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2013│The 80th Annual Meeting of KoSFoST

Date:August 28 (Wed) ~ 30 (Fri), 2013

Innovations in Food Science for Human Well-Being

▣ Wednesday, August 28
Room

Time A1 A2 C3 C4 C5 H6 H7 Poster Hall Exhibition 
Hall

09:00-17:00 Registration

10:00-13:00
Graduate 

Student Oral 
Competition 

(Ph.D. Candidate)

Graduate 
Student Oral 
Competition  
(M.S. Candidate)

supported by 
F.R.I.D.C-

Workshop
 “Scientific 

Writing”
(10:00-12:30)

14:20-17:00

“InGye” Award 
Lecture 

(15:10-15:50) Carbohydrate 
Division

Young 
Scientist

 Lecture 1

Young 
Scientist
Lecture 2

Products 
Development

Division

Food Laws 
and 

Regulations 
Division

Industry-Academy 
Symposium

CJ 
CheilJedang

Poster 
Session 

1
CEO Special 

Lecture 
(16:00-17:00)

17:10-18:00 Plenary Lecture 1: Dr. Hyong Joo Lee (A1)

18:30- Board Meeting / Beer Party

▣ Thursday, August 29 
Room

Time A1 A2 C3 C4 C5 H6 H7 Poster Hall Exhibition 
Hall

08:30-16:00 Registration

09:00-11:30
International  
Symposium 1 
Functional 

Foods

International  
Symposium 2 

Food Safety

Food 
Analytical 
Science 
Division

Soy Processing 
& Utilization 

Division

Aquatic Food 
Products 
Division

Lipid Science 
Division

Industry-Academy 
Symposium
Danone

 Pulmuone
Poster 

Session
2

Food 
Industry  

Exhibition

11:30-12:30 Luncheon
Luncheon Seminar 
Industry-Academy 

Symposium
3M

12:30-13:50 KoSFoST General Assembly Meeting & Distinguished Lifetime Achievement Award Lecture (A1)

14:00-14:50 Plenary Lecture 2: Dr. Walter C. Willett (A1)

Poster 
Session

315:00-17:40
International  

Symposium 3 
Innovative 

Food Technology

International 
Symposium 4 

Food Security
Animal Foods 

Division
Special Seminar

KFRI
Sensory 

Evaluation 
Division

AOCS
Asian Session

Industry-Academy 
Symposium

Amore Pacific

18:00-21:00 Banquet (A1)
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Arts Center, 1st Floor

Arts Center, 1st Floor 

Culture Center, 3rd Floor

Culture Center, 4th Floor

Culture Center, 4th Floor

Huracle Resort, 1st Floor Crystal Hall

Huracle Resort, 1st Floor Sapphire Hall

Art Gallery, 2nd, 3rd Floor

Culture Center, 1st Floor 

Plenary Lecture 

International Symposium

Industry-Academy Symposium

Academic Division Symposium

Poster Session

Others

A1

A2

C3

C4

C5

H6

H7

Poster Hall

Exhibition 
Hall 

▣ Friday, August 30 
Room

Time A1 A2 C3 C4 C5 H6 H7 Poster Hall Exhibition 
Hall

08:30-14:00 Registration

09:00-11:30
International 

Symposium 5
New Product 
Development 

International 
Symposium 6

Microbiome

Food 
Engineering 

Division

Health 
Functional 

Foods Division

Food 
Ingredients 

Division
IPET 

Symposium 1
Industry-Academy 

Symposium
Lotte

Poster 
Session

4

Food 
Industry 

Exhibition

11:30-12:20 Plenary Lecture 3: Dr. Walter Spiess (A1)

12:30-13:30 Luncheon
Luncheon Seminar 
"Professional
Paper Writing"

Poster 
Session

5

13:30-16:10
International 

Symposium 7
New Product 
Development

International 
Symposium 8

Food Structure
Special Seminar 

MOTIE
Food Services 

Industry 
Division

Brewing 
Science 
Division

IPET 
Symposium 2

Food 
Microbiology 

Division
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Room A1

Room A1

THURSDAY, AUGUST 29 13:10-13:50

Chair: Jong-Hyun Park (Gachon University, Korea)

DA-1 13:10-13:50 
Forty Years of Food Science and Industry in the Republic of Korea:
A Retrospect and Prospect
C. Rhee (Korea University, Korea)

Distinguished Lifetime Achievement Award Lecture

WEDNESDAY, AUGUST 28 15:10-15:50

Room A1

Plenary Lecture 1

WEDNESDAY, AUGUST 28 17:10-18:00

“InGye” Award Lecture

Chair: Ki-Teak Lee (Chungnam National University, Korea)

IA-1 15:10-15:50 
Research on the Lipid Oxidation and Antioxidants to Improve the Quality of Lipid Foods
Eunok Choe (Inha University, Korea)

Chair: Jung Han Yoon Park (Hallym University, Korea)

PL-1 17:10-18:00
Functional Foods as Multi-target Holistic Medicines for Human Health
Hyong Joo Lee (Seoul National University, Korea)
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Plenary Lecture 2

THURSDAY, AUGUST 29 14:00-14:50

Chair: Jong-Sang Kim (Kyungpook National University, Korea)

PL-2 14:00-14:50
Food Choices and Health: Opportunities for Prevention
Walter C. Willett (Harvard School of Public Health, USA)

Room A1

FRIDAY, AUGUST 30 11:30-12:20
Room A1

Plenary Lecture 3

Chair: Cherl-Ho Lee (Korea University, Korea)

PL-3 11:30-12:20
Is There a Role for Food Science and Technology in Combating Future World Food Crisis?
Walter Spiess (Karlsruhe University, Germany)

CEO Special Lecture

Room A1

WEDNESDAY, AUGUST 28 16:00-17:00

Chair: Sangwoo Cho (Pulmuone Holdings Co., Ltd., Korea)

C-1 16:00-17:00
Development and Marketing for the Innovative Anti-aging Functional Foods in Asia
Mujo Kim (Pharma Foods International, Japan)
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Functional Foods

THURSDAY, AUGUST 29 09:00-11:30
Room A1

International Symposium 1

Room A2

International Symposium 2

Food Safety

THURSDAY, AUGUST 29 09:00-11:30

 Sponsored by Amway Korea Ltd.

Chair: Young Jun Kim (Korea University, Korea)

IS1-1 09:00-09:30
Antiobesity Function of a Bioactive Food Component and Its Mechanism Based on Nutrigenomic 
Analysis
Myung-Sook Choi (Kyungpook National University, Korea)

IS1-2 09:30-10:10
Bioavailability of Flavonoids: The Role of Cell Membrane Transporters
Sabina Passamonti (University of Trieste, Italy)

Chair: Young-Cheul Kim (University of Massachusetts, USA)

IS1-3 10:10-10:50
Ellagic Acid in Muscadine Grapes Suppresses both Hyperplastic and Hypertrophic Obesity via 
HDAC9 and CARM1-associated Chromatin Modification
Soonkyu Chung (University of Florida, USA)

IS1-4 10:50-11:30
Enhancement in Nutritional and Functional Qualities of Food Oils by Genetic Approaches
Yun-Jeong Hong (R&D Center, Monsanto Inc., USA)

Chair: Hyang Sook Chun (Chung-Ang University, Korea)

IS2-1 09:00-09:40
Bacteriophages for Biocontrol and Detection of Foodborne Pathogens
Mansel W. Griffiths (University of Guelp, Canada)
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IS2-2 09:40-10:20
Diverse Roles of LPS in Infection of Salmonella enterica serovar Typhimurium by Bacteriophages
Sangryeol Ryu (Seoul National University, Korea)

 Chair: Myunghee Kim (Yeungnam University, Korea)

IS2-3 10:20-11:00
Recent Trends on Norovirus Control Strategies
Geun Woo Park (Center for Disease Control and Prevention, USA)

IS2-4 11:00-11:30
A Glimpse at the Future of the Microbiological Safety of Foods
Michael P. Doyle (University of Georgia, USA)

Innovative Food Technology

THURSDAY, AUGUST 29 15:00-17:40
Room A1

International Symposium 3

Chair: Myung Hwan Kim (Dankook University, Korea)

IS3-1 15:00-15:40
Dynamic High Pressure Processing of Liquid Foods
Romeo T. Toledo (University of Georgia, USA)

IS3-2 15:40-16:10
Air/Water or Oil/Water Interfacial Properties_ Their Impacts on the Properties in Foods
Hyun-Jung Kim (Unilever R&D, Netherlands)

Chair: Dong Sun Lee (Kyungnam University, Korea)

IS3-3 16:10-16:40
Improving Functionality and Bioavailability of Phenolics in Wheat Bran
Roger R. Ruan (University of Minnesota, USA)

IS3-4 16:40-17:10
Ultra-sensitive Micro/Nano Analytical Devices for Food Safety
Young-Rok Kim (Kyung Hee University, Korea)

IS3-5 17:10-17:40
Microencapsulation of Bioactive Compounds in Protein Based Matrices and Evaluation of Encapsulation 
Effectiveness
Youngsoo Lee (University of Illinois, USA)
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Food Security

THURSDAY, AUGUST 29 15:00-17:40

International Symposium 4 

Room A2

Room A1

International Symposium 5 

New Product Development

FRIDAY, AUGUST 30 09:00-11:40

Sponsored by Korea Food Security Research Foundation

Chair: Hyun Jin Park (Korea University, Korea)

IS4-1 15:00-15:40
Food Safety and Food Security in a Global Perspective
Walter Spiess (Karlsruhe University, Germany)

IS4-2 15:40-16:20
Globesity: Who Is To Blame?
Mary Schmidl (University of Minnesota, USA)

Chair: Sangsuk Oh (Ewha Womans University, Korea)

IS4-3 16:20-17:00
World Food Trade and the Economics of Food Supply Chain
Donghee Chang (Cargill Korea Limited, Korea)

IS4-4 17:00-17:40
Global Food Crisis and Korean Preparedness
Je-kyu Kim (Hankyoung National University, Korea)

 Co-organized by Korean National Food Cluster 

Chair: Jee-Young Imm (Kookmin University, Korea)

IS5-1 09:00-09:40
Research Foresights – Using Alternative Future Scenarios to Guide Long Range R&D Project 
Selection
Ted Farrington (PepsiCo Corporate Research, USA)
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IS5-2 09:40-10:10
Role of Safety and Quality in Product Development
Yong Joo Chung (Nestle Research Center, Switzerland)

IS5-3 10:10-10:40
Where the North American Food Industry Moves Towards and How Starch Products Support the Unmet 
Needs.
Hanjoo Chae (Ingredion Inc., USA)

Chair: Jong-Bang Eun (Chonnam National University, Korea)

IS5-4 10:40-11:10
Phosphoryl Oligosaccharides of Calcium (POs-Ca®) - Research and Development of Chewing Gum 
for Caries Prevention
Takatsugu Kobayashi (Ezaki Glico Co., Japan)

IS5-5 11:10-11:40
Touch the Future, Korea 
Overview of Korea National Food Cluster
Kee Young Chang (Ministry of Agriculture, Food and Rural Affairs, Korea)

International Symposium 6 

Microbiome

FRIDAY, AUGUST 30 09:00-11:20
Room A2

Chair: Ju-Hoon Lee (Kyung Hee University, Korea)

IS6-1 09:00-09:40
Characterizing the Causative Role of the Gut Microbiota in Human Metabolic Diseases
Liping Zhao (Shanghai Jiao Tong University, China)

IS6-2 09:40-10:20
A View towards How Dietary Fiber Types and Structures Can Be Used to Alter the Composition of 
the Colon Microbiota
Bruce Hamaker (Purdue University, USA)

Chair: Jaehan Kim (Chungnam National University, Korea)

IS6-3 10:20-10:50
Current Research on Korean Microbiome Research Using Twin Cohort
GwangPyo Ko (Seoul National University, Korea)
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Room A1

International Symposium 7

New Product Development

FRIDAY, AUGUST 30 13:30-16:10

 Co-organized by Korean National Food Cluster 

Chair: Dong June Park (Korea Food Research Institute, Korea)

IS7-1 13:30-14:10
The Status of the Scientific Research, Equipment Development and Application of Non-thermal 
Technology in China
Xiaosong Hu (China Agricultural University, China)

IS7-2 14:10-14:40
Three Steps to Successful New Food Products
Spencer Sullivan (Kraft Foods, USA)

Chair: Sang-Bin Lim (Jeju National University, Korea)

IS7-3 14:40-15:10
Stage Gate Approach to New Food Product Development
Joanne Sullivan (Pinnacle Foods Corporation, USA)

IS7-4 15:10-15:40
Microbial Metabolic Engineering for Producing a Human Milk Oligosaccharide
Yong-Su Jin (University of Illinois, USA)

IS7-5 15:40-16:10
Function and Mechanism of Orally Administered Hyaluronic Acid
Tomoyuki Kanemitsu (Kewpie Corporation, Japan)

IS6-4 10:50-11:20
Analysis of Microbial Successions and Metabolites Using Pyrosequencing and 1H-NMR Technology 
during Saeu-jeot Fermentation
Che Ok Jeon (Chung-Ang University, Korea)
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Industry-Academy Symposium - CJ CheilJedang

Global Regulations and Certifications for Food Safety

WEDNESDAY, AUGUST 28 14:20-17:00
Room H7

Chair: Kwang-Yup Kim (Chungbuk National University, Korea)

CIAS-1 14:20-15:00
Implementation of the Food Safety Modernization Act–Global Challenges
Barbara Rasco (Washington State University, USA)

CIAS-2 15:00-15:40
Recent Food Safety Control Activities in Korea 
Sol Kim (Ministry of Food and Drug Safety, Korea)

Room A2

International Symposium 8 

Food Structure

FRIDAY, AUGUST 30 13:30-16:10

Chair: Young Jin Choi (Seoul National University, Korea)

IS8-1 13:30-14:10
Food Microstructure: From Farm to Cell
Jose Miguel Aguilera (Pontificia Universidad Catolica De Chile, Chile) 

IS8-2 14:10-14:50
Interaction of Structure and Functionality in Chocolate Products
Knut Franke (German Institute of Food Engineering, Germany)

Chair: Donghwa Chung (Gangneung-Wonju National University, Korea)

IS8-3 14:50-15:30
Significance of Food Structure for Digestibility and Health
Johanna Buchert (VTT, Finland)

IS8-4 15:30-16:10
Rheology of Semi-Solid O/W Emulsion Mayonnaises
Ki-Won Song (Pusan National University, Korea)
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Room H7

Industry-Academy Symposium – Danone Pulmuone

Yogurt, Probiotics and Health

THURSDAY, AUGUST 29 09:00-11:30

Chair: Kwang Soon Shin (Kyonggi University, Korea)

DIAS-1 09:00-09:30
Beneficial Effets of Bifidobacteria and their Industrial Development
Guen Eog Ji (Seoul National University, Research Institute, Bifido Inc., Korea)

DIAS-2 09:30-10:00
Bringing Out the Best in Yoghurt
Eric Johansen (Chr Hansen A/S, Denmark)

Chair: Geun Eog Ji (Seoul National University, Korea)

DIAS-3 10:00-10:30
Probiotics and Irritable Bowel Syndrome
Dong Kyung Chang (Samsung Medical Center, Korea)

DIAS-4 10:30-11:00
The Benefit of Yogurt for Nutrition Intake in Children and Teenagers
David J. Cai (BASF Asia, Human Nutrition (ENH), Nutrition and Health)

DIAS-5 11:00-11:30
Immunomodulation of Lactic Acid Bacteria
Dae Kyun Chung (Kyung Hee University, Korea)

Chair: Seok-In Hong (Korea Food Research Institute, Korea)

CIAS-3 15:40-16:20
Approach in HACCP for Evaluating the Risk Level of Hazards Using Probability Distributions
Gyung-Jin Bahk (Kunsan National University, Korea)

CIAS-4 16:20-17:00
Understanding of HALAL and Certification Process
Hae-Ryong Bhang (Penta Global Inc., Korea)



16

Industry-Academy Symposium - Amore Pacific

Ginseng Berry and Healthy Aging

THURSDAY, AUGUST 29 15:00-17:30
Room H7

Chair: Young-Seo Park (Gachon University, Korea)

AIAS-1 15:00-15:25
Differential Stress Resistance and Sensitization in Cancer Treatment
Valter Longo (University of Southern California, USA)

AIAS-2 15:25-15:50
Mechanisms of Syringaresinol in Protection against Cellular Aging
Yousin Suh (Albert Einstein College of Medicine, USA)

AIAS-3 15:50-16:15
Lifespan Extension by Korean Red Ginseng and Ginseng Berry Extract in Drosophila
Kyung-Jin Min (Inha University, Korea)

Chair: Ki Won Lee (Seoul National University, Korea)

AIAS-4 16:15-16:40
Pharmacological Effects of Korean Ginseng Berry Extract on Cardiovascular Dysfunction
Young-Myeong Kim (Kangwon National University, Korea)

AIAS-5 16:40-17:05
Effects of Korean Ginseng Berry Extract on Sexual Function in Men with Erectile Dysfunction: A 
Multicenter, Placebo-controlled, Double-blind Clinical Study
Woo Sik Chung (Ewha Womans University School of Medicine, Korea)

Room H7

Industry-Academy Symposium (Luncheon Seminar) - 3M

Food Safety - How Global Trends are Shaping Innovation, 
Collaboration & Regulation

THURSDAY, AUGUST 29 11:30-12:30

Chair: Han-Seung Shin (Dongguk University, Korea)

MIAS-1 11:30-12:30
Food Safety - How Global Trends are Shaping Innovation, Collaboration & Regulation
Matthew P. Turner (Asia Pacific Region, Singapore)
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Room H7

Industry-Academy Symposium – Lotte

Functional Properties of Chewing Gum

FRIDAY, AUGUST 30 09:00-11:20

Chair: Daeseok Han (Korea Food Research Institute, Korea)

LIAS-1 09:00-09:40
The Role of Gum Chewing on Academic Achievement
Johnston Craig Allen (Baylor College of Medicine, USA)

LIAS-2 09:40-10:10
The Effects of Gum-chewing Training on the Sarcopenia and Dementia in Old People in Korea
Sang-Jik Lee (Uiduk University, Korea)

Chair: Myoung-Dong Kim (Kangwon National University, Korea)

LIAS-3 10:10-10:50
The Effect by Chewing Gum - The Relation between Chewing Gum and Sports Performance
Keiichi Ishigami (Tokyo Dental College, Japan)

LIAS-4 10:50-11:20
Chewing Gum Function for Oral Cavity
Seung-Chul Shin (Dankook University, Korea)

Special Seminar - KFRI

Room C4

Development of Immune-modulating Polysaccharides from Korean Traditional Food

THURSDAY, AUGUST 29 15:00-17:40

Chair: Sung-Soo Kim (Korea Food Research Institute, Korea)

KFRIS-1 15:00-15:40
Immunostimulating Activities of Polysaccharides from Korean Traditional Foods: Development of 
New Functional Polysaccharide Products
Hee-Do Hong (Korea Food Research Institute, Korea)

AIAS-6 17:05-17:30
Pharmacological Activities of Ginseng Berry
Chun-Su Yuan (University of Chicago, USA)
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KFRIS-2 15:40-16:20
Immunostimulating Activities of Plant Polysaccharides and Their Possible Mechanisms
Kwang-Soon Shin (Kyonggi University, Korea)

Chair: Jeonghae Rho (Woosong University, Korea)

KFRIS-3 16:20-17:00
Intact but Not Denatured Ovine Serum Immunoglobulin Positively Modulate Gut Immunity in a Rodent 
Model
Prabhu Balan (AgResearch Ltd., New Zealand)

KFRIS-4 17:00-17:40
Improvement of Immune Activity of Glycoproteins by Modification of Carbohydrate Structure
Hee-Don Choi (Korea Food Research Institute, Korea)

Room C3

Special Seminar - MOTIE

FRIDAY, AUGUST 30 13:30-16:35

Sponsored by Ministry of Trade, Industry & Energy, Korea Institute for Advancement of 
Technology, Honam Institute for Regional Program Evaluation, Jeonnam Bioindustry 

Foundation, Jeonbuk Institute for Bioindustry

Chair: Jin-Ho Seo (Seoul National University, Korea)

MOTS-1 13:30-14:00
Prospect and Present State of Lifecare Industry for Honam Regional Economic Development 
Sung-Min Joo (Honam Institute for Regional Program Evaluation, Korea)

MOTS-2 14:00-14:30
Approval of Functional Material & Ingredient by MFDS
Keum Soon Oh (Ministry of Food & Drug Safety, Korea)

MOTS-3 14:30-15:00
Human Study Design for Approval of Health Functional Food
Jong-Bok Kim (IKScience Co., Ltd., Korea)

Chair: Ji Young Yang (Pukyong National University, Korea)

MOTS-4 15:10-15:30
Development of Functional Food Using Fermented Sea Tangle (FST) 
Bae-Jin Lee (Marine Bioprocess Co., Ltd., Korea)
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MOTS-5 15:30-15:50
DMF filing and US FDA Approval for Active Pharmaceutical Ingredient, EPA960EE
Moon-Soo Park (Chemport Inc., Korea)

MOTS-6 15:50-16:10
Development of Beauty Functional Food and Its Application Technology of Individual License Product 
Using Natural Materials
Chi-Man Choi (Vitamin House R&P Co., Ltd., Korea)

MOTS-7 16:10-16:35
Conjugated Linoleic Acid (CLA) Improves Muscle and Bone Masses 
Yeonhwa Park (University of Massachusetts, USA)

2013 AOCS Asian Section Symposium

Recent Advances in Oleo Science and Industry

THURSDAY, AUGUST 29 15:00-17:50

Chair: Suk Hoo Yoon (Korea Food Research Institute, Korea)

AOCS-1 15:00-15:25
Oxidative Characteristics of Glycoglycerolipids
Kazuo Miyashita (Hokkaido University, Japan)

AOCS-2 15:25-15:50
Oxidation Characteristics of Biodiesel Derived Vegetable Oils under Accelerated Oxidation Conditions
Jae-Kon Kim (Korea Petroleum Quality & Distribution Authority, Korea)

AOCS-3 15:50-16:15
Physical and Chemical Properties and Oxidative Stability of Perilla Oils Obtained by Mechanical 
Press, Supercritical Carbon Dioxide Extraction and Hexane Extraction
Mun Yhung Jung (Woosuk University, Korea)

AOCS-4 16:30-16:55
Marine Chemical “Fucoxanthin” - High Potential for the Prevention of Obesity and Type 2 Diabetes -
Masashi Hosokawa (Hokkaido University, Japan)

AOCS-5 16:55-17:20
Semi-solid Polymer-lipid Hybrid Interphase to Stabilize Nano-sized Emulsions 
Yoon Sung Nam (Korea Advanced Institute of Science and Technology, Korea)

AOCS-6 17:20-17:50
Multiple Analytical Approach for Discriminating Geographic Origin of Asian Sesame Oils 
Byung Hee Kim (Chung-Ang University, Korea)
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IPET Symposium 1

기능성강화식품

FRIDAY, AUGUST 30 09:10-11:10
Room H6

Sponsored by Korea Institute of Planning and Evalution for Technology in Food, Agriculture, 
Forestry and Fisheries

Chair: Dae-Young Kwon (Korea Food Research Institute, Korea)

IPET-1 09:10-09:30
프로바이오틱 균주와 천연물의 복합발효산물을 이용한 염증성 장 질환의 면역조절 식품소재 개발
김세헌 (고려대학교)

IPET-2 09:30-09:50
오리육을 이용한 기능성 육가공 제품 및 외식산업 시스템 개발
김영붕 (한국식품연구원)

IPET-3 09:50-10:10 
Xanthophyll 함유 식물 소재로부터 황반변성 억제 기능성 식품 개발
판철호 (한국과학기술연구원)

IPET-4 10:10-10:30 
기능성 친환경 감귤발효제품 개발
최인욱 (한국식품연구원)

IPET-5 10:30-10:50 
저지방-고단백 기능성 콩식품개발과 부산물활용기술개발
김욱 (고려대학교)

IPET-6 10:50-11:10 
Biological Activities of Cordyceps Militaris Grown on Germinated Soybeans (GSC)
Dong Ki Park (Konkuk University, Korea)
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IPET Symposium 2

Room H6

Room H6

전통웰빙식품

FRIDAY, AUGUST 30 13:30-16:00

Sponsored by Korea Institute of Planning and Evalution for Technology in Food, Agriculture, 
Forestry and Fisheries

Chair: Jung-Kue Shin (Jeonju University, Korea)

IPET-7 13:30-13:50 
대두발효기술을 이용한 신규 향미증진 발효 맛내기 소재 개발
허병석 (샘표식품(주))

IPET-8 13:50-14:10 
Development of Production Method for Korean Microbial Fermented Tea
Seung-Jin Ma (Mokpo National University, Korea)

IPET-9 14:10-14:30 
성인형 난치성질환 예방용 고기능, 고효능 인삼제품 개발
김보연 (한국생명공학연구원)

IPET-10 14:30-14:50 
Development of Vacuum Puffing Machine for Non-deep Fried Yukwa and Its Puffing Characteristics
Gi-Hyung Ryu (Kongju National University)

 15:00-16:00 
종합토론 및 질의응답
좌장 및 발표자

Workshop - Scientific Writing

WEDNESDAY, AUGUST 28 10:00-12:30

Chair: Nam Soo Han (Chungbuk National University, Korea)

SWW-1 10:00-12:30
How to Write a Research Paper in English
John McDonald (Gwangju Institute of Science and Technology, Korea)
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Luncheon Seminar - Professional Paper Writing

FRIDAY, AUGUST 30 12:30-13:30
Room H7

Room A2

Starches: Utilization and Production for Beverage, Food, and Industrial 
Applications

WEDNESDAY, AUGUST 28 14:20-16:50

Chair: Nam Soo Han (Chungbuk National University, Korea)

PPWS-1 12:30-13:30
How to Prepare a Manuscript in English for Prestigious Journals - Using JAFC as an Example
Takayuki Shibamoto (University of California, Davis, CA, USA)

Chair: Young-Soo Kim (Chonbuk National University, Korea)

D1-1 14:20-14:50
Modified Starch in Food Application
David Liu (Tate & Lyle, China)

D1-2 14:50-15:20
Applications of Rice Starch as a Partial Substitute for Cereal-based Food Products
Young-Tack Lee (Gachon University, Korea)

D1-3 15:20-15:50
Physicochemical Properties of a Novel Resistant Starch, and Its Application
Byoung Cheol Min (Daesang Co., Korea)

Chair: Seung-Taik Lim (Korea University, Korea)

D1-4 15:50-16:20
Tapioca (Cassava) Starches for Various Food Applications
Daniel Tse (National Starch Pte. Ltd., Singapore)

D1-5 16:20-16:50
Modified Food Starches for Bakery and Snack
Jung Sook Han (Samyang Co., Korea)

Academic Division Symposium: Carbohydrate Division 



2013 80th Annual Meeting

23

Room C5

Room H6

Academic Division Symposium: Product Development Division 

Korean Traditional Food for the Next Generation

WEDNESDAY, AUGUST 28 14:20-17:00

Academic Division Symposium: Food Laws and Regulations Division 

International Trends of Food Industry and Safety Policy

WEDNESDAY, AUGUST 28 14:20-17:00

Chair: Ha-Yull Chung (Hankyong National University, Korea)

D2-1 14:20-14:50
Functionality of Korean Traditional Foods and Hansik
Eun-Sun Hwang (Hankyong National University, Korea)

D2-2 14:50-15:20
Market Strategy for Korean Traditional Foods
Dai-Ja Jang (Korea Food Research Institute, Korea)

Chair: Sun-Hee Park (Ministry of Food and Drug Safety, Korea)

D2-3 15:30-16:00
Globalization of Korean Traditional Foods: Isolation of Lactic Acid Bacteria from Kimchi in Delmarva 
Region and Adoption of Its Probiotics Properties for Poultry and Food Safety in the USA
Jung-lim Lee (Delaware State University, USA)

D2-4 16:00-16:30
Safety Aspects of Korean Traditional Foods
Han-Seung Shin (Dongguk University, Korea)

D2-5 16:30-17:00
Frozen Quality Improvement for Traditional Thai Fresh Fruit Products: Case Study of Mango
Waraporn Boonsupthip (Kasetsart University, Thailand)

Chair: Ki Hwan Park (Chung-Ang University, Korea)

D3-1 14:20-14:50
Overview of Food Safety Modernization Act
Kyung-Mi Min (California Department of Public Health, USA)
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D3-2 14:50-15:20
Food Safety Administration in Japan
Keiko Yamamoto (Ministry of Health, Labour and Welfare, Japan)

D3-3 15:20-15:50
Food Safety Administration Plan 
Heon-woo Hong (Ministry of Food and Drug Safety, Korea)

Chair: Kwang-Geun Lee (Dongguk University, Korea) 

D3-4 16:00-16:30
The Status and Development Direction of Korean Food Industry
Hye-Jung Kang (Chonnam National University, Korea)

D3-5 16:30-17:00
Activation Policy of CODEX Sub-Committees in Korea
Hyun Jin Kim (Ministry of Food and Drug Safety, Korea)

Academic Division Symposium: Food Analytical Science Division

Food Analysis and Our Life

THURSDAY, AUGUST 29 09:00-11:30
Room C3

Chair: Sungho Ko (CHA University, Korea) 

D4-1 09:00-09:30
Amino Acid Analysis for Foodstuffs, Nutritional Supplements and Pharmaceuticals
Masaki Watanabe (Hitach High-Tech. Corp., Japan)

D4-2 09:30-10:00
Method Validation of 12 Types Inorganic Compounds Using ICP/MS and ICP/OES
Jinbong Hwang (Korea Food Research Institute, Korea)

D4-3 10:00-10:30
Formation and Analysis of Carcinogenic 4(5)-Methylimidazole in Caramel Color
Takayuki Shibamoto (University of California, Davis, USA) 

Chair: Jang-Hyuk Anh (Namyang Dairy Co., Ltd, Korea)

D4-4 10:30-11:00
Effect of Drying Treatment on Physical Identification Characteristics of Irradiated Seasonings
Byeong-Keun Kim (NongShim Co., Ltd, Korea)
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D4-5 11:00-11:30
Advanced Techniques for Monitoring of Unauthorized Substances in Food Supplements
Kubik Matin (Czech Agriculture and Food Inspection Authority, Czech Republic)

Academic Division Symposium: Soy Processing & Utilization Division 

Health Benefits of Soy Products and Soybean Processing Industry in Asia

THURSDAY, AUGUST 29 09:00-11:30

Chair: Kyunhee Lee (Dr. Chung’s Food, Korea)

D5-1 09:00-09:30
Relationship between Soy Intake and Health Benefits
Yoshiko Ishimi (National Institute of Health and Nutrition, Japan)

D5-2 09:30-10:00
Novel Powder Process to Pull the Function of Soybean or Okara on Production Scale
Yoshiyuki Inoue (Hosokawa Micron, Japan)
 

Chair: Young Sun Song (Inje University, Korea)

D5-3 10:00-10:30
Beneficial Effect of Soy and Isoflavone Consumption on Cancer Prevention
Jeongseon Kim (National Cancer Center, Korea)

D5-4 10:30-11:00
Soy Protein in Sports Nutrition and Weight Management
Kwangho Jung (Yongin University, Korea)

D5-5 11:00-11:30
Textured Soy Protein (Soy Meat) Processing Technology
Rolf Steinmetz (Buhler AG, Switzerland)
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Academic Division Symposium: Aquatic Food Products Division

Commercialization and Functionality of Seafood Resources

THURSDAY, AUGUST 29 09:00-11:30
Room C5

Room H6

Academic Division Symposium: Lipid Science Division 

Antioxidants For Sustainable Lipid Foods

THURSDAY, AUGUST 29 09:00-11:30

Chair: Sang Moo Kim (Gangneung-Wonju National University, Korea)

D6-1 09:00-09:30
Development, Activity, and Application of Fucoidan Isolated from Commercially Cultured Cladosiphon 
Okamuranus
Masakuni Tako (University of the Ryukyus, Japan)

D6-2 09:30-10:00
Marine Byproduct Phospholipids as Booster of Medicinal Compounds
Koretaro Takahashi (Hokkaido University, Japan)

D6-3 10:00-10:30
Functional Properties and Bioactive Compounds of Cultured Clam
Bonnie Sun Pan (National Taiwan Ocean University, Taiwan)

Chair: Dong Hyun Ahn (Pukyong National University, Korea)

D6-4 10:40-11:05
Functional Properties and Industrial Application of Polysaccharides
Dong Ki Park (Konkuk University, Korea)

D6-5 11:05-11:30
Industrial Application and Manufacturing of Low Molecular Weight Algin-oligosaccharides
Gyung-Hyun Jo (Bioresource INC, Korea)

Chair: Mun Yhung Jung (Woosuk University, Korea) 

D7-1 09:00-09:30
Natural Antioxidants in Foods and Their Action Mechanisms
Eunok Choe (Inha University, Korea)
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D7-2 09:30-10:00
The Chemistry behind Antioxidant Capacity Assays
Dejian Huang (National University of Singapore, Singapore)

Chair: Soon Taek Hong (Chungnam National University, Korea)

D7-3 10:00-10:30
Antioxidant Capacities of Rosmarinate Alkyl Esters and β-Carotene in Photosensitized Oil-in-water 
Emulsion Systems
JaeHwan Lee (Sungkyunkwan University, Korea) 

D7-4 10:30-11:00
Novel Antioxidants in Food and Biological Systems
Fereidoon Shahidi (Memorial University of Newfoundland, Canada)

D7-5 11:00-11:30
Physicochemical and Nutritional Evaluation of Grape Seed Oil and Defatted Grape Seed Meal
Junsoo Lee (Chungbuk National University, Korea)

Room C3

Academic Division Symposium: Animal Foods Division

Functional and Safe Foods from Animal Resources

THURSDAY, AUGUST 29 15:00-17:30

Chair: Yohan Yoon (Sookmyung Women’s University, Korea) 

D8-1 15:00-15:30
Functional Amino Acids and Fatty Acid for Specialty Pork Production
Sung Woo Kim (North Carolina State University, USA)

D8-2 15:30-16:00
Predictive Microbiology Related to the Meat and Meat Product Safety
Shigenobu Koseki (National Food Research Institute, Japan)

D8-3 16:00-16:30
Good Processed Livestock Products with Consumers
Joonbae Hong (Korea Consumer Agency, Korea)

Chair: Sejong Oh (Chonnam National University, Korea)

D8-4 16:30-17:00
Structure of Casein Micelle and Measurement of Molecular Weight of Colloidal Calcium Phosphate 
(Nanocluster) in Bovine Milk
Jongwoo Choi (National Livestock Research Institute, Korea)
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D8-5 17:00-17:30
A Study on the Functional Properties of Lactic Acid Bacteria Using Omics
Ju-Hoon Lee (Kyung Hee University, Korea)

Academic Division Symposium: Food Engineering Division

Academic Division Symposium: Sensory Evaluation Division

Recent Trends in Sensometrics and Sensory Science

THURSDAY, AUGUST 29 15:00-17:40
Room C5

Room C3

Innovative Non-thermal Processing Technologies for Foods

FRIDAY, AUGUST 30 09:00-11:30

Chair: Hye-Seong Lee (Ewha Womans University, Korea)

D9-1 15:00-15:40
Measuring Liking Is More Difficult Than You Think 
Halliday J. H MacFie (Hal MacFie Training Services, UK)

D9-2 15:40-16:20
Sensory Product Characterisation by Consumers: It Is ‘Easy’ and Better Than You Think
Sara R Jaeger (Plant and Food Research, New Zealand)

Chair: Seung-Joo Lee (Sejong University, Korea)

D9-3 16:20-17:00
The Cultural Influence in Sensory Science: Are We Measuring the Same Emotion?
Mina Kyungmin Kim (CJ CheilJedang Foods R&D Center, Korea)

D9-4 17:00-17:40
Application of Sensory Evaluation to the Coffee Industry
Mi Young Han (R&D Center Maeil Dairies Co., Ltd., Korea)

Chair: Jun Ho Lee (Daegu University, Korea)

D10-1 09:00-09:30
Nonthermal Technologies for Healthy and Sustainable Production of Foods
Gustavo V. Barbosa-Cánovas (Washington State University, USA)
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D10-2 09:30-10:00
High Pressure Processing of Fruits and Vegetables
Xiaojun Liao (China Agricultural University, China)

Chair: Suyong Lee (Sejong University, Korea)

D10-3 10:00-10:30
Non-thermal Sterilization of Foods Using High Power Electrical Energy
Jung-Kue Shin (Jeonju University, Korea)

D10-4 10:30-11:00
Non-thermal Process for Producing High Glucose
Sung ho Lee (DuPont Industrial Biosciences, USA)

D10-5 11:00-11:30
Microwave Heating Systems to Develop New Dried Food Products: Matching the Process Variables 
to Dielectric Constants of Products
Jung (John) H. Han (PepsiCo., USA)

Academic Division Symposium: Health Functional Foods Division

Brain Food

FRIDAY, AUGUST 30 09:00-11:20

Chair: Hong Jin Lee (Chung-Ang University, Korea)

D11-1 09:00-09:40
Brain Foods: The Action of Foods on Cognition, Emotions, and Prevention of Mental Illness
Fernando Gomez-Pinilla (University of California, USA)

D11-2 09:40-10:10
Neuroprotective and Cognition Enhancing Potential of Natural Antioxidants
Jong-Sang Kim (Kyungpook National University, Korea)

Chair: Gi Hyung Ryu (Kongju University, Korea)

D11-3 10:10-10:40
Anti-amnesic Effects of Black Soybean (Glycine max Merr.) Seed Coat on Cholinergic and Neurotoxic 
Model
Ho Jin Heo (Gyeonsang National University, Korea)

D11-4 10:40-11:20
Bioactivity and Functional Properties of Ginsenosides in Metabolic Disorders
Young-Cheul Kim (University of Massachusetts, Amherst, USA)
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Academic Division Symposium: Food Ingredients Division

Academic Division Symposium: Food Services Industry Division

Global Harmonization of Korea Food Additive Code

FRIDAY, AUGUST 30 09:00-10:50
Room C5

Room C4

Evolution of Taste: Innovations from Tradition

FRIDAY, AUGUST 30 13:30-16:00

 Sponsored by Food Additives Standard Division, Ministry of Food and Drug Safety, Korea

Chair: Meehye Kim (Ministry of Food and Drug Safety, Korea)

D12-1 09:00-09:30
Regulation of Food Additives in the EU
Jiri Sochor (European Commission, Belgium) 

Chair: Hyung Hee Baek (Dankook University, Korea)

D12-2 09:50-10:20
An Update on Regulation of Food Additive in Japan
Hiroshi Akiyama (National Institute of Health Sciences, Japan)

D12-3 10:20-10:50
New Approach to Recasting of Korea Food Additives Code
Dong-Sul Kim (Ministry of Food and Drug Safety, Korea)

Chair: Seo Jin Chung (Ewha Womans University, Korea)

D13-1 13:30-14:10
Art and Science of Fermentation in Nordic Food Lab
Benedict Reade (Nordic Food Lab, Denmark)

D13-2 14:10-14:50
Japanese Food Preferences and Food Culture: Onomatopoeia Usage in Cooking Methods and 
Food Industry Trends
Nami Fukutome (Ochanomizu University, Japan)
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Chair: Hei Ryeo Yoon (Kongju University, Korea)

D13-3 15:00-15:30
Globalization of Local Taste: Korean Food in Madrid Fusion
Hong Wu Kim (Korean Food Foundation, Korea)

D13-4 15:30-16:00
Tea is More than Just Drinking: Korean Tea Therapy
Sangjae Lee (Pusan National University, Korea)

Academic Division Symposium: Brewing Science Division

The Improvement of Quality for Distilled Spirits by New Technics

FRIDAY, AUGUST 30 13:30-15:40

Chair: Ki-Hyo Jang (Kangwon National University, Korea)

D14-1 13:30-14:00
Yeast Selection for Quality Optimization of Distilled Spirits
Chul Cheong (Seoul Venture University, Korea) 

D14-2 14:00-14:30
Verification of Characteristics of Distilled Liquor Using Stainless Steel Distiller and Development of New 
Products
Dae-Hyoung Lee (Gyeonggi-do Agricultural Research & Extexnsion Services, Korea) 

Chair: Byung-Hak Ahn (Korea Food Research Institute, Korea)

D14-3 14:40-15:10
Taxonomic Re-evaluation of Black-koji Molds Including Aspergillus for Makgeolli
Seung-Beom Hong (Rural Development Administration, Korea) 

D14-4 15:10-15:40
Various Factors for Flavour Compounds of Distilled Spirits
Tae Wan Kim (Korea Food Research Institute, Korean Alcoholic Beverage Research 
Center, Korea) 
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Academic Division Symposium: Food Microbiology Division

Room H7

Room C3

Lactic Acid Bacteria: The Tool for Bioconversion

FRIDAY, AUGUST 30 13:30-16:00

Young Scientist Lecture 1

WEDNESDAY, AUGUST 28 14:20-17:00

Chair: Hyung Jae Lee (Dankook University, Korea)

D15-1 13:30-14:05
Bioconversion Potentials of LAB for Food and Health
Min-Tze Liong (Universiti Sains Malaysia, Malaysia)

D15-2 14:05-14:40
Fermentation of Red Ginseng Extract Using Lactic Acid Bacteria for Fortified Health Functional Food
Wan-Taek Im (Korea Advanced Institute of Science and Technology, Korea)

Chair: Hak Jong Choi (World Institute of Kimchi, Korea)

D15-3 14:50-15:25
Bioactivation of Dietary Phytochemicals by Intestinal Microbiota and Bifidobacteria
Maddalena Rossi (University of Modena and Reggio Emilia, Italy)

D15-4 15:25-16:00
Effectiveness of the Novel Herbal Medicine and Its Bioconversion Product on the Treatment of Atopic 
Dermatitis
Jin Yeul Ma (Korea Institute of Oriental Medicine, Korea)

Chair: Joong Hyuck Auh (Chung-Ang University, Korea)

YSL1-1 14:20-14:40
The Transcriptional Coactivator NT-PGC-1α, a Short Isoform of PGC-1α, in the Regulation of 
Hepatic Gluconeogenesis
Hee-Jin Jun (Pennington Biomedical Research Center, Louisiana State University 
System, USA)

YSL1-2 14:40-15:00
Neuroprotective Effects of Coffee Phenolic Phytochemicals and Red Wine Flavonols
Young Jin Jang (Seoul National University, Korea)
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YSL1-3 15:00-15:20
Targeting the Tumor Microenvironment Using Bioactive Compounds in Foods
Youngjoo Kwon (Ewha Womans University, Korea)

YSL1-4 15:20-15:40
Effect and Molecular Targets of Myricetin and EGCG on Cancer Development
Sung Keun Jung (Korea Food Research Institute, Korea)

Chair: Won-Seok Choi (Korea National University of Transportation, Korea)

YSL1-5 15:40-16:00
Effects of Natural Compounds on the Improvement of Obesity and Insulin Resistance
Soon-Hee Kim (Korea Food Research Institute, Korea)

YSL1-6 16:00-16:20
A New Candidate Helper for Healthy Liver, Prohibitin 1
Kwang Suk Ko (Ewha Womans University, Korea)

YSL1-7 16:20-16:40
The Source Matters: How Glycoside Composition Influences Bioactive Bioavailability and Metabolism
Jihyun Lee (University of California, Davis, USA)

YSL1-8 16:40-17:00 
Critical Control Point of Small Intestine Mucosal α-Glucosidases and “Toggling” of Their Activities 
for Modulating Initial High Glycemic Response from Starch Digestion
Byung-Hoo Lee (Purdue University, USA)

Room C4

Young Scientist Lecture 2

WEDNESDAY, AUGUST 28 14:20-17:00

Chair: Se-Wook Oh (Kookmin University, Korea)

YSL2-1 14:20-14:40
Functional Analysis of Vibrio vulnificus SmcR, a Quorum-sensing Master Regulator, as a Novel 
Control Target
Seung Min Kim (Korea Food Research Institute, Korea)

YSL2-2 14:40-15:00
Application of Supercritical Carbon Dioxide for the Inactivation of Food Spoilage Microorganisms
Hyong Seok Park (Korea University, Korea)

YSL2-3 15:00-15:20
Application of Probiotics to Control Foodborne Pathogens
Ok Kyung Koo (Korea Food Research Institute, Korea)
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YSL2-4 15:20-15:40
Application of Bacteriophages for Rapid Detection of Cronobacter sakazakii
Young-Duck Lee (Gachon University, Korea)

Chair: Yong-Ro Kim (Seoul National University, Korea)

YSL2-5 15:40-16:00
Lactic Acid Bacterial Diversity in Makgeolli and Its Effects on Fermentation Process and Quality
Ki-Seon Yoo (Dongwon F&B Research Center, Korea)

YSL2-6 16:00-16:20
Characteristics of Soft Wheat Flour Desirable for Making Sponge Cake
Hyun Wook Choi (Daegu University, Korea)

YSL2-7 16:20-16:40
Encapsulation of Aroma, Bitter, and Functional Compounds Using Cycloamylose
Soyoung Kwon (Dankook University, Korea)

YSL2-8 16:40-17:00
Synergistic Effects of Chlorine Dioxide, Drying, and Dry Heat Treatments in Inactivating Escherichia 
coli O157:H7 on Radish Seeds
Jihyun Bang (Korea University, Korea)

Graduate Student Oral Competition - Ph.D. Candidate

Room C3

WEDNESDAY, AUGUST 28 10:00-13:00

Chair: Donghyun Kang (Seoul National University, Korea)

GSD-1 10:00-10:25
The Synergistic Bactericidal Activity of Medium Fatty Acids in Combination with Organic Acid against 
Escherichia coli O157:H7 and Mode of Action
Sun Ae Kim (Korea University, Korea)

GSD-2 10:25-10:50
Effect of the Procyanidin Trimer C1 on Immune Response Through NF-κB and MAPK Signaling 
Pathways in Bone-marrow Derived Macrophages
Du-Sup Song (Korea Atomic Energy Research Institute, Korea University, Korea)

GSD-3 10:50-11:15
Fermentation of Soymilk Using Proteolytic Lactic Acid Bacteria and Skin Care Effect of Soybean 
Peptide
Sulhee Lee (Gachon University, Korea)
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GSD-4 11:15-11:40
Anti-cancer Activity of a Novel Steroid Isolated from Brown Algae, Hizikia Fusiformis against A549 
Human Lung Cancer Cell
Ji-Hyeok Lee (Jeju National University, Korea)

GSD-5 11:45-12:10
Protective Effects of Chlorogenic Acid Metabolites and Coffee Extract on Oxidative and Endoplasmic 
Reticulum Stress-induced Retinal Degeneration
Holim Jang (Cornell University, USA; Korea Institute of Science and Technology, 
Korea)

GSD-6 12:10-12:35
Textural Characteristics of Calcium-alginate Macrocapsules Produced by Electro-coextrusion
Natthiya Phawaphuthanon (Gangneung-Wonju National University, Korea)

GSD-7 12:35-13:00
Antioxidant Capacity and Protective Effect of Indian Gooseberry (Phyllanthus emblica Linn.) Fractions 
on Neuronal PC-12 Cells
Phisamai Srichayet (Kasetsart University, Thailand)

Graduate Student Oral Competition - M.S. Candidate

WEDNESDAY, AUGUST 28 10:00-13:00

 supported by Food Research Institutes Directors’ Council

Chair: Sang-Ho Yoo (Sejong University, Korea)

GSM-1 10:00-10:25
Ultra High Pressure-Assisted Infusion of Fluorescein Derivatives into Corn Starch
Kye-Sun Kim (Kyung Hee University, Korea)

GSM-2 10:25-10:50
Characterization of a Prototype Diffusion-based Time-temperature Indicator for Monitoring Microbial 
Quality of Non-pasteurized Angelica Juice 
Jeong Un Kim (Yonsei University, Korea)

GSM-3 10:50-11:15
Microbial Decontamination of Red Pepper Powder by Cold Plasm
Jung Eun Kim (Seoul Women's University, Korea)

GSM-4 11:15-11:40
Utilization of Brown Rice Flour as a Gluten-Free Ingredient in Extruded Noodles
Jeong-Ju Baek (Sejong University, Korea)
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GSM-5 11:45-12:10
Osteoponin Is Up-regulated in both Vascular Smooth Muscle Cells and Osteoblast Cells by Phosphate 
Addition
Mee-Young Shin (Andong National University, Korea)

GSM-6 12:10-12:35
Direct-QUENCHER Method Improves the Measurement of Antioxidant Activity in Hot-Air and Freeze-
Dried Schizandra Chinensis Fruits
Eun-Joo Park (Kyungpook National University, Korea)

GSM-7 12:35-13:00
A New Establishment of Liquid Chromatography-TOF Mass Spectrometry for the Simultaneous 
Characterization and Quantification of Isoflavones in Soybean Products
Mi Jin Lee (Woosuk University, Korea)
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Time Table for Poster Sessions

Poster Presentation Guideline

Poster Hall

28 (WEDNESDAY) - 30 (FRIDAY), AUGUST 

 
Session Time Poster Number Area

Poster Presentation 1
Wednesday, August 28

14:20-18:00

P1 4 001-132
P15 001-062
P16 001-027

Food Processing
Food Chemistry
Biotechnology

Poster Presentation 2
Thursday, August 29

09:00-13:50

P09 001-020
P1 2 001-152
P13 001-068

Product Development
Food Microbiology, Fermentation & Enzyme

Food Engineering

Poster Presentation 3
Thursday, August 29

14:00-17:40
P1 1 001-240 Health Functionality (Ⅰ)

Poster Presentation 4
Friday, August 30

09:00-12:20

P02 001-008
P04 001-043
P07 001-013
P10 001-133
P1 1  241 -279

Aquatic Food Products
Sensory Evaluation & Others

Nutrition
Food Hygiene & Safety
Health Functionality (Ⅱ)

Poster Presentation 5
Friday, August 30

12:30-16:10

P01 001-122
P03 001-004
P05 001-004
P06 001-034
P08 001-047

Food Analysis
Soybean Processing

Lipid Science
Carbohydrate

Food Preservation & Packaging

1.  Poster presenters are required to set up posters on pre-assigned locations 30 minutes prior to the start of the 
poster session.

2.  All posters must be remained on display during poster session. Authors should attend at least one hour for their 
posters. Outstanding posters will be selected during poster session.

3. Presenters should prepare tapes (both sides) for poster display. The use of tacks, pins, and staples are not allowed.
4.  Tear-down must be completed within 15 minutes after the poster session has ended. Posters left up after the tear-

down period will be removed for disposal.
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Food Industry Exhibitors List

29 (THURSDAY) - 30 (FRIDAY), AUGUST 

회사명 전시 및 취급품목 연락처 홈페이지

경희대학교 피부생명공학센터 산학협력단 031-888-6177 www.skinbio.or.kr

㈜ 기산바이오텍 미생물배지 및 시약 02-529-2282 www.kisanbio.com

㈜ 뉴트렉스테크놀러지 연구개발 031-628-6190 www.nutrex.co.kr

㈜ 대한과학 과학, 계측, 의료기기 080-008-3000 www.daihan-sci.com

동문이엔티㈜ 과학기기 02-890-3591 www.dongmoonent.co.kr

브루커바이오사이언시스코리아 ㈜ 생명과학 및 분석관련장비 031-712-9933 www.bruker.com

㈜ 삼양그룹 식품연구소 연구용역 042-865-8109 www.samyang.com

㈜ 세니젠 식품환경위생제품 02-3462-3143 www.sanigen.kr

써모 사이언티픽 코리아 ㈜ 분석기기 02-3420-8600 www.thermofisher.com

씨엔티교역 연구기자재 031-8002-2321 www.cntglobal.co.kr

아모레 퍼시픽 화장품, 식품 02-709-5605 www.amorepacific.com

㈜ 애니랩 실험기자재 02-2027-2626 http://anylab.co.kr

㈜ 에이티이엔지 하이브리드건조기, 제습기 031-777-9241 www.ateng.biz

엘림글로벌 산업용 기계 및 장비 031-604-0777 www.elim-global.com

㈜ 영화과학 과학기자재 02-2140-5400 www.labplus.co.kr

㈜ 오뚜기 식품 031-421-2135 www.ottogi.co.kr

주식회사 와이엠씨 코리아 화학분석기기 031-716-1631 www.ymckorea.com

원바이오 이화학기구, 시약 031-846-5200 www.onebio21.com

㈜ 이공 교역 실험장비 및 기기 02-516-2636 www.rigong.co.kr

인성크로마텍 ㈜ 과학기기 02-2644-1991 www.insung.net / www.insungcolumns.com 

진성유니텍 과학기기, 시약 02-2164-2271 www.jsunitech.com

태신바이오사이언스 시약, 과학기자재 031-563-0158 www.taeshinbio.co.kr

㈜ 티에스싸이언스 과학분석기기 02-6969-7800 www.tsscience.co.kr

㈜ 파마푸드 인터내셔널 제약소재, 기능성식품소재 02-561-8864 www.pharmafoods.co.jp

㈜ 프로테인웍스 -NPAS 화학물질분석 042-384-0702 www.proteinworks.co.kr

한국쓰리엠 ㈜ 미생물배지 및 검사장비 02-3771-4262 www.3m.com/intl/kr/microbiology

㈜ 한국자이 과학분석기기 02-553-1191 http://jaikorea.co.kr

(사) 한국종균협회 부설 한국미생물보존센터 균주연구 02-391-0950 www.kccm.or.kr

ASANA 식품원료 02-3775-4251 www.asanakorea.com

CJ제일제당 식품 02-6740-1114 www.cj.co.kr

Kewpie Corporation 가공식품 81-3-3486-3338 www.kewpie.co.jp

MHK 상사 분석장비, 과학기기 032-655-0678 www.mhk.co.kr

Exhibition Hall
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P01. Food Analysis

P01-001 A Study on Fermentation Characteristics of 
Bokbunja Wines Developed by Different Yeast 
Strains and Its Sensory Evaluation
Byoungho Kim*, Sooyoung Lee, Moonbo Shim, 
Soomee Jin, Seoungkook Park1

HITEJINRO R&D Center, Korea, 1Department of Food 
Science and Biotechnology, Kyung Hee University, 
Korea

P01-002 Effect of Biochar on Heavy Metal 
Bioavailability in Soils and Rice Grains
Jeong Mi Lee*, Won Il Kim, Woo Ri Go, Hyun Myung 
Noh, Min Ji Kim, Anitha Kunhikrishnan, Ji Young 
Kim, Ji Hyock Yoo, Doo Ho Kim
Chemical Safety Division, NAAS, RDA, Korea

P01-003 Stability Verification of DNA Reference 
Materials for Genetically Modified (GM) 
Soybean Analysis
Hyong-Ha Kim*, Su-Kyung Lee1, Woo Jeong Kim1, 
Jung-Keun Suh1,2

Korea Research Institute of Standards and Science, 
Korea, 1BIOnSYSTEMS, Korea, 2Korean German 
Institute of Technology, Korea

P01-004 Long-Term Stability Analysis of Genetically 
Modified (GM) Soybean Reference Materials
Hyong-Ha Kim*, Su-Kyung Lee1, Woo Jeong Kim1, 
Jung-Keun Suh1,2

Korea Research Institute of Standards and Science, 
Korea, 1BIOnSYSTEMS, Korea, 2Korean German 
Institute of Technology, Korea

P01-005 Long-term Stability Verification of DNA 
Reference Materials for Genetically Modified 
(GM) Maize MON810 Analysis
Hyong-Ha Kim*, Su-Kyung Lee1, Woo Jeong Kim1, 
Jung-Keun Suh1,2

Korea Research Institute of Standards and Science, 
Korea, 1BIOnSYSTEMS, Korea, 2Korean German 
Institute of Technology, Korea

P01-006 Simultaneous Determination of Marker 
Compounds in Cirsium setidens Nakai by 
HPLC-DAD
Hyun Cheol Jeong*, You-Shin Shim, Young Kyoung 
Rhee, Sang Yoon Choi, Hee-Do Hong, Chang-Won Cho
Korea Food Research Institute, Korea

P01-007 Studies on the Simultaneous Analysis of 
Deoxynivalenol and Acetylated Derivatives
You Kyung Yeon*, Hyun-Jeong Cho, Jae-Min An, 
Hye Jeong Yun, Sung-Youn Kim, Byung-Chul Sohn, 
Dong-Keun Jo, Dong-Ho Kim
National Agricultural Products Quality Management 
Service, Korea

P01-008 A Survey on Residual Pesticides of Vegetables 
in Anyang Agro-fishery Wholesale Market 
Using Gas Chromatography/Time of Flight 
Mass Spectrometry
Hong Rae Jung*, Yong Bae Park, Sun Il Hwang, 
Yun Sung Kim, Sin Hee Park, Mi Hui Son, 
Kyong Suk Chae, Wook Hyun Jo
Gyeonggi-Do Institute of Health & Environment, Korea

P01-009 Comparison of Different Extraction Methods 
for the Analysis of Volatile Components in 
Conifer Needles
Yonjin Jun*, Hyun Chung, Young-Suk Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea

P01-010 The Analysis of Browning Degree on 
Fresh-cut Lotus Root Using Image Analysis
JeongSeok Cho*, DaeHyun Kim, JungHoon Park, 
HanBich Kim, HyunJu Son, SuMin Kim, HunSik 
Chung1, KwangDeog Moon
Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Department of 
Food Science and Technology, Pusan National 
University, Korea

P01-011 Analysis of Nitrate and Nitrite in Meat by Ion 
Chromatography
Yumi Park*, Jong-Ho Lee, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., 
Korea

P01-012 Determination of Acrylamide in Biscuit and 
Crispbread by LC-MS/MS: The Application of 
Proficiency Testing to Acrylamide Analysis 
(FAPAS® T3035 & T3037)
Jong-Ho Lee*, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., 
Korea

P01-013 Analysis of Bisphenol A by HPLC
Jaeyoen Lee*, Seungrim Baek, Dongsik Jeong, 
Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., 
Korea

P01-014 Determination of Seven Water-soluble 
Vitamins in Noodle Soup by Solid Phase 
Extraction and High Performance Liquid 
Chromatography
Seungrim Baek*, Jaeyoen Lee, Jong-Ho Lee, 
Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., 
Korea

P01-015 Determination of Arsenic Speciation in Rice 
Grain by IC-ICP-MS
Youn-Jee Kim*, Jong-Ho Lee, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., 
Korea

P01-016 Health Risk Assessment of Perchlorate in 
Agricultural Products
Min-Ji Kim1,2*, Ji-Young Kim1, Won-Il Kim1, 
Gyeong-Jin Kim1, Hyun-Myung Noh1,2, Doo-Ho Kim1, 
Ki-Moon Park2

1Chemical Safety Division, National Academy of 
Agricultural Sciences, RDA, Korea, 2Department of 
Food Science & Biotechnology, Sungkyunkwan 
University, Korea

P01-017 Development of Nano Bubble Water for 
Fermented Gochujang Product in Quality
Juhee Heo*, Seongyeop Jeong, Doyoun Jeong
Sunchang Research Center for Fermentation Microbes, 
Korea
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P01-018 Validation of the Folin Ciocalteu Method for 
the Determination of Total Phenolics in 
Grape Seed Extract
Seung-Eun Lee*, Seung-Kook Park
Department of Food Science and Biotechnology, 
Kyung Hee University, Korea

P01-019 Chemical Components Analysis of 
Packaged-red Pepper Powder in South Korea
Kyung A Lee*, Eun Jeong Choi, Kyung Hyung Ku
Korea Food Research Institute, Korea

P01-020 Quality Characteristics of Commercial Whole 
Red Pepper in South Korea 
Kyung A Lee*, Min Seon Koo, Kyung Hyung Ku
Korea Food Research Institute, Korea

P01-021 Analytical Method of 6-Benzyl Aminopurine 
Residues, A Growth Regulator of Agricultural 
Commodities
Moon-Ik Chang*, Sang-Mok Lee, Jae-Young Kim, 
Tae-Hoon Kim, Han-Jin Lee, Si-Won Choi, Yoon-Jae 
Cho, Jung-Ah Do, Myung-Ae Kim, Hee-Jeong Kim, 
MeeKyung Kim, Gyu-Seek Rhee
Pesticide and Veterinary Drug Residues Division, 
Department of Food Safety Evaluation, National 
Institute of Food and Drug Evaluation, Ministry of Food 
and Drug Safety, Korea

P01-022 Effects of Different Drying Methods on the 
Bioactive Compound Contents of Black 
Chokeberry (Aronia melanocarpa)
Nhuan Do Thi*, Eun-Sun Hwang
Hankyong National University, Korea

P01-023 Effects of Various Heating Methods on 
Glucosinolate, Carotenoid, and Tocopherol 
Contents in Broccoli
Eun-Sun Hwang*, Do Thi Nhuan
Hankyong National University, Korea

P01-024 Method Validation and Quantification of IgY 
from Egg Yolk Using the UPLC System
Jung-Min Choi*, Sun-Yeop Lee, Soo-Ung Lee, 
Young-Jin Lee
Department of Technical Development Chuncheon 
Bioindustry Foundation, Korea

P01-025 Voltammetric Bio-assay of Caffeine in Tea 
and Carbonated Beverages
Suw Young Ly*, Young Sam Jung, Dug Joon Sohn1, 
Tack Hyun Chung1, Do Hoon Kim1, Young Wook 
Kim1, Yeol Min Sung1, Min Sang Youn1, 
Dae Hong Kim2

Biosensor Research Institute, Seoul National 
University of Science & Technology, Korea, 1Advanced 
Scientific Research Group in Shinil High School, Korea, 
2Advanced Scientific Research Group in APIS High 
School, Korea

P01-026 Development of a Voltammetric Detection 
Systems for Lead in Food by Using Mercury 
Immobilized on a Graphite Working 
Electrode
Suw Young Ly*, Seong Yub Han, Min Jeong Lee1, 
Jee Yeon Beak1, Young Hoe Lee1, Young Ho Bang1, 
Eun Ho Kang1, Yong Duck Cho1, Sang Hyun Hang1

Biosensor Research Institute, Seoul National 

University of Science & Technology, Korea, 1Advanced 
Scientific Research Group in Wabu High School, Korea

P01-027 Rapid Recognition of Trace Metal Cd(II) in 
Drink Water Using Micro Probe
Suw Young Ly*, Yong Ki Kim1, Ji Won Choi1, Joo 
Whan Yohn1, Jong Hyo Weon1, You Kyoung Ahn1, 
Jae Eun Gil1, Ju Hyun Kim1

Biosensor Research Institute, Seoul National 
University of Science & Technology, Korea, 1Advanced 
Scientific Research Group in Wabu High School, Korea

P01-028 Antioxidant Activities and Bioactive 
Components of Different Parts from 
Acanthopanax senticosus and Acanthopanax 
koreanum
Young-Hyun Kim*, Da-Bin Bae, Sun-Ok Park1, 
Sang-Jong Lee1, Ok-Hyun Cho2, Ok-Hwan Lee
Department of Food Science and Biotechnology, 
Kangwon National University, Korea, 1STR Biotech Co., 
Ltd., Korea, 2University of Massachusetts, Medical 
School, USA

P01-029 Physicochemical Analysis of Commercial 
Dongchimi (Korean Water Kimchi)
Jin Joo Choi*, Joo Hyoung Cho, Chang Ho Chung
Department of Culinary & Foodservice Management, 
Sejong University, Korea

P01-030 Method Validation for Determination of 
Eleutheroside B and E in Acanthopanax 
koreanum
Da-Bin Bae*, Young-Hyun Kim, Sun-Ok Pack1, 
Sang-Jong Lee1, Ok-Hyun Cho2, Ok-Hwan Lee
Department of Food Science and Biotechnology, 
Kangwon National University, Korea, 1STR Biotech Co., 
Ltd., Korea, 2University of Massachusetts, Medical 
School, USA

P01-031 Studies on the Brewing Suitablity of Barley 
Cultivars by the Physicochemical Analysis
Bo-Young Lee*, Seung-Il Jeong, Ga-Young Lee, 
Jong-Wook Kim
JeonJu Biomaterials Institute, Korea

P01-032 Determination of Biogenic Amines in the 
Fermented Food Using Ultra-performance 
Liquid Chromatography (UPLC)
Hyang-mi Kwon*, Hyeo Joong Kim, Chulyoung Kim, 
Jae Hun Sim, Chul-Sung Huh
Food Safety Center, Korea Yakult Co., Ltd., Korea

P01-033 Method Development for the Quantitative 
Analysis of Residual Sulfur in Hops
Seung-Min Oh*, Seung-Hye Baek, Seung-Kook Park
Department of Food Science and Biotechnology, Kyung 
Hee University, Korea

P01-034 Formation and Reduction of Furan in Food 
Model Systems
Jinsil Kim*, Kwang-Geun Lee
Department of Food Science and Biotechnology, 
Dongguk University-Seoul, Korea

P01-035 Determination of Mycotoxins in Food Using 
UPLC/ MS/MS and ELISA
Hyun Kim*, Hyunjae Rha, Dongseop Lee, 
Jungseop Roh
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Safety Guarantee Institute, HAITAI Confectionery & 
Foods Co., Ltd., Korea

P01-036 Simultaneous Analysis of Sugar Compounds 
and Sugar Alcohols in Foods by 
UPLC/MS/MS
Mili Ryu*, Dongseop Lee, Jungseop Roh
Safety Guarantee Institute, HAITAI Confectionery & 
Foods Co., Ltd., Korea

P01-037 Sample Handling Procedures for the Food 
Composition Table in Korea
Je-Weol Choi*, In-A Seo, Se-Na Kim, Youngmin 
Choi, Jung-Bong Kim, Woo-Jeong Shin, Sung-Hee 
Lim, Hong-Ju Park, Haeng-Ran Kim, Young-Sook Cho
National Academy of Agricultural Science, RDA, Korea

P01-038 Processing Condition Setting of Vegetable 
Samples for the Food Composition Table
In-A Seo*, Je-Weol Choi, Se-Na Kim, Yong-Min 
Choi, Jung-Bong Kim, Haeng-Ran Kim, Hong-Ju 
Park, Young-Sook Cho
National Academy of Agricultural Science, Rural 
Development Administration, Korea

P01-039 Total Folate Content of 16 Edible Plants 
Consumed in Korea
Bo Min Kim*, Young-Sook Cho, Jung-Bong Kim, 
Se-Na Kim, Seongbae Kim, Youngmin Choi
Functional Food & Nutrition Division, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea

P01-040 Iodide Amount in Raw Milk and Whole Milk 
by Ion Chromatography
Ho Jin Kang*, Da Hye Jeong, Dong Kuk Kim, Eun Seon 
Lee, Do Wan Kim, Eun Ah Kim, Yong Kook Shin
Seoul Dairy Cooperative R&D Center, Korea

P01-041 Multi-residue Method for the Target Analysis 
of Pesticides in Crops by Liquid 
Chromatography-tandem Mass Spectrometry
Nam-Sun Kim*, SeongSoo Park, Hwa-Mi Lee, 
Mi-Jung Noh, Hyun-Sook Lee, SungIl Kim, DaeHyun 
Cho, Suenie Park
Hazardous Substances Analysis Team, Center for Food 
& Drug Analysis, GyeongIn Regional Food & Drug Admi-
nistration, Ministry of Food and Drug Safety, Korea

P01-042 Quantitative Analaysis of Phenolic 
Compounds and Antioxidative Activities of 
17 Sweet Potatoes Varieties From Korea
Ji Su Park*, Mun Yhung Jung
College of Food Science, Woosuk University, Korea

P01-043 Determination of Residual Pesticides in 
Agricultural Products Using GC-MS/MS 
Nam Suk Kang*, Seong Cheol Kim, Jin Wook Jang, 
Do Hyeong Kim, Dong Eon Kim, Se Ra Won, Jae Hee 
Hyun, Ji Hoon Choi, Da Na Kim, Kyoung Jin Kang, 
Dong Yun Jung, Ju Young Park, Ki Sung Kwon
Busan Regional Korea Food and Drug Administration, 
Korea

P01-044 A New Development of Analytical Method 
for Simultaneous Characterization and 
Quantification of Pyrazins in Perilla Seed Oil 
by Headspace-Solid Phase Micro-
extraction-Gas Chromatography-Tandem 

Mass Spectrometry
Tae Young Kwon*, Ji Su Park, Mun Young Jung
College of Food Science, Woosuk University, Korea

P01-045 Comparative Analysis of Volatiles in the 
Essential Oils from Leaves and Fruits of 
Chamaecyparis obtuse ENDL
Min Hee Hwang*, Hyun Chung, Young-Suk Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea

P01-046 The Applicability of Physical Detection 
Techniques on Some Imported Fruits to 
Identify Their Irradiation Status
Deokjo Jo*, Gui-Ran Kim, Hyun-Kyu Kyung, 
Ju-Woon Lee1, Joong-Ho Kwon
School of Food Science & Biotechnology, Kyungpook 
National University, Korea, 1Advanced Radiation 
Technology Institute, Korea Atomic Energy Research 
Institute, Korea

P01-047 Functional Characterization of Organic or 
Conventional Strawberries
Seung-Hee Nam*, Jeong-Hwa Kang, You Seok Lee, 
Bong- Yun Oh, Sun-Kyung Lee, Kil-Ja Kim, 
Kyong-Ju Choi
Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-048 Volatile Compounds of High-Strength Acidity 
Wine Vinegars during the Fermentation with 
Different Initial Alcohol Concentration 
Deokjo Jo*, Gui-Ran Kim, Ji-Yeong Baek1, Hyun-Kyu 
Kyung, Soo-Hwan Yeo2, Yong-Jin Jeong3, 
Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1Advanced Radiation 
Technology Institute, Korea Atomic Energy Research 
Institute, Korea, 2Fermentation and Food Processing 
Division, Department of Agrofood Resources, NASS, 
RDA, Korea, 3Department and Food Science and 
Technology, Keimyung University, Korea

P01-049 Physiochemical Properties of Organic or 
Conventional Japanese Apricot (Prunus 
mume) Fruit
Seung-Hee Nam*, Jeong-Hwa Kang, You Seok Lee, 
Kil-Ja Kim, Bong-Yun Oh, Sun-Kyung Lee, 
Kyung-Ju Jung
Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-050 Gluco-oligosaccharides Production Using 
Pear Juice and Its Functional Characterization 
Seung-Hee Nam*, Sun-Hee Yim1, Jang-Hyun Park, 
Hee-Jeong Chae2, Min-Soo Park
Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension 
Services, Korea, 1Pear Research Station, National 
Institute of Horticultural & Herbal Science, RDA, Korea, 
2Food Science and Biological Department, Hoseo 
University, Korea
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P01-051 Physiochemical Properties and Sensory 
Evaluation of Black Rice Duteoptteok
Jeong-Hwa Kang*, You Seok Lee, Bong-Yun Oh, 
Seung-Hee Nam, Sun-Kyung Lee, Kil-Ja Kim, 
Kyung-Ju Jung, Kyong-Ju Choi
Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-052 Physiochemical Properties of High Calcium 
Tofu with Indian Spinach
Jeong-Hwa Kang*, Seung-Hee Nam, You Seok Lee, 
Bong-Yun Oh, Sun-Kyung Lee, Kil-Ja Kim, Kyung-Ju 
Jung, Kyong-Ju Choi
Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-053 Optimum Packing, Storage Conditions of 
Subtropical Vegetables, Indian Spinach 
Jeong-Hwa Kang*, Dong-Mo Son, Sun-Kyung Lee, 
You Seok Lee, Seung-Hee Nam, Bong-Yun Oh, 
Kyung-Ju Jung, Kyong-Ju Choi
Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-054 Physiochemical Properties Analysis of 
Various Cowpea Varieties by Steaming 
Treatment
Jeong-Hwa Kang*, Dong-Kwan Kim, You Seok Lee, 
Sun-Kyung Lee, Seung-Hee Nam, Bong-Yun Oh, 
Kyung-Ju Jung, Kyong-Ju Choi
Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-055 Essential Oil Composition and 
Physiochemical Properties of Mugwort 
Cultivated in Jeonnam Province
Sun-Kyung Lee*, Jeong-Hwa Kang, You Seok Lee, 
Seung-Hee Nam, Bong-Yun Oh, Kyung-Ju Jung, 
Kyong-Ju Choi
Food and Farm Management Research Institute, 
Jeollanamdo Agricultural Research and Extension 
Services, Korea

P01-056 Physiochemical Properties of Organic or 
Conventional Milled Rice
You-Seok Lee*, Jeong-Hwa Kang, Yeen Lee, 
Bong-Yun Oh, Seung-Hee Nam, Sun-Kyung Lee, 
Kyung-Ju Jung
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-057 Physiochemical Properties and Isoflavone 
Composition of Organic or Conventional 
Soybean
You-Seok Lee*, Jeong-Hwa Kang, Dong-Kwan Kim, 
Bong-Yun Oh, Seung-Hee Nam, Sun-Kyung Lee, 
Kyung-Ju Jung
Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-058 A New Establishment of Liquid Chromato-
graphy-TOF Mass Spectrometry for the 
Simultaneous Characterization and Quantifi-

cation of Isoflavones in Soybean Products
Mi Jin Lee*, Ill-Min Chung1, Mun Yhung Jung
College of Food Science, Woosuk University, Korea, 
1Department of Applied Life Science, College of Life 
and Environment Science, Konkuk University, Korea

P01-059 High-throughput Multiclass Method for 
Anthelmintic Residue Analysis by Liquid 
Chromatography-tandem Mass Spectrometry
Jung-haeng Lee*, Jong-Su Kim, Jung-Hoon Lim, 
Myeong-Jai Yea
Analysis Team, Lotte R&D Center, Korea

P01-060 Comparison Study of Fatty Acid 
Compositions and Phytosterol Contents in 
Commercial Cheeses by GC and GC-MS
Seok Heo*, Ji-hyun Lee, Ok-Soon Heo, Sooyeul Cho, 
Chang-yong Yoon, Hyoung-Joon Park, Insun Hwang, 
Nam-Sook Kim, Woo-seong Kim
Advanced Analysis Team, Toxicological Evaluation 
and Research Department, National Institute of Food 
and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

P01-061 The Physicochemical Characteristics of 
Circulated Starches for Identifying Starch 
Raw Materials in Food
Seok Heo*, Hyoung-Joon Park, Ok-Soon Heo, 
Sooyeul Cho, Chang-yong Yoon, Insun Hwang, 
Ji-hyun Lee, So-hyun Cho, Woo-seong Kim
Advanced Analysis Team, Toxicological Evaluation 
and Research Department, National Institute of Food 
and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

P01-062 Physical Properties and Microstructure of 
High-yielding Rice Cultivars
Dae-Yun Jeong*, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea

P01-063 Quality Characteristics of Commercially 
Doenjang and Traditional Doenjang in 
Jeollanamdo Region 
Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, 
Sun-Kyung Lee, Soo-Kyung Yoon, Jeong-Hwa Kang, 
Kyung-Ju Jung, Kyong-Ju Choi, Min-Soo Park
Jeollanamdo Agricultural Research and Extension 
Services, Korea

P01-064 Improvement of Analysis Method on 
Nitroxynil and Clorsulon Residues in Bovine 
Muscle Using LC-MS/MS
Hyo Jeong Lee*, Young won Kang, Kyung A An, 
Ryun Kyung Lee, Sang Cheol Seo, Soo Min Lee, Ju 
Hee Lee, Shuk Ho Kim, Jae Ho Cho, Dong Kyu Kim, 
Mi Jung Park, Gwon Soo Kim, Jeong Rim Lee
Hazardous Substances Analysis Division, Daegu 
Regional Korea Food & Drug Administration, Korea

P01-065 Polyphenolics Profile as a Chemical 
Fingerprint of Two Sasa Bamboo Species: 
Evaluation by Principal Component Analyses
Woo-Ri Kim1,2*, Sang Il Jeon2, Byung-Hun Um1

1Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea, 
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2Department of Chemistry, Gangneung-Wonju 
National University, Korea

P01-066 Rapid Identification and Optimization of 
Pressurized Liquid Extraction of Phenolic 
Compounds from Ledum palustre
Jiuliang Xu1,2*, Eun Ok Kim1, Ya Fang Shang1, 
Shi Chun Pei3, Byung-Hun Um1

1Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea , 
2Department of Chemistry, Gangneung-Wonju 
National University, Korea , 3College of Food and 
Biological Engineering, Qiqihar University, China

P01-067 Reduction of Carcinogenic 4(5)-Methylimidazole 
in Glucose-ammonium Hydroxide Model 
System: Influence of the Food Additives
Seulgi Seo*, Kwang-Geun Lee
Department of Food Science and Biotechnology, 
Dongguk University, Korea

P01-068 Determination of Chloramphenicol, Zeranol 
and Diethylstilbestrol in Milk and Milk 
Powder by Isotope Dilution Liquid 
Chromatography-negative ion Electrospray 
Tandem Mass Spectrometry
Mi Hyun Ka*, Jun Heo, Hyo Jin Yang, Chang Gook 
Hong, Min Kyung Han, Sun Young Park, Jung A 
Kim, Jae Hoon Lee, Hyo Jin Jang, Hye Yoon Kim, 
Jeong Yeon Lee, Cheon Hoe Kim, Heung Youl Lim, 
Ju Hong Yang
Korea Health Supplements Association, Korea

P01-069 Analysis of Volatile Compounds in 
Commercial Fermentation Starter Using 
Solvent Assisted Flavor Evaporation (SAFE)
Seung-Joo Lee*, Sul-Mee Lee
Department of Culinary & Foodservice Management, 
Sejong University, Korea

P01-070 Variation of Amygdalin in Maesil Wine by 
Fermentation Periods
Nanyoung Kim*, Mina Eom, Youngsook Do, 
Sukho Kang, Hantaek Kim, Mihye Yoon
Gyeonggi-Do Institute of Health & Environment, Korea

P01-071 Determination of Carotenoids in Fruits and 
Vegetables Using HPLC/DAD
Joo-Hee Lee*, Choong-In Yoon, Young-Jun Kim
Food Safety Center, Ottogi Corporation, Korea

P01-072 Survey for Trace Elements (Magnesium and 
Zinc) Concentration in Foods Consumed 
Frequently
Sung Hee Park*, Eun Hee Kum, Yang Sun Kim, 
Ha Young Nam, Jung Eun Myung, Eun Ryung Park, 
Hyun Kyoung Woo, Mi Gyoung Kim, Seon Hee Kim, 
Ji Hye Min, So Hee Kim, Sun Hee Park
Gyeong-In Regional Food and Drug Administration, 
Korea

P01-073 Quality Characteristics of Rice Jochung Made 
by Farm-scale Businesses
Soonhwa Bae*, Yangsuk Kim, Jeonghwa Park, 
Yoonhee Choi, Seok-Tae Jeong
National Academy of Agricultural Science, Korea

P01-074 Effect of Perilla Oil on Quality Characteristics 

of Cabbage Kimchi during Fermentation
Hye-Min Kim*, Sung-Gil Choi
Division of Applied Life Science, Institute of Agriculture 
and Life Sciences, Gyeongsang National University, Korea

P01-075 Comparison of Extraction Methods for 
Determining Niacin in Vegetables
Seongbae Kim*, Young-Sook Cho, Jung-Bong Kim, 
Se-Na Kim, Bo Min Kim, Youngmin Choi
Functional Food & Nutrition Division, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea

P01-076 Volatile Compositions of Korean 
Fermentation Starter Using Headspace-solid 
Phase Microextraction (HS-SPME) 
Seung-Joo Lee*, Hyun-Hee Jin
Department of Culinary & Foodservice Management, 
Sejong University, Korea

P01-077 Quality Characteristics of Fruit Beverage 
Replaced Sugar with Honey
Yoo Won Kim*, Hye Eun Im, Soo-Hwan Yeo, 
Seong-Yeol Back, Hye-Young Park
Department of Agro-food Resource, NAAS, RDA, Korea

P01-078 Effect of Adding Ratio of Omija (Schisandra 
chinensis) on the Quality Characteristics of 
Mulberry Beverage 
Hye Eun Im*, Yoo Won Kim, Soo-Hwan Yeo, 
Seong-Yeol Back, Seok Tae Jeong, Hye-Young Park
Department of Agro-food Resource, NAAS, RDA, Korea

P01-079 Changes of Physicochemical and Microbial 
Properties of Pork Marinade during Storage
Dongchul Kang*, Ho Lee, Jung-Ah Han
Foodservice Management and Nutrition, Sangmyung 
University, Korea

P01-080 Analysis of Curcumin during Fermentation, 
Stress Test and Accelerated Test by HPLC
Hye-Ryeon Gyeong*, Sung-Hun Yi, So-Lim Park, 
So-Young Lee, Young-Do Nam, Myung-Ji Seo1, 
Seong-Il Lim
Fermentation and Functionality Research Group, 
Korea Food Research Institute, Korea, 1Division of 
Bioengineering, Incheon National University, Korea

P01-081 PCR Detection Methods for Pork, Beef, 
Chicken and Mutton in Processed Foods
Yun-Ju Lee*, Young-Min Yun, Kwang-Won Hong
Department of Food Science and Technology, Dongguk 
University, Korea

P01-082 Comparison of Residual Pesticides Removal 
Rate by Activated Carbon in Ginseng
Hae Jeong Kim*, Mi Ra Lee1, Hyun Kyung Kim1, 
Yong Seok Kim2, Young Chel Lee2, Hyun Sil Seong2, 
Chang Keun Sung
Department of Food Science and Technology, 
Chungnam National University, Korea, 1Deadeok Bio 
Corporation Research Center, Korea, 2Croen Research 
Incorporation, Korea

P01-083 Removal Effect of Activated Carbon on the 
Pesticide Residues of Tolclofos-methyl and 
Cypermethrin in Ginseng
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Mi Ra Lee*, Hae Jeon Kim, Hyun Kyung Kim1, Yong 
Seok Kim2, Young Chel Lee2, Hyun Sil Seong2, 
Chang Keun Sung
Department of Food Science and Technology, 
Chungnam National University, Korea, 1Daedeok Bio 
Corporation Research Center, Korea, 2Croen Research 
Incorporation, Korea

P01-084 GC and GC-MS Analytical Method Develop-
ment of Headspace Sampled Acetaldehyde in 
Food Simulants, Water and Heptane
Chi Woo Lee*, Chang Hwan Oh, JaeWook Shin1

Department of Oriental Medical food and Nutrition, 
Semyung University, Korea, 1Korea Food Industry 
Association, Korea Advanced Food Research Institute, 
Korea

P01-085 Physicochemical Characteristics of Cottage 
Cheese Supplemented with Skim Milk 
Powder at Different Storage Temperatures
Hyun Ah Lee*, Nam Su Oh, Jae Hee Myung, Ji 
Young Lee, Jae Yeon Joung, Young Sik Ha, Yong 
Kook Shin
R&D Center, Seoul Dairy Cooperative, Korea

P01-086 Phenolic Compounds of Canola Cake and 
Their Antioxidant Effects
A-young Lee*, Jeung Hee Lee
Department of Food and Nutrition, Daegu University, 
Korea

P01-087 The Study for Composition of Lipid and 
Content of Tocopherols and Phenolic 
Compound of Rape Seeds
Ye Seul Kim*, Jeung Hee Lee
Department of Food and Nutrition, Daegu University, 
Korea

P01-088 Quantitative Changes in Resveratrol and 
Mulberrofuran Derivatives of Mulberry 
(Morus alba L.) Twigs
Yu-Jin Lee*, Yeon-Jeong Jang, Se-Bi Ha, Sang-Won Choi
Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea

P01-089 Quantitative Changes in Polyphenolic 
Compositions of Mulberry (Morus alba L.) 
Fruits during Fermentation
Yu-Jin Lee*, Yeon-Jeong Jang, Se-Bi Ha, Sang-Won Choi
Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea

P01-090 Characterization and Quantitation of 
Phenolic Compounds in Mulberry (Morus 
alba L.) Varieties
Yu-Jin Lee1*, Yeon-Jeong Jang1,2, Se-Bi Ha1,2, Eun-Ok 
Kim2, Sang-Won Choi1,2

1Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 2Functional Food Center, 
Korea Institute of Science and Technology (KIST) 
Gangneung Institute, Korea

P01-091 Analysis of Natural Preservatives in Raw 
Materials of Functional Foods
I-Seul Moon*, Jung-Bok Kim, Hee-Duck Lee, 
Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

P01-092 Isolation and Identification of α-Glucosidase 
Inhibitors from Morus Root Bark
Yeon-Jeong Jang*, Yu-Jin Lee, Young-Hee Jeon, 
Min-Jeong Shin, Min-Ju Gam, Sang-Won Choi
Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea

P01-093 Physicochemical Properties of Buckwheat 
Sprout Extracts Grown under Different Light
Myunghwa Kang*, EunSong Kim, MoonSik Chang1, 
SeokHyun Eom2, Uksun Jung1, Bomo Lee, Solip 
Park, Gigyeong Shin
Hoseo University, Korea, 1Natural Solution Co., Ltd., 
Korea, 2Kyung Hee University, Korea

P01-094 Validation for an Analytical Method for 
Propylene Glycol in Foods
Eun-Hye Kim*, Jung-Bok Kim, Hee-Duck Lee, 
Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

P01-095 Preparation of Premium Peach (Prunus 
persica L. Batsch) Wine by Freeze 
Concentration
Se-Bi Ha1*, Yeon-Jeong Jang1,2, Yu-Jin Lee1,2, 
Hyoung-Tae Ha2, Sang-Won Choi1,2

1Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 2Hankook Wine Co., Ltd., 
Korea

P01-096 Establishment of Acetaldehyde Analysis 
Method in Food Packaging Materials of PET
So-Young Kang*, Jung-Bok Kim, Hee-Duck Lee, 
Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

P01-097 Physicochemical Properties of Buckwheat 
Sprout Extracts Cultivated under Different 
Light and Treated by Different Drying 
Method
Myunghwa Kang*, Seungman Jung, Chaewon Jo, 
Hyeonhye Song, Minseak Hong, MoonSik Chang1, 
SeokHyun Eom2, Uksun Jung1

Hoseo University, Korea, 1Natural Solution Co., Ltd., 
Korea, 2Kyung Hee University, Korea

P01-098 Citrus Bioflavonoid Profiles and Antioxidant 
Activities of Yuja (Citrus junos Sieb ex 
Tanaka)
Young-Jun Kim*, Choong-In Yoon, Joo-Hee Lee
Food Safety Center, Ottogi Corporation, Korea

P01-099 Application of Analytical Methods for 
Vitamin K1 in Food
Young Joo Lee*, Hyeon Suk Ham, Kyeong Nyeo 
Bahn, Jin Ha Lee, Jin Hee Lee, Rhee Da Lee, Seon 
Hee Kim, Donggil Leem, Dae Seung Na, Hee Jung 
Kwak, Tae Seok Kang
Nutrition and Functional Food Research Team, 
National Institute of Food and Drug Safety Evaluation, 
Korea

P01-100 Carotenoid Composition of Vegetable, 
Determined by HPLC-PDA
Hyun-Nye Yoon*, Bo-Min Kim, Su-Yeon Kim, 
Heon-Woong Kim, Jung-Bong Kim, Se-Na Kim, 
Youngmin Choi, Young-Sook Cho, Dong-Jin Lee1

National Academy of Agricultural Science, RDA, 
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Korea, 1Department of Crop Science and 
Biotechnology, Dankook University, Korea

P01-101 Variation of γ-Oryzanol Individual 
Components by Varieties and Green Manure 
Conditions in Korean Rice
Heon-Woong Kim*, Jung-Bong Kim, Hyun-Suk Cho1, 
Jeong-Tae Lee1, Ki-Yong Ha1, Yong-Jae Won1, Se-Na 
Kim, Youngmin Choi, Young-Sook Cho, Dong-Jin Lee2

National Academy of Agricultural Science, RDA, 
Korea, 1National Institute of Crop Science, RDA, Korea, 
2Department of Crop Science and Biotechnology, 
Dankook University, Korea

P01-102 Anthocyanins Bulk Purification of Purple 
Sweet Potato for Biological Activity Assay
Su-Yeon Kim*, Jung-Bong Kim, Hyun-Nye Yoon, 
Heon- Woong Kim, Mi-Nam Chung1, Seon-Kyeong 
Han1, Se-Na Kim, Youngmin Choi, Young-Sook Cho, 
Ki-Moon Park2

National Academy of Agricultural Science, RDA, 
Korea, 1Bioenergy Crop Research Center, RDA, Korea, 
2Department of Food Science & Biotechnology, 
Sungkyunkwan University, Korea

P01-103 Studies on Nutritional Component Properties 
of Domestic Potato Cultibvars in Korea
So young Jung*, Kyung Mi Kim, Jin suk Kim, Gi Chang 
Kim, Young Eun Chang, Hyeon Ji Lee, Yea Ji Park
National Academy of Agricultural Science, Rural 
Development Administration, Korea

P01-104 Changes of Kernel Characteristics of Sweet 
Corn Hybrid during Ripening Stage in 
Second Cropping
Mi-jung Kim*, Hyo-jin Park, So-hyoung Park, 
Gun-ho Jung, Sun-lim Kim, Kee-jong Kim, Yu-young 
Lee, Young-up Kwon
National Institute of Crop Science, RDA, Korea

P01-105 Determination of Ethyl Carbamate in 
Fermented Foods and Alcoholic Beverages by 
GC-MS
Na-young Kim*, Bu-chuhl Choe, Sung-ja Cho, 
Ki-young Shin, Jung-hun Kim, Young-zoo Chae
Seoul Metropolitan Government Research Institute of 
Public Health and Environment, Korea

P01-106 Characterization and Selection of Optimal 
Rice Cultivar for Manufacturing Red Yeast 
Rice
Ji-Young Park*, Sang-Ik Han, Woo Duck Seo, Ji-Eun 
Ra, Seong-Hwan Oh, Kyung Hye Seo, Mi Jin Park, 
Choon-Woo Lee, Min-Hee Nam
Department of Functional Crop, NICS, RDA, Korea

P01-107 Quantitative Analysis of the Biological Active 
Compounds under Different Extraction 
Temperature from the Korean Licorice Roots
Yoo Kyung Kim*, Dong Sik Park, Sang Min Jeon, 
In Hye Kim, So Young Kim, Jeong Sook Go, Haeng 
Ran Kim
Functional Food and Nutrition Division, Department of 
Agrofood Resources, Rural Development 
Administration, Korea

P01-108 Analysis of Flavor Pattern of Various Coffee 
Bean Using Electronic Nose

Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, Su 
Won Park, Young Hyun Lee, Jae Keun Lee1, Ah Hyun 
Kim2, Bong Soo Noh
Department of Food Science and Technology, Seoul 
Women's University, Korea, 1Mysore Coffee, Korea, 
2Seoul Venture University, Korea

P01-109 Simultaneous Determination of 10 Trace 
Metals in Infant Formula by Using 
Microwave Digestion and Inductively 
Coupled Plasma Mass Spectrometry (ICP-MS)
In-Seek Jeong*, Byung-Man Kwak, Jang-Hyuk Ahn, 
Jong-Su Park
Food Safety Center, R&D Institute, Namyang Dairy 
Company, Korea

P01-110 Limit of the Quantitative Analysis Method 
for GMO in Natural Soybean in Case of 
Method Application to the Soybean 
Processed Foods
Kang-San Kim*, Jong-Eun Won, Jang-Hyuk Ahn, 
Jong-Su Park
Food Safety Center, R&D Institute, Namyang Dairy 
Company, Korea

P01-111 Fatty Acid Composition of Ice Creams and Ice 
Cream-related Products
So-young Jung*, Hye-ran Yang, Lae-hong Hwang, 
Ju-sung Park, Sang-mi Lee, Jung-hun Kim, 
Young-zoo Chae
Seoul Metropolitan Government Research Institute of 
Public Health and Environment, Korea

P01-112 Discrimination of Geographical Origin of Red 
Ginseng Extract Using Electronic Nose Based 
Mass Spectrometry
Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, Young 
Hyun Lee, Ji Young Moon1, Kyong-Hwan Bang2, 
Bong Soo Noh
Department of Food Science and Technology, Seoul 
Women’s University, Korea, 1Experiment Research 
Institute of National Agricultural Products Quality 
Management Service, Korea, 2Ginseng Research 
Division, National Institute of Horticultural and 
Herbal Science, Rural Development Administration, 
Korea

P01-113 Discrimination of Korean Red Ginseng Extract 
(P. ginseng C. A. Meyer) and American Red 
Ginseng Extract (P. quinquefolius L.)
Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, Young 
Hyun Lee, Ji Young Moon1, Kyong-Hwan Bang2, Bong 
Soo Noh
Department of Food Science and Technology, Seoul 
Women’s University, Korea, 1Experiment Research 
Institute of National Agricultural Products Quality 
Management Service, Korea, 2Ginseng Research 
Division, National Institute of Horticultural and 

P01-114 Antioxidant Activity of Rumex crispus L. 
Fractions and Their Inhibitory Effect against 
H2O2 Oxidative Stress Induced Cell Damage
Jiyeon Lee*, Hwayoung Noh, Hyein Kim, Seungui 
Cheon, Tae-Kil Eom, Misook Kim, Yoonhwa Jeong, 
Youngseung Lee
Department of Food Science and Nutrition, Dankook 
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University, Korea, Herbal Science, Rural Development 
Administration, Korea

P01-115 Anti-cancer Effects of Marine Brown Algae 
Sargassum thunbergi Polysaccharide in AGS 
Human Gastric Cancer Cell
Tae-Kil Eom*, Youngseung Lee, Yoonhwa Jeong
Department of Food Science and Nutrition, Dankook 
University, Korea

P01-116 Monitoring Anti-impotence Drugs and Their 
Analogues in Foods
Sang-Yub Kim*, In-Hye Jang, Kyu-Heon Kim, 
Jae-Hwang Lee, Yong-Chjun Park, Jae-I Kim, 
Sang-Jae Lee, Young-Mi Jang
New Hazardous Substances Team, Ministry of Food 
and Drug Safety, Korea

P01-117 Establishment of the Detection Methods for 
Newly Approved GM Events
Min Ki Shin*, Jeong Hui Gwon, Set Byul Park, Tae 
Hyeon Koo1, Ja Hyeon Park1, Ji Eun Park2, Su Young 
Yang2, Gui Im Moon, Jin-Hwan Hong
Food Safety Risk Assessment Division, National 
Institute of Food & Drug Safety Evaluation, Ministry of 
Food and Drug Safety, Korea, 1Hazardous Substances 
Analysis Team, Busan Regional Food and Drug 
Administration, Korea, 2Hazardous Substances 
Analysis Team, Gyeongin Regional Food and Drug 
Administration, Korea

P01-118 Sample Size Determination Methods for 
Cadmium Monitoring Data
Hui-Seung Kang*, Mi Ra Ha, Ju Hyun Lee, 
Myung-Sil Hwang, Hae Jung Yoon1, Jin-Hwan Hong
Food Safety Risk Assessment Division, National 
Institute of Food and Drug Safety Evaluation, Ministry 
of Food and Drug Safety, Korea, 1Hardous Substances 
Analysis Division, Seoul Regional FDA, Ministry of 
Food and Drug Safety, Korea

P01-119 Biomonitoring of Parabens and Relations 
with Food Intake in Korean Children's Urine
Hui-Seung Kang*, Song-Yi Park, Min-Sik Kyung, 
Eunjung Son, Jin-Young Kang, Jae-Ho Oh, Jin-Hwan 
Hong
Food Safety Risk Assessment Division, National 
Institute of Food and Drug Safety Evaluation, Ministry 
of Food and Drug Safety, Korea

P01-120 Quality Characteristics of Cookies with 
Added Loquat Leaf Powder
HeeSook Cho*, KyungHee Kim1

Department of Culinary Art, Chodang University, 
Korea, 1Department of Food & Nutrition, Mokpo 
National University, Korea

P01-121 Monitoring of Omega-3 Fatty Acids in Korean 
Breast Milk
Jong Kap Yim*, Tae Joong Bae, Min Ho Kim, Yoon 
Jae Kim, Yoon Sun Jung, Byung Moon Jung, Ji-A 
Jung, Wan Sik Kim, Chang-Min Kim
Safety Research Team, R&D Center Maeil Dairies Co., 
Ltd., Korea

P01-122 Monitoring of Fat, Protein and Lactose in 
Korean Breast Milk

Bum Noh Lee*, Jong Kap Yim, Su Jeong Kang, Ji Hee 
Kim, Hyun Joo Lee, Byung Moon Jung, Ji A Jung, 
Wan Sik Kim, Chang Min Kim
Safety Research Team, R&D Center Maeil Dairies Co., 
Ltd., Korea

P02.  Aquatic Food Products

P02-001 Effect of Starfish Calcium on the Fermentation 
of Baechu Kimchi
Kyoung-Chun Seo*, Mi-Soon Jang, Hee-Yeon Park, 
Gee-Ho Lam, Hyeon Gyu Lam
Food and Safety Research Center, National Fisheries 
Research & Development Institute, Korea

P02-002 Changes of Taste Compounds during 
Fermentation Period of Seafood Kimchi
Hyeon Gyu Nam*, Mi-Soon Jang, Kyoung-Chun Seo, 
Hee-Yeon Park, Ki-Ho Nam
Food and Safety Research Center, National Fisheries 
Research & Development Institute, Korea

P02-003 Fractionation Efficiency of Protease Inhibitor 
Fractions from Alaska Pollock (Theragra 
chalocgramma) Roe Extract by Three-step 
Ultrafiltration after Salting-out
Hyun Ji Lee*, Sung Hwan Park, Ki Hyun Kim1, 
Min Ji Kim1, Jin-Soo Kim1, Min Soo Heu
Department of Nutrition and Food Science/Institute of 
Marine Industry, Gyeongsang National University, 
Korea, 1Department of Seafood Science and 
Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea

P02-004 Isolation Efficiency of Protease Inhibitor Fractions 
from Bastard Halibut (Paralichthys olivaceus) 
Roe Extract by Three-step Ultrafiltration after 
Salting-out
Sung Hwan Park*, Ki Hyun Kim1, Hyeun Jeong 
Kim1, Hyun Ji Lee, Jin-Soo Kim1, Min Soo Heu
Department of Nutrition and Food Science/Institute of 
Marine Industry, Gyeongsang National University, 
Korea, 1Department of Seafood Science and 
Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea

P02-005 The Optimization of Debittering Anchovy 
Hydrolysate Using Aminopeptidase Active 
Fraction from Hepatopancreas Extract of 
Japanese Common Squid by Ultrafiltration 
System
Min Soo Heu*, Ki Hyeun Kim1, Hyeun Jeong Kim1, 
Min Ji Kim1, Hyun Ji Lee, Sung Hwan Park, Sang 
In Kang1, Jin-Soo Kim1

Department of Nutrition & Food Science/Institute of 
Marine Industry, Gyeongsang National University, 
Korea, 1Department of Seafood Science & 
Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea

P02-006 Preparation and Characteristics of Seasoned 
Sauce from Debittering Anchovy Hydrolysate 
Using Aminopeptidase Active Fraction of 
Japanese Common Squid Hepatopancreas 
Extract
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Jin-Soo Kim*, Ki Hyeun Kim, Min Ji Kim, Hyeun 
Jeong Kim, Sang In Kang, Sung Hwan Park1, Hyun 
Ji Lee1, Min Soo Heu1

Department of Seafood Science & Technology/Institute 
of Marine Industry, Gyeongsang National University, 
Korea, 1Department of Nutrition & Food Science/ 
Institute of Marine Industry, Gyeongsang National 
University, Korea

P02-007 Static Adsorption and Desorption Properties 
of Phlorotannins for Macroporous Resins
Jiyoung Kim*, Hyejin Yang, Minseok Yoon, 
Suengmok Cho
Division of Metabolism and Functionality Research, 
Korea Food Research Institute, Korea

P02-008 Physicochemical and Bioactive Properties of 
Porphyran Hydrolysates
Jae-geun Koo*, Se-ra An, Seo-kyoung In
Food Science and Biotechnology, Kunsan National 
University, Korea

P03. Soybean Processing
P03-001 Development of Nano Bubble Water for 

Fermented Saucein Quality
Juhee Heo*, Doyoun Jeong
Sunchang Research Center for Fermentation Microbes, 
Korea

P03-002 Development of Soy Sausage Made by Isolated 
Soy Protein
Ka Young Song*, Yoo-Kyung Kim1

Department of Home Economics (Food and Nutrition), 
Korea University, Korea, 1Department of Home 
Economics Education, Korea University, Korea

P03-003 Development of Nano Bubble Water for 
Fermented Doenjang Product in Quality
Juhee Heo*, Doyoun Jeong
Sunchang Research Center for Fermentation Microbes, 
Korea

P03-004 Isoflavonoid Contents of Soybean Paste 
(Doenjang) Made from Fermented Meju by 
Using Aspergillus oryzae and Rhizopus 
oryzae
Seung-Hwa Baek*, Jae-Young Kim1, Choong-Ki Kim, 
Seung-Hoon Lee, Jang-Hoon Lee, So-Ri Lee, Ye-Jin 
Kwon2, Ha-Yeon Song2, Moon-Ik Chang1, Do-Youn 
Jeong3

Department of Biofood Science and Biotechnology, 
Chungbuk Provincial University, Korea, 1Pesticide and 
Veterinary Drug Residues Division, Department of Food 
Safety Evaluation, National Institute of Food and Drug 
Evaluation, Ministry of Food and Drug Safety, Korea, 
2Department of Bio-Environmental Chemistry, 
Wonkwang University, Korea, 3Sunchang County 
Office, Korea

P04.  Sensory Evaluation & etc.

P04-001 Effects of a Cognitive Warm-up Procedure on 
the Stability of Consumer Hedonic 
Discrimination

Min-A Kim*, Jean-Marc Dessirier1, Danielle van 
Hout2, Hye-Seong Lee
Ewha Womans University, Korea, 1Unilever R&D, 
Trumbull, United States, 2Unilever R&D, Vlaardingen, 
The Netherlands

P04-002 Comparison of the Consumer Acceptability 
for Kimchi with Different Degrees of 
Fermentation between the US and Korea
Jeongmin Ko*, Bora Lee1, Jaehee Hong
Department of Food & Nutrition, Kookmin University, 
Korea, 1Ourhome Co., Ltd., Korea

P04-003 Flash Profile and Consumer Acceptability of 
Kimchi Products Targeting the US Market
Minji Kim*, Seongho Jang1, Jaehee Hong
Department of Food & Nutrituon, Kookmin University, 
Korea, 1Ourhome Co., Ltd., Korea

P04-004 Estimating the Kimchi Consumption of 
One-person Households in Seoul
Sung-Hoon Park*, In-Kyu Kang
World Institute of Kimchi, Korea

P04-005 A Signal Detection Discrimination Using 
Only One Stimulus Class for Measurement of 
a Conceptual Attribute
In-Ah Kim*, Ji-Eun Seo, Hyo-Jin Kim, Hye-Seong Lee
Ewha Womans University, Korea

P04-006 A Napping® Methodology: A Quick and Easy 
Method to Understand Consumers’ Perception 
Ye-Won Bae*, Young-Kyung Kim1, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea, 1Health Science Research 
Institute, R&D Center, Amore Pacific Corporation, 
Korea

P04-007 Product and Consumer Factors Affecting 
Contextual Appropriateness of Green Tea 
Beverages
Ye-Won Bae*, Seon-Young Jeon, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea

P04-008 Flash Profiling of Bulgogi Marinade Sauce: A 
Comparison between a Japanese and a Korean 
Panel
So-Hee Hwang*, Mi-Young Kim1, Jae-Hee Hong
Department of Foods & Nutrition, Kookmin University, 
Korea, 1Ourhome Co., Ltd., Korea

P04-009 Development of a Diagnostic Measure for the 
Quality of the Analytical Sensory Panelists 
Needed to Perform the Powerful A-Not A 
Discriminations
Bo-KyoungKwon*, Danielle van Hout1,2, Hye-Seong Lee
Ewha Womans University, Korea, 1Unilever R&D 
Vlaardingen, The Netherlands, 2Econometric Institute, 
Erasmus School of Economics, Erasmus University 
Rotterdam, The Netherlands

P04-010 The Study on Consumption Patterns for 
Kimchi of Overseas Consumers (Focusing on 
Berlin and Frankfurt in Germany)
Jung Pyo Ryu*, Kum Ju Jung, Jae Hwan Kim, Seon 
Hwa Jeong
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World Institute of Kimchi an Annex of Korea Food 
Research Institute, Korea

P04-011 A Research on the Kimchi Consumption of 
Foreign Consumers (Focusing on Beijing and 
Shanghai in China)
Kum Ju Jung*, Jung Pyo Ryu, Jae Hwan Kim, Seon 
Hwa Jeong
World Institute of Kimchi an Annex of Korea Food 
Research Institute, Korea

P04-012 Consumer Acceptability of Naengmyeon 
broth Affected by Sensory Attributes, Age 
Groups and Product Information
Jin-Young Kim*, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea

P04-013 Consumer Preference Survey of Low-fat Milk
Da Hye Jeong*, Ho Jin Kang, Dong Kuk Kim, Eun 
Seon Lee, Do Wan Kim, Eun Ah Kim, Yong Kook 
Shin, Kyung Nam Hwang1

Seoul Dairy Cooperative R&D Center, Korea, 
1Consumer Choice Co., Ltd., Korea

P04-014 Sensory Characteristics and Cross-cultural 
Acceptability of Deep-fried Chicken Glazed 
with Different Types of Sauce
Su-Jin Bae*, Ji-Yoon Kim, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea

P04-015 Sensory Characteristics and Cross-cultural 
Consumer Acceptability of Bulgogi
Su-Gyeong Jo*, JI-Yoon Kim, Kyung-Hyun Sohn1, 
Kwang-Ok Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea, 1B2B Solution center, CJ 
Cheiljedang, Korea

P04-016 A Study on the Characteristics of 
Consumption Behavior of Dongchimi for 
Dongchimi New Product Development
Joo Hyoung Cho*, Moon Hyang Oh, Jin Joo Choi, 
Chang Ho Chung
Department of Culinary & Foodservice Management, 
Sejong University, Korea

P04-017 Sensory Characteristics of Commercial 
Dongchimi Using Descriptive Analysis
Joo Hyoung Cho*, Seung Joo Lee, Jin Joo Choi, 
Chang Ho Chung
Department of Culinary & Foodservice Management, 
Sejong University, Korea

P04-018 Descriptive Sensory Characteristics of Omija 
Juice with Various Sweeteners
Lana Chung*, Mee Jung Ahn, Ji Hyeon Lee, Jeong 
Eun Yang
College of Hotel & Tourism Management, Kyung Hee 
University, Korea

P04-019 The Physicochemical Characteristics of 
Commercial Wheat Flour and Consumer 
Perception on Bread by Wheat Origin 
(Domestic vs. Imported)
Sang Sook Kim*, Ouiwoung Kim, Se Eun Lee, Hoon 
Kim, Dong Chul Kim, Hyun Gi Won, Hee Yeon Jung, 

Sun Young Lee, So Jin Kang
Division of Convergence Technology, Korea Food 
Research Institute, Korea

P04-020 Effects of Pre-exposure of Stimuli on the 
Cognitive Decision Strategy Used in a 
Modified Duo-trio Test
Ha-Yeon Cho*, Hye-Lim Kim, Hye-Seong Lee
Ewha Womans University, Korea

P04-021 Current States of Jochung Production at 
Farm-scale Businesses
Yangsuk Kim*, Soonhwa Bae, Jeonghwa Park, 
Yoonhee Choi, Seok-Tae Jeong
National Academy of Agricultural Science, Rural 
Development Administration, Korea

P04-022 The Recognition and Preference of Yakgwa 
(Korean Cookies) Contained Red-ginseng and 
Green Tea Power for Asian Customers
Mi Sook Cho*, Gaeun Yeo, Jaeyoung Park, Sungwon 
Hur, Fang Fang Song, Heechung Chung
Department of Food Science and Technology, Ewha 
Womans University, Korea

P04-023 Comparison of Consumer Acceptability of 7 
Bulgogi Marinade Sauces between Korea and 
Japan
Bora Lee*, Jae-hee Hong1, Min-ji Kim1, Seong-ho 
Jang, Mi-young Kim, Hak-hyun Kim, Won-ho Seo
Ourhome Co., Ltd., Korea, 1Department of Foods & 
Nutrition, Kookmin University, Korea

P04-024 Development of the Fermentation and Storage 
Algorithm of Kkakdugi
Mi Sook Cho*, Yeseul Na, Joo Young Ha1, Hye Ran 
Lee, Seong Hye Kim, Seo Jin Jung
Department of Nutritional Science and Food 
Management, Ewha womans University, Korea, 
1Samsung Electronics Co., Korea

P04-025 Study on the Preference on the Menu of 
Lotus Root of Middle School Students in 
Jeonnam Area
SeongSuk Han*, KyungHee Kim
Department of Food & Nutrition, Mokpo National 
University, Korea

P04-026 Survey on the Preference on the Menu of 
Rice and Noodles of Middle School Students 
in Jeonnam Area
SeoYoon Bang*, KyungHee Kim
Department of Food & Nutrition, Mokpo National 
University, Korea

P04-027 Survey on the Preference on the Menu of 
Tomato, Eggplant and Chives of Middle 
School Students in Jeonnam Area
SoJeong Park*, KyungHee Kim
Department of Food & Nutrition, Mokpo National 
University, Korea

P04-028 A Cross-cultural Study for the Preferences & 
Attitudes of Sushi - Focused on Seoul, New 
York and Hong Kong
Eun Joo Kim*, Mi Sook Cho
Ewha Womans University, Korea
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P04-029 Classification of Korean Black Raspberry 
Wines Using Consumer Preference Tests
Seung-Joo Lee*
Department of Culinary and Food Service 
Management, Sejong University, Korea

P04-030 Sensory Evaluation and Taste Sensor 
Analysis of Commercial Makgeolli Using a 
Taste Sensing System
Ji-Na Lee*, Hyeong-Eun Kim, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk 
National University, Korea

P04-031 Structural Relations of Convenience Food 
Satisfaction and Quality of Life According to 
Dietary Style - Focusing on Singles in 
Metropolitan Area of Korea -
Boram Kim*, Nami Joo
Department of Food and Nutrition, Sookmyung 
Women's University, Korea

P04-032 Comparison of Korean, Japanese and Chinese 
Singles' Structural Relations of Convenience 
Food Satisfaction and Quality of Life 
According to Dietary Style
Boram Kim*, Nami Joo
Department of Food and Nutrition, Sookmyung 
Women's University, Korea

P04-033 Survey on the Preference on the Menu of 
Wild Chive, Pyogo Mushroom, Agaric 
Mushroom and Spinach of Middle School 
Students in Jeonnam Area
DaHye Kim*, KyungHee Kim
Department of Food & Nutrition Mokpo National 
University, Korea

P04-034 Comparison of a Free Sorting Task (FST) for 
the Identification of Drivers of Consumer 
Liking for Pressed Hams to a 
Check-all-that-apply (CATA) Question
Yoojin Seo*, Inyong Yang, Pureum Im, Sunyoung 
Park, Misook Kim, Yoonhwa Jeong, Youngseung Lee
Department of Food Science and Nutrition, Dankook 
University, Korea

P04-035 Finding Freeze-dried Military Food Menus 
Which Prefer to Soldiers
Yang Ju Son*, Geum Yang Lee, Soo Young Choi, 
Kyungmi Yoo1, Ying Huang, Yoon Ji So, In Kyeong 
Hwang
Department of Food and Nutrition, Seoul National 
University, Korea, 1Department of Food and Nutrition, 
SoongEui Womens College, Korea

P04-036 Importance-Performance Analysis of Kimchi 
Sauces for Foreign Customers
Min A Lee*, Seul Ki Lee, Sang Pil Hong1

Kookmin University, Korea, 1Korea Food Research 
Institute, Korea

P04-037 Consumer Discrimination Sensitivity: Effects 
of Sample Presentations in the Long Version 
of Same- different Tests
Yu-Na Jeong*, Bi-A Kang, Min-Jeong Song, Min-Ju 
Jeong, Min-A Kim, In-Ah Kim, Hye-Seong Lee
Ewha Womans University, Korea

P04-038 Analysis on the Consumption Patterns of 
Traditional Beverages
Min A Lee*, Yoo Jin Jung, A Young Kim, Chang 
Geun Kwock1

Kookmin University, Korea, 1Korea Food Research 
Institute, Korea

P04-039 Relationship between Quality Characteristics 
of Domestic Wheat Cultivar Kumgang with 
Different Cultivated Region and Year
Sang Sook Kim*, Jang Hun Cha1, Tae Jong Kim1, 
Seung Il Choi1, Jung Tae Shin1, Yang Il Kim1, Jong 
Sik Park1, Sang Yup Lee1

Korea Food Research Institute, Korea, 1CJ Cheiljedang 
Corp., Korea

P04-040 Survey on the Preference on the Menu of 
Cucumber, Perilla Leaf and Pumpkim of 
Middle School Students in Jeonnam Area
DoWon Hwang*, Kyunghee Kim
Department of Food & Nutrition, Mokpo National 
University, Korea

P04-041 Quality Characteristics of Kimchi Added 
Allium hookeri Root
BoRam You*, HyunJu Kim
World Institute of Kimchi, Korea

P04-042 Study on Dietary Habits in High School 
Students According to Salty Taste Preference
KyungHee Kim*, HeeSook Cho1

Department of Food & Nutrition, Mokpo National 
University, Korea, 1Department of Culinary Art, 
Chodang University, Korea

P04-043 Survey on the Preference on the Menu of 
Tang, Stew and Jorim of Middle School 
Students in Jeonnam Area
YuJi Kim*, KyungHee Kim
Department of Food & Nutrition, Mokpo National 
University, Korea

P05.  Lipid Science

P05-001 Developing a Spectrophotometric Method to 
Determine the Content of Free Radical Sca-
venging Antioxidants and Oxidized Lipid 
Products Simultaneously during Lipid 
Oxidation Using 2,2-diphenyl-1-picryl-
hydrazyl (DPPH) Radical
Eun Yeong Jang*, Dong Oh Ha, Mi-Ja Kim, BoRa Yi, 
JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P05-002 Effects of Phospholipid from Soybean and 
Egg Yolk on the Oxidative Stability of Canola 
Oil Emulsion
Jeesu Choe*, Boyoung Oh, Eunok Choe
Inha University, Korea

P05-003 Effects of Antioxidant Addition on the 
Oxidative Stability and Antioxidants of Olive 
and Perilla Oil Mixture
Leejin Jung*, Soojung Sohn, Eunok Choe
Inha University, Korea
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P05-004 Effects of Deuterium Oxide on the Oxidative 
Stability and Changes of Headspace Volatiles 
in Corn Oil
Ji Young Kim*, BoRa Yi, JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P06.  Carbohydrate
P06-001 Ultra High Pressure-assisted Infusion of 

Fluorescein Derivatives into Corn Starch
Kye-Sun Kim*, Saem Han, Chang-Nam Kim1, 
Sung-Won Choi2, Nam-Yoon Hur2, Byung-Yong Kim, 
Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung 
Hee University, Korea, 1Department of Baking 
Technology, Hyejeon College, Korea, 2Hotel and 
Culinary Arts Division, Osan College, Korea

P06-002 Morphology and Physicochemical Properties 
of Amorphous Granular Corn Starch 
Prepared by Ultra High Pressure Treatment
Mi-Ra Song*, Eun-Ho Shin, Chang-Nam Kim1, 
Sung-Won Choi2, Nam-Yoon Hur2, Byung-Yong Kim, 
Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung 
Hee University, Korea, 1Department of Baking 
Technology, Hyejeon College, Korea, 2Hotel and 
Culinary Arts Division, Osan College, Korea

P06-003 Waxy Corn Starch with Low Digestibility: 
Preparation Using Amylosucrase and 
Structural Characterization
Hyeon Jeong Yoo*, Suk Young Lee, Hye In Kim, Ha 
Ram Kim, Tae Wha Moon
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P06-004 Influence of Amylosucrase-treatment on the 
Retrogradation of Waxy Corn Starch
Bo Hyun Kim*, Sae Mi Nam, Bu Min Kim, Won Jun 
Yun, Su Jin Bae, Tae Wha Moon
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P06-005 Enzymetically Modified Starch as 
Encapsulation Efficiency Enhancer in W/O/W 
Double Emulsion
Young-Lim Kim1*, Saehun Mun1, Shin-Joung Rho1, 
Sun Chu1, Yong-Ro Kim1,2

1Department of Biosystems and Biomaterials Science 
and Engineering, Seoul National University, Korea, 
2Center for Food and Bioconvergence, Seoul National 
University, Korea

P06-006 Preparation and Characterization of 
Water-dispersible Complexes between High 
Amylose Starch and C18 Fatty Acids 
Tae-Rang Seo*, Seung-Taik Lim
Graduate School of Life Sciences and Biotechnology, 
Korea University, Korea

P06-007 Preparation of Crystalline Starch 
Nanoparticles Using Cold Acid Hydrolysis 

and Ultrasonication
Hee-Young Kim*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea 
University, Korea

P06-008 Characterization of Starch Based DDS/NDS 
after α-Amylase Treatment
Seung-Hyun Choi*, Jae-Wook Lee, Chang-Nam 
Kim1, Sung-Won Choi2, Nam-Yoon Hur2, Byung 
Yong Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung 
Hee University, Korea, 1Department of Hotel Baking 
Technology, Hyejeon University, Korea, 2Department of 
Food and Culinary Arts, Osan University, Korea

P06-009 Utilization of Tapioca Starch in Edible Film 
to Replace Pullulan
Yoon Gyoung Choi*, Seung-Taik Lim
Department of Food Bioscience and Technology, Korea 
University, Korea

P06-010 Molecular Structure and Physicochemical 
Properties of Rice Starches Differing Amylose 
Content
Su-Yeon Yoo*, Hyun-Jung Chung
Department of Food and Nutrition, Chonnam National 
University, Korea

P06-011 Comparison of Physicochemical Properties of 
Starch Citrate Prepared with Convection Oven 
and Twin-screw Extruder
Seung-Hyun Kim*, Hyun-Seok Kim
Department of Food Science and Biotechnology, 
Andong National University, Korea

P06-012 Preparation and Characterization of Starch 
Citrate with Similar Contents of Resistant 
Starch
Seung-Hyun Kim*, Hyun-Seok Kim
Department of Food Science and Biotechnology, 
Andong National University, Korea

P06-013 Improving Oxidative Stability of Phenolic 
Compounds Using Cycloamylose
Shin-Joung Rho*, Saehun Mun, Young-Lim Kim, 
Sun Chu, Yong-Ro Kim
Center for Food and Bioconvergence, Department of 
Biosystems and Biomaterials Science and Engineering, 
Seoul National University, Korea

P06-014 Modification of Rice Grain Starch for 
Lump-free Cooked Rice Using Thermostable 
Disproportionating Enzymes
Dang Hai Dang Nguyen*, Phuong Lan Tran, Kwan 
Hwa Park, Jin sil Lee, Sang Ho Yoo1, Yong Ro Kim2

Department of Foodservice Management and 
Nutrition, Sangmyung University, Korea, 1Department 
of Food Science, Sejong University, Korea, 2Department 
Biosystems and Biomaterials Science and Engineering, 
Seoul National University, Korea

P06-015 Physicochemical Properties of Resistant Rice 
and Barley Starches Produced through Scaling- 
up Neisseria Amylosucrase Reaction System
Sang-Ho Yoo*, Bum-Su Kim, Hyun-Seok Kim1

Department of Food Science and Technology and 
Carbohydrate Bioproduct Research Center, Sejong 
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University, Korea, 1Department of Food Science and 
Biotechnology, Andong National University, Korea

P06-016 Morphological Surface and Internal 
Structures of Porous Corn Starch Granules 
Produced by Amylolytic Hydrolysis
Yi-Seul Jung*, Chang-Hwan Jung, Dong-Wan Ko, 
Ji Young Song, Sang-Ho Yoo
Department of Food Science & Technology, and 
Carbohydrate Bioproduct Research Center, Sejong 
University, Korea

P06-017 Efficient Biocatalytic Synthesis of 
Cyclodextrins by Dual Enzyme Treatment
Dong-Wan Ko*, Gyeong-Rak Son, Hee-Kwon Kang, 
Sang-Ho Yoo
Department of Food Science & Technology, and 
Carbohydrate Bioproduct Research Center, Sejong 
University, Korea

P06-018 Quality Properties of Rice Starch Gels Added 
with Cross-linked Rice Resistant Starch
Mengying Yu*, Jimyoung Kim, Junhee No, 
Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

P06-019 Effects of Adding Biomaterials with High 
Dietary Fiber to Garadduck on Its Quality and 
Physical Properties
Junhee No*, Jimyoung Kim, Chen Zhang, 
Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

P06-020 Quality Characteristics of Steamed Rice 
Bread Using Different Flour Mix 
Proportioning and Fermentation Conditions
Jimyoung Kim*, Junhee No, Mengying Yu, 
Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

P06-021 Effects of Different Mixing Ratios of Waxy 
Rice and Extruded Rice Flours on the Quality 
Characteristics of Gluten-free Rice Walnut 
Cake
Jimyoung Kim*, Songmin Oh, Jihye Park, 
Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

P06-022 Physicochemical Properties of Waxy Rice 
Starch from Four Domestic Waxy Rice 
Varieties
Songmin Oh*, Hyunjin Kim, Chen Zhang, 
Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

P06-023 Cooking Quality and Physicochemical 
Properties of Organic Rice Varieties 
Cultivated in Jeonnam Area
Junhee No*, Hyunjin Kim, Jihye Park, Eunui Wi, 
Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

P06-024 Production of Cycloamylose from Sweet 
Potato Starch Using Isoamylase and 4-α
-Glucanotransferase
Sun Chu*, Shin-Joung Rho, Yong-Ro Kim
Department of Biosystems and Biomaterials Science 
and Engineering, and Center for Food and 
Bioconvergence, Seoul National University, Korea

P06-025 Syrup Development in Refrigerated Doughs 
during Storage in Relation to Molecular 
Structural Changes of Arabinoxylans and 
Starches 
Hye-Jin Kim*, Yang Kim, Suyong Lee, Sang-Ho Yoo
Department of Food Science & Technology and 
Carbohydrate Bioproduct Research Center, Sejong 
University, Korea

P06-026 Molecular Cloning and Characterization of 
Endo-1,3-β-glucanse (laminarinase) from 
Thermotoga sp.
Jang-bin Woo*, Soo-bok Lee
Yonsei University, Korea

P06-027 Structural Characterization of 
Anti-Metastatic Polysaccharide Isolated from 
Persimmon Leaves
Hye-Ryung Park*, Hee-Do Hong1, Kwang-Soon Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1Division of Convergence 
Technology, Korea Food Research Institute, Korea

P06-028 Effect of Acetylation on Physicochemical 
Properties of Mungbean and Acorn Flour
Hye Min Han*, Ha Yun Kim, Bo Ram Park, 
Seon Mi Yoo
Department of Agro-food Resources, National 
Academy of Agricultural Science, RDA, Korea

P06-029 Development and Characterization of Rice 
Porridge Containing High Amylose Rice 
Yi-Rang Kang*, Yu-Na Song, Jung-Ah Han
Department of Foodservice Management and 
Nutrition, Sangmyung University, Korea

P06-030 Development and Characterization of Brown 
Rice Porridge 
Ki-Kyung Park*, Jung-Ah Han
Department of Food-service Management and 
Nutrition, Sangmyung University, Korea

P06-031 Enzymatic Synthesis of Arabinose-containing 
Trehalose Analogue by C-terminal Truncated 
Thermus sp. Trehalose Synthase
Da Yeon Park*, Chang Bae Cho, Soo Bok Lee
Department of Food & Nutrition, Yonsei University, 
Korea

P06-032 Inhibiton of α-Glucosidase Activity by 
Cellobio-oligosaccharides
Myeonggeun Oh*, Sunyoung Park, Suin Park, 
Sangki Lee, Yoojin Seo, Youngseung Lee, Yoonhwa 
Jeong, Misook Kim
Department of Food Science and Nutrition, Dankook 
University, Korea

P06-033 Effects of Microfluidization and Sonication 
in Production of Waxy Rice Starch
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Hye-Ri Jeon*, Jae-Kwon Lee
Department of Food Science and Biotechnology, 
College of Natural Science Kyonggi University, Korea

P06-034 Characterization of Porous Maize Starch 
Prepared by Enzymatic Digestion and 
Ultrasound Treatment
Eun-Hee Choi*, Jae-Kwon Lee
Department of Food Science and Biotechnology, 
College of Natural Science, Kyonggi University, Korea

P07.  Nutrition

P07-001 Utilizing a Database Published by the Rural 
Development Administration
Sung-Hee Lim*, Jung-Bong Kim, Woo-Jeong Shin, 
Young-Sook Cho, Youngmin Choi, Se-Na Kim
Functional Food & Nutrition Division, Department of 
Agrofood Resources, National Academy of Agricultural 
Sciences (NAAS), Rural Development Administration 
(RDA), Korea

P07-002 Ecklonia cava Extract Ameliorates Lipid 
Metabolisms and Antioxidant Defense 
System in High Fat Diet- Induced Obese Mice
Hyeyoon Eo*, Myoungsook Lee1, You-Jin Jeon2,3, 
Yunsook Lim
Department of Food and Nutrition, Kyung Hee 
University, Korea, 1Department of Food and Nutrition 
and Research Institute of Obesity Sciences, Sungshin 
Women’s University, Korea, 2School of Marine 
Biomedical Science, Jeju National University, Korea, 
3Aqua Green Tech Co., Korea

P07-003 Effects of Vitamin E Supplements on Renal 
Inflammation in Alloxan Induced Diabetic 
Mice
Hanna Shin*, Yunsook Lim
Department of Food and Nutrition, Kyung Hee 
University, Korea

P07-004 Evaluation of Dietary Thermogenesis 
Efficiency
Eun Mi Kim*, Hye Jin Kim, Sang Hee Seo, 
Chang Geun Gwak, Sang Pil Hong
Korea Food Research Institute, Korea

P07-005 A Study on the Energy Bioavailbility to 
Estimate the Quality of Korean Food 
Containing a Lot of Fiber
Eun Mi Kim*, Hye Jin Kim, Sang Hee Seo, 
Chang Geun Gwak, Sang Pil Hong
Korea Food Research Institute, Korea

P07-006 Synthesis of Silver Nanoparticles Using 
Culture Supernatants of Klebsiella 
pneumoniae
Samuel Jung*, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P07-007 Alcohol Intake and Colorectal Adenoma in 
Korean Adults
Young Mee Park*, Young Ha Kim, Chang Ho Cho1, 
Sung Hi Kim2, Jung Eun Lee
Department of Food and Nutrition, Sookmyung 

Women’s University, Korea, 1Department of Pathology, 
Daegu Catholic University Medical Center, Korea, 
2Department of Family Medicine, Daegu Catholic 
University Medical Center, Korea

P07-008 Survey of Food Composition Database 
Services among Nation
Se-Na Kim*, Woo-Jeong Shin, Sung-Hee Lim, 
Jung-Bong Kim, Youngmin Choi, Young-Sook Cho
Functional Food & Nutrition Division, Department of 
Agrofood Resources, National Academy of Agricultural 
Sciences (NAAS), Rural Development Administration 
(RDA), Korea

P07-009 Method for Producing Bibimbap Using Food 
Materials Having Excellent Antioxidant 
Activity
Bo-Young Lee1,2*, Ji-Young Yoon1, Young-Eun Lee2, 
Jong-Wook Kim1

1JeonJu Biomaterials institute,Korea, 2Wonkwang 
University, Korea

P07-010 Kimchi Enhances the Hepatic ABCA1 
Expression and Ameliorates Hepatic Lipid 
Accumulation in ApoE KO Mice Fed a 
Western Type Diet
Jieun Lee*, Bo Ram You, Miran Kang, Sung-Hee 
Park, Tae-Woon Kim, JongHee Lee, Hak-Jong Choi, 
HaeWoong Park, Hyun Ju Kim
World Institute of Kimchi, Korea

P07-011 Iron Chelator Activation of egr-1 and c-fos 
Transcription Is Mediated via the ERK 1/2 
Signaling Pathway
Yunhye Kim*, Na Rae Yoon, Seung-Min Lee
Department of Food and Nutrition, College of Human 
Ecology, Yonsei University, Korea

P07-012 Immunoregulatory Effects of Soy and 
Fermented Soy Diets on Serum Proteins in 
SD Rats Fed on a High Cholesterol Diet
Se Hyun Hu*, Seung-Min Lee
Department of Food and Nutrition, Yonsei University, 
Korea

P07-013 The Effect of Dietary Pattern on Metabolic 
Syndrome in Middle to Late Middle Ages
Jeeahe Ahn*, Eunmi Kim
Korea Food Research Institute, Korea

P08.  Food Preservation & Packaging

P08-001 Preparation and Characterization of 
Antimicrobial Silver-montmorillonite 
Nanoparticles
Hyun-Hee Lee*, Hojoon Lee, Seok-In Hong
Korea Food Research Institute, Korea

P08-002 Physicochemical Properties of Dried Plum 
Slices
Nam Ho Kim*, Min Sung Kim, Kyung Bin Song
Department of Food Science and Technology, 
Chungnam National University, Korea

P08-003 Isolation of Iron-binding Peptides from 
Chicken Feather Protein Hydrolysates
Nam Ho Kim*, Dong Won Choi, Kyung Bin Song
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Department of Food Science and Technology, 
Chungnam National University, Korea

P08-004 Preparation of a Barley Protein Composite 
Film and Its Application in Food Packaging 
Ji Hyun Lee*, Yoon Ji Shin, Hye Yeon Song, 
Wan Shin Jo, Kyung Bin Song
Department of Food Science and Technology, 
Chungnam National University, Korea

P08-005 Quality Change of Apples Coated with 
Carnauba-Shellac Wax during Storage
Ji Hyun Lee*, Wan Shin Jo, Sea Cheol Min1, 
Kyung Bin Song
Department of Food Science and Technology, 
Chungnam National University, Korea, 1Department of 
Food Science and Technology, Seoul Women’s 
University, Korea

P08-006 Development of Postharvest Technology of 
Robus coreanus Using a Combined 
Non-thermal Treatment
Seung Hun Jung*, Seung Jong Park, Ho Hyun Chun, 
Jong Tae Park, Kyung Bin Song
Department of Food Science and Technology, 
Chungnam National University, Korea

P08-007 Effects of the Combined Treatment of 
Aqueous Chlorine Dioxide and Organic Acid 
on the Microbial Growth and Quality of 
Mulberry
Seung Jong Park*, Seung Hun Jung, Ho Hyun Chun, 
Jong Tae Park, Kyung Bin Song
Department of Food Science and Technology, 
Chungnam National University, Korea

P08-008 Preparation of Sunflower Seed Meal Protein 
Composite Films
Nak Bum Song*, Hye Yeon Song, Wan Shin Jo, 
Kyung Bin Song
Department of Food Science & Technology, Chungnam 
National University, Korea

P08-009 Antimicrobial and Antioxidant Activities of 
Urushiol Powders Derived from Natural 
Lacquer Saps
Suyeon Jeong*, Dowan Kim, Jongchul Seo
Department of Packaging, Yonsei University, Korea

P08-010 Development of Sustainable and 
Biodegradable Nanocomposites Using Potato 
Starch and Nanoclay
Yu Mi Cho*, Su Bi Lee, Jun Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

P08-011 Quality Characteristics of Soybean Sprouts 
Packaged with Different Packaging Materials 
during Storage
Tae-young Hwang*
Jungwon University, Korea

P08-012 Evaluation of Korean Sweet Persimmon 
Quality during Preservation in the 
Refrigerator Using Defrost Point of Time 
Detector (DTD) System
Jun Tae Kim*, Gwang Hwan Ahn1

Department of Food Science & Technology, Keimyung 

University, Korea, 1Sweet persimmon Research 
Institute, Gyeonsangnam-do Agricultural Research & 
Extension Services, Korea

P08-013 Development of Anti-insect Sachet Using PVA 
(Polyvinyl alcohol) Polymer Strip against 
Plodia interpunctella
Heon-Joo Jo*, Sea C. Min1, Ki Moon Park, 
Jaejoon Han2

Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea, 1Department of Food 
Science and Technology, Seoul Women's University, 
Korea, 2Department of Food Bioscience and 
Technology, Korea University, Korea

P08-014 Antioxidative Properties and Anti-obesity 
Effects in 3T3-L1 Preadipocyte 
Differentiation of Coriander
Mi-Ja Kim*, BoRa Yi1, Su-Mi Oh1, Dong Sool Yu2, 
Sun Haye Ha2, Soon Ah Kang2

The Institute of Life Science, Sungkyunkwan 
University, Korea, 1Department of Food Science and 
Biotechnology, Sungkyunkwan University, Korea, 
2Department of Conversing Technology, Graduate 
School of Venture, Hoseo University, Korea

P08-015 A study on the Adequacy of Shelf Life of 
UHT Milk Marketed in Korea
Ji Young Kim*, Hye Jung Yeom, Yeon Kyoung Sung, 
Young Joo Lee, Hye Ok Lee, Jong Hoon Kim, Byeong 
Sam Kim
Korea Food Research Institute, Korea

P08-016 Selection of Quality Indicators to Predict the 
Shelf-life Freshness of Egg during 
Distribution 
Hye Ok Lee*, Young Joo Lee, Ji Young Kim, Hye Jung 
Yeom, Yeon Kyoung Sung, Ki Hyun Kwon, Byeong Sam 
Kim
Korea Food Research Institute, Korea

P08-017 Selection of Quality Indicators for 
Monitoring of Freshness of Kimchi during 
Distribution
Young-Joo Lee*, Hye-Ok Lee, Ji-Young Kim, 
Hye-Jung Yeom, Yeon-Kyoung Sung, Hwan-Soo Cha, 
Byeong-Sam Kim
Korea Food Research Institute, Korea

P08-018 Extension of Shelf-life of Kimchi Cabbage by 
Packaging Films during Storage
Min-Ha Cha*, Jungeun Cho, Hye-Young Seo, Mi-Ai 
Lee, Young Bae Chung, Ji-Hee Yang
World Institute of Kimchi, Korea

P08-019 Shelf-life Extension of Salted Kimchi 
Cabbage under High Concentration of Brine
Hye-Yeon Song*, Jungeun Cho, Hye-Young Seo, 
Young Bae Chung
World Institute of Kimchi, Korea

P08-020 The Prediction of Shelf-life on Pasteurized 
Mayonnaise Dressing
Wu-Seon Kim*, Yong-Soo Kim, Tae-Eun Chang1, 
Myung-Sub Chung2

Korea Health Industry Development Institute, Korea, 
1Safety R&D Center, SGS Korea Co., Korea, 2Chung-Ang 
University, Korea
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P08-021 In Vitro and In Vivo Immunostimulatory 
Effects of Hot Water Extracts from the Leaves 
of Artemisia princeps Pampanini cv. Sajabal
Ji-Yun Jung1,2*, Suel-Gie Lee1,2, Tae-Hee Kim, 
Seung-Jun Lee1,2, Hong-Kun Rim1, Ji-Sun Shin1,3,4, 
Jin-Sun Heo5, Jong-Bok Kim5, Myung-Suk Lee6, 
Kyung-Tae Lee1,2

Department of R&D, Chunho Food Co., Ltd., Korea, 
1Department of Pharmaceutical Biochemistry, College 
of Pharmacy, Kyung Hee University, Korea, 
2Department of Life and Nanopharmaceutical Science, 
Kyung Hee University, Korea, 3Reactive Oxygen Species 
Medical Research Center, School of Medicine, Kyung 
Hee University, Korea, 4Department of Physiology, 
School of Medicine, Kyung Hee University, Korea, 
5Pharm-Steril Institute, IK Science Co., Ltd., Korea, 
6Department of Microbiology, College of Science, 
Pukyong National University, Korea

P08-022 Scutellaria baicalensis Extracts as Natural 
Inhibitors of Food Browning
Miji Park*, Min-Sun Chang, Moon-Cheol Jeong1, 
Gun-Hee Kim
Plant Resources Research Institute, Duksung Women's 
University, Korea, 1Korea Food Research Institute, 
Korea

P08-023 Cold Plasma Treatment Effect on the Physical 
Properties of Edible Methyl Cellulose Films
Ju Hee Song*, Eun Ah Yang, Yoon Ah Oh, Sea C. Min
Department of Food Science and Technology, Seoul 
Women’s University, Korea

P08-024 Improving Physical Properties of Apple Peel 
Based Film in Combination with 
Carboxymethylcellulose Nanocomposites
So-Hyang Shin*, Sang-Jo Kwon1, Soo-Hyun Lee1, 
Ki Moon Park, Jaejoon Han1

Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea, 1Department of Food 
Bioscience and Technology, Korea University, Korea

P08-025 A Study on the Types and Growth Pattern of 
Microorganism in Cherry Tomato and Head 
Lettuce by Storage Period and Temperature
Seung Yuan Lee*, Haoyang Yu, Dongsoo Choi1, 
Sun Jin Hur
Department of Bio-resources and Food Science, 
Konkuk University, Korea, 1National Academy of 
Agricultural Science, Rural Development 
Administration, Korea

P08-026 Effect of Nanofiller on Biodegradable Poly 
Lactic Acid Film
Jeong Ae Kim*, Hyun Soo Lee1, Chang Myeong 
Jeong1, Hyun Jin Park
School of Life Sciences and Biotechnology, Korea 
University, Korea, 1Research Development 
Department, Lotte Aluminum, Korea

P08-027 Insect-repelling Food Packaging Films 
Produced by a Pilot-plant Scale-film 
Production System 
Ah Young Song*, Jaejoon Han1, Ja Hyun Na2, 
Sea C. Min
Department of Food Science and Technology, Seoul 

Women's University, Korea, 1Department of Food 
Science and Technology, Korea University, Korea, 
2Division of Environmental Science and Ecological 
Engineering, Korea University, Korea

P08-028 Quality Changes of Baechu Kimchi during 
Simulated Export to United State
Sang-il Lee*, Seon-hwa Cheon, SeungRan Yoo, 
Eung-soo Han, Hye-Young Seo
World Institute of Kimchi, Korea

P08-029 Prevention of Agaricus bisporus Postharvest 
Browning with Natural Browning Inhibitors
Hye Jin Park*, Min-Sun Chang, Chang-Sung Jhune1, 
Gun-Hee Kim
Department of Food & Nutrition, Duksung Women’s 
University, Korea, 1Mushroom Research Division, 
National Institute of Horticultural & Herbal Science, 
RDA, Korea

P08-030 Fresh-cut Processing Adaptability of 
Tomatoes by Variety and Maturity 
Ju-Hyun Park*, Jeong-Hee Choi, Seok-In Hong, 
Moon-Cheol Jeong, Dongman Kim
Korea Food Research Institute, Korea

P08-031 Effects of Storage Temperatures and Periods 
on the Physicochemical Properties of Kimchi
Eun-Ji Lee*, Chan-Eun Park, Yoon-Sook Kim, 
Bum-Keun Kim
Korea Food Research Institute, Korea

P08-032 Change in Quality Characteristics of Egg 
during Storage at Different Temperatures
Chan-Eun Park*, Eun-Ji Lee, Yoon-Sook Kim, 
Bum-Keun Kim
Korea Food Research Institute, Korea

P08-033 Effect of Storage Temperature on the Quality 
Characteristics of Salted Chinese Cabbage
Eun Jeong Cho*, Kyung A Lee, Kyung Hyung Ku
Korea Food Research Institute, Korea

P08-034 Children’s Knowledge and Perception of Food 
Utensils, Containers and Packaging
Ae Son Om*, Heon Ok Lee1, Hye Im Woo, Ji Hee 
Choi, Min Chul Lee, A Young Cho, Shi Ying Lee
Lab. of Food Safety, Department of Food & Nutrition, 
College of Human Ecology, Hanyang University, Korea, 
1National Council of the Green Consumers Network in 
Korea, Korea

P08-035 Food Utensils, Containers and Packaging 
Knowledge among Adolescents: A 
Questionnaire-based Survey
Ae Son Om*, Heon Ok Lee1, Hye Im Woo, Ji Hee 
Choi, Ye Ji Jeong, Yoon Jin Park
Lab. of Food Safety, Department of Food & Nutrition, 
College of Human Ecology, Hanyang University, Korea, 
1National Council of the Green Consumers Network in 
Korea, Korea

P08-036 Mechanical and Water Barrier Properties of Agar 
and Natural Spice Powders Composite Films
Jun Ho Lee*, Jong-Whan Rhim1

Daegu University, Korea, 1Mokpo National University, 
Korea
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P08-037 Development of a New Esterase-based 
Time-temperature Integrator (TTI) System
ByungHyun Son*, SeongHwan Lim, HyeJin Jo, 
KwangWon Hong
Department of Food Science and Technology, Dongguk 
University, Korea

P08-038 Development the Evaluation Scenario on 
Migration Materials from Food Packaging
Hyeong-Eun Kim*, Ji-Na Lee, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk 
National University, Korea

P08-039 Preparation of Polycaprolactone 
Nano/Microcapsules Containing Peppermint 
Oil by Emulsion Diffusion Method
Si-hoon Jang*, Su-il Park
Department of Packaging, Yonsei University, Korea

P08-040 Preparation of Wheat Bran Based Composites 
and Their Properties
Sun-jong Kim*, Su-il Park
Department of Packaging, Yonsei University, Korea

P08-041 A Study on Dehydration Process for 
Agricultural Products with Non-heating 
Pressurized Dehydration Systems
Ki Hyun Kwon*, Hwan Soo Cha, Jong Hoon Kim, 
So Hee Kim
Korea Food Research Institute, Korea

P08-042 Quality Change during the Storage of 
Ginseng and Green-pepper Applied with 
Phase Change Material and Thermoelectric 
Cooling Device
Ki Hyun Kwon*, Jong Hoon Kim, Byeong Sam Kim, 
Ji Yeong Kim
Korea Food Research Institute, Korea

P08-043 Quality Analysis of Fresh-cut Baby Leaves 
from Processing to Distribution
Jeong Hee Choi*, Moon Cheol Jeong, Dongman Kim, 
Jeong Mi Bae
Korea Food Research Institute, Korea

P08-044 Study on Microorganism, Physicochemical 
Characteristics and Functional Components 
of Postharvest Mulberry
Ji Young Lee*, Jeon Ho Cho, Ha Yoon Kim, Bo Ram 
Park, Hye Min Han, Seon Mi Yoo
Department of Agrofood Resources, National Academy 
of Agricultural Science, RDA, Korea

P08-045 Quality Characteristics of Blueberry Storaged 
in LED Cooling System
Min Yong Kim*, Jong Deog Kim1

Department of Refrigeration Engineering, Chonnam 
National University, Korea, 1Department of 
Biotechnology, Chonnam National University, Korea

P08-046 Whey Protein Isolate-based Carbon Dioxide 
Indicator for Packaged Foods
Kyoho Lee*, Seok jin Seo, Sanghoon Ko
Department of Food Science and Technology, 
Sejong University, Korea

P08-047 Effect of Freezing and Thawing Process on 
Physicochemical Characteristics of Beef, 

Carrot and Pepper
Yeon-Ji Jo*, Ye-Chul Choi, Min-Young Jang, 
Kyung-Hun Jung, Han-Seul Cho, Seon-Mi Yoo1, 
Sun-Hee Kim2, Sang-Gi Min
Department of Bioindustrial Technologies, Konkuk 
University, Korea, 1Korean Food & Culture Division, 
Rural Development Administration, Korea, 
2Chunilfood Research Institute, Korea

P09. Product Development

P09-001 The Study of Baking Properties from Domestic 
Wheat Flour and Imported Wheat Flour
Youngsu Youn1,2*, Sanghun Han2, Mankyu Choi2, 
Taekjong Lee2, Yejin Park2, Sangho Lee2, Jeongsu 
Jeon2

1Research Institute of Food and Biotechnology, SPC, 
Korea, 2Research Center, Mildawon Corporation, Korea

P09-002 Influence of Sucralose Addition on the 
Physicochemical Properties of Sunsik, Korean 
Heated Cereal Powder
Jeonghee Surh*, Saehun Mun1, Eunmi Koh2

Department of Food and Nutrition, College of Health 
Science, Kangwon National University, Korea, 1Center 
for Agricultural Biomaterials, Seoul National 
University, Korea, 2Department of Food and Nutrition, 
College of Natural Sciences, Seoul Women’s University, 
Korea

P09-003 Effect of Whole-Grain Wheat Flour on the 
Quality Attributes of Frozen Dough Bread
Woosung Bae*, Soojung Heo, Sang-Ho Yoo, 
Suyong Lee
Department of Food Science & Technology and 
Carbohydrate Bioproduct Research Center, Sejong 
University, Korea

P09-004 Utilization of Brown Rice Flour as a 
Gluten-Free Ingredient in Extruded Noodles
Jeong-Ju Baek*, Suyong Lee
Department of Food Science & Technology and 
Carbohydrate Bioproduct Research Center, Sejong 
University, Korea

P09-005 Taste Characteristics of Fermented Mulberry 
Leaves
Kuk-hwan Han*, Sang-min Park, Ha-yull Chung
Department of Food Science and Biotechnology, 
Hankyong National University, Korea

P09-006 Quality Characteristics of the Fermented 
Angelica Extract
Minyoung Heo*, Do Hyeon Jeong1, Ha-yull Chung
Department of Food Science and Biotechnology, 
Hankyong National University, Korea, 1Raphas Co., 
Ltd., Korea

P09-007 Evaluation of Ant-repellent and 
Antimicrobial Activity of Supercritical Fluid 
Extraction Oils from Various Plants
Soon-Ho Jang1*, Ji-Yeon Lim1, Jong-Soon Lim1, 
Eun-Ji Lee1, Cheong-Su Eun1, Sung-Jin Park1, 
Sam-Pin Lee1,2

1Department of Food Science and Technology, 
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Keimyung University, Korea, 2The Center for 
Traditional Microorganism Resource (TMR), Keimyung 
University, Korea

P09-008 A Method for Maintaining Deodeok-Doenjang 
Quality and Globalization of Korean Cuisine
Aye Ree Youn*, Duck Joo Choi, Yun-Jung Lee1, 
Youn-Kyeong Kim1, Mun-Ho Kim, So-Rye Choi, 
Hwan-Soo Cha2

Department of Korean Master Work and Culinary Arts, 
JEI University, Korea, 1Department of Hotel Food 
Service and Culinary Arts, JEI University, Korea, 2Korea 
Food Research Institute, Korea

P09-009 Characteristics of the Dough Using Brown 
Rice and Shiitake Mushroom
Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, 
Yong-Ok Kim, Sun-Kyung Lee, Jeong-Hwa Kang, 
Kyung-Ju Jung, Kyong-Ju Choi, Min-Soo Park
Jeollanamdo Agicultural Research and Extension 
Services, Korea

P09-010 Study of Cooking Scientific Characteristics of 
the Berries from Old Korean Cookbooks
Ji-won Yang*, Young-eon Kim, Daeseok Han, 
Chang-ho Lee
Functional Materials Research Group, Division 
Metabolism and Functionality Research, Korea Food 
Research Institute, Korea

P09-011 Quality Evaluation of Crushed and Whole 
Coffee Beans by the Analysis of Volatile 
Compounds and Antioxidant Activity
Ji-yeon Kim*, In-kuk Kim1, Kwang-Geun Lee
Department of Food Science and Biotechnology, 
Dongguk University, Korea, 1Green Bean Estech 
Corporation, Korea

P09-012 Electrospun Poly Vinyl Alcohol Nonwoven 
Dressing Adding Nanofiller
Il Woo Lee*, Xiguang Chen1, Hyun Jin Park
Graduate School Biotechnology, Korea University, 
Korea, 1College of Marine Life Science, Ocean 
University of China, China

P09-013 Quality Characteristics of Garaetteok Added 
with Different Pretreated Taro Flours
Hee-Jung Kim*, Seon-Mi Yoo, Jin-Sook Kim, 
Sung-Jin Park1

Department of Agrofood Resources, National Academy 
of Agricultural Science, Rural Development 
Administration, Korea, 1Department of Tourism Food 
Service Cuisine, Hallym Polytechnic University, Korea

P09-014 The Study on Foods of Chewing and 
Swallowing Ease for Elderly People Applied 
by Molecular Gastronomy
Soojeong Kim*, Nami Joo
Department of Food and Nutrition, Sookmyung 
Women's University, Korea

P09-015 Physicochemical Properties and Antioxidant 
Activity Study of Gamju with Commercial 
Freezed Berries
Young-eon Kim*, Ji-won Yang, Dong-man Kim, 
Nam-in Baek1, Eock-kee Hong2

Functional Materials Research Group, Division 

Metabolism and Functionality Research, Korea Food 
Research Institute, Korea, 1Department of Oriental 
Medicinal Materials and Processing, Kyung Hee 
University, Korea, 2Department of Bioengineering and 
Technology, Kangwon National University, Korea

P09-016 Comparison of Proximate Composition and 
Antioxidant Activity Study of Gamju with 
Pigmented Rice
Young-eon Kim*, Ji-won Yang, Young-ho Kim, 
Nam-hyouck Lee
Functional Materials Research Group, Division 
Metabolism and Functionality Research, Korea Food 
Research Institute, Korea

P09-017 Development of Geotjeori Sauce for Making a 
Fresh Kimch Easily
Seongho Jang*, Jinju Lee, Dongyun Lee
Ourhome Co., Ltd., Korea

P09-018 Needs Assessment on Medicinal Foods of 
Senior with Physical Healthy Lifestyle
MinJu Cho*, HyeJa Chang
Department of Food Science and Nutrition, Dankook 
University, Korea

P09-019 Studies on Development of Whey Beverage 
Fermented with Probiotics
Hye-Jung Moon*, Jong-Hyuk Park, Jeon-Hui Oh, 
Joo-Hee Lee, Chang-Ki Huh, Yu-Jin Choi, Hyun-Hee 
Oh, Hee-Sun Yang, Hee-Young Choi, Kyoung-Hee 
Kim, Seung-Gu Lee, Ha-Nuel Choi, Joon-Seong 
Moon, Hoo-Kil Jung
Imsil Research Institute of Cheese Science, Korea

P09-020 Optimization of Recipe for Medicinal Cooked 
Boild Duck's Meat and Dioscorea Batatas 
Using Response Surface Methodology
BoSuk Park*, HyeJa Chang, HyeYoon Jeong
Department of Food Science and Nutrition, Dankook 
University, Korea

P10.  Food Hygiene & Safety

P10-001 Duplex PCR for Detection of Hepatitis A 
Virus in Food Samples
Shin-Young Lee*, Miju Kim, Hae-Yeong Kim
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P10-002 Detection of Rotavirus Using One Step 
Reverse Transcription-PCR in Food Samples
Miju Kim*, Shin-Young Lee, Hae-Yeong Kim
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P10-003 Isolation and Identification of Lactic Acid 
Bacteria from Meat and Meat Products
Seon-Kyeong Han*, Hye-Lim Kwak, Eiseul Kim, 
Mi-Hwa Oh1, Hae-Yeong Kim
Kyung Hee University, Korea, 1National Institute of 
Animal Science, Korea

P10-004 Characterization of Two Bacillus cereus 
Bacteriophage Endolysins, LysPBC1 and 
LysB4
Minsuk Kong*, Hongjun Na, Sangryeol Ryu
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Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P10-005 Inactivation of Salmonella Typhimurium on 
Perilla Leaves in Water Using Dielectric 
Barrier Discharge Plasma 
Joo-Sung Kim*, Eun-Jung Lee, Yun-Ji Kim, 
Moon-Cheol Jeong
Korea Food Research Institute, Korea

P10-006 Rapid and Sensitive Detection of Salmonella 
Typhimurium Using Engineered Biolumi-
nescent Reporter Phage SPC32H::luxCDABE
Seongmi Kim*, Minsik Kim, Sangryeol Ryu
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P10-007 A Study on Assessment of Estimated Dietary 
Exposures of Sucralose for Korean Population
Hee-Jae Suh*, Jin Hee Choi1, In Young Choi, 
Kyung Mi Cho, Si Jin Seong
Sunmoon University, Korea, 1Kongju University, Korea

P10-008 Phenotypic and Genotypic Characteristics of 
Nonlysogenic and P22-lysogenic Salmonella 
Typhimurium Treated with Citrus Oils
Kanghee Ryu*, Songrae Kim, Debabrata Biswas1, 
Juhee Ahn
Department of Medical Biomaterials Engineering, 
Kangwon National University, Korea, 1Department of 
Animal and Avian Sciences, University of Maryland, 
USA

P10-009 Effect of Bacteriophage on the Biofilm 
Formation by Salmonella Typhimurium
Songrae Kim*, Kanghee Ryu, Debabrata Biswas1, 
Juhee Ahn
Department of Medical Biomaterials Engineering, 
Kangwon National University, Korea, 1Department of 
Animal and Avian Sciences, University of Maryland, USA

P10-010 Evaluation of Potential Risk of Multiple 
Antibiotic-resistant Salmonella Typhimurium 
under Simulated Gastrointestinal Conditions
Lae-Seung Jung*, Xinlong He1, Juhee Ahn
Department of Medical Biomaterials Engineering, 
Kangwon National University, Korea, 1Institute of Burn 
Research, The Third People’s Hospital, China

P10-011 In Vitro Assessment of the Conjugal Transfer 
of Antibiotic Resistance Genes in Salmonella 
Typhimurium Exposed to Bile Salts
Jihoon Woo*, Xinlong He1, Juhee Ahn
Department of Medical Biomaterials Engineering, 
Kangwon National University, Korea, 1Institute of Burn 
Research, The Third People’s Hospital, China

P10-012 Factors Affecting Biofilms Formation and Its 
Reduction Using Disinfectants on Foods and 
Food Contact Surfaces
Md. Iqbal Kabir Jahid*, Sang-Do Ha
School of Food Science and Technology, Chung-Ang 
University, Korea

P10-013 Survivability of Norovirus Surrogate on 
Various Food-contact Surfaces
An-Na Kim*, San-Cheong Bae, NooRi Han, 
Sang-Do Ha
Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-014 Migration of Endosulfan Isomers from Soil to 
Agricultural Products 
Ok-Kyung Choi*, Ki-Cheol Kim, Sun-Mok Kwon, 
Kyong-Shin Ryu, Su-Jung Yun, Yun-Sik Cho, 
Heung-Gyu Kang, Cheol-Yeong Kim, Jin-Ho Jang, 
Jung-Beom Kim, Jong-Bok Lee
Gyeonggi-do Research Institute of Health & 
Environment, Korea

P10-015 Toxicological Studies of the Marine 
Polyphenol Phlorotannins
Hyejin Yang*, Minseok Yoon, Jiyoung Kim, 
Suengmok Cho
Division of Metabolism and Functionality Research, 
Korea Food Research Institute, Korea

P10-016 Development of Selective Enrichment Broth 
for Simultaneous Growth of Salmonella spp., 
Escherichia coli O157:H7, and Cronobactor 
sakazakii
Se-Ri Kim*, Song-Yi Choi, Min-Kyoung Seo, Won-Il 
Kim, Se-Hee Jeong, Jung-Ju Lee, A-Ra Jo, 
Hwang-Yong Kim, Jae-Gee Ryu
Microbial Safety Team, Department of Crop-Life Safety, 
NAAS, RDA, Korea

P10-017 An Assessment on Vulnerability of Food 
Safety Field in the Future According to 
Climate Change 
Song Lee Choi*, In Sook Park, Yong Soo Kim
Korea Health Industry Development Institute, Korea

P10-018 Predictive Modeling on the Growth of 
Stapylococcus aureus Inoculated on Potato 
Salad, Stir-fried Boiled Fish Paste, Seasoned 
Baby Aster, and Stir-fried Anchovies Stored 
at Various Temperatures
Jae-Hyun Yoon*, Sun-Young Lee
Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-019 Biofilm Formation of Staphylococcus aureus 
under Various Environmental Conditions
Bo-Ram Kim*, Sun-Young Lee
Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-020 Antibacterial Effect of Various Essential Oils 
against Pathogens and Fresh Produce 
Spoilage Bacteria
Jeong-Eun Hyun*, Sun-Young Jung, Young-Min Bae, 
Kyu-Seok Jung1, Sunggi Heu1, Sun-Young Lee
Department of Food Science and Technology, 
Chung-Ang University, Korea, 1Microbial Safety 
Division, Department of Agro-food Safety, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea

P10-021 Biofilm Formation and Cell Surface 
Characteristics of Staphylococcus spp. under 
Various Environmental Conditions
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Jung-Su Lee*, Bo-Ram Kim, Sun-Young Lee
Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-022 Comparison of Spoilage Bacteria on Conven-
tional and Organic Fresh Products in Korea
Soon-Young Jung*, Jeong-Eun Hyun, Young-Min 
Bae, Kyu-Seok Jung1, Sunggi Heu1, Sun-Young Lee
Department of Food Science and Technology, 
Chung-Ang University, Korea, 1Microbial Safety 
Division, Department of Agro-food Safety, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea

P10-023 Modification of Developed Selective Medium 
for the Isolation of Campylobacter spp. in Food
Jin-Hee Yoo*, Sun-Young Lee
Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-024 Development of An Immuno-selective 
Filtration Method for the Rapid Detection of 
Listeria monocytogenes Using Magnetic 
Nanoparticle-Antibody Composites
Chae-Won Lee1*, Su-Hee Park1, Jeong-Eon Song3, 
Jeong-Sook Kim2, Won-Bo Shim3, Duck-Hwa 
Chung1,2

1Division of Applied Life Science, Graduate School, 
Gyeongsang National University, Korea, 2Institute of 
Agriculture and Life Science, Gyeongsang National 
University, Korea, 3School of Physics and Chemistry, 
Gwangju Institute of Science and Technology, Korea

P10-025 Reduction Methods of Microbiological 
Hazards in Makgeolli and Microbrew
Ji Hye Ahn*, Young Wook Jeon, Jun Hwa Lee, Sun 
Ae Kim1, Min Suk Rhee1, Jeong Hwa Jo2, Soon Ho 
Lee2, In Gyun Hwang2, Moon Bo Shim
Hitejinro R&D Center, Korea, 1Division of Food 
Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 2Food 
Microbiology Division, National Institute of Food and 
Drug Safety Evaluation, Korea

P10-026 Divergent Distribution of the Sensor Kinase 
CosS in Non-Thermotolerant Campylobacter 
Species and its Functional Incompatibility 
with the Response Regulator CosR of 
Campylobacter jejuni
Sunyoung Hwang*, Byeonghwa Jeon1, Sangryeol Ryu
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology, and Center 
for Food and Bioconvergence, Seoul National 
University, Korea, 1Department of Public Health 
Sciences, University of Alberta, Canada

P10-027 Study on Toxin Gene and Antibiotic 
Resistance of Staphylococcus aureus Isolated 
from Cultivation Environments for 
Agricultural Products
Su-Hee Park1*, Chae-Won Lee1, Yeong-Dong Choi1, 
Myeong-Jin Jeong2, Jeong-Sook Kim2, Won-Bo Shim3, 
Duck-Hwa Chung1,2

1Division of Applied Life Science, Graduate School, 
Gyeongsang National University, Korea, 2Institute of 
Agriculture and Life Science, Gyeongsang National 

University, Korea, 3School of Physics and Chemistry, 
Gwangju Institute of Science and Technology, Korea

P10-028 Analysis of Microbiological Hazard of Napa 
Cabbage to Establish the Good Agricultural 
Practices (GAP) Model
Yeong-Dong Choi1*, Chae-Won Lee1, Su-Hee Park1, 
Jeong-Sook Kim2, Myeong-jin Jeong2, Won-Bo Shim3, 
Duck-Hwa Chung1,2

1Division of Applied Life Science, Graduate School, 
Gyeongsang National University, Korea, 2Institute of 
Agriculture and Life Science, Gyeongsang National 
University, Korea, 3Gwangju Institute of Science and 
Technology, Korea

P10-029 Characterization of Hydrolysates of 
Buckwheat Flour and Buckwheat Dough with 
Papain after Treatment with High Pressure
Sooyeon In*, Chaeyoon Lee, Dongeun Sung, Sujin 
Lee, Sangsuk Oh
Department of Food Science and Technology, College of 
Engineering, Ewha Womans University, Korea

P10-030 Effects of Sterilization and Quality Properties 
of Vegetable Extract Pouch Pack Using 
Infrared Radiation
Subin Choe*, Sungtae Kang
Department of Food Science and Technology, Seoul 
National University of Science and Technology, Korea

P10-031 Antimicrobial Activity of Orixa japonica Leaf 
Extract
Subin Choe*, Sungtae Kang
Department of Food Science and Technology, Seoul 
National University of Science and Technology, Korea

P10-032 Analysis of Hydrolyzed Buckwheat Allergens 
Treated with Pulsed Ultraviolet Light (PUV)
Seon-Yeong Jeon*, Chae-Yoon Lee, Dong-Eun Sung, 
Sang-Suk Oh
Department of Food Science and Technology, College of 
Engineering, Ewha Womans University, Korea

P10-033 Occurence of Extended-Spectrum β-Lactamase 
Producing Escherichia coli Obtained from 
Retail Chicken Meat in South Korea
Su-Jin Jo*, Seul-Kee Park, Gun-Jo Woo
Laboratory of Food Safety and Evaluation, Department 
of Food Bioscience and Technology, Korea University, 
Korea

P10-034 Antimicrobial Resistance of Food-borne 
Bacteria from Retail Meat in Korea
Yonghoon Kim*, Insun Joo, Eunjeong Heo, Yunjeong 
Kim, Mihyun Oh, Soonhan Kim, Kunsang Park
Food Microbiology Division, Food Safety Evaluation 
Department, National Institute of Food and Drug Safety 
Evaluation, Ministry of Food & Drug Safety, Korea

P10-035 High Isolation Rate of CTX-M-15 
Extended-spectrum β-Lactamase Producing 
Salmonella Recovered from Chickens in 
Conventional Korean Markets
Sara Kim*, Seul-Kee Park, Gun-Jo Woo
Laboratory of Food Safety and Evaluation, Department 
of Food Bioscience and Technology, Korea University, 
Korea
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P10-036 Characterization of a Prototype 
Diffusion-based Time-temperature Indicator 
for Monitoring Microbial Quality of 
Non-pasteurized Angelica Juice
Jeong Un Kim*, Sujeong Kim, Bomi Kim, Hae-Hun 
Shin1, Jihoon Park2, Seongil Kang3, Jiyong Park
Department of Biotechnology, Yonsei Unversity, Korea, 
1Division of Food Service Industry, Baekseok Culture 
University, Korea, 2Inditech Korea, Korea, 3Innovation 
Center, 3M Korea, Korea

P10-037 Effective Industrial Cleaning Procedures 
against Cross Contamination of Animal 
Species Ingredients in Dehydrated Soup 
Powder Manufacturing Euipments
Jae Han Park*, Jun Hwan Ryang, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., 
Korea

P10-038 Reductions of Escerichia coli, Staphylococcus 
aureus, and Bacillus cereus on Seasoned 
Dried File Fish Using UV and TiO2 UV as 
Light Sterilization
Hyun-Ha Song*, Shin Young Park, Cheng-Yi Zhang, 
Eun-Seon Lee, Sokunrotanak Srey, Sang-Do Ha
Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-039 Draft Beer Seller’s Perception on Sanitation 
and Prevalence of Foodborne Pathogens in 
Draft Beer in Korea
Hye Sun Shin*, Dara Doeun, Nyoung Hwan Lee, 
Myung Sub Chung
Chung-Ang University, Korea

P10-040 Effect of Several Stresses on the Viability of 
Cronobacter sakazakii Isolated from Korea
Han-Yeol Yang*, Si-Kyung Kim, So-Yeon Choi, 
Hyun-Gyun Yuk1, Seung-Cheol Lee
Kyungnam University, Korea, 1National University of 
Singapore, Singapore

P10-041 Characterization of Staphylococcus aureus 
Isolated in Bakery Product
Da yeon Lee*, Hae jin Wang, Joo young Lee, Dong 
bin Shin, Yong sun Cho
Food Analysis Center, Korea Food Research Institute, 
Korea

P10-042 Characterization of Listeria monocytogenes 
Isolated from Raw Fish and Swab in Korea
Hae jin Wang*, Joo young Lee, Da yeon Lee, Dong 
bin Shin, Yong sun Cho
Food Analysis Center, Korea Food Research Institute, 
Korea

P10-043 Investigation of Microbiological 
Contamination of Fishery Products
Yong sun Cho*, Hae jin Wang, Da yeon Lee, 
Joo young Lee, Dong bin Shin
Food Analysis Center, Korea Food Research Institute, 
Korea

P10-044 Prevalence and Classification of Escherichia 
coli Isolated from Ready-to-cook Bibimbap in 
Korea
Joo young Lee*, Da yeon Lee, Hae jin Wang, Dong 

won Seo, Dong bin Sin, Yong sun Cho
Food Analysis Center, Korea Food Research Institute, 
Korea

P10-045 Evaluation of Enrichment Broth and 
Selective Agar Medium for Isolation of 
Enterohaemorrhagic Escherichia coli (EHEC)
Yong sun Cho*, Joo young Lee, Da yeon Lee, Hae 
jin Wang, Dong won Seo, Dong bin Shin
Food Analysis Center, Korea Food Research Institute, 
Korea

P10-046 Estimation of Absorbed Dose and Reduction 
Rates of B. cereus Spores in Model Samples 
According to Irradiation Dose
Jin-Won Lee*, Byeong-Keun Kim, Beom-Sun Lee, 
Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., 
Korea

P10-047 Effects of Gamma-irradiation on 
Microbiological and Sensory Qualities of 
Frozen Vegetables
Beom-Seok Song*, In-Jun Han, Young-Min Yoon, 
Soo-Jeong Choi, Jae-Hun Kim, Jae-Kyung Kim, 
Jong-Heum Park, Ju-Woon Lee
Korea Atomic Energy Research Institute, Korea

P10-048 Optimization of Gamma Irradiation 
Condition for Quality Improvement of 
Saengshik
Beom-Seok Song*, In-Jun Han, Young-Min Yoon, 
Soo-Jeong Choi, Jae-Kyung Kim, Jong-Heum Park, 
Jae-Hun Kim, Ju-Woon Lee, Seong-Gil Hong1

Korea Atomic Energy Resaerch Institute, Korea,
1Erom R&D Center, Korea

P10-049 Development and Validation of an Analytical 
Method for the Determination of Aflatoxins 
in Kimchi Using Ultra-HPLC-FLD
Hye min Jung*, Su-ji Kim, Jung hee Song, Sang-il 
Lee, Youngbae Chung, Jungeun Cho, Hye-Young Seo
World Institute of Kimchi, Korea

P10-050 Microbiological Properties in Different Parts 
of Kimchi Cabbage
Eun-Ji Choi*, Su-ji Kim, Jungeun Cho, Hye-Young Seo
World Institute of Kimchi, Korea

P10-051 Monitored Pollution Level in Smoked Duck 
Slices Distributed in Korea
Eun Ae Kim*, Soo Jeong Hyun, Young Gyue Lee, 
Beom Gil Lee
NS Shopping Food Safety Research Institute, Korea

P10-052 Migration of Primary Aromatic Amines from 
Polyamide Utensils in Korea
Jae-Myoung Oh*, Jae-Chon Choi, Hwa-jeong Lee, 
Ho-Soo Lim, Se-Jong Park, Meehye Kim
Food Additives and Packages Division, Ministry of Food 
and Drug Safety, Korea

P10-053 Comparison of Antimicrobial Activity of 
Petal Tea Extracts
Jung Hyuck Park*, Il Beom Park, Jae-Hyung Mah
Department of Food and Biotechnology, Korea 
University, Korea
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P10-054 The Ability of a Traditional Medicinal Plant 
to Inhibit the Growth of Foodborne 
Pathogenic Bacteria and the Viability and 
Heat Resistance of Bacillus cereus Spores
Xuezhi Bai*, Il Beom Park, Jae-Hyung Mah
Department of Food and Biotechnology, Korea 
University, Korea

P10-055 Construction and Characterization of odc and 
ldc Gene Knockout Mutants of Bacillus subtilis
Bo Young Byun*, Un-Hwan Ha1, Jae-Hyung Mah
Department of Food and Biotechnology, Korea 
University, Korea, 1Department of Biotechnology and 
Bioinformatics, Korea University, Korea

P10-056 Characterization of Escherichia coli O157:H7 
Bacteriophage HY01 from a Swine Fecal 
Sample
Heyn Lee*, Dong-Hoon Lee, Sunggi Heu1, Sangryeol 
Ryu2, Ju-Hoon Lee
Department of Food Science and Biotechnology, 
Graduate School of Biotechnology, Kyung Hee 
University, Korea, 1Division of Microbial Safety, 
National Academy of Agricultural Science, Rural 
Development Administration, Korea, 2Department of 
Food and Animal Biotechnology, Department of 
Agricultural Biotechnology, Seoul National University, 
Korea

P10-057 Synergistic Effects and Mixture Optimization 
of Three Natural Antibacterial Compounds 
for Development of a Natural Food 
Preservative in Ready-to-eat Foods
Ji-Sang Hong*, Ju-Hoon Lee
Department of Food Science and Biotechnology, 
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P10-058 Identification of Enterobacteriaceae Bacteria 
from Meat and Meat Product Using 16S 
rRNA Sequencing and MALDI-TOF MS 
Analysis
Hye-Lim Kwak*, Eiseul Kim, Seon-Kyeong Han, 
Mi-Hwa Oh1, Hae-Yeong Kim
Kyung Hee University, Korea, 1National Institute of 
Animal Science, Korea

P10-059 Analysis of Microbiology Contamination and 
Biogenic Amines Contents in Commercial 
Seafood Kimchi
Yun-Jeong Choi*, Su-Ji Kim, Hye-Young Seo, 
Mi-Ai Lee
World Institute of Kimchi, Korea

P10-060 Effects of Combined Treatment of 
Teflon®-coil and High Hydrostatic Pressure 
on Microbial and Quality Characteristics in 
Dongchimi
Sungyul Yoo*, Bomi Kim, Hyejee Ryoo, Jiyong Park
Department of Biotechnology, College of Life Science 
and Biotechnology, Yonsei University, Korea

P10-061 Biogenic Amines in Korean Commercial Soy 
Sauce (Ganjang) Products
Hwa-Gyeong Kim*, Yu-Gyeong Hwang, Ye-Seul 
Suh, Deok-Young Jhon

Department of Food and Nutrition, Graduate School 
Chonnam National University, Korea

P10-062 Predictive Modeling Used Baranyi and 
Logistic Model for Growth Rate of Listeria 
monocyotogenes in Raw Pork
Yong Ju Lee*, Byeong Su Jung, Hyun-Dong Paik
Division of Animal Life Science, Konkuk University, 
Korea

P10-063 Incorporation System of GFP-tagged 
Aquaporin Z on Lipid Vesicle for Purification 
of Drinking Water
Jun-Hee Lee*, Young-Rok Kim
Kyung Hee University, Korea

P10-064 Preparation of Immunomagnetic Cellulose 
Beads Using Fusion Protein with a Portion of 
Protein A and Gold Binding Protein for 
Capturing and Concentrating Target Bacteria 
from Food Samples
GwanHyung Lee*, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P10-065 Investigation of the Interaction between Food 
Nanomaterials and Lipid Membrane Using 
PDA Vesicle
Min-Cheol Lim*, Soo-Jin Choi1, Young-Rok Kim
Institute of Life Sciences and Resources & Department 
of Food Science and Biotechnology, College of Life 
Sciences, Kyung Hee University, Korea, 1Department of 
Food Science and Technology, Seoul Women’s 
University, Korea

P10-066 Microbial Inactivation of Dried Laver Using 
Low Pressure Discharge Plasma and 
Dielectric Barrier Discharge Plasma
Je-Wook Kim*, Taehoon Lee, Chulkyoon Mok
Department of Food Science and Biotechnology, 
Gachon University, Korea

P10-067 Aqueous Degradation of Imidacloprid and 
Fenothiocarb with Contact Glow Discharge 
Electrolysis: Degradation Behavior and 
Kinetics 
Chulkyoon Mok*, Su-Myeong Hong1, Zaw Win Min1

Department of Food Science and Biotechnology, 
Gachon University, Korea, 1Chemical Safety Division, 
Department of Agro-food Safety, National Academy of 
Agricultural Science, Rural Development 
Administration, Korea

P10-068 Study on the Antimicrobial Effect of Natural 
Based Blend, UltracareTM

Dong-Min Kim*, Hae-Jin Jang, Hyun-Oh Cho, 
Woo-Young Choi, Won-Jung Seo, Wonsuk Kim, 
Il-Hwan Kim
SDBNI Co., Ltd., R&D Center, Korea

P10-069 Allergenicity of the Soybean Treated with 
Proteolytic Hydrolysis after High Pressure 
Treatment
Yun Hee Cho*, Chaeyoon Lee, Dongeun Sung, 
Youngshin Han1, Sangsuk Oh
Department of Food Science and Technology, College of 
Engineering, Ewha womans University, Korea, 
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1Environmental Health Center for Atopic Diseases, 
Samsung Medical Center, Sungkyunkwan University, 
School of Medicine, Korea

P10-070 Impact Assessment of Climate Change on 
Foodborne Disease Pathogen Using 
Quantitative Microbial Risk Assessment 
(QMRA) Simulation: Focus on Garaetteok and 
Bacillus cereus
Ju Yeon Song*, Ji Hong Kim, Deog Hwan Oh1, Ki 
Hwan Park2, Gyung Jin Bahk
Department of Food and Nutrition, Kunsan National 
University, Korea, 1Department of Food Science and 
Biotechnology, Kangwon National University, Korea, 
2Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-071 Predictive Model of Bacillus Cereus Growth 
at Various Temperatures on Potato Treated with 
Hurdle Technology
Seon Young Kim*, Myoung Su Park, Jun Wang, 
Fereidoun Forghani, Gwang Hee Kim, Tango Nkufi 
Charles, Ahmad Rois Mansur, Deog Hwan Oh
Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-072 Synergistic Effect of Thermo-sonication and 
Slightly Acidic Electrolyzed Water to Reduce 
Natural Microflora on Kale
Ahmad Rois Mansur*, Tango Nkufi Charles, Seon 
Young Kim, Gwang-hee Kim, Myeong-Su Park, 
Jae-Ho Choi, Fereidoun Forghani, Jun Wang, 
Deog-Hwan Oh
Department of Food Science and Biotechnology, School 
of Bio-convergence Science and Technology, Kangwon 
National University, Korea

P10-073 Modelling the Growth Behaviour of 
Clostridium perfringens in Cooked Rice under 
Different Temperature Conditions
Jun Wang*, Myoung-Su Park, Deog-Hwan Oh
Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-074 Reduction of Bacillus cereus by the Combina-
tion of Ultrasonication and Slightly Acidic 
Electrolyzed Water in Brown Rice and Barley
Tango Nkufi Charles*, Myoung Su Park, Hyo Jung 
Choi, Jun Wang, Fereidoun Forghani, Gwang Hee 
Kim, Ahmard Rois Mansur, Doeg Hwan Oh
Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-075 Development of Taeeum Constitution 
Diagnosis Bio-marker Using Medical Herb 
Extracts
Jae-Ho Choi*, Deog-Hwan Oh
Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-076 Simultaneous Detection of Bacillus cereus 
Group Members, Entertoxic and Emetic 
Strains in Food by a Single Multiplex PCR 
Fereidoun Forghani*, Deog-Hwan Oh
Department of Food Science and Biotechnology, 
Institute of Bioscience and Biotechnology, Kangwon 
National University, Korea

P10-077 Multi-residual Analysis of 12 Coccidiostats 
in Chicken Meat and Eggs Using 
HPLC-ESI-MS/MS
Choong-In Yoon*, Young-Jun Kim
Food Safety Center, Ottogi Corporation, Korea

P10-078 Simultaneous Determination of Mycotoxins 
in Food Using HPLC/FLD, UHPLC/DAD and 
HPLC-ESI-MS/MS
Won-Bum Jang*, Choong-In Yoon, Young-Jun Kim
Food Safety Center, Ottogi Corporation, Korea

P10-079 Effects of UV-assisted TiO2 Photocatlytic 
Reaction on Preservation of Sikhye
Yehwei Sun*, Jungyeon Hong, Soyoung Chun, 
Sanghun Kim, Jiyong Park
Department of Biotechnology, College of Life Science 
and Biotechnology, Yonsei University, Korea

P10-080 Adhesion Characteristics of Klebsiella 
Pneumoniae Mutants Devoid of Capsule and 
Type 1 Fimbriae on Human Epithelial Cells 
and Mucin Surface
Thi Ngoc Duyen Huynh*, Samuel Jung, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P10-081 In Vitro Inactivation of Bacterial Pathogens 
via Exposure to Red, Green, Blue and 
Combined Light-Emitting Diode (LED) 
Irradiation
Jin Seok Moon*, Myung-Min Oh1, Nam Soo Han
Department of Food Science and Technology, Research 
Center for Bio Resource and Health, Chungbuk 
National University, Korea, 1Department of 
Horticultural Science, Chungbuk National University, 
Korea

P10-082 Development of Predictive Models for 
Growth of Toxin-Producing Bacteria on 
Strawberries under Dynamic Temperature 
Condition
Sooyeon Ahn*, Won-Il Kim1, Hwang-Yong Kim1, 
Jae-Gee Ryu1, Yohan Yoon
Department of Food and Nutrition, Sookmyung 
Women’s University, Korea, 1Microbial Safety Division, 
Department of Crop life Safety, National Academy of 
Agricultural Science, Rural Development 
Administration, Korea

P10-083 Chemical Change of Dried-anchovy in the 
Different Size during Storage at 40°C
Ji-Hee Kim*, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea

P10-084 Preliminary Assessment of Consumer’s 
Exposure to Rotenone Residues in Vegetable
Ae Son Om*, Ji Hee Choi, Hye Im Woo, Ye Ji Jeong, 
Hyun Ho Noh1, Kee Sung Kyung1, Doo-Ho Kim2, 
Min-Kyung Paik2

Lab. of Food Safety, Department of Food Science & 
Nutrition, College of Human Ecology, Hanyang 
University, Korea, 1Department of Environmental and 
Biological Chemistry, College of Agriculture, Life and 
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Environmental Sciences, Chungbuk National 
University, Korea, 2Chemical Safety Division, 
Department of Agro-food Safety, National Academy of 
Agricultural Science, Rural Development 
Administration, Korea

P10-085 Monitoring of Hygiene Indicator 
Microorganisms in General Processed Foods
Sang Cheol Seo*, Jung Hyun Park, Seong Hui Kim, 
Seon Jin Kim, Shuk Ho Kim, Mi Jeong Park, Kyung 
A An, Hyo jeong Lee, Ryun Kyung Lee, Ju Hee Lee, 
Su Min Lee, Jae Ho Cho, Dong Kyu Kim, Gwan Su 
Kim, Jeong Rim Lee
Hazardous Substances Analysis Division, Daegu 
Regional Food and Drug Administration, Korea

P10-086 Dietary Exposure of Koreans to Matrine via 
Consumption of Lettuce, Cucumber, and Red 
Pepper
Ae Son Om*, Ji Hee Choi, Hye Im Woo, Ye Ji Jeong, 
Hyun Ho Noh1, Kee Sung Kyung1, Doo-Ho Kim2, 
Min-Kyung Paik2

Lab. of Food Safety, Department of Food Science & 
Nutrition, College of Human Ecology, Hanyang University, 
Korea, 1Department of Environmental and Biological 
Chemistry, College of Agriculture, Life and Environmental 
Sciences, Chungbuk National University, Korea, 
2Chemical Safety Division, Department of Agro-food 
Safety, National Academy of Agricultural Science, Rural 
Development Administration, Korea

P10-087 Antibacterial Activity of Isothiocyanates 
Extracted from Horseradish (Armoracia 
rusticana) Root against 5 Dominant Bacteria 
Isolated from Jeotgals, a Korean Salted and 
Fermented Seafood
Gornpan Gornsawun*, Su-Jin Kim, Il-Shik Shin
Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

P10-088 Simultaneous Detection of Seven Foodborne 
Pathogens by Multiplex PCR in Fresh Cut 
Product
Sukyung Oh*, Soojin Kwak, Hyunjoo Chang, 
Sungwook Choi, Nari Lee
Korea Food Research Institute, Korea

P10-089 Effect of Nitrate, Phosphate and Iron on 
Toxin Amount of Alexandrium tamarense
Shifei Zhao*, Chang-hun Kook, Il-Shik Shin
Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

P10-090 Research on Food-grade Lubricants Used in 
Processing Machines and Packaging Materials
Minkyong Lee*, Suhyun Lee, Jieun Song1, Minhae 
Lee1, Jiyong Park1, Jaemyong Oh2, Dongwoo Shin2, 
Meehye Kim2, Youngsig Park
Functional Food Research Center, Korea University, 
Korea, 1Department of Biotechnology, Yonsei 
University, Korea,
2Food Additive & Packing Division of MFDS, Korea

P10-091 Development of a Predictive Model for 
Growth of Alexandrium tamarense, Causative 
Plankton of Paralytic Shellfish Toxin
Chang-Hun Kook*, Shifei Zhao, Il-Shik Shin

Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

P10-092 Low-shear Modeled Microgravity Alters 
Escherichia coli O157:H7 Response to Acid 
and Osmotic Stress
Hye Won Kim*, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea

P10-093 Distribution Study of Nitrite Content in 
Commercial Fermented Seafoods, Jeotgal
Kyonghwa Choi*, Bonghak Yoo1, Jeong Hwa Hong
Center of Integrated Food Processing Techonology and 
Department of Smart Food & Drugs, Inje University, 
Korea, 1Hansung Enterprise Co., Ltd., Korea

P10-094 Standard Process Flow Diagram of Fermented 
Alcoholic Beverages
Hye Won Kim*, Sun Ae Kim, Se Hui Jeon, Ji Hye 
An1, Moon Bo Sim1, Jung Hwa Jo2, Soon Ho Lee2, 
In Gyun Hwang2, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1Hitejinro R&D Center, Korea, 2Food 
Microbiology Division, National Institute of Food and 
Drug Safety Evaluation, Korea

P10-095 Changes of Microbial Contamination Levels 
in Makgeolli at Manufacturing Processes
Sun Ae Kim*, San Jin Yun, Se Hui Jeon, Moon Bo 
Sim1, Ji Hye An1, Jeong Hwa Jo2, Soon Ho Lee2, In 
Gyun Hwang2, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1R&D Center, Hitejinro Co., Ltd., Korea, 2Food 
Microbiology Division, National Institute of Food and 
Drug Safety Evaluation, Korea

P10-096 Fate of Bacteria (Bacillus cereus, Escherichia 
coli O157:H7, Salmonella enterica Serovar 
Typhimurium, Staphylococcus aureus, and 
Listeria monocytogenes) and B. cereus Spore 
in Beer, Refined Rice Wine, and Red/White 
Wine
Sun Ae Kim*, Nam Hee Kim, Moon Bo Sim1, Ji Hye 
An1, Jeong Hwa Jo2, Soon Ho Lee2, In Gyun Hwang2, 
Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1R&D Center, Hitejinro Co., Ltd., Korea, 2Food 
Microbiology Division, National Institute of Food and 
Drug Safety Evaluation, Korea

P10-097 The Synergistic Bactericidal Activity of 
Medium Fatty Acids in Combination with 
Organic Acid against Escherichia coli 
O157:H7 and Mode of Action
Sun Ae Kim*, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea
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P10-098 Scaled-up Application of Sequential Washing 
Treatment with Microbubble and Neutral 
Electrolyzed Water for Processed Cabbages 
and Carrots
Na Young Lee*, Nam Hee Kim, Il Sang Jang1, Sung 
Ho Jang1, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of life Sciences & Biotechnology, Korea University, 
Korea, 1OURHOME, Korea

P10-099 Research on Current Status of Risk 
Communications Regarding Food Safety in 
Domestic and Foreign Countries after 
Fukushima Nuclear Accident
Min Kyung Song*, Nam Hee Kim, Yu Been Kim, 
Yoon Ji Hong
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea

P10-100 Consumer Surveys on Knowledge and Risk 
Perception Associated with Food Safety after 
Fukushima Nuclear Accident
Nam Hee Kim*, Yu Been Kim, Yoon Ji Hong, 
Hee Sung Kim1, Byong Il Park1

Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1Gallup Korea, Korea

P10-101 Development and Validation of Novel 
Brochure about Radioactive Contaminations 
in Foods after Fukushima Nuclear Accident
Yu Been Kim*, Nam Hee Kim, Yoon Ji Hong, Hyang 
Ki Lee1, Min Kyoung Song1

Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1Consumers Union of Korea, Korea

P10-102 Microbial Contamination of Minimally 
Processed Fresh Vegetables in Korea
Jae Myung Koo*, Hye Won Kim, Nam Hee Kim, Su 
Hyun Noh1, Ju Yong Park1, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1Food Microbiology Division, Consumer Policy 
Division, Consumer & Science Policy Bureau, Food 
Industry Policy Office, Ministry of Agriculture, Food 
and Rural Affairs, Korea

P10-103 Improvement on Bactericidal Action of 
Acidified Sodium Chlorite by Temperature 
Gradient
Nam Hee Kim*, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, Korea

P10-104 Effect of Electrolyzed Water on the 
Microbiological Quality of Steep-Washed 
Vegetable
Kyonghwa Choi*, Wootae Song, Gowenyoung 
Jueng1, Sungho Hur2

Center of Integrated Food Processing Techonology and 
Department of Smart Food & Drugs, Inje University, 
Korea, 1Hyjen/Tec, Korea, 2Department of Clinical 
Laboratory Science, Dong-Eui Institute of Technology, 
Korea

P10-105 Microbial Contamination Level of Raw 
Seafood Products Including Halibut, Oyster, 
Rockfish, Squid, and Tuna in Korea
Yoon Ji Hong*, Sun Ae Kim, Tae Jin Cho, Sang Do 
Ha1, Joon Il Cho2, Soon Ho Lee2, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1Department of Food Science and Technology, 
Chung-Ang University, Korea, 2Food Microbiology 
Division, National Institute of Food and Drug Safety 
Evaluation, Korea

P10-106 Changes in Microbial Contamination Levels 
of Ganjang Gejang (Crab Marinated in Soy 
Sauce) on the Processing Steps and the Scale 
of Plant
Tae Jin Cho*, Sun Ae Kim, Yoon Ji Hong, Eun Sook 
Choi, Sang Do Ha1, Joon Il Cho2, Soon Ho Lee2, Min 
Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea, 1Department of Food Science and Technology, 
Chung-Ang University, Korea, 2Food Microbiology 
Division, National Institute of Food and Drug Safety 
Evaluation, Korea

P10-107 Development of Selective Medium for 
Detection of Shigella sonnei
Guk Nam Na*, Min Suk Rhee
Department of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, 
Korea

P10-108 Microbial Contamination in Kitchens and 
Refrigerators of Korea Households
Seung-Yong Lim*, Jae-Geun Koo, Kwonsam Park, 
Yongtae Kim, Nayoung Lee, Jung-Kil Seo, Joonbae 
Hong1

Department of Food Science and Biotechnology, 
Kunsan National University, Korea, 1Food Micro-
biology Team, Test & Research Department, Consumer 
Safety Center, Korea Consumer Agency, Korea

P10-109 Growth Characteristics of L. monocytogenes 
in Milk and Ready-to-eat (RTE) Quail Egg at 
Retail Markets 
Soo Hyeon Hong*, Keun Cheol Park, Young Jo Kim1, 
Jin San Moon2, Ki Sun Yoon
Department of Food and Nutrition, Kyung Hee 
University, Korea, 1Livestock Products Standard 
Division, Office of Food Standard Planning, Ministry of 
Food and Drug Safety, Korea, 2Veterinary 
Pharmaceutical Management, Department Animal 
Disease Control, Animal and Plant Quarantine Agency, 
Ministry of Agriculture, Food and Rural Affairs, Korea

P10-110 The Presence and Survival of Virulence 
Enterohemorrhagic E. coli (EHEC) in Frozen 
Meat Products
Eun Young Ro*, Young Jo Kim1, Jin San Moon2, Ki 
Sun Yoon
Department of Food and Nutrition, Kyung Hee 
University, Korea, 1Livestock Products Standard 
Division, Office of Food Standard Planning, Ministry of 
Food and Drug Safety, Korea, 2Veterinary 
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Pharmaceutical Management, Department Animal 
Disease Control, Animal and Plant Quarantine Agency, 
Ministry of Agriculture, Food and Rural Affairs, Korea

P10-111 Investigation of the Interaction between Food 
Nanomaterials and Lipid Membrane by 
Electrical Measurement
Ki-Baek Jeong*, Min-Cheol Lim, Soo-Jin Choi1, 
Young-Rok Kim
Institute of Life Sciences and Resources & Department 
of Food Science and Biotechnology, College of Life 
Sciences, Kyung Hee University, Korea, 1Department of 
Food Science and Technology, Seoul Women’s 
University, Korea

P10-112 Effect of Fat and Storage Temperature on The 
Growth or Survival Kinetics of S. aureus and 
C. perfringens in Milk and Ready to Eat Quail 
Egg
Young Mi Ko*, Yu Jin Na, Young Jo Kim1, Jin San 
Moon2, Ki Sun Yoon
Department of Food and Nutrition, Kyung Hee 
University, Korea, 1Livestock Products Standard 
Division, Korea Food & Drug Administration, Korea, 
2Animal Disease Control, Animal and Plant 
Quarantine Agency, Korea

P10-113 Risk Assessment of Inorganic Arsenic in 
Seaweeds (Laver, Sea Mustard, Kelp, and 
Seaweed Fusiforme) in Korea
Won-Hee Jeong*, Il-Shik Shin
Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

P10-114 Molecular and Genomic Investigation of Host 
Lysis and Lysogen Formation Systems of 
Salmonella-infecting Temperate 
Bacteriophage SPN9CC
Hakdong Shin*, Ju-Hoon Lee1, Hyunjin Yoon2, 
Sangryeol Ryu
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology, Seoul 
National University, Korea, 1Department of Food 
Science and Biotechnology, Graduate School of 
Biotechnology, Kyung Hee University, Korea, 2Depart-
ment of Food Technology and Services, Eulji University, 
Korea

P10-115 The Effects of NaCl and Amino Acids on the 
Germination of Clostridium difficile Spores
Gu-Sang Yim*, Hye Jin Jang, Changhoon Chai, 
Se-Wook Oh
Department of Food and Nutrition, Kookmin 
University, Korea

P10-116 Estimation of the Impact of Climate Change 
on Zearalenone Contamination in Rice 
(Oryza sartiva L.) in South Korea
Hyun Ee Ok*, Jae Ho Sim, Yongsung Joo1, Nari Lee2, 
Ki Hwan Park, Hyang Sook Chun
Department of Food Science and Technology, 
Chung-Ang University, Korea , 1Department of Statistics, 
Dongguk University, Korea, 2Food Safety Research 
Center, Korea Food Research Institute, Korea

P10-117 The Improvement of the Thermal Inactivation 
Efficacy on Bacillus cereus Spore by 
Promoting the Germination
Kyoung-Soo Lee*, Changhoon Chai, Gu-Sang Yim, 
Se-Wook Oh
Department of Food and Nutrition, Kookmin 
Universitiy, Korea

P10-118 Isolation of a Foodborne Pathogen, Vibrio 
parahaemolyticus and Its Specific Phages 
from Kyungnam and Jeonnam Coastal Area
Jeil Hong*, Hyun-Joo Chang, Nari Lee, 
Sung-Wook Choi
Korea Food Research Institute, Korea

P10-119 Shelf-life Extension of Hard Boiled and 
Peeled Quail Eggs by Grapefruit Seed Extract
So-Yeon Lee*, Da-Young Lee, Min-Ji Bae, Se-Wook Oh
Department of Food and Nutrition, Kookmin 
University, Korea

P10-120 Synergy Effect of Trisodium Phosphate and 
Ethanol to Inactivate Murine Norovirus 1 on 
Lettuce and Paprika
Eun-Jin Kim*, Young-Duck Lee, Kwang-Yup Kim1, 
Jong-Hyun Park
Department of Food Science and Biotechnology, 
Gachon University, Korea, 1Department of Food Science 
and Technology, Chungbuk National University, Korea

P10-121 Prevalence of Shigella spp. from Pork, Beef, 
Poultry, Vegetable, Salad and Seafood in Korea
Hye-Jin Jang*, Gu-Sang Yim, Kyoun-Soo Lee, 
Se-Wook Oh
Department of Food and Nutrition, Kookmin 
University, Korea

P10-122 Inactivation of E. coli within 3 Different LEDs 
Wavelengths and Various Acidic 
Environments
Se Hun Kim*, Woo Suk Bang
LED-IT Fussion Technology Research Center, 
Department of Food and Nutrition, Yeungnam 
University, Korea

P10-123 Antimicrobial Activities of PineXol® and 
Potamogeton pectinatus Extracts 
Se-Hun Kim*, Woo Suk Bang, Hyun-Jung Chung1

LED-IT Fussion Technology Research Center, 
Department of Food and Nutrition, Yeungnam 
University, Korea, 1Department of Food and Nutrition, 
Inha University, Inha University, Korea

P10-124 Study on Bactericidal Effect of 
Staphylococcus aureus from 3 Color Different 
Wavelength LED
Jung Sun Do*, Woo Suk Bang
LED-IT Fussion Technology Research Center, 
Department of Food and Nutrition, Yeungnam 
University, Korea

P10-125 The Research Separation and Identification 
of the Fungi in the Dried Aquatic Products 
Gyoung Jin We*, Hya-Jin Na, Hun-Jun Lee1

Fungi Research Center, Korea Food Information 
Institute, Korea, 1Hygiene and Microbiology Research 
Center, Japan
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P10-126 Reduction of Nitrate Nitrogen in Drinking 
Water Otained from Groundwater Using 
Granular Activated Carbon Filter
Seok-Jin Seo*, Kyeong-Ok Choi, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

P10-127 Structures of RNA Polymerase-VPg 
Complexes and Potential Candidates of Novel 
Antiviral Agents against Norovirus
Ji-Hye Lee*, Jong Hyeon Seok, Yeon Bin Jung, Seon 
Young Bae1, Mi Oh1, Mi Sook Chung1, Kyung Hyun 
Kim
Department of Biotechnology & Bioinformatics, Korea 
University, Korea, 1Department of Food and Nutrition, 
Duksung Women's University, Korea

P10-128 Development and Application of Detection 
Method for Aphanizomenon flos-aquae Not 
Usable as a Food Materials in Korea
Yong-Chjun Park*, Ho-Yeon Lee, Yong-Sang Kim, 
Mi-Ra Kim, Kyu-Heon Kim, Jae-Hwang Lee, Jae-I 
Kim, Sang-Yub Kim, Sang-Jae Lee, Young-Mi Jang
New Hazardous Substances Team, Ministry of Food 
and Drug Safety, Korea

P10-129 Evaluation of Estrogenic Activity of 
Phytoestrogens Using Stably Transfected 
Transcriptional Activation Assay 
(OECDTG455)
HeeSeok Lee*, Eun-Jung Park, Seol-Hyun Park, 
Kyung- Yong Oh, Min-Hee Kim, Jae-Ho Oh, 
Jin-Hwan Hong
Food Safety Risk Assessment Division, National 
Institute of Food and Drug Safety Evaluation, Ministry 
of Food and Drug Safety, Korea

P10-130 Evaluation of Androgen Receptor Binding 
Affinity in POPs
HeeSeok Lee*, Eun-Jung Park, Seol-Hyun Park, 
Kyung- Yong Oh, Min-Hee Kim, Jae-Ho Oh, 
Jin-Hwan Hong
Food Safety Risk Assessment Division, National 
Institute of Food and Drug Safety Evaluation, Ministry 
of Food and Drug Safety, Korea

P10-131 Antiviral Effects of Red Wine and Resveratrol 
on Foodborne Viral Surrogate
Mi Oh*, Sun Young Bae, Ji-Hye Lee1, Jong Hyeon 
Seok1, Sella Kim1, Kyung Hyun Kim1, Mi Sook 
Chung
Department of Food and Nutrition, Duksung Women’s 
University, Korea, 1Department of Biotechnology & 
Bioinformatics, Korea University, Korea

P10-132 Change of Microbial Population in Aster scaber 
of Repeatable Blanching during Storage
Bong-Joo Kim*, Bo-Mi Kim, Young-Duck Lee, Hye 
Soon Kwon1, Jong-Hyun Park
Department of Food Science and Biotechnology, 
Gachon University, Korea, 1Nonghyup Research 
Center, Korea

P10-133 Characterization and Application of 
Staphylococcal Phages for Biocontrol of 
Staphylococcus aureus in Cheonggukjang
Bong-Joo Kim*, Ga-Yeon Lim, Young-Duck Lee, 

Jong-Hyun Park
Department of Food Science and Biotechnology, 
Gachon University, Korea

P11.  Health Functionality

P11-001 Effects of Egg Shell Membrane Hydrolysates 
on Anti-wrinkle
Jinhee Yoo*, Minhyuk Bang, Youngji Yoo, Jongkeun 
Kim1, Heejin Yang1, Kimoon Park
Department of Food Science & Biotechnology, 
Sungkyunkwan University, Korea, 1Sungkyun Biotech 
Co., Ltd., Korea

P11-002 Inhibitory Effect of Egg Shell Membrane 
Hydrolysates on Wrinkles Created by UV 
Radiation
Jinhee Yoo*, Minhyuk Bang, Youngji Yoo, Jongkeun 
Kim1, Heejin Yang1, Kimoon Park
Department of Food Science & Biotechnology, 
Sungkyunkwan University, Korea, 1Sungkyun Biotech 
Co., Ltd., Korea

P11-003 Antioxidant Activity, Anti-inflammatory, 
Anticancer, and Antiadipogenic Activity of 
Evaluation of Compositae Sp. Plants
Je-Hyuk Lee*, Hee-Sook Park1, Eun Jeong Choi1, 
Gun-Hee Kim1

Department of Food and Nutrition, Kongju National 
University, Korea, 1Plant Resources Research Institute, 
Duksung Women's University, Korea

P11-004 Isoliquiritigenin Inhibits Cyclooxygenase-2 
and Inducible Nitric Oxide Synthase 
Expression Induced by Ovalbumin
Se-Jin Lim1*, Gyo-Jeong Gu2, Hyung-Sun Youn1,2

1Department of Biomedical Laboratory Science, 
College of Medical Sciences, Soonchunhyang 
University, Korea, 2Department of Medical Science, 
College of Medical Sciences, Soonchunhyang 
University, Korea

P11-005 Triptolide Suppresses Inducible Nitric Oxide 
Synthase Expression Induced by Toll-like 
Receptor Agonists
Gyo-Jeong Gu1*, Sang-Hoon Eom2, Se-Jin Lim2, 
Do-Won Jeong2, Eun-Kyeong Lee2, Sang-Hyun Kim2, 
Jong-Seok Kim2, Hyung-Sun Youn1,2

1Department of Medical Science, College of Medical 
Sciences, Soonchunhyang University, Korea , 2Depart-
ment of Biomedical Laboratory Science, College of 
Medical Sciences, Soonchunhyang University, Korea

P11-006 Eupatorium japonicum Extract Suppresses 
Inducible Nitric Oxide Synthase and 
Cyclooxygenase-2 Expression Induced by 
Toll-like Receptor Agonists
Gyo-Jeong Gu1*, Sang-Hoon Eom2, Se-Jin Lim2, 
Do-Won Jeong2, Eun-Kyeong Lee2, Yeong-Seok Yoo2, 
Hyung-Sun Youn1,2

1Department of Medical Science, College of Medical 
Sciences, Soonchunhyang University, Korea , 
2Department of Biomedical Laboratory Science, 
College of Medical Sciences, Soonchunhyang 
University, Korea
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P11-007 Inhibition Effect of Korean Edible Plant 
against Acetylcholinesterase
Na Y. Lee*, Soo J. Choi1, Hye K. Kim2, Hong Y. Cho, 
Dong H. Shin
Department of Food and Biotechnology, Korea 
University, Korea,1Graduate School of Life Science and 
Biotechnology, Korea University, Korea, 2Department of 
Food and Biotechnology, Hanseo University, Korea

P11-008 Nutritional Antioxidants: Targets for 
Neuroprotection in Alzheimer's Disease
Yoon K. Kwon*, Soo J. Choi1, Chan G. Park, Hye 
K. Kim2, Hong Y. Cho, Dong H. Shin
Department of Food and Biotechnology, Korea 
University, Korea, 1Graduate School of Life Science and 
Biotechnology, Korea University, Korea, 2Department of 
Food and Biotechnology, Hanseo University, Korea

P11-009 Protective Effect of Phytochemical against 
Trimethyltin-induced Memory Impairment
Cho R. Kim*, Soo J. Choi1, Hye K. Kim2, Hong Y. 
Cho, Dong H. Shin
Department of Food and Biotechnology, Korea 
University, Korea, 1Graduate School of Life Science and 
Biotechnology, Korea University, Korea, 2Department of 
Food and Biotechnology, Hanseo University, Korea

P11-010 Effect of the Procyanidin Trimer C1 on 
Immune Response through NF-κB and MAPK 
Signaling Pathways in Bone-marrow Derived 
Macrophages
Du-Sup Song1,3*, Eui-Baek Byun1, Nak-Yun Sung1, 
Eui-Hong Byun2, Jong-Heum Park1, Jae-Kyung Kim1, 
Beom-Seok Song1, Ju-Woon Lee1, Hyun-Jin Park3, 
Jae-Hun Kim1

1Advanced Radiation Technology Institute, Korea 
Atomic Energy Research Institute, Korea, 2Department 
of Food science and Technology, Kongju National 
University, Korea, 3School of Life sciences and 
Biotechnology, Korea University, Korea

P11-011 Anti-inflammatory Effect of Procyanidin 
Trimer C1 through Inhibition of LPS-induced 
MAPK, NF-κB, and TLR4 Signaling in 
Macrophages
Jong-Heum Park*, Eui-Baek Byun, Nak-Yun Sung, 
Du-Sup Song, Jae-Kyung Kim, Beom-Seok Song, 
Ju-Woon Lee, Jae-Hun Kim
Advanced Radiation Technology Institute, Korea 
Atomic Energy Research Institute, Korea

P11-012 Quercetin-mediated Tollip Induction 
Negatively Regulates TLR4 Signaling Induced 
by Lipopolysaccharide in Macrophages
Eui-Baek Byun*, Nak-Yun Sung, Mi-So Yang1, 
Jong-Heum Park, Jae-Kyung Kim, Beom-Seok Song, 
Ju-Woon Lee, Eui-Hong Byun2, Jae-Hun Kim
Advanced Radiation Technology Institute, Korea 
Atomic Energy Research Institute, Korea, 1Department 
of Microbiology, Infection Signaling Network Research 
Center, College of Medicine, Chungnam National 
University, Korea, 2Department of Food science and 
Technology, Kongju National University, Korea

P11-013 Gamma-irradiated Genistein Inhibits 
LPS-induced Inflammatory Action in 

Macrophages
Jong-Heum Park*, Eui-Baek Byun, Mi-So Yang1, 
Nak-Yun Sung, Jae-Kyung Kim, Beom-Seok Song, 
Ju-Woon Lee, Jae-Hun Kim
Advanced Radiation Technology Institute, Korea 
Atomic Energy Research Institute, Korea, 1Department 
of Microbiology, Infection Signaling Network Research 
Center, College of Medicine, Chungnam National 
University, Korea

P11-014 Decursin Suppresses TGF-β Induced Hepatic 
Stellate Cells Activation
Young Ji Choi*, Seon-Young Kim, Ju Kim, Su Young 
Kim, Kang Yeol Yu
Jeonju Biomaterials Institute, Korea

P11-015 Quality Characteristic of the Beverage Added 
with Watermelon (Citrullus lanatus)
Jae Gwan Noh*, Bong Tae Han, Yee Gi Kim, Tae 
Il Kim, Young Sang Kim, Hyo Jung Kang, Sang Hee 
Kim, Yeong Gil Yeo1

Chungbuk Agricultural Research & Extension Services, 
Korea, 1Sangolnongsan Co., Ltd., Korea

P11-016 Physiological and Quality Characteristic of 
Makgeolli Added with Watermelon (Citrullus 
lanatus)
Jae Gwan Noh*, Bong Tae Han, Yee Gi Kim, Tae 
Il Kim, Young Sang Kim, Hyo Jung Kang, Sang Hee 
Kim, Yeong Gil Yeo1

Chungbuk Agricultural Research & Extension Services, 
Korea, 1Sangolnongsan Co., Ltd., Korea

P11-017 Protective Effect of Rhodiola sachalinensis A. 
Bor on Excessive Exercise Stress
Sang Yoon Choi*, Yeonmi Lee, Hyun min Ju, 
Hee-Do Hong
Korea Food Research Institute, Korea

P11-018 Suppression of β-Catenin Signaling Pathway 
in Human Prostate Cancer PC-3 Cells by 
Delphinidin
Jung-Mi Yun*
Department of Food and Nutrtion, Kwangju Women's 
Unversity, Korea

P11-019 Luteolin Inhibits Glucose-induced 
Proinflammatory Cytokine Production in 
Human Monocytes
Jung-Mi Yun*, Yeah-Un Kim, Na-Kyoung You
Department of Food and Nutrition, Kwangju Women's 
University, Korea

P11-020 LPS-Induced NO Inhibition and Antioxidant 
Activities of Ethanol Extracts and Their 
Solvent Partitioned Fractions from Four 
Brown Seaweeds
MyoungLae Cho*, Dong-Jin Lee1, SangGuan You1

East Sea Research Institute, Korea Institute of Ocean 
Science and Technology, Korea, 1Department of Marine 
Food Science and Technology, Gangneung-Wonju 
National University, Korea

P11-021 Stability and Bioaccessibility of Ginsenosides 
from White and Red Ginseng in the 
Simulated Digestion
Eun-Ok Kim*, Kwang Hyun Cha, Eun Ha Lee, 
Cheol-Ho Pan, Byung-Hun Um
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Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea

P11-022 The Physicochemical Properties of 
Nanopowdered Oyster Shell
Yun-Kyung Lee*, Hae-Soo Kwak
Sejong Universoty, Korea

P11-023 Solubility and Bioavailability of 
Nanopowdered Oyster Shell in Rats
Yun-Kyung Lee*, Dong-Hwi Kim, Hae-Soo Kwak
Sejong University, Korea

P11-024 Optimization of Water-in-oil-in-water 
Nanoemulsion of Peanut Sprout Extracts by 
High Energy Emulsification-evaporation 
Method
Ah-young Yoo*, Ji-young Min, Hae-soo Kwak
Sejong University, Korea

P11-025 Effect of the Non-fermented and Fermented 
LA Aqueous Extract on the Hepatotoxicity in 
D-Galactosamine Induced Rats
Keun-Hyung Yu*, Sun-Yeop Lee, Hyun-Mo Yang, 
Young-Ahn Ham, Soo-Ung Lee, Young-Jin Lee
Department of Technical Development,Chuncheon 
Bioindustry Foundation, Korea

P11-026 Production of Functional Materials from 
Brown Algae Applied with Subcritical Water 
Extraction
Jae Cheon Jeong*, Ha Wan Yoon, Kyung Jin Park, 
Min Kyeong Ju, Hong Jin Na, Seung Jin Ma
Mok-po University, Korea

P11-027 Anti-obesity and Antioxidant Effects of 
Artemisia annua L. Extract and Its 
Components in 3T3-L1 Cells
Jiyeon Seo*, Mi Hye Kim, Mi Kyung Han, Seong 
Soon Kim, Hye Ryung Kang, Bo Ram Kim, Alexandra 
Zakharova, Ji Eun Woo, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea

P11-028 Antioxidant Effect of Artemisia annua L. in 
Murine Hepatoma Cells
Mi Hye Kim*, Ji Yeon Seo, Mi Kyung Han, Hye 
Ryung Kang, Seong Soon Kim, Bo Ram Kim, 
Alexandra Zakharova, Ji Eun Woo, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea

P11-029 Reactive Oxygen Species Scavenging 
Activities of Mimosa’s Solvent Fractions
Hye Ryung Kang*, Ji Yeon Seo, Seong Soon Kim, 
Bo Ram Kim, Alexandra Zakharova, Mi Hye Kim, 
Ji Eun Woo, Mi Kyung Han, Jong-Sang Kim
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P11-030 Antioxidant Effect of Cheonggukjang 
Prepared with Various Bacillus Strains 
Ji Eun Woo*, Ji Yeon Seo, Hye Ryung Kang, Seong 
Soon Kim, Alexandra Zakharova, Mi Hye Kim, Bo 
Ram Kim, Mi Kyung Han, Jeong Hwan Kim1, 
Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea , 1Food Science and 
Technology, Gyeongsang National University, Korea

P11-031 Antioxidant and Neuroprotective Effects of 
Sprouted Garlic Extracts
Alexandra Zakharova*, Ji Yeon Seo, Seong Soon 
Kim, Hye Ryung Kang, Bo Ram Kim, Mi Hye Kim, 
Ji Eun Woo, Mi Kyung Han, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea

P11-032 Anti-inflammation Activity of Purified 
Manassantin B from Saururus chinensis by 
Ultra Grinding
Young-Je Cho*, Sung-Sook Chun, Ju-Yeong Lee1, 
Shin-Hyup Hong, Hye-Jin Park, Ki-Tae Park2, 
Myung-Uk Kim3, Bong-Jeun An4, Jung-Woo Chae5, 
Won-Seup Cha
School of Food Science & Biotechnology/Food & 
Bio-Industry Research Institute, Kyungpook National 
University, Korea, 1School of Applied Bioscience, 
Kyungpook National University, Korea, 2School of 
Culinary Art and Baking Technology, Dongju College 
University, Korea, 3Gyungbuk Institute for Marine 
Bio-Industry, Korea, 4Department of Cosmeceutical 
Science, Daegu Hanny University, Korea, 5Gyeonggi-do 
Forest Environment Research Institute, Korea

P11-033 Artemisinin Content of Aqueous Ethanolic 
Extract of Artemisia annua L.with Grown in 
Different Locations and Harvested Various 
Growth Stages 
Mi Kyung Han*, Ji Yeon Seo, Bo Ram Kim, Mi Hye 
Kim, Seong Soon Kim, Hye Ryung Kang, Alexandra 
Zakharova, Ji Eun Woo, Kwang Hyun Liu1, 
Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea , 1College of Pharmacy, 
Kyungpook National University, Korea

P11-034 Anti-inflammation Activity of Purified 
Avicularin from Saururus chinensis by Ultra 
Grinding
Young-Je Cho*, Sung-Sook Chun, Ju-Yeong Lee1, 
Shin-Hyup Hong, Hye-Jin Park, Ki-Tae Park2, 
Myung-Uk Kim3, Bong-Jeun An4, Jung-Woo Chae5, 
Won-Seup Cha
School of Food Science & Biotechnology/Food & 
Bio-Industry Research Institute, Kyungpook National 
University, Korea, 1School of Applied Bioscience, 
Kyungpook National University, Korea, 2School of 
Culinary Art and Baking Technology, Dongju College 
University, Korea, 3Gyungbuk Institute for Marine 
Bio-Industry, Korea, 4Department of Cosmeceutical 
Science, Daegu Hanny University, Korea, 5Gyeonggi-do 
Forest Environment Research Institute, Korea

P11-035 Anti-amnesic Effects of Acidic Methanol 
Fractions from Blueberry on TMT-induced 
Mice Model
Yu Na Jo*, Ji Hee Jeong, Hyeon Ju Kim, Dong Eun 
Jin, Ho Jin Heo
Division of Applied Life Science, Institute of Agriculture 
and Life Science, Gyeongsang National University, Korea

P11-036 Radioprotective Effect of Dandelion Ethanol 
Extract in ICR Mice
Min Ji Choi*, Ji Hyun Lee, Bo Young Seo, Jin Hee Park, 
Jun Hyeok Choi1, Byung In Min1, Young Sun Song
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School of Food and Life Science, Food Science Institute, 
Biohealth Products Research Center, Inje University, 
Korea, 1Department of Radiation Applied Engineering, 
Inje University, Korea

P11-037 Effects of Aged Black Garlic Extracts Against 
Aβ-induced Learning and Memory 
Impairment
Ji Hee Jeong*, Yu Na Jo, Hyeon Ju Kim, Dong Eun 
Jin, Ho Jin Heo
Division of Applied Life Science, Institute of Agriculture 
and Life Science, Gyeongsang National University, 
Korea

P11-038 Anti-adipogenic Effect of Some Plant 
Pigments
BoRam Kim*, Ji Yeon Seo, Hye Ryung Kang, Seong 
Soon Kim, Alexandra Zakharova, Mi Hye Kim, Ji 
Eun Woo, Mi Kyung Han, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea

P11-039 Identification of STAT3 as an 
Anti-adipogenic Target
Cho-Rong Seo*, No-Joon Song, Woo-Seok Jang, 
Kye Won Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P11-040 Anti-adipogenic Activities of Bioactive 
Compounds from Rhus verniciflua Stokes 
(RVS)
Cho-Rong Seo*, No-Joon Song, Woo-Seok Jang, 
Kye Won Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P11-041 Cosmeceutical Properties of Black Rice Bran 
Extracts
Ji-Sun Ham*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea 
University, Korea

P11-042 Analgesic Effect of Ilex Paraguariensis 
Extracts on Plantar Incision Rat Model of 
Nociceptive Pain and Spared Nerve Injury 
Rat Model of Neuropathic Pain
Jae Goo Kim*, Yun Tai Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

P11-043 A New Method for the Evaluation of Pain in 
Rats by Ultrasonic Vocalization
Yun Tai Kim*, Jae Goo Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

P11-044 Enhancement of Endurance Capacity by 
Fermented Deer Antler in BALB/c Mice
Eu Ddeum Park*, Chul Soo Park1, Moon Jea Woo1, 
Sang Hun Lee1, Jin Soo Kim1, Eun Young Jung, 
Yooheon Park, Hyung Joo Suh
Department of Food and Nutrition, Korea University, 
Korea, 1Kwang Dong Pharmaceutical Co., Ltd., Korea

P11-045 Hypocholesterolemic Effect of Sparassis 
crispa Extract in Rats
Kwang Min Kim*, Ki-Bae Hong, Yooheon Park, 

Kyung Soo Ra1, Hyung Joo Suh
Department of Food and Nutrition, Korea University, 
Korea, 1Department of Food and Nutrition, Daegu 
Technical College, Korea

P11-046 Anti-photoaging Effect of Oral 
Administration and Topical Application of 
Propolis on Hairless Mice (SKH-1) Skin
Hyein Park*, Song Hwan Bae1, Hyung Joo Suh
Department of Food and Nutrition, Korea University, 
Korea, 1Department of Food and Biotechnology, 
Hankyong National University, Korea

P11-047 Cosmeceutical Effect of Cheonnyuncho 
against UV-B- induced Hairless Mouse
JeungHi Han*, Mi-Ryung Kim1, Yang Hee Hong, 
Yooheon Park, Hung Joo Suh
Department of Food and Nutrition, Korea University, 
Korea, 1Department of Home Economics Education, 
Korea University, Korea

P11-048 Supplementation of Reinforced 
Galactooligosaccharides Modulates Intestinal 
Microbiota
Ki-Bae Hong*, Kwang Min Kim, Su Ji Im, Yoo heon 
Park, Hyung Joo Suh
Department of Food and Nutrition, Korea University, 
Korea

P11-049 Molecular Characteristics and 
Immunomodulatory Activities of Water 
Soluble Sulfated Polysaccharides from 
Tetraselmis suecica
DongJin Lee*, SangGuan You
Department of Applied Marine Biotechnology and 
Engineering, Gangneung-Wonju National University, 
Korea

P11-050 The Effect of Molecular Structures of Glyco-
proteins from Codium fragile on Nitric Oxide 
Releasing Capacity from RAW264.7 Cells
Mehdi Tabarsa*, SangGuan You
Department of Applied Marine Biotechnology and 
Engineering, Gangneung-Wonju National University, 
Korea

P11-051 Physico-chemical Quality and Antioxidant 
Activity of Omija and Elderberry Jelly
Chanyoung Park*, Hayeon Jeong, Jisun Jung, Jihyun 
Yoon, Sujin Lim, Youngjae Shin
Department of Environmental Horticulture, Dankook 
University, Korea

P11-052 Antioxidant Activity of Functional Yogurt 
Fortified with Red Ginseng Extract
Ji Eun Jung*, Hye Ji Jang, Hyun Joo Yoon, 
Hyun-Dong Paik
Department of Food Science and Biotechnology of 
Animal Resources, Konkuk University, Korea

P11-053 Butyrate Modulates the Mucin Expression in 
the LoVo Cell Line
Kyoung-Sik Han*, Tae-Hwan Jung, Woo-Min Jeon
Department of Animal Resource, Sahmyook University, 
Korea
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P11-054 Pear Pomace Water Extract Inhibits 
Adipogenesis and Induces Apoptosis in 
3T3-L1 Adipocytes 
Hyeon A Kim*, Jin Rhyu, Min Sook Kim, Mi Kyoung 
You, Mi-Ae Bang1

Department of Food & Nutrition, Mokpo National 
University, Korea, 1Jeonnam Biofood Technology 
Center, Korea

P11-055 Facilitation of Sulfation for Each Decatizing 
Frequency of Black Ginseng Using Makgeolli
Ae Jung Kim1,2*, Kyung Seok Lee2, Min Jung Kim1, 
Myoung Sook Lee3

1The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 2Alternative Medicine Center, 
Kyonggi University, Korea, 3Department Food and 
Nutrition, SungShin Women's University, Korea

P11-056 Changes of Ginsenoside Rg3 Content and 
Anti-inflammation Activities for Each 
Decatizing Frequency of Black Ginseng Using 
Makgeolli
Ae Jung Kim*, Soo Jeong Lee1, Ji Yeon Kim, Myoung 
Sook Lee2

The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 1Department Food and Nutrition, 
Bucheon University, Korea, 2Department Food and 
Nutrition, SungShin Women's University, Korea

P11-057 Sodium Reduction Effects of Natural 
Ingredients
Eun Ju Yang*, Hyo Ju Kim, Hyun Jung Jung, 
Hyun-Kyung Shin
Jeonnam Biofood Technology Center, Korea

P11-058 Characterization of Antioxidants Extracted 
from Inner and Outer Layers of Rice Bran 
Using Different Solvents
Sung-Min Kim*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea 
University, Korea

P11-059 Changes for Physiological Activities of Mung 
Bean according to Roasting Temperature
Ae Jung Kim1,2*, Kyung Seok Lee2, Hye Youn Kim1, 
Myoung Sook Lee3

1The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 2Alternative Medicine Center, 
Kyonggi University, Korea, 3Department Food and 
Nutrition, SungShin Women's University, Korea

P11-060 Changes of Physiological Activities of Mung 
Bean according to Roasting Time
Ae Jung Kim1,2*, Kyung Seok Lee2, Kyo Hee Jo1, 
Myoung Sook Lee3

1The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 2Alternative Medicine Center, 
Kyonggi University, Korea, 3DepartmentFood and 
Nutrition, SungShin Women's University, Korea

P11-061 Antioxidant Activity of Tannin from Five 
Different Persimmons
Yu-Jin Shin*, Jong-Hwa Lee1, Seung-Cheol Lee
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You-Jin Jeon
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P11-146 Changes in Fluorescence Property of 
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P11-149 Scoparone Suppresses Osteoclastogenesis 
and Bone Resorption by the Scavenging 
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Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1BK-Bio Co., Ltd., Korea

P11-157 Intestinal Immune-modulating Activity of 
Two Polysaccharides Isolated from Japanese 
Commercial and Korean-style Soy Sauces
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P11-160 Free Radical Scavenging Effect of Sodium 
Caseinate Hydrolysates and Their 
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Hong-Yon Cho
Department of Food and Biotechnology, Korea 
University, Korea, 1Department of Food Service 
Industry, Hanyang Women's University, Korea

P11-163 Antioxidative Effects of Edible Castanea 
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Hong-Yon Cho
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P11-174 Dieckol, a Phlorotannin Isolated from a 
Brown Seaweed, Ecklonia cava, Inhibits 
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You-Jin Jeon3,4

1Research Institute of Obesity Sciences, Sungshin 
Women’s University, Korea, 2Department of Food and 
Nutrition, Sungshin Women’s University, Korea, 3Aqua 
Green Technology Co., Ltd., Jeju Bio-industry Center, 
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Korea Food Research Institute, Korea, 1Chonbuk 
National University, Korea, 2Daesang Corp., Korea

P11-177 Inhibitory Effect of Cheonggukjang Ethanol 
Extracts on Compound 48/80-induced Mast 
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Jae-Kwan Hwang1,2

1Department of Biomaterials Science and Engineering, 
Yonsei University, Korea, 2Department of 
Biotechnology, Yonsei University, Korea
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P11-203 Hericium erinaceus Extracts (Hex) Promotes 
N2a Differentiation and Maintains the 
Differentiated Neural Cells
Seungho Jo*, Byung Wook Yang1, Dong Ho Lee, Gul 
Nabi Khan, Eun Jin Kim, Hanbit Kang, Sang Ho Lee
Division of Life Sciences, Korea Univrsity, Korea, 
1Pytowell, BI Center 637A, Korea Univrsity, Korea



81

2013 80th Annual Meeting
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Treated by Different Drying Process
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P11-212 In Vitro and In Vivo Antioxidant Activities of 
Polysaccharide Purified from Aloe vera (Aloe 
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P11-213 Protective Effect of Fucoxanthin Isolated from 
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Endothelial Cells and Zebrafish Model
Min-Cheol Kang*, WonWoo Lee, Nalae Kang, Eun-A 
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University, Korea

P11-214 Evaluation of the Antioxidant Activity and 
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and Apoptosis through DR3 Pathway in 
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Yongxiang Wu1,2*, Seung-Yong Shin2, Taewan Kim1

1Department of Food Science and Biotechnology, Andong 
National University, Korea, 2Me and You Co., Ltd., Korea

P11-233 DNA Protection, Antioxidant and 
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Anti-hyperglycemic Effects of 6 Selected 
Medicinal Plants Extracts in Traditional 
Digestive Medicine
Jung-Yun Lee*, Se-Won Lee, Hwang-Yong Choi, 
Cha-Young Cho, Hae-Dong Jang, Young-In Kwon
Department of Food and Nutrition, Hannam 
University, Korea

P11-237 In Vitro and In Vivo Anti-hyperglycemia 
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P11-256 Preparative Isolation of Sargachromanol E 
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P11-257 Daidzein Inhibits Tumor Necrosis Factor 
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Hedgehog Signaling Pathway in 
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P11-262 Antioxidant and Antimicrobial Activities of 
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Jeon
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P11-263 A Polysaccharide Isolated from Ecklonia cava 
Fermented by Lactobacillus brevis Inhibits 
the Inflammatory Response by Suppressing 
the Activation of NFkB in 
Lipopolysaccharide-induced Raw 264.7 
Macrophages
Won-Woo Lee*, Ju-Young Ko, Nalae Kang, Hyun-Soo 
Kim, Min-Sung Lee, Yong-Seok Ahn1, You-Jin Jeon
Department of Marine Life Science, Jeju National 
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P11-264 Antioxidative Activity of Pressure Heating 
Water Extracts from Seaweed
Bo-Yeon Shin*, Mi-Ae Bang, Jong-Gi Jung, Bo-Ram Jung
Jeonnam Biofood Technology Center, Korea

P11-265 Enhancement of Bone Formation and 
Differentiation of hAdMSC by Red-Mold Rice 
(RMR) Extract
Chang-koo Yun*, Eunjeong Seo, Youn-Je Park
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P11-266 Antioxidative Effect of Blue Mussels (Mytilus 
edulis) Processed under Various Condition
Seon Woo Lee*, Mi-Joo Choi, Seung-Cheol Lee1, 
Eunju Park
Department of Food and Nutrition, Kyungnam 
University, Korea, 1Department of Food Science and 
Biotechnology, Kyungnam University, Korea

P11-267 Zebrafish as a Model for High Glucose- 
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Won-Woo Lee, Ju-Young Ko, Nalae Kang, Jae-Young 
Oh, Seo-Young Kim, Hye-Won Yang, You-Jin Jeon
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University, Korea

P11-268 Effets of Rice Cultivar on Production of Mona-
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Eunjeong Seo*, Youn-Je Park
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P11-269 Effect of Crodyceps militaris on Osteoblastic 
Cell Line MC3T3-E1 Cells
Boseom Kang*, JiHyeon Cheon, Myeongjeong Jeon, 
SeoYeon Kim, Mihyang Kim
Department of Food and Nutrition, Silla University, 
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P11-270 Effects of Agrimonia Pilosa Ledeb. on Insulin 
Resistance in Ovariectomized Rats Fed High 
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Mi Ju Kim*, Song Yee Nam, Sang Mi Kim, Hwan 
Hee Jang, Haeng Ran Kim, Young Min Lee
Functional Food & Nutrition Division, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea

P11-271 Antioxidant activity of Acer tegmentosum 
Extracts with Protective Effects against 
H2O2-Induced Oxidative Stress in HepG2 Cell
Inyong Kim*, Yesung Hur, JingJing Ti, Sujin Lee, 
Tae-Kil Eom, Misook Kim, Youngseung Lee, 
Yoonhwa Jeong
Department of Food Science and Nutrition, Dankook 
University, Korea

P11-272 Antioxidant Activities of Six Cultivated 
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Eunji Lee*, Ji-Sang Kim, Eunju Park
Department of Food and Nutrition, Kyungnam 
University, Korea

P11-273 Tyrosinase Inhibitory Activity of Methanolic 
Extract from Solid-state Fermented Medicinal 
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In-Jung Nam*, Seung-hwa Baek, Kun Chun, 
Seung-Hyun Lee, Bum-Ju Seo, Hyeong-U Son, 
Yong-Kyu Shin1, Jong-Myeung Kim1, Sang-Han Lee
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P11-274 Protective Effect of Mixtures of Houttuynia 
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P11-275 Hepatoprotective Effects of Flavonoids on 
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P11-276 Antioxidative and Histone Acetyltransferase 
Activities of Hovenia dulcis Thunb.
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Yoo-Hyun Lee3, Jeongmin Lee4, Kyungmi Kim5, 
Woojin Jun
Division of Food and Nutritional Sciences, Chonnam 
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P11-277 Antioxidant Potentials of Extracts from 
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Suhwa Jeon*, Yanghee You1, Beomjeong Kim, 
Jinyoung Kim2, Jinseok Kim2, Kyungmi Kim3, Woojin 
Jun
Division of Food and Nutritional Sciences, Chonnam 
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P11-278 Free Radical Scavenging and Hepatoprotec-
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Leaves Extracts
Seo Young Min*, Jeongjin Park, Moeun Lee, 
Yanghee You1, Yoo-Hyun Lee2, Jeongmin Lee3, 
Kyungmi Kim4, Woojin Jun
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P11-279 Anti-adipogenesis Effects of Ethanolic Extract 
from Fermented Curcuma longa L. in 3T3-L1
Jihye Kim*, Jeongjin Park, Sunoh Kim1, Kwontaek 
Hwang2, Jeongmin Lee3, Kyungmi Kim4, Woojin Jun
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P12-001 The Study on Quantitative Analysis of 
Norovirus Using Realtime RT-PCR from 
Groundwater Concentrated in Korea
Jeong Su Lee*, Seok Jun Hwang, Yoo Eun Han, Yoo 
Jin Kim, In Sun Joo, Soon Han Kim, Kun Sang Park
Food Microbiology Division, Food Safety Evaluation 
Department, National Institute of Food and Drug Safety 
Evaluation, Korea

P12-002 Airborne Ultrasonic Wave Increases Enzyme 
Activity of Soy-bean Koji
Ju Yeong Byeon*, Wang June Kim
Department of Food Science and Biotechnology, 
Dongguk University, Korea

P12-003 Screening of Palmul-tang Fermenting Lactic 
Acid Bacteria and Compound Changes of 
Fermented Palmul-tang
Hyun Cheol Jeong*, Young Kyoung Rhee, 
Kyung-Tack Kim, Jin Yeul Ma1, Chang-Won Cho
Division of Convergence Technology, Korea Food 
Research Institute, Korea, 1KM-Based Herbal Drug 
Research Group, Korea Institute of Oriental Medicines, 
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P12-004 Screening of Jaeumganhwa-tang Fermenting 
Lactic Acid Bacteria and Compound Changes 
of Fermented Jaeumganhwa-tang
Hyun Cheol Jeong*, Sang Yoon Choi, Hee-Do Hong, 
Young-Chan Kim, Jin Yeul Ma1, Chang-Won Cho
Division of Convergence Technology, Korea Food 
Research Institute, Korea, 1KM-Based Herbal Drug 
Research Group, Korea Institute of Oriental Medicines, 
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P12-005 Optimization of Seasoning Mixture Ratios on 
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Hyang-Sik Yoon*, Jung-Mi Park, Mi Soon Kim, 
Hyun-Ju Eom, Sang Hee Kim, In Gyu Song
Chungcheongbuk-do Agricultural Research and 
Extension Services, Korea

P12-006 Quality Characteristics for Shelf-Life 
Analysis of Various Kimchi Seasoning 
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Sang Hee Kim, In Gyu Song, Hyang-Sik Yoon
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P12-007 Characteristics of Acetobacter pasteurianus 
YH Isolated from Yacon Vinegar 
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Jung-Mi Park*, Mi Soon Kim, Hyun-Ju Eom, Sang 
Hee Kim, In Gyu Song, Hyang-Sik Yoon
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P12-008 Production Process of Various Vinegars with 
Acetobacter Pasteurianus YH
Hyang-Sik Yoon*, Jung-Mi Park, Mi Soon Kim, 
Hyun-Ju Eom, Sang Hee Kim, In Gyu Song
Chungcheongbuk-do Agricultural Research and 
Extension Services, Korea

P12-009 Microbial Diversity in Korean Traditional 
Sourdough
Sae Bom Lim*, Jin Seok Moon, Nam Soo Han
Chungbuk National University, Korea

P12-010 Production of Phenyllactic Acid Using 
Leuconostoc Whole Cells, Involving Highly 
Active Lactate Dehydrogenase
Ling Li*, Nam Soo Han
Department of Food Science & Technology, Chungbuk 
National University, Korea

P12-011 Isolation and Characterization of α-1,6-Glycosyl 
Polymer Hydrolyzing Bacteria from Human 
Intestine
Jinkyoung Kim*, Eun-young Seo, Seung Kee Cho, Jin 
Seok Moon, Nam Soo Han
Department of Food Science and Technology, 
Chungbuk National University, Korea

P12-012 N-Acetylneuraminic Acid Production by 
Recombinant Escherichia coli K12 Expressing 
Neuraminic Acid Synthase Gene (NeuB)
Hye Hyeong Kim*, Seung Kee Cho, Ling Li, Nam 
Soo Han
Department of Food Science and Technology, 
Chungbuk National University, Korea

P12-013 Stimulatory or Inhibitory Effects of 6 Phyto-
chemicals on Human Intestinal Microbiota
Bolortsetseg Baatar*, Eun-Young Seo, Jin Seok 
Moon, Nam Soo Han
Department of Food Science and Technology, 
Chungbuk National University, Korea

P12-014 Screening of Lactic Acid Bacteria for Folate 
Synthesis and Improvement in Folate 
Synthesis
Kyung Min Du1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 
2Research Institute, Bifido Inc., Korea

P12-015 Transformation of Platycosides during 
Fermentation of Platycodi Radix Extracts by 
Aspergillus awamori
Yully Hwang1*, Geun Eog Ji1,2
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1Department of Food and Nutrition, Research Institute 
of Human Ecology, Seoul National University, Korea, 
2Research Institute, Bifido Inc., Korea

P12-016 The Synthesis of Galactooligosaccharides 
(GOS) from Galactose by Bifidobacterium 
longum RD47
Ai Zhi Li1*, Jeong Eun Hwang1, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 
2Research Center, Bifido Inc., Korea

P12-017 Development of Selenium-enriched 
Bifidobacterium bifidum BGN4
Weihong Jin1*, Jeong-Ah Kim1, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 
2Research Center, Bifido Inc., Korea

P12-018 The Synthesis of Fucosylated Oligosaccha-
rides by Bifidobacterium longum RD47
Jeong Eun Hwang1*, Myung Soo Park2,3, 
Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute 
of Human Ecology, Seoul National University, Korea, 
2Research Center, Bifido Inc., Korea, 3Department of 
Culinary Art, Yeonsung University, Korea

P12-019 Identification of Yeast Isolated from Korean 
Nuruk and Their β-Glucan Content for 
Selection Functional Brewing Yeast
Sun-Hee Kang*, Jang-Eun Lee, Young-Hee Kwon, 
Ae-Ran Lee, Byung Hak Ahn
Korean Alcoholic Beverage Research Center, Korea 
Food Research Institute, Korea

P12-020 Identification of Aflatoxin, Ochratoxin, and 
Fumonisin Production in Aspergillus Strains
Nam Yeun Kim1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute 
of Human Ecology, Seoul National University, Korea, 
2Research Institute, Bifido Inc., Korea

P12-021 Isolation and Characterization of 
Lactobacillus plantarum 4-3 Inhibiting 
Growth of Helicobacter pylori from Makgeolli
Sol Ji No*, Jin Seok Moon, Nam Soo Han
Department of Food Science and Technology, 
Chungbuk National University, Korea

P12-022 Cloning, Expression, and Characterization of 
Fructokinase from Leuconostoc mesenteroides 
subsp. mesenteroides ATCC 8293
A Reum Lee*, Ling Li, Nam Soo Han
Department of Food Science & Technology, Chungbuk 
National University, Korea

P12-023 Fermentation of Soymilk Using Proteolytic 
Lactic Acid Bacteria and Skin Care Effect of 
Soybean Peptide
Sulhee Lee*, Young-Seo Park, Jin Wook Kim1, 
Dong-Hun Jang2

Department of Food Science and Biotechnology, 
Gachon University, Korea, 1LCS Biotech, Korea, 2Yonsei 
University Milk, Korea

P12-024 Isolation and Identification of Strains 
Converting Rutin to Quercetin from Human 
Intestinal Microorganism
Na Rae Shin*, Eun Young Seo, Bolortsetseg Baatar, 
Nam Soo Han
Department of Food Science and Technology, Chunbuk 
National University, Korea

P12-025 Reconstruction of Sucrose Isomerase from 
Pectobacterium carotovorum KHH 3-1 by Site 
Directed Mutagenesis for Its Glycosylation 
Activity
Cheon-Hyeon Nam*, Dong-Ho Seo, Jong-Hyun Jung, 
Chang-Sik Oh1, Cheon-Seok Park
Graduate School of Biotechnology and Institute of Life 
Sciences & Resources, Kyung Hee University, Korea, 
1Department of Horticultural Biotechnology and 
Institute of Life Sciences & Resources, Kyung Hee 
University, Korea

P12-026 Analysis of Genome of Methanogenic Hyperther-
mophilic Archaeon, Methanocaldococcussp. 
JH146
You-Tae Kim*, Jong-Hyun Jung, Dong-Ho Seo, James 
F. Holden1, Cheon-Seok Park
Department of Food Science and Biotechnology, 
Institute of Life Sciences and Resources, Kyung Hee 
University, Korea, 1Department of Microbiology, 
University of Massachusetts, USA

P12-027 Idnetification and Characterization of 
Thermostable β-Glucosidase from Hyper-
thermophilic Archaeon Pyrococcus sp. ST04
Ki-won Kang*, Jong-Hyun Jung, Dong-Ho Seo, 
Cheon-Seok Park
Graduate School of Biotechnology and Institute of Life 
Sciences & Resources, Kyung Hee University, Korea

P12-028 Probiotics Characteristics of Pediococcus 
acidilactici, Pediococcus pentosaceus Isolated 
from Korean Rice Wine, Makgeolli
Yeo-Ul Park*, Myo-Deok Kim, Dong-Ho Seo, 
Jung-Hyun Jung, Jae Gwang Park1, Sung Youl 
Hong1, Jae Youl Cho1, Sun-Young Park2, Jong-Wook 
Park2, Woo-Chang Shin2, Cheon-Seok Park
Graduate School of Biotechnology and Institute of Life 
Science & Resources, Kyung Hee University, Korea, 
1Department of Genetic Engineering, Sungkyunkwan 
University, Korea, 2Research Laboratory, 
Kooksoondang Brewery Co., Ltd., Korea

P12-029 Strong Lytic Activity of Staphylococcus 
aureus Phage SA13 and Its Lytic Enzyme
Yoonjee Chang*, Sangryeol Ryu
Department of Food and Animal Biotechnology, Center 
for Food and Bioconvergence, Department of 
Agricultural Biotechnology, Seoul National University, 
Korea

P12-030 Effects of Storage Conditions on Growth of 
Microbial Populations of Ready-to-eat (RTE) 
Products
Ahreum Lee*, HaengSuk Jeong, Jong-Soo Kim, 
Jung-Hoon Lim, Myeong-Jai Yea
Lotte R&D Center, Korea
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P12-031 Proliferation of Bacteria in Icecream 
According to Defrosting Conditions
Eun-Shil Song*, Ji-Su Yu, Haeng-Suk Jeong, 
Jong-Soo Kim, Jung-Hoon Lim, Myeong-Jai Yea
Lotte R&D Center, Korea

P12-032 Secondary Role of Bacteriophage Tail Fiber 
Protein in Host Specificity
Bookyung Park*, Hakdong Shin, Sangryeol Ryu
Laboratory of Molecular Food Microbiology, 
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P12-033 Identification and Characterization of 
Lactobacillus plantarum for the Production of 
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Jin Sun Kim*, SangHyun Kim, Jeonghee Surh, Je 
Hyuk Lee1, Ki-Hyo Jang
Department of Food & Nutrition, Kangwon National 
University, Korea, 1Department of Food & Nutrition, 
Kongju National University, Korea

P12-034 Molecular Cloning and Biochemical 
Characterization of a Novel Thermostable α
-Glucosidase from Pyrobaculum aerophilum 
str. IM2
Seonmi Kim*, Dahye Byun, Hyewon Lee, Hye-Yeon 
Jeon, Hye-Jeong Choi, Dam-Seul Ko, Yeseul Ku, Nari 
Kim, Jae-Hoon Shim
Department of Food Science and Nutrition, Hallym 
University, Korea

P12-035 Physicochemical Characteristics of Domestic 
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Ki-Hyo Jang*, Jin Sun Kim, Kang Hyun Choi, Kyung 
Sun Park, Soo Hyoung Park, Je Hyuk Lee1, Soon Ah 
Kang2

Department of Food & Nutrition, Kangwon National 
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Conversing Technology, Graduate School of Venture, 
Hoseo University, Korea

P12-036 Electrical and Nutritional Properties of Onion 
Juice
SangHyun Kim*, Jin-Sun Kim, Jeonghee Surh, Soon 
Ah Kang1, Ki-Hyo Jang
Department of Food & Nutrition, Kangwon National 
University, Korea, 1Department of Conversing 
Technology, Graduate School of Venture, Hoseo 
University, Korea

P12-037 Quality Evaluation of Makgeolli Containing 
Alcohol Tolerant Pediococcus acidilactici 
Strain K3
Danbie Jang*, Naeun Ryu, Min-Kyu Park, 
Min-Kyung Woo, Tae Man Jung1, Jin Young Choi1, 
Han-Seung Lee
Department of Bio-Food Materials, Silla Univeristy, 
Korea, 1AmBio Co., Ltd., Korea

P12-038 Quality Characteristics of Cucumber 
Jangachi Using Sake Cake by Salt 
Concentration and Storage Period

Young Ran Park*, Joeng Soon Cho, Ji Hye Park1, Ji 
Ho Choi1

Myongji University, Korea, 1National Academy of 
Agricultural Science, RDA, Korea

P12-039 Comparison of Quality Characteristics of 
Jeom-ju by Varying Water Adding Rate
Ji Hye Park*, Ji Ho Choi, So Ra Kim, Soo Hwan Yeo, 
Seok Tae Jeong, Han Seok Choi, Ji Eun Kang, Jae 
Ho Lee
National Academy of Agricultural Science, RDA, Korea

P12-040 Quality Properties of the Fermented Squid 
Byproduct with Probiotics
Won Il Cho*, Sang Moo Kim
Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

P12-041 Investigation of Functional Characteristics of 
Lactobacillus paracasei subsp. paracasei ML7 
Isolated from Mukeunji
Hyo Ju Kim*, Hea Mi Sung, Hyun-Kyung Shin, Eun 
Ju Yang
Jeonnam Biofood Technology Center, Korea

P12-042 Substrate Specificity of a Commensal 
Sialidase from Bacteroides thetaiotaomicron
Hee-Jeong Ahn*, Dae-Han Lee, Min-Gyu Kim, 
Young-Wan Kim
Department of Food and Biotechnology, Korea 
University, Korea

P12-043 Expansion of O-Glycoligase Repertories 
toward Cyclodextrin Glucanotransferase
Chao Li*, Hee-Jeong Ahn, Jin-Hyo Kim1, Young-Wan 
Kim
Department of Food and Biotechnology, Korea 
University, Korea, 1Chemical Safety Division, National 
Academy of Agricultural Sciences, Rural Development 
Administration, Korea

P12-044 Novel Amylose Encapsulation System Based 
on Enzymatic Amylose Polymerization
Ji-Hoon Jung*, Dong-Ho Seo, Cheon-Seok Park, 
Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P12-045 Factors Affecting the Growth and Mycotoxin 
Production of Aspergillus flavus on Rice 
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Seonyeong Choi*, Hyejung Jun, Jee-Hoon Ryu
Department of Food Bioscience and Technology, 
College of Life Sciences and Biotechnology, Korea 
University

P12-046 Development of Antimicrobial Sachet 
Containing Oregano Microcapsules to Inhibit 
the Growth of Erwinia chrysanthemi on Fresh 
Iceberg Lettuce
Hyun-Sun Seo*, Ahreum Cho1, Jaejoon Han, 
Jee-Hoon Ryu
Department of Food Bioscience and Technology, 
College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Department of Food Science and 
Biotechnology, Sungkyunkwan University, Korea
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P12-047 Survival of Bacteria, Mold or Yeast in 
Galactooligosaccharide as Affected by 
Storage Temperature
Jihyun Bang*, Jee-Hoon Ryu
Department of Food Bioscience and Technology, 
College of Life Sciences and Biotechnology, Korea 
University, Korea

P12-048 Cumulative Inhibitory Activity of Various 
Organic Acids in Combination with Acetic 
Acid against Yeasts in Dongchimi Juice
Young Keum Shin*, Seong Ho Chae, Seul I Lee, Kyu 
Hang Kyung
Department of Food Science, Sejong University, Korea

P12-049 Isolation of Folic Acid Producing Bacteria with 
Spectrophotometry Using 3-Aminophenol 
Coupling Reaction
Eunyoung Lee*, Young Jin Kim
Korea Food Research Institute, Korea

P12-050 Effectiveness of Nitrogen Additions for 
Completion of Stuck Fermentation of 
Blueberry Wine
Seung-Ho Seo*, Seon-A Yoo, Seo-Yeon Hyun, 
Hong-Seok Son
Department of Food and Nutrition, Dongshin 
University, Korea

P12-051 Quality Characteristics of Bokbunja Wines 
Produced by Adding Different Amounts of 
Water
Seon-A Yoo*, Seung-Ho Seo, Seo-Yeon Hyun, 
Hong-Seok Son
Department of Food and Nutrition, Dongshin 
University, Korea

P12-052 Quality Characteristics of Gochujang Added 
with Sub-ingredients
YuJin Kim*
Department of Agrofood Resources, National Academy 
of Agricultural Science, RDA, Korea

P12-053 Characteristics of Jochung with Addition of 
Rice Nuruk
Ji-Eun Baek*, Yoon-Hee Choi, Se-Hyun Jeong, 
Jung-Eun Lee, Yu-jin Kim
Department of Agrofood Resources, National Academy 
of Agricultural Science, Korea

P12-054 Changes in Isoflavone Content and Quality 
Characteristics of Cheonggukjang Prepared 
with Bacillus subtilis HJ18-3 and KACC 
15935
Kyung ha Lee*, Yoon Hee Choi, Hye Sun Choi, 
Shin Young Park, Jin Song
Fermentated Food Science Division, National Academy 
of Agricultural Science, RDA, Korea

P12-055 Fermentative Characteristics of Low-sodium 
Kimchi: Salt Concentration Limit for Kimchi 
Quality
Jungeun Cho*, Ji Hyun Lee, Sung Hyun Kim, 
Hye-Young Seo
World Institute of Kimchi, Korea

P12-056 Quality Characteristics of Makgeolli 
Supplemented with Pineapple
Seo-Yeon Hyun*, Seung-Ho Seo, Seon-A Yoo, 
Hong-Seok Son
Department of Food and Nutrition, Dongshin 
University, Korea

P12-057 Quality Characteristics of Vinegar Made with 
Immature Citrus unshiu
Joon-Ho Hwang1,2*, Mi-Ran Yi2, Hyun-Joeng Oh2, 
Sang-Bin Lim2,3

1Department of Biology, Jeju National University, 
Korea, 2Biotechnology Regional Innovation Center, Jeju 
National University, Korea, 3Department of Food 
Bioengineering, Jeju National University, Korea

P12-058 Characterization of Bacillus Strains Isolated 
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Bo-Ram Jung1, Soo-Kyung Yoon1, Won-Seob Song2, 
Kyung-Min Choi3, Hee-Ock Boo4, Eui-Su Choung5

Department of Pharmacy, College of Pharmacy, Mokpo 
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Technology Center, Korea, 2Department of 
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3Institute of Jin An Red Ginseng, Korea, 4JPHYTO M&F 
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P12-059 Development of Makgeolli with High Dietary 
Fiber
Dae-Hyoung Lee*, Yong-Seon Lee, Jae-Soon Seo, 
Heui-Yun Kang, Soon-Jae Kim, In-Tae Park
Gyeonggido Agricultural Research & Extension 
Services, Korea

P12-060 Manufacture Development to Decrease Aging 
Periods for Distilled Liquor
Dae-Hyoung Lee*, Yong-Seon Lee, Chang-Hui Cho, 
Jae-Soon Seo, Heui-Yun Kang, In-Tae Park, 
Hee-Dong Kim
Gyeonggido Agricultural Research & Extension 
Services, Korea

P12-061 Optimization Technique of Makgeolli 
Brewery Using Boranchan Variety
Dae-Hyoung Lee*, Yong-Seon Lee, Chang-Hui Cho, 
Jae-Soon Seo, Heui-Yun Kang, In-Tae Park
Gyeonggido Agricultural Research & Extension 
Services, Korea

P12-062 Development of Makgeolli to Inhibit 
Precipitation
Dae-Hyoung Lee*, Jae-Soon Seo, Yong-Seon Lee, 
Chang-Hui Cho, Soon-Jae Kim, In Tae Park, 
Hee-Dong Kim
Gyeonggido Agricultural Research & Extension 
Services, Korea

P12-063 Isolation and Characterization of Bacteria 
with Bacteriocin-like and Fibrinolytic Acti-
vities from Korean Traditional Fermented 
Foods
Se-Hui Lee*, Min-Ju Ahn, Ju-Hoon Lee
Department of Food Science and Biotechnology, 
Graduate School of Biotechnology, Kyung Hee 
University, Korea
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P12-064 Characterization of a Glutaminase from 
Bacillus sp. Screened from Korean Fermented 
Foods
Jun-Ho Ahn*, Hye-Bin Cho, Byoung-Oon Jun1, 
Sung-Yeoul Ryu1, Young-Wan Kim
Department of Food and Biotechnology, Korea 
University, Korea, 1R&D Center, Nong Sim Ltd., Korea

P12-065 Molecular Cloning of Genes for α-Galactosidase 
from Bacteroides thetaiotaomicron
Hee-Jeong Ahn*, Young-Wan Kim
Department of Food and Biotechnology, Korea 
University, Korea

P12-066 Structural Analysis of Bacteroides 
thetaiotaomicron Commensal Sialidase
Min-Gyu Kim*, Kwang-Hyun Park1, Eui-Jeon Woo1, 
Young-Wan Kim
Department of Food and Biotechnology, Korea 
University, Korea, 1Korea Research Institute of 
Bioscience & Biotechnology, Korea

P12-067 Comparison of the Quality Characteristics of 
Korean Commercial Baechu Kimchi
Ji-Hee Yang*, Eun-Ji Choi, Ji-Hyun Lee, Mi-Ai Lee, 
Young Bae Chung, Hye-Young Seo
World Institute of Kimchi, Korea

P12-068 High-Level Expression of Recombinant β
-Glucosidase from Bifidobacterium 
pseudocatenulatum
So Youn Youn1*, Myeong Soo Park2,4, Geun Eog Ji3,4

1Animal and Plant Quarantine agency, Ministry of 
Agriculture, Food and Rural Affairs, Korea, 
2Department of Hotel Culinary Arts, Yeonsung 
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Research Institute of Human Ecology, Seoul National 
University, Korea, 4Research Institute, Bifido Inc., 
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P12-069 The Selection of Useful Strains and Quality 
Analysis for Takju Manufaturing 
Da-Hee Jeong*, Chang-Ho Baek, Joo-Yoen Kim, Ji-Ho 
Choi, Han-Seok Choi, Seong-Yeol Baek, Hye Young 
Park, Seok-Tae Jeong, Soo-Hwan Yeo
Fermented Food Science Division, Department of 
Agro-food Resource, NAAS, RDA, Korea

P12-070 Properties of Flavor Compound on Sweet 
Potato-Soju Produced from Korean Sweet 
Potato Cultivars
Won Sin Kim*, Beyng Hoon Jeon1, Hyeong-Un Lee2, 
Kazuya Yodhitake3, Kazunori Takamine3

Division of Life Science, College of Natural Sciences, 
Institute of Biotechnology, Wonkwang University, 
Korea, 1Department of pathology, College of Oriental 
Medicine, Wonkwang University, Korea, 2Bioenergy 
Crop Research Center, National Institute of Crop 
Science (NICS), RDA, Korea, 3Education and Research 
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University, Japan

P12-071 Quality Changes of Cabbage Kimchi with 
Fermentation and Ripening Temperatures
Eung-Soo Han*, Su-Hyun Kim, Eunjin Seo, Ja Young 
Jang, Myeong-Ju Lee1

World Institute of Kimchi, Korea, 1Samsung 
Electronics, Korea

P12-072 Preparation of Kimchi Using Novel 
Mannitol-producing Weissella cibaria
Ye-Seul Suh*, Hwa-Gyeong Kim, Yu-Gyeong 
Hwang, Deok-Young Jhon
Department of Food and Nutrition, Graduate School 
Chonnam National University, Korea

P12-073 Kimchi Fermentation Using Gamma-amino-
butyric Acid-producing Lactobacillus brevis
Yu-Gyeong Hwang*, Hwa-Gyeong Kim, Ye-Seul 
Suh, Deok-Young Jhon
Department of Food and Nutrition, Graduate School 
Chonnam National University, Korea

P12-074 Effect of Calcium Lactate on the Fermentation 
of Kimchi
Jong-Hyun Hwang*, Su-Ji Ji, Mi Yu, Je-Il Kim1, 
Sun-Mi Yun1, Ha-Eun Song1
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Transportation National University, Korea, 
1Department of Food Science and Technology, Korea 
Transportation National University, Korea

P12-075 The Virulence, Motility and Biofilm 
Formation are Regulated by Mcp of pCSA2 in 
Cronobacter sakazakii ATCC 29544
Hyelyeon Hwang*, Sangryeol Ryu
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P12-076 Quantitative Analysis According to Ripening 
Period of Traditionally Produced Soybean 
Sauce and Soybean Paste
Hye-Jung Sim*, Na-Ri Yoon, Fu-Tian Yu, 
Kyung-Hee Koh
Department of Food Science and Nutrition, The 
Catholic University of Korea, Korea

P12-077 Comprehensive Transcriptome Analysis of 
Salmonella Typhimurium Lacking PtsN
Woongjae Yoo*, Hyunjin Yoon1, Sangryeol Ryu
Laboratory of Molecular Food Microbiology, 
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology, Seoul 
National University, Korea, 1Department of Food 
Technology and Services, Eulji University, Korea

P12-078 Production of Bioactive Compounds in the 
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Bacillus sp.
Ji-Yeon Lim1*, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
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1Department of Food Science and Technology, 
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Keimyung University, Korea, 2The Center for 
Traditional Microorganism Resource (TMR), Keimyung 
University, Korea

P12-080 Over-production of γ-Amino Butyric Acid 
(GABA) in Submerged Culture of Ceriporia 
lacerata Using Lactobacillus plantarum K154
Eun-Ji Lee1*, Dong-Cheol Park3, Sam-Pin Lee1,2

1Department of Food Science and Technology, 
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Traditional Microorganism Resource (TMR), Keimyung 
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University, Korea

P12-082 Potential Probiotic Bacteria Enhances the 
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Department of Animal Science, Institute of Rare Earth 
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P12-084 Optimization of Lactic Acid Fermentation for 
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Hyo-Seon Lee1*, Soon-Young Kwon1, Sam-Pin Lee1,2

1Department of Food Science and Technology, 
Keimyung University, Korea, 2The Center for 
Traditional Microorganism Resource (TMR), Keimyung 
University, Korea

P12-085 Purification Method of AqpZ to Create a 
Capable Water Purify System
Andres Letona*, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee 
University, Korea

P12-086 Influence of hfq Homologue in the 
Pathogenesis of Cronobacter sakazakii
Seongok Kim*, Dajeong Kim, Sangryeol Ryu
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P12-087 Production of High Acetic Acid Vinegar Using 
2nd Stage Fermentation and Its Quality 
Characteristics

Na Hye Sung*, Seung Mi Woo1, Jeong Eun Lee1, Eun 
Su Jeong1, Joong-Ho Kwon, Soo Hwan Yeo2, Yong 
Jin Jeong1

Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Department of 
Food Science and Technology, Keimyung University, 
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P12-088 A Functional Study on Post-Fermented Tea 
Using Tea Leaves Harvested in Fall
Hyo jin Kim*, Na Ri Yoon, Fu Tian Yu, Kyung Hee 
Koh
Department of Food Science and Nutrition, The 
Catholic University of Korea, Korea
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Other in Adhesion and Invasion of 
Cronobacter sakazakii ATCC 29544
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Liu Jing, Paul Tetteh, Kwang-Pyo Kim
Department of Food Science and Technology, College of 
Agriculture and Life Sciences, Chonbuk National 
University, Korea

P12-090 Inv Is Essential for Basolateral Invasion of 
Caco-2 Cells and Acts Synergistically with 
OmpA to Affect In Vitro and In Vivo Virulence 
of Cronobacter sakazakii ATCC 29544
Dilini Chandrapala*, Kyumson Kim1, Younho Choi1, 
Amal Senevirathne, Dong-Hyun Kang1, Sangryeol Ryu1, 
Kwang-Pyo Kim
Department of Food Science and Technology, College of 
Agriculture and Life Sciences, Chonbuk National 
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Biotechnology, Department of Agricultural 
Biotechnology, Center for Food and Bioconvergence, and 
Research Institute for Agriculture and Life Sciences, 
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P12-091 Bacillus licheniformis Isolated from Korean 
Traditional Food Resources Induces the Host 
Immune Response in Caenorhabditis elegans
Seok Jun Son*, Young Jae Lee, Mi Ri Park, Nag-Jin 
Choi, Ho Sung Cho1, Juhee Heo2, Do-Youn Jung2, 
Younghoon Kim
Department of Animal Science, Institute of Rare Earth 
for Biological Application, Chonbuk National 
University, Korea, 1Bio-safety Research Institute and 
College of Veterinary Medicine, Chonbuk National 
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Submerged Culture of Ceriporia lacerata and 
Their Structural Analysis and Molecular 
Characterization
Ji-Eun Kim1,2*, Key Whang1, Sam-Pin Lee1,3

1Department of Food Science and Technology, 
Keimyung University, Korea, 2World Bio Tech Co., Ltd., 
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Resource (TMR), Keimyung University, Korea
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P12-093 Effect of Red Ginseng Starch on the Growth 
of Lactic Acid Bacteria
Yeong-Su Kim*, Young-Boo Jang, Hwan Lee, 
Do-Yeon Kim, Dong Min Kim, Da Jeong Kim, 
Jong-Dae Park, Mi-Yae Shon
International Ginseng & Herb Research Institute, Korea

P12-094 Identification and Characterization of Outer 
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Jaewoo Bai*, Hyunjin Yoon1, Seul I Kim1, Sangryeol Ryu
Laboratory of Molecular Food Microbiology, 
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology, College of 
Agriculture and Life Science, Seoul National 
University, Korea, 1Department of Food Technology and 
Services, Eulji University, Korea

P12-095 Quality Characteristics of Korean Traditional 
Meju during Fermentation
Ae-Ri Han*, Ji-Hee Yang, Mi-Ai Lee, Hye-Young Seo, 
Wan-Soo Park
World institute of Kimchi, Korea

P12-096 Manufacturing of Red Ginseng Makgeolli 
Using the Red Ginseng Starch
Do-Yeon Kim*, Yeong-Su Kim, Young Boo Jang, 
Hwan Lee, Jong-Dae Park, Mi-Yae Shon
International Ginseng & Herb Research Institute, Korea

P12-097 AraE Is a Potential Xylose Transprter in 
Bacillus subtilis
Yeong-Je Seong*, Seok Hwan Choi1, Yong-Cheol Park
Department of Bio and Fermentation Convergence, 
Kookmin University, Korea, 1Department of Forest 
Products, Korea Forest Research Institute, Korea

P12-098 Physiological Characteristics and 
Anti-obesity Effect of Enterococcus faecalis 
MD366
Seong-A Cho*, Kee-Sung Kim, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea 
Food Research Institute, Korea

P12-099 Physiological Characteristics and Anti-obesity 
Effect of Lactobacillus plantarum FH185
Seong-A Cho*, Kee-Sung Kim, Myung-Ki Lee, 
Sang-Dong Lim
Fermentation & Functionality Research Group, Korea 
Food Research Institute, Korea

P12-100 Physiological Characteristics and GABA 
Production of Lactobacillus plantarum K74 
Isolated from Kimchi
Sun-Young Park*, Kee-Sung Kim, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea 
Food Research Institute, Korea

P12-101 Characteristics and Cultivation Conditions of 
Bacteria Producing Folic Acid
Jeong-Ryong Do*, Sang-Dong Lim, Myung-Ki Lee, 
Su-Yeon Back
Korea Food Research Institute, Korea

P12-102 Optimization of GABA Production in 
Chongmyungtang by Lactobacillus plantarum 

K154 Isolated from Kimchi
Sun-Young Park*, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea 
Food Research Institute, Korea

P12-103 Optimization of GABA Production in the 
Fermented Soy Milk by Lactobacillus 
plantarum K255 Isolated from Kimchi
Hye-Young Shim*, Kee-Sung Kim, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea 
Food Research Institute, Korea

P12-104 Effect of Laminaria japonica on the Quality 
and Functionality of Korean Traditional Rice 
Wine, Makgeolli
Jae-Suk Choi2*, Yu-Ri Lee1, Su-Jung Kwon1, EunHa 
Kang1, Kyu-Bi Lee1, Hyo Ju Seo1,2, Sun Hwa Moon2, 
Sun-Mee Park3, Jae Hak Sohn1,2

1Department of Bio-food Materials, Silla University, 
Korea, 2RIS Center, IACF, Silla University, Korea, 
3HACCP Training Center, IACF, Silla University, Korea

P12-105 Quality Properties of Makgeolli Brewed with 
Various Koji
Naeun Ryu*, Sharon An, Dong-Heon Lee, Jung-Hyun 
Park, Dong-Bin Lim, Eun-Woo Shin, Yu-Ri Lee, 
Han-Hong Yoon1, Han-Seung Lee, Jae Hak Sohn
Department of Bio-food Materials, Silla University, 
Korea, 1Chung-Moo Fermentation Co., Ltd., Korea

P12-106 Bacillus cereus and Bacillus thuringiensis 
Spores in Korean Rice: Prevalence and Toxin 
Production According to Production Area 
and Degree of Milling
Booyoung Kim*, Jihyun Bang, Hoikyung Kim1, 
Yoonsook Kim2, Byeong-sam Kim2, Larry R. 
Beuchat3, Jee-Hoon Ryu
Department of Food Bioscience and Technology, Korea 
University, Korea, 1Division of Human Environmental 
Sciences, Wonkwang University, Korea, 2Korea Food 
Research Institute, Korea, 3Center for Food Safety and 
Department of Food Science and Technology, 
University of Georgia, USA

P12-107 Switch from Lysogenic to Lytic Development 
by an Anti-repressor in Temperate Phage 
SPC32H
Minsik Kim*, Sangryeol Ryu
Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology and Center 
for Food and Bioconvergence, Seoul National 
University, Korea

P12-108 Volatile Compounds Determination in Mash 
Fermented with Puffed Rice and Distillate
Sang-Bum Kim*
Department of Agro-Food Resources, National 
Academy of Agricultural Science, Korea

P12-109 Isolation and Characteristics of Fucoidan 
Degrading Bacterium from Marine
Yu-Ri Lee*, Kyu-Bi Lee, Sang-Un Lee, Jong Min 
Lim1, Ki-Young Kim1, Han-Seung Lee, Jae Hak Sohn
Department of Bio-food material, College of Medical & 
Life Sciences, Silla University, Korea, 1Glucan Corp., 
Korea
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P12-110 Anti-oxidative Activity of Fermented Maillard 
Reaction Product (MRPs) by Probiotic 
Lactobacillus Strains
Hyuck-Sun Kwon*, Sae-Hun Kim
Division of Food Bioscience and Technology, College of 
Life Science and Biotechnology, Korea University, Korea

P12-111 Promoter Sequences for Strong and 
Constitutive Gene Expression in Leuconostoc 
mesenteroides ATCC 8293 and Leuconostoc 
citreum 95
Seungkee Cho*, Hye Hyeong Kim, Nam Soo Han
Department of Food Science and Technology, 
Chungbuk National University, Korea

P12-112 Characterization of Makgeolli Brewed with 
Wild Yeast Strain Y54-3 (Saccharomyces 
cerevisiae) Depending on the Nuruk
Hyang Rin Kang*, Hye Ryun Kim, Byung Hak Ahn
Korean Alcoholic Beverage Research Center, Korea 
Food Research Institute, Korea

P12-113 Change in Lactic Acid Bacteria Flora during 
Fermentation and Storage of Momordica 
charantia L. Makgeolli (Rice Wine) Using 
PCR-Denaturing Gradient Gel Electrophoresis 
(DGGE)
Ae Ran Lee*, Young-Hee Kwon, Hye Ryun Kim, 
Jae-Ho Kim, Byung Hak Ahn
Korean Alcoholic Beverage Research Center, Korea 
Food Research Institute, Korea

P12-114 Evaluation of Immuno-enhancing Properties 
for the Jujube Ferments by Lactobacillus sp. 
Young Kyoung Rhee*, Bo ra Yoon, Sungmi Hong, 
Hee-Do Hong, Chang-Won Cho, Young Chan Kim
Division of Convergence Technology, Korea Food 
Research Institute, Korea

P12-115 Risk Analysis and Chemical and Sensory 
Characteristics of Doenjang (Soybean Paste) 
Made with Different Seed Culture
Seong-Ja Lim*, Jong-Hoon Lee1, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea, 1Department of Food Science and 
Biotechnology, Kyonggi University, Korea

P12-116 Screening of Exopolysaccharide-producing 
Bacillus sp. Isolates from Various Soybean 
Pastes
Yu-Jin Ahn*, Sun Young Lee, Soo Hwa Baik, Jin 
Song, Jae Hyeon Kim, Hye Sun Choi
Department of Agrofood Resources, NAAS, RDA, Korea

P12-117 Effects of Storage Container Type and 
Temperature on the Microbiological and 
Biochemical Qualities of Buckwheat 
(Fagopyrum esculentum) Soksungjang
Sun Young Lee*, Yu-Jin An, Soo Hwa Baik, Jin Song, 
Sin Young Park, Hye Sun Choi
Department of Agro-food Resources, National 
Academy of Agricultural Science, RDA, Korea

P12-118 Expression and Characterization of a 
Glutamate Decarboxylase from Lactobacillus 
brevis 877G Producing γ-Aminobutyric Acid

Ji-Yeon Lee*, Myung-Ji Seo1, Young-Do Nam, 
So-Lim Park, So-Young Lee, Sung-Hun Yi, 
Seong-Il Lim
Fermentation and Functionality Research Group, 
Korea Food Research Institute (KFRI), Korea, 1Division 
of Bioengineering, Incheon National University, Korea

P12-119 Screening of Cryoprotectants to Increase 
Survivability of Lactic Acid Bacteria during 
Freeze Drying Process
Hyun Jung Gwak*, Na Ra Lee, Tae-Woon Kim, 
Jong-Hee Lee, Hak-Jong Choi, Sung-Hee Park, 
Ja Young Jang, Hae Woong Park
World Institute of Kimchi, Korea

P12-120 Characterization of Sigma Factors of 
Lactobacillus plantarum 
Eugene Kim*, Hyeong Lim, Tae-Woon Kim, Ja 
Young Jang, Hae Woong Park, Hak-Jong Choi, 
Sung-Hee Park, Jong-Hee Lee
World Institute of Kimchi, Korea

P12-121 Selection of Lactic Acid Bacteria with 
Antibacterial Activity for the Extension of 
Kimchi Shelf-life
Yu Jin Kim*, Na Ra Lee, Ja Young Jang, Hyun Ju 
Kim, Miran Kang, Hae Woong Park, Hak-Jong Choi, 
Sung-Hee Park, Jong-Hee Lee, Tae-Woon Kim
World Institute of Kimchi, Korea

P12-122 A Unique Characterization of Lactobacilli for 
Simultaneous Utilization of Glucose and 
Galactose
Kyung Hun Jeong*, Jae Han Kim
Department of Food Nutrition, Chungnam National 
University, Korea

P12-123 Quality Characteristic of Yakju with Rice 
Whole Grain and Rice Starch
Ji Eun Kang*, Han Seok Choi, Ji Ho Choi, Seok Tae 
Jeong, Seo Hwan Yeo
Fermented Food Science Division, National Academy 
of Agricultural Science, RDA, Korea

P12-124 Characterization and Comparative Analysis 
of a Cytoplasmic α-Amylase, AmyA, of 
Escherichia coli in Glycogen Metabolism
Ji Yun Kwak*, Kwan Hwa Park1, Jong Tae Park
Department of Food Science and Technology, 
Chungnam National University, Korea, 1Department of 
Foodservice Management and Nutrition, Sangmyung 
University, Korea

P12-125 Optimal Culture Conditions and Screening of 
Yeast Microorganisms for Mixed Fermented 
Beverage
Jong-Min Noh*, Han-Seok Choi, Seok-Tae Jeong, 
Ji-Ho Choi, Ji-Eun Kang
Fermented Food Science Division, National Academy 
of Agricultural Science, RDA, Korea

P12-126 By Using AY1 Stater Study on the Quality 
Characteristics of Mash
Eugene Kim*, Hanseok Choi, Seoktae Jeong, 
Jiho Choi, Jieun Kang
Fermented Food Science Division, National Academy 
of Agricultural Science, RDA, Korea
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P12-127 Development of Protease Production Process 
with Immobilization of Bacillus subtilis sp.
Dan Bi Lee*, Gi Eun Kim
Department of Biotechnology, Seokyeong University, 
Korea

P12-128 Development of Waste Blood Treatment 
Technology with Microorganisms from 
Fermented Soy Paste
Dan Bi Lee*, Gi Eun Kim
Department of Biotechnology, Seokyeong University, 
Korea

P12-129 Probiotic Characteristics of Lactobacillus 
gasseri 3B2 and Its Use for Red Ginseng 
Fermentation
Ji-Youn Kim1,2*, Jung-Ryul Byun2, Duk-Geun Oh2, 
Gur-Yoo Kim3, Sung-Sik Yoon1

1Yonsei University, Korea, 2Seoul F&B Co., Ltd., Korea, 
3Kangwon National University, Korea

P12-130 Study on the Microbial Cell Immobilization 
for Food Agriculture Application
Youn Soo Lee*, Gi Eun Kim
Department of Biological Engineering, Seo Kyeong 
University, Korea

P12-131 Quality Characteristics of Low Salted 
Doenjang added with Oat Powder
Min-hee Kim*, Ji-na Lee, Hyeong-eun Kim, Yong-suk 
Kim
Department of Food Science & Technology, Chonbuk 
National University, Korea

P12-132 Quality Characteristics of a Low-Salt 
Soybean Paste (Doenjang) Added with Black 
Rice Powder
Seong-Pil Moon*, Ji-Na Lee, Hyeung-Eun Kim, 
Yong-Suk Kim
Department of Food Science & Technology, 
Chonbuk National University, Korea

P12-133 Physicochemical Characteristics of 
Low-salted Soybean Pastes Containing 
Dioscorea bulbifera
Bo-mi Kim*, Hyo-kyung Lee, Yong-suk Kim
Department of Food Science & Technology, 
Chonbuk National University, Korea

P12-134 Brewing Aptitude Evaluation of Grape (Vitis 
coignetiae) Varieties
Jin Ah Jeon*, Seok Tae Jeong, Han Seok Choi, Ji Ho 
Choi, Soo Hwan Yeo, Ji Eun Kang
Fermentation & Food Science Division, National 
Academy of Agricultural Science, RDA, Korea

P12-135 Effect of Garlic on Kimchi Fermentation
Jin Ju Lee*
Ourhome, Korea

P12-136 Flos lonicera Exerts Anti-obesity Effect via 
Regulation of Gut Flora
Ki-Cheol Kim*, Jing-Hua Wang, Kyungsun Han, 
Hyung-Gu Kim, Hussain Ahtesham, Ho-Jun Kim
Department of Oriental Rehabilitation Medicine, 
Graduate School of Oriental Medicine, Dongguk 
University-Seoul, Korea

P12-137 Effect of Unfermented and Fermented 
Atractylodes Macrocephae on Gut 
Permeability and LPS-induced Inflammation
Kyungsun Han*, Kicheol Kim, Jinghua Wang, 
Hojun Kim
Department of Oriental Rehabilitation Medicine, 
Dongguk University, Korea

P12-138 Characterization of a New Branching Enzyme 
from Vibrio vulnificus in Comparison with 
Typical Bacterial Branching Enzymes
Hye-Jin Jo*, Jae-Min Ko, Jung-Wan Kim1, 
Jong-Tae Park
Department of Food Science and Technology, 
Chungnam National University, Korea, 1Division of 
Bioengineering, Incheon National University, Korea

P12-139 Manufacturing of the Yeonip (Lotus leaf) Rice 
Wine Using Sugar Extract from Lotus Leaf
Eun-Young Lee*, Tae-Young Kim
Fermentation & Food Processing Division, National 
Academy of Agricultural Science, Korea

P12-140 Isolation of Non-Saccharomyces Yeasts 
Producing Extracellular Enzymes and 
Aromatic Compounds for Production of 
Korean Liquor
You Jung Lee1,2*, Hye Ju Yun1, Soo-Hwan Yeo1, 
Hye Young Park1, Seong Yeol Baek1

1Fermented Food Division, Department of Agro-food 
Resource, NAAS, RDA, Korea, 2Department of Food 
Science and Technology, Chungbuk National 
University, Korea

P12-141 Isolation and Physiological Characteristics of 
Lactic Acid Bacteria for Fermented Seaweed 
Starter
Jin Hak Kim*, Shin Ho Lee, Kyoung Myoung Kang, 
Hye Min Kang, La Young Park
Department of Food Science and Technology, Catholic 
University of Daegu, Korea

P12-142 Study on the Variable Yeast Cells for Brewing 
Process
Youn Soo Lee*, Gi Eun Kim
Department of Biological Engineering, Seo Kyeong 
University, Korea

P12-143 Production of Antibacterial from Wheat Bran 
Extract in Pilot Scale
Yu-Ri Kang*, Sung-Hoon Jo, Eun-Ji Choi1, Moon-Sun 
Hahm1, Young-In Kwon
Department of Food and Nutrition, Hannam 
University, Korea, 1Research Institute, Bioprogen Co., 
Ltd., Korea

P12-144 Identifiacation and Characteristics of Yeast 
for Fermentation of Wine with Berries Fruits 
Isolated from Mulberry
Ji Hye Jung*, Hae Hoon Yoon, Han Woo Lee
Gochang Black Raspberry Research Institute, Korea

P12-145 Identifiacation and Characteristics of Lactic 
Acid Bacteria for Starter of Black Raspberry 
Beverage Isolated from Kimchi
Ji Hye Jung*, Hae Hoon Yoon
Gochang Black Raspberry Research Institute, Korea
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P12-146 Effects of Storage Temperature on the Quality 
of Lotus Root during Storage and the 
Characteristics of Lotus Root Yakju
Jeong-Sil Choi*, Seok-Tae Jeong, Ji-Ho Choi, 
Han-Seok Choi, Soo-Hwan Yeo
Fermentd Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

P12-147 Enzymatic Properties and Reaction 
Mechanisms of Maltodextrin Glycosyl-
transferase from Thermotoga neapolitana 
DSM4359
Suae Kim*, So Hae Park, Won Baek Kim, Ji Hoe 
Hwang, Heeseob Lee
Department of Food Science and Nutrition, Pusan 
National University, Korea

P12-148 Comparison of Fermentative Properties of 
Makgeolli by Various Yeasts
Yesung Hur*, Hwayoung Noh, JingJing Ti, Inyong 
Kim, Youngseung Lee, Yoonhwa Jeong, Misook Kim
Department of Food Science and Nutrition, Dankook 
University, Korea

P12-149 Takju Tradition of Quality Characteristics by 
the Addition of Lactic Acid
EuiHyoun Jung*, Seoktae Jung, Jiho Choi, Hanseok 
Choi, Jieune Kang
Fermented Food Science Division, National Academy 
of Agricultural Science, RDA, Korea

P12-150 Manufacturing Method to Improve Flavor 
and Stability of Makgeolli
Suk-Hee Song*, Hee-Suk Kwon, Woo-Chang Shin
Research Laboratories, Kooksoondang Brewery Co., 
Ltd., Korea

P12-151 Antioxidant Capacity and Angiotensin 
I-Converting Enzyme Inhibitory Activity of 
Makgeolli Lees Hydrolysates
Hyein Kim*, Inyong Kim, Jiyeon Lee, Youngseung 
Lee, Misook Kim, Yoonhwa Jeong
Department of Food Science and Nutrition, Dankook 
University, Korea

P12-152 Cyclization, Disproportionation and 
Hydrolysis of Three 4-α-Glucanotransferases
Jung-Eun Kim*, Jae-Min Ko, Jong-Tae Park
Department of Food Science and Technology, 
Chungnam National University, Korea

P13.  Food Engineering

P13-001 Stress Relaxation Behavior of Dried 
Mozzarella Cheese and Its Bending 
Characteristics
In-Su Hwang*, Keon-Bong Lee1, Yong-Kook Shin1, 
Moo-Yeol Baek, Byung-Yong Kim
Department of Food Science and Biotechnology, Kyung 
Hee University, Korea, 1Research and Development 
Center, Seoul Dairy Cooperative, Korea

P13-002 Change in the Rheological Properties of 
Cheddar, Gouda and Mozzarella Cheeses at 
the Various Storage Temperatures
Jae-Yong Kim*, Keon-Bong Lee1, Yong-Kook Shin1, 

Moo-Yeol Baek, Byung-Yong Kim
Department of Food Science and Biotechnology, Kyung 
Hee University, Korea, 1Research and Development 
Center, Seoul Dairy Cooperative, Korea

P13-003 Neuroprotective Effect of Luteolin Isolated 
from Reseda luteola in HT22 Mouse 
Hippocampal Cells
Seong Soon Kim*, Ji Yeon Seo, Hye-Ryung Kang, 
Alexandra Zakharova, Bo Ram Kim, Mi Hye Kim, 
Ji Eun Woo, Mi Kyung Han, Soon Sung Lim1, 
Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea, 1Department of Food 
Science and Nutrition, Hallym University, Korea

P13-004 Effects of Hydrocolloids on Humidity 
Stability of Tapioca Starch Film
Sae Ron Byul Kim*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea 
University, Korea

P13-005 Cold Plasma Treatments for Microbial Safety 
of Cabbage, Lettuce, and Dried Figs
Hanna Lee*, In-hah Kim, Jung-Eun Kim, Myong-Soo 
Chung1, Sea C. Min
Department of Food Science and Technology, Seoul 
Women’s University, Korea, 1Department of Food 
Science and Engineering, Ewha Womans University, 
Korea

P13-006 Inactivation of Microorganisms in Makgeolli 
by High Voltage Pulsed Electric Fields 
Combined with Intense Pulsed Light
Hee Jeong Hong1,3*, Hee Ran Park1,3, Han-Sul Park1,3, 
So Jung Yoon1,3, Jung-Kue Shin2,3

1Department of Traditional Food Industry, JeonJu 
University, Korea, 2Department of Korean Cuisine, 
JeonJu University, Korea, 3Food Industry Research 
Institute, JeonJu University, Korea

P13-007 Characterization of Epigallocatechin Gallate 
(EGCG) Loaded Nano-hydrogels Using 
Sodium Alginate and Chitosan
Sung-Jin Park*, Won-Joo Cho, Jun-Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

P13-008 Studies on Physico Characteristics and 
Stability of Aronia Concentrate Loaded 
Liposomes by Layer-By-Layer Electrostatic 
Deposition of Biopolymers
Kwon Bum Kim1,2*, Ji-Yoo Baek1, Byeongsoo Kim1, 
Kwang-Il Kim1, SangYoon Lee1, Jiseon Lee1, Yeul 
No1, Hyun Jin Park3, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of 
Bioresources and Food Science, Konkuk University, 
Korea, 2Department of Bioindustrial Technologies, 
Konkuk University, Korea, 3The Graduate School of Life 
Sciences and Biotechnology, Korea University, Korea

P13-009 Non-Spherical Particles Formation of O/W/W 
Emulsion
Jiseon Lee1*, Ji-Yoo Baek1, Kwon Bum Kim1,2, 
Byeongsoo Kim1, Kwang-Il Kim1, SangYoon Lee1, 
Yeul No1, Mi-Jung Choi1
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1Laboratory of Nano-Bio Materials, Department of 
Bioresources and Food Engineering, Konkuk 
University, Korea, 2Department of Bioindustrial 
Technologies, Konkuk University, Korea

P13-010 Effects of Blanching Treatments on the Physico-
chemical Properties of Vegetable and Beef
Kwang-Il Kim1*, Yeul No1, Sang-Gi Min2, Kwon Bum 
Kim1,2, Byeongsoo Kim1, Ji-Yoo Baek1, Sang-Yoon 
Lee1, JiSeon Lee1, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of 
Bioresources and Food Science, Konkuk University, 
Korea, 2Department of Bioindustrial Technologies, 
Konkuk University, Korea

P13-011 Effect of Nanoemulsion Prepared with 
Different Oil Type on Inhibition of Microbial 
Growth
Yeul No1*, Yeon-Ji Jo2, Yun-Joong Kwon3, Kwang-Il 
Kim1, Kwon Bum Kim1,2, Byeongsoo Kim1, Mi-Jung 
Choi1

1Laboratory of Nano-Bio Materials, Department of 
Bioresources and Food Science, Konkuk University, 
Korea, 2Department of Bioindustrial Technologies, 
Konkuk University, Korea, 3Department of Food Science 
and Biotechnology, Kyonggi University, Korea

P13-012 Microencapsulation of Lactobacillus 
plantarum though Hydrogel in Oil System
SangYoon Lee1*, Yeon-Ji Jo2, Kyeong-Hun Jung2, 
Ji-Yoo Baek1, Boo-Yong Lee3, Jong-Kwon Han4, 
Kwang-Il Kim1, Kwon Bum Kim1,2, Byeongsoo Kim1, 
Mi-Jung Choi1

1Department of Bioresources and Food Science, 
Konkuk University, Korea, 2Department of 
Bioindustrial Technologies, Konkuk University, Korea, 
3Department of Food Science and Biotechnology, CHA 
University, Korea, 4Milae Resources ML Research 
Institute, Korea

P13-013 The Effects of High Hydrostatic Pressure 
Treatment on the Trypsin-Mediated 
Hydrolysis Activity of Porcine Placenta 
Collagen
Kyung-Hun Jung*, Ye-Chul Choi, Geun-Pyo Hong, 
Sang-Gi Min
Department of Bio-Industrial Technologies, Konkuk 
University, Korea

P13-014 Comparisons of Rheological and Thermal 
Properties of Fractionated Lentil 11S and 7S 
Globulins at Varying Ionic Strengths
Ye-Chul Choi*, Kyung-Hun Jung, Jae-Sung Baik, 
Sang-Gi Min, Geun-Pyo Hong
Department of Bioindustrial Technology, Konkuk 
University, Korea

P13-015 Effect of GABA and MSG on Salty Taste 
Enhancement
Byeongsoo Kim1*, Kwon Bum Kim1,2, Seok Hoon 
Lee3, Il-Hun Jung4, Hyung-Yong Cho5, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of 
Bioresources and Food Science, Konkuk University, 
Korea, 2Department of Bioindustrial Technologies, 
Konkuk University, Korea, 3R&D center, Biovan Ltd., 
Korea, 4Samyang Genex Corporation, Korea, 

5Laboratory of Bioguided Processing and Food Engin-
eering, Department of Food Science and Biotechnology, 
CHA University, Korea

P13-016 Enzyme Selection for Producing Fish Protein 
Hydrolysates with Low-bitterness under 
Pressurization
Yun-Hee Hwang*, Hyo-Seon Yun, Jong-Hyun Lee, 
Mi-Yeon Lee1, Hyung-Yong Cho
Laboratory of Bioguided Processing and Food 
Engineering, Department of Food Science and 
Biotechnology, CHA University, Korea, 1Dason 
Biotechnology Research Institute, Korea

P13-017 Operating Condition of Spray Drying Process 
on Particle Size of Microparticles and NaCl 
Nanoparticles and Salty Taste
Byeongsoo Kim1*, Kwon Bum Kim1,2, Il-Hun Jung3, 
Hyung-Yong Cho4, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of 
Bioresources and Food Science, Konkuk University, 
Korea, 2Department of Bioindustrial Technologies, 
Konkuk University, Korea, 3Samyang Genex 
Corporation, Korea, 4Laboratory of Bioguided 
Processing and Food Engineering, Department of Food 
Science and Biotechnology, CHA University, Korea

P13-018 Optimization of Enzymatic Hydrolysis of 
Unsalted Fish Protein under Pressurization 
by Means of a Taguchi Robust Design Method
Hyo-Seon Yun*, Yun-Hee Hwang, Jong-Hyun Lee, 
Byeong-Cheol Kim1, Mi-Yeon Lee1, Hyung-Yong Cho
Laboratory of Bioguided Processing and Food 
Engineering, Department of Food Science and 
Biotechnology, CHA University, Korea, 1Dason 
Biotechnology Research Institute, Korea

P13-019 Changes of Enzyme Inhibitory Activities on 
the Different Part of Rough Rice (Oryza 
setivar L.) with Germination Periods
Min Young Kim*, Sang Hoon Lee, Gwi Yeong Jang, 
Meishan Li, Shin Jae Kim1, Heon Sang Jeong
Department of Food Science and Technology, 
Chungbuk National University, Korea, 1Center for 
Fungi and Plant Genome Research, FnP Crop., Korea

P13-020 Effect of High Hydrostatic Pressure (HHP) 
Treatment on the Increase of Antioxidant 
Compounds and Activity of Germinated 
Rough Rice (Oryza setivar L.)
Min Young Kim*, Sang Hoon Lee, Gwi Yeong Jang, 
Hye Jin Park, Shin Jae Kim1, Heon Sang Jeong
Department of Food Science and Technology, Chungbuk 
National University, Korea, 1Center for Fungi and Plant 
Genome Research, FnP Crop., Korea

P13-021 Physicochemical Characteristics and 
Oil-in-water Emulsion Stability of Heated 
and Modified Barley β-Glucan with 
n-Octenyl Succinic Anhydride
Sang Hoon Lee*, Gwi Yeong Jang, Meishan Li, Kee 
Jong Kim1, Soon-Taek Hong2, Tae Jip Kim, Heon 
Sang Jeong
Department of Food Science and Technology, 
Chungbuk National University, Korea, 1Division of Rice 
and Winter Cereal Crop, National Institute of Crop 
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Science, RDA, Korea, 2Department of Food Science and 
Technology, Chungnam National University, Korea

P13-022 Functional Components on Leaves and Stalks 
of Different Sweet Potato Cultivars
Meishan Li*, Gwi Yeong Jang, Sang Hoon Lee, Hye 
Jin Park, Hyun Man Sin1, Hong Sig Kim2, Heon Sang 
Jeong
Department of Food Science and Technology Chungbuk 
National University, Korea, 1Department of Crop 
Science Chungbuk Agricultural Research and 
Extension Service, Korea, 2Department of Crop Science 
Chungbuk National University, Korea

P13-023 Optimization of Extraction Conditions for 
Functional Components from Sweet Potato 
Leaves by Response Surface Methodology
Meishan Li*, Gwi Yeong Jang, Sang Hoon Lee, Min 
Young Kim, Hyun Man Sin1, Hong Sig Kim2, Heon 
Sang Jeong
Department of Food Science and Technology 
Chungbuk National University, Korea, 1Department of 
Crop Science Chungbuk Agricultural Research and 
Extension Service, Korea, 3Department of Crop Science 
Chungbuk National University, Korea

P13-024 Physicochemical Characteristics of Rhus 
verniciflua with Different Heating 
Temperature and Time
Hye Jin Park*, Sang Hoon Lee, Gwi Yeong Jang, 
Min Young Kim, Chang Hyeon Lee1, Gun Mook 
Yoon2, Heon Sang Jeong
Department of Food Science and Technology, 
Chungbuk National University, Korea, 1Korea Testing & 
Research Institute, Korea, 2Chungchengbukdo Institute 
of Health Environment, Korea

P13-025 Production of eHVP Using Crude Enzyme 
from Bacillus subtilis sp. TP6
Gorae Kim*, Enyoung Cho, Yunhee Hwang1, 
Hyung-Yong Cho1, Jung-Kue Shin2, Mi-Jung Choi3, 
Seokhoon Lee
R&D Center, Biovan Ltd., Korea, 1Laboratory of 
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Thickeners Marketed in Korea for Dysphagia 
Diets
Hyun Moon Cho*, Byoungseung Yoo
Dongguk University, Korea

P14-046 Effect of Salt on Rheological Properties of Food 
Thickeners Used for the Treatment of 
Dysphagia
Hyun Moon Cho*, Byoungseung Yoo
Dongguk University, Korea

P14-047 Study on Antioxidant Effect Cheonggeumjang
Gi Hyeong Hong*, Soo Jung Kim1, Eun Joo Kim1, 
Hyeong Soo Kim2, Eun Gyeong Hwang3

Jogye Order of Korean Buddhism SEONCHALSA, 
Korea, 1Department of Herbal Foodceutical Science, 
Daegu Hanny University, Korea, 2Jogye Order of Korean 
Buddhism GOUNSA, Korea, 3Department of Hotel 
Culinary Art, Munkyung College, Korea

P14-048 Antioxidative Activity and Sensory Property of 
Korean Red Hot Pepper Extracts Using Various 
Enzymes
Kyung Haeng Lee*, Jong Yeol Lee1

Department of Food and Nutritiion, Korean National 
University of Transportation, Korea, 1Samjin Food Co., 
Korea

P14-049 Effects of the Lower Grade Green Tea Particle 
Size on the Yield of Catechins by Ultrasonic 
Extraction Method
Yeo Won Jeon*, Young Eon Kim, Nam Hyouck Lee, 
Young Ho Kim, Sang Pil Hong
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

P14-050 Physicochemical and Sensory Properties of 
Fermented Red Ginseng Spherical Granules 
Coated by Using Hydrophobic Extracts of Red 
Ginseng
Myung-Gon Shin*, Myung-Woo Byun, Soon-Ho 
Gwon, Ki-Sook Gwon, Gyu-Hee Lee
Department of Food Science & Biotechnology, Woosong 
University, Korea
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P14-051 Sensory and Physicochemical Properties of the 
Spherical Granules by Using Fermented Red 
Ginseng Extracts and Ginseng Berry Extracts
Myung-Gon Shin*, Myung-Woo Byun, Hee-Jae Yang, 
Yeun-Gyung Kim, Gyu-Hee Lee
Department of Food Science & Biotechnology, Woosong 
University, Korea

P14-052 Antioxidant and Hangover Settlement Effects 
of Button Mushroom Grown Using Amino Acid 
Enriched Culture Media According to Drying 
Methods
Gyu-Hee Lee*, Chang-Soon Jang1, Ga-Soon Lee2, 
Myung-Gon Shin, Myung-Woo Byun, Sung-Bum 
Park
Department of Food Science & Biotechnology, Woosong 
University, Korea, 1Amifarm Co., Ltd., Korea, 2Geumsan 
Ginseng & Medicinal Crop Experiment Station, 
CNARES, Korea

P14-053 Sensory and Physicochemical Characteristics 
of Deonjang Made by Traditional Methods 
Purchased from Five Different Provinces in 
Korea
Myung-Woo Byun*, Myung-Gon Shin, Hae-Me Nam, 
Tae-Kyung Park, Gyu-Hee Lee
Department of Food Science & Biotechnology, Woosong 
University, Korea

P14-054 Physiochemical Property of Honey Sauce by 
Acetic Acid Fermentation
Chang Hui Cho*, Dae Hyoung Lee, Yong Seon Lee, 
Heui Yun Kang, In Tae Park
Gyeonggido Agricultural Research & Extension 
Services, South Korea

P14-055 Physiochemical Property of Honey Powder and 
Granule at Different Combination of Materials
Chang Hui Cho*, Dae Hyoung Lee, Yong Seon Lee, 
Heui Yun Kang, In Tae Park
Gyeonggido Agricultural Research & Extension 
Services, Korea

P14-056 Development of Garaetteok Added with 
Buckwheat and Modified Starch
Eun Joo Kim*, Soon Hee Kim1, Soo Min Kim
Department of Herbal Foodceutical Science, Daegu 
Haany University, Korea, 1Department of Hotel Cuisine 
& Food Service Management, Gimcheon University, 
Korea

P14-057 Physicochemical Properties of Dehydrated 
Potato-based Food Ingredients Prepared by 
Varied Processing Methods
Seung-Hyun Kim*, Sung-Jin Cho, Hyun-Seok Kim
Department of Food Science and Biotechnology, 
Andong National University, Korea

P14-058 Effect of Ultra High Pressure (UHP) on Stability 
of Pectinase and Cellulase Activities of a 
Pectinase Cocktail
Eun-Ho Shin*, Moo-Yeol Baik, Hyun-Seok Kim1

Department of Food Science and Biotechnology, Kyung 
Hee University, Korea, 1Department of Food Science 
and Biotechnology, Andong National University, Korea

P14-059 Effect of Morphology and Processing Method on 
Digestibility of Dehydrated Potato-based Food 
Ingredients Prepared from Domestic Potatoes
Eun-Jung Kim*, Hyun-Seok Kim
Department of Food Science and Biotechnology, 
Andong National University, Korea

P14-060 Optimal Conditions for the Extraction of Sea 
Tangle with High Umami Taste and Sodium 
Reduction by Its Extract 
Hea Mi Sung*, Hyo Ju Kim, Il Gon Kim, Hyun-Kyung 
Shin, Eun Ju Yang
Jeonnam Biofood Technology Center, Korea

P14-061 Pilot-Scale Subcritical Water Extraction (SWE) 
of Quercetin from Red Onion Skin
Min Jung Ko*, Mi Kyoung Chae, Chan Ick Cheigh1, 
Myong Soo Chung
Department of Food Science and Engineering, Ewha 
Womans University, Korea, 1Department of Food and 
Food Service Industry, Kyungpook National University, 
Korea

P14-062 Manufacture of Honey Bee Feed Concentrate 
Using Gyeongsangbuk-do Seongju’s Defective 
Oriental Melon
Yong Jun Jo*, Se Jin Jang1, Sun Hwa Kim1, Hae Sook 
Kim1, Sun Il Park1, Yong Jin Jeong1

Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Department of 
Food Science and Technology, Keimyung University, 
Korea

P14-063 Development of Double Layer Encapsulation 
Method for Low Molecular Weight Marine 
Collagen
Sun Yeong Kim*, Ji Hee Jeong, Sook Jin Seo, Ji Sun 
Kim, Kwang Yup Kim
Chungbuk National University, Korea

P14-064 Changes in Microbial Growth of Peach after 
UV-C Irradiation and Ozone Water Treatment
Yu Jin Lee*, Jae Hee Park, Ki Eun Ban, Hyun Jung 
Jang, Ji Hye Choi, Kyung Haeng Lee
Department of Food and Nutrition, Korea National 
University of Transportation, Korea

P14-065 Biological Activity from Chaenomolis fructus 
Extract, and Its Effect on the Quality Change of 
Pork Patty during Refrigerated Storage
Hee Sun Kim*, Young Wan Jin, Pil Nam Seong1, 
Moon Jeong Chang2, Myung Hwan Kim
Department of Food Engineering, Dankook University, 
Korea, 1National Institute of Animal Science, RDA, 
Korea, 2Department of Food & Nutrition, Kookmin 
University, Korea

P14-066 Effect of Green Tea, Sage and Oleoresin Paprika 
Microencapsulation on Pork Patty Cooking
Hee Sun Kim*, Young Wan Jin, Pil Nam Seong1, 
Moon Jeong Chang2, Myung Hwan Kim
Department of Food Engineering, Dankook University, 
Korea, 1National Institute of Animal Science, RDA, 
Korea, 2Department of Food & Nutrition, Kookmin 
University, Korea
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P14-067 Development of New Type of Phosphate 
Especially for Meat and Seafood Processing
Hyun-Oh Cho*, Hae-Jin Jang, Dong-Min Kim, 
Woo-Young Choi, Won-Jung Seo, Wonsuk Kim, 
Il-Hwan Kim
R&D Center, SDBNI Co., Ltd., Korea

P14-068 Development of Low-calorie Sponge Cake with 
Black Yam (Dioscorea batatas Decne.) Flour
Eunsol Ko*, Suji Shim, Byung-Tae Cho1, 
Hyun-Seok Kim
Department of Food Science and Biotechnology, 
Andong National University, Korea, 1Andong Chamma 
Co., Korea

P14-069 Development of Low-carbohydrate Hot-cake 
Premix Using a Mixed Flour of Soft Wheat, 
Black Yam (Dioscorea batatas Decne.), and 
Starch Citrate
Sang-Jun Park*, Byung-Tae Cho1, Hyun-Seok Kim
Department of Food Science and Biotechnology, 
Andong National University, Korea, 1Andong Chamma 
Co., Korea

P14-070 Characterization of the Mixed Flours of Soft 
Wheat and Yam (Dioscorea batatas Decne.)
Sang-Jun Park*, Byung-Tae Cho1, Suyong Lee2, 
Hyun-Seok Kim
Department of Food Science and Biotechnology, 
Andong National University, Korea, 1Andong Chamma 
Co., Korea, 2Department of Food Science and 
Technology, Sejong University, Korea

P14-071 Effects of Blanching Solutions on Biologically 
Functional Compounds and Quality 
Characteristics of Aster scaber
Jae-Won Kim*, Kwang-Sup Youn
Department of Food Science and Technology, Catholic 
University of Daegu, Korea

P14-072 Comparison of Antioxidant and Physiological 
Properties of Moringa oleifera Leaves with 
Different Extraction Solvents
Yu-Ri Kwon1*, Min-Woo Han1, Gi-Chan Park1, 
Kwang-Sup Youn1,2

1Marine Biotechnology Research Center, Catholic 
University of Daegu, Korea, 2Department of Food 
Science and Technology, Catholic University of Daegu, 
Korea

P14-073 Effect of Chlorella Powder on the Quality 
Characteristics of Mul-kimchi during 
Fermentation and Storage
Man-Jin In*, Mi Hwa Chae, Dong Chung Kim, Sun 
Im Won
Department of Human Nutrition and Food Science, 
Chungwoon University, Korea

P14-074 Quality Characteristics of Functional Kimchi 
Cabbage
Young Bae Chung*, Ji-Su Yang, Hye-Young Seo
World Institute of Kimchi, Korea

P14-075 Microfluidization Enhances Absorption of 
Lutein from Chlorella vulgaris by Caco-2 
Intestinal Cells and Adult Rats
Kwang Hyun Cha*, Sang Hoon Jung, Hong Ryul 

Ahn, Suk Woo Kang, Kyung-A Kim, Cheol-Ho Pan
Functional Food Center, Korea Institute of Science and 
Technology (KIST), Korea

P14-076 Factors Affecting Microbial Inactivation 
Efficacy of Intense Pulsed Light on Liquid 
Foods
Heejeong Hwang*, Myongsoo Chung, Chanick 
Cheigh1

Ewha Womans University, Korea, 1Kyungpook National 
University, Korea

P14-077 Antioxidant Components of Roasted Sasa 
Bamboo (Sasa borealis) Leaves and Its 
Bio-stability in Stomach Intestine Track Model
Woo-Ri Kim*, Je-Seung Jeon, Kwang-Hyun Cha, 
Eun-Ha Lee, Byung-Hun Um
Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea

P14-078 Optimization of Pressurized Liquid Extraction 
of Antioxidative Components from Sasa 
japonica Leaves
Woo-Ri Kim*, Byung-Hun Um
Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea

P14-079 Optimization of Pressurized Liquid Extraction 
Method for Antioxidants of Spent Coffee
Ya Fang Shang1,3*, Jiu Liang Xu1, Won Jong Lee2, 
Byung Hun Um1

1Functional Food Center, KIST Gangneung Institute, 
Korea, 2Department of Food and Nutrition, Gangnueng- 
Wonju National University, Korea, 3Major of Biological 
Chemistry, University of Science and Technology, 
Korea

P14-080 Effect of Microwave Treatment on the 
Chemical and Morphological Properties of Beef 
Loin Meat
Ho Jin Kang*, Sung-Yong Park, Mi-Sun Kim, 
Hae-Yeon Jhun, Jong-Dae Park, Hyun-Yu Lee, 
Jun-Seok Kum
Korea Food Research Institute, Korea

P14-081 Research on the Functional Rice Ginseng 
Drinks Using the M.P.D (Molecular Press 
Dehydration Method)
Sung-Yong Park*, Ho-Jin Kang, Mi-Sun Kim, 
Hae-Yeon Jhun, Jun-Seok Kum, Hyun-Yu Lee, 
Jong-Dae Park
Korea Food Research Institute, Korea

P14-082 Quality Characteristics of Rice Muffin 
Prepared with Lipolytic Enzyme Treatment
Mi-Seon Kim*, Sung-Yong Park, Ho-Jin Kang, 
Hae-Yeon Jhun, Jun-Seok Kum, Hyun-Yu Lee, 
Jong-Dae Park
Korea Food Research Institute, Korea

P14-083 Sensory and Physicochemical Properties of 
Dongchimi Added with Various Ingredients
Jong-Dae Park*, Eun-Ji Choi, Chang-Hee Kim, 
Hyun-Yu Lee, Jun-Seok Kum, Young-Chan Kim
Korea Food Research Institute, Korea
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P14-084 Quality Characteristics of Instant Nuroong-gi 
Porridges Prepared with Various Starches
Jong-Dae Park*, Chang-Hee Kim, Eun-Ji Choi, 
Hyun-Yu Lee, Jun-Seok Kum, Young-Chan Kim
Korea Food Research Institute, Korea

P14-085 Quality Properties and Consumer Perception of 
Porridge with Lentinus edoes Mycelium Rice
SoonSil Chun*, DongJoo Bing, HyunWoo Jo1, JiHyun 
Kim1, RaeYoung Kim2

Department of Food & Nutrition, Sunchon National 
University, Korea, 1Jeonnam Development Institute for 
Korean Traditional Medicine, Korea, 2Department of 
Food Service & Culinary, Changshin University, Korea

P14-086 Anti-oxidant Activities of the Fruit Sugaring 
Juice According to Storage Conditions
Gi-Bong Ko*, Ji-Young Song, Yu-Ri Kim, 
Chang-Ryeol Yang
YEDASON Co., Ltd., Korea

P14-087 Computer-aided Design for Minimizing Water 
Consumption and Wastewater Generation in 
Bean Process
Wang-Hee Lee*, Martin Okos1

Biosystems Machinery Engineering, Chungnam 
National University, Korea, 1Agricultural and 
Biological Engineering, Purdue University, USA

P14-088 Quality Characteristics of Sikhea with 
Persimmon
Sang-Young Seo*, Min-Sil Ahn, So-Ra Choi, Eun-Ju 
Song, Min-Kyung Choi, Young-Sun Kim
Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

P14-089 Quality Characteristics of Cottage Cheese with 
Added Lactic Acid Bacteria Isolated from 
Kimchi 
Eun-Ju Song*, Min-Kyung Choi, Sang-Young Seo, 
So-Ra Choi, Min-Sil Ahn
Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

P14-090 Effect of Roasting Conditions on the 
Antioxidant Activities of Cassia tora L.
Myung-Hye Lee*, Jin-Ho Cho, Bum-Keun Kim, 
Jong-Chan Kim
Korea Food Research Institute, Korea

P14-091 Quality Characteristics of Pound Cake 
Applying Low-fat Margarine with Modified 
Starches
JunHyun Lee*, Ara Jo, SeRa Hong
Samyang Group Food R&D Center Solution Center, 
Korea

P14-092 Physicochemical Properties of Sweet Potato 
Leather Added with Gelatin and Maltitol Syrup
Wen-Di Jin*, Sung-Hee Choi1, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea, 1Department of Food Science and 
Nutrition, Dongeui University, Korea

P14-093 Effects of Modified Parboiling Process on Milling 
Yield and Physicochemical Characteristics of 

Parboiled and Partially Milled Rice, 
Olbyeossal, with Korean Glutinous Rice
Anggi Hayu Hapsari*, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea

P14-094 The Physicochemical Characteristics of 
Spray-Dried Mandarin (Citrus unshiu) 
Beverage Powder
Ki-Chang Lee*, Sang-Mi Lee, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea

P14-095 Physicochemical Properties and Consumer 
Preference of Cookies Supplemented with 
Codonopsis lanceolata Powder
Jun Ho Lee*, Ji Hoon Song, Ji Eun Choi
Daegu University, Korea

P14-096 A Study of Different Gelling Agent Effects on 
Yanggaeng Texture for Elderly
Ji-Soo Han*, Yu-Na Song, Jung-Ah Han
Department of Foodservice Management and 
Nutrition, Sangmyung University, Korea

P14-097 Quality Characteristics of Cereal Bar Prepared 
with Different Addition Levels of Gelling 
Agents
Min-Ji Kim*, Su-Jung Hwang1, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea, 1Faculty of Herbal Food Cuisine and 
Nutrition, Daegu Hanny University, Korea

P14-098 Effect of Mulberry Concentrate on the 
Rancidity of Yackwa during Storage
SukKyung Shin*, MeeRee Kim
Department of Food & Nutrition, Chungnam National 
University, Korea

P14-099 Antioxidant Activity and Quality 
Characteristics of Cooki Added with 
Fermented Chestnut Inner Shell
Soyoung Park*, Hyunjeong Kim, SukKyung Shin, 
MeeRee Kim
Department of Food & Nutrition, Chungnam National 
University, Korea

P14-100 Quality Characteristics of Bread Added with 
Dried Mulberry Pomace During Storage
HyunJeong Kim*, MeeRee Kim
Department of Food & Nutrition, Chungnam National 
University, Korea

P14-101 The Quality Characteristics of Salmon Jerky 
Prepared with Maltodextrin, Sugar and 
Capsaicin Powder
Gui-Hun Jiang*, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea

P14-102 α-Amylase Inhibitory Activity of Methanol 
Extract from Myagropsis myagroides 
Won-Min Pak*, Seul-A Jung, Koth-Bong-Woo-Ri 
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Kim1, Min-Ji Kim1, Da-Hyun Jeong, Bo-kyeong Kang, 
Si-Woo Bark, Bo-Ram Kim, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries 
Sciences/Pukyong National University, Korea

P14-103 The Effect of Electrolyzed Water on Dried 
Undaria pinnatifida for Reducing Coliform 
Counts
Bo-Ram Kim*, Koth-Bong-Woo-Ri Kim1, Min-Ji 
Kim1, Hyun-Jee Kim, Da-Hyun Jeong, Bo-kyeong 
Kang, Si-Woo Bark, Won-Min Pak, Sung-Mee Lim2, 
Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries 
Sciences/Pukyong National University, Korea, 
2Department of Food Nutrition and Science, 
Tongmyong University, Korea

P14-104 Optimization of Culture Conditions for 
Producing Cellulose-degrading Enzyme from 
Cellulophaga lytica PKA 1005
Si-Woo Bark*, Koth-Bong-Woo-Ri Kim1, Min-Ji 
Kim1, Hyun-Jee Kim, Da-Hyun Jeong, Bo-kyeong 
Kang, Won-Min Pak, Bo-Ram Kim, Sung-Mee Lim2, 
Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries 
Sciences/Pukyong National University, Korea, 
2Department of Food Nutrition and Science, 
Tongmyong University, Korea

P14-105 Anti-inflammatory Activity of the Sargassum 
fulvellum Water Extracts in LPS-induced RAW 
264.7 Cells
Bo-Kyeong Kang*, Da-Hyun Jeong, 
Koth-Bong-Woo-Ri Kim1, Min-Ji Kim1, Si-Woo Bark, 
Won-Min Pak, Bo-Ram Kim, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries 
Sciences/Pukyong National University, Korea

P14-106 Anti-inflammatory Activity of the Tuna Eyeball 
Oil in LPS-induced RAW 264.7 Cells
Da-Hyun Jeong*, Koth-Bong-Woo-Ri Kim1, Min-Ji 
Kim1, Bo-Kyeong Kang, Si-Woo Bark, Won-Min Pak, 
Bo-Ram Kim, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries 
Sciences/Pukyong National University, Korea

P14-107 Development of Preparation Method for New 
Enzyme-treated Royal Jelly
Jae-Min Yoon*, Young-Ho Kim, Kwang-Soo Kim, 
Hyo-Jin Kang, Min-Sun Moon
Samyang Group Food R&D Center, Samyang Genex 
Corporation, Korea

P14-108 Evaluation of Pork Gelatin on the 
Characteristics of Regular-fat Sausages with 
Reduced Fat Contents
Chang Hoon Lee*, Koo Bok Chin
Department of Animal Science and Functional Food 
Research Center, Chonnam National University, Korea

P14-109 Properties in Ohmic Heating of Beef Legs Bone 
Stock for Seollengtang Produce

Mi-Sun Park*, Sang-Pil Hong, Nam-Hyouck Lee, 
Young-Ho Kim
Korea Food Research Institute, Korea

P14-110 Quality Characteristics of Cheonggukjang 
Ssamjang with Added Semi-dried Bell Pepper 
during Storage
Seok Young Kim1,2*, Seon Mi Yoo1, In Kook Hwang1, 
Bo Ram Park1, Hye Min Han1

1Department of Agro-food Resources, National Academy 
of Agricultural Science, Rural Development Administ-
ration, Korea, 2Department of Nutrition Science & Food 
Management, Ewha Womans University, Korea

P14-111 Evaluation of Physicochemical and Textural 
Properties of Pork Model Sausages 
Manufactured with Lentil Protein
Hong Kim*, Koo Bok Chin
Department of Animal Science and Functional Food 
Research Center, Chonnam National University, Korea

P14-112 Effects of Different Blanching Methods on the 
Quality Characteristics of Sweet Pepper 
(Capsicum annuum L.)
In Guk Hwang*, Jae Yoon Byun, Ha Yun Kim, 
Seon Mi Yoo
Department of Agrofood Resources, National Academy 
of Agricultural Science, RDA, Korea

P14-113 Optimization of Pan Fried Pumpkin Premix 
with Pumpkin Powder Using Response Surface 
Methodology
Dong-Sun Shin*, Bo-Ram Park, Seon-Mi Yoo
Department of Agrofood Resources, National Academy 
of Agricultural Science, Rural Development 
Adminstration, Korea

P14-114 Pulsed Electric Fields as a Potent Pasteurization 
Method for Beverages Containing Saccharo-
myces cerevisiae-encapsulated Alginate Beads
Ji-Hyun Lee*, Dong-Un Lee
Department of Food Science & Technology, Chung-Ang 
University, Korea

P14-115 Effect of pH and Presence of Sodium Choloride 
on Inactivation of Escherichia coli, 
Saccharomyces cerevisiae, Lactobacillus 
brevis, Lactobacillus plantarum by Pulsed 
Electric Fields
Gun-Joon Lee*, Min-Su Kim, Dong-Un Lee
Department of Food Science & Technology, Chung-Ang 
University, Korea

P14-116 Physicochemical Characteristics and 
Biological Activities of Makgeolli Added with 
Akebia quinata Fruit during Fermentation
Jun-Ki Lee*, Hyeon-Ju Jo, Jeung Hee An1

Department of Food Science and Technology, Seoul 
National University of Science & Technology, Korea, 
1Division of Food Bioscience, Konkuk University, Korea

P14-117 Evaluation of Reconstitution Ability of Milk 
Based Powders: New Methodology to Measure 
Wetting Property
Jeae Lee*, Jee-Young Imm
Department of Foods and Nutrition, Kookmin 
University, Korea



107

2013 80th Annual Meeting

P14-118 Quality Characteristics of Tea Leaf Pickles 
during Storage
Boram Park*, You Jin Choi, Ha Yun Kim, Hye Min 
Han, Jin Ju Park, Malshick Shin1, Seon Mi Yoo
Department of Agro-Food Resources, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea, 1Department of Food and 
Nutrition, Chonnam National University, Korea

P14-119 Improvement of the Rice Starch Functional 
Properties by TEMPO-mediated 
Semi-continuously Selective Oxidation of C6 
Primary Alcohol
Jung Ha Park1*, Chang Woo Kwon1, Sung Chul 
Hong1, Seung Jun Choi2, Pahn-Shick Chang1,3

1Department of Agricultural Biotechnology, Seoul 
National University, Korea, 2Department of Food 
Science and Technology, Seoul National University of 
Science and Technology, Korea, 3Center for Food Safety 
and Toxicology, Center for Food and Bioconvergence, 
and Research Institute for Agriculture and Life 
Sciences, Seoul National University, Korea

P14-120 Application of Ultrasonic Treatment to 
Extraction of Hyaluronic Acid from Chicken 
Comb
Hae In Myung*, Su Jeong Ha, Young Ho Kim,
Nam Hyouck Lee
Korea Food Research Institute, Korea

P14-121 Study on Protein Ingredients Suitable for 
Freeze-drying Method
Yang Ju Son*, Soo Young Choi, Geum Yang Lee, 
Seul Lee, Jeong Rok Hwang, Kyung Mi Yoo1, 
In Kyeong Hwang
Department of Food and Nutrition, Seoul National 
University, Korea, 1Department of Food and Nutrition, 
SoongEui Women’s College, Korea

P14-122 Quality Characteristics of Noodle Added 
Salvia Plebeia Powder
Hye Min Kang*, Eun Ju Jeong, La Young Park, 
Shin Ho Lee
Department of Food Science and Technology, Catholic 
University of Daegu, Korea

P14-123 Effects of Light Emitting Diode and Fluorescent 
Light on the Changes of Flavor Pattern and 
Headspace Volatile Profiles in Perilla Oil 
Adding Chlorophyll
Ki Hwa Kim*, In-Seon Park1, JaeHwan Lee2, 
Bong Soo Noh
Department of Food Science and Technology, Seoul 
Women's University, Korea, 1Department of Hotel Food 
Service and Culinary Arts, JEI University, Korea, 
2Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P14-124 Effects of Conditions for Heat Treatment on the 
Quality Characteristics of ‘Maehyang’ 
Strawberry Puree
Sung Won Kang*, Sung Gil Choi
Department of Food Science and Technology, 
Gyeongsang National University, Korea

P14-125 Utilization of Alkali-cooked Brown Rice in 
Production of Puffed Rice Snacks
Si-Yeon Lee*, Jun-Kyu Park, Hye-Ri Jeon, Eun-Hee 
Choi, Jae-Kwon Lee
Department of Food Science and Biotechnology, 
College of Natural Science, Kyonggi University, Korea

P14-126 Effect of Packaging Material of Vegetable Oils 
under Light Emitting Diode Irradiation
Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, 
Young Hyun Lee, 
Bong Soo Noh
Department of Food Science and Technology, Seoul 
Women’s University, Korea

P14-127 Quality Characteristics of Fermentation 
Blueberry Jam Prepared with Different Levels 
of Rice Mash
Jin-Sook Kim*, Young-Eun Chang, Ji-Hyun Lee, 
Kyung-Mi Kim, Gi-Chang Kim
National Academy of Agricultural Science, RDA, Korea

P14-128 Quality Characteristics of Fermentation 
Strawberry Jam Prepared with Different Levels 
of Rice Mash
Ji-Hyun Lee*, Jin-Sook Kim, Young-Eun Chang
Department of Agrofood Resources, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea

P14-129 Effects of Rice Varieties on the Texture and 
Sensory Characteristics of Cooked Rice during 
Storage
Youngeun Chang*, Jinsook Kim, Jeom-Sig Lee1, 
Ji-Hyun Lee, Eun-Jung Kang, Bo-Bae Lee, Yea-Ji Kim
National Academy of Agricultural Science, RDA, 
Korea, 1National Institute of Crop Science, RDA, Korea

P14-130 Effects of Fat Type on the Structure of Danish 
Pastry
Eunhye Choi*, Tai-Young Kang, Hye young Jo, 
Moo-Hyeog Im1, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea, 1Food Standards Division, Korea 
Food and Drug Administration, Korea

P14-131 Effect of Rice Cultivar and Particle Size on 
Quality of Rice Bread
Tae-Young Kang*, Eunhye Choi, Hye young Jo, 
Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

P14-132 Effect of Lecithin and Guar Gum on Physical 
Characteristics of Refrigerated Cookie Dough 
and Its Baked Product
Hye young Jo*, Tae-Young Kang, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea



108

P15.  Food Chemistry

P15-001 Particle Size Distribution as an Evidence of the 
Formation and Digestion of Lipid Oxidation 
Products-Protein Complex
Dayeon Ryu*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

P15-002 Influence of Onion Juice on the Oxidation 
Progression of Thermally- oxidized Linolenic 
Acid Subjected to an In Vitro Digestion Model
Dayeon Ryu*, Bogyoung Choi, Taehoon Noh, Seung Ae 
Choi, Hyeri Jo, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

P15-003 Effects of Thermal Processing Conditions and 
Sulfur Application on the Physicochemical 
and Sensory Properties of Onion Juices
Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

P15-004 Antioxidative Activities of Various Onion 
Juices Prepared with the Onions Cultivated by 
Different Number of Sulfur Application
Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

P15-005 Antioxidant Properties of Solvent Extracts from 
Rice, Barley, and Wheat Bran
BoRa Yi*, Ji Young Kim, JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P15-006 Enzyme-catalyzed Synthesis of Biodiesel from 
Rice Bran Oil Soapstock in Solvent Free System
Nakyung Choi*, Jiyeon Baik, Sung Won Yoon, 
Jeom-Sig Lee1, Junsoo Lee2, In-Hwan Kim
Department of Food and Nutrition, Korea University, 
Korea, 1National Institute of Crop Science, Rural 
Development Administration, Korea, 2Department of 
Food Science and Technology, Chungbuk National 
University, Korea

P15-007 Concentration of γ-Oryzanol from Rice Bran 
Oil Soapstock Using Crystallization Method
Min Young Kim*, TingTing Zhao, Da Som No, 
Tae-Yeoul Ha1, In-Hwan Kim
Department of Food and Nutrition, Korea University, 
Korea, 1Korea Food Research Institute, Korea

P15-008 Effects of Germination on Phenolic Acid 
Contents and Related Enzyme Activities in 
Brown Rice
Donghwa Cho*, Seung-Taik Lim
School of Life Science and Biotechnology, Korea 
University, Korea

P15-009 Physicochemical Properties and Antioxidative 
Activity of Two Species of Raw or 
Salt-fermented Sea Urchins, Anthocidaris crass 
(Purple Sea Urchin) and Pseudocentrotus 
depressus (Pink Sea Urchin)

Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

P15-010 Effects of Storage Temperature and Time on the 
Antioxidative Activities of the Water Extracts 
from Traditional Soybean Pastes Fermented for 
Different Lengths of Time
Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

P15-011 Biological and Physicochemical Properties of 
Omija Sauce with Different Concentrations of 
Cactus Flower Powder
Jae-Jun Ahn*, Eun-Joo Park, Hyo-Young Kim, 
Shahbaz Hafiz Muhammad, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-012 Monitoring of Irradiation Status on 
Commercial Seasoning Materials
Jae-Jun Ahn*, Shahbaz Hafiz Muhammad, Gui-Ran 
Kim, Hyo-Young Kim, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-013 Physicochemical Properties and 
Hypoglycemic Effects of Chicken Breast Sauce 
Prepared with Natural Sweeteners
Jae-Jun Ahn*, Eun-Joo Park, Hyo-Young Kim, 
Shahbaz Hafiz Muhammad, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-014 Effect of Different Pretreatments on ESR-based 
Identification of Radiation-induced Free 
Radicals in Dried Laver Products
Jae-Jun Ahn*, Eun-Joo Park, Shahbaz Hafiz 
Muhammad, Eun-Jin Lee, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-015 Quality Characteristics of Juice from 
Gamma-irradiated Fresh Pomegranate 
(Punica granatum L.) Fruits
Shahbaz Hafiz Muhammad*, Jae-Jun Ahn, Eun-Joo 
Park, Hyo-Young Kim, Hye-Jin Lee, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-016 Antioxidant Properties and Sensory 
Evaluation of Juice from Gamma-irradiated 
Fresh Pomegranate (Punica granatum L.) Fruits
Shahbaz Hafiz Muhammad*, Jae-Jun Ahn, Eun-Joo 
Park, Hyo-Young Kim, Hye-Jin Lee, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-017 Chemical and Antioxidant Properties of 
Hot-water Extracts from Schizandra chinensis 
Fruits
Eun-Joo Park*, Jae-Jun Ahn, Shahbaz Hafiz 
Muhammad, Gui-Ran Kim, Hyo-Young Kim, 
Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea
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P15-018 Total Phenolics and Antioxidant Activity of the 
Extracts from the Freeze-dried or Hot-air-dried 
Schizandra chinensis Fruits under 
Microwave-assisted Process
Eun-Joo Park*, Jae-Jun Ahn, Shahbaz Hafiz 
Muhammad, Hyo-Young Kim, Hye-Jin Lee, Joong-Ho 
Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-019 Identification Properties of Commercial Frozen 
Crushed-garlic Products before and after 
Irradiation
Hyo-Young Kim*, Jae-Jun Ahn, Gui-Ran Kim, 
Jin-Hwa Jeong, Shahbaz Hafiz Muhammad, Ki-Hwan 
Park1,2, Young-Mi Jang3, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1School of Food Science 
and Technology, Chung-Ang University, Korea, 
2Research Group on Food Safety Control against 
Climate Change, Korea,
3New Hazardous Substances Team, Ministry of Food 
and Drug Safety, Korea

P15-020 Microbiological and Physicochemical Quality 
Characteristics of Frozen Crushed-garlic 
Products Commercially-available in Korean 
Market
Hyo-Young Kim1*, Jae-Jun Ahn1, Gui-Ran Kim1, 
Kyung A An1,2, Sang-Cheol Seo2, Shahbaz Hafiz 
Muhammad1, Pahn-Shick Chang3, Ki-Hwan Park4,5, 
Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 2Daegu Regional Food and 
Drug Administration, Korea, 3Department of 
Agricultural Biotechnology, Seoul National University, 
Korea, 4School of Food Science and Technology, 
Chung-Ang University, Korea, 5Research Group on Food 
Safety Control against Climate Change, Korea

P15-021 Physicochemical and Microbiological Quality 
Evaluation of Domestic and Imported 
Red-pepper Powders
Hye-Jin Lee1*, Gui-Ran Kim1, Jae-Jun Ahn1, 
Hyun-Kyu Kyung1, Eun-Jin Lee1,2, Hyunok Kim2, 
Kyu-Heon Kim3, Sang-Yub Kim3, Young-Mi Jang3, 
Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 2Institute of Health and 
Environment, Daegu Metropolitan City, Korea, 3New 
Hazardous Substances Team, Ministry of Food and Drug 
Safety, Korea

P15-022 Evaluation of the Irradiation Status of Imported 
Red-pepper Powders in Korean Market
Hye-Jin Lee*, Gui-Ran Kim, Jae-Jun Ahn, Eun-Joo 
Park, Shahbaz Hafiz Muhammad, Ki-Hwan Park1,2, 
Young-Mi Jang3, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1School of Food Science and 
Technology, Chung-Ang University, Korea, 2Research 
Group on Food Safety Control against Climate Change, 
Korea, 3New Hazardous Substances Team, Ministry of 
Food and Drug Safety, Korea

P15-023 Effect of Electron Beam Irradiation 10 MeV on 
the Microbiological and Physiological 
Characteristics of Saengshik Powder during 
Storage
Gui-Ran Kim*, Deokjo Jo, Jae-Jun Ahn, Hyun-Kyu 
Kyung, Eun-Joo Park,
Yuri Kim1, Bum-Soo Han1, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1EB Tech Co., Ltd., Korea

P15-024 Different Parts of Garlic Have Different 
Pigmentation Characteristics
Seul I Lee*, Young Keum Shin, Seong Ho Chae, Kyu 
Hang Kyung
Department of Food Science, Sejong University, Korea

P15-025 Direct-QUENCHER Method Improves the 
Measurement of Antioxidant Activity in 
Hot-air and Freeze-dried Schizandra chinensis 
Fruits
Eun-Joo Park*, Jae-Jun Ahn, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-026 Analysis of Electron Spin Resonance Spectra for 
the Identification of Complex Free Signals Using 
Irradiated Model-foods or Standard Marker 
Materials
Shahbaz Hafiz Muhammad*, Jae-Jun Ahn, Joong-Ho 
Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

P15-027 Evaluation Antioxidant Activity of Persimmon 
Powder with Various Decoction Times at 60°C
Yong Woo Shim*, Koo Bok Chin
Department of Animal Science and Functional Food 
Research Center, Chonnam National University, Korea

P15-028 Evaluation of Antioxidant Activity of Ethanol 
Extracted Tomato with Various Concentration 
and Its Application to the Meat Products
Hyeong Sang Kim*, Koo Bok Chin
Department of Animal Science and Functional Food 
Research Center, Chonnam National University, Korea

P15-029 Effect of Dose Mapping for 10 MeV 
Electron-beam Irradiation on Microbial 
Control of Saengshik Products
Gui-Ran Kim*, Deokjo Jo, Hyun-Kyu Kyung, Yuri 
Kim1, Bum-Soo Han1, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1EB Tech Co., Ltd., Korea

P15-030 Evaluation of Polycyclic Aromatic 
Hydrocarbon Contents from Fish and Meat 
Products
MinJi Kim*, DaHyung Oh1, Han-Seung Shin
Department of Food Science and Technology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea, 1Hankuk Academy of 
Foreign Studies, Korea

P15-031 Influence of Ultrasonic Wave Treatment on 
Quality of Gochujang Products
Ju-hui Hwang*, Han-Seung Shin
Department of Food Science and Biotechnology and 
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Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-032 Optimization of Polyphenol Extraction from 
Korean Berries and Green Tea and 
Identification of Their Major Polyphenol 
Compounds
Ji-Hye Lee*, Yang Kim, Hee-Kwon Kang, Da-Ae 
Kwon1, Joong-Hyuck Auh1, Sang-Ho Yoo
Department of Food Science and Technology and 
Carbohydrate Bioproduct Research Center, Sejong 
University, Korea, 1Department of Food Science and 
Technology, Chung-Ang University, Korea

P15-033 Screening of Polyphenols in Korean Black 
Raspberry for Anti-inflammation in 
Lipopolysaccaride (LPS)-induced RAW 264.7 
Cells Using the LC-ESI-Ion trap-MS/MS
Younghee Jo*, Seulgi Choi, Hong Jin Lee, 
Joong-Hyuck Auh
Department of Food Science and Technology, 
Chung-Ang University, Korea

P15-034 Screening of Polyphenols in Mulberry (Morus 
alba L.) for Anti-inflammation in 
Lipopolysaccaride (LPS)-induced RAW 264.7 
Cells Using the LC-ESI-Ion trap-MS/MS
Sugyeong Kim*, Gyoung-Deuck Kim, Hong Jin Lee, 
Joong-Hyuck Auh
Department of Food Science and Technology, 
Chung-Ang University, Korea

P15-035 Non-targeted Profiling of Polyphenol 
Metabolites in Various Polyphenol-rich Food 
Using LC-ESI-Ion trap-MS/MS
Da-Ae Kwon*, Songhee Kim, Joong-Hyuck Auh
Department of Food Science and Technology, 
Chung-Ang University, Korea

P15-036 Enhanced Radical Scavenging Activity and 
Antioxidant Activity of Au@Pt Nanoparticles
Jo-Won Lee*, Jihyun Park, Sunju Lee, Jihye Son, 
Jae-Hyun Kang, 
Seung-Wook Yang, Suna Kim1, BoKyung Moon
Department of Food and Nutrition, Chung-Ang 
University, Korea, 1Department of Home Economics, 
Korean National Open University, Korea

P15-037 Monitoring of Polycyclic Aromatic 
Hydrocarbon Contents from Korean Edible 
Oils
Ju-Hyun Han*, Han-Seung Shin
Department of Food Science and Biotechnology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-038 Extraction of Astaxanthin from Antarctic Krill 
Shell and Preparation of Nanocapsules 
Loading with Astaxanthin as Novel Carriers for 
Functional Food
Nan Liu*, De Qing Zhou, Xiao Yan Zhang
Yellow Sea Fisheries Research Institute, Chinese 
Academy of Fishery Science, China

P15-039 Optimization of Extraction Dietary Fiber from 
Entermorpha by Response Surface 
Methodology and the Primary Research of Its 

Physicochemical Properties
De Qing Zhou*, Nan Liu, Yue Xin Li
Yellow Sea Fisheries Research Institute, Chinese 
Academy of Fishery Science, China

P15-040 Influence of Ultrasonic Wave Treatment on 
Quality of Korean Traditional Soybean Paste 
and Soysauce
Jiho Kim*, Han-Seung Shin
Department of Food Science and Biotechnology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-041 Evaluation of Polycyclic Aromatic 
Hydrocarbon Contents from Deep Fat Fried 
Food Products
Bomi Kang*, Han-Seung Shin
Department of Food Science and Biotechnology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-042 Effect of Cellulose Based Adsorbent on 
Elimination of Polycyclic Aromatic Amines 
from Edible Oils
Boram Kim*, Han-Seung Shin
Department of Food Science and Biotechnology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-043 Influence of Roasting Conditions on Chemical 
Properties of Perilla and Sesame Oils
Hyo Won Shin*, Han-Seung Shin
Department of Food Science and Biotechnology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-044 Impacts of Coffee Cream, Dried Skim Milk and 
Sugar on the Volatile Aroma Compounds of 
Coffee Beverage
Ji-Sook Min*, Seung-Kook Park
Department of Food Science & Biotechnology, Kyung 
Hee University, Korea

P15-045 Solvent Effect on Radical Scavenging 
Mechanism of Flavonoids Evaluated by 
Quantum Chemical Calculation
Changho Jhin*, Keum Taek Hwang
Department of Food and Nutrition, Research Institute 
of Human Ecology, Seoul National University, Korea

P15-046 The Relationship between Quantum Chemical 
Descriptors and Radical Scavenging Activity of 
Anthocyanins
Changho Jhin*, Keum Taek Hwang
Department of Food and Nutrition, Research Institute 
of Human Ecology, Seoul National University, Korea

P15-047 The Effect of Temperature and on Formation of 
Furan Produced by Variable Model Systems
Heera Cho*, Wooseok Kim, Kwang-Geun Lee
Department of Food Science and Biotechnology, 
Dongguk University-Seoul, Korea

P15-048 Evaluation of Freshness Indicator for Quality of 
Fish Products during Storage
Hae-Na Chun*, Han-Seung Shin
Department of Food Science and Biotechnology and 
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Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-049 Metabolic Profiling of Different Pigmented 
Rice Cultivars Using GC-TOF-MS
Hyun Chung*, Yoojin Lee, Jihye Han, Young-Suk 
Kim
Department of Food Science and Engineering, Ewha 
Womans University, Korea

P15-050 Determination of Polycyclic Aromatic 
Hydrocarbons (PAHs) Content from Tobacco 
Sidestream Smoke
Ik-Sang Song*, Han-Seung Shin
Department of Food Science and Biotechnology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-051 Determination of Nitrosamines Content from 
Tobacco Sidestream Smoke
Sang-Yup Kim*, Han-Seung Shin
Department of Food Science and Biotechnology and 
Institute of Lotus Functional Foods Ingredients, 
Dongguk University-Seoul, Korea

P15-052 A Preliminary Study for Determination of 
Artificial Sweeteners by Flow-injection 
Analysis
Budi Wibowotomo*, Jong-Bang Eun
Department of Food Science and Technology and 
Functional Food Research Center, Chonnam National 
University, Korea

P15-053 Antioxidant Activity of Water and Ethanol 
Extracts of Hizikia fusiformis
Hyeon Boo Jang*, Koo Bok Chin
Department of Animal Science and Functional Food 
Research Center, Chonnam National University, Korea

P15-054 Formulation of Anthocyanidin Fragmentation 
Pattern for Qualitative Analysis by Tandem Mass 
Spectrometry
Sa-Rang Kim*, Na-Young Yun1, Hyun-Joo An1, 
Jae-Han Kim
Department of Food and Nutrition, Chungnam 
National University, Korea, 1Graduate School of 
Analytical Science and Technology, Chungnam 
National University, Korea

P15-055 Detection of Melamine in the Food Matrix 
Using Terahertz Spectroscopy and Imaging
Seung Hyun Baek1,2*, Heung Bin Lim2, Hyun Ee 
Ok1, Hyang Sook Chun1

1Department of Food Science and Technology, 
Chung-Ang University, Korea, 2Department of 
Chemistry, Dankook University, Korea

P15-056 Feasibility of Using Terahertz Spectroscopy to 
Detect Seven Pesticides in Wheat Flour
Seung Hyun Baek*, Inhee Maeng, Sung-Wook Choi1, 
Hyang Sook Chun
Department of Food Science and Technology, 
Chung-Ang University, Korea, 1Food Safety Research 
Center, Korea Food Research Institute, Korea

P15-057 Evaluation of Antioxidant Activity of Kohlrabi 
Extracts as Affected by Various Extraction 

Solvents
Da Eun Jeong*, Koo Bok Chin
Department of Animal Science and Functional Food 
Research Center, Chonnam National University, Korea

P15-058 Preparation of Size-controlled Chitosan 
Nanoparticles for Colon Targeting
Kee Hyuk Sohn*, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

P15-059 Preparation and Characterization of Lycopene 
Nanostructured Lipid Carriers
Saehoon Kim*, Hanjoo Yang, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

P15-060 Encapsulation of Bioactive Compound in 
Nanoemulsion by a Layer-by-layer 
Electrostatic Deposition Technique
Hee Joung Joung*, Mi-Jung Choi1, Hyun Jin Park
College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Laboratory of Nano-Bio Materials, 
Department of Molecular Biotechnology, Konkuk 
University, Korea

P15-061 Development of Red Ginseng Extract 
Nanopowder Using Spray Drying
Hanjoo Yang*, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

P15-062 Effect of Cross-linking Agent on 
Physicochemical Properties of Guar Gum 
Nanoparticles Produced Using Desolvation 
Process
Yeri Choi*, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

P16.  Biotechnology

P16-001 Functional Expression of Candida antarctica 
Lipase B (CalB) in Recombinant Escherichia 
coli Using Fusion Technology
Sun-Ki Kim*, Jung-Hyun Jo, Hyun-Wook Baek, 
Yong-Cheol Park1, Jin-Ho Seo
Department of Agricultural Biotechnology, Center for 
Food and Bioconvergence, Seoul National University, 
Korea, 1Department of Advanced Fermentation Fusion 
Science and Technology, Kookmin University, Korea

P16-002 Production of a Functional Oligosaccharide, 
2’-Fucosyllactose, Using Engineered 
Escherichia coli
Young-Wook Chin*, Won-Heong Lee, Ji-Yeong Kim, 
Jin-Ho Seo
Department of Agricultural Biotechnology, Center for 
Food and Bioconvergence, Seoul National University, 
Korea

P16-003 Genetic Model for the Fate of 
Oral-administrated Carbon Nanoparticles in 
Soil Nematode Caenorhabditis elegans
Yun Jeong Cha1*, Shin Sik Choi1,2

1Department of Energy and Biotechnology, Myongji 
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University, Korea, 2Department of Food and Nutrition, 
Myongji University, Korea

P16-004 10-Gingerol Induces Apoptotic Cell Death in 
Human Colon Cancer Cells
Min Ju Ryu*, Sang Sook Tak, Ha Sook Chung
Food and Nutrition, Duksung Women’s University, 
Korea

P16-005 Fucoidan Inhibits Cytokine-induced 
TARC/CCL17 Expression in Human 
Keratinocytes
Min Ju Ryu*, Tae Eun Guon, Ha Sook Chung
Food and Nutrition, Duksung Women’s University, 
Korea

P16-006 L. acidophilus HY7037 Inhibits TNF-α-induced 
Insulin Resistance via Insulin Signal Pathway 
in Rat Skeletal Muscle Cells
Sung-Hwan Kim*, Ji-Woong Jeong, Il-Dong Choi, 
Young-Tae Ahn, Chul-Sung Huh
R&B Center, Korea Yakult Co., Ltd., Korea

P16-007 Anti-inflammatory Activities of Lythrum 
salicaria Extracts In Vitro Model
Jehyeon Ra*, Il-Dong Choi, Se-Hoon Park, 
Chul-Sung Huh
Korea Yakult R&BD Center, Korea

P16-008 Screening of Biological Activities of Solvent 
Extracts from Fresh Water Laver, Prasiola 
japonica
Da Woom Seo*, Hee Jung Kim, Hae Bok Kim, Seung 
Tae Kim, Jung Min Yu, Gwang Hoon Kim, Da Woon 
Park, Do Ik Lee1, Mansig Jun2, Su Kil Jang, Seong 
Soo Joo
Department of Marine Molecular Biotechnology, 
College of Life Science, Gangneung-Wonju National 
University, Korea, 1Department of Immunology, 
College of Pharmacy, Chung-Ang University, Korea, 
2Research Institute for Gangwon, Korea

P16-009 Effects of Non-saponin Extracts from the 
Steam-dried Ginseng Berry on Radical 
Scavenging and Alcohol Metabolism
Seung Tae Kim*, Da Woom Seo, Hee Jung Kim, Hae 
Bok Kim, Jung Min Yu, Gwang Hoon Kim, Da Woon 
Park, Do Ik Lee1, Su Kil Jang, Seong Soo Joo
Department of Marine Molecular Biotechnology, 
College of Life Science, Gangneung-Wonju National 
University, Korea, 1Department of Immunology, 
College of Pharmacy, Chung-Ang University, Korea

P16-010 Development and Optimization of a New 
Universal 16S rRNA PCR Primer Set for 
Metagenomic Analysis of Human Intestinal 
Microbiota
Hye-Jin Ku*, Ju-Hoon Lee
Department of Food Science and Biotechnology, 
Graduate School of Biotechnology, Kyung Hee 
university, Korea

P16-011 Blood Pressure Modulating Effects of Black 
Raspberry Extracts In Vitro and In Vivo
Jung-Hyun Lee*, Hye Ran Choi, Su Jung Lee, Min 
Jung Lee, Young Jong Ko, Hee Kwon Lee, Jong Tae 
Jeong, Tae-Bum Lee
Gochang Black Raspberry Research Institute, Korea

P16-012 Effects of Extracts of Unripe Black Raspberry 
and Red Ginseng on Cholesterol Improvement
Su Jung Lee*, Min Jung Lee, Hye Ran Choi, 
Jung-Hyun Lee, Young Jong Ko, Hee Kwon Lee, 
Jong Tae Jeong, Tae-Bum Lee
Gochang Black Raspberry Research Institute, Korea

P16-013 Improvement of Cholesterol and Blood Pressure 
in Fruit, Leaf, and Stem Extracts of Black 
Raspberry In Vitro
Min Jung Lee*, Su Jung Lee, Hye Ran Choi, 
Jung-Hyun Lee, Young Jong Ko, Hee Kwon Lee, Jong 
Tae Jeong, Tae-Bum Lee
Gochang Black Raspberry Research Institute, Korea

P16-014 Biofilm Formation and Pathogenicity of 
Staphylococci Isolated from Agricultural 
Products
Hye Lim Lee*, En Ji Cui, Lin Hu Quan, Dong Hwan 
Lee, Jeong-A Lim, Kyu Suk Jung, Sunggi Heu, 
Jae-Gee Ryu, Eunjung Roh
Microbial Safety Division, National Academy of 
Agricultural Science, RDA, Korea

P16-015 Alpha-asarone Attenuates LPS-stimulated 
Neuroinflammatory Responses in BV-2 
Microglia and Reverses Behavioral 
Impairments in MPTP-intoxicated Mice Model 
of PD
Dong-Kug Choi*, Byung-Wook Kim, Hemant 
Kumar, Sushruta Koppula, Il-Woung Kim, 
Hyung-Woo Lim, Sandeep Vasant More, In-Su 
Kim, Sang-Don Han1, Si-Kwan Kim
Department of Biotechnology, Konkuk University, 
Korea, 1Department of Neurology, School of 
Medicine, Konkuk University, Korea

P16-016 In Vitro Antioxidant Effect of Au@Pt 
Naoparticles (NPs) Using Chinese Hamster 
Lung Fibroblast V79-4 Cells
Kyung-Mi Yoo*, Jo-Won Lee1, Jihyun Park1, Sunju 
Lee1, Jihye Son1, Sun-Hee Kim1, So-Hee Yoon1, 
BoKyung Moon1

Department of Food and Nutrition, Soong-Eui Women's 
College, Korea, 1Department of Food and Nutrition, 
Chung-Ang University, Korea

P16-017 In silico Screening of Ellagic Acid Derivatives 
and Their Metabolites as NF-κB p50 Subunit 
Inhibitors
Changho Jhin*, Hyunnho Cho, Keum Taek Hwang
Department of Food and Nutrition, Research Institute 
of Human Ecology, Seoul National University, Korea

P16-018 Cryptotashinone and Dihydrotanshinone I, as 
Anti-viral Agents, Exhibit Potent Inhibitory 
Activity on Intracellular Glycosylation
Dongsun Lee1,2*, Muroi Makoto3

1Faculty of Biotechnology, Jeju National University, 
Korea, 2Subtropical Horticulture Research Institute, 
Jeju National University, Korea, 3Antibiotics 
Laboratory, The Physical & Chemical Research 
Institute, (RIKEN), Japan

P16-019 Changes in the Rheological Properties at 
Various Storage and Drying Temperatures
Jae-Yong Kim*, In-Su Hwang, Moo-Yeol Baek, 
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Byung-Yong Kim
Department of Food Science and Biotechnology, Kyung 
Hee University, Korea

P16-020 Chitosan Oligosaccharide Sulfates Attenuate 
LPS-induced NO Production through the 
Inhibition of JNK and NF-κB Pathway in 
RAW264.7 Cells
Seong Eun Kim*, Jung Hyun Kim, Yon Suk Kim, Jin 
Woo Whang, Gaurav Lodhi, Seo Hee Kang, Young 
Ki Han, Beong Ou Lim1, Pyo Jam Park
Department of Biotechnology, Konkuk University, 
Korea, 1Department of Applied Biochemistry, Konkuk 
University, Korea

P16-021 Modulation Effect of Extract from Haliotis discus 
hannai Fermented with Cordyceps militaris 
Mycelia in RAW 264.7 Macrophages through 
TRIF-dependent Signalling Pathway
Seong Eun Kim*, Hong Joo Joung, Yon Suk Kim, Jin 
Woo Hwang, Gaurav Lodhi, Seo Hee Kang, Young 
Ki Han, Beong Ou Lim1, Pyo Jam Park
Department of Biotechnology, Konkuk University, 
Korea, 1Department of Applied Biochemistry, Konkuk 
University, Korea

P16-022 Antioxident Effect and Industrialization of 
Aloe Extracts on Various Growth Periods
Jin-Woo Hwang*, Yon-Suk Kim, Jeong Jun Lee1, 
Han-Jong Pyo1, Seong-Eun Kim, Seo Hee Kang, 
Young-Ki Han, Hong-Joo Joung, Pyo-Jam Park
Department of Biotechnology, College of Biomedical 
and Health Sciences, Konkuk University, Korea, 
1NatureTech, Korea

P16-023 Antioxidant Activities of Fermented 
Enteromorpha with Ganoderma lucidum 
Mycelia
Jin-Woo Hwang*, Young-Ki Han, Yon-Suk Kim, 
Seong-Eun Kim, Seo Hee Kang, Hong-Joo Joung, 
Pyo-Jam Park
Department of Biotechnology, College of Biomedical 
and Health Sciences, Konkuk University, Korea

P16-024 Development and Evaluation of Hair Protein 
Based Minocyclin-loaded Biomembranefor the 
Treatment of Periodontitis 
Hanna Lee*, Hojae Bae1, Hyun-Jin Park, Yu-Shik 
Hwang2

College of Life Sciences and Biotechnology, Korea 
University, Korea, 1College of Animal Bioscience and 
Technology, Department of Bioindustrial Technologies, 
Konkuk University, Korea, 2Department of 
Maxillofacial Biomedical Engineering and Institute of 
Oral Biology, School of Dentistry, Kyung Hee University, 
Korea

P16-025 Purification, Identification and Characteriza-
tion of Novel Bacteriocin Produced by 
Staphylococcus pasteuri that Active against 
Staphylococcus aureus
En Ji Cui*, Lin Hu Quan, Hye Lim Lee, Dong Hwan 
Lee, Jeong-A Lim, Sunggi Heu, Kyu Suk Jung, 
Jae-Gee Ryu, Eunjung Roh
Microbial Safety Division, National Academy of 
Agricultural Science, RDA, Korea

P16-026 Bacteriophages Targeting Pectobacterium 
carotovorum subsp. carotovorum to Control 
Soft-rot Disease
Jeong-A Lim*, Sein Park1, Dong Hwan Lee, En Ji Cui, 
Eunjung Roh, Kyusuk Jung, Jae-Gee Ryu, Sunggi Heu
Microbial Safety Division, National Academy of 
Agricultural Science, Rural Development 
Administration, Korea, 1Korean Minjok Leadership 
Academy, Korea

P16-027 Identification and Characterization of 
Microbiota on Spoiled Vegetables
Dong Hwan Lee*, Jeong-A Lim, En Ji Cui, Eunjung 
Roh, Kyusuk Jung, Jae-Gee Ryu, Sunggi Heu
Division of Microbial Safety, National Academy of 
Agricultural Science, Rural Development 
Administration, Korea
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DA-1

Forty Years of Food Science and Industry in the Republic of Korea: 
A Retrospect and Prospect

C. Rhee
Division of Food Bioscience & Technology, Korea University, Korea

Forty years of Korean food industry will be briefly overviewed and the trend of food consumption patterns including 
intrinsic characteristics of Korean food industry will be discussed. The development stages of Korean food industry can 
be divided into three parts, i.e., the initiation stage of modern food processing in the 1970-80, quantitative expansion period 
in the 1981-96, and qualitative growth (globalization process) since 2000. The domestic food and beverage industries 
comprise over 10 different sectors. The largest of these is cereal processing sector (31% of total sale) followed by meat 
processing (19%), dairy processing (14%), beverage industries (7%) and fish processing (7%). Total sales of traditional food 
manufacture industries amounted to about 60 trillion won in 2009, up from 600 billion won in 1969. However, from the 
standpoint of the characteristics of the food industry comprising inclusively the primary-, secondary- and tertiary industrial 
sectors, the actual size of the Korean food market amounted to ca. 272 trillion won in 2010, surpassing the total sale 
of other manufacturing sector such as electronics industry, automobile industry and chemical industry. The food industry 
in Korea has been characterized by the increasing dependence on imported cereal grains, meat and edible oils. Korea 
imported about 28 trillion won in agricultural goods in 2012 and agricultural exports were 5.6 trillion won. The larger 
gap between imports and exports for agricultural products will exacerbate the distortions in the globalization of Korean 
food industry. In particular, trend in recent food demand on meat and dairy products including the consumer-ready- 
products imported from abroad will reshape Korean food market in the near future. Over the past four decades, the 
processed foods of domestic food industry have contributed to a great improvement in the national physique in Korea. 
The daily per capta calorie increased from 2,721 Kcal to 3,200 Kcal. The daily per capita fat intake has more than 
quadrupled from 16.9 grams in 1969 to 95.7 grams in 2009 and the daily per capita protein intake was 90.2 grams in 
2009, an increase of 26.3% from 1969. The contribution of fat to daily per capta calorie amounted to 30%, which may 
be due to the increased supply of frying oils and starch sugars, accompanied by reduced consumption of cereal grains. 
The average consumption of sugars in 2009 was 33.9 Kg per capita per year with one third (39.4%) coming from starch 
sugars. The domestic demand on meat and edible oils (soybean oil and palm oil) has been growing at a rate of 6.08% 
and 5.46%, respectively, and this trend is likely to continue, and even accelerate, in the late 2010s. Rapid increases in 
the consumption of animal food products and the adverse effect of higher energy-dense processed foods with a greater 
role of frying oils and sugars will be the incessant challenges to food scientists as well as new emerging Korean food 
service market.
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Research on the Lipid Oxidation and Antioxidants to Improve the Quality of Lipid Foods

Eunok Choe
Inha University, Korea

Lipid oxidation and antioxidants have been my research subjects for the past 30 years since Dr. David B. Min opened 
a new world to the singlet oxygen oxidation of edible oils for me in 1984 at Columbus, Ohio. Many studies on the singlet 
oxygen oxidation of edible oils under his guidance have been applied to other subsequent researches all over the world 
and oil industry to improve the quality of edible oils. Findings on the singlet oxygen involvement in the oxidation of 
edible oils have been utilized to adopt the oil quality evaluation depending on the chlorophyll contents in the industry, 
and it was kinetically found that α-tocopherol and β-carotene acted as physical quenchers on the singlet oxygen in 
chlorophyll-photosensitized oxidation of soybean oil. Starting with the singlet oxygen-involved photosensitized oxidation 
of olive oil, my research subjects have been expanded to deep-fat frying, and naturally the quality of fried foods have 
become my major research interest. After it was known that food ingredients added to improve the texture also increased 
the oxidative stability of frying oils in the fried products during storage, the antioxidants became my new research subject 
including extraction and separation from the food materials, and its application to frying oil and fried products. Considering 
that the addition of spinach, carrot, burdock, and red ginseng to the dough decreased oil oxidation during frying and 
increased oxidative stability of fried foods during storage, these food materials are very promising antioxidants for both 
frying oil and fried foods. Natural antioxidants in the edible oils have been also my research targets due to their action 
mechanisms and contribution to the oil oxidation. Tocopherols are usually the most important antioxidants decreasing 
auto- and photooxidation of most edible oils; however, in sesame, perilla, and olive oils, lignans and polyphenols exceeded 
that of tocopherols both in quantity and functionality. Furthermore, high stability of these compounds even at high 
temperature, especially lignans, made a sesame oil prominent potential candidate of the long-lasting and healthy oil. 
Oxidative stability of oil in emulsion system with phospholipids and other antioxidants, transferred from oil itself or added 
on purpose, is my recent research interest. The role of phospholipids in oil oxidation has not been fully examined yet. 
Phosphlipids tend to work as both prooxidant and antioxidant depending on the experimental conditions as phospha-
tidylcholine (PC) and phosphatidylethanolamine (PE) separated from egg yolk decreased thermal oxidation of oil while 
PC and PE from soybeans increased chlorophyll-photosensitized oxidation in canola oil. Therefore the action mechanism 
of phospholipids in oil oxidation in bulk and emulsions needs to be elucidated with more details to improve the oil stability 
in both conditions. I have been working with olive, soybean, sesame, palm, corn, sunflower, safflower, canola, mustard 
seed, and perilla oils, and I will keep expanding my research interests to the unusual oils with food and health func-
tionality. Experiences in the publication of review articles and book chapters on reactive oxygen species, deep-fat frying, 
oxidation of edible oil, and antioxidants were another great opportunities in my research life. I was able to be here today 
by lots of encouragement and guidance from my professors including Dr. Seungyo Ahn and other senior scholars, for whom 
I am very grateful.
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Functional Foods as Multi-target Holistic Medicines for Human Health

Hyong Joo Lee
Seoul National University, Korea

Functional food compounds are bioactive signaling molecules that can modulate gene expression to influence cell homeo-
stasis and human health. Both ancient Eastern and Western philosophies have regarded food and drugs as sharing similar 
origins. Traditional Eastern medicine emphasizes the holistic concept of curing the individual that harbors the disease, 
rather than the modern medical view of curing the disease within a patient. To this end, Eastern medicine has invariably 
prescribed drugs consisting of multiple components that act on multiple targets, in contrast to modern drugs that are 
predominantly specific for single targets. Healthy natural foods can therefore be thought of as holistic medicines comprised 
of thousands of components that exert influences on multiple signaling cascades. Prominent examples of food components 
that act on multiple targets relevant to human chronic diseases will be discussed. Soy isoflavone metabolites such as equol 
and trihydroxyisoflavone (THIF) exhibit diverse influences on signaling intermediates. The antitumor-promoting effects 
of equol arise from its ability to inhibit cell transformation, mainly by targeting MEK signaling. CDK1 and CDK2 are 
potential molecular targets of 6,7,4’-THIF for the suppression of human colon cancer cell proliferation in vitro and in vivo. 
Piceatannol, a phytochemical normally found in various fruits including grapes, protects neuronal cells from ROS-mediated 
apoptosis by blocking JNK activation and the down-regulation of Bcl-XL. Piceatannol blocks Aβ-induced accumulation of 
ROS, thereby protecting neuronal cells from oxidative stress. It also directly binds with PI3K in an ATP-competitive manner 
and suppresses its activity, resulting in anti-atherosclerotic effects. Similarly, coffee components including caffeic and 
chlorogenic acid exhibit many properties beneficial for human health. Caffeic acid targets MEK1 and TOPK, resulting in 
the suppression of colon cancer metastasis and neoplastic cell transformation. Caffeine-free decaffeinated coffee may also 
prevent memory impairment via the inhibition of NF-κB activation and production of TNF-α. Pretreatment with caffeinated 
coffee, decaffeinated coffee, or chlorogenic acid has been found to inhibit ROS-induced down-regulation of the anti- 
apoptotic proteins Bcl-2 and Bcl-XL. In addition, the protective effects of cocoa polyphenol extract and procyanidin B2 
against ROS-induced apoptosis in neuronal cells involves the downregulation of Bcl-XL and Bcl-2 expression via inhibition 
of JNK and p38 MAPK. Cocoa procyanidins are potent inhibitors of MEK and MT1-MMP, which may in part explain the 
molecular mechanisms behind the anti-atherosclerotic effects of cocoa. Cocoa polyphenol extract inhibits insulin receptor 
kinase activity, ERK, and Akt in 3T3-L1 preadipocytes, and also prevents the development of obesity in mice fed with 
a high-fat diet. A deeper understanding of the diverse mechanisms influenced by such food components is likely to pave 
the way for personalized approaches to chronic disease prevention in the future, based on each individual’s genome, age, 
sex, and other personal characteristics.
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Food Choices and Health: Opportunities for Prevention

 Fredrick John Stare Professor of Epidemiology and Nutrition, Department of Nutrition, 
Harvard School of Public Health, USA

The large differences in rates of most non-communicable diseases between countries, and over time within many countries, 
indicates that these diseases are potentially preventable. Smoking, inactivity, and unhealthy diets have been shown to 
be key factors, but defining a healthy diet has been the most challenging. The international comparisons suggested that 
dietary fat was a major risk factor for cancer and cardiovascular disease. However, the percentage of energy from fat has 
consistently not been associated with any of these outcomes. In contrast, the type of dietary fat has a strong influence 
on risks of coronary heart disease (CHD) and type 2 diabetes: trans fat being most strongly related to risk, followed by 
saturated fat, monounsaturated fat, and polyunsaturated fat. Similarly, carbohydrate quality is related importantly to risk 
of these outcomes, with simple sugars and refined grains (including white rice) being related to higher risk, and intact 
whole grains being related to lower risk. Among the major protein sources, red meat is most strongly related to risks 
of cardiovascular disease, diabetes, and colorectal cancer. Although fruits and vegetables were believed to have powerful 
anti-cancer effects, this has not been supported in prospective studies, but benefits are seen for cardiovascular disease 
and diabetes. More detailed studies are now examining specific types of fruits and vegetables and much heterogeneity 
is being found; particularly strong benefits have been seen for berries. Interestingly, the combination of healthy fats, whole 
grains, legumes, nuts, fish, fruits, and vegetables that have emerged as being particularly healthy also defines the Medi-
terranean diet, which has long been associated with longevity. Apart from smoking and overweight, less progress has been 
made in identifying modifiable causes of cancer; studies that examine the full life cycle will probably be needed. Never-
theless, with current knowledge, the large majority of cardiovascular disease, diabetes, and some cancers can be prevented 
by optimal diets combined with avoidance of tobacco and regular physical activity.
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Is There a Role for Food Science and Technology in Combating Future World Food Crisis?

Walter Spiess
Karlsruhe University, Germany

According to the many statistics compiled by FAO, WHO or UNDP and others almost one sixth of the world’s population 
is suffering from hunger and malnutrition; a situation that prevails since many years. This obvious scandal has been 
recognized by the world public in many ways, the response so far are mainly numerous, resolutions and declarations 
e.g. FAO-World Declaration on Nutrition (1992), The United Nations Millennium Development Goals (MDG) (2000) and more 
recently the Draft Zero of the Rio+20 United Nations Conference on Sustainable Development, 2012; not to forget IUFoST’s 
Budapest Declaration in 1996 and Cape Down Declaration in 2010 The commitments made by World Community are clear 
and measurable, e.g. in Target 1C of the MDG 1it is proclaimed to eradicate extreme poverty and hunger and in detail 
to Halve the proportion of people who suffer from hunger to achieve by the year 2015. None of those goals have been 
reached, there have been some successes in certain areas but in other areas the situation is even worse and if projected 
into the future there is barely any hope that a major world food crisis can be prevented, a crisis which will hit Africa, 
parts of South East Asia and parts of South America. The reasons for this dramatic failure are certainly manifold; the 
major reason is without any doubt that the many political statements and declarations for assuring worldwide Food Security 
if at all have only been half hearted translated into effective actions, partially because of national egoisms, partially because 
of the protection of vested rights and privileges. Further reasons which hampered progress in coping with the present 
crisis and the crisis on the horizon are the fact that (agricultural) innovations and development are blocked and food 
technological measures were considered as less important, prices for staple foods reached dramatic heights and not to 
forget that inappropriate lifestyles misdirected food production in certain countries. In order cope with future problems 
in a sustainable way misleading strategies should be readjusted. In this context the almost sole focus on the growth of 
the agricultural output has to be corrected. Food Science and Technology have to be recognized as important elements 
to cope successfully with future challenges. Dealing with existing problems like the tremendous losses in the food chain 
and the utilization of not or under-utilized resources would be first steps out of the present crisis and future crises. Food 
Science related strategies to cope with future challenges are e.g.: Reduction of Post Harvesting Losses; Improvement of 
Product Quality; Higher Process Effectiveness; Reduction of Process Impacts on the Environment by a better Utilization 
of Energy and Water resources; Reduction and Utilization of Processing Waste; Utilization of under or so far not utilized 
Natural Resources; Improvement of Storage and Distribution/Retailing Strategies. Major potential contributions of Food 
Science and Technology to cope with future problems will be discussed in detail.
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Development and Marketing for the Innovative Anti-aging Functional Foods in Asia

Mujo Kim
Pharma Foods International Co., Ltd., Japan

In 2012, Japanese government announced that the population of elderly people aged 65 or older has risen up to above 
30 million (25% of the population). This tendency has been spreading all over not only in Japan, but also in Korea and 
China. In the aging society, the importance of foods is about to embark a new phase. Hence, foods are not only required 
its sensory and nutritional aspects, but the development and application of innovative foods focused more on the illness 
common in the elderly, that is “Pharma Foods”. In particular, the demands of food development and marketing for bone 
metabolism, cartilage regeneration, brain function, digestive and cardiovascular system, and oral care in elderly have been 
rising. I would like to describe the current status of development for the innovative functional foods required in modern 
society.
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Antiobesity Function of a Bioactive Food Component and Its Mechanism 
Based on Nutrigenomic Analysis

Eun-Young Kwon, Myung-Sook Choi*
Department of Food Science and Nutrition, Kyungpook National University, Korea

Obesity often has been linked to a low-grade chronic inflammatory response and an increased risk of metabolic syndrome 
including insulin resistance, type 2 diabetes mellitus, cardiovascular disease and certain types of cancers. Naturally occurring 
functional food components generally exhibit anti-inflammatory, anti-oxidant, anti-cancer and anti-diabetic properties. 
However, little is known about the detailed mechanism associated with the antiobesity action of functional food compo-
nents based on integration of overall gene expression and their gene network analysis. This presentation reports the effect 
of bioactive food components in diet-induced obesity using nutrigenomics tool. We verified that various bioactive food 
components or food sources resulted to be effective for lowering the total body fat, plasma and hepatic lipid levels and 
blood glucose in diet-induced obesity by altering the lipid metabolizing enzyme activities and some key genes. Activities 
of hepatic lipogenic enzymes and cholesterol-regulating enzymes were suppressed, while fecal lipids levels were markedly 
increased by some flavonoids. They were beneficial against high fat diet-induced inflammation by decreasing plasma 
cytokine level and pro-inflammatory protein expression. To investigate potential biological interactions of differentially 
regulated genes, datasets representing genes with altered expression profile derived from microarray analyses were imported 
into the Ingenuity Pathway Analysis (IPA) tool. Analysis of gene networks revealed that upstream regulators on target of 
these bioactive compounds were largely consisted of genes related to lipid synthesis and oxidation in liver and inflam-
matory response in epididymal adipose tissue. In liver, these compounds also down-regulated gene expression associated 
with lipid and cholesterol synthesis, while it up-regulated gene expressions associated with fatty acid oxidation. There 
were many inflammatory responsive genes that were suppressed by bioactive food compounds via down-regulation of 
pro-inflammatory chemokine and cytokine genes as well as its upstream regulator genes. In conclusion, antiobesity function 
of certain food component could help to ameliorate the deleterious effects of diet-induced obesity and its comorbidities. 
Utilization of nutrigenomic tools can support the mechanism of antiobesity property of functional foods and its mode 
of action by providing possible interactions in gene networks and biological pathway in vivo system.

IS1-2

Bioavailability of Flavonoids: The Role of Cell Membrane Transporters

Sabina Passamonti
Department of Life Sciences, University of Trieste, Italy

Dietary flavonoids play an important role in the prevention of diseases related to oxidative stress in the living systems. 
Although much attention has been focused on studying the protective functions of flavonoids, only limited biochemical 
research was done to tackle the fundamental issue how flavonoids might enter the cells. Flavonoids have limited bioavail-
ability, and consequently low plasma concentrations. Thus, in order to enter into the intracellular compartment of cells 
in target tissues, flavonoids must exploit specific cell membrane transporter systems. This interaction between flavonoids 
and proteins that mediate their transmembrane transport is of critical importance since it affects both the pharmacokinetic 
and pharmacodynamics properties of the flavonoids. Extensive knowledge on the cell membrane transporters is therefore 
essential to fully understand the mechanisms of flavonoid-mediated protective activity in the cardiovascular, renal, liver, 
central nervous systems, and also to elucidate flavonoid-drug interactions. The plasma membrane bilirubin transporter 
Bilitranslocase (T.C. # 2.A..65.1.1) has been found to mediate transport of dietary anthocyanins into both absorptive 
(intestine) and excretory (liver, kidney) epithelial cells, which justifies the unique pharmacokinetic features of these 
pigmented flavonoids. Furthermore, Bilitranslocase has been also found on vascular endothelial cells and demonstrated 
to play a critical role in mediating some of the most relevant cardiovascular effects of anthocyanins.
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Ellagic Acid in Muscadine Grapes Suppresses both Hyperplastic and 
Hypertrophic Obesity via HDAC9 and CARM1-associated Chromatin Modification

Soonkyu Chung
Department of Food Science and Human Nutrition, University of Florida, USA

White adipose tissue (WAT) not only has an enormous capacity for expansion, but an excess of WAT is associated with 
obesity and metabolic disorders. We have previously reported that Muscadine grape polyphenols (MGP) reduced high fat 
(HF) diet-mediated obesity and its associated metabolic complications in C57BL/6 mice. However, underlying mechanisms 
by which MGP attenuates obesity is unknown. The aim of this study was to determine the novel inhibitory roles of MGP 
on hypertrophic (increase in size) or hyperplastic (new fat cell formation) obesity. Consistent with reduced fat mass, 
epididymal adipocyte size was significantly smaller in a MGP-fed mice group compared to a HF-control group, suggesting 
that MGP reduces hypertrophic obesity. We also investigated the effects of MGP on hyperplastic obesity using human 
adipose-derived stem cells (hASCs). After fractionating MGP into anthocyanin and non-anthocyanin fractions, only the 
non-anthocyanin fraction inhibited adipogenic conversion of hASCs in a dose-dependent manner. Among the non-antho-
cyanidin polyphenols, ellagic acid (EA) has been identified as the responsible polyphenol that exclusively repressed new 
fat cell formation. To determine whether EA reduces obesity via mechanisms involving epigenetic modification, we performed 
qPCR microarrays for chromatin modification enzymes. EA treatment was specifically associated with: 1) high levels of 
histone deacetylase 9 (HDAC9), a negative regulator of adipogenesis; 2) attenuated HDAC activity; and 3) reduced CARM1 
(co-activator associated arginine methyltransferase-1) activity assessed by hypo-methylation of histone 3 arginine 17 methy-
lation (H3R17me2). Interestingly, neither inhibition of HDAC activity by pan-HDAC inhibitor trichostatin A, nor silencing 
of HDAC9 was able to reverse EA-mediated inhibition of adipogenesis. However, blocking of CARM1 activity by a CARM1- 
specific pharmacological inhibitor resulted in increased HDAC9 expression, suggesting that reduced CARM1 activity by 
EA inversely regulates HDAC9 expression. Additionally, we examined whether MGP-mediated suppression of hypertrophic 
obesity is also associated with chromatin modification in vivo. As we expected, adipose tissue from MGP-fed mice showed 
higher levels of H3 acetylation and HDAC9 expression, but lower levels of H3R17me2, than in control adipose tissue (HF 
only). These data indicate that attenuation of visceral obesity by MGP supplementation, at least partly, is attributed to 
EA-mediated chromatin modification. Collectively, we demonstrated that EA in MGP plays a crucial role in suppressing 
both hypertrophic and hyperplastic obesity via CARM1 and HDAC9-mediated chromatin modification. Our work also 
implicates that consumption of EA-enriched fruits and vegetables may provide a novel dietary strategy to prevent and/or 
treat obesity.

IS1-4

Enhancement in Nutritional and Functional Qualities of Food Oils by Genetic Approaches

Yun-Jeong Hong*, Nick Wagner, Andrew Mroczka, Peter Roberts, Paul Hoffer, 
Bill Schreckgost, Toni Voelker
R&D Center, Monsanto Inc., USA

To make soybean oil suitable for frying applications, the polyunsaturates can be reduced via chemical hydrogenation, and 
this partially hydrogenated soybean oil was used for many food products in the US. Monsanto has produced a reduced- 
saturates, less polyunsaturated soybean oil naturally through a modification of soy fatty acid biosynthesis in developing 
seeds: Vistive® Gold. Vistive® Gold allows to eliminate trans fats and significantly lower saturated fat content in fried 
foods without sacrificing flavor quality. In fact, frying tests done with chicken and French fries have shown no change 
in taste or texture while delivering all the benefits of improved cooking oil, including reduced saturated fat and zero trans 
fat. SDA-Omega-3-oil was developed to serve as a source of improved omega-3 fatty acids. SDA-Omega-3-oil is an optimal 
omega-3 source because it can be added to a broad variety of food products. It has stearidonic acid (SDA), which readily 
converts to eicosapentaenoic acid (EPA), one of several omega-3 fatty acids used by the body when consumed.
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Bacteriophages for Biocontrol and Detection of Foodborne Pathogens

Mansel W. Griffiths
University of Guelph, Canada

Because of their innate specificity, rapid propagation and ease of production, interest in the use of bacteriophages to control 
and detect foodborne pathogens has increased. Indeed, their use has been sanctioned by regulatory agencies in a number 
of countries for the control of Listeria monocytogenes on ready-to-eat meats, decontamination of cattle hides to remove 
E. coli O157:H7 and other applications. My research group has been investigating the incorporation of bacteriophages into 
packaging materials and have demonstrated the efficacy of this approach to control foodborne bacterial pathogens in a 
variety of foods. These immobilized bacteriophage can also be applied for the detection of bacteria and a technique has 
been developed whereby we can detect fewer than 10 cells/g of the target organism within 4 hours without the need for 
enrichment. This presentation will review the history of the use of bacteriophages and discuss the potential for their future 
benefits to the food industry.

IS2-2

Diverse Roles of LPS in Infection of Salmonella enterica serovar Typhimurium by Bacteriophages

Sangryeol Ryu
Department of Food and Animal Biotechnology, Seoul National University, Korea

Potential of bacteriophage as an alternative biocontrol agent has been revisited recently due to the widespread occurrence 
of antibiotic-resistant bacteria. A complete understanding of diversity of bacteriophage receptor is needed to circumvent 
the narrow host ranges of most bacteriophages and the rapid appearance of resistant mutant bacteria. Twenty-five bacterio-
phages targeting Salmonella Typhimurium, which is one of the most common causes of human gastroenteritis, were 
isolated and their receptors were identified by screening a Tn5 random mutation library of S. Typhimurium. Interestingly, 
only three gene products were found as receptors of these phages; flagella (group F), BtuB (group B), and LPS (group 
L). Infection ability test of the phages against the phage-resistant strains recovered from the challenge of phages in different 
groups showed that the phages in group L could not infect the strains resistant to phages in group B. These results indicate 
that LPS may serve as a co-receptor of the group B phages as in T5 phage. We found that phage SPC35 required BtuB 
as a host receptor but also used the Salmonella O12-antigen as an adsorption-assisting apparatus for the successful infection 
of S. Typhimurium. The α-1,4-glucosylation of galactose residues of the O12-antigen by phase variably expressed O-antigen 
glucosylating genes blocks the adsorption-assisting function of the O12-antigen, and consequently confers transient SPC35- 
resistance to Salmonella without any mutations to the btuB gene. This temporal switch-off of phage adsorption by phase 
variable O-antigen modification suggest critical role of O-antigen in phage infection even when BtuB is used as a receptor. 
Phage SCB3 also uses BtuB as a host receptor but SCB3 could infect Salmonella strains no longer express O-antigen, 
indicating that O-antigen obstruct adsorption of phage to BtuB receptor in contrast to the case of SPC35. Comparison 
of the whole genomes of SPC35 and SCB3 revealed substantial differences in genes coding tail fiber proteins. Swapping 
of the tail fiber gene of SCB3 with that of SPC35 enabled SCB3 to infect wild type Salmonella, suggesting that the tail 
fiber protein is involved in the interaction with O-antigen. These results demonstrate that LPS O-antigen plays contradictory 
roles in adsorption of phages using BtuB as a receptor depending on the structure of tail fiber proteins.
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Recent Trends on Norovirus Control Strategies

Geun Woo Park
Center for Disease Control and Prevention, USA

Human norovirus (NoV) is the leading cause of outbreaks of nonbacterial gastroenteritis worldwide and are implicated 
in more than 90% of such cases. NoV is typically an enteric pathogen, but it can be transmitted via multiple routes. 
Most NoV outbreaks in the U.S occur in settings such as hospitals, nursing homes, restaurants, and childcare centers, 
and the majority of these outbreaks do not involve specific contaminated food items, suggesting that person-to-person 
contact plays a critical role in the spread of NoV. All aged groups are susceptible, and currently, there are no vaccines 
available for human NoV. Additionally, high contagiousness (e.g. lower infectious dose (< 18 virus particle), robust 
environmental stabilities) make it very challenging to control NoVs. In this lecture, current control strategies (e.g. regula-
tions and standards) which have been implemented in the US and their limitations will be briefly overviewed. Furthermore, 
recent scientific progresses to enhance control measures of NoVs in common and health care settings will be presented 
with focusing on environmental and personal hygiene.

IS2-4

A Glimpse at the Future of the Microbiological Safety of Foods

Michael P. Doyle
Center for Food Safety, University of Georgia, USA

The challenges of the food industry to ensure the safety of its products have never been so great, and continue to increase. 
Foodborne disease surveillance systems using molecular subtyping methods, pathogen monitoring programs of food 
production and processing facilities using DNA sequencing technology, and retail testing programs by federal and state 
regulatory organizations have led to considerable financial losses due to food recalls, litigation, and loss of consumer 
confidence in product brands. These detection technologies continue to improve and will further challenge the food 
industry to provide safe foods. Fresh produce has become recognized as the leading vehicle of foodborne disease outbreaks 
of which a single source was identified, and bagged, ready-to-eat produce products will likely be major sources of foodborne 
illnesses in the future. Food ingredients such as spices, raw flour and nuts have become recognized sources of foodborne 
outbreaks and need further attention for pathogen control. Many foods once intended to be consumed cooked, e.g., 
vegetable sprouts, raw flour, and spinach, are now eaten without a heat treatment to kill harmful bacteria. Consumers’ 
desires to eat foods uncooked or with minimal heat treatment continues to grow thereby increasing the risk of acquiring 
foodborne illness. The use in food production of antibiotics critical for treatment of human infections is a global public 
health concern potentially leading to untreatable illnesses caused by foodborne bacterial pathogens. Future food production 
practices such as aquaponics can harbor foodborne disease risks that should be addressed before commercialization. Social 
networks are becoming very influential in disseminating food safety information and promulgating misinformation that 
can be a detriment to public health. Globalization of the world’s food supply continues to grow at a dramatic pace and 
this brings with it many food safety challenges for the future.
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Dynamic High Pressure Processing of Liquid Foods

Romeo T. Toledo
Food Process Engineering, University of Georgia, USA

Dynamic high pressure processing involves the pressurization of liquids to 300 MPa using a dual piston pressure intensifier 
pump. The liquid at high pressure is rapidly depressurized to atmospheric pressure by passing through an orifice. The 
high velocity flow through the orifice and the sudden decompression from 3000 bars to 1 bar kills vegetative cells of 
yeast and bacteria. A temperature rise accompanies the loss of potential energy in the high pressure liquid during decom-
pression to 1 bar. In addition to killing of bacteria and yeast cells, any particles suspended in the liquid also undergoes 
size reduction to nanometer size. Biochemical changes in the product can be prevented by cooling the liquid immediately 
upon exiting the orifice. Sporicidal effects can be achieved by preheating the liquid to around 60 to 80 C resulting in 
an exit temperature of 130 to 140 C and a short hold prior to cooling. The technology for dynamic high pressure processing 
can be utilized to simultaneously homogenize and stabilize liquids against spoilage by aseptically packaging the cooled 
treated liquid. Applications such as sterilization of medicinal honey, coconut water and soybean milk utilizing the whole 
de-hulled soybean will be discussed.

IS3-2

Air/Water or oil/Water Interfacial Properties_ Their Impacts on the Properties in Foods

Hyun-Jung Kim
Unilever R&D, Netherlands

With increased needs to deliver consumer health benefits, dealing with obesity, health, nutrition and weight management 
is seen as an important driver of the food industry for long. Practical approaches taken by food manufacturers include 
reducing the necessity of “negatively” perceived ingredients, such as amount of fat, salt and sugar, in combination with 
the fortification of food with functional and nutritional actives, such as minerals, vitamins, and antioxidants. Among these, 
this talk is ground on food ingredients and their influence on food structuring, focusing on air/water and oil/water interfacial 
properties induced by functional molecules absorbed. Class II Hydrophobin (HFBII) forms films around the air bubbles 
that are highly resistant to the forces of disproportionation and coalescence. A few profiles of surface (air and water) and 
interfacial (oil and water) properties of this Air Structuring Protein will be introduced with some detecting methods and 
the properties of foam and emulsions will be linked to the layer properties. Relatively less explored potential on HFBII 
as an emulsifier will be more presented in comparison to the well known proteineous emulsifier Whey Protein Isolate 
(WPI). HFBll stabilized emulsions show low amount in lipid oxidation compared to those with whey protein in broad 
pHs. Potential mechanism will be discussed in the link with the interfacial layer characteristics of HFBII. Oil and water 
interfacial contribution to product properties by small molecular emulsifiers would be also shortly introduced with the 
case of low fat whipping emulsions.



140

IS3-3

Improving Functionality and Bioavailability of Phenolics in Wheat Bran

Roger Ruan
Department of Food Science and Nutrition, University of Minnesota, USA

Innovative processes involving mild chemical pretreatment, mechanical processing, and enzymatic fermentation were 
developed to release phenolics locked in wheat bran matrix and improve functional properties. Liberation of phenolics 
and change in specific surface areas, water holding capacity, and viscosity were monitored in each step. Visual examination 
of processed bran shows disruption of bran surface by creation of holes and pores. These porous bran structures increase 
total surface area, binding sites, and trap moisture to increase viscosity and WHC. Optimizing process conditions created 
wheat bran with 500% increased viscosity, 400% increased WHC, a nearly 500% increase in soluble dietary fiber, and 
a three hundred fold increase in free phenolics. Combined processing and xylanase treatments achieved greater release 
of bound phenolics than chemical and physical processing alone. Viscosity was not significantly affected by targeted 
xylanase enzymatic treatments. Soluble dietary fiber dramatically increased nearly five-fold in bran with chemical and 
HPH processing while insoluble fiber decreased. The same treatment conditions for maximizing viscosity and water 
hydration capacity of the bran resulted in the best combination of increasing soluble fiber while preserving the maximum 
total dietary fiber content in the bran. Animal test results also confirm great promise for the processed soluble and insoluble 
fibers.

IS3-4

Ultra-sensitive Micro/Nano Analytical Devices for Food Safety

Young-Rok Kim
Department of Food Science and Biotechnology, Kyung Hee University, Korea

A label-free electrochemical immunosensor for highly sensitive and specific detection of pathogenic bacteria will be 
presented. To increase the sensitivity of electrochemical impedance spectroscopy (EIS) based immunosensor the surface 
of gold electrode was engineered with a biocompatible and hydrophilic layer of hyaluronic acid (HA) which greatly 
enhanced the capture efficiency of model microorganisms, Escherichia coli O157:H7 through anti-E. coli O157:H7 antibody 
conjugated onto the HA layer. For quantitative detection, the magnitude of impedance at 0.1 Hz in the presence of redox 
probe, [Fe(CN)6]3−/4−, was analyzed by normalized impedance change (NIC) with respect to varying concentration of target 
bacteria. The magnitude of impedance at 0.1 Hz increased linearly with the concentration of target bacteria (10-105 cfu/mL) 
with an extremely low limit of detection (∼7 cfu/mL). This is by far one of the most sensitive non-PCR based sensors 
for bacterial detection. The responses of this system against non-target bacteria, Staphylococcus aureus, Bacillus cereus 
and non-pathogenic E. coli DH5α were negligible even at a high concentration, which confirms the highly specific nature 
of antibody-HA modified immunosensor.
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Microencapsulation of Bioactive Compounds in Protein Based Matrices and Evaluation of 
Encapsulation Effectiveness

Youngsoo Lee*, Joseph Donovan, Clarissa Koga, Keith Cadwallader, Soo-Yeun Lee
University of Illinois, Urbana-Champaign, Illinois, USA

There are overwhelmingly increasing interests in various bioactive compounds and their effects on improving consumers’ 
health. As consumer awareness on bioactive compounds grows, there are increasing needs for technologies to incorporate 
bioactive compounds in food products. In many cases, the incorporation of bioactive compounds in foods is challenging 
processes due to issues related to stability, solubility, sensory property of the bioactive compounds. In addition to the 
incorporation, targeted delivery of bioactive compounds is necessary to fully benefit the incorporated bioactive compounds. 
Microencapsulation is an excellent technology to incorporate bioactive compounds in foods and to deliver them to target 
sites in gastro intestinal(GI) tract. There are numerous ways to carry out microencapsulation. Spray drying of protein based 
wall material has been used for the studies presented. The overall goal of the microencapsulation studies presented was 
to develop technologies to overcome limitations when incorporating bioactive compounds and evaluate the effectiveness 
of the developed microcapsule systems. Short chain fatty acids (SCFAs), trans-resveratrol, and probiotics have been used 
as core materials. Despite the health benefits of these core materials, they also hold many challenges. SCFAs display 
significant negative sensory properties due to high volatility, trans-resveratrol has a stability issue due to isomerization 
under light as well as negative sensory properties, and probiotics have a stability problem during storage and in GI tract. 
Though these core materials deliver different health benefits and face different challenges, the microencapsulation in 
protein based matrices were effective to overcome those challenges. These studies can have a positive impact on food 
industries by providing implementable technologies to incorporated bioactive compounds into various food matrices.
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Food Safety and Food Security in a Global Perspective

Walter Spiess
Karlsruhe University, Germany

Almost one-sixth of the world population is hit by severe hunger and malnutrition. The hotspots of hunger and malnutri-
tion are not evenly distributed around the globe Africa is on top! But people are also suffering in South-East Asia, Central 
and South America and many other places on the Globe examples are Europe or the USA. Food Safety problems arise 
evenly distributed over the globe, hotspots are certainly again countries where food is scarce. The reasons for this human 
catastrophe -the lack of sufficient and safe and adequate Food are manifold. Especially Food Insecurity has many reasons; 
main reasons are certainly unfavorable weather conditions, unfavorable political/social/cultural conditions, inadequate 
utilization and exploitation of available resources, and simply an inadequate economical basis for a healthy life. The major 
reasons for a lack of Food Safety are processing of contaminated raw materials, lack of adequate control/analytic systems, 
and inadequate risk management systems. The list of safety hazards is extremely long on top are microbiological hazards 
followed by parasites and protozoa, toxins and various types of contaminants. The remediation of the most difficult 
problems around Food Security and Food Safety require completely different approaches adapted to the individual problem 
envisaged. In the case of Food Security/Insecurity a complex system has to be addressed a system which comprises physical 
economic and social access to a balanced diet, safe drinking water, environmental hygiene, primary health care and primary 
education. Thus, Food Security or better to say Nutrition Security involves both food and nonfood factors from the point 
of view of professional and public action. Chronic Food Insecurity is certainly the most pressing and urgent problem area 
to be targeted; besides the human tragedy it hampers progress of entire nations. IUFoST’s approach to deal with the problem 
is to rely wherever possible on self-healing potentials i.e. to strengthen mainly the local Food Science/Technology knowledge 
base where food production and processing is possible. In many cases however food has to be brought in from the outside 
in those cases the recipients should be enabled to compensate for the delivered goods in order to maintain their dignity. 
Food Safety problems are accentuated in surplus societies in a completely different way compared to societies on the 
verge of hunger or even starvation. Recent food scandals in Europe or China have demonstrated that a tight control and 
surveillance of the food chain is of great importance in order to avoid any type of fraud in supply systems which are 
able to provide a healthy and well balanced diet. In systems with scarce food supply emphasis has to be on the supply 
of raw materials which are free of any intoxication and on processes which maintain the safe nature of the product.

IS4-2

Globesity: Who Is To Blame?

Mary K. Schmidl
University of Minnesota, USA

The World Health Organization projects that by the year 2015 2.3 billion people will be overweight or obesity. This modern 
disease was initially associated with developed countries but now it is increasingly found in developing countries side 
by side with under nutrition and is associated with increase in diabetes, heart disease and some cancers. Obesity and 
being overweight appears to have no borders and cuts across all age groups, ethnic groups, gender, and social-economic 
classes with a special concern for the escalation of obesity in young children. This epidemic continues to impact the 
health and health care costs across the globe, drawing special attention from government agencies. For example, the health 
care cost in the USA associated with obesity exceeds well over $200 billion US dollars. Being overweight and obese is 
avoidable through a lifestyle change. Change in lifestyle, basic habits and the environment are always difficult yet 
achievable, especially when initiated in childhood. Thus many programs across the globe now focus on childhood obesity 
prevention programs. Though in their infancy, successful programs can be found in new school lunch systems, control 
of advertising and promotions, new labeling laws and regulations, food taxes, moving more initiatives, education with 
focus on “eating better”, subsidies of fresh fruits and vegetables, and involvement of the entire family, community and 
nations of the world.
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World Food Trade and the Economics of Food Supply Chain

Donghee Chang
Cargill Korea Limited, Korea

World food supply chain: Global food supply chain is basically about connecting the food surplus countries to the food 
deficit countries. It involves various activities such as collecting from farmers, storage, transportation, trading, and risk 
management. Food grains volatility: Price volatility of food grains and oilseeds has increased by the factors such as world 
population growth, wealth growth and middle class expansion in demand side as well as unstable grains supply impacted 
by weather, water supply and irrigation. Bio fuel industry development, GMO, recent global economy recession, China 
and financial investment have also greatly contributed to increase the volatility. Food supply and demand: It is estimated 
by USDA that in 2011/12 crop year, total world grain supply including wheat, coarse grain and rice reaches 2,717.09 Mil 
(2,247.49 Mil MT production and 469.60 Mil MT carry over stock from crop year 2011/12) while total use reaches 2,309 
Mil MT, which leaves ending stock of 469 Mil MT. Global trade volume reaches 342 Mil MT. In crop year 2012/13, wheat 
production is projected to reach 655.43 Mil MT and its consumption is projected to be 672.55 Mil MT which will increase 
the ending stock to 182.26 Mil MT. World corn production is projected to be 855.92 Mil MT while its consumption is 
projected at 862.51 Mil MT including 517.54 Mil MT feed use. World rice production is projected at 467.60 Mil MT and 
its use at 469.30 Mil MT while rice world trade is relatively smaller at 37.79 Mil MT than other grains. World oilseed 
production and use are projected to reach 468.76 Mil MT and 394.98 Mil MT in respective in crop year 2012/13 with 
114.39 Mil MT trade. Korea food and feed industry: Korea has been one of the most important countries in world food 
trade as its annual grain consumptions is close to 20 Mil MT including corn 8 - 9 Mil MT, rice 5 Mil MT, food wheat 
2 Mil MT, feed wheat 2 Mil MT and soybean 1.5 Mil MT. Annual grain imports of Korea reaches 15 Mil MT including 
corn more than 8 Mil MT, wheat 4 Mil MT, soybean 1.1 Mil MT and soybean meal 1.5 Mil MT. There are 5 major ports 
in Korea for grain logistics such as Inchon, Kunsan, Pusan, Ulsan and newly developed Pyungtaek port. PT port is expected 
to take major position in the long term by taking over the imports from Inchon and Kunsan port. Korea wheat milling 
industry shows very stable industry map with 8 players’ relatively small milling capacity of 2.0 Mil MT on annual basis. 
Corn milling industry processes annually about 2.0 Mil MT corn with 7 players. Korea feed production has grown steadily 
to annual production over 18 Mil MT in 2012 for which most of ingredients rely on import.
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Global Food Crisis and Korean Preparedness

Je-kyu Kim1*, Sang-Jong Lim2, Yong-Taek Kim3

1Dept of Plant Life and Environmental Science, Hankyoung National University, Korea,
2National Institute of Crop Science, Korea,

3Korea Rural Economic Institute, Korea

The world is experiencing food crisis for three times since 2007 and now is entering an era of food crisis. Even though 
both optimism and pessimism are co-existing on the global food crisis, the worries have increased after the report released 
by the FAO and OECD in 2012, forecasting the high price of grain will be long lasting and repeating caused by the structural 
factors. The factors of the recent global food shortage could be viewed in the perspectives of demand, supply, and distri-
bution. Among them, the major factors of the global food shortage are the rising demand for forage crops caused by the 
increased meat consumption in the emerging markets such as China, and India, the increasing demand for bio-fuel crops 
in the advanced countries such as the U.S. and EU, and food production falls short of the demand due to the extreme 
weather conditions such as drought, flood and low temperature caused by climate change. By the 1990s, the world grain 
supply had maintained relatively stable in world markets, however, the world is changing as an era of grain shortage 
because the grain consumption far exceeds grain productivity in average from the 2000s, and grain inventories and stock 
to use ratio have been decreasing dramatically compared to that of the 1990s. In 2008, the major grain prices of wheat, 
maize, soybean, and rice increased 1.8 to 2.5 times higher than that of 2006, which led to the global chaos caused by 
the agflation. In 2012, the global grain price has risen 10% to 26% compared to the 2011 due to the global drought and 
this situation is expected to last. Such global food shortage situation justify consideration of an export restricting measures 
to food exporting countries to limit grain export, thus the food importing countries faces grain shortage. The global grain 
shortage and high price of grain affects negative impacts on the individual livelihoods, and national economies, in 
particular, to the nation which faces food shortage and low income families. The grain self-sufficiency rate of the Republic 
of Korea records the lowest among the OECD member countries. In 2011, grain self-sufficiency rate was 24.3% (the food 
self-sufficiency rate is 45.3%), and about 75% of the grain is imported, consequently Korea is vulnerable to global food 
shortages. The self-sufficiency rate of each crop is 83.2% for rice, 7.9% for soybean, 1.0% for wheat, and 0.9% for maize. 
Grain self-sufficiency rate, except for rice, is about 4%, therefore, the figure is revealing the serious condition. Currently, 
import quantities of wheat, maize, and corn are almost fixed, which means that food self-sufficiency rate is highly 
influenced by the quantity of rice production. One of the serious problems is the constantly decreasing grain self-sufficiency 
rate, which was 56% in the 1980s. The government sets the goal of grain self-sufficiency rate at 30% by 2015 and 32% 
by 2020 in order to boost low self-sufficiency rate, however, legally binding measures are lagging behind to implement 
these goals. The import dependency on the four major grains is 60% to 70%, so if the global grain crisis happens and 
grain needs to be imported, Koreans have to buy food products at high costs. Raising the low grain self-sufficiency rate, 
requires to approach in holistic perspectives of domestic production, food consumption, food storage, and stable importa-
tion policies. These are efforts to be made: to prevent further decrease in rice self-sufficiency rate which was lower recently, 
expand upland crop productivity, revitalize double-cropping, and maximize domestic production by preserving proper 
arable land, to maximize consumption of local agricultural products, improve food consumption culture including reducing 
food wastes, introduce public storage system on maize, wheat, and soybean which have low self-sufficiency rate, and 
diversify direct paying methods, alternate the demand on imported grain by increasing forage crop consumption and use 
of rice flour, and establish stabilized importing infrastructures on global grain by securing the global grain supply system, 
revitalizing agricultural development in abroad and establishing Korean major grain enterprises in the global market. Most 
importantly, the Korean citizen must recognize the food self-sufficiency rate in Korea is very low, and the government 
needs to provide active and various political measures to overcome this problem.



145

2013 80th Annual Meeting

IS5-1

Research Foresights - Using Alternative Future Scenarios to Guide Long Range R&D Project Selection

Ted Farrington
PepsiCo Corporate Research, USA

PepsiCo recently formed two new R&D organizations to pursue breakthrough technologies in the areas of food and beverage 
processing and packing as well as new ingredients. These organizations soon faced a problem common to anyone attemp-
ting longer range research in a consumer products industry. Namely, how does one select the best projects to pursue 
knowing they may take 5 years or more to complete? The fundamental challenge is that current consumers cannot tell 
you want they may want 5-10 years from now, so how does the organization develop a robust portfolio of projects that 
will address these unarticulated future consumer desires? This presentation will review an 18 month project undertaken 
by PepsiCo Corporate Research to investigate the use of strategic foresights methods, such as inductive scenarios, to develop 
a strong list of long range, breakthrough, and research programs. Research Foresights applies methods commonly used 
by futurists to create alternative provocative, yet plausible, views of the future in which an organization can evaluate 
its project portfolio and identify programs that will be successful across multiple futures. The overall process involves 
the following four phases:
Discovery - The organization’s official view of the future is established and forms a baseline for further work while an 
environmental scan searches for early signals of other possible trends that may be less obvious.
Extrapolation - Trends and signals from discovery are projected into the future using extrapolation wheels and technology 
forecasting expert panels.
Integration - Projected trends and signals from extrapolation are combined to create three inductive scenarios about the 
future, based on the question of interest to the study.
Planning - Structured brainstorming methods are used to develop new products, services or business model opportunities 
within each future scenario. Results that appear promising in multiple futures are given highest priority in R&D project 
portfolio management.
The presentation will conclude with a discussion of the key ingredients for making a project like Research Foresights 
successful in your organization.

IS5-2

Role of Safety and Quality in Product Development

Yong Joo Chung
Nestle Research Center, Chemical Food Safety Group, Switzerland

Innovation is the key driver for a successful product development in current competitive food industries. A new product 
is created through a series of scientific activities including ideation, development, industrialization, consumer insight, and 
a final launching of the new product. During this process, importance of safety and quality must not be underestimated 
since assurance of a safe product is nonnegotiable. Nestle Research Center (NRC) has a dedicated Quality & Safety unit 
(QS) to support safe food production for Nestle. Different QS functions include analytical method development, microbio-
logical safety, chemical safety, and a system of early warning. Accordingly, a product development process in R&D and 
the indispensable role of QS will be discussed during the session.
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Where the North American Food Industry Moves Towards and 
How Starch Products Support the Unmet Needs

Hanjoo Chae
Technical Service, at Ingredion Inc., USA

As the obesity and its relevant chronic diseases have been increased in the North American regions, particularly in the 
US, a tremendous and various efforts to help with the situation was made not only in the food industry but also in the 
relevant industries such as medical, pharmaceutical, sports industry and so on. This topic is to cover briefly on how food 
industry positions itself in the situation and moves on with product development specifically in the arena of wholesome, 
natural and healthy foods, which are being called “well-being foods” in other regions.

IS5-4

Phosphoryl Oligosaccharides of Calcium (POs-Ca®) - Research and 
Development of Chewing Gum for Caries Prevention

Takatsugu Kobayashi
Institute of Health Sciences, Ezaki Glico Co., Ltd., Japan

Phosphoryl oligosaccharides of calcium (POs-Ca®) is a highly soluble calcium material for food products. Phosphoryl 
oligosaccharides (POs) can be produced from by-product of starch saccharification, and consist of the mixture of oligo-
saccharides with 3-9 glucose units containing 1 or 2 phosphate groups. Negative charge of POs makes calcium highly 
soluble and stable. POs-Ca has less undesirable calcium bitter taste, and is widely applicable to foods, including sugar-free 
chewing gum. POs-Ca is suitable for supplying calcium to teeth: (i) The early stage of caries is formed by loss of internal 
calcium dissolved by acid (demineralization), and can be cured by supplying calcium from saliva. Although most calcium 
species for food are insoluble or become insoluble in the presence of phosphate ions in saliva, calcium from POs-Ca is 
stable in saliva, reaches subsurface of the early-stage caries, and drastically enhances the recovery of calcium (reminerali-
zation). (ii) POs cannot be assimilated by mutans streptococci, although POs are derivatives of oligosaccharide. (iii) POs 
have pH-buffering effect, and quickly neutralize pH in mouth after meals. An in-situ clinical study of POs-Ca containing 
sugar-free chewing gum showed that POs-Ca actually enhances the tooth remineralization. Moreover, our original X-ray 
diffraction analysis elucidated that the microstructure of the demineralized teeth was restored by POs-Ca treatment (“recry-
stallization”). These evidences were approved by Japanese government, and the POs-Ca-containing sugar-free chewing gum, 
which is also named “POs-Ca”, was authorized as a Food for Specified Health Uses (FOSHU) in Japan in 2010. Recently, 
in pursuit of more customer-appealing health claim, we showed that POs-Ca increase the hardness of softened surface 
of early-stage caries (“rehardening”). Low-level fluoride (around 1 ppm) can be combined with POs-Ca without impairing 
their effect on tooth, and they synergistically enhance remineralization. We hope these our efforts will contribute to 
personal dental care, and finally to the whole-body health.
Note: The clinical studies were conducted by Tokyo Medical and Dental University, Japan.
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Touch the Future, Korea Overview of Korea National Food Cluster

Kee Young Chang
Ministry of Agriculture, Food and Rural Affairs, Korea

The Korea National Food Cluster (FOODPOLIS) is currently being developed by the Korean government with the aim of 
complete construction by 2015 in Iksan, Jeollabuk-do. FOODPOLIS is located in the closest vicinity to China, the fastest 
growing food market in the world. The complex will become the new center of the 1.5 billion population food market 
of Northeast Asia and further of the 68 billion population of the world. The Cluster plans to be home to 160 local and 
international food companies and research institutes with two attractive new developments. Together, the new 2,320,000 
m2(232 ha) industrial complex specializing in food and the new 1,260,000 m2(126 ha) residential complex with serve as 
a platform for both the food industry and cultural hub. FOODPOLIS will provide one-stop service by providing talented 
human resources, tax benefits and certifications. FOODPOLIS will be composed of two big sections. The “Food Industry 
Zone” will be a complex equipped with capabilities from research and development through production, distribution and 
consuming (exporting) and is scheduled to be occupied by 160 food companies and research centers. The other section, 
“Residential Zone,” will provide a fresh and smart settlement environment with residential, educational and cultural 
facilities for the employees of tenant companies.
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Characterizing the Causative Role of the Gut Microbiota in Human Metabolic Diseases

Liping Zhao
School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, China

The human gut microbiota has been linked with a number of chronic diseases, such as obesity and diabetes. However, 
the demonstration of causality between microbiota constituents and particular diseases remains an important challenge 
in the field. Here we first explore the chain of causation from alterations in the gut microbiota, particularly its endotoxin 
producing members, to the development of obesity-related metabolic disorders in both rodent models and humans. Taking 
Koch’s postulates as a reference framework, we then propose a strategy for identifying the microbiota constituents that 
are the causative agents of human metabolic diseases through the combination of microbiome-wide association studies, 
mechanistic analysis of host responses, and disease reproduction in gnotobiotic animals.

IS6-2

A View towards How Dietary Fiber Types and Structures Can Be Used to 
Alter the Composition of the Colon Microbiota

Bruce Hamaker*, Haidi Xu, Amandeep Kaur, Pinthip Rumpagaporn
Whistler Center for Carbohydrate Research and Department of Food Science, Purdue University, USA

It has become increasingly apparent that balance in the gut microbiota is important for human health, and that a number 
of colonic-centered and other diseases and conditions are associated with its imbalance. While there are a number of 
factors that determine composition and proportion of microbes in the human gut, certainly fermentable dietary fibers that 
comprise the major food source for bacteria have a role in both establishment and manipulation of microbial profiles. 
Even one must wonder, in this era of low dietary fiber consumption, whether concentration of only certain soluble fibers 
in processed foods favors certain bacterial groups and affects composition. Prebiotic fibers promote certain favorable groups 
of bacteria and can increase the desired short chain fatty acids of propionate and butyrate. We have recently investigated 
dietary fiber structures that can produce changes in bacterial composition in vitro and in vivo, and that may be tolerated 
at levels of consumption that can affect change. Moreover, discrete structures as part of larger fiber polymers were identified 
that favor bacteria at the strain level. A view will be presented on how research might proceed to determine better the 
structure-function role of fermentable dietary fibers in the human gut.
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Current Research on Korean Microbiome Research Using Twin Cohort

GwangPyo Ko
Graduate School of Public Health, Seoul National University, Korea

Recently, there were dramatically increased interests on human microbiome research worldwide. Human microbiome has 
been considered as the second genome in addition to our own genome and played very crucial roles in maintaining human 
health. Human microbiotas typically reside on the surface of epithelial cells and play various biological roles ranging from 
metabolism, immune development, mental health, and to organ development. Human microbiota outnumbers our own 
cells. The number of cell in human microbiota is twice than our own cells, and the number of genes of human microbiota 
is more than 10 times than our own genes. Among them, gut microbiome have been considered the most important for 
metabolic and immunological related diseases. The compositions of gut microbiome depend on multiple factors such as 
the host genetics, age, diet, geographic and other environmental conditions. Since 2008, we have determined the diversity 
of Korean microbiome and determined the genes and pathways of gut microbiome using Korean Twin Cohort. The specific 
aims of this presentation are 1) to determine the composition of human microbiome, 2) to characterize the gene and 
metabolic pathway of gut microbiome as related to nutritional factors, 3) to identify the microbiota associated with diets. 
Our research will help us to understand the association between human microbiome and diets and to improve human 
health by intervening both human microbiome and diets.

IS6-4

Analysis of Microbial Successions and Metabolites Using Pyrosequencing and 1H-NMR Technology 
during Saeu-jeot Fermentation

Ji Young Jung, Se Hee Lee, Che Ok Jeon*
Department of Life Science, Chung-Ang University, Korea

Saeu-jeot is made by the fermentation of highly salted [approximately 25% (w/v)] shrimp in Korea. qPCR showed that 
bacterial populations were much more abundant than archaeal populations during the entire saeu-jeot fermentation period, 
which suggested that bacterial populations, not archaeal populations, might be primarily responsible for saeu-jeot fermen-
tation. Pyrosequencing analysis revealed that Proteobacteria were dramatically replaced with halophilic Firmicutes as the 
fermentation progressed and members of Pseudoalteromonas, Staphylococcus, Salimicrobium, and Alkalibacillus were 
sequentially dominant and, eventually, Halanaerobium predominated. Metabolite analysis using a 1HNMR spectroscopy 
showed that the amount of metabolites including aminoacids, glycerol, and nitrogen compounds rapidly increased during 
the early fermentation stage, but their levels were relatively constant or they decreased after approximately 49 days of 
fermentation. A statistical analysis based on bacterial communities and metabolites demonstrated that members of 
Halanaerobium might be responsible for the production of acetate, butyrate, and methylamines after 66 days of fermen-
tation, which could be considered as a potential indicator to decide the appropriate seafood fermentation time. Addi-
tionally, to investigate the effects of temperature on saeu-jeot (shrimp) fermentation, four sets of saeu-jeot samples with 
approximately 25% (w/v) NaCl were fermented at 10oC, 15oC, 20oC, and 25oC. The pH values of the 10oC and 15oC samples 
were relatively constant during the entire fermentation period, whereas those of the 20oC and 25oC samples gradually 
decreased after 25 days of fermentation. qPCR showed that the maximum bacterial abundance was greater in higher 
temperature samples, and the bacterial abundance in the 10oC samples steadily decreased during the entire fermentation 
period. Vibrio, Photobacterium, Aliivibrio, and Enterovibrio, which may include potentially pathogenic strains, remained 
even after 215 days in the 10oC samples. Metabolite analysis using 1HNMR showed that amino acid profiles and initial 
quick increases of glucose and glycerol were similar and independent of bacterial growth in all temperature samples. After 
25 days of fermentation, the levels of glucose, glycerol, and trimethylamine N-oxide decreased with the growth of 
Halanaerobium and the increase of acetate, butyrate, and methylamines in the 20oC and 25oC samples although the amino 
acid concentrations steadily increased until approximately 105 days of fermentation. This study suggests that around 15oC 
might be the optimum temperature for the production of safe and tasty saeu-jeot. This study will provide insights into 
the microbial succession and metabolites of fermented seafood and allow for a greater understanding of the relationships 
between the microbial community and metabolites in seafood fermentation.
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The Status of the Scientific Research, Equipment Development and Application of 
Non-thermal Technology in China

Xiaosong Hu
College of Food Science and Nutritional Engineering, China Agricultural University, China

Non-thermal processing (NTP) in food industry includes high hydrostatic pressure (HHP), high pressure carbon dioxide, 
pulsed electric fields, ultrasound, cold plasma, etc. The development of equipments, scientific research and application 
of NTP technologies in China are presented. Especially, the issues in scientific research on the inactivation of microorga-
nisms and enzymes by NTP, the influence of NTP on the quality and nutrition are discussed in detail. In addition, the 
progress in HHP technologies in China is presented.

IS7-2

Three Steps to Successful New Food Products

Spencer Sullivan
Kraft Food Ingredients Corp., Kraft Foods North America, USA

The success of new food products in the market place depends on the successful execution of three distinct phases. The 
first is the concept phase - the new product concept is a combined consideration of consumer trends matched with the 
food marketer’s manufacturing and technical competencies. The development phase involves the actual creation of the 
new product beginning with prototype development and ending with a fully commercialized product. The third phase 
is post-launch assessment. This final assessment is often overlooked as new product developers shift focus to new projects. 
However, this assessment is critical to ensure that the new product can be manufactured efficiently and the product fully 
meets consumer expectations. The project concept phase involves careful assessment of the consumer market place. Trends 
data collection looks at a wide range of marketplace activities and then attempts to sift through this data to separate trends 
from fads. The food manufacturer then matches trends to capabilities for early concept development. Conversations with 
consumers through surveys or focus groups help to refine the product concepts. The development phase needs to be as 
speedy as possible - first into the market place is critical to capturing consumer interest. However, this speed-to-market 
needs to be balanced with good product development science and engineering. The use of High Performance New Product 
teams allows for product development activities to occur concurrently rather than sequentially. Also, the cross functional 
nature of a high performance team allow for multiple perspectives from the on-set of the project. The post-commerciali-
zation product assessment is critical to determine both performance in the production site and performance in the market 
place. Process capability assessment measures both process efficiencies and the process capability to meet new product 
specifications. The final measure is consumer purchase - both initial purchase and repeat purchase measures are key to 
determining the long-term success of a new product.
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Stage Gate Approach to New Food Product Development

Joanne Sullivan
Pinnacle Foods Corporation, USA

The probability of success of a new product in the market place can be improved through the use of project stage gates. 
Project stage gates allow for either course correction or for project cancelation at critical junctures. Further, cross functional 
evaluation at each stage gate decision point allows for consensus building throughout the course of the project. Over the 
long term, this approach to new product development should result in fewer, bigger, and better new product launches 
The use of Cross Functional Teams improves the stage gate process by providing a range of business and technical 
perspective throughout the new product process. The entire team takes responsibility for timeline and the overall delivery 
of the new product. Within the team each functional group has specific responsibilities. Marketing is responsible for 
consumer testing, launch plans, positioning, pricing and advertising. Technology manages product and package develop-
ment including formula optimization, shelf life evaluation, and product specifications. Operations and Operations Finance 
determines manufacturing locations, engineering plans, and product cost. The final stage gate in the new product 
development process is the Finished Product Approval. The Cross Functional Team and the Manufacturing plant assure 
that the new product meets all specifications and is fully ready for manufacturing and distribution.

IS7-4

Microbial Metabolic Engineering for Producing a Human Milk Oligosaccharide

Yong-Su Jin
Department of Food Science and Human Nutrition, University of Illinois at Urbana-Champaign, USA

2’-fucosyllactose (2-FL) is an important functional oligosaccharide in human breast milk that protects against the infection 
of enteric pathogens and plays a vital role in many biological processes. A chemically synthesized 2-FL in the market 
is extremely expensive (approx. $100 per mg). Therefore, necessary experiments requiring larger amounts of 2-FL to 
elucidate biological functions of 2-FL have not been performed. In order to produce 2-FL economically, we engineered 
Escherichia coli to produce 2-FL from lactose. Specifically, we overexpressed genes (manB, manC, gmd, and wcaG) involved 
in the biosynthetic pathway of guanosine 5’-diphosphate-L-fucose (GDP-Fucose) in E. coli JM109 (DE3) in order to enhance 
production of a donor of L-fucose. Additionally, the α-1,2-fucosyltransferase (FucT2) transferring L-fucose from GDP-Fucose 
into lactose was cloned from Helicobacter pylori and overexpressed in the GDPFucose overproducing strain. As a result, 
the engineered strain was able to produce 2-FL from lactose. We confirmed the chemical structure of the produced 2-FL 
using LC/MS. Fermentation conditions were optimized to increase the amount of the produced 2-FL. Lastly, we developed 
a simple purification process for obtaining pure 2-FL from fermentation broth. Our engineered E. coli strain is an efficient 
alternative of producing 2-FL from an inexpensive carbon source. A large availability and a low-cost production of 2-FL 
would make its applications more feasible in nutraceutical and food industries.
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Function and Mechanism for Orally Administrated Hyaluronic Acid

Tomoyuki Kanemitsu2*, Chinatsu Kawada2, Mutsuto Watabe1, Hitoshi Kurihara2, Shuta Furuki2, 
Mamoru Kimura2, Masaaki Kunou2, Yoshihiro Nomura1

1Tokyo University of Agriculture and Technology, Japan
2R&D Division, Kewpie Corporation, Japan

Hyaluronic acid (HA) is a high molecular-weight glycosaminoglycan with a molecular weight of 1-10,000 KD, composed 
of repeating disaccharides of N-acetyl-D-glucosamine and D-glucuronic acid. Almost half of total body HA is distributed 
to the skin. HA plays an essential role in supporting tissue architecture and protection of skin from dryness by its capacity 
to holding water. Skin HA content decreases with aging, that result in the loss of skin elasticity and the increase of wrinkle 
formation. Skin aging is induced by the intrinsic and extrinsic factors. Extrinsic aging is the result of exposure to external 
factor, such as sunlight, heat, smoking and air pollutants, mainly ultraviolet (UV) irradiation, that is also reffered to as 
photoaging. Approximately 80% of skin aging is attributed to UV irradiation. Photoaged skin is characterized by deep 
wrinkles, loss of elasticity and dryness. Extracellular matrix (ECM) components such as collagen, elastin, and HA, provide 
moisture and elasticity to the skin. Exposure of the skin to UV irradiation results in denatured collagen fibers, accumulation 
of elastin fibers, and abnormal HA metabolism. These damages of ECM components are caused by photoaging. HA is widely 
used in medical supplies, cosmetics, and in addition, its use in food products has recently increased. It has been reported 
that orally administrated HA improve the skin condition in subjects with dry skin and atopic models. However, it has 
not been investigated that the effects of orally administrated HA on photoaging of skin yet. We show here the effects 
of orally administrated HA on the skin damages caused by UV irradiation. HA was orally administrated to hairless mice 
at 200 mg/kg/day for 4-6 weeks, which were exposed to UV-B irradiation. As the results, orally administrated HA suppressed 
the decrease of skin moisture content, and increased collagen, HA content and HAS mRNA level. Our results suggest 
that orally administrated HA alleviate UV damage to the skin.
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Food Microstructure: From Farm to Cell

José Miguel Aguilera
Department of Chemical and Bioprocess Engineering, Pontificia Universidad Católica de Chile, Chile

Nature converts molecules into edible structures, most of which are then transformed into products in factories and dishes 
in the kitchen, perceived with our senses and come into our bodies where they are converted back into useful molecules 
that we call nutrients. The fact that we eat structures has added a new dimension to the sciences of food and nutrition, 
realizing that the value of many foods lie in their microstructure. This presentation will revise how key molecules are 
part of organelles in plants and animal tissue, from where they must be released during processing and digestion. Thus, 
transforming, creating and protecting structures have become a central theme under the name of food materials science. 
Major transformations of key plant and animal structures happen during processing and at different scales. Structure also 
plays a key role in the release of tasty and odoriferous molecules during mastication, as well as in the bioavailability 
of some nutrients.

IS8-2

Interaction of Structure and Functionality in Chocolate Products

Knut Franke
German Institute of Food Technologies, Quakenbrueck, Germany

Consumers buy chocolate products because of their unique quality and functionality like flavor or mouthfeel. With respect 
to structure, the melting behavior during eating and the smoothness are of interest for the consumers. An additional 
property which is related to structure represents the flow behavior of the molten chocolate mass. This is an important 
parameter for manufacturing of coated pieces, pralines and bars. To understand the structure influence on functionality, 
the physicochemical nature of the chocolate has to be considered. Fine solids are dispersed in a continuous fat phase 
(cocoa butter, milk fat). Sugar and cocoa particles form the disperse phase in plain chocolate and, additionally, milk powder 
particles in the case of milk chocolate. Due to the high solid volume fraction of 60% and more, the behavior of the 
suspension is mainly determined by the properties of the solids, e.g. particle size, shape and surface features. Furthermore, 
the grinding of solids in the suspension by roller refining which is required for sensory reasons (smoothness) leads to 
an activation of particle surfaces which also impacts suspension properties.The structure-related properties of chocolate 
can be influenced and controlled by ingredients as well as by manufacturing conditions. A necessary basis for doing this 
in a right way is an understanding of the interactions of particles among each other and with the surrounding fat phase. 
One example is the addition of emulsifiers, e.g. soy lecithin, to control the interactions and to obtain desired suspension 
properties, e.g. low viscosity and yield value. However, although used for decades little is known about the effect of 
emulsifiers at the different solid surfaces. In the presentation, investigations regarding the influence of different emulsifiers 
on chocolate structure will be shown and discussed. Additionally, the influence of milk powder properties on structure 
and functionality of chocolate mass has been analyzed in detail. Results with respect to particle surface properties and 
composition of the powder (moisture content) will be demonstrated. In the last part of the presentation, migration of 
substances from fillings into the chocolate during storage will be discussed. The improved knowledge of the 
structure-functionality interactions in these systems can contribute to a reduced consumption of raw materials and energy 
for the manufacturing of high quality chocolate.
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Significance of Food Structure for Digestibility and Health

Johanna Buchert*, Emilia Nordlund, Nesli Sozer, Kaisa Poutanen
VTT, Finland

Food structure is a very important quality attribute in food products, since it affects not only the sensory perception of 
texture and flavour, but also influences the nutritional properties. Food structure is largely formed in processing, and food 
biopolymers and other components make the basis of process-induced structure-property relationships from molecular to 
macroscopic scale. The digestion of food in man starts by oral processing, and the bolus formed goes through a series 
of disintegration steps during digestion. Rheological properties of the digesta, as well as the presence of insoluble particles 
and crystalline structures, influence the action of digestive enzymes and absorption of the nutrients released and the transit 
time in the gastrointestinal tract. Finally the structural characteristics of dietary fibre largely influence the rate and extent 
of fermentation and bioconversions in the large intestine. All these events have an effect on the signals exerted by diet 
in the human biology. Bioprocessing can be used as tool to tailor food structure. Different enzymes can be used to decrease 
the molecular weight of food biopolymers or alternatively to create crosslinks between polymers. The digestibility or even 
allergenicity of proteins may be tailored by changing their structure by enzymatic cross-linking. Bioprocessing of cereal 
bran particles by hydrolytic enzymes has been shown to improve uptake and induce changes in the bioconversion pattern 
and metabolite spectrum of phenolic acids which are part of the cell wall matrix. Similarly mechanical processing by 
e.g. milling can be used to reduce the particle size and integrity of cell wall structures with subsequent impact on their 
gut fermentation pattern and also bioaccessibility of phenolic compounds in the plant matrix. Multifunctional starter 
cultures such as new dextran-producing LAB starters have also potential as natural tools to tailor the nutritional and 
technological properties of food matrices. In this paper the role of food structure on digestibility and health will be 
reviewed.
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Rheology of Semi-Solid O/W Emulsion Mayonnaises

Ki-Won Song
Department of Organic Material Science and Engineering, Pusan National University, Korea

Most food processes such as new ingredient selections, formulation preparations, material packaging and self storage are 
closely associated with a complex flow of materials. The application and acceptance of many foodstuffs are also greatly 
dependent on the flow properties of the final products. Therefore, knowledge of the rheological properties of food materials 
becomes an essential key to improve processing efficiency as well as to develop consumer- acceptable final products. Food 
materials range in consistency from fluid to solid state. An important category is comprised of semi-solid products which 
are the most difficult materials to attempt a rheological characterization, because they combine both fluid-like and solid-like 
properties within the same materials. Well-known food products belonging to this category are mayonnaise, salad dressing, 
butter, margarine, ketchup, mustard, and so on. Among these products, mayonnaise is one of the most widely-used 
condiments made of vegetable oil, egg yolk, vinegar and seasonings. Egg yolk contains lipoproteins, lecithin, and other 
phosphatides, which contribute to its emulsifying capacity, and egg yolk is the only permitted emulsifying agent in 
commercial mayonnaise. Mayonnaise is formed as an oil-in-water (O/W) emulsion containing droplets of one liquid dispersed 
through a second liquid termed a continuous phase. Commercial mayonnaises can have an extremely multifarious 
composition based on various manufacturing formulas. Mainly, the quantity, number and amount of spices or other 
flavoring agents lead to differences in their quality. For this reason, it is difficult to set up the factors on which the quality 
depends. Nowadays, consumers concern about the adverse health effects associated with over- consumption of certain 
types of lipids. This has led to a trend within the food industry toward the development of reduced-fat or reduced-cho-
lesterol products. The creation of reduced-fat or reduced-cholesterol products with the same quality attributes as the 
original full-fat products has been a considerable challenge, and the food industry has been trying to produce this kind 
of products (or substituting materials) for its continuous developments. Rheology of mayonnaise is of great importance 
and its correct evaluation can provide valuable informations that can be used in quality control of commercial production, 
storage stability, sensory assessments of consistency and texture, design of unit operations, and knowledge of the effects 
of mechanical processing on the structure of the emulsions.Based upon the above-mentioned backgrounds, in this invited 
lecture, the following rheological behaviors for several different types of semi-solid O/W emulsion mayonnaises (normal, 
non-cholesterol and low-fat) are reviewed and compared in various flow fields most relevant to their actual application 
situations : (1) nonlinear rheological behavior in steady shear flow fields, (2) linear viscoelastic behavior in small amplitude 
oscillatory shear (SAOS) flow fields, (3) nonlinear viscoelastic behavior in large amplitude oscillatory shear (LAOS) flow 
fields, (4) stress relaxation behavior in small and large shear deformations, and (5) transient rheological behavior at start-up 
of steady shear flow.
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Implementation of the Food Safety Modernization Act - Global Challenges

Barbara Rasco
School of Food Science, Washington State University, USA

The Food Safety Modernization Act (FSMA) is dramatically transforming regulatory requirements around the world creating 
perceived non-tariff trade barriers. Exporters of food to the United States, and likely elsewhere, will come under enhanced 
scrutiny and will face additional regulatory requirements for costly risk assessments and HACCP programs, records and 
records management systems, verification programs including product and environmental testing and certifications, all 
negatively impacting business sustainability; small businesses will be disproportionately impacted and will be foreclosed 
from competing in this new global food market. Cost estimates from the US Food and Drug Administration (FDA) project 
that compliance costs for produce safety and good manufacturing requirements, voluntary qualified importer programs 
and potentially registration will be in the tens of thousands, potentially hundreds of thousands of dollars per year for 
a single business. For example, for medium sized frozen foods producers in the US, the direct costs of verification and 
audit programs exceed $100,000 per year (2012 figures); testing and audit costs are likely to increase under the new law 
to meet enhanced due diligence requirements. Traceability will be the key to managing the impact of adulteration and 
economic fraud along complex international value chains. FSMA requires companies to track the immediate previous 
source of an ingredient and then track into which lot of product (s) it is used but this requirement is rapidly morphing 
into a source to consumer chain of custody in which will require integration among different systems across international 
value chains to be successful. Ingredients are sourced from numerous regions and countries depending upon season, 
demand and price making tracking difficult further down the supply chain. Regardless, traceability programs need to be 
implemented and continually improved since effective tracking reduces the public health and market impact of an 
adulteration incident, and it will be up to companies to develop traceability programs that are effective and can be managed 
internally. The US does not have the legal authority to inspect foreign operations or to accredit third parties in foreign 
countries unless this is granted. Despite the lack of jurisdiction, Congress has placed an obligation upon the FDA to inspect 
foreign facilities and establish overseas offices in foreign countries as a means of increasing oversight of imported foods. 
Some of this enhanced oversight will be through third party certifiers, whom we have all seen from recent recall incidents 
with fresh produce in the USA and sprouts from Germany does not provide the level of food safety to food producer 
that may have been previously assumed. The inherent conflict of interest of third party auditors is obvious particularly 
if their services are paid for by the producer. Unfortunately, corruption within the third party inspection programs is 
common and the burden to protect our food supply from adulteration, economic or otherwise will fall upon the importing 
country and border control programs to prevent entry of adulterated food. However, the liability for distribution of any 
contaminated food will lie with the importer and distributor.

CIAS-2

Recent Food Safety Control Activities in Korea

Sol Kim
Ministry of Food and Drug Safety, Korea

Food Safety Control Agency was integrated to Ministry of Food and Drug Safety (MFDS) on March, 2013. This derives from 
several emerging challenges such as food environment changes, increasing international food trade, rising public demands 
for food safety. Recently, MFDS developed e-Food Safety Control System for smart implementation of the food safety control 
activities. Using this system, it is possible to share risk information nationwide immediately, respond to routine investi-
gation and crisis management situations in a faster manner, and recall unfit foods promptly. Another smart system called 
e-Foodborne Disease Prevention & Control System allows you to monitor schools, food suppliers, foodborne disease incidents 
nationwide. If a foodborne disease incident occurs, early warning messages are connected to related schools, food suppliers 
and caters, and local governments to prevent other successive incidents from occurring. In the end, the one of smart 
systems implemented by MFDS, Automatic Sales Block System instantly prohibits contaminated food products at retail 
stores according to test results by testing laboratory.
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Approach in HACCP for Evaluating the Risk Level of Hazards Using Probability Distributions

Gyung-Jin Bahk
Department of Food and Nutrition, Kunsan National University, Korea

Hazard Analysis Critical Control Points (HACCP), internationally recognized as an effective way of controlling foodborne 
hazards, has been progressively applied for the benefit of the food industry. However, HACCP is a difficult principle to 
apply. Failure to perform hazard analysis could render the entire HACCP plan ineffective. This presentation shows a new 
analytical method using simple beta and triangular probability distributions to improve the hazard analysis stage of the 
HACCP plan. Developed in Microsoft® Excel (a spreadsheet program), the model calculates the risk level for the probability, 
i.e., the likelihood of occurrence of a specific hazard by using background information and data. A pork-cutting procedure 
was included in a case study. At a 50% percentile value in probability distribution, the highest risk was a biological hazard 
(e.g., foodborne pathogens growth) in the packaging steps, at a probability of 5.5 × 10-1. The lowest risk was a physical 
hazard in the packaging steps (e.g., foreign materials introduced by packaging damage), at a probability of 1.4 × 10-3. Despite 
certain shortcomings, this model, with further improvements, could be expected to increase the effectiveness of HACCP 
in controlling food safety.

CIAS-4

Understanding of HALAL and Certification Process

Hae-Ryong Bhang
Penta Global Inc., Korea

Halal certificate can be use to penetrate to Islamic market worldwide. It is not only religious certificate but also as important 
as other international certificates like HACCP, ISO, and GMP. This course will provides you basic information on what 
Halal is all about and processes involve in Halal certification. Muslims in Islamic countries have adopted Halal lifestyles 
in general but internationally Halal is none for food, drugs and cosmetics only. Due to environmental and cultural 
differences, Many Korean companies faced difficulty while trying to obtain Halal certificate. Plant line should be separated 
to produce Halal product. If plant produce non-Halal product in Halal plan, it is basically hard to obtain Halal certificate. 
Internationally there are many Halal certification bodies which each of them have different Halal standards and regulations. 
With that, we will explain further on things that companies should possess in order to access this distinctive market.
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Beneficial Effets of Bifidobacteria and their Industrial Development

Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of Human Ecology, Seoul National University, Korea
2Research Institute, Bifido Inc., Korea

Bifidobacteria comprises about 5% of the cultivable fecal bacteria in adults and 80% in infants. Many in vivo and clinical 
research results supporting its efficacy in the prevention and improvement of gastrointestinal health have been accumu-
lated. As a consequence, expert committee of WHO/FAO recommended Bifidobacterium as a representative probiotic 
organism. The beneficial functions of Bifidobacteirum have been reported with respect to the modulation of intestinal 
microflora, improvement of constipation, prevention of diarrhea, alleviation of atopic dermatitis, improvement of intestinal 
barrier function, and immune regulation of the host. However, the beneficial effects of probiotics are known to be strain- 
specific. Bifidobacterium bifidum BGN4, B. longum BORI, B. animalis DN173,010 have been commercialized in the Korean 
market based on their evidence-based clinical researches. In addition to their probiotic use, the successful production of 
the galactooligosaccharides, which is highly selective towards beneficial intestinal bacteria, was made using the strong 
enzyme activity of Bifidobacterium related to the carbohydrate utilization. Recent development of Se-enriched Bifidobac-
terium will be another industrial asset for the extended application of Bifidobacterium to the healthy functional foods. 
Bifidobacterium can specifically transform various glycosides such as ginsenosides from ginseng, platycodin saponins from 
Platycodon grandiflorum, and isoflavones from soybeans bearing potential significance with respect to the improvement 
of their biological activities and bioavilabilities. To further extend the industrial application several Bifidobacterium genetic 
vectors have been constructed and various heterologous useful gene products were successfully expressed in Bifidobac-
terium. Reflecting the increasing recognition of the importance of the probiotics, new regulations and guidelines are being 
established to cover the functionality and safety of the probiotics.

DIAS-2

Bringing Out the Best in Yoghurt

Eric Johansen
Chr Hansen A/S, Innovation, Cultures and Enzymes Division, Denmark

Preservation of foods including milk by fermentation has been practiced for millennia. Yoghurt is a good example. It is 
a dairy product made by fermentation of milk by the lactic acid bacteria Streptococcus thermophilus and Lactobacillus 
delbrueckii subsp bulgaricus. The beneficial effects of yoghurt on human health were first suggested by Eli Metchnikoff 
at the beginning of the 20th century. He proposed that regular consumption of yoghurt would prolong life by controlling 
the action of the intestines and reducing intestinal putrefaction. He also suggested that fermentation would release bene-
ficial nutrients from the milk and enhance the digestion of casein. Since then, research has confirmed many of Metchni-
koff’s postulates and today yoghurt is considered to be a healthy food providing a good source of protein, vitamins and 
minerals. While yoghurt is generally recognized as a good food product, there is still room for improvement. Thus, research 
is underway to better control the properties of the yoghurt as well as enhancing its beneficial effects. Research in our 
laboratories is directed towards providing yoghurt with the right texture and flavour as well as enhancing its nutritional 
value without the use of additives i.e. these benefits should all be attained through the use of starter cultures specifically 
developed to bring out the best in yoghurt. This will be illustrated with several specific examples from our laboratories.



164

DIAS-3

Probiotics and Irritable Bowel Syndrome

Dong Kyung Chang
Samsung Medical Center, Sungkyunkwan University School of Medicine, Korea

Irritable bowel syndrome (IBS) is one of the most prevalent functional gastrointestinal disorder characterized by abdominal 
discomfort or pain associated with defecation disturbance. IBS has diverse pathogenetic mechanisms; low-grade mucosal 
infiltration of mast cells with release of bioactive substances, modification of intestinal microflora, changes in the brain-gut 
neuronal axis, altered serotonin metabolism, and the intestinal infection-related mechanism. IBS may not be purely 
functional since low level of inflammation seems be involved. These insights of pathogenesis of IBS widened the scope 
to IBS treatment. Probiotics have a variety of beneficial effects on human health and several gastrointestinal disorders 
such as diarrhea, antibiotic-associated C.difficile colitis, and pouchitis etc. Although debatable, data on their benefit in 
patients with IBS is accumulating, as well. Lactobacilli and bifidobacteria are the most commonly studied probiotics in 
this field. Lactobacillus plantarum, Bifidobacterium infantis, and VSL#3 (Lactobacillus casei, L. plantarum, L. acidophilus, 
L. delbrueckii, Bifidobacterium longum, B. breve, B. infantis, and Streptococcus salivarius) have demonstrated efficacy in 
patients with IBS. These were reported to improve gastrointestinal transit and digestive comfort, alleviate bloating, and 
improve stool quality. We performed a study on patients with IBS using Lactobacillus acidophilus-SDC 2012 and 2013, 
which were isolated from Korean infants’ feces. Patients who received L. acidophilus-SDC 2012, 2013 demonstrated a 
reduced score for abdominal pain or discomfort in comparison with the baseline and the placebo group. Dietary fiber 
is also commonly used in the treatment of patients with IBS. Although it does not appear to be useful as a sole treatment 
of IBS, it may have a role in relieving constipation. Acacia gum is widely used as a food additive. Recently, its prebiotic 
properties to stimulate the intestinal flora were described and a synergy for bifidogenicity was observed with the combina-
tion of other prebiotics (fructo-oligosaccharide). In addition, acacia fiber is slowly fermented, and therefore may attenuate 
the side effects of fermentation such as gas production-related abdominal bloating. Thus, we investigated if a composite 
yogurt enriched with B. lactis and acacia fiber had additive effects in patients with IBS. Improvements in bowel habit 
satisfaction and in overall IBS symptoms were significantly higher in the composite yogurt group. These improvements 
were demonstrated in both constipation-predominant and diarrhea-predominent IBS. Probiotics is a promising treatment 
option since the safety is already proven. As evidences are accumulating in the therapeutic effects, it will be used more 
and more widely.

DIAS-4

The Benefit of Yogurt for Nutrition Intake in Children and Teenagers

David J. Cai
Scientific Marketing and Regulatory Affairs, BASF (Asia), Human Nutrition (ENH), Nutrition and Health

It is essential for growth and development that children are provided with nutritionally sound diets. Diet and exercise 
patterns during childhood and adolescence make a big difference between health and risk of disease in later years. From 
5 years to adolescence, there is a period of slow but steady growth. Children during that period tend to have less than 
recommended intake of iron, calcium, vitamins A, D and vitamin C. During teenage years, the nutritional requirements 
are influenced primarily by the spurt of growth that occurs at puberty. The peak of adolescent growth is generally between 
11 and 15 years for girls and 13 and 16 years for boys. In this period of life, several nutrients are at greater deficiency 
risk including iron, calcium and other vitamins or minerals, like vitamin D and K due to fast bone growth needs. It is 
important that the diet supplies an adequate calcium, vitamin D and K to help achieve the highest peak bone mass which 
is crucial to reduce the risk of osteoporosis in later years. The importance of reaching peak bone mass during adolescence 
and the important roles of vitamin D and K will be presented in details. By eating several servings of nutrient enriched 
dairy products, such as milk and yoghurt, the recommended nutrients can be achieved. Unfortunately, the milk 
consumption among teenagers is much lower than optimal due to “social image” or “social acceptance” issues. This makes 
yogurt to be a good choice for improving nutrition intake in children and adolescents as it is a popular snack among 
teenagers. For children, it is a balanced source of protein, fats, carbohydrates, and minerals in a texture that kids love. 
Yogurt is a nutrient powerhouse and a source of high-quality protein. Modern yogurts are often fortified with various 
vitamin and minerals making it an ideal source of essential nutrients for children and teenager growth.



DIAS-5

Immunomodulation of Lactic Acid Bacteria

Ji Hye Jeong1, Yi Fan Hong3, Han Geun Kim2, Bong Jun Jung1, Tae Rahk Kim4, Dae Kyun Chung1,3,4*
1School of Biotechnology and Institute of Life Science and Resources, Kyung Hee University, Korea

2Department of Internal Medicine, Saint Louis University, USA
3Skin Biotechnology Center, Kyung Hee University, Korea

4RNA Inc., College of Life Science, Kyung Hee University, Korea

Lactic acid bacteria (LAB), a group of Gram-positive bacteria, are known for their human health-promoting effects, such 
as the immunomodulation of the immune system, improvements in the defense against infections, prevention of allergies, 
and the presence of antitumor effects. Many reports have shown that lactic acid bacteria (LAB) and their fermented 
products are effective at enhancing innate and adaptive immunity, inhibiting inflammatory response in the gut, and 
possessing antagonistic potency against intestinal pathogen infection. Through many studies, immune modulation has 
shown that the effects of LAB are caused by cytokine expression and cell signal activation. Therefore pro-inflammatory 
cytokines, IL-10, IL-4, IL-12, TNF-α, IL-6, TGF-β and IL-8, and cell signaling molecules, MAPKs and NF-κB, are important 
in the immune function of LAB. In recent years, research groups studying LAB have focused their attention on the effects 
of LAB cell wall components. Our research group has investigated lipoteichoic acid (LTA) from LAB, and has discovered 
that LTA is the key molecule of immunomodulation in diverse immune diseases, such as atopic disease, sepsis, athero-
genesis and intestinal inflammatory disease. We will discuss the effects of LAB and LTA on immunomodulation and the 
therapeutic potential it possesses for diverse immune disorders.
Acknowledgement: This work was supported by a grant from the Next-Generation BioGreen 21 Program (No.PJ009009), 
Rural Development Administration, Republic of Korea.
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Food Safety - How Global Trends are Shaping Innovation, Collaboration & Regulation

Matthew P. Turner
3M Food Safety, Asia Pacific Region, Singapore

The safety of the food-supply is a worldwide concern as 3 million people continue to die each year from food- and 
water-borne illnesses. Compounded by today's 24/7 global news cycle, statistics like this are resonating with the general 
population more than ever. This presentation asks the question “Why is Food Safety at the forefront of today's global 
megatrends?”. We will explore topics such as depleting natural resources, changing consumption habits and increasing 
regulatory intervention. Of course, growing emerging markets and shifting demographics are key trends impacting the safety 
and security of food. And we will conclude with a look at the pace of technology change in this field, and discover how 
innovations in the field of pathogen detection are making the testing process faster, simpler and more accurate.
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AIAS-1

Differential Stress Resistance and Sensitization in Cancer Treatment

Valter Longo
University of Southern California, USA

Cancer treatment is moving toward a personalized medicine approach in which treatment is tailored for each patient. 
Biogerontology research is moving in exactly the opposite direction by proposing to find ways not only to protect everyone 
from one disease but to identify impersonalized strategies that can protect against both aging and multiple diseases. Based 
on our findings that starved yeast were protected against a wide variety of toxins and that this protection was negatively 
regulated by oncogene orthologs, we hypothesized that starvation conditions would protect normal but not cancer cells 
from chemotherapy toxicity (Differential Stress Resistance). We later showed that mice fasted prior to treatment became 
resistant to a wide variety of chemotherapy drugs and collected human clinical data indicating that fasting may protect 
cancer patients undergoing chemotherapy. Based on the knowledge that mutations such as those found in cancer cells 
are expected to be deleterious to cells, particularly under extreme environments, we showed that yeast expressing an 
activated form of Ras became very sensitive to chemotherapy when starved (Differential Stress Sensitization). We later 
confirmed these effects in mice by showing that fasting combined with chemotherapy but not each alone can lead to 
40-60% cancer free survival in a variety of cancer models. Taken together these results suggest that prolonged fasting has 
the potential to protect patients from chemotherapy toxicity while increasing the efficacy of the treatment.

AIAS-2

Mechanisms of Syringaresinol in Protection against Cellular Aging

Miook Cho1, Si-Young Cho2, Brandon Milholland1, Dae-Bang Seo2, Sangjun Lee2, Yousin Suh1,3*
1Department of Genetics, Albert Einstein College of Medicine, USA

2R&D Center, Amorepacific Corporation, Korea
3Department of Medicine and Institute for Aging Research, Albert Einstein College of Medicine, USA

Aging is by far the largest risk factor for human chronic disease, including cancer, diabetes, heart disease, and dementia. 
Thus, targeting the basic mechanisms of aging rather than individual disease is a logical and economical strategy in 
developing new targets for prevention and early-stage treatment of multiple diseases and extension of healthy life span. 
Research in aging has led to the discovery of conserved pathways of aging that impact lifespan in model organisms. 
Nutrient sensing pathways such as the insulin/insulin like growth factor-1 (IGF-1) and mTOR signaling as well as the 
Sirtuin pathway are prime examples. A single gene alternation in these pathways can extend life span, and delay the 
onset and progression of multiple age-related diseases. The discovery of evolutionarily conserved pathways that influence 
aging has provided tantalizing opportunities to develop strategies to slow aging and prevent diseases of old age. We are 
using cellular senescence as a model to discover compounds that target the conserved pathways thereby mimicking the 
effects of the longevity genes. By screening extracts of medicinal herbs, we identified Syringaresinol from Panax ginseng 
berry pulp, as such a candidate longevity promoting compound. Syringaresinol activates Sirtuin 1 (SIRT1) gene expression, 
delays cellular senescence, improves endothelial functions, and confers oxidative stress resistance, all in a manner 
dependent on an insulin/IGF-1 responsive transcription factor, FOXO3. Genome-wide transcriptome (RNA-seq) and global 
run on (Gro-seq) analyses led to the identification of pathways targeted by syringaresinol, including insulin/insulin like 
growth factor-1 (IGF-1) and mTOR signaling. We will discuss how integration of genome- and epigenome-wide analysis 
will provide a mechanistic understanding underlying the pro-longevity effects of syringaresinol at the cellular levels. These 
insights may lead to interventions that promote health span in people and to enhance the quality of life in the elderly.
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AIAS-3

Lifespan Extension by Korean Red Ginseng and Ginseng Berry Extract in Drosophila

Shin-Hae Lee, Hae-Yeon Lee, Kyung-Jin Min*
Department of Biological Sciences, Inha University, Korea

Background: Ginseng is well known for its beneficial effects for many aspects of health. So far, the root of ginseng has 
been extensively studied, but recent studies indicate that the fruit of ginseng, ginseng berry is also useful and contains 
more amounts of some ginsenosides like Re, Rb2 and Rd. Although ginseng has been claimed to have anti-aging effects, 
there has been no solid experimental data with model organisms on the effects of ginseng on lifespan. Therefore, we 
evaluated the impact of ginseng (root and fruit) on lifespan in flies.
Results: We report that both root and fruit extract extended the lifespan of D. melanogaster at least 10%. The working 
concentration was lower and magnitude of lifespan extension was greater in flies fed ginseng berry extract than flies fed 
root extract. The active component of lifespan extension by ginseng berry seems to be syringaresinol. Syringaresinol 
treatment increased the lifespan of flies. The effect of lifespan extension by syringaresinol was not additive to the effect 
of dietary restriction indicating that the pathway of syringaresinol is overlapping with that of dietary restriction.
Conclusions: The positive effects of ginseng in two different species demonstrate a potential broad applicability of ginseng 
as anti-aging treatment.

AIAS-4

Pharmacological Effects of Korean Ginseng Berry Extract on Cardiovascular Dysfunction

Young-Myeong Kim
Vascular System Research Center and Department of Molecular and Cellular Biochemistry, 

School of Medicine, Kangwon National University, Korea

Vascular dysfunction is one of important factors for pathogenesis of cardiovascular diseases, such as hypotension, 
atherosclerosis, delayed wound healing, ischemic stroke, diabetic retinopathy, and vascular thrombosis. Vascular endo-
thelial cells play an important role in the pathogenesis of cardiovascular diseases, including atherosclerosis as well as 
angiogenic dysfunction (wound healing, tissue regeneration, and ischemic injury). We here investigated the effects of 
ethanol extract of Korean ginseng berry (KGBE) and its further butanol extract (KGBB) on vascular dysfunction. Admini-
stration of KGBE decreased atherosclerotic lesions in ApoE−/− mice fed a high fat-diet and suppressed NF-κB-mediated 
expression of atherogenic inflammatory genes (TNF-α IL-1β, iNOS, COX-2, ICAM-1, and VCAM-1), without altering serum 
cholesterol levels which was inversely correlated with the expression levels of phase II genes to include heme oxygenase-1 
(HO-1) and glutamine-cysteine ligase (GCL). Furthermore, KGBE administration, in ApoE−/− mice fed a high fat-diet. Treat-
ment with KGBE increased phase II gene expression and suppressed lipopolysaccharide-induced reactive oxygen species 
production, NF-κB activation, and inflammatory gene expression in primary macrophages. Importantly, these cellular events 
were blocked by selective inhibitors of HO-1 and GCL. In addition, KGBB increased in vitro endothelial cell proliferation, 
migration, and tube formation, which are critical events for angiogenesis, as well as promoted vessel sprouting in ex vivo 
cultured rat aortic rings. Angiogenic effects of KGBB were significantly higher than those of KGBE, whose effects were 
accompanied with the activation of ERK1/2, PI3K/Akt, and endothelial nitric oxide synthase as well as the elevation of 
nitric oxide production. These results suggest that Korean ginseng berry extract prevents vascular diseases, including 
atherosclerosis and ischemic injuries, by regulating vascular inflammation and angiogenesis. We will discuss about vascular 
function of ginseng berry.
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AIAS-5

Effects of Korean Ginseng Berry Extract on Sexual Function in Men with Erectile Dysfunction: 
A Multicenter, Placebo-controlled, Double-blind Clinical Study

YD Choi1, CW Park2, J Jang2, SH Kim2, HY Jeon2, WG Kim2, SJ Lee2, WS Chung*
Department of Urology, Ewha Womans University School of Medicine, Korea

1Department of Urology and Urological Science Institute, Yonsei University College of Medicine, Korea
2R&D Center, Amorepacific Corporation, Korea

Ginseng is beneficial for many aspects of human physiology, including sexual function. In this study, we have evaluated 
the efficacy and safety of an extract of ginseng berry, which has a ginsenoside profile distinct from other parts of the 
plant, on sexual function in men with erectile dysfunction. In all, 119 men with mild-to-moderate ED participated in a 
multicenter, randomized, double-blind, parallel, placebo-controlled clinical study. They were administered 4 tablets of 
either standardized Korean ginseng berry (SKGB, 350 mg ginseng berry extract per tablet), or placebo, daily, for 8 weeks. 
Efficacy was assessed with the International Index of Erectile Function (IIEF)-15 and premature ejaculation diagnostic tool 
(PEDT) at the end of the 4th and 8th week. We observed that the total and each of the individual domain scores of IIEF-15 
increased from 40.95±7.05 to 46.19±12.69 significantly in the SKGB by the 8th week (P<0.05). The erectile function domain 
of IIEF changed slightly from 17.17±2.57 to 18.59±5.99 in the SKGB group by the 8th week (P<0.05). In addition, PEDT 
scores significantly improved from 9.14±4.57 to 7.97±4.4 and 7.53±4.26 in the SKGB group after 4 and 8 weeks of 
treatment (P<0.05). Safety markers including hormone and lipid in the blood were assessed at the end of the 4th and 
8th week and they remained unchanged. Oral administration of the SKGB extract improved all domains of sexual function. 
It can be used as an alternative medicine to improve sexual life in men with sexual dysfunction.

AIAS-6

Pharmacological Activities of Ginseng Berry

Chun-Su Yuan*, Chong-Zhi Wang
Tang Center for Herbal Medicine Research, Pritzker School of Medicine, University of Chicago, USA

Ginseng is one of the most common natural products and dietary supplements used worldwide. In both Asian and 
American ginseng, the major constituents are a class of triterpenoid saponins called ginsenosides. The most reported 
pharmacological actions are attributed to these compounds. In addition, ginseng contains polysaccharides, peptides, and 
other components. Compared to the enormous amount of research on ginseng root, reports on the health benefits of ginseng 
berry are limited We believe that the multiple pharmacological activities observed from ginseng berry are due to the berry’s 
diverse constituents. The In the past 12 years, our laboratory has conducted a number of research projects on ginseng 
berry. (1) We observed that ginseng berry possessed significant anti-diabetic effects in both ob/ob and db/db mice by 
increasing insulin sensitivity, an effect potentially related to ginsenoside Re (Attele et al., Diabetes 2002;51:1851-8; Xie 
et al., Phytomedicine 2002;9:254-8). In addition, the polysaccharide fraction from the berry extract had an anti-hypergly-
cemic action (Xie et al., Phytomedicine 2004;11:182-7). (2) Moreover, ginseng berry remarkably reduced body weight in 
obese animals. For potential obesity and diabetes treatment, ginseng berry juice could be prepared for ingestion as a dietary 
supplement (Xie et al., J. Food Sci. 2007;72:590-4). (3) Ginseng berry had significant antioxidant effects in cardiomyocytes 
exposed to oxidant stress suggesting the berry’s potential in cardiovascular illnesses (Shao et al., Biochim. Biophys. Acta. 
2004;1670:165-71 and Xie et al., Eur. J. Pharmacol. 2006;532:201-7). (4) Ginseng berry also showed potential cancer 
inhibition activity (Xie et al., Biol. Pharm. Bull. 2009;32:1552-8). Additionally, the berry can enhance the effect of 
chemopreventive agents (Li et al., Oncol. Rep. 2009;22:943-52 and Xie et al., Cancer. Res. Treat. 2011;43:49-55). (5) For 
cancer therapeutics, our data also demonstrated that ginseng berry and Re attenuated chemotherapeutic agent-induced 
nausea and vomiting in an animal model (Mehendale et al., Cancer Chemother. Pharmacol. 2005;56:63-9). (6) The con-
stituents in ginseng berry have been analyzed (Wang et al., J. Agric. Food Chem. 2006;54:2261-6 and Qi et al., Nat. Prod. 
Rep. 2011;28:467-95) and it is likely that steaming treatment enhanced the berry’s therapeutic activities (Wang et al., J. 
Agric. Food Chem. 2006;54:9936-42). (7) Recently, we adopted sensitive analytical techniques for comprehensive ginseng 
analysis (Qi et al., J. Chromatogr. A 2012;1230:93-9), including the biotransformation and metabolic profile of ginseng 
saponins with human intestinal microbiota (Wan et al., J. Chromatogr. A 2013;1286:83-92). Uunique chemical component 
profile of the berry can render its superior effects over ginseng root. Our observations of ginseng berry support the berry’s 
role as a functional food and its potential in clinical therapeutics.
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LIAS-1

The Role of Gum Chewing on Academic Achievement

Johnston Craig Allen
Baylor College of Medicine, USA

Substantial research shows that gum chewing can improve working memory processing, increase blood flow in the 
prefrontal and parietal cortices of the brain, and assist in the reduction of stress. Although these benefits have been 
demonstrated in lab-based settings, few studies have examined the effects of gum chewing in practical settings. Specifically, 
all of these benefits may assist cognitive or academic performance in students. Our study examined the impact that gum 
chewing would have on an academic setting, specifically in terms of mathematics. The results of this study provide 
confirmation that gum chewing may have beneficial outcomes in applied settings. In addition to discussing the cognitive 
benefits of gum chewing, its practical implications in a school-based setting, regarding academics, will be presented.

LIAS-2

The Effects of Gum-chewing Training on the Sarcopenia and Dementia in Old People in Korea

Sang-Jik Lee
Division of Social Physical Education, Uiduk University, Korea

With increasing age, muscle strength decreases and may eventually reach a level at which weakness starts to restrict the 
ability to perform usual activities and also normal brain functions. In the very old, loss of muscle mass and strength 
are suggested to be important factors in the process of increased frailty and dementia. Grip-strength has been used as 
an indicator of overall muscle strength and is directly relating to the usual activities such as eating, toileting, 
cloth-changing, basing, face-, mouth-, and hair-arranging, wheel-chair driving, etc. Grip-strength has a positive relation 
with the ability of chewing exercise which increases blood flow in the brain tissue. To longitudinally investigate for ten 
years the preventive effects of dumbbell exercise and gum-chewing training on the increases in the grip-strength and 
chewing ability to prevent the frailty and dementia, 839 old people (65 yrs <) were recruited to obtain the basal data 
of physical characteristics, grip-strength, chewing ability, MMS test, and the self-care abilities of usual activities.
The results were as follows:
1. Handgrip strength was significantly increased by dumbbell exercise.
2. Mastication ability was no significant in the other three groups were significantly decreased in the sedentary group 

showed a tendency to increase.
3. Grip-strength is positively correlated with chewing ability and the other several parameters.
The results of this study showed the gum-chewing training and dumbbell exercises of one year to improve the mastication 
ability and handgrip strength in the elderly.
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LIAS-3

The Effect by Chewing Gum - The Relation between Chewing Gum and Sports Performance

Keiichi Ishigami
Department of Sports Dentistry, Tokyo Dental College, Japan

Physiologically, chewing basically involves the teeth, dentures, and temporomandibular joint as 3 elements, and the 
masticatory muscles. In the chewing process, sensory receptors involved in these components of the chewing system are 
stimulated, and information from them is sent as sensory signals to the central nervous system. These signals are sent 
mainly by the trigeminal nerve, and activity is reflexively induced. In recent years, many athletes chew gum during various 
sporting events. Chewing gum has been considered to reduce stress and promote relaxation. In World War II, pilots 
prevented tinnitus and sleepiness or were relieved from psychological tension by chewing gum. Chewing gum may have 
various effects. Therefore, we evaluated the effects of chewing gum, particularly the relationship between chewing gum 
and sporting performance. For example, when people see professional baseball players playing baseball while chewing 
gum, they may wonder whether players simply expect its mental effects or actually feel some effects on their performance. 
If chewing gum has certain effects on the physical function due to its stimulation of the central nervous system and 
information feedback, what are these effects? We evaluated the effects on muscle activity, the balance function, and 
dynamic visual acuity.

LIAS-4

Chewing Gum Function for Oral Cavity

Seung-Chul Shin
Department of Preventive Dentistry, Dankook University, Korea

Chewing gum is one of the favorite and prevalent used things at all age and gender in the world, made of the natural 
or artificial rubber chuckle base, even though it has been considered as one of the pollution stuffs or avoided foods in 
certain countries, In general, salivary flow is increased by use of chewing gum and the self cleansing action both at the 
tooth surface and in the oral cavity will be done more actively. It can be got such additional benefit effects as prevention 
of oral diseases as well as malodor control, through increasing the moisture in the oral cavity. Moreover, chewing movement 
can stimulate Temporo Mandibular Joint action and Periodontal tissue to promote the mastication function. Lots of studies 
have introduced that chewing movement can enhance the physiological and psychological actions in human body but 
no obvious evidence to be changed the facial figure with the round shape. One thing problem of the chewing gum has 
been announced that it can influence the such oral diseases as dental caries and periodontal disease, because it contained 
the sugar. So, Xylitol as a sugar substance has been developed and used in the chewing gum instead of the sugar in 
recent years and then Tooth Friendly Sweet International has given the Happy Tooth logo mark at the package of the 
chewing gum product which had been proved as safe for dental caries. The better and the proper product of the chewing 
gum should be developed and produced we expect and it might be contributed to promote the oral health as well as 
general health for people.
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KFRIS-1

Immunostimulating Activities of Polysaccharides from Korean Traditional Foods: 
Development of New Functional Polysaccharide Products

Hee-Do Hong
Korea Food Research Institute, Korea

The functional food market has been continuously increasing all around world. In particular, the development and use 
of new vaccines or treatments has been limited as new types of infectious diseases are emerging, and the consumer’s 
interest in immunostimulating materials or functional foods that protect the body from external pathogens or diseases 
has been increasing. Common immunostimulating functional food include natural ingredients such as ginseng, aloe, 
chlorella, vitamins, and some minerals such as zinc. In recent year, various polysaccharides originated from natural 
materials have also been the major research targets with immunostimulating materials. Food-originated polysaccharides 
have been previously recognized as an energy source or structural constituents and have been used largely as additives 
for physical property improvement of the food, calorie control, or anti-aging. However, as the immune-related functionality 
of various polysaccharides such as red ginseng originated acid polysaccharide, mushroom originated beta-glucan, seaweed 
originated fucoidan, and aloe originated acemannan, and of microorganism originated polysaccharides have become widely 
known, the interest in such materials has increased. Thus, in this present study, polysaccharides were isolated from Korean 
traditional foods (ginseng, cheonggukjang makgeolli and their physicochemical properties and immunostimulating activities 
and mechanisms were investigated. In addition, new polysaccharides, such as PLE1 and 2, manufactured through enzyme 
treatment were studied for their stimulating function on immune-related cytokinin secretion in macrophage and their high 
immunostimulating activities in normal and immunosuppressive animal models. It was determined that the se 
polysaccharides can be commercialized as new immunostimulating functional materials through a mass production process 
and additional evaluation on immunostimulating activities.

KFRIS-2

Immunostimulating Activities of Plant Polysaccharides and Their Possible Mechanisms

Kwang-Soon Shin
Department of Food Science and Biotechnology, Kyonggi University, Korea

Many plants have long been known to have medicinal effect therefore have been used as medicines especially in traditional 
medicines. Because of the increase of chronic disorders of endogenous nature and the severe adverse effects of modern 
synthetic medicines, traditional medicines herbs have begun to attract worldwide attention. Herbal extracts contain 
substances with both low and high molecular weights (MW). Although biologically active substances of the former 
compounds have been studied, they can’t account for all of the clinical effects achieved. Pharmacological activities have 
been observed in polysaccharide fractions with high molecular weights from boiled water extracts of herbs and edible 
plants. Among them, pectins have been shown to possess a variety of pharmacological activities such as several immuno-
stimulating activities, anti-metastasis activity and anti-cancer activity. Immunostimulating activities which were observed 
in pectic polysaccharides seem to be dependent on their fine structures, and have been appeared in the highly branched 
regions such as rhamnogalacturonan I and II. It is thought that the mechanisms involved in these effects are due to the 
modulation of innate immunity and, more specifically, macrophage function. In this review, we summarize our current 
state of understanding of the macrophage modulatory effects of plant polysaccharides isolated from a wide array of different 
species of higher plants. Overall, the primary effect of plant polysaccharides is to enhance and/or activate macrophage 
immune responses, leading to immunostimulation, anti-tumor activity, and other therapeutic effects. In this presentation, 
the evidence for such a mechanism and the structural characteristics of immunostimulating polysaccharide from persimmon 
leaves as a model compound will be discussed. Furthermore, plant and microbial polysaccharides bind to common surface 
receptors and induce similar immunostimulating responses in macrophages, suggesting that evolutionarily conserved 
polysaccharide structural features are shared between these organisms. Thus, the evaluation of plant polysaccharides 
provides a unique opportunity for the discovery of novel therapeutic agents and functional ingredients that exhibit 
beneficial immunostimulating properties.
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KFRIS-3

Intact but Not Denatured Ovine Serum Immunoglobulins Positively Modulate Gut Immunity 
in a Rodent Model

Prabhu Balan1,2*, Paul J Moughan2, Kyoung-Sik Han3

1AgResearch Ltd., Ruakura Research Centre, New Zealand
2Riddet Institute, Massey University, New Zealand

3Department of Animal Resource, Sahmyook University, Korea

Numerous studies have reported benefits from including animal plasma that contains immunoglobulins in the post-weaning 
diet of production animals, with improvements observed in feed intake, growth rate and intestinal organ growth. The 
beneficial effect of animal plasma seems to be more pronounced in animals during a pathogen challenge. Studies have 
also shown that the beneficial effects of animal plasma were mediated mainly by its immunoglobulin fraction. Immuno-
globulins are major glycoproteins that modulate the immune response of gut-associated lymphoid tissue. Immunoglobulins 
are a primary anti-infective component of plasma, colostrum, and breast milk. These specialized proteins protect the body 
from harmful bacteria, viruses, and other environmental pathogens by either binding to them or forming an encapsulating 
barrier. In the present study, we sought to determine whether orally administered ovine serum immunoglobulins modulate 
selected indices of mucosal immune function, immune mediators and associated gut microflora in the growing rat 
challenged with Salmonella enteritidis. Rats were fed acasein-based basal control diet (BD; unchallenged). Three groups 
of rats were challenged orally with 1×107 viable S. enteritidis on day 15 of the study and were fed the BD, the BD 
containing freeze-dried ovine immunoglobulins (FDOI), or the BD containing autoclaved ovine immunoglobulins (AOI; 
negative control diet). The rats were randomly allocated to one of the four groups (n=15) and consumed their diet for 
18d. Phagocytic activity of peripheral blood leukocyte and lymphocyte proliferation in the presence of the concanavalin 
A (ConA) were greater (P<0.05) in the unchallenged BD- and challenged FDOI-fed rats than in the challenged rats fed 
either the BD or AOI diet. ConA-stimulated Peyer's patch cells and splenocytes from the challenged rats fed the FDOI 
diet produced more IFNγ, IgA, and IgG than the challenged rats fed either the BD or AOI diet (P<0.05). In all of the 
intestinal segments, the challenged rats fed either the BD or AOI diet produced higher (P<0.05) mucosal levels of interferon-γ, 
TNFα, IgA and myeloperoxidase activity than the challenged rats fed the FDOI diet. In contrast, IL-4 and IL-10 levels 
were higher in the challenged FDOI-fed rats compared with the other challenged groups. The challenged FDOI-fed rats 
had higher (P<0.05) mucosal anti-Salmonella IgA and IgG in all of the intestinal segments except the jejunum and ileum. 
DNA analysis of adenatured gradient gel electrophoresis profile revealed that 6 of 10 bands had sequence similarity to 
probiotic stains of bacteria in the ileum and colon of the challenged FDOI-fed rats. Generally, the challenged rats receiving 
the FDOI diet had significantly (P<0.05) higher mucosal mucin protein content compared with challenged rats receiving 
either the BD or AOI diet. In conclusion, an ovine immunoglobulin fraction positively modulated some selected indices 
of mucosal immune function, its mediators and associated gut microflora in growing rats challenged with S.enteritidis.
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KFRIS-4

Improvement of Immune Activity of Glycoproteins by Modification of Carbohydrate Structure

Hee-Don Choi
Korea Food Research Institute, Korea

A glycoprotein is a complex biomolecule in which carbohydrates are attached to specific amino acids of a protein. 
Glycoproteins are widely distributed in cells and tissues of plants and animals and are primarily found in extracellular 
walls where they are involved in many cell surface interactions. They play a defensive role as an important constituent 
of the cell wall against external stimulations; in particular, carbohydrates that are attached to proteins play crucial roles 
in cell-cell signal transduction, immune functions, and homeostatic maintenance. A variety of glycoproteins exist in nature 
with known functions such as improved immune activity and anti-cancer effect, and anti-inflammatory and anti-oxidant 
effects have also been reported in studies. Thus, glycoproteins are expected to be used as ingredients for functional foods. 
Therefore, it is necessary to develop glycoprotein materials and functional foods with bio-defensive efficacy. This can be 
done through identifying bioactive substances and analyzing efficacies, and establishing technologies to improve efficacy, 
safety, and stability by structural modification of bioactive substances. In this study, glycoproteins that can effectively 
improve immune activity were isolated and purified from rice bran and their structure and mechanisms were examined. 
Also, neoglycoproteins with excellent efficacy in improving immune activity were manufactured by binding 
polysaccharides and proteins through the Maillard reaction and their efficacies and structural characteristics were studied.
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MOTS-1

Prospect and Present State of Lifecare Industry for Honam Regional Economic Development

Sung-Min Joo*, Ho-Sung Park
Department of Lifecare Industry, Honam Institute for Regional Program Evaluation, Korea

There has been continuous effort to support regional economic development by central government including regional 
industrial promotion project. The previous policy only focused on individual core factors such as firm, human resource 
development, business-university cooperation and technology. However, the effort to unify those factors has been 
insufficient. Therefore, it is important for the effective promotion of 5+2 regional development policy to strengthen the 
relationship between plan and policy. The objective of this study is to evaluate the lifecare industry for the honam regional 
economic development consisting the bio active materials and bio food project for the last 2 years. For a successful 
implementation of new unifying system, new feasibility evaluation system, regional R&D and non R&D project monitoring 
system, and regional firm survey panel database for the regional development project should be more considered.

MOTS-2

Approval of Functional Material & Ingredient by MFDS

Keum Soon Oh
Functional Food Standard Division, Ministry of Food & Drug Safety, Korea

Health Functional Food manufactured or processed with ingredients or components, that possess the functionality (Efficacy) 
useful for human body. Certain types of “functional material & ingredients” could be approved by MFDS under the Health 
Functional Foods Act, and Approval procedure is advanced by Regulation on Approval of Functional ingredient and of 
Standard/Specification for Health Functional Food. MFDS provide approval work relating to the standards and specification, 
safety and functionality and consumption amount, etc. of material & ingredient. Also, MFDS approved total 444 item and 
183 material & ingredients until June, 2013.
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MOTS-3

Human Study Design for Approval of Health Functional Food

Jong-Bok Kim
IKScience Co., Ltd., Korea

In order to understand the human study of health functional food as an individual-approval-type, the important components 
of human study design, such as Protocol, Institutional Review Board (IRB), Informed Consent Form and ICH-GCP are 
explained.

MOTS-4

Development of Functional Food Using Fermented Sea Tangle (FST)

Bae-Jin Lee
Marine Bioprocess Co., Ltd., Korea

Sea tangle provides multiple bioactive compounds such as oligosaccharides, essential amino acids, vitamins, and minerals. 
It is well-known as useful candidates for the production of safe bioactive substance. Traditionally medicinal plants have 
recently been popular as an adjuvant of prescription drugs to improve functional supplement and to lesson side effects 
related to health care. But marine organism has not still been recognized as potential sources of natural health aids. Of 
all, sea tangle had for several centuries been used as one of Korean folk remedies. It also supplies glutamic acid for the 
production of γ-Aminobutryc acid (GABA), the major inhibitory neurotransmitters in central nervous system (CNS), via 
the fermentation with Lactobicillus brevis BJ-20. 
GABA has been maintained the balance between neuronal excitation and inhibition. Current issue of the molecular target 
in CNS-activating medicinal plants is mainly focused on regulating GABAergic neurotransmission involved in various 
functions; hangover removal, relaxation, stress regulation, cognitive improving, and so on. For development of functional 
food using FST, we investigated the improvement effect of liver function and memory using fermented sea tangle (FST) 
by L. brevis BJ20. 
FST exhibited potent antioxidant effects and significantly reduced the liver marker enzyme including gamma glutamyl 
transpeptidase (GGT), aspartate aminotransferase (AST), and alanine aminotransferase (AST) levels. Therefore, FST can 
be used as an ingredient in functional foods that was ameliorated the alcohol-induced hepatic injury via augmenting 
antioxidant effects. As above result, we got the approval by functional raw material which had “May support liver from 
alcoholic damage” from KMFDA. Additionally, we performed to evaluate the memory improving effects of FST on healthy 
volunteers. The FST-administration also significantly improved memory compared with those of the placebo-administration. 
Therefore, these results suggestion the FST-administration effectively contributes to health care and is possible to a useful 
functional food ingredient.
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MOTS-5

DMF filing and US FDA Approval for Active Pharmaceutical Ingredient, EPA960EE

Moon-Soo Park*, Jin-Wook Lee
Quality Unit, Natural Chemistry Division, Chemport Inc., Korea

EPA (Eicosapentaenoic acid) is one of major omega-3 fatty acids with DHA (Docosahexaenoic acid). EPA has been widely 
consumed by human as a health functional food or a nutritional supplement. EPA is known that it can improve the blood 
circulation by reducing the lipids from human body. Recently US Company, Amarin has focused its medical effect and 
developed the drug product using high purity EPA (over 960mg/g). Like other companies in US, Amarin has outsourced 
the API (Active Pharmaceutical Ingredients) manufacturing process. Chemport and Amarin have made a supply agreement 
since May 2011. In order to export the API products to US, there were a couple of requirements for API manufacturer 
to follow. Manufacturing process with the defined specification of product was developed first. The new factory for API 
was built and opened on March 2012. As the next steps, equipment qualification (DQ: Design Qualification, IQ: Installation 
Qualification and OQ: Operational Qualification), performance qualification and process validation including cleaning 
validation and computer system validation were completed. After completing the development stage work, DMF (Drug 
Master File) filing activity was initiated. DMF was prepared using the CTD (Common Technical Document) format which 
is provided by US FDA and submitted on December 2012. FDA reviewed Chemport DMF referred by Amarin and 
dispatched the inspector for PAI (Pre-Approval Inspection) on April 2013. Because of preliminary practice for PAI and 
a little good luck, Chemport can pass the FDA PAI without having any inspectional observation. FDA sent Chemport an 
official letter with EIR (Establishment Inspection Report) to approve EPA960EE as an API product for US citizens on May 
2013. Now Chemport produces EPA960EE as a commercial product and exports it to US.

MOTS-6

Development of Beauty Functional Food and Its Application Technology of 
Individual License Product Using Natural Materials

Chi-Man Choi*, Hyeon-A Kim, Mi-Ae Bang
Vitamin House R&P Co., Ltd. Korea ; Department of Food and Nutrition, Mokpo National University, Korea

Jeonnam Bioindustry Foundation, Jeonnam Biofood Technology Center, Korea

This study was aimed to assess the functionality of STW to improve health condition of climacteric women. The content 
of standard substance in STW extract was determined using HPLC. The estrogen like activity in MCF-7 cells and the effect 
of STW on obesity and uterus weight in a ovarctomized animal model were examined. The standard substance in extracts 
by different extraction techniques was contained in the order of: flowers&leaves > whole plant > flowers. In order to 
evaluate the estrogenic activity of STW, MCF-7 cells were transfected with ER α(Estrogen Receptor α), ER β and 
ERE(Estrogen Responsive Elements). In an MCF-7 cell proliferation assay, STW stimulated the proliferation of estrogen 
receptor-positive MCF-7 cells in a dose-dependent manner. Proliferation induced by E2 (10 pM) did not decrease after 
addition of STW extract. Furthermore, STW extract treatment increased the mRNA expression of estrogen-responsive genes 
(pS2 and PR). STW extract prevented obesity, insulin resistance and abnormalities of lipid metabolism induced by 
ovariectomy in a animal model. These results are consistent with those of the estrogen like activity in MCF-7 cells. However, 
STW extract didn't affect the weight and epithelial proliferation of uterus, while estradiol induced epithelial proliferation 
and increased weight of uterus in ovariectomized rats. Therefore, STW can be classified as a selective estrogen receptor 
modulator and may be used as a functional food to improve the quality of life in menopausal women.
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MOTS-7

Conjugated Linoleic Acid (CLA) Improves Muscle and Bone Masses

Yeonhwa Park
Department of Food Science, University of Massachusetts, USA

Conjugated linoleic acid (CLA) was originally identified as an anticancer component from beef in the 1980s. Since then 
it has been shown to have a number of biologically beneficial effects. One of the most interesting effects of CLA is its 
ability to reduce body fat. Concurrently, CLA has been shown to improve muscle and bone mass. Thus, the current research 
focuses on determining underlying mechanisms of CLA on controlling muscle and bone mass. Our results suggest that 
CLA’s effects on lipid metabolism contribute either directly or indirectly to its effects on muscle and bone metabolisms. 
Most importantly, dietary CLA increased voluntary movement and endurance capacity significantly in a mouse model. 
These are also linked to increased energy expenditure and increased fat utilization. In addition, CLA modulated bone 
marrow mesenchymal stem cell balance between bone marrow adipocytes and osteoblasts in favor of bone formation. These 
results suggest a great potential for CLA’s application for improving body composition along with current efforts to control 
obesity and osteoporosis.
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AOCS-1

Oxidative Characteristics of Glycoglycerolipids

Kazuo Miyashita1*, Tomoyo Yamagudchi1, Keiko Yamane1, Masayuki Abe1, Masashi Hosokawa1

1Faculty of Fisheries Sciences, Hokkaido University, Japan

Vegetable seed sprouts have been frequently implicated with outbreaks of E. coli O157:H7 infection. It has been known 
that the sprout seeds are the most important source of foodborne pathogens. Therefore, effective decontamination 
procedures to inactivate E. coli O157:H7 on sprout seeds should be developed. In this study, we developed a hurdle 
technology, which is applying sequential treatments of chlorine dioxide (ClO2), drying, and dry-heat, to decontaminate 
E. coli O157:H7 from radish seeds. As a first step, a study was done to determine whether ClO2 treatment followed by 
drying had a synergistic lethal effect on E. coli O157:H7 on radish seeds. When radish seeds containing E. coli O157:H7 
were treated with ClO2 (200 mg/ml) for 5 min and subsequently dried at 25°C for up to 24 h, the populations of E. coli 
O157:H7 was significantly decreased. However, the treatment did not achieve the 5-log CFU/g reduction of the pathogen 
as recommended by national advisory committee on microbiological criteria for foods. In the second series of experiments, 
we determined the synergistic effects of ClO2 (500 mg/ml, 5 min), air drying (25°C, 40% relative humidity [RH]), and mild 
dry-heat (55°C, 23% RH, up to 48 h) treatments in killing E. coli O 157:H7 on radish seeds. After the treatment, a 5 log 
CFU/g reduction in the population of E. coli O157:H7 was achieved on radish seeds. However, the pathogen was not 
completely inactivated. In a following study, we increased the dry-heat temperature to 60°C. When we treated radish seeds 
containing E. coli O157:H7 with ClO2 (500 mg/ml, 5 min) followed by dry-heat (60°C, 23% RH, up to 48 h), E. coli O157:H7 
was eliminated from radish seeds. However, the germination rate of seeds was decreased significantly. Since it was 
suspected that high water activity of radish seeds after ClO2 treatment caused the wet-heat effects during dry-heat 
treatment, we decided to add drying step between ClO2 and dry-heat treatment. Finally, radish seeds containing E. coli 
O157:H7 were treated with ClO2 (500 mg/ml, 5 min), drying (45°C, 23% RH, 24 h), and dry heating (70°C, 23% RH, 24 h). 
As a result, E. coli O157:H7 on radish seeds were completely eliminated without decreasing the germination rate 
significantly. The information presented here would be useful in developing a decontamination procedure to inactivate 
foodborne pathogens from sprout seeds.

AOCS-2

Oxidation Characteristics of Biodiesel Derived Vegetable Oils under Accelerated Oxidation Conditions

Jae-Kon Kim*, Cheol-Hwan Jeon, Eui-Soon Yim, Choong-Sub Jung
Petroleum Technology R&D Center, Korea Petroleum Quality & Distribution Authority, Korea

Biodiesel has been gaining worldwide popularity as an alternative fuel and is typically obtained by transesterification of 
vegetables oils, animal fats. Biodiesel and its blends with petroleum-based diesel fuel can be used in diesel engines without 
any significant modification of the engines. The problem of biodiesel is to undergo the oxidative degradation over time, 
mainly influenced by temperature and oxygen. When it is used by fuel, oxidized products of biodiesel from degradation 
may cause some problems in engine and injection. The oxidation stability of biodiesel depends on the fatty acid compo-
sitions. Therefore, biodiesel blends (0.5, 1, 3, 5, 10, 20 vol. %) and biodiesels (100 vol. %) were examined to recognize 
oxidation characteristics rapidly at 100°C under accelerated oxidation conditions. From the analysis of biodiesels and its 
blends after accelerated oxidation, it was considered that density, kinematic viscosity, and acid number should propor-
tionally increase because those showed increased values as oxidation time. Oxidation products after accelerated oxidation 
were identified by 1H-NMR, FT-IR, GC, and FT-orbitrap APCI MS to propose oxidation mechanism. In addition, it was 
synthesized by Diels-Alder reaction to compare with oxidation products to produce by accelerated oxidation. Especially, 
a comprehensive analytical method atomic pressure chemical ionization tandem mass spectrometry (APCI-MS/MS) with 
positive ionization mode has been developed. Structural elucidation of various oxidation products by accelerated oxidation 
was carried by CID, HCD and exact mass analysis using FT-Orbitrap Mass Spectrometer. The composition of oxidized 
biodiesel was changed to decrease unsaturated bond.
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AOCS-3

Physical and Chemical Properties and Oxidative Stability of Perilla Oils Obtained by Mechanical 
Press, Supercritical Carbon Dioxide Extraction and Hexane Extraction

Mun Yhung Jung*
College of Food Science, Woosuk University, Korea

The physical and chemical properties and oxidative stability of perilla oils obtained from roasted perilla seeds as affected 
by extraction methods (supercritical carbon dioxide, mechanical press, and solvent extraction) were studied. The super-
critical carbon dioxide (SC-CO2) extraction at 420 bar and 50°C and hexane extraction showed significantly higher oil 
yield than mechanical press extraction (P<0.05). The fatty acid compositions in the oils were virtually identical regardless 
of the extraction methods. The contents of tocopherol (411.46 - 524.84 mg/kg oil), sterol (3272.52 - 3716.99 mg/kg oil), 
policosanol (274.2 - 639.21 mg/kg oil) and phosphorus (not detectable - 130.92 P mg/kg oil) in the perilla oils greatly varied 
with the extraction methods. The SC-CO2 extracted perilla oils contained significantly higher contents of tocopherols, 
sterols and policosanols than the mechanical press extracted and hexane-extracted oils (P<0.05). However, SC-CO2 
extracted oil did not contain any detectable quantity of phosphorus, whereas the high amounts of phosphorus were found 
in the press-extracted and hexane-extracted oils. The SC-CO2 extracted oil showed the greatly lower oxidative stability 
than press-extracted and hexane-extracted oils during the storage in the oven under dark at 60°C. However, the photo-
oxidative stabilities of the oils were not considerably different with extraction methods.

AOCS-4

Marine Chemical “Fucoxanthin”
- High Potential for the Prevention of Obesity and Type 2 Diabetes -

Masashi Hosokawa*, Kazuo Miyashita
Faculty of Fisheries Sciences, Hokkaido University, Japan

Fucoxanthin (Fx) is a marine carotenoid found in edible brown seaweeds such as Undaria pinnatifida and Hijikia fusiformis. 
Its structure, including an allenic bond and epoxide, is unique comparing to β-carotene and astaxanthin. We have 
previously reported that Fx attenuates white adipose tissue (WAT) weight gain and hyperglycemia in diabetic/obese KK-Ay 
mice, although it does not affect these parameters in lean C57BL/6J mice. In addition, Fx markedly decreased mRNA 
expression levels of interleukin-6 and tumor necrosis factor-α to induce insulin resistance in the WAT of KK-Ay mice. In 
the present study, molecular mechanism for anti-obesity and anti-diabetic effects by Fx was investigated. In KK-Ay mice 
fed Fx, mitochondrial biogenesis factors, including cytochrome C, NRF1 and TFAM increased through up-regulation of 
PPARγ coactivator-1α (PGC-1 α) in the WAT. Interestingly, uncoupling protein-1, which plays an important role for 
thermogenesis in brown adipose tissue, was ectopically induced in the WAT of Fx-fed mice. Further, Fx promoted GLUT4 
translocation to plasma membrane in soleus muscle of KK-Ay mice. The expression levels of insulin receptor mRNA and 
phosphorylation of Akt, which are in upstream of the insulin signaling pathway regulating GLUT4 translocation, were 
also enhanced in the muscles of Fx-fed mice. Thus, in diabetic/obese KK-Ay mice, Fx improves hyperglycemia by activating 
the insulin signaling pathways, including GLUT4 translocation in the muscles of diabetic/obese KK-Ay mice. These data 
show that Fx controls energy metabolism through in the diabetic/obese mice.
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AOCS-5

Semi-solid Polymer-lipid Hybrid Interphase to Stabilize Nano-sized Emulsions

Yoon Sung Nam*
Department of Materials Science and Engineering Korea Advanced Institute of Science and Technology, Korea

We introduce a new approach to the stabilization of oil-in-water emulsions through the phase separation of amphiphilic 
block copolymers and unsaturated phospholipids from the organic phase. Poly(ethylene oxide)-block-poly(ε-caprolactone) 
(PEO-b-PCL) is used as a polymeric emulsifier with commonly used oils. The mixture of PEO-b-PCL and phospholipids 
is miscible with oil at elevated temperatures (70 ~ 80oC); however, polymer/oil demixing occurs as the temperature drops 
below the melting temperature of PEO-b-PCL (~ 55oC). A homogeneous polymer/oil mixture is dispersed in water at 80oC 
to generate embryonic emulsions, and then the emulsion size is reduced to a nanometer range through high-pressure 
homogenization. We investigate the effects of the lipid-polymer composition on the size and surface charge of nanoemul-
sions, microviscosity of the interfacial layer, and skin absorption of tocopheryl acetate. The lipid-polymer hybrid system 
exhibits excellent colloidal dispersion stability, which is comparable to that of polymer-based nanoemulsions. This study 
suggests that the use of solidified amphiphilic polymer is a promising route to the stabilization of practical nanoemulsion 
formulations that require structural stability under a broad range of conditions.

AOCS-6

Multiple Analytical Approach for Discriminating Geographic Origin of Asian Sesame Oils

Byung Hee Kim*
Department of Food Science and Technology, Chung-Ang University, Korea

False indications of the geographic origin of sesame products became an issue of public concern in Korea. Chinese and 
Indian sesame seeds occupy ~81% of Korea's sesame imports during 2009-2010. They frequently appear in Korean local 
markets as domestically cultivated products. This has created the need for analytical methods to accurately distinguish 
Korean sesame oil from the oil obtained from imported sesame seeds. The aim of this study was to characterize the 
geographic origin of Asian sesame oils using a combination of methods to analyze different types of oil components such 
as fatty acids, lignans, triacylglycerols, and carbon, hydrogen, and oxygen stable isotopes. The analytical data were obtained 
from 84 roasted oil samples that were prepared from 51 Korean, 19 Chinese, and 14 Indian sesame seeds harvested during 
2010-2011 and distributed in Korea during the same period. Canonical discriminant analysis, a type of multivariate 
statistical analysis method was used for analyzing multiple outcome variables. By applying two canonical discriminant 
functions, >90% of the sesame oil samples were correctly classified by their geographic origin, indicating that multiple 
analytical approach is a useful tool for the traceability of the oils.
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IPET-01

프로바이오틱 균주와 천연물의 복합 발효 산물을 이용한 염증성 장 질환의 면역조절 식품소재 개발

김 세 헌

고려대학교 생명과학대학 식품공학부

염증성 장질환은 장에 발생하는 원인 불명의 만성적인 염증을 뜻한다. 염증성 장질환의 원인은 아직까지 알려지지 않고 있으나 
유전 및 환경적 영향을 받으며 면역학적 이상에 의해 매개된다고 알려져 있다. 본 질환을 치료하기 위한 방법으로서 약물치료가 
행해지고 있는데 이러한 약물치료는 두통, 간질환, 부신피질 부전증 및 통증 유발 등의 문제를 가지고 있다. 따라서 이러한 
부작용과 높은 비용을 대체하는 항염증 소재의 도입이 요구되는 실정이다.

본 연구에서는 프로바이오틱 균주와 천연추출물을 이용한 면역조절을 통한 장염증 완화 물질을 탐색하고 기존의 접근방법과 
차별화된 다양한 분석 기술을 통해 작용기작을 탐색한 후 식품에 적용하는 기술을 개발하고자 하였다.

프로바이오틱 균주에서 분획한 물질을 이용하여 장 상피세포 모델인 대장 암 세포주를 대상으로 세포 수준에서의 면역 조절 
효능을 검증하며, 세포주의 단백질 발현 패턴을 분석, 또한 동물모델을 통해 숙주의 면역세포 및 염증성 사이토카인의 분비를 
살펴봄으로써 그 효능을 고찰하였다. 또한 효능이 확인된 이들 프로바이오틱 균주와 함께 천연물에 대한 효능도 고찰하였다. 

천연추출물은 문헌 및 연구에서 이미 항염증 활성이 보고되어 있으며 항염증 효과가 뛰어난 물질을 탐색한 뒤 세포수준, 단백질 
수준, 동물모델에서 검증을 실시하였다. 

선발된 천연물 조각자와 균주 KY21은 염증성 사이토카인의 발현을 억제하여 염증을 완화하는 것으로 밝혀졌다.  이러한 물질이 
포함된 유제품 제조를 위하여 천연물과 균주의 발효능을 탐색하였으며, 항염증 활성을 갖는 농도의 조각자추출물이 포함된 
유제품을 제조하였다. 또한 균주의 Encapsulation 을 통하여 캡슐의 생리활성, 안정성이 캡슐이전의 균주에 비해 높은 것을 
확인하여 산업에 적용할 수 있는 방안을 모색하였다. 결론적으로, 항염증 활성이 있는 조각자 추출물 및 Probiotic 균주 KY21 

이 포함된 유제품 제조를 통하여 염증관련 장 질환을 완화하는 식품소재를 개발하는데 활용할 수 있다.

IPET-02

오리육을 이용한 기능성 육가공 제품 및 외식산업 시스템 개발

김영붕, 전기홍, 금준석, 이남혁, 구수경, 박미선, 김순태1

한국식품연구원, 주)리치푸드1)

오리육의 소비를 활성화에 기여하기 위하여 오리육 및 오리부산물의 특성 분석 및 저장성, 부위별 특성을 활용한 육가공 제품의 
개발 및 오리육을 이용한 외식산업용 다양한 요리에 대하여 system화를 하였다. 그 결과 오리육의 부위별로 다리부위 25.8%, 

가슴부위 19.2%, 날개 11.9% 및 목 11.6% 분포를 보였다. 성분 중 수분 및 조단백은 낮고 조지방 함량은 높게 나타났으며 
불포화지방산 함량은 69.3∼71.8%, 필수아미노산은 부위별 차이를 보이지 않았다. 위생적인면에서 초기 일반세균수, 대장균 
및 대장균수는 각각 4.9 log CFU/g, 2.3log CFU/g, 3.3 log CFU/g였으며 숙성 중 IMP 함량은 초기에 가장 높았으며 그 후 점차 
감소하는 경향을 보였다. 오리부산물은 종류별 조단백은 간(23.31%), 불포화지방산 함량은 발(77.6 %)로 가장 높게 나타났으며 
필수아미노산 및 콜레스테롤 함량은 간(10,381.8 mg/100g, 376.7 mg%)으로 가장 높게 나타났다. 오리육 및 오리부산물의 저장 
가능기간으로는 냉장 저장(4일)까지, 냉동 저장(11개월) 정도사용이 가능하다고 판단되었다. 부위별 육제품 개발을 위해 가공특
성 중 보수력은 가슴(58.4%)과 다리(57.1%)를 보였으며 가열감량은 가슴(39.7%)과 다리부위(44.4%)로 다리부위에서 높게 나타
났다. 유화력은 가슴부위가 다리부위보다 높게 나타났다. 육제품 개발을 위한 부재료 선발은 향신료 24종, 허브 23종 및 한약재 
36종에 대해 특성을 분석하여 마늘, 로즈마리, 계피, 오미자, 당귀, 천궁, 작약, 황기, 산사 등을 선발하였으며 이를 활용하여 
개발제품에 대하여 배합비 및 가공공정을 확립하였다. 오리육을 이용한 요리메뉴 개발을 위하여 국가별 오리요리 현황(서양요리 
및 중국요리)을 분석하였으며 오리요리에 대한 소비자 반응을 조사한 결과 선호도는 보통이상이 84%였고 그 이유로는 건강(53%) 

및 맛(39%)이 높게 나타났다. 또한 오리육을 이용한 외식산업용 다양한 요리방법을 한식type, (오리 & 삼겹 삼향 외 4가지), 

중식type,(오리 사천탕수 외 4가지) 및 양식type,(스페셜삽 외 4가지) 각각 5가지 요리에 대한 배합비 및 조리방법 확립하였다.
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IPET-03

Xanthophyll 함유 식물 소재로부터 황반변성 억제 기능성 식품 개발

차광현1, 이주영1, 송대근1, 구송이1, 김상민1, 이동언2, 전진영3, 판철호1*
1한국과학기술연구원 강릉분원 기능성천연물센터, 2중앙대학교 식품공학부,

3대상주식회사 대상웰라이프

Carotenoid는 광합성 생물에서 발견되는 천연 색소 물질로써, 동물들은 이들 화합물들을 생합성할 수 없어 먹이를 통하여 섭취
하게 된다. 특히, 산소 원자를 가지고 있는 carotenoid를 xanthophyll이라 부르며, 사람 눈의 황반을 구성하는 주요 물질인 
루테인과 제아잔틴이 여기에 속한다. 황반의 루테인과 제아잔틴은 항산화 작용을 통하여 시세포를 보호하는 것으로 알려져 
있다. 이들의 함량은 25세부터 감소하기 시작하여 50세에는 절반으로 줄어들기 때문에 노인성 황반 변성은 고령화 시대 도래에 
따른 눈의 노화 현상의 하나로 인식되고 있으며, 식품을 통한 루테인과 제아잔틴의 꾸준한 섭취를 통하여 노인성 황반 변성의 
예방 또는 지연이 가능한 것으로 보고되고 있다. 루테인의 경우, 눈 건강에 대한 기능성의 입증을 통하여 1994년 미국에서 
건강보조제로 인정받아 판매되기 시작하였으며, 1999년 64백만 USD에서 2004년 139백만 USD로 루테인의 세계시장이 급성장
하였다. 국내에서는 2007년 11월 금잔화에서 추출한 미국 Kemin Foods 사의 FloraGLO lutein이 식약처로부터 건강기능식품 
기능성 원료로 개별인정 받았으며, 현재 여러 업체에서 루테인 제품을 제조하여 판매하고 있다. 국내 루테인 제품 생산액은 
2007년 282백만원에서 2010년 6,124백만원으로 성장하였으나, 국내에서 개발한 루테인 또는 제아잔틴 원료는 없는 실정이다. 

이들의 수입을 대체할 수 있는 국내의 우수한 원료를 개발하기 위하여, 문헌에 이들 화합물을 함유하고 있는 것으로 보고된 
식물 및 미세조류의 루테인과 제아잔틴의 함량을 분석하여, 담수 클로렐라와 해수 클로렐라를 각각 루테인과 제아잔틴의 후보 
소재로 선정하였다. 이들 미세조류는 두꺼운 세포벽을 가지고 있으며, 루테인과 제아잔틴은 생체막에 강하게 결합하고 있어서, 

미세조류를 그냥 섭취하는 경우에 소화과정에서 루테인과 제아잔틴이 제대로 용출되어 우리 몸에 흡수되기 어렵다. 따라서, 

루테인과 제아잔틴의 생이용성을 높이기 위한 미세조류의 물리적 전처리 가공과 가공에 의한 효과를 동물모델에서 검정하는 
것이 필요하며, 본 연구에서 이들을 수행하여 보고하였으며 기업에서는 이러한 연구 결과에 기초한 신제품을 개발하였다.

IPET-04

기능성 친환경 감귤발효제품 개발

최 인 욱

한국식품연구원

감귤에는 비타민, 무기질, 섬유질 등이 풍부하게 함유되어 있어 대표적인 건강과일로 인식되고 있으며, limonoid류나 bioflavonoid류 
등은 항암, 혈압저하 작용 등 다양한 생리활성을 지닌다고 보고되고 있다. 감귤 과피에는 narirutin, hesperidin, neohesperidin, 

rutin, naringenin, hesperetin, naringin, nobiletin 등으로 구성된 bioflavonoids가 다량 함유되어 과육에 비해 우수한 생리 
효능이 있으나 감귤껍질은 가공품 제조 시 부산물로 매년 8천여톤이 폐기 처분되고 있는 실정이다. 이들 감귤 과피로부터 생리
활성 소재의 개발이나 이들을 활용한 가공제품의 개발 등을 통한 폐자원의 고부가가치화 및 환경오염방지를 위한 노력이 시급하
다. 본 연구에서는 감귤유래 생리활성 소재 개발을 위해 감귤과피로부터 친환경공정인 초음파처리 등을 이용한 고순도의 
narirutin과 hesperidin 분리･정제기술 확립하여 감귤 플라보노이드 생산기술을 확보하였고 CGTase와 hesperidinase를 이용한 
생체이용성이 증진된 glycosylated flavonoids와 de-rhamnosylated flavonoids 생산공정 확립하고 동물실험을 통한 효소처리 
flavonoids의 생체이용성 증진 및 알콜성 간질환예방 효능 확인하여 효소처리 flavonoids 개발 및 알콜성 간질환 예방효능을 
확인하였다. 발효기술을 제품개발에 응용하여 감귤을 껍질째 발효하여 간 기능 개선효능을 가진 친환경 감귤주 및 감귤 발효유를 
제조하여 친환경 감귤발효 제품을 개발하였다. 이러한 연구를 통해 기능성 소재 및 소재변형 기술 확보를 통한 식품 고부가가치화 
기반 조성에 기여하였다.
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저지방-고단백 기능성 콩식품개발과 부산물활용기술 개발

김  욱

고려대학교 바이오시스템공학과

국내 콩 재배 면적 및 생산량은 2010년 기준 콩 재배면적은 7만 1,422ha이며, 105,354톤의 생산량을 보이고 있다. 이러한 콩의 
판매 시장 중 가공품 시장에서 가장 규모가 큰 두부시장은 2009년 4,500억 원으로 연평균 3.6% 증가하였으며, 포장두부는 
연평균 12.7% 증가하여 빠른 증가 추세를 보이고 있고 두유시장 또한 매출규모는 4100억원으로 2008년부터 연평균 10%정도 
성장하는 추세이다. 이렇게 성장하는 콩 가공품 시장에 기능성 콩 가공제품을 생산함으로써 고품질의 가공품을 소비자들에게 
접하게 하고자 초임계처리를 이용하여 저지방-고단백 기능성 콩 식품을 개발하려 한다.
초임계 CO₂를 이용하는 이 추출방법은 온도(31°C 이상)와 압력조절(73기압이상)만으로 생물소재에서 목적성분의 선택적 추출
이 가능한 기술이다. 친환경적이며 저온에서 인체에 무해한 이산화탄소를 이용하는 장치로 영양소나 기능성 물질의 주된 성분에 
손상을 주지 않고 고순도의 물질을 얻을 수 있다.
초임계 처리로 생산된 탈지콩으로 만든 저지방 두부의 기능성과 기호도를 향상시킬 목적으로 두부의 물리적, 관능적 품질 특성
을 비교 분석하였다. 저지방 두부 보다는 일반 두부가 제조 직후에는 더 단단하였다. Cohesiveness는 일반 두부의 경우 저장기간
이 늘어날수록 그 값이 증가하는 경향을 보였으며, 저지방 두부가 일반 두부보다 cohesiveness가 차이가 나타났다. Gumminess 
역시 저장기간이 늘어날수록 증가하였다. Springiness는 일반 두부의 경우 저장일수에 따라 값에 거의 변화가 없었으며 일반, 
탈지 두부 모두 비슷한 값을 나타냈으며 유의적인 차이도 없었다. Chewiness는 저지방 두부가 제조 직후 높았으나 저장 2일 
후에는 일반 두부가 저지방 두부보다 높게 나타났다. 
패널을 이용한 관능평가에 있어서 고소한 맛은 일반 두부와 저지방 두부가 비슷한 반면 비린맛과 쓴맛은 저지방 두부가 일반 
두부 보다 높게 나타났다. 균일성(일정두께(1cm)의 두부를 손으로 휘어서 잘려진 단면의 균일한 정도를 육안으로 평가함)은 
일반 두부가 저지방 두부보다 높게 나타났다. 매끄러움(손으로 만져보았을 때의 촉감)의 정도는 일반 두부와 저지방 두부가 
똑같은 값을 보였다. 견고성과 탄력성은 저지방 두부가 일반 두부보다 약간 높게 나타났다. 전체적인 기호도를 살펴보면 일반 
두부의 경우는 2.67, 저지방 두부는 2.33으로 일반 두부를 약간 더 선호하는 것으로 나타났으나 유의적인 차이를 나타내지는 
못하였다.  
전지 대두분과 저지방 대두분을 이용하여 제조한 비압착 두부를 살펴보면, 1step 가열방법을 사용해 만든 두부가 2step 가열방법
을 사용해 만든 두부보다 더 단단하고 응고가 잘 되었다. 저지방 두부의 경우 1step을 이용해 두유를 가열하고 0.5%의 응고제
(GDL)를 넣으면 응고가 잘 되지 않고 조직이 매우 무르다는 것을 알 수 있다. 전지 대두분으로 만든 두부의 경우 1step으로 
가열하여도 조직이 무르지 않고 비교적 모양이 잘 잡혀있지만 저지방 대두분으로 만든 두부의 경우에는 1step으로 가열하면 
무른 조직감을 나타낸다. 기존 연구를 살펴보면, 단백질은 지방과의 interaction에 의해 기능적 물리화학적 성질이 향상된다고 
보고되었다(Bates and Wu, 1975). 이러한 단백질-지방간의 interaction은 다양한 식품의 품질에 영향을 준다(Kamat et al., 
1978). 콩제품의 하나인 두부에도 단백질-지방간의 interaction이 일어난다. 따라서, 지방함량이 적은 저지방 두유에서는 단백질-
지방간의 interaction이 덜 일어나기 때문에 두부에서 단단한 구조가 형성되지 않는 것이다. 하지만 2step으로 가열하게 되면, 
단백질 함량이 증가하기 때문에 저지방 두부의 품질을 향상시킬 수 있다. 
부산물 활용기술개발을 위해 비지활용 쿠키를 연구하였다. 기존의 쿠키재료인 밀가루대신 가공 처리 하지 않은 생비지를 주 
재료로 사용하였다. 대조군은 첨가제를 첨가하지 않은 쿠키(OC)이며 첨가제는 쿠키의 주재료인 생비지 양의 4%인 4g을 각각 
첨가하였다. 
반죽을 일정한 크기로 눌렀을 때와 늘렸을 때 첨가제를 첨가하지 않은 대조군(OD)에 비하여 첨가제를 첨가한 샘플에서 반죽의 
갈라짐과 깨짐이 적은 것으로 관찰되었다. 첨가제 중에서 HPMC를 첨가한 반죽은 반죽의 갈라짐이 거의 없고 일정 길이로 
늘렸을 때도 반죽의 끊어짐이 없이 늘어나는 것으로 나타났다. 이것은 HPMC가 생비지에 결합시 gel을 형성하며 높은 점도로 
반죽 속에서 가교 역할을 하며 끊어짐을 적게 만들어주는 것으로 사료된다. 이와 같은 결과를 통해 비지 쿠키 제조 시 첨가제의 
첨가가 반죽의 응집성과 효용성을 높여주어 반죽을 다루기 쉽게 만들어 주고 쿠키 제조 시 제조 시간을 단축시키는 효과를 
기대할 수 있다.
초임계 유체 처리로 지방을 저감화한 시료의 조지방 함량은 일반 대두분말에 비해 약 60% 정도 감소하였으며, 조단백질 함량은 
상대적으로 처리구의 시료에서 약 5% 더 높게 나타남을 알 수 있었다. 탈지대두유의 경우, 전지대두분으로 제조한 두유로부터 
나타나는 비린맛과 비린향이 거의 나타나지 않았으며 전체적인 선호도가 매우 우수한 것으로 나타났다.
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Biological Activities of Cordyceps militaris Grown on Germinated Soybeans (GSC)

Dong Ki Park1,2, Hye-Jin Park1*
1Department of Bioscience and Biotechnology, Konkuk University, Korea

2Cell Activation Research Institute, Korea

Cordyceps militaris (Family: Clavicipitaceae) has been widely used in East Asia to treat inflammatory diseases, anemia, 
asthma, and cancer. However, Cordyceps militaris are hard to obtain in nature in large amounts due to the high unit cost 
of production. Many active compounds from soybeans were reported to be effective in preventing various inflammatory 
diseases and cancers. In this regard, we used the germinated soybeans (Glycine max (L.) Merr) as culture media for 
cultivating Cordyceps militaris. We reported that the anti-allergic, anti-cancer, anti-inflammatory, anti-viral and 
immunestimulatory activities of Cordyceps militaris grown on germinated soybeans (GSC) extract in vivo and in vitro. 
Interestingly the components of GSC are different from those of germinated soybeans and Cordyceps militaris. Metabolomic 
analysis revealed that novel isoflavone methyl-glycosides (daidzein 7-O-β-d-glucoside 4′′-O-methylate (CDGM), glycitein 
7-O-β-d-glucoside 4′′-O-methylate (CGLM), genistein 7-O-β-d-glucoside 4′′-O-methylate (CGNMI), and genistein 4′-O-β
-d-glucoside 4′′-O-methylate (CGNMII)) were isolated from Cordyceps militaris grown on germinated soybeans (GSC), which 
were neither found in Cordyceps militaris nor germinated soybeans. These results suggest that GSC might be used as a 
therapeutic or preventive agent against various diseases, including cancer, allergic diseases, influenza A, and inflammatory 
bowel disease as well as health functional foods.

IPET-07

대두발효기술을 이용한 신규 향미증진 발효 맛내기 소재 개발

허 병 석

샘표식품(주)

국내의 맛내기 소재는 원가경쟁력 증대 및 효율적 생산에 입각해 저가･저품질의 농축수산물 및 이의 가공품, 그리고 식품산업에
서 유발되는 부산물을 기반으로 산 가수분해, 효소분해 등의 방법으로 제조되어 왔다. 그러나 최근 들어 소득 및 생활수준 향상
과 더불어 천연 지향적이면서도 유해성이 없는 건강 지향적인 맛내기 소재에 대한 요구가 날로 증대되고 있어, 기존의 맛내기 
소재로는 소비자의 욕구를 충족시키지 못하고 있는 실정이다.
이러한 국내실정과는 달리, 일본 및 유럽업체들은 밀, 대두 등의 전통 양조발효물 및 효소분해물을 이용하여 고부가가치의 천연 
맛내기 소재를 개발 및 판매하고 있고 이러한 소재들은 기존의 제품보다 맛의 깊이, 농후감, 지속성을 부여하는 고부가가치 
소재로 해외 식품산업계에서 사용이 증가할 뿐만 아니라 국내로의 유입이 증가하고 있는 실정이다. 이렇듯 국내에서는 고품질의 
천연 맛내기 소재가 개발되지 않아 일본과 유럽업체가 개발한 소재를 수입하여 식품의 맛을 보강하고 있는 실정으로 그 사용량 
또한 점차 증가하고 있다.
기존의 맛내기 소재는 단순히 맛 자체만을 향상시키는 방향으로 개발되어 왔기 때문에 정미성물질인 아미노산 함량을 최대로 
높이기 위해 대두 그 자체를 사용하기 보다는 지방성분이 제거된 탈지대두가 주로 사용되어 왔고, 대두의 지방성분은 주목받지 
못했다. 그러나 최근 들어 대두의 지방성분이 발효과정 중 발생하는 지용성 이취성분을 용해 및 제거하고 발효물의 산소접촉을 
막아 산화를 방지하여 향을 부드럽게 한다는 연구결과가 발표되는 등 지방성분이 향에 중요한 역할을 한다는 점이 차츰 밝혀지
고 있으며 glycerol이 부드러운 맛을 유발한다는 점이 알려지면서 향미가 증진된 맛내기 소재 개발을 위해서는 대두 자체를 
사용하면서도 높은 정미성 물질를 얻을 수 있는 기술을 개발하는 것이 중요하다.
이에, 식물성 천연원료인 국산 대두에 미생물 발효기술을 접목하여 고품질 천연･발효 맛내기 소재를 개발하는 것을 목표로 
연구를 수행하였다.
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Development of Production Method for Korean Microbial Fermented Tea

Seung-Jin Ma1*, Jae-Hak Moon2, Jong-Bang Eun2, Soo-Hyun Park3

1Department of Food Engineering, and International Tea Culture & Industry Research Institute, 
Mokpo National University, Korea

2Department of Food Science & Technology, and Functional Food Research Center, Chonnam National University, Korea
3Department of Veterinary Physiology, and Bio-therapy Human Resources Center, Chonnam National University, Korea

Recently a risk is raised because of the increasement of the total stock of domestic green tea. The cause of the total stock 
accumulation is partly in the over production of domestic tea leaves but mainly in the rise of import of lower-priced 
tea products and fermented teas including puer tea. As the citizen's interest in health rises, the import of foreign micro-
organism fermented tea which is known to have the function of anti-obesity, antihypertensives is increasing dramatically. 
On the other hand, within our country generally over 90% of tea products are green tea based. For a measure for this, 
in this study, it is intended to establish manufacturing technique based on scientific analysis about fermenting mechanism, 
functional superiority, confirmed safety, etc of microbial fermented tea using Korean tea leaves to revitalize tea industry 
through advancement in practicality of domestic tea leaves and expansion of domestic tea market. The major results in 
this study are as following.
･ Manufacturing technique of microbial fermented tea using Korean tea leaves were developed through scientific 

explanation regarding microbial fermented tea.
･ Scientific product quality standardization were established by analyzing physicochemical characteristics and physio-

logical effect of microbial fermented tea.
･ Scientific basis for superiority in functional effect and safety confirmation of new Korean microbial fermented tea were 

arranged.

IPET-09

성인형 난치성질환 예방용 고기능, 고효능 인삼 제품개발

Bo Yeon Kim
Korea Research Institute of Bioscience & Biotechnology, Korea

Due to the lack of scientific investigation on the components and their efficacies of modified ginseng, Korea ginseng has 
been inferior to foreign ones in world market although its potential is the best in the world. In addition, black ginseng 
showed variable physiological efficiencies depending on the manufacturing systems. Thus, high potency ginseng requires 
a tactic program for manufacturing and component analysis for its individual authorization and export. We have set up 
a modified procedure for black ginseng production which shows much improved efficacy in treating human metabolic 
diseases including obesity/diabetes, immune cancer and ischemia. Black ginseng reduced blood pressure, body weight loss, 
glucose tolerance and water consumption, but significantly increased basic metabolism, health(swimming) and insulin 
secretion in alloxan-induced diabetic mice, demonstrating its useful applicability to obesity and diabetes. Moreover, black 
ginseng showed effectiveness against cancer cell growth through indirect NK cell activation, leading to the inhibition of 
angiogenesis and metastasis of carcinoma cells. Finally, black ginseng increased space cognition in Morris water maze 
experiment, and also increased memory capacity but clearly protected brain damage in ischemia model mice. Given the 
data obtained, “Cheon-Ji-Hyun” has been commercialized with the extract of black ginseng with an aim of worldwide export.
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Development of Vacuum Puffing Machine for Non-deep Fried Yukwa and Its Puffing Characteristics

Gi-Hyung Ryu
Department of Food Science and Technology, Kongju National University, Korea

In commercial oil-puffing of yukwa (Korean rice snack), the high fat content in final product is considering a major factor 
increasing rancid-tasting products. Thus, the objective of this study was to explore the possibilities of using vacuum puffing 
machine to produce oil-free yukwa products. Instruction of vacuum puffing machine used in this research containing heat 
chamber, heater, vacuum chamber, vacuum pump, vacuum gauge, pressure gauge, fan motor, fan and control box. The 
influence of steeping temperatures (25 and 30°C), steeping times (3, 5 and 10 days), steaming times (30, 60 and 90 min), 
punching times (10, 15 and 20 min), pellet moisture content (20-35%) and heating times (1.33-5.33 min) were studied. 
The optimum processing parameters for puffing yukwa by vacuum puffing machine were the steeping condition at 30°C 
for 3 days, the steaming time of 60 min, the punching time of 15 min,  the pellet moisture content of 23.09% and the 
heating time of 2.33 min. Moreover, the oxidative stability (acid and peroxide values) of vacuum puffed yukwa from 
optimize vacuum puffing condition and oil-puffed yukwa was studied at different moisture content (17 and 25%) of waxy 
rice pellet. The oil-puffed yukwa from 25% moisture content of waxy rice pellet showed highest in both acid and peroxide 
values while the peroxide value of  vacuum puffed yukwa had less than 9 meq/kg even after 15 days of storage at 60°C. 
Vacuum-puffing has been found to be a very useful process for production of non-deep-fried yukwa as it ideally produced 
highly porous and soft texture. In this study, we compared the effects of different green tea powder (GTP) concentrations 
of 0, 2, 5 and 10% on the qualities of vacuum-puffed yukwa and deep-fried yukwa. The fat contents of deep-fried yukwa 
were significantly higher than vacuum-puffed yukwa at the same GTP concentrations. yukwa bases of 10% GTP level 
contained higher total catechins and caffeine contents for vacuum-puffed yukwa than deep-fried yukwa. Vacuum-puffed 
yukwa had more total phenolics and flavonoids, and a better scavenging effect on DPPH and reducing power than 
deep-fried yukwa at the same green tea concentrations. Vacuum-puffing produced more breakable expanded pellets than 
deep-frying. The sensory evaluation of yukwa base showed deep-fried yukwa added with 2% GTP was preferred for all 
the examined properties.
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D1-1

Modified Starch in Food Application

David Liu
Director of Texturants, Innovation and Commercial Development, Tate & Lyle, China

Starch has a wide variety of resources. It can come from plant storage organs - tubers, cereal grains and legume seeds. 
Compare with native starch, modified starch have more advantages, it can provide tolerance to heat and shear, build up 
and bring special texture for different commercial foods, can work as a thickener or stabilizer. This paper will have a 
general view of modified starch in all food application, their functions and modification, then focus on bakery and flavor 
emulsion application.

D1-2

Applications of Rice Starch as a Partial Substitute for Cereal-based Food Products

Young-Tack Lee
Department of Food Science and Biotechnology, Gachon University, Korea

Starch is not only a major source of energy for human diets, but also important as a functional component in the 
formulation of food products. Commercial starches are obtained from grains, such as corn, wheat, and rice, and from tubers 
and roots of particularly potato, sweet potato, and cassava. Rice starch is not widely used as starches derived form the 
other sources, because of the high value of milled rice as a food. However, rice starch could be used in many food 
applications, since it is hypoallergenic, bland in taste, white in color, and its unique and desirable rheological properties. 
Rapid visco analyzer (RVA) was performed to evaluate the pasting properties of selected starches, i.e. corn starch, potato 
starch, and sweet potato starch and wheat flours substituted with rice starches isolated from different rice samples. 
Incorporating normal rice starch increased pasting viscosities of wheat flour, while waxy rice starch resulted in lowered 
flour pasting viscosities. In this study, the effects of partial substitution of rice starch on the quality of cereal based foods 
such as bakery products, noodles, rice cake, and soups were investigated.
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D1-3

Physicochemical Properties of a Novel Resistant Starch, and Its Application

Byoung Cheol Min
R&D Center, Daesang Corporation, Korea

People around the world including Korea intake less amount of dietary fiber than suggested, and this is one of the reasons 
of epidemic metabolic syndrome these days. Resistant starch (RS) is a sort of dietary fiber which draws intention of 
researchers in food industry because it is relatively suitable for developing starch-based product using one compared to 
other sources of dietary fiber. But it is not easy to develop high content dietary fiber product using RS due to incom-
patibility of RS with flour during dough processing and adverse effect of RS to products in terms of sensory aspect such 
as sandiness. A newly developed RS (RS-FiberGel 60) had higher water holding capacity (WHC) than conventional RS 
and lower WHC than dietary fiber from other source. RS-FiberGel60 showed similar processability to flour such as 
resistance to extension in pizza dough and better sheeting properties in noodle process than conventional RS in developing 
food product containing over 6% dietary fiber. Sensory quality of products of which the dietary fiber content is over 6% 
improved in many kinds of food like rye bread, hamburger bun, pizza, cookies, and noodle if RS-FiberGel 60 is used 
instead of a conventional one. Texture analysis showed that bread with RS-FiberGel 60 staled slowly compared to one 
with conventional RS during storage. RS-FiberGel 60 showed effect on decreasing body weight in rodent and higher 
triglyceride excretion compared to native corn starch. RS-FiberGel 60 can be a potential dietary fiber source in food system 
especially for high dietary fiber claim case.

D1-4

Tapioca (Cassava) Starches for Various Food Applications

Daniel Tse
Head, Technical Service, Greater China and Greater South East Asia, National Starch Pte. Ltd., Singapore

Tapioca (cassava) starches play a major role as a food ingredient in Asia. Ingredion is the largest producer of modified 
tapioca starches in the world with its two plants in Thailand. Tapioca starches are extremely bland, due to the nature 
of the cassava root composition (high carbohydrate, low fat and protein). Hence for foods where a very clean flavor is 
desired, tapioca starches should be highly recommended, as they will not mask these delicate flavors. In food and beverage 
products, modified tapioca starches are used as thickeners and stabilizers. They give some of our favorite foods the 
characteristics that make them unique. Modified tapioca starch also impacts and improves the texture, mouthfeel and shelf 
life in a variety of food applications such as snack, bakery, sauces, soups, salad dressings, dairy and beverages. Modified 
tapioca starches remain stable at many temperatures, allowing foods to be frozen and then thawed without losing 
consistency and taste. This makes modified starches ideal for frozen and instant foods.
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D1-5

Modified Food Starches for Bakery and Snack

Jung Sook Han
Samyang Group Food R&D Center Solution Center, Korea

Starches used in food give thickening, binding, gelling, expanding, texture enhancing, adhesive, and film forming 
properties. And they are more economical than other food ingredients like gums. Food starches are used as one of main 
ingredients for snack, baked goods, noodles, processed meat, frying batter, etc. Bakery-related industries are increasingly 
growing. Bakery products range widely from mass-produced products, franchise products, and window bakery products 
to home baking mixes and frozen dough. The properties required for bakery products are as diverse as the number of 
such products. Modified starches with excellent moisture holding capacity can keep breads and cakes moist for a long 
time and can extend their storage period. Using waxy corn modified starches, the product volume can be increased, the 
soft taste can be improved, and the molding can be enhanced. Using potato alpha-modified starches, which has freeze-thaw 
stability, the quality of frozen dough can be improved. The properties required for bakery fillings vary from thermal stability 
during baking, a creamy taste, moisture holding capacity, and polish, and products with these properties can be developed 
using waxy corn modified starches. Also, if tapioca modified starches are applied to bakery products, outstanding glutinous 
and tasty products can be manufactured. For a light crisp taste, waxy corn modified starches, which consist mainly of 
amylopectin, are used. Due to their unique viscosity, if they are pregelatinized, they help ease kneading and improve 
molding. They can also increase the volume. Not all snacks and cookies are crisp. To make moist cookies, sugars and 
modified starches that have strong moisture holding capacity even at high temperatures should be used.
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D2-1 

Functionality of Korean Traditional Foods and Hansik

Eun-Sun Hwang
Hankyong National University, Korea

Traditionally, Koreans have consumed high quantities of whole grain, legumes, fermented foods, vegetables and seaweeds. 
Several studies suggest that Korean traditional foods and Hansik are good sources of bioactive compounds, fiber, vitamins 
and minerals and have several health benefits. Kimchi, one of the famous Korean traditional foods was selected as one 
of the five healthiest food in the world (Health Magazine, 2006) and Hansik has been selected as a ‘model’ for food with 
balanced and nutritious diet (WHO, 2004). Korean diet is comprised of foods with moderate calories and low fat and sweet 
taste-very healthy and well-balanced. The distinct dietary traditions and preferences of Korean people may explain their 
low prevalence of overweight and obesity, and low mortality rates for certain cancers. Several functional components of 
these foods might offer significant protection against oxidative stress, cardiovascular disease and carcinogenesis. It is 
important to know several bioactive compounds in certain food materials and select proper method to minimize loss of 
functionality during storage, processing and cooking. This presentation focuses on various biological functions such as 
antioxidant, anti-inflammatory, anticancer and blood pressure lowering activities of Korean traditional foods and Hansik.

D2-2

Market Strategy for Korean Traditional Foods

Dai-Ja Jang
Korea Food Research Institute, Korea

In developed countries, many peoples are thinking about how to maintain their health without disease and live for long 
life. To avoid the disease or reduce the risk of disease they are interested in foods and exercise beyond the last starvation 
struggling century. Thus foods and related industry are grew rapidly especially in Korea. In Korea thousands different 
kinds of foods are well known in terms of raw agricultural materials, cooking and preparation methods, regional district 
and even history. Nowadays every human beings knows Western food especially fast foods are malign to human health 
and hundreds epidemic data are supporting this conclusion. Thus most of food scientists are curious at Asian foods such 
as Chinese, Indian, Thai, Japanese and Korean foods and they eager to know why oriental foods are superior to western 
foods in terms of history, traditional and health effects. In order to cope with the needs for the knowledge of Korea 
traditional foods, main stories like as traditional history, cultural background, finding and developing, health effects in 
terms of scientific evidences should be a core contents that will be potential and powerful portfolios for marketing and 
branding into globalization of Korean Foods. Development of Korean traditional foods is important as a glocalization 
strategic approach.
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Globalization of Korean Traditional Foods: Isolation of Lactic Acid Bacteria from Kimchi in Delmarva 
Region and Adoption of Its Probiotics Properties for Poultry and Food Safety in the USA

Jung-lim Lee
Delaware State University, USA

Kimchi is a Korean traditional fermented vegetable which contains huge numbers of probiotic lactic acid bacteria (LAB), 
organic acids, vitamins, and modified functional phytochemicals formed during the fermentation process. Kimchi could 
serve as a promising source for LAB that produces antimicrobial substances, such as bacteriocins, for use in US agri 
products for food protection and applications. Despite prominent wellness properties, study of kimchi made in the US 
has not been initiated for the purpose of developing probiotics and poultry safety. This project aims to isolate bacteriocin 
producing LAB from kimchi showing antimicrobial effects against Salmonella spp. and evaluate probiotic characteristics 
of the LAB isolates as well as to implant better understanding regarding Korean foods to US citizen. All ingredients for 
kimchi manufacturing were prepared in Delmarva region and total 194 LAB-like strains were screened from homemade 
red cabbage, white cabbage, cucumber kimchi, and commercial cabbage kimchi. For comparison study, 194 LAB-like strains 
were screened from broiler chicken ileum, cecum, and feces. Among those isolates, 72 strains isolated from kimchi and 
60 strains isolated from broiler chicken showed relatively strong antimicrobial effects against Salmonella spp. From these 
selected isolates, cell free culture supernatants were collected and assessed for their antimicrobial effect against Salmonella 
spp. In all, 27 kimchi isolates and 23 chicken broiler isolates were screened. To identify probiotic characteristics of screened 
isolates, Bile salt resistance, gastric juice resistance, and antibiotic susceptibility were tested. Among the 50 potential 
bacteriocin producing strains, cab18, cuc66, com54, and com73 isolates originated kimchi showed not only suitable 
probiotic characteristics but also a superior antimicrobial effect against Salmonella spp. The kimchi isolates could be 
applied to various food industries as natural food preservatives, fermentation starters, and especially contribute to reduction 
of incident in poultry-borne salmonellosis from Delmarva poultry products. The present study is on-going in order to 
identify and characterize LAB from kimchi against Campylobacter.

D2-4

Safety Aspects of Korean Traditional Foods

Han-Seung Shin
Dongguk University, Korea

In recent years, increasing public interest in well-being, preference for environment-friendly, organic agricultural products 
and attention for traditional foods have grown at the same time. Traditional foods became known the functions of several 
physiological active compounds. In spite of functionality for traditional foods, it is possible to contain chemical hazardous 
compounds such as biogenic amine, polycyclic aromatic amines (PAHs), and mycotoxin during processing and storage. 
Biogenic amines are basic nitrogenous non-volatile low-molecular weight compounds, derived through decarboxylation of 
corresponding amino acids. These compounds include serotonin, norepinephrine, and histamine. Biogenic amines have 
been reported that may cause a health risk for sensitive individuals. Symptoms including flushing, headaches, nausea, 
cardiac palpitations and increased or decreased blood pressure; in extreme cases the intoxication may have fatal outcome. 
PAHs are chemical contaminants occurred environment naturally. Also, they are produced from a result of pyrolytic 
processes, especially the incomplete combustion of organic matter during cooking and and food processing. PAHs possess 
carcinogenic characteristics, low bio-decomposable and can accumulate in the body like adipose tissue. The Commission 
Regulation (EC) No. 1881/2006 (EC, 2006) stated the maximum residue limit for benzo [a]pyrene from edible oils to be 
2 μg/kg. Mycotoxins are toxic secondary metabolites produced by fungi that contaminate a wide variety of foods and feeds. 
The consumption of mycotoxins has often resulted in serious health problems such as bleeding from the lungs, 
incoordination, changes in reproductive cycles and infertility. In case of the aflatoxin B1 maximum residue level is regulated 
by 10 ㎍/㎏ in Korea.
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Frozen Quality Improvement for Traditional Thai Fresh Fruit Products: Case Study of Mango

Waraporn Boonsupthip
Kasetsart University, Thailand

Thailand is an agricultural country. Many traditional fresh fruit products are being globally marketed. Freezing is an 
appreciable preservation approach for fresh fruit products. However, quality of frozen fresh fruit products is still not 
comparable to the unfrozen. A critical damage to frozen fresh fruits is texture through puncturing by ice crystals. The 
soft, pulpy texture of the fresh ripe fruit becomes flabby and soggy. Less-ripe fresh fruits have a stronger structure which 
could better withstand ice crystal damage; however, they have a drawback of reduced flavor development. The amounts 
of sugars and typical ripe-fruit flavors are unfavorably low. The objective of this investigation was to use partially ripe 
fruit as an alternative for ripe fruit. Such low flavors of partially ripe fruit could be enhanced by impregnation of fruit 
juice and sugars (natural flavor) into the fruit matrix. Ripe mangoes (Mangifera indica Linn. cv. Nam Dok Mai) are used 
in this demonstration. It was found that the quality of the frozen mangoes was better but still not comparable to fresh 
(unfrozen). However, the proposed method is beneficial in terms of shortening time requirement of ripening and compound- 
mango incorporation processes. The technique is simple and the condition recommended would be commercially feasible 
in food industry.
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Overview of Food Safety Modernization Act

Kyung-Mi Min
California Department of Public Health, USA

The Food Safety Modernization Act (FSMA) is the law aiming to ensure that the US food supply is safe by focusing more 
on the prevention of food contamination. It is consisted of four main topics: comprehensive preventive controls, 
inspections, compliance and response, import safety and enhanced partnerships. This law gives FDA authority to use the 
new enforcement tools. Many of FSMA’s provisions are now in effect.

D3-2

Food Safety Administration in Japan

Keiko Yamamoto
Policy Planning and Communication Division, Department of Food Safety,

Pharmaceutical and Food Safety Bureau Ministry of Health, Labour and Welfare, Japan

In Japan, we have experienced various kinds of food related incidents. The Department of Food Safety has been taking 
various measures to ensure food safety in order to protect people’s health. I would like to take this opportunity to explain 
Food Safety Administration in Japan and show some recent food-related topics. In order to ensure the safety of food and 
protect people’s health, regulations and control are made under The Food Sanitation Act. The public and private sectors 
and the consumers all have their own roles. The Central Government establishes nationwide regulations and coordinates 
key players. Local governments administer and provide services more closely related to local residents and food businesses. 
Because it is important to gain the understanding of both consumers and businesses, we also put great value on promoting 
risk communication (interactive opinion exchanges). Food and additives that do not meet the standards for ingredients 
and production methods, etc. that are based on the Food Sanitation Act cannot be imported, produced, or sold. The Minister 
of Health, Labour and Welfare sets forth the criteria and standards after taking into account health effect assessments 
concerning food conducted by the Food Safety Commission. In consideration of the globalization of food distribution the 
Department aims to improve the monitoring system of imported food quarantine stations to ensure the safety of imported 
food. It is also working to improve the hygiene measures of exporters by requesting the pertinent countries to follow Japan’s 
hygiene regulations through bilateral talks and implementing on-site investigations After the Fukushima Daiichi Nuclear 
Power Plant accident, we promptly established provisional safety limits as an emergency measure and has since been 
conducting monitoring inspections and imposing shipment restrictions. The new standard values that were enforced in 
April 2012 are set to be stricter than the provisional safety limits to ensure greater safety and security.
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Food Safety Administration Plan

Heon-woo Hong
Food Policy Coordination Division, Ministry of Food and Drug Safety, Korea

Ministry of Food and Drug Safety(MFDS) has been established as an administrative control tower for safety management 
of food and drug. President Park Geun-hye accentuated that government apply all available resources for eradicating four 
major social ills (sexual violence, school violence, home-wrecking crimes and adulterated foods). MFDS set core strategies 
to achieve. Those are to eradicate adulterated foods and to leap into high level of food safety. MFDS will establish special 
teams to eradicate adulteration and robust preventive system. It is expected that intentional food criminals would be 
punished stricter. MFDS tries to assure safety of Imported foods, to enhance food labeling and to facilitate risk communi-
cation.

D3-4

The Status and Development Direction of Korean Food Industry

Hye-Jung Kang
Chonnam National University, Korea

Rising income levels have led to increasing household food expenditures as more families dine out or consume processed 
foods. Such changes have led to a rising effort to link the food industry to the domestic agricultural sector. The food 
industry is receiving policy focus not only due to its potential for increasing the value added of agricultural products, 
but for expanding their market as well. The food industry encompasses the food processing industry, the food marketing 
industry, and the food service industry. A wider definition of its scope includes the food manufacturing industry, collection 
and brokerage of agricultural food materials, transportation and warehousing, food manufacturing equipment or container 
industry, packaging, food service industry, and the food wholesale and retail industries. The successful development of 
the food industry is highly dependent on a quality assurance and food safety management system that enables consumers 
to choose domestic agricultural products and foods. The government has initiated a wide variety of certification systems, 
such as the environmentally-friendly agricultural product certification system, as well as traceability programs, the Good 
Agricultural Practices (GAP), and the Hazard Analysis Critical Control Point (HACCP) to ensure food safety. 
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Activation Policy of CODEX Sub-Committees in Korea

Hyun Jin Kim
Ministry of Food and Drug Safety, Korea

CODEX Alimentarius Commission is the intergovernmental organization, established as Joint FAO/WHO Food Standard 
Programme in 1962 by the recommendation of FAO Commission in 1961 and WHO Commission in 1962. CODEX Standard 
is used as the only international standard to food producers and processors, governments related to food, and food trade 
between countries, and its importance is more emphasized as the FTA agreement has been extended its application scope. 
The main objectives of CODEX is to protect the consumer health and to facilitate fair practices in food trade. Accordingly, 
many countries such as US, Canada, Australia, New Zealand, India, and Malaysia are managing national Codex Committee 
for the strategic action to CODEX so that they can go through convergence of opinions from industry, academia and food 
producers and then prepare their national opinions. In case of Republic of Korea, the relevant authorities have fragmentarily 
responded to Codex. Ministry of Food and Drug Safety, Ministry of Agriculture, Food and Rural Affairs, and Ministry 
of Oceans and Fisheries respond respectively so that it was not easy to respond effectively at national level to electronic 
working groups and periodical committees and commission which are held 20 times a year. In Republic of Korea, several 
sub-committees have effectively responded to Codex based on collected various opinions from industry, academia and 
food producers for national interest. Effective responses to Codex sub-committees will be able to play an important role 
in the industrial development in Korea. Therefore, I would like to introduce the importance and objectives of Codex, 
activation of participation of industry, academia, and food producers, examples of effective response, direction of improve-
ment in the future.
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Amino Acid Analysis for Foodstuffs, Nutritional Supplements and Pharmaceuticals

Masaki Watanabe
Hitachi High-Technologies Corporation, Japan

Amino acid analysis has played an important role for research, product development and quality control in those fields, 
and the emerging growth of biopharmaceuticals, such as recombinant proteins and monoclonal antibodies, has expanded 
the application field of those techniques in recent years. In this field, amino acid analysis can be used for determine 
the proportions of amino acids in a protein. This information confirms the identity of the protein and can detect modi-
fications. Another important application is the analysis of mammalian cell culture. Determination and control of critical 
nutrient in cell culture is important to optimize protein manufacturing process. Amino acids have a weak absorption of 
ultraviolet radiation, so that selective labeling techniques have developed for those analyses. Post-column derivatization 
techniques having a significant advantage for constructing automated, reproducible methods have been widely used in 
those fields. In this presentation, representative solutions using Hitachi HPLC post-column derivatization technologies for 
analysis of amino acids and other nutrition will be introduced.

D4-2

Method Validation of 12 Types Inorganic Compounds Using ICP/MS and ICP/OES

Jinbong Hwang*, Bae Namgung
Food Analysis Center, Korea Food Research Institute, Korea

The ICP/MS and ICP/OES methods for twelve kinds of inorganic compound (Na, Ca, K, P, Mg, Fe, Zn, Cu, Mn, Se, Mo 
and I) in the SRM 1894a from NIST were validated in terms of those precision, accuracy and linearity to establish precision 
analytical method for standardization of National Food Nutrition data base. The low concentration compounds (Fe, Zn, 
Cu and Mn) and large amount compounds (Na, Ca, K, P and Mg) were analyzed using ICP/OES and the trace compounds 
(Se, Mo and I) were analyzed using ICP/MS, respectively. The microwave digestion method was concurrently used for 
ICP/MS and ICP/OES detection. All calibration curves for the low concentration, large amounts and trace compounds 
exhibited more than 0.999 within the tested ranges. The LOQ and LOD were 0.0122 and 0.3351 mg/kg for large amount 
compounds, 0.0006 - 0.0101 mg/kg for low concentration compounds and 0.0032 - 0.3524 μg/kg for trace compounds, 
respectively.
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Formation and Analysis of Carcinogenic 4(5)-Methylimidazole in Caramel Color

Takayuki Shibamoto
Department of Environmental Toxicology, University of California, Davis, USA

4(5)-Methylimidazole 4(5)-MI has come to receive the attention of regulatory agencies because of its carcinogenicity and 
its common presence in foods and beverages. In particular, some studies report relatively high levels of 4(5)-MI in comm-
ercial cola soft-drinks colored by caramel. When commercial cola soft-drinks were analyzed for 4(5)-MI in 2009, levels 
ranged from 0.3 to 0.36 μg/mL, but by 2013 levels were found to range from 1.76 to 11 ng/mL. Formation mechanisms 
of 4(5)-MI investigated using Maillard reaction systems have demonstrated that a methylglyoxal/ NH3 system produced 
significantly higher levels of 4(5)-methylimidazole (5.70 mg/mL), suggesting that methylglyoxal is an important precursor 
of 4(5)-methylimidazole. Generally, caramel color for soft-drinks is prepared by heating sugar and ammonia, with or without 
sulfite. When Maillard reaction systems consisting of D-glucose and ammonia were heated with and without sodium sulfite, 
the addition of sulfite was seen to reduce the formation of 4(5)-MI by 46%, suggesting that sulfite plays an important 
mitigating role in the formation of toxic 4(5)-MI in beverages.

D4-4

Effect of Drying Treatment on Physical Identification Characteristics of Irradiated Seasonings

Byeong-Keun Kim
Food Safety Research Institute, NongShim Co., Ltd, Korea

The effect of different drying treatments such as spray drying and vacuum drying on the sensitivity of physical detection 
methods (photostimulated luminescence (PSL), electron spin resonance (ESR), and thermoluminescence (TL)) was 
investigated for four types of irradiated seasonings. The slurry food of each seasoning was exposed to γ-ray irradiation 
at doses of 0, 5, 10 kGy before being subjected to drying process. The spray drying was applied to beef and soybean 
seasoning while garlic and broth seasoning were exposed to vacuum drying according to routine protocols adopted in 
the industry. The samples were analyzed by PSL as a rapid screening method followed by defining methods including 
ESR spectroscopy and TL analysis. The PSL photon counts drastically dropped in all irradiated samples after both drying 
processes. No ESR signal was obtained from any of the irradiated seasonings before or after the drying applications. All 
the irradiated seasoning samples produced typical TL glow curves between the specific temperature ranges of 150-250°C. 
However, the shape and intensity of TL glow curves were greatly affected particularly after the spray drying treatment. 
In conclusion, the drying treatment can significantly affect the irradiation detection characteristics in seasoning samples. 
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Advanced Techniques for Monitoring of Unauthorized Substances in Food Supplements

Kubik Martin*, Štěpán Radim, Stejskalová Eva, Cuhra Petr
Czech Agriculture and Food Inspection Authority, Czech Republic

Food supplements and food for special dietary uses have become negligible items on the Czech market recently. They 
are significant in terms of financial turnover and also in terms of consumers' interest. As these products have certain 
similarity to the pharmaceuticals, people often consider them as drugs and believe in their medical effects. Unlike drugs 
is for these product process of authorization considerably easier. These circumstances lead to the attempts to “improve” 
these products by addition of substances unauthorized for food or even unauthorized drugs. Presence of such substances 
in food supplements or food for special nutritional uses can cause serious health problems. Czech Agriculture and Food 
Inspection Authority have had signals that in some foods unauthorised substances could be present. The suspicion was 
in particular to anabolic steroids, stimulants, substance for the treatment of obesity and remedies to cure erectile 
dysfunction. Samples were collected from the market including internet shops. Various chromatographic techniques 
coupled with either conventional detectors like LC-DAD or mass spectrometric detectors like LC-MS/MS, LC-QTOF and 
GCxGC-TOF were applied for target and/or non-target analysis of collected samples. There were found e.g. substances like 
testosteron nandrolon, androstandion from anabolic steroids, methylhexanamine (DMAA) from stimulants, sibutramine 
from substances for treatment of obesity and sildenafil and similar compounds from substances curing erectile dysfunction 
during last five years. The list of monitored substances will be extended in particular using non-target methods of analysis. 
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Relationship between Soy Intake and Health Benefits

Yoshiko Ishimi
Department of Food Function and Labeling, National Institute of Health and Nutrition, Japan

Soybeans have been consumed since ancient times in Asia. Compared with Caucasians, the low incidence of heart disease, 
reproductive cancers, hip fracture, and climacteric symptoms in Asians has been considered to be associated with their 
high intake of soy foods. Recent epidemiological studies in Japanese suggested that the consumption of soybean and its 
products associated with non-communicable diseases (NCD) such as heart disease, cerebrovascular disease, and hormone 
dependent cancer. On the other hand, recent growing interest in health and diet has led to an increased focus on the 
functional components of soybean, e.g., soy protein and isoflavones. These food components were approved as the principal 
ingredients of Foods for Specified Health Uses (FOSHU) which is approved as functional foods by Japanese government, 
as targeted to individuals concerned about high cholesterol and bone health, respectively. Especially, isoflavones have been 
focused as alternative treatment for prevention of postmenopausal-related syndromes, since they are structurally similar 
to estrogen, bind to estrogen receptors, and exhibit weak estrogenic activity. In this symposium, the recent topics on soy 
and its functional components on health in Japanese will be discussed. 

D5-2

Novel Powder Process to Pull the Function of Soybean or Okara on Production Scale

Yoshiyuki Inoue1*, Yoshikatsu Honjou2

1Marketing department, Global planning & administration division, Hosokawa Micron Corporation, Japan
2Sales department, Powder processing division, Hosokawa Micron Corporation, Japan

Soybean and okara, it is by-product of Tofu or soy milk, have long history of dietary life. Soybean is remarkable food 
and feedstuff due to a rich protein content, various vitamins, various nutrients and functional materials. Okara is also 
remarkable material due to the fibrous property. The powder technologies in this field is a key role. One of the latest 
idea is to concentrate the protein rather than pristine soybean. Another is producing the value-added okara. The former 
technology is called as “Protein shift”. The customer of cultivation requires the plant(bean)-derived protein to mix with 
fishmeal to overcome some problems of present one. But the pristine soybean is not enough to grow a fish. The reason 
why is the big size and a little protein rather than fishmeal, respectively. The powder process can produce fine and protein 
rich powder. The latter technology is concerned with interesting drying technology. The production amount of soy milk 
keep rising, however, it causes a problem. The more the amount of soy milk increases, the more the amount of okara 
increases. But okara has some weak points. The main reason of these weakness is high water content. It causes the difficulty 
to transport due to the heavy weight. More seriously, it causes easy rot of okara. The solution is drying a okara, then 
various type of dryers are used for lab and production scale. Generally speaking, the dried okara is used as feedstuff, 
however, the price is not so high. If the dried okara can be used to human food, the expected price is higher than a 
general usage. Milling after drying is the simple way to achieve the target. But this method requires two machines as 
dryer and mill, respectively. It demands a large installing space and high initial & operating cost. Drymeister made by 
Hosokawa Micron Corp. is one of the flash dryer, however, it has comminution and classifying mechanism in one machine. 
Drymeister can get dried fine powder and it has a good record with this application.
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Beneficial Effect of Soy and Isoflavone Consumption on Cancer Prevention

Jeongseon Kim
Molecular Epidemiology Branch, Division of Cancer Epidemiology and Prevention, 

Research Institute, National Cancer Center, Korea

Dietary factors are regarded as exerting major influences on cancer development in various organ sites and there is 
particular interest in the potential preventive effect of isoflavones in soy products. Soy isoflavones can bind to estrogen 
receptors and therefore interfere with the action of estrogen itself, a well-established risk factor for breast, ovarian, 
endometrial, and prostate cancers. The biological processes modulated by isoflavones have been extensively studies, yet 
without leading to a clear understanding of the cellular and molecular mechanisms of action involved. This presentation 
discusses the existing gaps in our knowledge and evaluates the potential of the new nutrigenomic approaches to improve 
the study of the molecular effects of soy isoflavones on cancer prevention. Complex inter-relations existing between tissues 
and cell types as well as cross-talks between metabolic and signaling pathways have been insufficiently considered. Several 
issues need to be taken into account for the proper interpretation of the results already published for isoflavones. By 
appraising critically the abundant literature with these considerations in mind, the mechanisms of action that are the 
more likely to play a role in the prevention effects of soy isoflavones towards several cancers are reviewed with new 
perspectives in nutrigenomics approaches. 

D5-4

Soy Protein in Sports Nutrition and Weight Management

Kwangho Jung
Department of Food and Nutrition, Yongin University, Korea

Protein is an important part of the ingredients applied to the food for weight loss, of which soy protein is known to increase 
the effect to control weight because the increased viscosity can supply some feeling of satiety. Besides of it, the soy protein 
is rich in vegetable antioxidants and glutamine, and according to some exports of sports nutrition, soy protein has the 
effect of suppressing muscle breakdown if intaken during exercise. Based on the view at the relationship with soy protein 
and effects of weight loss, some studies were reported that the case of intake of high soy protein food is more effective 
to weight loss. In addition, dairy proteins such as whey and casein protein are usually applied to sports food, but some 
needs for soy protein are also increasing recently because there are some studies that the low digestive rate of soy protein 
can supply the time-gap of amino acid supplement for muscle synthesis, which can induce continuous supplement of 
amino acids and protein synthesis. From these studies, the case that using the mixture of whey and soy protein is increasing 
recently, but the indication on some problems that soy protein has, such as high viscosity, low solubility and heat stability, 
is also increased. Overcoming the problem, various new food techniques are being developed to improve the dispersible 
stability of soy protein solution and to control the viscosity of soy protein solution.
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Textured Soy Protein (Soy Meat) Processing Technology

Rolf Steinmetz
Quotation department, Business Unit of Pasta & Extrusion Products, Buhler AG, Switzerland

Vegetable or animal raw materials with a very high protein content train a fibrous structure under pressure, heat and 
shearing stresses and receive thereby a meat-similar consistency. The process parameters cause a denaturing of the proteins, 
i.e. an expansion, a breaking open, and a new accumulation of the long chain amino acids to linear and fibrous structures. 
However, the amino acids are not destroyed. The defined texture and fibrous structures of the proteins improve the bite 
and the mouth feeling, which increases the customer acceptance. The proteins can be texturized by heat and pressure 
in a fluid melt flowing through a die system, like a TSE. After denaturation these proteins realign into new structures 
resembling fibers in extruders. The denaturation temperatures may be attained by heating in the screw by a combination 
of mechanical energy dissipation and barrel heating. The mixing action of the screws prevents structural realignment until 
the melt reaches the die head area and begins to flow in streamlines through the die.
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Development, Activity, and Application of Fucoidan Isolated from Commercially Cultured 
Cladosiphon okimuranus

Masakuni Tako
Integrated Innovation Research Center, University of the Ryukyus, Japan

Cladosiphon okamuranus, one of the brown seaweeds, is commercially cultured around the Okinawa Islands, Japan 
(Production: 20,000t in 2013). We have isolated a novel fucoidan which substituted acetyl group from the seaweed. The　
fucoidan is consisted of L-fucose :D-glucuronic acid ;D-xylose :acetic acid : sulfuric acid=4.0 :1.0 :0.1 :1.0 :2.0 [1,2]. The 
fucoidan has been patented as the acetylfucoidan in 2002. The chemical structure of the fucoidan was revealed by 
methylation analysis. The fucoidan has unique rheological characteristics in aqueous solutions [3]: a little higher viscosity 
(η’) than storage modulus (G’) was observed. The storage modulus increased in the presence of salts (NaCl or CaCl2) and 
stayed high values over pH range of 2.5-11.5. Since the native fucoidan induced a little apoptosis, oversulfated polymer 
was prepared [4]. The oversulfated fucoidan showed anti-proliferative activity in U937 cells, which was a human leukemia 
cell line, in a dose-dependent manner with significant inhibition. The native fucoidan induced NO production in RAW264.7 
cells which was murine macrophage cells [5]. The polymer produced TNF-α and IL-6. The acetylfucoidan producing plants 
(5 companies) have been constructed in Japan. Specifically, 4 companies are located in Okinawa Prefecture. The fucoidan 
is now used as a supplement for health foods, foods and cosmetics in the world. Finally, I am accustomed to eat 
Cladosiphon okamuranus and Laminaria angustata var. longissima (Named Nagakonbu in Japanese) which grows in 
northern part of Japan, Hokkaidou, in daily life. Specifically, we Okinawan people take the latter for 300 years. Therefore, 
I look very young and enjoy fine life.

D6-2

Marine Byproduct Phospholipids as Booster of Medicinal Compounds

Koretaro Takahashi
Faculty of Fisheries Sciences, Hokkaido University, Japan

Recently, it has been borne out that n-3 fatty acid bound phospholipids are more effective than n-3 fatty acid bound 
triglycerides on health benefits. One of the most typical sources for docosahexaenoic acid (DHA) rich marine phospholipids 
are from squid byproducts such as skin and muscle debris. Then, that of fish roe becomes. And one of the most typical 
sources for eicosapentaenoic acid (EPA) rich marine phospholipids are that of starfish and sea cucumber which belong 
to the echinoderm species. For both EPA and DHA half and half marine phospholipids, scallop mid gut gland and krill 
are the typical ones. Phosphatidylcholine (PC) form EPA (EPA-PC) must be more effective than triglyceride form EPA in 
reducing total cholesterol, LDL cholesterol, and cholesterol ester in blood. A notable feature was that EPA-PC is obviously 
more effective than triglyceride form in increasing HDL cholesterol. EPA-PC is also effective in reducing TBARS. Phospho-
lipid form DHA is also known to suppresses the activity of lecithin cholesterol acyl transferase, prevent LDL oxidation, 
suppresses the activity of 5-lipoxigenase, prevent dermatitis, restore cognitive capability in elderly mice, prevent cerebral 
apoplexy, improves deformability of human erythrocytes, and show promotional effect on cell differentiators that induce 
cancer cell differentiation. This phenomenon was seen both in leukemia type cancer cells and also in adhesive cancer 
cells such as colon cancer cell lines. Suppressions of fibrosarcoma, colon-20 tumors, sp2 tumor by the marine phospho-
lipids were also observed both in vitro and in vivo. When chitosan-coated squid phospholipid liposomes were prepared 
and then administrated into same kind of mice, not only in suppressing tumor size itself but also in suppressing cachexia 
caused by the tumor were observed. A notable feature recently found was the boosting effect of marine phospholipid on 
UCP 1 activation caused by fucoxanthin. Even when the concentration of fucoxanthin is too small to show activation 
of UCP 1 in white adipose tissue, addition of marine phospholipid boosted the performance of fucoxanthin. Conjugated 
DHA (cDHA) is known for its beneficial effects in suppressing angiogenesis. The bioavailability and stability of cDHA, 
however, is lesser than that of DHA-PC and DHA-LPC, which can be easily obtained or derived from marine phospholipids. 
It was shown that marine phospholipids rich in DHA-PC and EPA-PC, and their enzyme-derived forms DHA-LysoPC and 
EPA-LysoPC derivatives are anti-angiogenic substances that are more effective, easier to obtain, and more stable than cDHA. 
Thus marine phospholipid is considered to be a very useful source not only for prevention of metabolic syndromes but 
also for cancer suppression, although further studies are required in human.



225

2013 80th Annual Meeting

D6-3

Functional Properties and Bioactive Compounds of Cultured Clam

Bonnie Sun Pan
Food Science Department, National Taiwan Ocean University, Taiwan

In Chinese traditional medicinal concept, clam has been considered liver-protective but there has been a lack of 
science-based evidence. The National Science Council supported a research project on cultured freshwater clam for 6 years. 
Our results using Spraque Dawley rats and Tilapia fish as animal models, showed that dietary intake of the hot- water 
extract reduced the liver-organ weight, plasma GOT (AST), and GPT (ALT), total antioxidant capacity (TAC), prolonged 
LDL oxidation lag time, lowered plasma and liver cholesterol. The hydrolysate of the clam reduced glycemia and blood 
tension. Anti-inflammatory effect was also observed in tilapia indicated by the inhibitory activity against LOXs 
(lipoxygenases) in plasma. Both water-soluble compounds and lipid-soluble compounds contributed to these functional 
properties. The peptides of 5 kD are responsible for the hypoglycemia and hypotension effects, while peptides of 100 
-200 kD contributed to the TAC and antioxidative effects on LDL. The lipid soluble compounds including phytosterols 
(campesterol, brassicasterol, stigmasterol, sitosterol and epidioxysterols are responsible for the reduction of plasma 
cholesterol effect. Chlorophyll a, b, c, d, carotenoids and fatty acids showed preliminary effects on anti-oxidative stress 
in HepG2 cell model, while epidioxysterols and phytosterol derivatives showed inhibitory effects on liver fibrosis of rats. 
Some commercial products of clam essence and clam powder tablets have been certified by the Taiwan Health Department 
with claims to reduce GOT (AST) and GPT (ALT). The annual market sales increased by 26% 

D6-4

Functional Properties and Industrial Application of Polysaccharides

Dong Ki Park1,2

1Department of Bioscience and Biotechnology, Konkuk University, Korea
2Cell Activation Research Institute (CARI), Konkuk University, Korea

In this study, we investigated the immunemodulatory activities of arabinogalactans-type polysaccharide (APS) from 
Cordyceps militaris grown on germinated soybeans on macrophage differentiation and macrophage activities in THP-1 
human monocytes. The cellular size and the number of intracellular organelles of THP-1 monocytes are increased by APS. 
Also APS-treated THP-1 cells significantly developed cellular adherence to the culture plate surface. APS noticeably 
enhanced phagocytic activity of THP-1 cells against IgG-FITC-latex beads, compared to control group. APS induced the 
level of TNF-α, IL-12 p40, and IL-8 mRNAs, as well as TLR2 and TLR4 mRNA expression in a dose-dependent manner. 
APS can be developed as a promising immunmodulating agent with macrophage-activating properties.
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Industrial Application and Manufacturing of Low Molecular Weight Algin-oligosaccharides

Gyung-Hyun Jo
Research Institute of Bioscience and Biotechnology, Bioresource INC, Korea

Alginic acid is the heterotype polysaccharides consisting of D-mannuronic acid and L-guluronic acid linked by α-1,4 or 
β-1,4 mainly compose the cell wall of brown algae. Nowadays, it is used as a food additive in food manufacturing, for 
example, an emulsifier, a stabilizer, etc. Its use shows a clear increasing trend. Additionally, alginic acid having a variety 
of biological activities, such as, the inhibitory effect of obesity, healing constipation via facilitation of peristalsis, 
anti-cholesterol effect, absorption and removal of heavy metals in the body, the inhibitory effect for toxin of harmful 
substance, etc makes possible to utilize as a functional food material. Furthermore, it can be applied as a medicine material 
thanks to its physiological activity effects which are having hemostatic wound dressings and protecting the wound etc. 
Recently, alginic acid oligosaccharides derived has been reported about its antibacterial / anti-cancer effects, immune 
enhancement, anti-cholesterol effect in biological control function for the alginate oligosaccharides increased interest and 
research. Especially, the physiological function of alginic acid oligosaccharides, the result of anti-cholesterol effect through 
rat experiment, the accumulation of triglycerides in the liver was inhibited and total cholesterol lever was effectively 
reduced. In addition, when high cholesterol, alginic acid and alginic acid oligosaccharide mixture intake, cholesterol does 
not accumulate in the body and discharge within feces. 
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Natural Antioxidants in Foods and Their Action Mechanisms

Eunok Choe
Inha University, Korea

Antioxidants delay or inhibit oxidation of food components at low concentration. Phenolic compounds and ascorbic acid 
are the most important natural antioxidants in foods, and carotenoids, protein-related compounds, Maillard reaction 
products, phospholipids, and sterols also show antioxidant activities. The food oxidation was inhibited by antioxidants 
by a combination of scavenging free radicals, chelating prooxidative metals, and quenching oxygen and photosensitizers. 
Effect of antioxidants is dependent on the concentration and polarity, food matrix, and presence of other antioxidants. 
Interaction among antioxidants includes synergism, antagonism, and simple addition effect. Synergism occurs when one 
antioxidant is regenerated by others, when one antioxidant protects another antioxidant by its sacrificial oxidation, and 
when antioxidants show different antioxidant mechanisms. Antagonism was suggested to occur by regeneration of the less 
effective antioxidant by the more effective antioxidant, oxidation of the more effective antioxidant by the radicals of less 
effective antioxidant, competition between formation of antioxidant radical adducts and regeneration of the antioxidant. 

D7-2

The Chemistry behind Antioxidant Capacity Assays

Dejian Huang1,2

1Food Science and Technology Programme, Department of Chemistry, National University of Singapore, Singapore
 2Suzhou Key Laboratories for Food Research, National University of Singapore (Suzhou) Research Institute, China

Dietary antioxidants have been intensively researched in food science and technology field because of their claimed health 
benefits in scavenging reactive oxygen species and thus mitigating the oxidative stress of human body. However, how 
to properly and conveniently evaluate antioxidants in foods has been a hotly pursued research problem for many years. 
In this talk, I will present the chemical principles of multitude of antioxidant capacity assays based on chemical reactions 
reported so far. Depending upon the reactions involved, these assays can roughly be classified into two types: assays based 
on hydrogen atom transfer (HAT) reactions and assays based on electron transfer (ET). The majority of HAT-based assays 
apply a competitive reaction scheme, in which antioxidant and substrate compete for thermally generated peroxyl radicals 
formed by thermal decomposition of azo compounds. The representative HAT-based assay is oxygen radical absorbance 
capacity assay (ORAC). ET-based assays measure the capacity of an antioxidant in the reduction of an oxidant, which 
changes color when reduced. The degree of color change is correlated with the sample’s antioxidant concentrations (or 
activity). The most commonly used ET based assay is actually total phenolic assay using Folin-Ciocalteu reagent. The 
more recent development will be highlighted for antioxidant capacity assay using microemulsion and bulk oil systems. 
These assays are carried out in their respective chemical media with forced oxidation of the substrates by added chemical 
oxidants. Thus they bear little similarity to actual biological and food systems, which are far more complex and dynamic. 
Therefore, the question was raised on the lack of apparent correlations between the antioxidant capacity measured using 
chemical assays and the performance of the antioxidants in food and biological systems. I will finally present the potential 
reasons behind these apparent differences in the context of the scopes and limitations the antioxidant capacity assays.
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Antioxidant Capacities of Rosmarinate Alkyl Esters and β-Carotene 
in Photosensitized Oil-in-water Emulsion Systems

JaeHwan Lee
Department of Food Science and Biotechnology, Sungkyunkwan University, Korea

Antioxidant capacities of compounds in oils are influenced by many factors including polarity and concentration of 
compounds and food matrixes such as bulk oil and oil-in-water emulsions. Antioxidant polar paradox is theory, which 
states that polar antioxidants are more effective in bulk lipids, whereas non-polar antioxidants are more effective in O/W 
emulsions. However, this theory is challenged due to the findings of cut-off phenomena of phenolipids in O/W emulsions 
and concentration depending antioxidant capacities in bulk oils. Trolox and ascorbic acid acted as prooxidants while their 
lipophilic counterparts, α-tocopherol and ascorbyl palmitate, respectively showed antioxidant properties in riboflavin 
sensitized O/W emulsions. In case of chlorophyll photosensitization , prooxidative properties of antioxidants were observed, 
which implies that location of sensitizers are important factor. Samples containing rosmarinate with 4 and 8 alkyl esters 
showed higher antioxidant capacities than those without rosmarinate and those with 0, 12, 18, and 20 alkyl esters, which 
indicates that phenolic free radical scavengers showed antioxidant capacities non-linearly in riboflavin photosensitized 
O/W emulsions. As the concentration of β-carotene, one of singlet oxygen quenchers, increased from 0 to 1000 μM, β
-carotene acted as a prooxidant in chlorophyll sensitization while in riboflavin photosensitized O/W emulsions, β-carotene 
inhibited lipid oxidation. Although β-carotene protected both photosensitizers in O/W emulsions, β-carotene showed 
antioxidative or prooxidative properties depending on the polarity of photosensitizers. The oxidative stability of O/W 
emulsions is greatly influenced by the polarity of antioxidants and photosensitizers.

D7-4

Novel Antioxidants in Food and Biological Systems

Fereidoon Shahidi
Department of Biochemistry, Memorial University of Newfoundland, Canada

Phenolic and polyphenolic compounds occur ubiquitously in plant foods and function in a variety of capacities related 
to their antioxidant potential and free radical scavenging ability, among a myriad of other mechanisms. These phenolics 
occur in the free, soluble ester or glycoside and insoluble-bound forms. Therefore release and inclusion of bound phenolics 
in determination of total phenolics is important. In addition, the hydrophilicity / lipophilicity balance (HLB) of phenolics 
is important when considering their effects in oxidation control. In order to alter HLB of phenolics and polyphenolics, 
their modification using esterification with different fatty acids may be practiced. In this connection, we have prepared 
esters of epigallocatechin gallate (EGCG), the dominant catechin of green tea with different fatty acids, including those 
of the omega-3 family and found that some derivatives possess unexpected results. We also prepared esters of marine 
oils with phenolic acids such as p-coumaric acid. In addition, phenolic derivatives of phytosterols were prepared. Examples 
will be provided to demonstrate the observed effects and potentials for application of such antioxidants in different assays 
as well as in food and biological systems.
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Physicochemical and Nutritional Evaluation of Grape Seed Oil and Defatted Grape Seed Meal

Junsoo Lee*, Younghwa Kim
Department of Food Science and Technology, Chungbuk National University, Korea

The grape (Vitis vinifera) is indigenous to southern Europe and Western Asia and is cultivated today in all temperature 
regions of the world. Grape is one of the world’s largest fruit crops and this production generates a substantial volume 
of solid organic by-product. Grape seeds are a major by-product of wine and grape juice production. Grape seeds have 
recently been used for the production of seed oil, which is a valuable food product and cosmetic ingredient. However, 
the oil extraction process generates another by-product: defatted grape seed meal. The oil content of grape seed ranges 
from 8-20% depending on variety and environmental growing conditions. The grape seed oil is composed of average 90% 
poly- and monounsaturated fatty acids, particularly linoleic acid followed by oleic acid. Studies have shown that grape 
seed oil possesses many pharmaceutical activities, such as protection against the oxidation of low-density lipoprotein, 
prevention of thrombosis, inhibition of cardiovascular disease, and reduction of cholesterol in serum. Grape seed extract 
is a by-product derived from the defatted grape seed meal that is extracted, dried and purified to produce a polyphenolic 
compound rich extract. Grape seed extract in particular has been reported to possess a broad spectrum of pharmacological 
and therapeutic effects such as antioxidative, anti-inflammatory, and antimicrobial activities, as well as having cardiopro-
tective, hepatoprotective, and neuroprotective effects. Therefore, grape seed oil and its defatted meal are considered as 
a source of unique natural products not only for the development of valuable functional foods against a number of diseases, 
but also for manufacturing various industrial products. 
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Functional Amino Acids and Fatty Acid for Specialty Pork Production

Sung Woo Kim
Department of Animal Science, North Carolina State University, USA

Pork is the most consumed meat in the world. Nutrition of a pig is one of major determinants of pork quality. Traditionally 
nutritional management of a pig targets lean meat production by meeting the accurate nutrient requirements. Recently, 
selected nutrients have received increased attention for their unique functions affecting physiology and growth of pigs. 
These are functional amino acids including L-Arg, L-Gln, L-Trp, L-Met, SeMet, SeCys and fatty acids including DHA, EPA 
that can be introduced to pigs by dietary supplementation. Functional roles of these amino acids and fatty acids have 
extensively been investigated related to the growth and health of pigs and finally related to pork production. Our research 
demonstrates the benefits of these functional amino acids and fatty acids on increasing muscle gain and modifying the 
composition in pigs by affecting protein synthesis, gut health, stress response, and immune functions of pigs. This 
presentation introduces the roles of functional amino acids and fatty acids for the benefits of pork production and 
application to pork quality.

D8-2

Predictive Microbiology Related to the Meat and Meat Product Safety

Shigenobu Koseki
National Food Research Institute, Japan

Predictive microbiology is a well-established and well- recognized scientific discipline with a burgeoning body of literature. 
The quantitative evaluation of microbial responses in food environments allows us to define appropriate processing 
conditions and formulations for processed foods. However, it seems that most of the outcomes of predictive microbiology 
studies conducted to date are not necessarily translated into practical uses in real food processing situations. For example, 
although extremely complex mathematical models might be worth using to gain a basic understanding of microbial 
responses, the application of such complex models would not be easy in practice. An alternative approach to microbial 
growth modeling for the practical use will be needed for appropriate evaluation. The developed model in our group, based 
on probabilistic concepts, enabled the identification of minimum processing conditions necessary to obtain a targeted log 
increase, regardless of the underlying growth kinetics. In this presentation, prediction of the Listeria monocytogenes growth 
in sliced cooked ham treated by high hydrostatic pressure will be discussed as an example of the alternative modeling 
approach. Several web-based prediction and/or retrieving system for microbial responses in food environments, such as 
the Pathogen Modeling Program and ComBase, have been developed to facilitate the practical use of the outcomes of 
predictive microbiology studies. However, the existing tools do not necessarily meet the demands of the food industry. 
Our research group has developed a novel web-based data-retrieving tool, which is named “Microbial Responses Viewer, 
MRV”. The MRV provides information concerning growth/no growth boundary conditions and the specific growth rates 
of queried microorganisms. Using the MRV, food processors can easily identify appropriate food design and processing 
conditions. The application of the MRV for meat and meat products will be demonstrated. 
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Good Processed Livestock Products with Consumers

Joonbae Hong
Korea Consumer Agency, Korea

Shifting from industrialization in the 1960's to consumer-oriented society in the 1980's, grain-oriented foods patterns were 
changed to the consumption of livestock processed products. Since a variety of livestock and processed livestock products 
were imported in Korea though WTO and FTA, consumers have wanted safe and healthy foods. Due to Pus milk debate 
in 1995, imported U.S. beef contaminated with E. coli O157 in 1997, foot-and-mouth disease in 2000, avian flu in 2003, 
China's melamine milk powder incident in 2008, and the manufacturer's ham and sausage with nitrites, synthetic flavorings 
made consumers mistrust livestock and processed livestock products until now. This study examines food rotting, spoiling 
and consumer dispute resolutions in livestock and processed products. Additionally, it presents options for consumer 
friendly processed livestock products for consumers. The main consumer related disputes and resolutions were milk and 
processed meat products. For example, some consumers experienced food poisoning symptoms such as diarrhea and 
stomachache after consumption of processed livestock products within the expiration date. Deterioration and fungal 
contamination in processed livestock products were found. Even though some foods were over the expiration date, food 
poisoning and allergic symptoms were not presents. Foreign materials such as carbide and iron powder, etc. were found 
in infant milk powder After food poisoning outbreaks from the ingestion of milk powder, consumers asked if the powder 
was contaminated by Enterobacter Sakazakii or food-borne pathogens or not. In case of meat processed products, tooth 
damage information was received after consumption of home shopping products. According to Processed livestock products 
monitoring project (Korea Consumer Agency, 2005), Wellbeing milk and milk with adding nutrition had synthetic flavoring 
ingredients and a lot of sugar quantity. In 2013, an excess of salt in cheese was also reported by KCA Comparative 
information. Recently, Korea Food and Drug administration made the national campaigns, "to reduce sodium and sugar" 
and "Do not eat high-calorie and low-nutrition foods". Livestock processed product Production Company’s voluntary 
participation is necessary. Consumers have wanted safe and healthy processed livestock products. Advanced safety 
management systems should be established in livestock facilities to ensure sanity and consumer health. Additionally, the 
management systems of alien substances in food should include rapid response to consumer complaints, allowing for quick 
recall. Finally, to enhance consumers’ rights, the food label in processed livestock products should be displayed. Livestock 
processors should supply safe processed livestock products through enhanced functionality, thus increasing the likelihood 
that consumers will receive the healthy food they expect.
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Structure of Casein Micelle and Measurement of Molecular Weight of 
Colloidal Calcium Phosphate (Nanocluster) in Bovine Milk

Jongwoo Choi
National Livestock Research Institute, Korea

Caseins (CN) are the major components of bovine milk proteins, and due to block copolymer structure of CN, they form 
aggregates known as casein micelle (CM). The other component in CM is calcium phosphate, which is called nanocluster. 
There have been three different models proposed for the structure of CM, but there is consensus on the presence of 
nanocluster inside CM. One of the roles of nanocluster in yogurt and cheese is a texture modifier. In this study, we tried 
to experimentally measure molecular weight (MW) of this nanocluster, and compared MW of nanocluster with previous 
theoretically-derived one. Bovine skim milk was digested with trypsin to remove most CN from the nanoclusters in CM. 
Digestion was carried out in membrane tube that was dialyzed against the same bulk milk as used in sample preparation 
to remove small residual peptides and to minimize perturbation of nanocluster. Size-exclusion chromatography (SEC) with 
multi-angle laser light scattering was employed to separate nanocluster fraction from the mixture. Simulated milk 
ultrafiltrate was used as a mobile phase during SEC separation to try to preserve nanocluster. SEC peaks that were higher 
in Ca and P contents were identified as the likely fractions containing the phosphopeptide-complexed nanocluster; this 
peak eluted with retention times of 100~110 min. Debye plots at these retention times indicated that the weight-average 
MW (Mw) for fractions prepared by trypsin was 17,450 g/mole. If total MW of 4 CN peptides involved in a single nanocluster 
was calculated as 10,168 g/mol, MW of nanocluster would be 7,282 g/mol for trypsinated samples. Taking into consideration 
the size/frequency distribution of nanoclusters and some loss of nanocluster during preparation/analysis, these experimental 
values were close to the theoretically-derived MW of 4,897.8~9,756.6 g/mol.

D8-5

A Study on the Functional Properties of Lactic Acid Bacteria Using Omics

Ju-Hoon Lee
Department of Food Science and Biotechnology, Kyung Hee University, Korea

Recent molecular studies into the microbial diversity of the human intestine revealed a much higher diversity than 
previously recognized. One of the most dominant intestinal microbes, bifidobacteria, has been suggested to be associated 
with good intestinal health given their most dominance in the feces of breast-fed infants. While many dairy products 
containing bifidobacteria have been consumed world-wide for health promotion purpose, recent clinical feeding studies 
suggested that they cannot remain in the human gut. To answer the question, complete genome sequencing and compa-
rative genome analysis of intestinal and commercial bifidobacteria were conducted, revealing that commercial bifido-
bacteria may lose competitive fitness when grown outside the human gut. Subsequent genome analysis and additional 
experiments showed that commercial bifidobacteria have lost important functional genes for intestinal survival, such as 
multiple oligosaccharide utilization gene clusters, arsenic resistance operon, and lantibiotic operon, probably due to their 
rapid genome adaptation capabilities. This rapid genome adaptation of bifidobacteria may be derived from hyperactivity 
of IS30 in their genomes. Therefore, to preserve those important functional genes in bifidobacterial genomes, development 
of new concepts for incubation culture and storage methods of bifidobacteria is required, probably mimicking human 
intestinal environments. To elucidate the roles of bifidobacteria and initial intestinal microbiota in new-born infants, 
composition and development of initial infantile intestinal microbiota should be understood. Therefore, three kinds of 
meconium samples from breast-fed and bottle-fed infants were collected and composition of their intestinal microbiota 
were analyzed using random cloning/sequencing and subsequent metagenomic analysis of 16S rRNA PCR products using 
newly developed 16S universal PCR primers. Interestingly, more than 70% of infantile intestinal microbiota in 1-week-old 
infantile fecal samples is B. longum and Streptococcus salivarius, unlike previous reports reporting that more than 90% 
is B. infantis. Probably, these two major bacteria detected in initial intestinal fecal samples may be derived from mothers’ 
vagina during delivery.
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Measuring Liking Is More Difficult Than You Think

Halliday J. H MacFie
Hal MacFie Training Services, UK

The need to assess how much consumers like various prototypes of a reformulated or new product is a common 
requirement in the food and beverage and personal products industry. Some workers have suggested that the high rate 
of failure of new products within a few months of launch could be due to poor methodology in the central location testing 
process. This talk illustrates some common ways in which results may be distorted from the true responses that would 
be predictive of natural choice. The presence of a high score in the first assessment position is well known and we have 
proposed the use of a warm up sample to remove this bias. However how should we select the warm up sample? Should 
everyone get the same sample? How can we minimise the effects of a strongly flavoured sample affecting the liking scores 
of a subsequent sample? The presence of certain types of questions in the ballot is show to have severe effects on the 
liking score. We interpret the responses using the Series 1 series 2 thinking models of Kahneman and indicate why we 
should measure both responses. Several authors have shown that high liking scores do not indicate high choice in the 
natural environment. We note the hypotheses regarding simple versus complexity and the boredom designs of Koster. 
Finally we return to the Series 1 versus series 2 models to indicate the futility of conducting blind trials on strongly 
branded products. Expectations analysis tells us that we must learn to live with the fact that, for many people in many 
contexts, only branded trials with unobtrusive ballots will give us a truly predictive measure.

D9-2

Sensory Product Characterisation by Consumers: It Is ‘Easy’ and Better Than You Think

Sara R Jaeger
Science Leader, Sensory & Consumer Research, Plant and Food Research, New Zealand

Characterisation of the sensory properties of foods and beverages is a defining feature of the discipline of sensory science. 
The human senses are used to quantify features pertaining to appearance, odour, flavour, taste, mouthfeel andaftertaste. 
Typically these measurements are performed by experts or trained assessors who are monitored to ensure their high sensory 
acuity and consistent performance. For decades this approach to descriptive sensory analysis has been seen as the “gold-
standard”. However, there are instances where training and maintaining a pool of experts is difficult and in more recent 
times scholars and practitioners have begun to investigate the use of consumers for sensory product characterisation. 
Typically, sensorydata are elicited at the same time as consumers evaluate the focal products for acceptability. Different 
approaches to co-elicitation of sensory data in hedonic tests are described including attribute intensity rating, just-about- 
right scaling and check-all-that-apply(CATA) questions. One concern is that co-elicitation leads to bias of the hedonic 
responses. Results are presented to show that this may occur but is unlikely to always do so. Next, attention is directed 
to CATA questions which are gaining popularity due to their ease-of-use by consumers. Current recommendation for 
implementation of CATA questions are presented. These are of relevancewhen CATA questions are used on their own to 
obtain sensory characterisation and when used in conjunction with hedonic testing. Examples illustrating the similarity 
of sensory spaces obtained using trained sensory panellists and consumers are shown and thepresentation finishes by 
asking if expert sensory panels are likely to decline in importance as the “work horse” of sensory science.
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The Cultural Influence in Sensory Science: Are We Measuring the Same Emotion?

Mina Kyungmin Kim
CJ Cheil-Jedang Foods R&D Center, Korea

Understanding the emotions, beyond consumer liking, associated with foods is critical to predicting their market success. 
People of different cultural backgrounds may have different emotion responses to the same food consumption experience. 
Most emotion research has been conducted in the Western cultural context. Applying emotion research results from 
Western countries to Eastern countries is risky because of differences in the emotion-generation processes of various 
cultures. In emotion research, different cultural backgrounds should be considered in the generation of emotions and in 
their measurement and analysis. Therefore, the objective of this study was to determine the emotional responses to two 
premium orange juices using consumer-driven emotion lexicons that were developed, confirmed, and validated by Korean 
consumers. The process of the emotion lexicon generation process specific to Korean consumers was demonstrated 
throughout the experiment. Forty-six emotion words related to orange juice were generated from in-depth interviews with 
five Korean consumers and were confirmed by consumers (n=60) using the Check-All-That-Apply (CATA) scale. Then, 
this list was reduced to 26 words by a research team, based on the frequency of selection and representativeness of its 
kind. Emotion measurements using a 5-point hedonic scale of the final 26 emotion words, along with a consumer 
acceptance test (n=65) of two premium orange juices (OJ1 and OJ2), were conducted. Descriptive analysis of the 2 OJ 
samples was also conducted using a modified-QDA to document the flavor differences. Univariate and multivariate 
statistical analyses were also conducted. Similarities and differences were observed in the emotions generated from the 
current study and those generated from Western research publications. Differences in flavor and mouth-feel attributes were 
documented between the two OJ samples by the descriptive analysis, yet the overall consumer likings of these samples 
were not significantly different (p>0.05). Emotion measurement results revealed that emotion responses for the 2 orange 
juices were significantly different (p<0.05). The study demonstrated the process of applying emotion research specifically 
to Korean consumers and determined the culture-specific emotion responses of consumers in Korea.

D9-4

Application of Sensory Evaluation to the Coffee Industry

Mi Young Han
R&D Center, Maeil Dairies Co., Ltd., Korea

Global coffee market has grown rapidly, and similar market trend has shown in Korea. Coffee has been the most loved 
products by consumers around a world. Moreover its enormous growing potential in the market has been expected. The 
characteristic aroma and taste of coffee flavor may be an explanation why coffee is loved around a world. It is determined 
by the varieties and origin of green bean, growing conditions, bean grade, past crop season, blending and roasting 
techniques, and extraction methods. In the past, instant coffee products had been placed into the mainstream of coffee 
market in Korea. However, regular coffee market has been growing since 2000. It indicates that consumer needs on new 
coffee brand have been changed rapidly. In order to meet consumer’s needs, there has been a requirement of standardized 
and systemized product evaluation procedures in the coffee industry. Above all, standardization of cupping(sensory 
evaluation of coffee) methods and systemization of sensory evaluation procedures should be preceded. Standardization 
of cupping method such as roasted coffee grinding and extraction method should be firstly established because it contribute 
to the distinctive aromatic compounds unique to each coffee product. Grinding method is affected by grinding technique 
and particle size of grinded coffee. Extraction method is determined by several factors such as mineral contents in water, 
water temperature, extraction time, and the ratio of coffee and hot water. These methods and factors seem to be easy 
and simple but highly affect the sensory properties of coffee. Sensory evaluation procedure also should be systemized. 
Recently there have been some researches on the consumer acceptance test for coffee beans. To meet the changes in market 
trends and consumer needs, coffee industry has to put more efforts into standardization and scientific validation of cupping 
methods and sensory evaluation procedures, and application of these methods to the product development.
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Nonthermal Technologies for Healthy and Sustainable Production of Foods

Gustavo Barbosa-Cánovas
Washington State University, USA

Conventional approaches to process foods have proven to offer very safe products but, in some cases, the quality of the 
final product is significantly lower to the original one and the impact on the environment might be of great concern. 
Over-processing implies safety, but at a high cost in terms of nutrients and other quality attributes. Nonthermal processing 
of foods has emerged as a viable alternative to those conventional processing techniques by offering safe products of 
excellent “total quality” at very reasonable cost, and in general, they are environmental friendly, and they could be listed 
as “green technologies” with great confidence. It is the case; these nonthermal technologies could be used in combination 
among themselves or with other preservation approaches seeking synergistic effects in order to have shorter processes 
and very good quality food products. The Life Cycle Analyses (LCA) of most nonthermal technologies indicate they are 
contributing to the sustainability of the production chain. Therefore, the positive attributes previously identified for 
nonthermal technologies coupled with these new ones are making them even more attractive for inclusion in the “Future 
Food Factory”. This presentation analyzes some of the most relevant nonthermal technologies where some of them are 
already in use by the food industry and others will be adopted in the very near future. Special attention will be given 
to the impact they are making in environmental, health and socioeconomic issues, as well as emphasizing how they help 
to circumvent new rules and regulations while facilitating more efficient marketing strategies and distribution systems.

D10-2

High Pressure Processing of Fruits and Vegetables

Xiaojun Liao*
1College of Food Science and Nutritional Engineering, China Agricultural University, China

2National Engineering Research Center for Fruit & Vegetable Processing, China
3Key Laboratory of Fruit & Vegetable Processing, Ministry of Agriculture, China

High hydrostatic pressure (HHP), as a novel non-thermal technique, is widely applied in processing of fruits and vegetables. 
It could meet consumer demand for minimal-processing products, and result in high quality foods with good color, fresh 
taste, integrated nutrients, and so on. HHP treated products should be refrigerated since HHP could not inactivate most 
of the enzymes in fruits and vegetables. Some of the residual enzyme will degrade the pigments, destroy the flavor and 
damage the texture of the products during the storage, and make the shelf-life significantly shorter than thermal processing 
products. Hence, HHP combined with blanching which was a step of pre-treatment could effectively inactivate enzyme, 
and prolong the shelf -life of the products.
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Non-thermal Sterilization of Foods Using High Power Electrical Energy

Jung-Kue Shin
Department of Korean Cuisine & Food Industry Research Institute, Jeonju University, Korea

Recently, the most obvious trend of food consumption has been the ever-increasing demand for high quality and fresh 
(or fresh-like) foods with a marked degree of user convenience. Demand for these products has generated an important 
change in the application of food preservation techniques. Typical approaches for the sterilization of pathogenic 
microorganisms involve the use of heat, pressure, liquid or gas chemical disinfectants, and ionizing and non-ionizing 
radiation. However, because of their texture nature, heat processing methods are not suitable for the decontamination of 
fresh produce. This limits lead to new processing and preservation technologies. There are several technologies for 
inactivating microorganisms without relying on heat, for example, intense pulsed light, high voltage pulsed electric field, 
oscillating magnetic fields, cold plasma (low temperature plasma), high voltage arc discharge etc. These technologies most 
basic common point is that all use high power electrical energy. During the application of technologies, energy is stored 
in a high power capacitor and released over a short period of time producing several high energy pulses per second, thus 
increasing the instantaneous energy intensity that contributes to the inactivation of microbial cells on food surface. High 
voltage pulsed electric fields processing involves passing a high-voltage electric field (10-80 kV/cm) through a liquid food 
held between to electrodes, in very fast pulses typically of 1-100 μs duration. Intense pulsed light processing (IPL), is 
an emerging non-thermal technology which uses light pulses of short duration (100-400 ms), ranging from ultraviolet to 
infrared wavelengths, for microbial inactivation. The intensity of these light pulses is approximately 20,000 times greater 
than that of sunlight projected onto the earth’s surface. Cold plasma technology is being developed for decontamination 
and modification of food surfaces. Cold plasmas can be produced by direct current (DC) or alternating current (AC) electric 
fields between two electrodes, or radiofrequency or microwave electromagnetic fields, both at low (usually between 0.1 
and 2 mbar) and atmospheric or low pressures. In the future, these technologies are applicable mainly sterilizing on the 
powdered food, sea food, infant food, seasoning, transparent packaging materials, transparent pharmaceuticals as well as 
liquid foods and surface of foods.

D10-4

Non-thermal Process for Producing High Glucose

Sung ho Lee
Applied Innovation Center, Biorefineries, DuPont Industrial Biosciences, USA

Biocatalytic systems to produce biochemicals using less expensive feedstocks like granular starches are attractive 
alternatives to petroleum based chemical synthesis. This is due, in part, to advances in our understanding and application 
of genetic and metabolic engineering of host organisms and granular starch hydrolyzing enzymes (GSHE). We have explored 
the GSHE process for conversion of insoluble granular starch feedstocks to soluble form and concomitantly glucose by 
the action of enzymes having GSHE activity. In this process, glucose conversion to products parallels its formation by 
enzymatic catalysis. This reduces enzyme inhibition and speeds the conversion of granular starch to products. Furthermore, 
this technology will permit the sweetener industry to enjoy process benefits such as energy savings, increased glucose 
yield with less undesirable products. Through improved enzymes and process engineering, the GSHE system may become 
a commercially acceptable and economically viable process. 
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Microwave Heating Systems to Develop New Dried Food Products: 
Matching the Process Variables to Dielectric Constants of Products

Jung H. Han
PepsiCo Corporate R&D, PepsiCo Inc., USA

For successful new product development, it is required to develop and utilize new ingredients and also new processes. 
Microwave heating systems are used for the various purposes including: (1) cooking/blanching of foods; (2) pasteurization 
of beverages; (3) defrosting of frozen foods; (4) sterilization of packaged foods; (5) drying/dehydration; and (6) supplemental 
heating for other cooking systems. Among these applications, drying/dehydration of agricultural products and foods is one 
of the most technical challenging processes due to the changes of moisture contents (MC) of products during the process 
and consequently the changes in other microwave-related properties. The critical variables of the products during 
microwave drying/dehydration are MC control and temperature (T) control, while the critical process variables related to 
these product variables are microwave power, process time, and circulated air volume of cavity. The important 
inter-connecting variable that positions between these product variables and process variables is the dielectric constant 
(ε’) of the product. The ε’ of the product is changing during drying process. All the variables of products or processes 
should be optimized to match the ε’ of the product at any certain processing points. As an example of microwave heating 
process, potato dehydration process was highlighted and investigated to identify the optimal process variables at any time 
of processing points to match the varying the ε’ of potato during the drying process. The ε’ of potato were determined 
using a network analyzer at 2.45GHz at various MC and T. The ε’ of both sliced and ground potatoes decreased from 
60 to 5 when the potato MC decreased from 80% to 15%. With only ground sample, the ε’ decreased from 50-60 to 20-30 
when potato T increased from 45°C to 65°C, while the ε’ of sliced potato was not significantly affected by T. Since the 
ε’ indicates the microwave conversion efficiency to the product T, it is very important to design the drying/dehydration 
processes for potato slice should have high power at the early stage of process (i.e., MC>50%) with hot air heating to 
maintain higher T of products initially to utilize the higher ε’. However, for the ground potato, the lower T of initial stage 
with the MC above 50% of ground potato is recommended with higher power of microwave to achieve the higher 
microwave-to-heat conversion efficiency, which indicates atmospheric air circulation would increase dehydration rate. For 
both sliced and ground potato, it is recommended to use lower power of microwave at the drying stage below 50% MC 
of potato and to use alternative heating sources together. Especially when MC below 15%, the ε’ is very low (ε’<5) and, 
therefore, it is strongly recommended to use extra heating mode other than microwave because the microwave to heat 
conversion is very low. From all of the above research results, it is suggested that the full microwave dehydration line 
should be modulated multiply to have different setting of microwave power and circulated air T to match the ε’ of products 
in each modular cavities.
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Brain Foods: The Action of Foods on Cognition, Emotions, and Prevention of Mental Illness

Fernando Gomez-Pinilla
Depts. Neurosurgery, and Integrative Biology and Physiology, University of California Los Angeles, USA

The balance between neurological health and disease is often unpredictable and dependent on poorly understood 
vulnerability factors. I will discuss how a deficiency in omega-3 fatty acids reduces brain plasticity and predisposes the 
brain for neurological and psychiatric disorders. The fact that the omega-3 fatty acid DHA is structured in neuronal plasma 
membranes and crucial for neuronal signaling, its deficiency can have dramatic consequences for brain function. Ours 
studies show that exposure to a DHA diet during gestation and throughout maturation of the brain are crucial for building 
neural resilience during adulthood. The lack of dietary DHA during brain maturation worsened the effects of transitioning 
to unhealthy diets (western diet) and experimental TBI on anxiety-like behavior. Behavioral weaknesses are accompanied 
by decrements in synaptic plasticity. The lack of DHA during early life appears to prime the action of the immune system 
to react to challenges later in life. I will also discuss how dietary DHA can counteract cognitive impairment when supplied 
after brain trauma in rodents (Wu et al., 2007; Wu et al., 2011). Damage to the plasma membrane is a prevalent condition 
after brain injury as a well as in neurodegenerative diseases. Providing support to the plasma membrane seems to be a 
pivotal strategy by which n-3 confers protection against neurological disorders. The action of DHA promoting plasma 
membrane homeostasis has the capacity to influence a range of molecular events involved with energy management, 
synaptic plasticity, and neuronal signaling which are compromised in the etiology of many neurological and psychiatric 
disorders. (Supported by NIH awards R01 NS056413, and NS50465).

D11-2

Neuroprotective and Cognition Enhancing Potential of Natural Antioxidants

Jong-Sang Kim
School of Food Science and Biotechnology, Kyungpook national University, Korea

With increasing aged population, the prevalence of cognition-related disorders such as Alzheimer's disease, dementia, stroke 
keeps rising. Consequently, there has been a growing interest in the pharmacological measures to prevent and treat 
cognitive impairment associated with aging. These include antioxidants, monoamine oxidase inhibitors, anti-inflammatory 
agents, cholinergic agents, estrogens, or neurotrophic factors. Phytochemicals have long been recognized to possess many 
beneficial effects, including antioxidant, antiallergic, antiinflammatory, antiviral, antiproliferative, and anticarcinogenic 
activities. In particular, some antioxidants protect neural cells from oxidative stress by inducing cellular antioxidant 
enzymes such as NAD(P)H: quinone oxidoreductase, gamma-glutamyl cysteine ligase, glutathione reductase, heme oxygenase-1 
and so on. Accordingly, naturally occurring antioxidants may have potential to prevent and/or alleviate mental disorders 
caused by oxidative stress including Alzheimer's disease. Our studies showed that dehydroglyasperin C, isoalantolactone 
which are isolated from licorice and Inula helenium, respectively, suppressed not only oxidative stress-induced neuronal 
damage probably through induction of Nrf2-mediated antioxidant enzymes in cultured cell models but also inhibited 
cognition decline caused by scopolamine treatment. In conclusion, natural antioxidants have a great potential to maintain 
and improve cognitive function as well as exert neuroprotective effect under oxidative stress while their mechanism of 
action still needs to be refined.
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Anti-amnesic Effects of Black Soybean (Glycine max Merr.) Seed Coat on 
Cholinergic and Neurotoxic Model

Ho Jin Heo
Division of Applied Life Science, Institute of Agriculture and Life Science, Gyeongsang National University, Korea

This study investigated ameliorating effects of anthocyanins and non-anthocyanins from black soybean seed coat against 
cellular acetylcholinesterase (AChE) activity, neuronal cell cytotoxicity, and trimethyltin (TMT)-induced memory impairment. 
The rates of hydrolysis by AChE were monitored spectrophotomaticallyusing a 96-well microtiter plate format. Non-antho-
cyanins from black soybean seed coat showed the highest inhibitory effect against AChE in a dose-dependent and 
non-competitive manner. Intracellular reactive oxygen species (ROS) accumulation resulting from H2O2 treatment was 
significantly reduced compared to cells treated with H2O2 only. Non-anthocyanins also presented neuroprotective effects 
on H2O2 treated neurotoxicity by MTT and lactate dehydtrogenase (LDH) assay. Finally, non-anthocyanins from black 
soybean coat in pre-administration group attenuated TMT-induced memory injury in both in vivo tests. From above result, 
we concluded that non-anthocyanins (including procatechuic acid, catechin and syringic acid) from black soybean seed 
coat had an efficacious AChE inhibitory activity, and protective effects against H2O2-induced neurotoxicity and TMT- 
induced cognitive deficits.

D11-4

Bioactivity and Functional Properties of Ginsenosides in Metabolic Disorders

Young-Cheul Kim
Department of Nutrition, University of Massachusetts, Amherst, USA

The increasing prevalence of obesity is a major health concern in the U.S. and is growing at an alarming rate around 
the globe. One characteristic of obesity regardless of genetic or diet origin is its strong association with changes in the 
metabolic functions of adipose tissue, leading to insulin resistance, type 2 diabetes, chronic inflammation, and cardiovas-
cular disease. Although the molecular mechanisms linking obesity and its associated co-morbidities remain to be defined, 
human and animal studies demonstrated that central adiposity and adipocyte-secreted adipokines are likely to be the 
critical components. Recent studies have shown that ginseng root extract and ginsenosides favorably affect glucose and 
lipid metabolism associated with diabetes. However, the underlying mechanisms by which a specific ginsenoside exerts 
anti-diabetic effects are not clearly understood. We examined the modes of action of key ginsenosides, on adipocyte 
differentiation, gene expression, and insulin signaling using 3T3-L1 cells, a preadipocyte cell line that undergoes differen-
tiation into mature adipocytes. Treatment of ginsenosides at 1-50μM concentrations markedly enhanced differentiation of 
3T3-L1 preadipocytes in a dose-dependent manner. The ginsenosides also increased expression of PPARγ, a key transcrip-
tion factor of adipocyte differentiation and also an important clinical target for the anti-diabetic drugs. This correlated 
with increased expression of aP2 mRNA, a PPARγ-targeted gene. Moreover, ginsenosides treatment up-regulated the 
expression of genes for GLUT4, and IRS-1 mRNA, key molecules for insulin signaling and action. Moreover, ginsenosides 
concomitantly increased mRNA levels of PI3K and Akt, two primary downstream molecules for IRS-1 regulation and also 
known to be defective in insulin resistant states. In addition, ginsenosides caused a significant increase in mRNA level 
of adiponectin, an important insulin-sensitizing adipokine that is downregulated in diabetic conditions. Our results indicate 
that ginsenosides are responsible for the anti-diabetic effect of ginseng extract by upregulating the expression of PPAR and 
its downstream target genes and signaling molecules, leading to increased insulin sensitivity.
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Regulation of Food Additives in the EU

Jiri Sochor
European Commission, Directorate-General for Health and Consumer Protection, Unit E3 - Chemicals, contaminants and 

pesticides, European Union, Belgium

The use of food additives is fully harmonised in the European Union (EU). It is an essential aspect of the EU's internal 
market and contributes significantly to the health and well-being of citizens and to the free movement of safe and whole-
some food. The regulatory framework is given by Regulation (EC) 1333/2008 on food additives. It lays down, inter alia, 
definitions, a scope of the regulation, labelling requirements as well as the general conditions for inclusion and use of 
food additives in Union lists and the specific conditions for the use of colours and sweeteners. The Union lists consist 
of Annex II to Regulation (EC) 1333/2008 - i.e. a list of food additives, based on a food category system, approved for 
use in foods and conditions of use and Annex III - i.e. a list of food additives approved for use in food additives, food 
enzymes and food flavourings, and their conditions of use. In order to ensure the effectiveness, the time limits and the 
transparency a common Union assessment and authorisation procedure to update the Union lists has been established 
(Regulation (EC) No 1331/2008). The authorisation to place substances on the market must be preceded by an independent 
scientific assessment which is carried out by the European Food Safety Authority. On the basis of a scientific opinion 
risk management measures/authorisation are proposed by the European Commission and endorsed by the EU Member 
States. All authorised food additives must comply with the approved specifications which should include information 
to adequately identify the food additive, including origin, and to describe the acceptable criteria of purity (Regulation (EU) 
No 231/2012). In addition, food additives which were permitted before 20 January 2009 are subject to a new risk assessment 
within a re-evaluation programme (Regulation (EU) No 257/2010). More information is available at http://ec.europa.eu/food/ 
food/fAEF/index_en.htm

D12-2

An Update on Regulation of Food Additive in Japan

Hiroshi Akiyama
Division of Food Additives, National Institute of Health Sciences, Japan

The Ministry of Health, Labour and Welfare (MHLW) introduced a positive list system for food additives when they 
implemented the Food Sanitation Law. Currently, all food additives are classified into four groups: designated food 
additives; existing food additives; natural flavoring; and food/food ingredients used as additives. In the process of 
designating food additives, the safety and effectiveness of the food additives are scientifically confirmed and MHLW must 
seek advice from the Food Safety Commission (FSC) concerning their potential health effects. The FSC conducts a scientific 
health risk assessment and establishes an acceptable daily intake for each additive. All designated additives and some 
existing food additives are currently regulated by certain specifications and/or standards, including those concerning the 
chemical and physical characteristics of the additive, as well as its manufacturing, storage, and use. These specifications 
and standards, along with specifications for labeling and storage, are published in an official compilation entitled, “Japan’s 
Specifications and Standards for Food Additives”. To ensure that the daily intake of food additives is below the standard 
of use, we estimate the daily intake of food additives using the market basket method every year.
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New Approach to Recasting of Korea Food Additives Code

Dong-Sul Kim
Food Additives Standards Division, Ministry of Food and Drug Safety, Korea

The need for harmonization of food safety regulation grows for reaching international agreement for preventing technical 
barriers to trade. In Korea, standards and specifications of food additives are getting harmonized with global standards, 
but still the classification of food additives is not changed. Under the Food Sanitation Act in Korea, food additives are 
classified into two categories both “Synthetic” and “Natural” substances by manufacturing process, and specifically, 
“synthetic food additives” means substances obtained by causing a chemical reaction other than a degradation reaction 
to elements or compounds through chemical means. Currently, 599 of food additives, including 403 of synthetic and 196 
of natural substances are authorized and managed by Ministry of Food and Drug Safety (MFDS). Recently, MFDS is trying 
to recast the Food Additives Code for global harmonization regarding classification of food additives. Recasting might be 
like codification in that it brings together in a single category as a food additive, which will be subdivided by technical 
purpose regardless of synthetic or natural substances. There are some reasons for recasting. The most important reason 
concerns consumer’s negative recognition regarding synthetic food additives. For this reason, food companies in Korea 
are magnifying “no added synthetic food additive” through the advertisement and the labeling of the products. Additionally, 
MFDS is to make a constant effort to assure both public safety and industrial development through the harmonization 
with international standards.
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Art and Science of Fermentation in Nordic Food Lab

Benedict Reade
Nordic Food Lab, Denmark

Fermentation is a phenomenon that predates human existence. Humans have harnessed the important power of microbes 
to transform foods. Through millennia of experimenting humans have developed methods for using this invisible, but 
expansive world of microorganisms. When talking of food, microorganisms have been used in a plethora of different ways 
and a comprehensive study of this would take many lifetimes. Microbial ecology differs drastically between locations and 
so fermented foods made in one place, if made with indigenous and autochtanous fermentation microorganisms are likely 
to taste very different to those foods made in another location: relatively short distances can have a huge effect. It is 
for this reason that microbial biogeography offers those involved with food production a possibility to create foods which 
genuinely speak of the territory. Microbial cultures in food processing offer the gift of genuine expression of their 
geographical origin or ‘terroir’ alongside human intervention and processing technique or ‘millieu’ better than anything 
else. This paper will introduce fermentation as a principle and will try to classify food fermentation and drinks into some 
of their major categories. There are myriad different ways to classify this huge base of human knowledge and microbial 
activity (e.g. by ingredients, by geography or by human culture). We will try and give the most general overview using 
the fermenting microorganismss themselves as our defining factor. The ecology of fermented foods is a hugely complex 
and enormous subject, Often those working directly with microbes at an artisan level understand little of the biochemistry, 
and those who study it at a biochemical level have little applied knowledge. This paper will seek to reconcile these 
differences, by showing how Nordic Food Lab is working with innovative methods to combine craft and science for 
delicious results.

D13-2

Japanese Food Preferences and Food Culture: Onomatopoeia Usage in 
Cooking Methods and Food Industry Trends

Nami Fukutome
Food Coordinator / Menu Planner, Researcher at the Graduate School of Humanities and Sciences, 

Ochanomizu University, Japan

The Japanese language contains many expressions of onomatopoeia, that is, words which depict a sound or mimic an 
action. Japanese often use onomatopoeia in oral and written expressions in everyday life. With a focus on the utilization 
of onomatopoeia in food choice, food preparation and eating, I would like to present examples that show food preferences 
and food culture in Japan as compared to other countries. I will present mainly on my studies of terms and expressions 
in cooking methods. How do you distinguish the meaning of ‘rolling boil/rapid boil’ and ‘slow simmer/slow boil? In 
Japanese cuisine, it is very important to control delicate differences in the flame level during cooking. For example, green 
vegetables should be briefly pre-cooked in boiling water to maintain the beautiful green color; and to achieve well-flavored 
dashi or cook rice properly, the flame needs to be carefully controlled at every step of the process. In my study, I focused 
on liquid heating conditions and how the use of onomatopoeia and other expressions may be useful in simplifying 
understanding of different liquid heating levels, thus enabling better timing in cooking and better results. My examination 
of other expressions in cooking methods, such as mix/squeeze/shape/cut, has revealed the subtle but important differences 
in food preparation as they relate to Japanese food preferences. I will also touch on onomatopoeia to describe different 
textures and show examples from food packaging, especially packaged confectionaries and drinks. ‘New texture’ is one 
keyword that adds value in new product development. Onomatopoeia on the package often enables the consumer to 
imagine the unknown texture before purchasing and eating the product. Finally, ‘manga’ -a key aspect of Japanese 
pop-culture with expanding influence worldwide- contains large amounts of onomatopoeia. I will introduce a new product 
by a Japanese artist called ‘manga-zara’ (literally ‘manga plate’). It is an innovative new concept in Japanese food 
presentation drawn from the typically enjoyable experience of meals and tableware.
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Globalization of Local Taste: Korean Food in Madrid Fusion

Hong Wu Kim
Korean Food Foundation, Korea

With the new dining trend, Korean food has been praised as one of the healthiest food and most balanced food according 
to World Health Organization, Health Magazine and Financial Times. In 2012, Korea has been invited to the Madrid Fusion 
as a Guest of Honor of this world-famous gourmet festival. Commensurate to the reputation of Madrid Fusion, most media 
reports highly praised Korean food, describing it as a “healthy food made with fresh ingredients and cooked in a wholesome 
way.” Many media noted the strong point of Korean food as being that nearly 80 percent of its menus are cooked with 
vegetables, making it rich in fiber and low in calories-great for controlling weight and cholesterol levels. And many articles 
reported how the natural process of fermentation is directly linked with the wholesomeness of Korean food. With these 
attentions of media and the popularities of Korean food during this festival, it was not hard to see Korean food likely 
being a global food soon. The purpose of this presentation is to share the idea of the globalization of local taste. 

D13-4

Tea is More than Just Drinking: Korean Tea Therapy

Sangjae Lee
Division of Longevity and Biofunctional Medicine, School of Medicine, Pusan National University, Korea

People say that the glorious tea culture of Goryeo dynasty declined during Joseon dynasty era. There are some reasons 
why tea culture declined such as the policy of respect Confucianism and suppression Buddhism, avoidance of farming 
tea for excessive tea tax, the excellent water from land of beautiful scenery, and drinking Sung-Nyung(water boiled with 
burned rice), after meal. On the other hand, we insist that unique Korean tea culture have been developed throughout 
Chosun dynasty while general tea culture declined. For example, Ginseng tea, Ssanghwa tea, Quince tea, Omija tea, Ginger 
tea... For hundreds of years, the traditional Korean tea has become competitive in the world because there is a common 
perception that each tea is good for each part of body. This perception makes the tea diverse and rich on Korean own 
way. On the basis of this thought, we should carry out mission to make Koran tea brand famous in the world like Chinese 
Tea or Japanese Tea.
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Yeast Selection for Quality Optimization of Distilled Spirits

Chul Cheong
Seoul Venture University, Korea

The aim of this study was to select yeast strain for quality optimization of distilled spirits. The optimal yeast strain was 
selected through the fermentation and distillation test using different yeast strains. The alcohol content of siha aktivhefe 
6 brennereihefe had significantly higher alcohol content and yield compared to other samples tested. In addition, the aroma 
compounds such as ester and higher alcohol from sample femented and distilled using siha aktivhefe 6 brennereihefe 
were significantly much higher than other samples. Furthemore, siha aktivhefe 6 brennereihefe indicated the highest overall 
sensory preference and selected as optimal yeast strains for quality improvement of distilled spirits. 

D14-2

Verification of Characteristics of Distilled Liquor Using Stainless Steel Distiller and 
Development of New Products

Dae-Hyoung Lee*, Yong-Seon Lee, Chang-Hui Cho, In-Tae Park, Heui-Dong Kim, 
Jae-Ho Kim, Byung-Hak Ahn

Gyeong gi-do Agricultural Research Extension Services, Korea Brewing Research Center, 
Korea Food Research Institute, Korea

In this study, the distillation characteristic and aging of distilled liquor under normal pressure and decreased pressure 
conditions, distilling crude amylolytic enzyme (Improve Nuruk) & Ipguk (Koji), Nuruk, and Suldeot (rice-wine mash) made 
from Ipguk (Koji) with stainless steel distiller. Distilled liquor brewed with conventional method was distilled under 
pressure conditions of 50cmHg, 60cmHg and normal pressure 90°C, 80°C, and was subsequently aged in a pot and a 
stainless steel barrel for six months to examine the changes during the aging process. The analysis of the distilled liquor 
made from crude amylolytic enzyme and Ipguk (Koji) under different aging period conditions showed that there was no 
difference in volatile acidity between decreased pressure and normal pressure conditions in Distillation Day 0 (0.04-0.06%), 
and the overall pH under the decreased pressure condition was higher than that under the normal pressure condition. 
During the subsequent aging process, the pH in both the pot and the stainless steel container increased. In all analyses, 
the distillation under normal pressure showed higher n-propanol, iso-butanol and iso-amylalcohol values than the 
distillation under decreased pressure in Day 0. The ratio of iso-amyl alcohol/iso-butanol was similar between decreased 
pressure and normal pressure (0.78-0.89) and the ratio increased as the aging period increased. The analysis of distilled 
liquor made from traditional Nuruk based on the aging period showed a similar pH result between decreased pressure 
and normal pressure conditions. There was no increase tendency depending on the aging period. The analysis showed 
that the distillation under normal pressure produced higher n-propanol, iso-butanol and iso-amylalcohol values than the 
distillation under decreased pressure. The ratio of iso-amylalcohol/iso-butanol was similar between the decreased pressure 
condition and the normal pressure condition (8.05-10.4), but the ratio was higher than the that of the distilled liquor 
made from crude amylolytic enzyme and Ipguk, which was 3.22-3.68. In the analysis of the distilled liquor made from 
Ipguk based on the aging period, there was no difference in volatile acidity between the decreased pressure condition 
and the normal pressure condition (0.04-0.06%), and there was no observed changes in volatile acidity depending on the 
container types and aging periods up until Day 20.
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Taxonomic Re-evaluation of Black-koji Molds Including Aspergillus for Makgeolli

Seung-Beom Hong
Korean Agricultural Culture Collection, Agricultural Microbiology Division, 

National Academy of Agricultural Science, Korea

Black-koji molds including its albino mutant, the white koji mold, have been widely used for awamori, shochu, makgeolli 
and other food fermentations. Since T. Inui reported A. luchuensis from black koji in Okinawa in 1901, many fungal species 
of black-koji molds were reported. However, some species concepts of them are overlapped and their species differentiation 
is equivocal. Recently taxonomic position of A. luchuensis, A. awamori, A. kawachii and A. acidus was examined. Extype 
of A. luchuensis, A. kawachii and A. acidus showed the same banding patterns in RAPD, and the three species had the 
same rDNA-ITS, β-tubulin and calmodulin sequences and these differed from those of A. niger and A. tubingensis. It is 
concluded that A. luchuensis, A. kawachii and A. acidus are the same species, and A. luchuensis was selected as correct 
name based on priority. A re-description of A. luchuensis was provided because the incomplete data in the original 
literature. According to recent molecular characterization of black koji mold species, they were arranged with three species, 
A. luchuensis, A. niger and A. tubingensis. A. awamori, A. kawachii, A. inuii, A. nakazawai, A. coreanus are synonyms 
of A. luchuensis, A. batatae, A. aureus (or A. foetidus), A. miyakoensis, A. usamii (including A. usami mut. shirousami) 
are synonyms of A. niger and A. saitoi and A. saitoi var. kagoshimaensis are synonyms of A. tubingensis. History and modern 
taxonomy of black-koji molds will be discussed in the lecture.

D14-4

Various Factors for Flavour Compounds of Distilled Spirits

Tae Wan Kim
Korea Food Research Institute, Korean Alcoholic Beverage Research Center, Korea

There are too many flavour compounds to know the effect of sensory in distilled spirits. Well known distilled spirits such 
as Whisky, Brandy, Baiju, Vodka and Soju have their own characteristics in terms of flavour compounds. Where those 
differences come from? How could those specific characters be made? The answer is not so simple. Even the analytic 
technology of chemicals has been developed so far, the correlation of the flavour compounds and sensory is not defined 
clearly. Whereas we will be able to know the various control factors for flavour compounds of distilled spirits through 
the historical experiences and brewing - distilling science. As the process goes on, from the Raw material to the final 
treatment, the changes of flavour compounds were versatile, which make the distilled spirits have their own specific 
characteristics. In this presentation we can understand the flavour groups and their formation or deletion through whole 
process for brewing and distilling. 
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Bioconversion Potentials of LAB for Food and Health

Min-Tze Liong
School of Industrial Technology, Universiti Sains Malaysia, Malaysia

Lactic acid bacteria (LAB) have a long history of safe use and been documented for their various health benefits. Probiotics 
are microorganisms that exert health benefits on the hosts upon adequate administration and have been the subject of 
increasing interest in humans as well as in animals. Many strains of LAB have been identify to posses probiotic properties 
and is currently the largest group of probiotic microorganisms. Although the consumption of probiotics has been popular 
for hundreds of years, the practice has only gained scientific acceptance recently. They have been much emphasized on 
their roles to regulate gut well-being, including the alleviation of lactose intolerance, improvement of diarrhoea and 
inhibition towards pathogenic bacteria in the gut. However, for the past two decades, unconventional new roles have been 
investigated, and this includes the modulation of blood lipid cholesterol levels, topical applications for dermal diseases, 
alleviation of post-menopausal symptoms and stress management. These benefits are mainly attributed to the ability of 
LAB to convert growth substrates into bioactive metabolites. Recent molecular advancement has provided strong indications 
to support and justify the bioconversion hypotheses, while both in-vitro experimental evidences and in-vivo clinical data 
have supported some of the postulated health claims. My talk will highlight some of these hypotheses and evidences.

D15-2

Fermentation of Red Ginseng Extract Using Lactic Acid Bacteria for Fortified Health Functional Food

Wan-Taek Im*, Juan Du, Sun-Chang Kim
KAIST Institute for Biocentury, Korea Advanced Institute of Science and Technology, Korea

Red ginseng is a very popular health functional food containing over 30 kinds of ginsenosides such as Rb1, Rc, Rd, Rg3, 
Re, Rg1, Rg2, Rh1 etc. Total red ginseng processed products had 46% market share of the total health functional foods 
market in Korea, which was estimated to be worth 566 million US dollars in 2012 (KFDA). Several researchers have stated 
their intention to biotransform major ginsenosides using microorganisms and recombinant enzymes in order to produce 
deglycosylated ginsenosides with one or two sugar moieties [i.e. Rg3, Rh2, F2, C-K, Rh1, F1] which are known as minor 
ginsenosides owing to its smaller quantity in ginseng and would be preferred for better absorption ability and enhanced 
pharmaceutical activities. Thus, this study focuses on the fermentation of red ginseng extract to produce customized red 
ginseng processed products containing fortified minor ginsenosides. After screening out four lactobacillus strains capable 
of converting major ginsenosides into minor ginsenosides, fermentation conditions were optimized to produce minor 
ginsenosides Rg3(S), Rh2(S), F2 and C-K, respectively with relatively high amount percentage. Furthermore, the ginsenoside 
converting enzymes of each strains were surveyed from genome sequences information and characterized. As a result, 
production of defined deglycosylated ginsenosides [F2, Rh2, and C-K] which were rare amount in red ginseng from reg 
ginseng extract were successfully developed by fermentation technology using single or combinative usage of lactobacillus 
strains in series. This technology would create a new market share for health supplements or pharmaceutical drugs because 
deglycosylated minor ginsenosides [Rg3(S), Rh2(S), F2 and C-K] possessed the high activity toward anti-cancer, 
anti-diabetes, immune-modulation.
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Bioactivation of Dietary Phytochemicals by Intestinal Microbiota and Bifidobacteria

Maddalena Rossi
Department of Life Sciences, University of Modena and Reggio Emilia, Italy

Edible plants are dietary sources of hundreds of non-nutritional phytochemicals, secondary metabolites that occur in small 
quantities in plant tissues. Polyphenols are a major group of bioactive phytochemicals, exhibiting a number of healthy 
effects, mostly due to their ability to inactivate reactive oxygen species. Besides them, isoflavonesand lignans mimic the 
action of estrogens on target organs, being defined phytoestrogens, and exert many health benefits against hormone 
dependent diseases. The level of phytochemicals within the body is largely determined by diverse phenomena, such as 
the digestive transformations of native compounds, the absorption in the intestine, the hepatic activity, the biliary or 
urinary elimination, and the microbial biotransformation occurring within the hindgut. The phytochemicals which are 
not absorbed in the small intestine reach the colon, where they may undergo extensive biotransformation by the resident 
microbiota. In fact, the microbial enzymes of colonic bacteria can transform a wide spectrum of molecules into harmful 
compounds or into molecules which exert healthy benefits. Microbial transformation of phytochemicals includes the 
hydrolysis of glyco-conjugates into the respective aglycones, thus improving the absorption and bioavailability of many 
beneficial polyphenols. The aglycone itself may undergo further microbial transformations that may lead to the degradation 
of the compound or to the conversion into molecules with improved biological activity and healthy effects. An important 
target for the development of novel probiotics is the selection of strains that combine the intrinsic beneficial properties 
with specific healthy activities, such as the activation of phytochemicals. In this perspective, the identification of 
Bifidobacterium strains capable of activating phytochemicals is quite attracting. Among probiotic bacteria, bifidobacteria 
exert an important role in hydrolysing the glyco-conjugates of isoflavones and lignans, although their involvement in the 
reduction of daidzein toward S-equol and in reactions required for the transformation of the aglycone secoisolariciresinol 
into the powerful compounds enterolactone and enterodiol can be excluded. Few studies explored in vivo the efficacy 
of bifidobacteria on the formation of active metabolites of isoflavones and lignans, their rationale always lieing on the 
β-glucosidase activity ascribed to probiotic strains. A positive correlation between probiotic consumption and urinary 
and/or plasma isoflavone metabolites levels was not established. Attention should be pointed out on the evidence that 
the probiotic strains used in the in vivo trials have not been validated for the major genetic and enzymatic features that 
can affect phytochemical metabolism. The utilization of probiotic strains, selected for the hydrolysis and activation of 
specific phytochemicals, needs substantial efforts to be validated.
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Effectiveness of the Novel Herbal Medicine and Its Bioconversion Product on 
the Treatment of Atopic Dermatitis

Jin Yeul Ma
KM-based Herbal Drug Development Group, Korea Institute of Oriental Medicine, Korea

Atopic dermatitis (AD) is a chronic inflammatory skin disease associated with cutaneous hyperreactivity to environmental triggers that 
are innocuous to normal nonatopic individuals. We developed the novel herbal medicine, KIOM-MA, and its Lactobacillus 
acidophilus-fermented product, KIOM-MA128, for the treatment of atopic dermatitis (AD). To evaluate their efficacy on AD, BALB/c 
mice were AD-induced by Ovalbumin and aluminum hydroxide and orally administered with KIOM-MA or KIOM-MA128. As a control, 
dexamethasone was used. We found the KIOM-MA and KIOM-MA128 treatment exhibited reduced major clinical signs of AD including 
erythema/darkening, edema/papulation, excoriations, lichenification/prurigo, and dryness. Interestingly, KIOM-MA128 more significantly 
improved AD-related symptoms including decrease of IgE level in the plasma as well as reduction of scratching behavior, skin severity 
in the AD BALB/c model. Next, we evaluated the effect of dermal treatment of KIOM-MA and KIOM-MA128 on AD. Using NC/Nga 
mice AD-induced by 2, 4-dinitrochlorobenzene (DNCB) application, we compared their effectiveness with Elidel cream® containing 
1% pimecrolimus. Consistent with oral administration, the dermal treatment of KIOM-MA and KIOM-MA128 significantly decreased 
AD-related symptoms including scratching behavior and clinical skin severity in a dose dependent manner. KIOM-MA128 also decreased 
the levels of WBC, eosinophil and total serum IgE in AD-induced mice. Furthermore, after the safety of KIOM-MA128 was verified 
in Good Laboratory Practice system, we tested the therapeutic effect of KIOM-MA128 on patients with AD symptoms through the 
analyses of Eczema Area and Severity Index (EASI) score, Transepidermal Water Loss (TEWL), Erythema index (EI). KIOM-MA128 
alleviated AD symptoms from 2 weeks post-treatment and significantly improved AD symptoms at 4 weeks post-treatment. To elucidate 
the underlying mechanism of anti-atopic dermatitis effect of KIOM-MA128, we investigated whether KIOM-MA128 affected on the 
production of inflammatory mediators in RAW 264.7 cells. KIOM-MA128 decreased the production of nitric oxide (NO) and tumor 
necrosis factor-alpha (TNF-α) in the cells activated with LPS. Taken together, our results suggest that both KIOM-MA and KIOM-MA128 
have potential for therapeutic reagent for the treatment of AD, and further, the efficacy is significantly enhanced by L. acidophilus 
fermentation via increases of active compounds. 
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The Transcriptional Coactivator NT-PGC-1α, a Short Isoform of PGC-1α, 
in the Regulation of Hepatic Gluconeogenesis

Hee-Jin Jun*, Yagini B. Joshi, Thomas W. Gettys, Ji Suk Chang
Laboratory of Nutrient Sensing & Adipocyte Signaling, Pennington Biomedical Research Center, 

Louisiana State University System, USA

The transcriptional coactivator PGC-1α activates the entire transcription program of hepatic gluconeogenesis, which is vital 
for survival during prolonged fasting, whereas aberrant upregulation of PGC-1α accounts for excessive hepatic gluconeo-
genesis in diabetes. We have previously described that alternative mRNA splicing of PGC-1α generates a truncated protein, 
termed NT-PGC-1α, containing the first 267 amino acids of full length PGC-1α (FL-PGC-1α; 797 amino acids). Hepatic 
NT-PGC-1α expression is low in the fed states but highly induced in response to fasting, and abnormally elevated in 
diabetic ob/ob mice. Mice lacking both of FL-PGC-1α and NT-PGC-1α show a significant reduction in fasting blood glucose 
levels due to impaired hepatic gluconeogenesis. In contrast, FL-PGC-1α-/- mice lacking FL-PGC-1α but expressing NT-PGC-1α 
displayed normal fasting blood glucose levels and hepatic glucose production from the gluconeogenic-dependent substrate, 
pyruvate, suggesting that NT-PGC-1α can stimulate hepatic gluconeogenesis and contribute to the control of glucose 
homeostasis in the absence of FL-PGC-1α. Indeed, expression of key gluconeogenic enzymes, phosphoenolpyruvate carboxy-
kinase (PEPCK) and glucose-6-phosphatase (G6Pase), was not different between the livers of FL-PGC-1α-/- and wild type 
mice. Consistently, adenoviral-mediated expression of NT-PGC-1α in cultured hepatocytes directly induced PEPCK and 
G6Pase expression. SIRT1−which is known to regulate glucose metabolic pathway in the liver in response to fasting signals
−interacted with and deacetylated NT-PGC-1α, which finally coactivated hepatocyte nuclear factor 4α, a key gluconeogenic 
nuclear receptor, for the transcriptional activation of PEPCK and G6Pase promoters. Taken together, these findings show 
that NT-PGC-1α is a novel transcriptional regulator that modulates hepatic gluconeogenesis and can contribute to the 
development of hyperglycemia in diabetes.

YSL1-2

Neuroprotective Effects of Coffee Phenolic Phytochemicals and Red Wine Flavonols

Young Jin Jang1*, Jiyoung Kim1, Ki Won Lee1,2, Hyong Joo Lee1,2

1WCU Biomodulation Major, Department of Agricultural Biotechnology, Seoul National University, Korea
2Advanced Institutes of Convergence Technology, Seoul National University, Korea

Recent studies suggest that moderate coffee consumption may reduce the risk of neurodegenerative diseases. Caffeine is 
considered to be primarily responsible for the neuropharmacological effects of coffee. However, coffee is a major dietary 
source of phenolic compounds. Neuroprotective effects of decaffeinated coffee (DCC) or coffee phytochemical such as 
chlorogenic acid (CGA) and its molecular mechanisms remain to be clarified. In this study, coffee, DCC and CGA attenuated 
H2O2-induced PC12 and cortical neuronal cell death and apoptosis. The accumulation of intracellular ROS and activation 
of JNK and p38 MAPK in H2O2-treated PC12 cells were diminished by DCC and CGA. Coffee, both normal and 
decaffeinated, protect neurons against H2O2-induced apoptosis with similar effect, suggesting that CGA might contribute 
to neuroprotective effects of coffee. Oral gavage administration of DCC inhibited scopolamine(SCO)-induced memory 
impairment. DCC suppressed SCO-mediated elevation of tumor necrosis factor-α and stimulation of nuclear factor-κB 
pathway in the rat hippocampus. There is accumulating evidence that a moderate consumption of red wine has health 
benfits, such as the inhibition of neurodegenerative diseases. Although this is generally attributed to resveratrol, the 
protective mechanisms and the active substance(s) remain unclear. Red wine extract (RWE) and red wine flavonols 
(quercetin, myricetin and kaempferol) inhibited 4-hydroxynonenal (HNE)-induced apoptosis. Among them, kaempferol 
effectively inhibited 4-HNE-mediated apoptosis and phosphorylation of JNK. More importantly, kaempferol directly bound 
p47phox, a cytosolic subunit of NADPH oxidase (NOX), and significantly inhibited 4-HNE-induced activation of NOX. 
Altogether, these results suggest that regular consumption of coffee, DCC, CGA and red wine flavonol kaempferol might 
be beneficial on brain.
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Targeting the Tumor Microenvironment Using Bioactive Compounds in Foods

Youngjoo Kwon
Ewha Womans University, Korea

Tumor cells are surrounded by the tumor microenvironment that consists of non-cancerous cellular components such as 
fibroblasts, immune cells, and endothelial cells as well as the non-cellular components of the extracellular matrices (ECM). 
The tumor microenvironment plays a significant role in tumor progression, providing signals for tumor cells to grow and 
spread. Ovarian cancer has the highest mortality rate among gynecological malignancies due to its rapid progression 
without symptom. Stromal components in the ovary may contribute to the rapid development of malignancy and 
interruption of their interaction with cancer cells may be an important therapeutic target. In the first part, various ovarian 
cancer cells were evaluated in their invasion mechanisms into ECMs. Twelve ovarian cancer cells were classified based 
on their distinct ECM remodeling phenotypes. Some cells used proteases and maintained cell-cell interaction (epithelial 
cell phenotype) while they invade. Cells that exhibited mesenchymal phenotypes reorganized the ECM via Rho-associated 
serine/threonine kinase (ROCK) without apparent ECM degradation. Therefore, various ovarian cancer cells invade through 
ECMs using different mechanisms, requiring different strategies to prevent cell invasion. In the second part, co-culture 
model was used to study tumor-stromal interaction in ovarian cancer. Ovarian fibroblasts that secrete high levels of 
hepatocyte growth factor (HGF) markedly enhanced the c-MET-mediated signaling and migration of ovarian cancer cells. 
Interaction of HGF and c-MET in two cell types was further validated using recombinant HGF and a neutralizing antibody. 
The study suggests that the signal from the microenvironment is necessary for the activation of c-MET oncogene in cancer 
cells and that c-MET inhibition is an important therapeutic strategy to interrupt tumor-stromal interaction in ovarian 
cancer. Food bioactive compounds can manipulate the tumor microenvironment. It is important to consider tumor-stromal 
interaction in studying chemopreventive and therapeutic potential of food bioactive compounds.

YSL1-4

Effect and Molecular Targets of Myricetin and EGCG on Cancer Development

Sung Keun Jung
Division of Metabolism and Functionality Research, Korea Food Research Institute, Korea

Multiple epidemiological studies indicate that natural phytochemicals can act small molecule inhibitor and then it may 
inhibit skin carcinogenesis via suppressing UV-induced signaling cascade. The most active anticancer component in green 
tea is epigallocatechin-3-gallate (EGCG). The human peptidyl prolyl cis/trans isomerase (Pin1) plays a critical role in 
oncogenic signaling. Herein, we report the X-ray crystal structure of the Pin1/EGCG complex resolved at 1.9A resolution. 
Notably, the structure revealed the presence of EGCG in both the WW and PPIase domains of Pin1. The direct binding 
of EGCG with Pin1 was confirmed and the interaction inhibited Pin1 PPIase activity. In addition, proliferation of cells 
expressing Pin1 was inhibited and tumor growth in a xenograft mouse model was suppressed. The binding of EGCG with 
Arg17 in the WW domain prevented the binding of c-Jun, a well-known Pin1 substrate. EGCG treatment corresponded 
with a decreased abundance of cyclin D1 and diminution of 12-O-tetradecanoylphorbol-l3-acetate-induced AP-1 or NF-kB 
promoter activity in cells expressing Pin1. Overall, these results showed that EGCG directly suppresses the tumor-promoting 
effect of Pin1.
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Effects of Natural Compounds on the Improvement of Obesity and Insulin Resistance

Soon-Hee Kim
Korea Food Research Institute, Korea

Obesity and insulin resistance are the fundamental causes as well as key symptoms of metabolic disorders. Also, the 
inflammation caused by obesity is known to induce insulin resistance. Here, we investigated the functional effects of 
natural compounds on obesity, inflammation, and insulin resistance. We found that vitisin A, a resveratrol tetramer 
abundant in grape vine, inhibits adipocyte differentiation. Fat accumulation and PPARg expression were decreased by 
vitisin A in a dose-dependent manner. Vitisin A significantly inhibited preadipocyte proliferation, indicating that the 
anti-adipogenic effect of vitisin A was derived from anti-proliferation. Based on cell cycle analysis, vitisin A blocked the 
cell cycle at the G1-S phase transition, causing cells to remain in the preadipocyte state. Vitisin A increased p21 expression, 
while the Rb phosphorylation level was reduced. Therefore, vitisin A appears to induce G1 arrest through p21- and 
consequent Rb-dependent suppression of transcription. Taken together, these results suggest that vitisin A inhibits 
adipocyte differentiation through preadipocyte cell cycle arrest. Also, vitisin A exhibited anti-inflammatory effect in 
macrophages. Vitisin A dose dependently inhibited LPS-induced NO production and inducible NO synthase (iNOS) 
expression in RAW 264.7 cells. In contrast, the production of proinflammatory cytokines, tumor necrosis factor-α (TNF-α) 
and interleukin-6 (IL-6), was not altered by vitisin A. Vitisin A inhibited LPS-induced ERK1/2 and p38 MAPK phospho-
rylations and NF-κB activation. This suggests that vitisin A decreased NO production via downregulation of ERK1/2, p38 
MAPK and the NF-κB signal pathway in RAW 264.7 cells. Meanwhile, capsaicin directly increases glucose uptake through 
AMPK activation in C2C12 muscle cells. The p38 MAPK phosphorylation was also significantly increased by capsaicin, 
and its specific inhibitor SB203580 decreased the capsaicin-mediated glucose uptake. Meanwhile, capsaicin stimulated 
ROS generation in C2C12 muscle cells, and both increases of AMPK phosphorylation and glucose uptake by capsaicin 
were re-decreased when ROS was captured by nonspecific antioxidant NAC treatment. Taken together, these results suggest 
that capsaicin increases glucose uptake through ROS generation and consequent AMPK and p38 MAPK, independently 
of insulin.

YSL1-6

A New Candidate Helper for Healthy Liver, Prohibitin 1

Kwang Suk Ko
Ewha Womans University, Korea

Prohibitin1 (PHB1) is a conserved protein that is recently revealed as a highly possible tumor suppresser at least in mouse 
livers. Before the development of liver-specific Phb1 KO mouse, the functions of PHB1 in liver disease progression were 
questionable and controversial. The liver-specific-Phb1 KO mice provided a very useful animal model to investigate the 
underlying cellular and molecular functions of PHB1 in the liver since the data produced by using in-vitro system mostly 
concluded that PHB1 is oncogenic in liver cancer cell lines. Because of the possibility that PHB1 may act differently in 
transformed cancer cells and in normal hepatocytes, the importance of liver-specific Phb1 KO mouse as a right animal 
model cannot be overemphasized. In the study using liver-specific Phb1 KO mice, Phb1 regulates cyclin D1 expression, 
an important cell cycle regulator, through controlling the bind of E2F1 to the promoter region of cyclin D1. Also it is 
found that up- or down-regulation of Phb1 gene leads decrease or increase of proliferation in AML12 cells, normal mouse 
hepatocyte cell line, respectively. Another possible mechanism that Phb1 would affect is imprinting genes, such as IGF2 
and H19 through regulating CCCTC-binding factor (CTCF), a multifunctional insulating protein. The relationship between 
nutritional supplementation and PHB1 is not widely studied. However, its expression seems to be regulated by nutrients, 
especially S-adenosylmethionine (SAMe), a first metabolite of sulfur containing amino acid, methionine. If nutrients or 
food supplements can influence PHB1 expression, it would be a good nutritional target to prevent or even to cure various 
liver diseases including liver cancer in human.
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The Source Matters: How Glycoside Composition Influences Bioactive Bioavailability and Metabolism

Jihyun Lee
Department of Food Science and Technology, University of California, USA

Quercetin occurs as glycosides in foods. Apples and onions are rich source of quercetin glycosides; however, the dominant 
types of glycosides vary between species and cultivars. Bioavailability is influenced by the glycoside composition. Upon 
absorption, quercetin is extensively metabolized and it is the conjugated metabolites that enter systemic circulation to 
promote biological activity. There is considerable in vitro evidence that the bioactivity of the quercetin metabolites depends 
upon the type and position of the conjugate group. Herein, individual quercetin metabolites were identified by 
UHPLC-(ESI)QTOF MS/MS in human plasma over 24 h after consumption of apple peel (AP) or onion powder (OP). Based 
on exact mass and isotope fidelity, quercetin metabolites identified in plasma were further characterized by tandem MS. 
The relative amounts of quercetin metabolites were quantified in plasma. The complement of identified quercetin 
metabolites was similar after consumption of AP and OP. Primary metabolites included the following: quercetin sulfate, 
quercetin glucuronide, and quercetin diglucuronide. The pharmacokinetic parameters were significantly different for AP 
and OP.

YSL1-8

Critical Control Point of Small Intestine Mucosal α-Glucosidases and “Toggling” 
of Their Activities for Modulating Initial High Glycemic Response from Starch Digestion

Byung-Hoo Lee*, Bruce Hamaker
Whistler Center for Carbohydrate Research and Department of Food Science, Purdue University, USA

Starch is broken down to small molecules by α-amylase, and further hydrolyzed to glucose by the small intestine mucosal 
α-glucosidase complexes, maltase-glucoamylase (MGAM) and sucrase-isomaltase (SI). Both MGAM and SI contain a catalytic 
N-(nt-) and C-terminal(ct-) subunit. α-Amylolyzed products of starch digestion hydrolyzed to different degrees were 
evaluated by the four α-glucosidases to elucidate a control point for moderating the glycemic spike. Partially hydrolyzed 
starches were well digested by ctMGAM, while fully α-amylolyzed starch was hydrolyzed similarly by all mucosal α
-glucosidases. Thus, ctMGAM has the additional capacity to hydrolyze large α-amylase products that are produced 
immediately on starch digestion in the proximal small intestine and generate glucose rapidly. We also illustrate here the 
concept of “toggling”: inhibition of selected α-glucosidase activity (especially ctMGAM) to examine more refined control 
of glucogenesis during starch digestion. Partial inhibition by food grade inhibitors would lead to a delay in initial glucose 
production and attenuation of the glycemic spike, thereby having relevance in regulating glucose delivery to the body.
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YSL2-1

Functional Analysis of Vibrio vulnificus SmcR, a Quorum-sensing Master Regulator, 
as a Novel Control Target

Seung Min Kim
Korea Food Research Institute, Korea

Quorum sensing is a cell-to-cell communication system known to control many bacterial processes. In the present study, 
the functions of quorum sensing in the pathogenesis of Vibrio vulnificus, a foodborne pathogen, were assessed by evaluating 
the virulence of a mutant deficient in SmcR, a quorum sensing regulator and homologue of LuxR. When biofilms were 
used as an inoculum, the smcR mutant was impaired in virulence and colonization capacity in the infection of mice. 
The lack of SmcR also resulted in a decrease in histopathological damage in mouse jejunum tissue. These results indicated 
that SmcR is essential for V. vulnificus pathogenesis. Moreover, the smcR mutant exhibited significantly reduced biofilm 
detachment. Upon exposure to INT-407 host cells, the wild type, but not the smcR mutant, revealed accelerated biofilm 
detachment. The INT-407 cells increased smcR expression, indicating that the increased cellular level of SmcR accelerated 
detachment from biofilms when exposed to the host cells. Whole genome microarray analysis revealed that the genes 
primarily involved in biofilm detachment and formation are up- and down-regulated by SmcR, respectively. Among the 
SmcR-regulated genes, vvpE encoding an elastolytic protease was the most up-regulated and the purified VvpE appeared 
to directly dissolve the established biofilms in a concentration-dependent manner in vitro. Consequently, the results suggest that 
the host cell-induced SmcR enhances detachment of the V. vulnificus biofilms entering the host intestine and thereby may 
promote dispersal of the pathogen to new colonization loci, which is crucial for pathogenesis. The results of this study 
suggested that a small molecule inhibiting the SmcR activity could successfully inhibit the dispersal of the V. vulnificus 
biofilms consumed and thereby pathogenicity of the pathogen in host.

YSL2-2

Application of Supercritical Carbon Dioxide for the Inactivation of Food Spoilage Microorganisms

Hyong Seok Park*, Kyoung Heon Kim
School of Life Sciences and Biotechnology, Korea University, Korea

Traditionally, thermal pasteurization has been recognized as one of the most effective methods for inactivating food spoilage 
microorganisms in the food industry. However, Thermal pasteurization cannot be applied to fresh foods because it 
deteriorates food qualities such as flavor, color and nutrients. Non-thermal sterilization techniques including high 
hydrostatic pressure, antimicrobial agents and gamma-irradiation has recently received attention in the food industry. 
Supercritical carbon dioxide (SC-CO2) treatment is known to be an attractive non-thermal sterilization method. SC-CO2 
has a relatively low critical point (73.8 bar and 31.1°C), and also displays properties such as high liquid-like dissolving 
power, high gas-like diffusivity, and low viscosity. Moreover, it also damages the target microorganism both physically 
and chemically. The overall objective of this study was to investigate the effects of SC-CO2 on the inactivation of food 
spoilage microorganisms; food borne pathogens, plant pathogenic fungi, bacterial spores or biofilms formation and then 
analytical tools were used to identify the mechanism of microbial inactivation by SC-CO2 treatment. The inactivation 
process of SC-CO2 on food borne pathogens including Escherichia coli O157:H7, Salmonella typhimurium and Listeria 
monocytogenes was analyzed by a mathematical model. In particular, the physiological status of SC-CO2 treated Salmonella 
typhimurium was analyzed. Fatty acid profiling was done by GC-MS, protein profiling was done by two-dimensional 
electrophoresis and the efflux pump and membrane integrity was also analyzed using flow cytometry. The sterilization 
conditions of SC-CO2 on the Penicillium oxalicum and Alternaria brassicicola spores were optimized by response surface 
methodology (RSM). In particular, we modified the SC-CO2 system by using a cosolvent (ethanol) with SC-CO2 which 
showed a synergistic effect on inactivating bacterial spores in biofilm. Bacillus cereus spores in biofilm were completely 
inactivated by SC-CO2 with 2-10 ml of ethanol in 100 ml of SC-CO2 vessel and 60-90 min of treatment time ranges at 
100 bar and 60°C.
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YSL2-3

Application of Probiotics to Control Foodborne Pathogens

Ok Kyung Koo
Korea Food Research Institute, Korea

Listeria monocytogenes has been known as the most severe deadly foodborne pathogen with the mortality rate of 30%, 
which is difficult to control due to the post-processing contamination in ready-to-eat (RTE) products. This pathogen can 
cause severe risk to the consumer such as young, old, pregnant and immunocompromised people. In addition, L. 
monocytogenes are commonly associated with RTE deli meat and the consumption in Korea with those imported food 
products are increasing to cause potential risk in near future. Listeria adhesion protein (LAP, lmo1634), also known as 
a housekeeping enzyme alcohol acetaldehyde dehydrogenase, is a cell surface protein involved in adhesion and 
translocation of L. monocytogenes to human intestinal cells. Heat shock protein 60 (Hsp60), a eukaryotic mitochondrial 
chaperon protein is the receptor for LAP. Although LAP is present in all Listeria species except L. grayi, secretion of LAP 
was only observed in pathogenic L. monocytogenes and the LAP secretion is SecA2-dependent. Because of the specific 
interaction between surface exposed LAP and Hsp60, strategies could be employed to potentially protect the host from 
the infection by blocking the attachment. The overall goals of this study were to enhance our understanding of the adhesion 
mechanism and to apply this knowledge in developing a recombinant probiotic bacterial strain to prevent infection in 
a cell culture model and to develop method(s) to improve L. monocytogenes detection from food matrices on microfluidic 
biochip or on magnetic beads. Wild type probiotic Lactobacillus species were unable to reduce the adhesion of L. 
monocytogenes; however, Lb. paracasei expressing LAP caused significant reduction in L. monocytogenes adhesion and 
transepithelial translocation in Caco-2 cells. This data showed that LAP expressing probiotic Lactobacillus has the potential 
to protect host against infection by specific blocking of Listeria interaction with the host receptor. Furthermore, other 
probiotic bacteria were evaluated for the control of the growth of pathogenic bacteria in food matrices.

YSL2-4

Application of Bacteriophages for Rapid Detection of Cronobacter sakazakii

Young-Duck Lee*, Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon University, Korea

Cronobacter sakazakii is severe harm especially to infants with sepsis, meningitis, cerebritis and necrotizing enterocolitis. 
Infant or baby foods including infant milk formula are often contaminated with C. sakazakii. Thus, this study focused 
on the rapid detection of C. sakazakii by using bacteriophages. Cronobacter-specific bacteriophages were isolated from 
various environments and their characteristics were compared to screen for the most effective bacteriophages. 
Morphological analysis indicated that bacteriophages of C. sakazakii belonged to family Myoviridae in the order 
Caudovirales. Also, genome sequences analysis of bacteriophages were involved in replication, head morphogenesis, 
head-to-tail joining, tail morphogenesis, host lysis and other functional genes. Globally, there are few studies on the 
bacteriophages of C. sakazakii; this study aimed to reveal their basic characteristics by investigating their molecular 
characterization using genome sequencing. Through the molecular and physiological propertie of bacteriophages, we 
detected C. sakazakii in foods by using a cocktail of bacteriophages. Determination of the host spectrum of bacteriophages, 
using 114 C. sakazakii strains isolated from various food samples, demonstrated that this combination of bacteriophages 
produced lysis in all C. sakazakii isolates. Ferrous ammonium sulfate was used as the virucidal agent for inactivation 
of bacteriophages. Results of the bacteriophage amplification assay indicated that 1~2 log CFU/mL of C. sakazakii were 
detected in 1 h. In cases using artificially contaminated infant milk formula, lettuce, and vegetable juice, C. sakazakii 
were detected in 3 h by bacteriophage amplification assay. Thus, the bacteriophage amplification assay for detection of 
C. sakazakii was found to be effective, inexpensive, simple, required minimum of equipment and training, and was more 
rapid than the other traditional culture methods. It is possible that a commercial C. sakazakii detection kit might be 
developed.
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YSL2-5

Lactic Acid Bacterial Diversity in Makgeolli and Its Effects on Fermentation Process and Quality

Ki-Seon Yoo1*, Nam Soo Han2

1Dongwon R&D Center, Korea
2Department of Food Science and Technology, Chungbuk National University, Korea

Makgeolli is highly functional and nutritious, given that it is rich in beneficial microbial, oligosaccharides, and organic 
acids. Notwithstanding the health-related benefits of consuming makgeolli, only a few studies have investigated ways to 
improve the quality of this beverage by standardizing the fermentation process, such as through the optimization of starter 
cultures. The aims of this study were to investigate the effect of LABs on the quality of makgeolli and to isolate a promising 
LAB strain for use as a starter culture for makgeolli fermentation. The diversity of LABs and oligosaccharides was analyzed 
in makgeollis. Genetic fingerprinting analysis, showed that Lb. plantarum, and Lb. brevis were the most abundant LABs 
in all products. This suggests that they are adapted to thrive in the alcohol-containing and weakly acidic environment 
of makgeolli. Analysis of total oligosaccharide content in makgeollis was in the range of 0.069 to 1.428 mM. The major 
oligosaccharides were isomaltotriose, maltotetraose. The study next involved investigation of the chemical and microbio-
logical effects of nuruk on fermentation. Chemical analysis showed that 4 makgeolli samples had different compositions, 
and fingerprinting analysis using PCR-DGGE showed that different LABs were present in nuruk, with Lb. plantarum and 
Leuc. citreum frequently being detected. LAB dynamics varied during makgeolli fermentation depending on nuruk types, 
Lb. plantarum was the most abundant species. Changes in the microbial and general compositions were analyzed during 
makgeolli fermentation after inoculation of 4 different LAB in the fermentation. Analysis by PCR-DGGE revealed increasing 
dominance of Lb. plantarum and Lb. casei and progressive disappearance of Leuc. pseudomesenteroides and O. oeni during 
the course of fermentation. Analysis of the volatile compounds in makgeollis revealed sample B (Lb. plantarum) to be 
the most favorable makgeolli batch. A sensory test confirmed that makgeolli inoculated with Lb. plantarum obtained 
significantly (p < 0.05) better scores than other batches. Makgeolli inoculated with Lb. plantarum showed a very unique 
composition of aromas, derived from many kinds of esters and higher alcohols. This is the first report of a comparative 
analysis of changes in LABs and physiological characteristics during makgeolli fermentation by a LAB starter culture.

YSL2-6

Characteristics of Soft Wheat Flour Desirable for Making Sponge Cake

Hyun Wook Choi
Korea Food Research Institute, Korea

Our understanding of soft white wheat quality traits affecting sponge cake baking is lacking and in great need of 
improvement. The objective of the research was to identify functional properties of soft white wheat flour important for 
making sponge cake.
Significance of flour particle size on sponge cake baking performance was determined using flours of different particle 
size prepared by re-grinding and sieving. Particle size reduction of flour by re-grinding accompanies the improvement of 
sponge cake volume (0.8-15.0%) and crumb grain, and the exhibition of little change in density and viscosity of flour-water 
batter despite an undesirable increase in starch damage (0.1-0.2%) and sodium carbonate retention capacity (4.8-13.9%) 
of flour. Flour fractions of small (< 55 μm) particles produced the largest volume of sponge cake, ranging from 1353-1450 
mL. Even with comparable or higher protein content, flour fraction of intermediate particle size produced larger volume 
(1040-1195 mL) of sponge cake than did flour fractions of large particle size (955-1130 mL). The density, Bostwick flow 
distance and Brookfield viscosity of flour-water batter of the flour fractions of different particle size were significantly 
related to SC volume with correlation coefficients of -0.849 (P<0.001), 0.934 (P<0.001), and-0.688 (P<0.01), respectively.
The qualitative and quantitative roles of starch on sponge cake baking potential of wheat flour were investigated using 
flours of various amylose content as well as different quantities and proportions of starch in the baking formula. Normal 
and single-null partial waxy flours produced SCs ranging from 1093 to 1335 mL in volume, while double-null partial 
waxy and waxy wheat flours produced SC of 828 to 895 mL in volume. Both amylose content and pasting properties 
of wheat flour and starch exhibited significant relationship with SC volume. Amylose content of normal and waxy starch 
blends was significantly related with their SC volume (r=0.975, P<0.05). Starch of over 80g and more than 75% starch 
in 100 g starch-gluten blends in replacement of 100 g wheat flour in the SC baking formula were needed to produce 
SC having the maximum volume potential.
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YSL2-7

Encapsulation of Aroma, Bitter, and Functional Compounds Using Cycloamylose

Soyoung Kwon
Dankook University, Korea

Cycloamylose (CA) is a cyclic α-1,4-glucan and can form inclusion complex with several advantages compared to cyclo-
dextrin. In this study, encapsulation of aroma, bitter, and functional compounds using CA was developed, and charac-
teristics of CA inclusion complex were studied. And finally, CA encapsulation technique was applied to various foods. 
Forty aroma compounds were used for core materials to form inclusion complex using CA. Most aroma inclusion complexes 
showed low encapsulation efficiency, whereas vanillin showed the highest encapsulation efficiency. CA/vanillin inclusion 
complex was the most stable at various pH and temperature conditions. Aroma retention rates of inclusion complexes 
showed temperature and relative humidity dependence. CA inclusion complexes were manufactured with bitter compounds 
such as casein hydrolysate, naringin, and caffeine. It was revealed that the CA/casein hydrolysate inclusion complex had 
the highest encapsulation efficiency while caffeine didn’t form complex. Inclusion complex of CA/bitter compounds showed 
lower bitterness than free bitter compounds. Functional compounds (β-carotene, quercetin, curcumin, and EGCG) formed 
inclusion complexes with CA, which showed that β-carotene had the highest encapsulation efficiency. Inclusion complexes 
were more stable than free form of functional compounds and their stabilities decreased as temperature and relative 
humidity increased. CA inclusion complexes were applied to three food systems. For demonstration of off-flavor elimina-
tion, aroma-active compounds of sandlance sauce with and without CA were compared and it showed that CA was effective 
to remove off-flavor of sandlance sauce. Effect of CA on reduction of bitterness was also verified by sensory evaluation 
of ginseng solutions. Improved stability of β-carotene in CA inclusion complex after heat treatment was also confirmed 
by measurement of retention of β-carotene with and without CA during cake baking.

YSL2-8

Synergistic Effects of Chlorine Dioxide, Drying, and Dry Heat Treatments in Inactivating
Escherichia coli O157:H7 on Radish Seeds

Jihyun Bang
Department of Food Bioscience and Technology, College of Life Sciences and Biotechnology, Korea University, Korea

Vegetable seed sprouts have been frequently implicated with outbreaks of E. coli O157:H7 infection. It has been known 
that the sprout seeds are the most important source of foodborne pathogens. Therefore, effective decontamination proce-
dures to inactivate E. coli O157:H7 on sprout seeds should be developed. In this study, we developed a hurdle technology, 
which is applying sequential treatments of chlorine dioxide (ClO2), drying, and dry-heat, to decontaminate E. coli O157:H7 
from radish seeds. As a first step, a study was done to determine whether ClO2 treatment followed by drying had a 
synergistic lethal effect on E. coli O157:H7 on radish seeds. When radish seeds containing E. coli O157:H7 were treated 
with ClO2 (200 mg/ml) for 5 min and subsequently dried at 25°C for up to 24 h, the populations of E. coli O157:H7 was 
significantly decreased. However, the treatment did not achieve the 5-log CFU/g reduction of the pathogen as recommended 
by national advisory committee on microbiological criteria for foods. In the second series of experiments, we determined 
the synergistic effects of ClO2 (500 mg/ml, 5 min), air drying (25°C, 40% relative humidity [RH]), and mild dry-heat (55°C, 
23% RH, up to 48 h) treatments in killing E. coli O 157:H7 on radish seeds. After the treatment, a 5 log CFU/g reduction 
in the population of E. coli O157:H7 was achieved on radish seeds. However, the pathogen was not completely inactivated. 
In a following study, we increased the dry-heat temperature to 60°C. When we treated radish seeds containing E. coli 
O157:H7 with ClO2 (500 mg/ml, 5 min) followed by dry-heat (60°C, 23% RH, up to 48 h), E. coli O157:H7 was eliminated 
from radish seeds. However, the germination rate of seeds was decreased significantly. Since it was suspected that high 
water activity of radish seeds after ClO2 treatment caused the wet-heat effects during dry-heat treatment, we decided to 
add drying step between ClO2 and dry-heat treatment. Finally, radish seeds containing E. coli O157:H7 were treated with 
ClO2 (500 mg/ml, 5 min), drying (45°C, 23% RH, 24 h), and dry heating (70°C, 23% RH, 24 h). As a result, E. coli O157:H7 
on radish seeds were completely eliminated without decreasing the germination rate significantly. The information presented 
here would be useful in developing a decontamination procedure to inactivate foodborne pathogens from sprout seeds.
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P01 -001

A Study on Fermentation Characteristics of Bokbunja 
Wines Developed by Different Yeast Strains and Its 
Sensory Evaluation

Byoungho Kim*, Sooyoung Lee, Moonbo Shim, Soomee 
Jin, Seoungkook Park1

HITEJINRO R&D Center, Korea, 1Department of Food Science 
and Biotechnology, Kyung Hee University, Korea

In this study, Korean bokbunja wines (Robus coreanus) were 
developed from different yeast strains. The bokbunja wines 
had ethanol contents of 12-13%. The predominant organic 
acids in the bokbunja wines were citric acid, succinic acid 
and malic acid with smaller amounts lactic acid and shiki-
mic acid. The free amino acids in bokbunja wines were 
highest in the following order: proline > alanine > leucine, 
and also the YAN concentration in bokbunja fruit used in 
this study was 530 mg/L. The volatile flavor of the deve-
loped wines were composed of 17 alcohols, 26 esters, 11 
terpenes, 2 acids, 2 aldehyde and ketones, and 4 miscel-
laneous. The major volatile compounds of the bokbunja wine 
were 3-methyl-1-butanol, phenylethyl alcohol, and ethyl 
octanoate and they might affect the major role in the unique 
flavor of bokbunja wine. The sweetness, sourness, bitterness 
levels were also evaluated using 5-point just-about-right 
(JAR) scale. The mean overall acceptability score of V1116 
(5.0) was the highest among the tested wines, followed by 
M1(4.8), LALVIN ICV GRE (4.4), LALVIN QA23 (4.4), and 
LALVIN ICV D47(4.13). The yeast strain (V1116) showed the 
most acceptable sensory result.

P01 -003

Stability Verification of DNA Reference Materials for 
Genetically Modified (GM) Soybean Analysis

Hyong-Ha Kim*, Su-Kyung Lee1, Woo Jeong Kim1, 
Jung-Keun Suh1,2

Korea Research Institute of Standards and Science, Korea, 
1BIOnSYSTEMS, Korea, 2Korean German Institute of 
Technology, Korea

Korea’s labeling policies for GM food has a threshold of 3%, 
and GMO analysis methods are established in the Korean 
Food Standards Codex (KFSC) of KFDA. Real-time PCR is 
used for quantifying GM %. This study reports development 
of plasmid DNA reference materials which can be used for 
qualitative/quantitative analyses of GM soybean. One copy 
each of the 2 genes, lectin as the endogene (E), and EPSPS 
as the transgene (T) was cloned into one plasmid DNA to 
provide a suitable calibrator for KFSC GM tests. Previous 
results showed between-tube homogeneity of samples. To 
verify the stability, real-time PCR was performed with 3 
vials/condition, and T/E ratio was calculated. Short-term 
stability was tested with samples stored at -20°C, 4°C, RT, and 
60°C for 2, 4 weeks. Long-term stability was tested with 
samples stored at -20°C and -70°C for 6 months. Stability was 
verified for up to 4 weeks at RT and lower. Results showed 
increased Ct values at 60°C which reflects DNA degradation. 
Samples were stable for up to 6 months at -20°C and lower. We 
report development of a soybean RM with long-term stability 
which can be used for qualitative/quantitative analyses of GM 
soybean.

P01 -002

Effect of Biochar on Heavy Metal Bioavailability in 
Soils and Rice Grains

Jeong Mi Lee*, Won Il Kim, Woo Ri Go, Hyun Myung 
Noh, Min Ji Kim, Anitha Kunhikrishnan,
Ji Young Kim, Ji Hyock Yoo, Doo Ho Kim
Chemical Safety Division, NAAS, RDA, Korea

Biochar (BC) is a fine-grained and porous substance pro-
duced by pyrolysis of biomass at low to medium tempera-
tures under oxygen limited conditions. BC contains various 
functional groups and is an effective soil amendments that 
improve the soil and promote plant growth. This study was 
done to evaluate the effect of BCs derived from hairy vetch 
(HV) and sesame meal (SM) on immobilization of heavy 
metals in soil and rice grains. The addition of HV and SM 
BCs in soil slightly reduced extractable metals in mine tailing 
amended-soils. Application of SM BCs pyrolyzed at 550 and 
300°C increased plant biomass by 29.7% and by 16.8% 
compared to control, respectively. Cd accumulation by rice 
grains was reduced significantly 86 and 87% for HV BCs and 
16.3 and 29.7% for SM BCs at 300 and 500°C SM BCs 
produced at 500°C reduced Pb concentration in rice grain by 
52.3%. SM BCs at 500°C reduced metal (Cd, Pb, Cu, Zn) 
concentrations in rice grains at a higher rate than those at 
300°C This study suggests that BC application was effective 
in Cd immobilization.

P01 -004

Long-Term Stability Analysis of Genetically Modified 
(GM) Soybean Reference Materials

Hyong-Ha Kim*, Su-Kyung Lee1, Woo Jeong Kim1, 
Jung-Keun Suh1,2

Korea Research Institute of Standards and Science, Korea, 
1BIOnSYSTEMS, Korea, 2Korean German Institute of 
Technology, Korea

Korea’s labeling policies for GM food has a threshold of 3%, 
and GMO analysis methods are established in the Korean 
Food Standards Codex (KFSC). This is a follow-up study of 
the development of soybean powder reference materials 
(RM). Between-bottle homogeneity, short- & long-term stabi-
lity were tested by quantifying the GM% for multiple samples. 
Earlier results showed that, (1) homogeneity and (2) stability 
for up to 4 weeks at 60°C The GM contents lower than 0.02% 
in all tests, which was sufficient to regard them as non-GM 
soybean. In this study, long-term stability was tested with 
samples stored at 4°C, -70°C for 6, 12 months. The results 
were similar, verifying stability of materials for up to 12 
months at temperatures lower than 4°C. After 24 months, GM 
% for samples stored at 4°C indicating that the materials were 
less stable at 4°C while showing more stability at -70°C and 
therefore, -70°C is appropriate for storage for more than 12 
months. We therefore report development of a soybean RM 
with long-term stability which can be used for qualitative/ 
quantitative analyses to determine the presence or the mixture 
ratio of GM soybean.
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P01 -005

Long-term Stability Verification of DNA Reference 
Materials for Genetically Modified (GM) Maize 
MON810 Analysis

Hyong-Ha Kim*, Su-Kyung Lee1, Woo Jeong Kim1, 
Jung-Keun Suh1,2

Korea Research Institute of Standards and Science, Korea, 
1BIOnSYSTEMS, Korea, 2Korean German Institute of 
Technology, Korea

Korea’s labeling policies for GM food has a threshold of 3%, 
and GMO analysis methods are established in the Korean 
Food Standards Codex (KFSC). Real-time PCR is used for 
quantifying GM %. This study reports development of plasmid 
DNA reference materials which can be used for qualitative/ 
quantitative analyses of GM maize MON810. One copy each 
of the 2 genes, starch synthase IIb (ssIIb) as the endogene (E), 
and the MON810 transgene (T) was cloned into one plasmid 
to provide a suitable calibrator for KFSC GM tests. Previous 
tests showed homogeneity and short-term stability. Long-term 
stability was tested with samples stored at -20°C, -70°C for 
6 months in this study. To verify the stability, real-time PCR 
was performed with 3 vials/condition, and T/E ratio was 
calculated. The results were similar to the homogeneity and 
short-term stability tests, verifying stability of the materials 
for up to 6 months at temperatures lower than -20°C. We 
therefore report development of a MON810 maize RM with 
long-term stability which can be used for qualitative/quan-
titative analyses to determine the presence or the mixture 
ratio of GM maize. We plan to analyze the sample for up to 
12 months.

P01 -007

Studies on the Simultaneous Analysis of 
Deoxynivalenol and Acetylated Derivatives

You Kyung Yeon*, Hyun-Jeong Cho, Jae-Min An, 
Hye Jeong Yun, Sung-Youn Kim, Byung-Chul Sohn, 
Dong-Keun Jo, Dong-Ho Kim
National Agricultural Products Quality Management Service, 
Korea

Deoxynivalenol (DON) is mycotoxin produced by various 
Fusarium species and occur naturally in various agriculture 
products such as wheat, maizebarley sorghum. DON is a 
member of the trichothecenefamily, an important class of 
mycotoxins that share the same basic chemical structure. 
Within the trichothecene group, DON is most commonly 
associated with toxicity. The co-occurrence of DON with 
3-acetyldeoxynivalenol (3-AcDON) and 15-acetyldeoxyni-
valenol (15-AcDON) has been observed world-wide. These 
results support that the risk assessments for DON and 
acetylated derivatives needs to set analysis method up. 
Accordingly, the aim of this studies were established method 
of DON and acetylated derivatives for effective simulta-
neously analysis. We investigated a method for the analysis 
of DON, 3-AcDON and 15-AcDON utilizing combination of 
high-performance liquid chromatography (HPLC) carried out 
to analyze and survey the contamination of DON, 3-AcDON 
and 15-AcDON. The limit of detection (LOD) was 15 μg/kg 
for DON, 10 μg/kg for 3 and 15-AcDON. The limit of 
quantification (LOQ) was 50 μg/kg for DON, 30 μg/kg for 3 
and 15-AcDON, respectively. And recoveries of 3 toxins were 
90.5-93.6%.

P01 -006

Simultaneous Determination of Marker Compounds 
in Cirsium setidens Nakai by HPLC-DAD

Hyun Cheol Jeong*, You-Shin Shim, Young Kyoung 
Rhee, Sang Yoon Choi, Hee-Do Hong, Chang-Won Cho
Korea Food Research Institute, Korea

An effective method of high performance liquid chromato-
graphy-diode array detector (HPLC-DAD) was developed for 
the simultaneous determination of two marker compounds, 
pectolinarin and pectolinarigenin, in Cirsium setidens Nakai, 
a Korean wild herb. The two marker compounds of C. 
setidens were separated on a C18 column with a gradient 
system. The calibration curves of the two standard com-
pounds exhibited good linearity (R2 > 0.9992). The limits of 
detection (LOD) values of pectolinarin and pectolinarigenin 
were 0.52 and 0.41 μg/mL, respectively, while their limits of 
quantification (LOQ) values were 1.57 and 1.25 μg/mL, 
respectively. The relative standard deviations (RSDs) of the 
data of the intra- and inter-day experiments were less than 
1.65% and 2.78%, respectively. The results of the recovery 
test were 98.06-105.81% with an RSD value of 1.87-3.50%. 
In conclusion, the results of validation showed that the 
proposed HPLC method was useful for the simultaneous 
determination of the two marker compounds in C. setidens.

P01 -008

A Survey on Residual Pesticides of Vegetables in 
Anyang Agro-fishery Wholesale Market Using Gas 
Chromatography/Time of Flight Mass Spectrometry

Hong Rae Jung*, Yong Bae Park, Sun Il Hwang, 
Yun Sung Kim, Sin Hee Park, Mi Hui Son, Kyong Suk 
Chae, Wook Hyun Jo
Gyeonggi-Do Institute of Health & Environment, Korea

This study was carried out to investigate the residual 
pesticides of 14885 vegetables which were circulated in 
Anyang agro-fishery wholesale market from January to 
December in 2012. One hundred and fifty six pesticides for 
the samples were analyzed and classified into 6 groups for 
high throughput by gas chromatography/time of flight mass 
spectrometry. Sample preparation was performed by the 
multiresidue analysis method of multiclass pesticides of the 
Korea Food Code. For method validation, the reproducibility, 
accuracy and recovery experiments were conducted for each 
standard solution in 5 replicates. The detection rate of 
residual pesticides was 4.6%, and the rate of residual pesti-
cides that exceeded the maximum residue levels of the Korea 
Food Code was 1.9% in Anyang agro-fishery wholesale 
market.
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P01 -009

Comparison of Different Extraction Methods for the 
Analysis of Volatile Components in Conifer Needles

Yonjin Jun*, Hyun Chung, Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Secondary volatile metabolites in needles of conifer (Cham-
aecyparis pisifera, Chamaecyparis obtusa and Thuja orientalis) 
were analyzed and compared to determine optimized extrac-
tion methods. Volatiles in conifer needles were extracted 
using solid phase micro-extraction (SPME), steam distillation 
(SD) and solvent extraction (SE), respectively, before GC-MS 
analysis. Main secondary volatile metabolites were terpenes, 
such as α-pinene, limonene, 4-terpineol, caryophyllene, sabi-
nene and γ-muurolene, with various isomers. Both DB-5 and 
cyclodex-B column were applied to investigate their effect on 
the separation of isomers. For the quantification of volatiles, 
different quantitative methods (area percent method and 
internal standard method) were compared.

P01 -011

Analysis of Nitrate and Nitrite in Meat by Ion 
Chromatography

Yumi Park*, Jong-Ho Lee, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., Korea

The analysis method of nitrate and nitrite in meat product 
was confirmed and validated through certified reference 
material (CRM) and the international proficiency tests. The 
international proficiency tests were carried out with the meat 
including nitrate and nitrite provided by Food Analysis Per-
formance Assessment Scheme (FAPAS®, UK). Preparation 
procedures were as follows: a homogenized sample was well 
mixed with 80°C deionized water and then added sodium 
hydroxide solution and zinc sulfate solution. To extract the 
nitrate and nitrite, the sample solutions were heated at 80°C
for 20 min. by using water bath. After cooling to room tempe-
rature, the sample solution was centrifuged and then a super-
natant was analyzed by ion chromatography. The analysis 
results of nitrate in meat were 120.70 mg/kg with 0.4 of the 
z-score compared to the assigned value of 116 mg/kg. The 
analysis results of nitrite were 142.35 mg/kg with -0.8 of the 
z-score compared to the assigned value of 157 mg/kg. It was 
verified that the analytical method was accurate and reliable 
to determine nitrate and nitrite in meat by Ion chromato-
graphy.

P01 -010

The Analysis of Browning Degree on Fresh-cut Lotus 
Root Using Image Analysis

JeongSeok Cho*, DaeHyun Kim, JungHoon Park, 
HanBich Kim, HyunJu Son, SuMin Kim, HunSik 
Chung1, KwangDeog Moon
Department of Food Science and Technology, Kyungpook 
National University, Korea, 1Department of Food Science and 
Technology, Pusan National University, Korea

The image analysis as a tool for evaluation of browning 
degree on fresh-cut lotus root was studied. The fresh-cut 
lotus root treated as 4 groups (Cont - without any treatment, 
DB - blanching at 50°C for 5 min in distilled water, AB - 
blanching at 45°C for 5 min in 1% ascorbic acid, CB - 
blanching at 45°C for 5 min in 1% citric acid). The samples 
treated with each methods were packaged with 0.04 mm 
polyethylene bag and stored at 4°C for 9 days. On the RGB 
color space, the AB and CB group showed high R, G, B value. 
On the HSV and CIE L*a*b* color space, the AB and CB 
group showed low browning area, a*, b* value and high L* 
value. Polyphenol oxidase activity was low in the AB and CB 
groups in all storage period. This result means that the AB 
and CB groups were inhibited the development of tissue 
browning. The result of sensory evaluation also supported 
this opinion. And the correlation coefficient between sensory 
evaluation with all color values was over 0.84. Especially, the 
L* value showed the highest correlation coefficient (0.93). In 
conclusion, the image analysis is suitable for analysis of 
browning degree on fresh-cut lotus root by analyzing diverse 
color value.

P01 -012

Determination of Acrylamide in Biscuit and 
Crispbread by LC-MS/MS: The Application of 
Proficiency Testing to Acrylamide Analysis (FAPAS® 

T3035 & T3037)

Jong-Ho Lee*, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., Korea

Acrylamide is a neurotoxic compound classified as a probable 
human carcinogen and a genotoxicant. Historically, acryla-
mide as a contaminant was only thought to be an issue in 
water and its potential exposure to humans was not of 
serious concern. However, after reporting the formation of 
acrylamide in certain fried and baked foods, lots of studies 
about a reduction and analysis techniques have been conducted 
in the world. The analysis method of acrylamide in biscuit 
and crispbread was confirmed and validated through the 
international proficiency tests. The check samples were 
prepared for the LC-MS/MS analysis using the optimized 
sample preparation procedure for quality control and, for 
comparison purposes, also by a method developed by Roach 
et al. at the U.S. FDA. Data acquisition was in positive ion 
selective reaction mode (SRM) using two transition reactions 
for acrylamide (m/z 72 → 55) and 13C3-acrylamide (m/z 75 →
58). Linear calibration curves were obtained over concentra-
tion range of 5 - 250 μg/kg for acrylamide. Estimated limits 
of quantification (S/N = 10) were 5.0 μg/kg.
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P01 -013

Analysis of Bisphenol A by HPLC

Jaeyoen Lee*, Seungrim Baek, Dongsik Jeong, 
Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., Korea

Two,2-bis(4-hydroxyphenyl) propane, commonly known as 
Bisphenol A (BPA), is one of the primary chemicals used to 
make plastics. It is also heavily used in the production of 
various types of food and drink containers. There is a 
consensus that infants are at the greatest risk of harm while 
exposure to extremely low levels of BPA. The analytical 
method of BPA in 50% ethanol was confirmed and validated 
through CRM and the international proficiency tests. There 
are some difficulties to determined low levels of BPA in test 
material because of interferences due to the cross contami-
nation. The recoveries of CRM ranged from 104 to 108 % for 
BPA in 50% ehthanol test material. The international pro-
ficiency tests were carried out with the 50% ethanol test 
material including BPA provided by Food Analysis Perform-
ance Assessment Scheme (FAPAS(R), UK). The test samples 
used directly for proficiency test. The analytical result of BPA 
in test material was 0.114 mg/kg with -0.1 of the z-score 
compared to the assigned value of 0.116 mg/kg by FAPAS(R). 
It is verified that the analytical method is accurate and 
reliable to determine BPA in 50% ethanol test material by 
rapid extraction and HPLC.

P01 -015

Determination of Arsenic Speciation in Rice Grain by 
IC-ICP-MS

Youn-Jee Kim*, Jong-Ho Lee, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., Korea

The food safety has been becoming an important national and 
international focus in these days. Especially, arsenic (As) is 
considered one of the most important toxic elements in the 
environment because of its potential risk to human health 
and to ecosystems. So, we had developed the analysis 
method for arsenic speciation by using IC/ICP/MS and 
monitored the occurrence of arsenic species in rice grain. 
Five species of As were mainly detected in rice such as As+3, 
As+5, AsB, DMA and MMA. Based on the As speciation in 
rice, As+3 (Arsenite) and As+5 (Arsenate) were the major 
compounds and AsC was not detected. Arsenic speciation 
analysis of rice grains demonstrated that the inorganic forms 
were dominant in rice grain cultivated in Korea and USA. 
The concentration order of As species in rice grains was 
observed to As+3 > As+5. DMA > MMA. The percentages of 
inorganic As contents in rice samples from Korea and the 
USA were shown as similar results. The recoveries of 
fortified rice were 91-112 %. The LODs of As speciation 
method had been defined as 0.1-0.3 μg/kg.

P01 -014

Determination of Seven Water-soluble Vitamins in 
Noodle Soup by Solid Phase Extraction and High 
Performance Liquid Chromatography

Seungrim Baek*, Jaeyoen Lee, Jong-Ho Lee, 
Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., Korea

A reversed-phase high-performance liquid chromatographic 
procedure has been developed for determination of water- 
soluble vitamins (ascorbic acid, thiamine, riboflavin, niacin, 
niacinamide, pyridoxine, folic acid) in noodle soups. Sample- 
treatment entails SPE with Sep-Pak C18 (500-mg) cartridges. 
The water-soluble vitamins were analyzed by HPLC on a 
Discovery C-18 column (150 mm × 4.6 mm) with a gradient 
elution of mobile phase consisting of 0.05 mol L−1 mono-
potassium phosphate (solvent A) and methanol (solvent B). 
The detection limits ranged from 0.1 to 0.8 mg L−1. The 
accuracy of the method was tested by measuring average 
recovery ranged between 90.2 and 95.6%.

P01 -016

Health Risk Assessment of Perchlorate in Agricultural 
Products

Min-Ji Kim1,2*, Ji-Young Kim1, Won-Il Kim1, Gyeong-Jin 
Kim1, Hyun-Myung Noh1,2, Doo-Ho Kim1, Ki-Moon Park2

1Chemical Safety Division, National Academy of Agricultural 
Sciences, RDA, Korea, 2Department of Food Science & 
Biotechnology, Sungkyunkwan University, Korea

Perchlorate is known to cause deleterious effect on human 
health. In general, Perchlorate can be taken into the thyroid 
glands and interfere with iodide uptake. The determination 
of perchlorate in agricultural product is important. The objec-
tive of this study was to determine the perchlorate concent-
rations in the samples of various agricultural products. 
Furthermore, this study was focused on health risk assess-
ment. In this study, samples of cereals, vegetables, fruits were 
estimated for perchlorate contents. Perchlorate concentrations 
were analyzed by liquid chromatography-tandem mass spec-
trometry. The results showed that agricultural products 
respectively contained perchlorate concentrations in the 
range of: cereals 0.19-7.46 μg/kg, vegetables 0.52-23.06 μg/kg, 
fruits 0.82-1.25 μg/kg. The recoveries of perchlorate from 
spiked agricultural products ranged from 87.72-111.26%. 
This study results is lower than the RfD (Reference Dose, 0.7 
μg/kg/body weight/day) value suggested by US IRIS (Integrated 
Risk Information System). This result indicates that people 
current exposure to perchlorate from agricultural products 
consumption is evaluated as safe.
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P01 -017

Development of Nano Bubble Water for Fermented 
Gochujang Product in Quality

Juhee Heo*, Seongyeop Jeong, Doyoun Jeong
Sunchang Research Center for Fermentation Microbes, Korea

Using nano-bubble water gochujang was prepared to compare 
the quality characteristics. After refining waterworks, spring-
water, nano bubble O2 water, nano bubble H water, we 
checked the character in quality by checking the product 
with the interval of 0, 15, 30, 45, 60, 75 and 90 days in terms 
of tests such as general (Water content, Amino-nitrogen, salt, 
pH, Acidity), Free amino acid an organic acid. Its water 
content was 42.36- 54.23%, that of salt 5.1-8.4%. From 4.55- 
5.02 in the beginning to 4.07-4.9 in 13th week, pH doesn't 
show that much of change. Acidity didn't vary that much 
either on its length of ferment of hot pepper paste, but on 
aging of that. Nitrogen content, which is an important factor 
of fermented product increased as its aging days increased.

P01 -019

Chemical Components Analysis of Packaged-red 
Pepper Powder in South Korea

Kyung A Lee*, Eun Jeong Choi, Kyung Hyung Ku
Korea Food Research Institute, Korea

The objective of this study was to determine the chemical 
components distribution of the packaged red pepper powder 
in South Korea. The moisture content of the thirty-two sam-
ples had a range of 10.29-16.32%, and about fifty percent of 
samples exceeded 13% of KS moisture standards of red pepper 
powder. In the hot taste of red pepper samples, there was a 
difference between analyzed actual capsacinoids contents 
and labeled hot taste grade. In the red pepper labeled very 
hot taste, it had low capsaicinoids content compared to the 
mild labeled sample. Also, it demonstrated a wide distribu-
tion of ASTA value 49.71-144.92, free sugar 9.29-27.75% and 
ascorbic acid 350-930 mg%. The correlation of capsaicin and 
dihydrocapsaicin was high value (R2=0.9). In the principle 
component analysis results, PC1 (capsaicinoids) and PC2 
(free sugar) showed to explain 30.97% and 24.32% of the total 
variance, respectively. The thirty-two samples of packaged- red 
pepper powder were divided into three groups by the cluster 
analysis.

P01 -018

Validation of the Folin Ciocalteu Method for the 
Determination of Total Phenolics in Grape Seed 
Extract

Seung-Eun Lee*, Seung-Kook Park
Department of Food Science and Biotechnology, 
Kyung Hee University, Korea

The objective of this study was the optimization of the 
validation of the Folin-Ciocalteu method for quantitative 
determination of total phenolics in grape seed extract (GSE). 
The performance characteristics of the method were estab-
lished by assays with standard solutions of gallic acid, 
spiked, and unspiked samples. Linearity, range, specificity, 
accuracy, precision, detection, and quantitation limits were 
evaluated. Linearity (r>0.999) was demonstrated between 20 
to 100 μg/mL of phenolics in GSE, and no significant matrix 
effect with the starch addition was observed in this range. 
Mean recoveries obtained from the spiked samples at 50 μ
g/mL was 98.808%. The relative standard deviation for 
intra-day and inter-day precision conditions were 2.006 and 
3.418%, respectively. The theoretical limits of detection limit 
(LOD) and quantification limit (LOQ) obtained in this study 
were 2.5 and 7.576 μg/mL, respectively. These validation 
results demonstrated that the Folin-Ciocalteu method is 
suitable for the determination of total phenolics in GSE.

P01 -020

Quality Characteristics of Commercial Whole Red 
Pepper in South Korea 

Kyung A Lee*, Min Seon Koo, Kyung Hyung Ku
Korea Food Research Institute, Korea

This study was to determine the quality characteristics of 
whole red pepper in South Korea. It was to investigate the 
quality characteristics distribution of twenty-six whole red 
pepper such as ASTA, capsaicinoids, free sugar, ascorbic acid, 
microbiologic examination etc. The moisture content of the 
samples had a range of 9.88-17.22%, and about fifty percent 
of twenty-six samples exceeded 13% of KS moisture standards 
of whole red pepper. Also, it demonstrated a wide distribu-
tion of ASTA value 77.97-153.43, capsaicinoids 0-164.09, free 
sugar 9.26-23.10% and ascorbic acid 620-1,030 mg%. Correla-
tion of fructose and glucose in free sugar was high value 
(R2=0.9). In the principle component analysis results, PC1 
(capsai cinoids) and PC2 (free sugar) showed to explain 20.95% 
and 23.06% of the total variance, respectively. The total 
microbial count and fungi was 1.74-5.77 log CFU/g and no 
detected-5.09 log CFU/g, respectively. Coliform has a lot of 
detected samples and E.coli O157:H7 was showed negative.
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P01 -021

Analytical Method of 6-Benzyl Aminopurine 
Residues, A Growth Regulator of Agricultural 
Commodities

Moon-Ik Chang*, Sang-Mok Lee, Jae-Young Kim, 
Tae-Hoon Kim, Han-Jin Lee, Si-Won Choi, Yoon-Jae Cho, 
Jung-Ah Do, Myung-Ae Kim, Hee-Jeong Kim, MeeKyung 
Kim, Gyu-Seek Rhee
Pesticide and Veterinary Drug Residues Division, Department 
of Food Safety Evaluation, National Institute of Food and 
Drug Evaluation, Ministry of Food and Drug Safety, Korea

This study focused on the analytical method of 6-benzyl 
aminopurine (6-BAP) which is a growth regulator, a first- 
generation synthetic cytokinin for agricultural commodities. 
We are going to monitor pesticide residues in the agricultural 
foods which are circulated in Republic of Korea. We extract 
6-BAP with acetone primarily in all samples followed by 
ion-associated partitioning method. After that, we increased 
the vapor pressure of 6-BAP by N-methylation with iodide 
methane. Finally, N-methylated 6-BAP was separated with 
ethylacetate. We applied gas chromatograph/nitrogen-phos-
phorous detector (GC/NPD) to analyse. The standard cali-
bration presented linearity with correlation coefficient (r2)> 
0.9999, analysed from 0.2 to 4 mg/kg. The limit of quan-
titation (LOQ) showed 0.05 mg/kg, and average recoveries 
ranged from 70.4 to 105.2%. The repeatability of measure-
ments expressed as coefficient of variation (CV%) was less 
than 3.1 to 12.8% in 0.05 to 0.2 mg/kg. Therefore, newly 
improved analytical method for 6-BAP in agricultural com-
modities was applied to national pesticide residues monito-
ring research.

P01 -023

Effects of Various Heating Methods on Glucosinolate, 
Carotenoid, and Tocopherol Contents in Broccoli

Eun-Sun Hwang*, Do Thi Nhuan
Hankyong National University, Korea

The objective of this studywas to determine the influence of 
heating (i.e. boiling, steaming, microwaving) on carotenoid, 
tocopherol, and glucosinolate concentrations in broccoli. We 
detected five glucosinolate peaks in broccoli representing 
glucoraphanin, 4-hydroxyglucobrassin, glucobrassicin, 4-meth-
oxyglucobrassicin, and neoglucobrassicin. Various heating 
methods affected the concentrations of nutrients and health- 
promoting compounds in cruciferous vegetables. The concen-
trations of five glucosinolates in broccoli significantly de-
creased after different heating methods, and the rate of de-
crease was higher with increased cooking time. Cooking 
broccoli significantly increased the apparent concentrations 
of lutein, β-carotene, α-tocopherol, and γ-tocopherol. Our 
results clearly show that health-promoting compounds in 
broccoli are significantly affected by different heating methods, 
and that all heating treatments reduced glucosinolate concen-
trations. However, carotenoid and tocopherol concentrations 
were increased by various heating methods, and a longer 
heating time increased their extractability.

P01 -022

Effects of Different Drying Methods on the Bioactive 
Compound Contents of Black Chokeberry (Aronia 
melanocarpa)

Nhuan Do Thi*, Eun-Sun Hwang
Hankyong National University, Korea

Black chokeberry, Aronia melanocarpa, is a perennial, deci-
duous shrub belonging to the family of Rosacea. Drying is an 
important process raw food materials, as the drying process 
inhibits enzymatic degradation and limits microbial growth. 
We determined the optimal drying technique to maintain 
high levels of bioactive compounds in black chokeberry by 
determining how different drying methods affect total 
bioactive compound contents in 80% ethanolic extracts. 
Fresh black chokeberry was dried using 3 different drying 
methods: sun-drying, freeze-drying, and oven-drying. Subse-
quently, the dried material was finely ground and extracted 
using an aqueous solvent of 80% ethanol. The highest 
amount of total polyphenol, flavonoids, and anthocyanins 
were detected in freeze-dried black chokeberry after sun- or 
oven-drying. We detected 3 phenolic compounds: chlorogenic 
acid, vanillic acid, and rutin hydrate. Chlorogenic acid was 
the major phenolic compound, while the amounts of vanillic 
acid and rutin hydrate were similar. The results support that 
the freeze-drying technique has some advantages to retain the 
antioxidant compounds of black chokeberries.

P01 -024

Method Validation and Quantification of IgY from Egg 
Yolk Using the UPLC System

Jung-Min Choi*, Sun-Yeop Lee, Soo-Ung Lee, 
Young-Jin Lee
Department of Technical Development Chuncheon Bioindustry 
Foundation, Korea

The purpose of this study is to establish the method valida-
tion and quantification of specific IgY which selectively 
inhibits the absorption of cholesterol. Therefore, this research 
developed new method validation for the content of IgY in 
egg yolk using Ultra Performance Liquid Chromatography 
(UPLC, Shimadzu) and performed quantification. Separation 
and quantification were successfully achieved with an 
Acquity UPLC BEH300 C4 column (Waters) by 0.1% triflu-
oroacetic acid (TFA) added acetonitrile (AcN) and water at a 
flow rate of 0.3 mL/min. UV detection was performed at 280 
nm. Limit of detection (LOD) and quantification (LOQ) for 
IgY were 0.001 mg/mL and 0.015 mg/mL. The relative stan-
dard deviation (RSD) for intra- and inter-day precision was 
less than 1.0%, and the recovery was in the range of 
100±3%. Therefore, developed method in this study is 
considered to be accurate, rapid, and it is suitable for the 
determination of IgY content in egg yolk. In addition, it can 
be used for production of products.
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P01 -025

Voltammetric Bio-assay of Caffeine in Tea and 
Carbonated Beverages

Suw Young Ly*, Young Sam Jung, Dug Joon Sohn1, 
Tack Hyun Chung1, Do Hoon Kim1, Young Wook Kim1, 
Yeol Min Sung1, Min Sang Youn1, Dae Hong Kim2

Biosensor Research Institute, Seoul National University of 
Science & Technology, Korea, 1Advanced Scientific Research 
Group in Shinil High School, Korea, 2Advanced Scientific 
Research Group in APIS High School, Korea

In vivo fluid systems, concentrated food caffeine is related to 
human vitals of brain and nerve cell control, In many cases 
they are extremely include and effective, as they are easily 
absorbed and remain in neuro vascular organs for a long 
time. The aim of this experiment is to discuss the ectroche-
mical assay of trace caffeine using modified electrode was 
used with cyclic and stripping voltammetry, here optimum 
analytical parameters attained to micro working ranges, 
under in vivo condition, the diagnostics can be applied to 
human vascular and trace analysis at real time or in vitro
assay, that can be usable for food controls and in organ direct 
assays.

P01 -027

Rapid Recognition of Trace Metal Cd(II) in Drink 
Water Using Micro Probe

Suw Young Ly*, Yong Ki Kim1, Ji Won Choi1, Joo Whan 
Yohn1, Jong Hyo Weon1, You Kyoung Ahn1, Jae Eun Gil1, 
Ju Hyun Kim1

Biosensor Research Institute, Seoul National University of 
Science & Technology, Korea, 1Advanced Scientific Research 
Group in Wabu High School, Korea

The trace detection of toxic Cd(II) was performed using a 
modified working sensors, The effective factors influencing 
the voltammetric accumulation time, accumulation potential 
and extraction of other para strength have been searched in 
electrolyte, which recognition results were attained to micro 
working ranges, and an analytical time only 30 s obtained, 
here detection limit is micro range, that is better sensitive 
than other common methods such as spectro photometric, 
ICP mass and chromatographics, which can be usable for any 
assay in food systems, biological and environmental in vivo
assays.

P01 -026

Development of a Voltammetric Detection Systems for 
Lead in Food by Using Mercury Immobilized on a 
Graphite Working Electrode

Suw Young Ly*, Seong Yub Han, Min Jeong Lee1, Jee 
Yeon Beak1, Young Hoe Lee1, Young Ho Bang1, Eun Ho 
Kang1, Yong Duck Cho1, Sang Hyun Hang1

Biosensor Research Institute, Seoul National University of 
Science & Technology, Korea, 1Advanced Scientific Research 
Group in WabuHigh School, Korea

This paper shows of the trace lead detection and optimization 
by standard Pb(II) in the electrolyte blank buffer obtained by 
voltammetric assay using modified working electrode as an 
oxidation and reduction attempt to improve and detect the 
cyclic and stripping method. For this purpose, first, a spike 
lead constant, optimum parameters were searched using 
stripping voltammetry such as voltammetric frequency step 
potential increment potential accumulation potentials scan 
directions of anodic and cathodic strength were optimized. 
Here results was shown to provide results for the determi-
nation of trace pb(II) in electrolyte buttons that are more 
accurate than those obtained by other common methods such 
as photometric, mass spectrometrics and modified probe 
methods.

P01 -028

Antioxidant Activities and Bioactive Components of 
Different Parts from Acanthopanax senticosus and 
Acanthopanax koreanum

Young-Hyun Kim*, Da-Bin Bae, Sun-Ok Park1, Sang-Jong 
Lee1, Ok-Hyun Cho2, Ok-Hwan Lee
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1STR Biotech Co., Ltd., Korea, 
2University of Massachusetts, Medical School, USA

This study was to investigate the antioxidant activities and 
bioactive components of different parts from Acanthopanax 
senticosus and Acanthopanax koreanum. The antioxidative 
activity was assessed by various in vitro assays such as DPPH, 
ABTS and reducing power, and the analysis of bioactive 
components was evaluated using HPLC and spectrophoto-
metric method. Among the different parts of A. senticosus, the 
leaf showed the highest total phenol (56.08±0.47 mg GAE/g) 
and flavonoid (41.23±1.98 mg RE/g) contents that correlated 
with its highest antioxidant activities. In the case of A. 
koreanum, the fruit had the highest total phenol (73.34±1.16
mg GAE/g) content. Moreover, the fruit of A. koreanum was 
significantly higher in antioxidant activity than those of other 
parts. The contents of eleutheroside B and E were 757.8±1.7
and 1,047.6±3.8 in the stem of A. senticosus, 1,121.8±15.9
and 1,492.3±80.9 in the stem of A. koreanum. The contents 
of eleutheroside B and E were higher in the stems of both 
A. senticosus and A. koreanum than other parts.
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P01 -029

Physicochemical Analysis of Commercial Dongchimi 
(Korean Water Kimchi)

Jin Joo Choi*, Joo Hyoung Cho, Chang Ho Chung
Department of Culinary & Foodservice Management, Sejong 
University, Korea

Commercial production of kimchi is rapidly increasing in 
domestic market. Physicochemical analysis when in the 
palatable period (pH 3.9- 4.2, T.A. 0.15-0.3% as lactic) of 10 
commercially available dongchimi were undertaken to deter-
mine major metabolites of fermentation. The range of salinity 
and total soluble solids were 1.01-2.30% (w/v) and 2.9-6.8 
(%°Bx), respectively. Lactic and acetic acid were detected in 
all samples but organic acids such as malic, citric, and suc-
cinic included depending on the samples. For sugar analysis, 
glucose, fructose, and mannitol were detected in all tested 
samples and maltose and sucrose included depending on the 
products. Gamma-amino-n-butyric acid (GABA) and arginine 
were relatively high among other free amino acids. Analysis 
of sugar, organic acid, and free amino acid provided from this 
study could be useful for quality control for commercial 
dongchimi production.

P01 -031

Studies on the Brewing Suitablity of Barley Cultivars 
by the Physicochemical Analysis

Bo-Young Lee*, Seung-Il Jeong, Ga-Young Lee, 
Jong-Wook Kim
JeonJu Biomaterials Institute, Korea

This study was performed to investigate the brewing suit-
ability of 9 barley cultivars for the production of makgeolli. 
Barley cultivars are naked barley (Saechalssal, Saessal, Hin-
chalssal) treated with 77% polishing rate, malting barley 
(Hopum, Baekho, Maekhyang), and covered barley (Dahyang, 
Haemi, Kunal 1) treated with 67% polishing rate. Crude 
protein contents of barley cultivars were 6.33-10.59% 
(Baekho 6.33%, Saechalssal and Haemi 10.59%, respectively), 
dietary fiber contents were 8.99-13.37% (Baekho 8.99%,
Haemi 13.37%), iron contents of barley cultivars were 
1.56-2.34 mg%, 6.9-10 times of those of rice. potassium 
contents of barley cultivars were 190.44-295.47 mg%, 4.0-6.2 
times of those of rice. Thousand grain weights of barley 
cultivars (Hopum, Baekho, Saessal, Kunal 1, Maekhyang) 
were 31.57g, 30.65g, 29.26g, 28.15g, 27.22g, respectively.

P01 -030

Method Validation for Determination of Eleutheroside 
B and E in Acanthopanax koreanum

Da-Bin Bae*, Young-Hyun Kim, Sun-Ok Pack1, 
Sang-Jong Lee1, Ok-Hyun Cho2, Ok-Hwan Lee
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1STR Biotech Co., Ltd., Korea, 
2University of Massachusetts, Medical School, USA

This study was to investigate the method validation for 
determination of eleutheroside B and E in Acanthopanax 
koreanum. The specificity of eleutheroside B and E was 
satisfied with retention time and Photo diode array (PDA) 
spectrum with standard compounds using HPLC. The cor-
relation coefficient of eleutheroside B and E showed 0.9997 
and 0.9999, respectively. The limit of detection (LOD) of 
eleutheroside B and E were 0.05 μg/L and 0.025 μg/L, re-
spectively. In addition, the limit of quantitation (LOQ) of 
eleutheroside B and E were 0.25 μg/L, respectively. The 
relative standard deviation (RSD) of all results was less than 
10%. The inter-day and intra-day precision of eleutheroside 
B were 1.4-5.0 and 2.8-2.9, respectively. Moreover, the inter- 
day and intra-day precision of eleutheroside E were 1.1-2.5 
and 0.4-1.1, respectively. These results suggest that this 
analytical method will be use to assay the content of ele-
utheroside B and E in different Acanthopanax species.

P01 -032

Determination of Biogenic Amines in the Fermented 
Food Using Ultra-performance Liquid Chromatography 
(UPLC)

Hyang-mi Kwon*, Hyeo Joong Kim, Chulyoung Kim,
Jae Hun Sim, Chul-Sung Huh
Food Safety Center, Korea Yakult Co., Ltd., Korea

A rapid and reliable UPLC method for the determination of 
biogenic amines (Tryptamine, 2-Phenylethylamine, Putrescine, 
Cadaverine, Histamine, Tyramine, Spermidine, Spermine) in 
fermented food was established. The eight biogenic amines 
(BAs), which are normal constituents of fermented foods, 
were extracted by optimized acidic solvent and derivatized 
with dansyl chloride. The analysis was performed on a 
Waters Acquity UPLC System with an Acquity UPLC BEH C18

column (5.0 mm×2.1 mm I.D., 1.7 um) and a gradient elution 
of water-acetonitrile containing 0.1% formic acid. The eluted 
biogenic amines were monitored at 225 nm, the run time was 
within 6min. Accordingly, the eight investigated BAs fer-
mented food can easily be identified and reliably quantified. 
The method provides a satisfactory linearity (r2=0.9979-0.9999) 
and the limits of detection (LODs) were in the range of 
0.03-0.30 mg/L. The recoveries of eight BAs spiked in the 
fermented food sample were in the range of 80-135%. The 
result showed that UPLC method was very simple, rapid, 
sensitive and efficient for the determination of trace amount 
of BAs.
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P01 -033

Method Development for the Quantitative Analysis of 
Residual Sulfur in Hops

Seung-Min Oh*, Seung-Hye Baek, Seung-Kook Park
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea

Elemental sulfur (S0) sprayed in hop cultivation to control 
powdery mildew is known to form volatile sulfur compounds 
(VSC) during beer fermentation. The overproduction of VSC 
from beer fermentation depends on the levels of residual S0

that might be left on hops at harvest. Quantitative analysis 
of residual S0 on hops during growing season and at harvest 
is important, but there has not been any method available for 
that. In this study, an easy and fast analytical method for 
residual S0 determination was developed using detection tube 
in which the tube reacts selectively with hydrogen sulfide 
(H2S) which is formed by a reducing agent, DL-Dithiothreitol. 
Two different purging gas sources, AlkaSeltzerⓇ and N2 gas 
were evaluated for the entrainment of H2S. The AlkaSeltzerⓇ
tablet, though is convenient and time-saving, the results 
showed diffused color band and poor reproducibility as 
compared to the result from N2 gas purging. Several detection 
tubes were evaluated for their performance with N2 gas and 
good reproducibility and linearity was achieved (R2>0.999). 
By using the method, the amount of residual S0 in five 
varieties of hop were determined and the levels of S0 was 
6.87-13.32 μg/g.

P01 -035

Determination of Mycotoxins in Food Using UPLC/ 
MS/MS and ELISA

Hyun Kim*, Hyunjae Rha, Dongseop Lee, Jungseop Roh
Safety Guarantee Institute, HAITAI Confectionery & Foods 
Co., Ltd., Korea

Mycotoxins are considered to be one of the most important 
natural contaminants in foods and feeds. LC/MS/MS is sprea-
ding rapid technique for simultaneous screening, identifica-
tion and quantitative determination of mycotoxins. In addition, 
ELISA is frequently used for screening purposes as well. This 
study compared an ELISA to UPLC/MS/MS technique for 
measurement of mycotoxins in food. Toxins were extracted 
from the samples with water, acetonitrile and methanol. 
Clean Up was important step in mycotoxins at trace levels, 
and used immunoaffinity columns. Samples were analyzed 
using UPLC/MS/MS and ELISA. We observed different data 
in processed food samples between UPLC/MS/MS and ELISA. 
But data were similar in raw material like Maize. The majority 
of data collected in this study suggested assay differences in 
samples.

P01 -034

Formation and Reduction of Furan in Food Model 
Systems

Jinsil Kim*, Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University-Seoul, Korea

Furan model systems consisted of mono-saccharides (0.5 M 
of glucose, ribose), amino acids (0.5 M of alanine, serine) 
and/or 1.0 M ascorbic acid were heated at 121°C for 25 min. 
The effects of additives (each 0.1 M) such as metal ions (iron 
sulfate, magnesium sulfate, zinc sulfate, calcium sulfate, 
iodine), antioxidant (BHT, BHA) and 2,3-butadienone (inhi-
bitor of dicarbonyl compounds) on the formation of furan 
were measured. The amount formed ranged from 6.8 to 527.3 
ppb. In model systems of glucose/serine and glucose/alanine, 
the level of furan increased by 7% to 674% when additives 
were added. In contrast, the level of furan decreased by 
18-51% in model systems of ribose/serine and ribose/alanine 
with additives except for zinc sulfate and iodine. The level 
of furan in a system of ascorbic acid alone increased by 
3164% and 3681%, respectively when iron sulfate and iodine 
were added. The results suggest that the additives play a 
significant role in the formation of furan.

P01 -036

Simultaneous Analysis of Sugar Compounds and 
Sugar Alcohols in Foods by UPLC/MS/MS

Mili Ryu*, Dongseop Lee, Jungseop Roh
Safety Guarantee Institute, HAITAI Confectionery & Foods 
Co., Ltd., Korea

A LC/MS/MS method is developed for the determination of 
five sugar compounds (fructose, glucose, sucrose, maltose, 
lactose) and three sugar alcohols (xylitol, sorbitol, maltitol) 
present in food. In comparison with the more easily and used 
LC method, the LC-MS/MS method greatly reduces retention 
time. The LC-MS/MS method also makes it possible to sepa-
rate sorbitol peak from glucose peak. Use of a polymer-based 
amino analytical column resolved the target compounds from 
the extracted solvent and provided limited separation among 
the target compounds. The target analytes are quantified 
using their [M+NH4] ions. LC/MS/MS gives a lower limit of 
detection than LC alone. The limits of detection are 100 μg/L 
in sugar compounds and sugar alcohols are detected up to 
50 μg/L.
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P01 -037

Sample Handling Procedures for the Food 
Composition Table in Korea

Je-Weol Choi*, In-A Seo, Se-Na Kim, Youngmin Choi, 
Jung-Bong Kim, Woo-Jeong Shin, Sung-Hee Lim, 
Hong-Ju Park, Haeng-Ran Kim, Young-Sook Cho
National Academy of Agricultural Science, RDA, Korea

The food composition table was implemented in 1970 to 
update and improve the quality of food composition data 
maintained by the rural development administration in 
Korea. The latest food composition table (11’th revision) was 
published in 2011 with 2,757 foods and 22 nutrition com-
ponents, But consumer’s demand for various nutrition is 
growing consistently. RDA was designed to sample and 
analyze frequently consumed foods over 1,000 foods in Korea 
using the results of national health and nutrition examination 
survey. These foods covers raw materials and processed foods 
over 200 foods per year. And nutrition components was 
enlarged from 22 to 43 with addition to vitamin B6, vitamin 
B12, vitamin K, vitamin D, folate, trans fatty acid, etc. Sample 
handling procedures and qualified analytical laboratories was 
established. Methods for careful handling of food sample 
from acquisition to analysis were developed to ensure the 
integrity of the samples and subsequent generation of accu-
rate nutrient values. It provides a foundation for developing 
sample handling protocols of foods to be analyzed uner RDA 
and for other researchers working on similar projects.

P01 -039

Total Folate Content of 16 Edible Plants Consumed in 
Korea

Bo Min Kim*, Young-Sook Cho, Jung-Bong Kim, Se-Na 
Kim, Seongbae Kim, Youngmin Choi
Functional Food & Nutrition Division, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea

The objective of this study was to determine total folate 
content of 16 edible plants consumed in Korea. The trien-
zyme digestion (AOAC Official Method 2004.05) including 
protease, α-amylase, conjugase for the extraction of total 
folate from samples was used in this study. Total folate 
content of samples was in the range of 49.3-146.9 μg/100 g on 
a wet weight basis. Eleutherococcus senticosus (Rupr. & 
Maxim) (146.9 μg/100 g) had the highest total folate contents, 
followed by Erysimum amurenseKitag (142.8 μg/100 g) and 
Ledebouriella seseloides H. Wolff (140.4 μg/100 g). Analytical 
method validation parameters including accuracy and pre-
cision were determined. Overall recovery from samples was 
closed to 100%.

P01 -038

Processing Condition Setting of Vegetable Samples for 
the Food Composition Table

In-A Seo*, Je-Weol Choi, Se-Na Kim, Yong-Min Choi, 
Jung-Bong Kim, Haeng-Ran Kim, Hong-Ju Park, 
Young-Sook Cho
National Academy of Agricultural Science, Rural Development 
Administration, Korea

Food composition table was implemented in 1970 by Rural 
Development Administration (RDA) in Korea. This on going 
program is redesigned in 2013 in order to systematically and 
trustly updateand prove the quality of food composition data, 
in cooperation with 9 institutes. RDA analyzes moisture and 
fat of frequently consumed foods to test homogenize of food 
samples. And we established standards of food processing 
conditions to make processed vegetable food samples. For 
example of Royal fern, we collected it from Gangwon pro-
vince, hongcheon county, as a chief producing district. We 
pretreated it on various method, raw, dried, boiled, blanched, 
steamed, boiled and dried by appropriate processing condi-
tion, and observed nutrient values (moistur, fat). As a result, 
both moisture and fat was not much different between row 
and boiled roral fern, but was much different between boiled 
and dried roral fern.

P01 -040

Iodide Amount in Raw Milk and Whole Milk by Ion 
Chromatography

Ho Jin Kang*, Da Hye Jeong, Dong Kuk Kim, Eun Seon 
Lee, Do Wan Kim, Eun Ah Kim, Yong Kook Shin
Seoul Dairy Cooperative R&D Center, Korea

This study was conducted to evaluate the amount of iodine 
in whole milk. Samples were collected from bulk tank milk 
of Seoul Dairy Ansan Plant and purchased from a domestic 
super market. Iodide analysis was carried by ion chromato-
graphy system consisting of Dionex IC 3000 and ED 40 
electrochemical detector. The method validation was performed 
for limit of detection (LOD), limit of quantification (LOQ), 
recoveries and linearity. LOD and LOQ were calculated on 
the basis of the standard deviation of samples added with 
iodine standard at 10 μg/L. As a result, LOD was 6.54 μg/L 
and LOQ was 19.46 μg/L. The recoveries for 10 μg/L and 100 
μg/L standard spikes on samples were 89% and 101%, respec-
tively. The linearity was r2 = 0.99959 in the range of 25 to 
400 μg/L. The iodide contents were analyzed 130.98-228.19 
μg/L in raw milk samples, and 112.92-177.92 μg/L in whole 
milk samples, except only one whole milk sample of 15.56 
μg/L. The iodide was not detected in organic milk. In 
conclusion, the concentrations of iodine in whole milk were 
likely to vary and was influenced by feeding conditions in 
dairy farms.
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P01 -041

Multi-residue Method for the Target Analysis of Pesti-
cides in Crops by Liquid Chromatography-tandem 
Mass Spectrometry

Nam-Sun Kim*, SeongSoo Park, Hwa-Mi Lee, Mi-Jung 
Noh, Hyun-Sook Lee, SungIl Kim, DaeHyun Cho, 
Suenie Park
Hazardous Substances Analysis Team, Center for Food & 
Drug Analysis, GyeongIn Regional Food & Drug Administration,

Ministry of Food and Drug Safety, Korea

The liquid chromatography-tandem mass spectrometry (LC- 
MS/MS) multi-residue method for the analysis of 86 pesti-
cides in vegetable, fruits and cereals has been developed. The 
monitoring of pesticide residues in food is nowadays a 
priority objective in order to get extensive evaluation of food 
quality and to avoid possible risks to human health. LC-MS 
is rapidly becoming an accepted technique in pesticide 
residue analysis for regulatory monitoring purposes. The LC 
system was coupled to a triple quadruple mass spectrometer 
instrument, TSQ Quantum Ultra (Thermoelectron, USA) 
equipped with an electrospray ionization (ESI). Gradient 
elution has been used in conjunction with positive or nega-
tive mode ESI-MS/MS to detect up to pesticides in different 
crop matrices. Recoveries, precision, linear dynamic ranges, 
and limit of quantitation (LOQ) in the analytical method were 
validated. The method was applied for 86 pesticides analysis 
of 15 kinds of crops collected from commercial markets in 
Korea.

P01 -043

Determination of Residual Pesticides in Agricultural 
Products Using GC-MS/MS 

Nam Suk Kang*, Seong Cheol Kim, Jin Wook Jang, Do 
Hyeong Kim, Dong Eon Kim, Se Ra Won, Jae Hee 
Hyun, Ji Hoon Choi, Da Na Kim, Kyoung Jin Kang, 
Dong Yun Jung, Ju Young Park, Ki Sung Kwon
Busan Regional Korea Food and Drug Administration, Korea

This monitoring study was investigated to collect data on 
pesticide residue levels in domestic current agricultural 
products of Korea. 206 kinds of pesticide upon these products 
were analyzed using simultaneous multi component analy-
tical method of Korean Food Standards Codex, and 120 sam-
ples of 15 agricultural products collected from 9 regions were 
supplied for this study. For the validation of this method, the 
items of recoveries, linearity and limited of quantitation 
(LOQ) were analyzed. Most pesticides were recovered in the 
range of 60-130% with relative standard deviation generally 
less than 10%. Linearity and LOQ values were 0.9938 and 
1-50 ng/mL, respectively. In the results, pesticide residues 
were detected in 28 samples, chlorpyrifos and procymidone 
of them were shown a high frequency of detection in the 
analyzedpesticides. The levels of the detected pesticide 
residues in agricultural samples were not exceed the maxi-
mum residue limits (MRLs). The results mean that the 
detected pesticides were in a safe level, and the pesticide 
residues on the current agricultural products in Korea are 
properly controlled.

P01 -042

Quantitative Analaysis of Phenolic Compounds and 
Antioxidative Activities of 17 Sweet Potatoes Varieties 
From Korea

Ji Su Park*, Mun Yhung Jung
College of Food Science, Woosuk University, Korea

The phenolic compounds in 17 sweet potato varieties from 
Korea were extracted and identified by HPLC-DAD-ESI-Q- 
TOF-MS2. The phenolic compounds in the sweet potatoes 
were quantified by HPLC/diode array detector (DAD). Phe-
nolic compounds found in the sweet potatoes were isomers 
of chlorogenic acid, which were 3- caffeoylquinic acid, 5- 
caffeoylquinic acid, 4- caffeoylquinic acid, 4,5-di-O-caffeoyl-
quinic acid, 3,5-di-O-caffeoylquinic acid, and 3,4-di-O-caffe-
oylquinic acid. The extraction of phenolic compounds from 
sweet potato was greatly dependent on the types of extracting 
solvents. The profiles and quantity of chlorogenic acids in 
sweet potatoes differed greatly with variety. Juhwangmi con-
tained the highest quantity of chlorogenic acid (2080.16 μg/g 
dry weight), followed by Hayarnmi, Su, Yulmi, and Cheongsol, 
in a decreasing order. Matnami contained the least quantity 
of chlorogenic acid (73.61-2080.16 μg/g dry weight). The 
DPPH and ABTS scavenging, and FRAP capacities varies 
greatly with varieties. There was a high correlation (>0.95) 
between the total chlorogenic acid contents and the antioxi-
dative activities measured by DPPH, ABTS, and FRAP assays.

P01 -044

A New Development of Analytical Method for Simul-
taneous Characterization and Quantification of Pyrazins 
in Perilla Seed Oil by Headspace-Solid Phase Micro-
extraction-Gas Chromatography-Tandem Mass 
Spectrometry

Tae Young Kwon*, Ji Su Park, Mun Young Jung
College of Food Science, Woosuk University, Korea

A new headspace (HS)-solid phase microextraction (SPME)- 
gas chromatography-tandem quadrupole mass spectrometry 
(GC-MS2) has been developed for the simultaneous charac-
terization and quantification of pyrazines in perilla seed oils. 
The HS-SPME conditions such as fiber choice, extraction 
temperature, and adsorption times were tested. The esta-
blished GC-MS2 showed low detection limit (LOD), and high 
specificity, recovery and precision for the pyrazine analysis 
in perilla seed oils. The relative standard deviations (RSDs) 
for the intra- and inter-day repeated analysis of pyrazines 
were less than 9.49 and 9.76%, respectively. The mean 
recoveries for spiked pyrazines in perilla seed oil were in the 
range of 94.6-107.92%. Fourteen pyrazine compounds in 
perilla seed oils were isolated, identified and quantitated. 
Degree of roasting influenced greatly the composition and 
contents of pyrazines in perilla seed oils.
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P01 -045

Comparative Analysis of Volatiles in the Essential 
Oils from Leaves and Fruits of Chamaecyparis obtuse 
ENDL

Min Hee Hwang*, Hyun Chung, Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea

To investigate and compare the volatile profiles in leaves and 
fruits of Chamaecyparis obtuse ENDL., volatiles in the essential 
oils from leaves and fruits were analyzed by enantioselective 
gas chromatography (on a capillary column coated with β
-cyclodextrin derivative) - mass spectrometry (quadoropole). 
A total of 297 volatiles identified were 62 monoterpenes, 111 
sesquiterpenes, 31 diterpenes, 7 alcohols, 18 benzenes and 
benzene derivatives, 31 carbonyls, 11 esters, 18 hydrocarbons, 
2 phenols, 1 phenylpropanoids, and 5 miscellaneous. Among 
them, monoterpenes, sesquiterpenes and diterpenes such as 
sabinene, (R)-(+)-limonene, 4-terpineol, elemol, (-)-bornyl 
acetate, α-terpinenyl acetate, and (+)-(8.β,13.β)-13-methyl- 
17-norkaur-15-ene were predominant in both fruits and leaves 
essential oils, quantitatively and qualitatively. The enantio-
meric terpenes positively identified in the essential oils of 
both leaves and fruits included (+)/(-)-β-pinene, (+)/(-)-sabinene, 
(+)/(-)-limonene, (+)/(-)-linalool, and (+)/(-)-borneol.

P01 -047

Functional Characterization of Organic or Conventional 
Strawberries

Seung-Hee Nam*, Jeong-Hwa Kang, You Seok Lee, Bong- 
Yun Oh, Sun-Kyung Lee, Kil-Ja Kim, Kyong-Ju Choi
Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea

Recently, organic fruits or vegetables receive the increased 
attention since people are aware of personal health and 
environment. In this study, strawberries were cultivated 
conventionallyor organically on three growth stages and their 
qualities were evaluated with respect to physiochemical 
properties, whitening effect and anti-diabetic function. 
Organic strawberries had a 8% more hardness and a 9% 
higher fruit weight compared to those of conventional ones. 
Organic strawberries contained the 14% lower amount of 
nitrate compounds and 123% ellagic acid, 122% total phe-
nolic compounds or 108% flavonoids, compared to conven-
tional strawberries. Organic strawberries showed a 10% 
higher antioxidant activity, a 15% higher whitening effect, 
and similar No scavenging effect with conventional straw-
berries. As the result of anti-diabetic effect using Db/Db 
mouse, organic strawberries fed mouse showed less body 
weights and sugar contents in blood, compared to conven-
tional strawberries fed mouse. Overall, those results indicate 
that organic strawberries exhibited better product quality and 
physiological functions than conventional strawberries.

P01 -046

The Applicability of Physical Detection Techniques 
on Some Imported Fruits to Identify Their Irradiation 
Status

Deokjo Jo*, Gui-Ran Kim, Hyun-Kyu Kyung, Ju-Woon 
Lee1, Joong-Ho Kwon
School of Food Science & Biotechnology, Kyungpook National 
University, Korea, 1Advanced Radiation Technology Institute, 
Korea Atomic Energy Research Institute, Korea

The analysis of photostimulated luminescence (PSL), thermo-
luminescence (TL) and electron spin resonance (ESR) was 
applied for different imported fruits, such as oranges, grape-
fruit, lemons, limes, bananas, pineapples and mandarins. All 
fruit samples presented negative photon counts in the 1st PSL 
measurement, whereas resulted into intermediate or positive 
in the 2nd (calibrated) measurement. In the 1st TL measure-
ment, the grapefruit, mandarin, lime and banana showed 
maximum peaks in the temperature range of 350-400°C, and 
the orange, lemon and pineapple gave another peaks in 200- 
250°C. However, all fruit samples were demonstrated as 
non-irradiated judging from the TL ratio (<0.1) through the 
normalization step (1 kGy re-irradiation). In the ESR mea-
surement, no samplespresent the radiation-specific ESR 
signal; meanwhile, 6 samples excluding the bananas showed 
a pair of peaks with the instant distance of 6 mT after the 
irradiation (2 kGy). From the results, the TL analysis was 
more applicable for the identification of irradiated fruits than 
PSL and ESR.

P01 -048

Volatile Compounds of High-Strength Acidity Wine 
Vinegars during the Fermentation with Different 
Initial Alcohol Concentration 

Deokjo Jo*, Gui-Ran Kim, Ji-Yeong Baek1, Hyun-Kyu 
Kyung, Soo-Hwan Yeo2, Yong-Jin Jeong3, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1Advanced Radiation Technology 
Institute, Korea Atomic Energy Research Institute, Korea, 
2Fermentation and Food Processing Division, Department of 
Agrofood Resources, NASS, RDA, Korea, 3Department and 
Food Science and Technology, Keimyung University, Korea

The volatile compounds using both SPME-GC/MS and elec-
tronic nose were analyzed in process of wine vinegars with the 
high-strength acidity according to the initial alcohol concen-
tration. The samples by fermentation stages are distinguished 
in the following manner; commercial grape concentrates (Stage 
1), wine (Stage 2), vinegars with the moderate acidity (Stage 
3) and vinegars with the high-strength acidity (Stage 4). The 
concentrate was composed mainly of acids and ethyl esters as 
the volatile compounds whereas the wine was composed of 
alcohols, which increased from 369.18 mg/L of concentrates to 
2822.53 mg/L of wine in total content. The moderate acidity 
vinegar presented the increase in acids instead of the decrease 
in alcohols. The high-strength acidity vinegar, the last stage, 
showed the highest content of 5633.10 mg/L as results of the 
increase of acids. The high-strength acidity vinegar according 
to the initial alcohol content resulted in the highest alcohol 
level in the 9%-sample. Principal component analysis (PCA) 
using an electronic nose presented the separated position 
depending on the fermentation except for the last stage.
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P01 -049

Physiochemical Properties of Organic or 
Conventional Japanese Apricot (Prunus mume) Fruit

Seung-Hee Nam*, Jeong-Hwa Kang, You Seok Lee, Kil-Ja 
Kim, Bong-Yun Oh, Sun-Kyung Lee, Kyung-Ju Jung
Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea

Little scientific data have been given for benefits of organic 
fruits and consumer’s trust despite of peoples’ increased 
attention. Japanese apricots (Namgo, Okyoung) were cultivated 
conventionally or organically and evaluated their physio-
chemical properties and physiological functions. Organic 
apricot had a 20% less crude protein but less hardness, a 23% 
lower fruit weight compared to those of conventional ones. 
Organic apricot contained a half amount of essential minerals 
like iron (8.9 vs 15.1 ppm), zinc (1.6 vs 3.9 ppm) but 6 times 
higher amount of manganesium (6.8 vs 0.9 ppm). Organic 
apricot had a 16% higher citric acid and succinic acid but 
a 30% lower oxalic acid and malic acid compared to those 
of conventional ones. For functional characterization, organic 
apricot contained the 131% total phenolic compounds or 
148% flavonoids, compared to conventional apricot. In addi-
tion, organic apricotshowed a 23% higher antioxidant, a 20% 
higher NO scavenging activity and a 5 times higher anti-lipid 
peroxidation. Overall, those results indicate that organic 
apricot exhibitedlower product quality but better physio-
logical functions than conventional apricot.

P01 -051

Physiochemical Properties and Sensory Evaluation of 
Black Rice Duteoptteok

Jeong-Hwa Kang*, You Seok Lee, Bong-Yun Oh, 
Seung-Hee Nam, Sun-Kyung Lee, Kil-Ja Kim, Kyung-Ju 
Jung, Kyong-Ju Choi
Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea

Black rice is known to nutritious and well being crop since 
it possesses manyfunctional compounds such as enriched 
dietary fiber, anthocyanin, chlorophylls, or polyphenol con-
tents. Especially, black rice has been extensively used in rice 
cake processing. In this study, we tried to produce duteop-
tteok, one of nutritious rice cake with various nuts and citron 
extract using black rice. Duteoptteok with black rice was 
performed its physiochemical properties and sensory evalu-
ation. Duteoptteok was produced by 10-50% of black rice and 
sticky rice. The higher amount of black rice in duteoptteok 
resulted in better physical properties such as hot viscosity, 
setback value, gelatinization temperature, moisture contents, 
and hardness. Pasted black rice had a 41% or 16% lower 
amount of total phenolic content or antioxidant activity, 
compared to those of raw black rice. Especially, duteoptteok 
with 30% black rice showed the best gelatinization tempe-
rature (70.7°C), setback value (184.7), moisture contents 
(44.5%), and flexibility (0.86) as well as sensory score.

P01 -050

Gluco-oligosaccharides Production Using Pear Juice 
and Its Functional Characterization 

Seung-Hee Nam*, Sun-Hee Yim1, Jang-Hyun Park, 
Hee-Jeong Chae2, Min-Soo Park
Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea, 1Pear 
Research Station, National Institute of Horticultural & Herbal 
Science, RDA, Korea, 2Food Science and Biological 
Department, Hoseo University, Korea

Pear fruits are popular among consumers but their practical 
applications are limited to raw fruits, pear juice. Pear oligo-
saccharides were produced by two complex enzymes using 
clear or heated pear juice and identified their structural 
composition via two dimentional TLC. Two kinds of pear 
juices were solubilized by enzyme with pectinase, cellulase 
and glucanse and pear oligosaccharides were further produced 
using glucansucrase from L. mesenteroide or trans-glucanase 
from A. niger. Oligosaccharides were composed of G2 (16%), 
G3 (12%), G4 (ND), >G5 (16%). Antioxidant activity of 
oligosaccharides was higher (51%) than pear juice (14%). 
Pear juice or oligosaccharides inhibited α -glucosidase acti-
vity by 14% or 67%, respectively. Compared with glucose 
(1%) as a control, oligosaccharides promoted the growth of 
Lactobaciilus by 120% but inhibited growth of Salmonella by 
67% and Clostridium by 26%. Oligosaccharides produced 
with pear juice showed the prebiotic function, thus it could 
be applicable for functional food or pharmaceutical purpose.

P01 -052

Physiochemical Properties of High Calcium Tofu with 
Indian Spinach

Jeong-Hwa Kang*, Seung-Hee Nam, You Seok Lee, 
Bong-Yun Oh, Sun-Kyung Lee, Kil-Ja Kim, Kyung-Ju Jung, 
Kyong-Ju Choi
Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea

Indian spinach, the subtropical vegetable has high amount of 
vitamins and minerals. It is rapidly promoted at southern 
areas in south Korea, food recipes with Indian spinach is 
acutely required to meet Korean consumer’s need. Therefore, 
we produced tofu using calcium enriched Indian spinach and 
evaluated its physiochemical properties. Indian spinach has 
the 24 times higher calcium (1107 mg/ vs 46 mg /100 g) and 
1.5 times more magnesium contents, 41% more antioxidant 
activity (9.3% vs 6.6%), 6 times more NO scavenging activity 
(13% vs 2.3%) compared to those of spinach. Indian spinach 
tofu was produced by addition of 1-5% Indian spinach 
powder which was air dried and strained by #80 mesh sieve. 
Indian spinach tofu was analyzed on its physical property 
and sensory evaluation. Among tofu with Indian spinach 
powder, 3% added tofu showed L value (79.2), b value (19.8), 
flexibility (0.95), hardness (346 g), overall preference (7.7 out 
of 9.0) with mostly favorable physical property and sensory 
evaluation. 
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Optimum Packing, Storage Conditions of Subtropical 
Vegetables, Indian Spinach 

Jeong-Hwa Kang*, Dong-Mo Son, Sun-Kyung Lee, You 
Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Kyung-Ju 
Jung, Kyong-Ju Choi
Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea

We investigated optimum packaging conditions of subtropical 
vegetables, harvested at hot summer season to keep their 
freshness and improve merchantability. Indian spinach was 
stored at 10°C for 12 days using four kinds of packing 
materials such as polypropylene, polyester, and anti fogging 
coated polypropylene. Indian spinach analyzed its physio-
chemical properties and sensory evaluation during storage at 
10°C. On the 12th day, Indian spinach tends to keep its 
moisture content (0.2-0.6% weight loss) at polyester or anti 
fogging coated polypropylene than no packed that (52% 
weight loss). Chlorophyll content of vegetables was a 3 times 
higher (48 mg/100 g) at anti fogging coated polypropylene 
than no packed those (15 mg/100 g). Optimum storage 
packing materials is the anti fogging coated polypropylene 
with 4-6 days storage period. In conclusion, optimum Storage 
condition for vegetables is the anti fogging coated polypro-
pylene packing by 200 g unit at 10°C. This packing condition 
resulted in the extended storage periods by 3-4 days at Indian 
spinach.

P01 -055

Essential Oil Composition and Physiochemical 
Properties of Mugwort Cultivated in Jeonnam Province

Sun-Kyung Lee*, Jeong-Hwa Kang, You Seok Lee, 
Seung-Hee Nam, Bong-Yun Oh, Kyung-Ju Jung, Kyong-Ju 
Choi
Food and Farm Management Research Institute, Jeollanamdo 
Agricultural Research and Extension Services, Korea

Mugwort (Artemisia) is widely distributed in nature and its 
mixed varieties are resulted in lower quality of natural 
mugwort or mugwort processed products. Therefore, we 
collected 13 edible mugwort varieties cultivated in Jeonnam 
province to identify individual variety for food application. 
Seven mugworts out of 13 varieties were selected for edible 
ones with enriched essential oils and no toxicity. GS variety 
showed the highest amount of essential oil with 4.44 mL per 
liter. Seven mugwort varities were dried at 60°C and extr-
acted by shaking with water or 80% ethanol to analyze their 
physiochemical properties. Among mugwort water extracts, 
GD6 and GD1 variety showed the highest total phenolics with 
332.9 mg/g and flavonoid content with 217.1 mg/g, respec-
tively. The 80% ethanol extract from JD4 variety showed the 
highest total phenolics with 387.8 mg/g and flavonoid content 
with 333.1 mg/g, respectively. DPPH radical scavenging acti-
vity of mugwort extracts showed the highest at GD1 water 
extract (42.03%) and JD4 80% ethanol extract (28.43%). 
Those results could be useful for the scientific basis and 
criteria of mugwort practical application.

P01 -054

Physiochemical Properties Analysis of Various 
Cowpea Varieties by Steaming Treatment

Jeong-Hwa Kang*, Dong-Kwan Kim, You Seok Lee, 
Sun-Kyung Lee, Seung-Hee Nam, Bong-Yun Oh, 
Kyung-Ju Jung, Kyong-Ju Choi
Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea

Cowpea (Vigna unguiculata L. Walp) is very popular grain 
legume in East and South Asian countries including Korea, 
Japan or China due to its extensive application to traditional 
foods and low protein and high starch contents. Therefore, 
we compared the physiochemical properties of five cowpea 
varieties by steaming treatments for optimum source for 
ramie songpyeon. Five cowpea varieties (red, black, milyang, 
seowon or imported one) were steaming treated with normal 
pot or high pressure pot after soaking 4-6 h in water. High 
pressure pot steamed cowpeas contained higher amounts of 
total amino acid (992 mg vs 1118 mg/100 g) and total 
phenolics (200 mg vs 227 mg/100 g) as well we antioxidant 
activities (40% vs 57%), compared to those of normal pot 
steamed ones. Especially, black cowpea were steaming treated 
with normal pot or high pressure pot had the highest total 
phenolics (227 mg/100 g) and flavonoid contents (82 mg/100 
g) as well as antioxidant activity (57%).

P01 -056

Physiochemical Properties of Organic or Conventional 
Milled Rice

You-Seok Lee*, Jeong-Hwa Kang, Yeen Lee, Bong-Yun 
Oh, Seung-Hee Nam, Sun-Kyung Lee, Kyung-Ju Jung
Jellanamdo Agricultural Research and Extension Services, 
Korea

In the recent years, many people are aware of personal health 
and the environment. This has resulted in increased attention 
to organic agriculturalproducts. We analyzed the physicoche-
mical properties and quality characteristics of cultivated from 
conventional or organic conditions. Two different rice varieties, 
Ilmi, Hopyeong were applied in this study after milling. 
Crude protein content of organicor conventional rice was 
6.61 and 7.27%, respectively. Organic or conventional milled 
rice showed its whiteness index with 92.50 or 92.34, respec-
tively. Toyo index value of rice was measured to find its 
palatability. Toyo index value of organic rice (64.7±2.1) was 
9.1% higher than that of conventional rice (59.3±5.3). Those 
result indicated that organic rice has higher quality and 
palatability than conventional one. The breakdown value of 
organic rice (51.42±3.48 RVU) by RVA was lower than that 
of conventional rice (58.57±2.76 RVU). The peak and final 
viscosities of organic rice were higher than those of conven-
tional rice. Organic and conventional rice by Texture Ana-
lyzer showed similar hardness with 6.03 kg vs 6.23 kg, 
respectively. 
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P01 -057

Physiochemical Properties and Isoflavone 
Composition of Organic or Conventional Soybean

You-Seok Lee*, Jeong-Hwa Kang, Dong-Kwan Kim, 
Bong-Yun Oh, Seung-Hee Nam, Sun-Kyung Lee, 
Kyung-Ju Jung
Jellanamdo Agricultural Research and Extension Services, 
Korea

Recently, organic crops receive the increased attention but 
little scientific data have been given for benefits of organic 
crops and consumer's trust. In this study, organic and con-
ventional soybean were harvested on 2011 and 2012 in 
Jeonnam province and further evaluated with respect to 
physiochemical properties and isoflavone composition. 
Organic and conventional soybeans for 2 years were similar 
with their hardness and Hunter color values. Organic soy-
bean had slightly higher amount of calcium and manganium, 
compared to conventional soybean. Organic soybean had 
higher total phenolic content with 3.66 mg/g than conven-
tional one with 3.40 mg/g. Among varieties, black soybean 
(3.95 mg/g) had significantly higher total phenolics than that 
of yellow soybean. As isoflavones compounds, glycitein and 
genistein contents were higher at organic or yellow soybeans, 
compared to conventional or black soybeans.

P01 -059

High-throughput Multiclass Method for Anthelmintic 
Residue Analysis by Liquid Chromatography-tandem 
Mass Spectrometry

Jung-haeng Lee*, Jong-Su Kim, Jung-Hoon Lim, 
Myeong-Jai Yea
Analysis Team, Lotte R&D Center, Korea

A simple and rapid method using liquid chromatography 
coupled with electrospray ionization tandem mass spectro-
metry (LC/MS/MS) for the simultaneous determination of 
residual 9 benzimidazole anthelmintics (Thiabendazole, Ox-
fendazole, Mebendazole, Albendazole, Flubendazole, Fenben-
dazole, Febentel, Oxibendazole, Triclabendazole) and their 
metabolites (5-OH-thiabendazole, Albendazole-sulfone, Alben-
dazole-amino-sulfone, Oxfendazole-sulfone) in muscle of 
bovine, porcine and chicken muscle was tried. Muscle 
samples are extracted by acetonitrile-methanol (90:10, v/v) 
with addition of 2 mL Mcllaine buffer solution. The extracts 
were evaporated, dissolved with dimethyl sulfoxide, analyzed 
by liquid chromatography with gradient elution on a C18 
column, and determined by electrospray ionization tandem 
mass spectrometery. Mean recoveries were between 60% and 
117%. Calibration curves were linear for all analytes over the 
concentration ranges 25-400 ng/L, and correlation coefficients 
(R²) were better than 0.996. Limits of quantitation were 1 ng/L.

P01 -058

A New Establishment of Liquid Chromatography-TOF 
Mass Spectrometry for the Simultaneous Characteri-
zation and Quantification of Isoflavones in Soybean 
Products

Mi Jin Lee*, Ill-Min Chung1, Mun Yhung Jung
College of Food Science, Woosuk University, Korea, 
1Department of Applied Life Science, College of Life and 
Environment Science, Konkuk University, Korea

A liquidchromatography-time-of-flight mass spectrometry 
(LC-TOF/MS) was established, for the first time, for the 
simultaneous identification and quantification of isoflavones 
in soybeans and soybean products. It was found that the 
newly established LC-TOF/MS was an effective analytical 
method for the simultaneous characterization and quantifi-
cation of isoflavones, showing exceptionally short sample 
preparation and analytical time, high selectivity, a high 
linearity (r>0.996) in a wide range (0.01-20.0 μg/mL), low 
LOD and LOQ, and high precision and inter-intra-day repeat-
ability. Twelve different isoflavones in the soybean samples 
were simultaneously identified and quantified within 12 min 
analytical time. This analytical method has distinctive advan-
tages over the conventional HPLC-DAD methods in terms of 
shorten sample preparation and analytical time, high sensi-
tivity and selectivity.

P01 -060

Comparison Study of Fatty Acid Compositions and 
Phytosterol Contents in Commercial Cheeses by GC 
and GC-MS

Seok Heo*, Ji-hyun Lee, Ok-Soon Heo, Sooyeul Cho, 
Chang-yong Yoon, Hyoung-Joon Park, Insun Hwang, 
Nam-Sook Kim, Woo-seong Kim
Advanced Analysis Team, Toxicological Evaluation and 
Research Department, National Institute of Food and Drug 
Safety Evaluation, Ministry of Food and Drug Safety, Korea

The comparison of fatty acid compositions and phytosterol 
contents in commercial cheeses was performed by GC and 
GC-MS. Total 27 cheeses used were divided into 4 classes 
such as 8 natural mozzarella cheeses (NMCs), 4 imitated 
mozzarella cheeses (IMCs), 12 processed cheeses (PCs) and 
3 mixed cheeses of NMCs and IMCs (MCs). From the results 
of fatty acid compositions, NMC class was similar to PC class, 
while it was different from the IMC and MC classes, signi-
ficantly (p<0.05). The results of phytosterol contents in each 
cheese class were measured by GC-MS and the method was 
validated regarding linearity, limits of detection, limits of 
quantitation and recoveries. As the results, NMC class was 
different from the IMC class and MC class, but it was similar 
(p<0.05) to a part of PCs.
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P01 -061

The Physicochemical Characteristics of Circulated 
Starches for Identifying Starch Raw Materials in Food

Seok Heo*, Hyoung-Joon Park, Ok-Soon Heo, Sooyeul 
Cho, Chang-yong Yoon, Insun Hwang, Ji-hyun Lee, 
So-hyun Cho, Woo-seong Kim
Advanced Analysis Team, Toxicological Evaluation and 
Research Department, National Institute of Food and Drug 
Safety Evaluation, Ministry of Food and Drug Safety, Korea

This study was conducted to establish a scientific discrimi-
nation for the starch source by analyzing physicochemical 
characteristics of circulated starches such as potato starch, 
corn starch, sweet potato starch and wheat flour. The shape, 
size, and crystallinity of starches were analyzed by polari-
zation microscope, scanning electron microscope (SEM), 
particle size analyzer and X-ray diffractometer (XRD). The 
polarization microscope was able to analyze starches from 
amorphous matrix but it was difficult to distinguish starches 
when those were mixed. Results from SEM and particle size 
analyzer showed that each starch granule has its specific 
shape and size. Some of the mixed starches were able to be 
distinguished but it seems difficult to do the quantitative 
analysis. While, XRD was available to do the qualitative 
analysis of starches on the basis of statistical techniques such 
as cluster analysis and principal component analysis (PCA) 
using XRD patterns. The crystallinity of starches was cha-
racterized by strong intensity peaks. This study may contri-
bute to establish a food safety management system about 
starches.

P01 -063

Quality Characteristics of Commercially Doenjang 
and Traditional Doenjang in Jeollanamdo Region 

Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, 
Sun-Kyung Lee, Soo-Kyung Yoon, Jeong-Hwa Kang, 
Kyung-Ju Jung, Kyong-Ju Choi, Min-Soo Park
Jeollanamdo Agricultural Research and Extension Services, 
Korea

This study was performed to prove highe quality of tradi-
tional doenjangin Jeollanamdo region. 24 traditional doenjang 
(TD) and 3 commercial doenjang (CD) were collected and their 
quality characteristics were analyzed. The pH of the CD was 
5.2±0.09 and TD was 5.18±0.47. The total acidity of CD was 
1.83±0.15% and TD was 1.66±0.45%. Water activity of CD 
was 0.73±0.02 and TD was 0.76±0.05. Salinity of CD was 
8.7±0.22%, and that of TD was 10.57±2.58. The color, L, a 
and b value of CD was 37.98±4.27, 10.84±1.67 and 30.24±
0.94, respectively. Those of TD was 30.38±6.26, 9.33±1.34
and 23.39±3.20. The amino acid nitrogen of TD (425.38±
187.35 mg%) was 1.6 times higher than CD (265.44±53.14
mg%), DPPH radical scavenging activity of TD was showed 
higher antioxidant activity. when converted to vitamin C, CD 
was 19.37±7.62 μg and TD was 23.12±7.53. TD was more 
salty but higher amount of amino acid nitrogen content and 
antioxidant activity, compared to CD.

P01 -062

Physical Properties and Microstructure of 
High-yielding Rice Cultivars

Dae-Yun Jeong*, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea

This study was to investigate the physical properties and 
microstructure of high-yielding cultivars, boramchan and 
deuraechan to identify the aptitudes for liquor brewing. The 
width and length of rice grain with deuraechan were longer 
than those of boramchan. However, there are no significant 
differences in length/width from control, chucheong. The 
average weight of thousand grains of boramchan rice cultivar 
was the highest among them. The microstructure of cross 
section of rice grains using scanning electron microscopy 
(SEM) showed that the starch granules of chucheong was 
filled compactly with starch granules and deuraechan has 
many air gaps inside starch structure. The discriminant 
scores of X-ray diffraction pattern of chucheong, boramchan, 
deuraechan were 6.394, 12.619 and 0.381, respectively. 
Hardness of deuraechan was soft rice, easily broken with a 
small amount of pressure. The result of this study indicated 
that the high-yielding rice cultivar, deuraechan showed 
suitability for fermentation due to its lower hardness as 
physical properties and loose microstructure. Further study 
is needed to investigate the enzyme activities and chemical 
analysis of rice-koji.

P01 -064

Improvement of Analysis Method on Nitroxynil and 
Clorsulon Residues in Bovine Muscle Using 
LC-MS/MS

Hyo Jeong Lee*, Young won Kang, Kyung A An, Ryun 
Kyung Lee, Sang Cheol Seo, Soo Min Lee, Ju Hee Lee, 
Shuk Ho Kim, Jae Ho Cho, Dong Kyu Kim, Mi Jung 
Park, Gwon Soo Kim, Jeong Rim Lee
Hazardous Substances Analysis Division, Daegu Regional 
Korea Food & Drug Administration, Korea

Nitroxynil and clorsulon are anthelminthic compounds as the 
veterinary drug for food producing animals. Abuse of veteri-
nary drug may lead to serious problems, such as allergic and 
toxic reaction in human health. In this study, the conven-
tional analysis method in the Korea Food Code, which 
contains a matrix effect, was improved and validated to 
determine the residue of nitroxynil and clorsulon in bovine 
muscle. The samples were homogenized and extracted with 
acetonitrile. Quechers (MgSO4 900 mg, primary secondary 
amine 150 mg, C18 150 mg) cartridge was used for clean-up. 
LC-MS/MS was operated in negative multiple reaction mode 
on a C18 column with mobile phase comprising 20 mM 
ammonium formate buffer and methanol. As a result, the 
limits of quantification (LOQs) for nitroxynil and clorsulon 
were 0.005, 0.01 mg/kg, respectively and average recovery 
range was 80-95%. Nitroxynil and clorsulon calibrations have 
shown good linearity of 0.99 over a range of 10 to 200 μg/kg. 
The matrix effect, one of the key validation parameters 
during development, was fairly eliminated. Therefore, this 
improved method was accurate and sensitive enough to 
determine the residue of nitroxynil and clorsulon.
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P01 -065

Polyphenolics Profile as a Chemical Fingerprint of 
Two Sasa Bamboo Species: Evaluation by Principal 
Component Analyses

Woo-Ri Kim1,2*, Sang Il Jeon2, Byung-Hun Um1

1Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea, 2Department 
of Chemistry, Gangneung-Wonju National University, Korea

The Sasa (Poaceae) is the smallest bamboo genus in Korea, 
China, and Japan. Its young leaves have been used for tradi-
tional tea materials. Awide range of metabolites including 
some flavonoids, flavonolignans, and lignans, as well as tricin 
and p-coumaric acid, which act as anti-inflammatory compo-
nents has been reported from Sasa species. However, despite 
of the previous works on the Sasa metabolites, the metabolic 
profiles between species are not clear yet which can be used 
for chemotaxonomic key. In this study, HPLC metabolomics 
was applied to the classification of two Sasa species, namely, 
S. borealis, S. japonica. HPLC-MS combined with principal 
component analysis (PCA) was shown a clear separation 
between species and resulted in two groups based on meta-
bolomic similarities, group A (Sasa borealis) with a higher 
amount of Isoorientin 2"-O-α-L-rhamnoside, Apigenin 6-C-β-D 
-xylopyranosyl-8-C-β-D-glucopyranoside, and two flavonoids; 
group B (Sasa japonica) with a higher level of Isoorientin and 
three flavonoids. Clear metabolomic discrimination of Sasa
species in this study makes the chemotaxonomic classifica-
tion of Sasa species possible.

P01 -067

Reduction of Carcinogenic 4(5)-Methylimidazole in 
Glucose-ammonium Hydroxide Model System: 
Influence of the Food Additives

Seulgi Seo*, Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea

The effect of additives on formation of carcinogenic 4(5)-Methy-
limidazole (4-MI) in glucose/ammonium hydroxide model 
system was investigated. Aqueous model solutions were 
treated by heat at 100°C for 2 h and determination of 4-MI 
formed were performed using gas chromatography-mass 
spectrometry (GC-MS). The formation levels of 4-MI ranged 
from 110.9 to 656.7 ppm. The amount of 4-MI was slightly 
higher in the system with 0.1 M sodium sulfite than in the 
glucose/ammonium hydroxide system without sulfite. In the 
other systems added food additives which are Fe2+, Ca2+, 
Zn2+, Mg2+, cystein, tryptophan, however, the amount of 4-MI 
reduced as compared to glucose/ammonium hydroxide system, 
suggesting that the presence of additives affect the formation 
of 4-MI. The greatest reduction was occurred in the system 
with Fe2+ by 80%. Colors among the system solutions mea-
sured by a colorimeter were not significantly different. Addi-
tives have effect on the level of pyrazine formed in Maillard 
reaction. The results describe correlation between formation 
of 4-MI and pyrazine.

P01 -066

Rapid Identification and Optimization of Pressurized 
Liquid Extraction of Phenolic Compounds from 
Ledum palustre

Jiuliang Xu1,2*, Eun Ok Kim1, Ya Fang Shang1, 
Shi Chun Pei3, Byung-Hun Um1

1Functional Food Center, Korea Institute of Science and Tech-
nology (KIST) Gangneung Institute, Korea , 2Department of 
Chemistry, Gangneung-Wonju National University, Korea , 
3College of Food and Biological Engineering, Qiqihar 
University, China

Ledum palustre is widely used in folk medicine and homo-
eopathy for the treatment of rheumatism, arthrosis, and insect 
bites, etc. Thirteen anti-oxidative compounds in the L.palustre
twig extracts were identified and assessed its antioxidant 
activity by using the HPLC-ESI/MS systems and on-line 
HPLC-ABTS+ based assay. Pressurized liquid extraction (PLE) 
for L. palustre twigs was optimized for the DPPH antioxidant 
activities, and the total main phenolic compounds by using 
univariate approach with central composite design (CCD). The 
operating parameters for PLE include: methanol concentration, 
temperature and extraction time. The optimized conditions for 
DPPH antioxidant activity were 65% methanol as extraction 
solvent, 113°C of extraction temperature, 23 min of static 
extraction time, and for the four main anti-oxidative compounds,
65% methanol, 120°C, 26 min extraction time. The extract 
pressure was at 1500 psi, 60% of flush volume, the size was 
between 0.5-1.0 cm. Comparing with traditional extraction 
methods, the PLE was a simple, rapid, selective, efficient and 
reliable method. The combination of PLE with HPLC is a 
suitable quality control method for L. palustre twigs.

P01 -068

Determination of Chloramphenicol, Zeranol and 
Diethylstilbestrol in Milk and Milk Powder by Isotope 
Dilution Liquid Chromatography-negative ion 
Electrospray Tandem Mass Spectrometry

Mi Hyun Ka*, Jun Heo, Hyo Jin Yang, Chang Gook 
Hong, Min Kyung Han, Sun Young Park, Jung A Kim, 
Jae Hoon Lee, Hyo Jin Jang, Hye Yoon Kim, Jeong Yeon 
Lee, Cheon Hoe Kim, Heung Youl Lim, Ju Hong Yang
Korea Health Supplements Association, Korea

A simple and sensitive analytical method using liquid chro-
matography (LC)-negative ion electrospray tandem mass 
spectrometry for the determination of chloramphenicol, zeranol 
and diethylstilbestrol, in milk and milk powder has been 
developed. Samples were cleaned up on OASIS HLB cartridge,
organic phase was dried under nitrogen and residues were 
dissolved in mobile phase. The LC separation was performed 
on a Unison UK-C18 column (100x2 mm I.D.) with gradient 
elution. The negative ionization produced typical (M - H)-

molecular ion of chloramphenicol, α-zeranol, β-zeranol and 
diethylstilbestrol. The samples quantified using of chloram-
phenicol-D5, zeranol-D5 and diethylstilbestrol-D8 as internal 
standards. The proposed method was validated according to 
Limit of detection (LOD), limit of quantification (LOQ), 
precision, linearity and stability. The method is demonstrated 
to be suitable for the determination of chloramphenicol, α
-zeranol, β-zeranol and diethylstilbestrol in milk and milk 
powder.
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P01 -069

Analysis of Volatile Compounds in Commercial 
Fermentation Starter Using Solvent Assisted Flavor 
Evaporation (SAFE)

Seung-Joo Lee*, Sul-Mee Lee
Department of Culinary & Foodservice Management, Sejong 
University, Korea

The volatile compounds of seven commercial fermentation 
stater (4 traditional nuruk, 2 ipguk, 1 crude amylolytic enzyme)
were extracted using a solvent assisted flavour evaporation 
(SAFE), and extracts were analyzed by gas chromatography/ 
mass spectrometry. A total of 131 volatile compounds, inclu-
ding 10 esters, 16 acids, 19 alcohols, 19 hydrocarbohes, 20 
ketones, 24 aldehydes, 4 pyrazines, 8 volatiles penols, 11 
miscellaneous components, were identified. The concentra-
tions of volatile compounds, including dodecane, tetradecane, 
hexanoic acid, 3-methyl-butanoic acid and pentanoic acid 
were higher in four traditional nuruk samples compared to 
others. The major volatile components in the two ipguk 
samples were hydrocarbones such as hexadecane, docosane, 
eicosane, tetracosane and pentacosane. The concentration of 
2,3-butanediol and benzyl alcohol, respectively was the highest
in crude amylolytic enzyme sample. The composition and 
amount of volatile compounds were very different among the 
seven commercial fermentation stater.

P01 -071

Determination of Carotenoids in Fruits and Vegetables 
Using HPLC/DAD

Joo-Hee Lee*, Choong-In Yoon, Young-Jun Kim
Food Safety Center, Ottogi Corporation, Korea

Fruits and vegetables containing carotenoids (α-carotene, β- 
carotene, β-cryptoxanthin, lutein, lycopene, cantaxanthin, 
and zeaxanthin) have been suggested as a natural source of 
antioxidants that protect the body from oxidative stress. In 
this study, a reversed-phase liquid chromatography-diode 
array detector method was developed for the determination 
of carotenoids (β-carotene, β-cryptoxanthin, lutein, lycopene) 
in tomatoes, spinach, mandarins, oranges, and carrots,and 
then compared to USDA reported data. The samples were 
extracted by methanol and terahydrofuran mixture with 0.1% 
BHT using a homogenizer and then transfered analytes to a 
hexane phase by liquid-liquid extraction. Mobile phase of (A) 
methanol/acetonitirle/water (84:14:4) and (B) dichloromethane 
with 0.1% BHT were employed with the gradient condition. 
Carotenoids were resolved within 55 min and detection at 
wavelengths 450 nm. Linear calibrations of each carotenoid 
were obtained with correlation coefficient (R2) > 0.999. The 
limits of detection (LOD) of the method ranged 2.9 to 4.1 
μg/100 g. Carotenoids standards after illumination were ana-
lyzed for identification of cis and trans isomers by LC-ESI- 
MS/MS.

P01 -070

Variation of Amygdalin in Maesil Wine by 
Fermentation Periods

Nanyoung Kim*, Mina Eom, Youngsook Do, Sukho 
Kang, Hantaek Kim, Mihye Yoon
Gyeonggi-Do Institute of Health & Environment, Korea

This study was designed to investigate the contents of amy-
gdalin during the fermentation periods of maesil wine with 
sugar and soju (19.5-35% alcohol contents) using a home-
made method. Maesil wine was fermented by three kinds of 
alcohol contents and three kinds of weight ratios of maesil /
soju and Rubus coreanus and maesil-added sugar (1:1) were 
used for the control groups. The preparation of samples was 
conducted by The Korean Pharmacopoeia, and HPLC/MS was 
used for qualitative and quantitative analysis of amygdalin. 
The amygdalin were not detected in Rubus coreanus wines, 
the amygdalin contents of maesil-added sugar were increased 
from 30 days (91.2 mg/kg) to 90 days (235.5 mg/kg) after 
sugar dissolved. During the first 15 days, the fermented 
maesil wine contained amygdalin of 170.8-208.1 mg/kg and 
increased to 235.5- 247.8 mg/kg until 90 days. Amygdalin 
content was not influenced by alcohol contents, but was 
influenced by weight of maesiland moisture contents of 
maesil. After 90 days, maesil wine and sugar extract were 
filtered. The contents of amygdalin for filtration and non- 
filtration were decreased in the similar level.

P01 -072

Survey for Trace Elements (Magnesium and Zinc) 
Concentration in Foods Consumed Frequently

Sung Hee Park*, Eun Hee Kum, Yang Sun Kim, Ha 
Young Nam, Jung Eun Myung, Eun Ryung Park, Hyun 
Kyoung Woo, Mi Gyoung Kim, Seon Hee Kim, Ji Hye 
Min, So Hee Kim, Sun Hee Park
Gyeong-In Regional Food and Drug Administration, Korea

To verify the need for establishing criteria for strengthening 
nutrients, such as upper intake guidelines on each nutrient 
to prevent excess nutrient intake, scientific analysis should 
be carried out, such as obtaining more data on content of 
each nutrient in foods, researching the current intake level 
of people based on the data, and comparing it with nutrient 
intake criteria. The most representative research on Koreans' 
nutritional intake is National Health and Nutrition Examina-
tion Survey. However, since it only presents the amount of 
intake of Ca, P, Fe, Na, and K, there needs to be more data for 
evaluation such as content of each nutrient in foods to obtain 
data on the intake of other minerals (Mg and Zn). Therefore, 
Ministry offood and drug safety has tried to identify the 
content of minerals (Mg and Zn) contained in foods con-
sumed frequently in Korea and obtain data lacking in domestic 
database. In order to establish pre-treatment method for 
analysis of magnesium and zinc, we compared wet, dry and 
microwave digestion method, did a recovery test, and chose 
microwave digestion method using the most proper pre-treat-
ment method. Trace element analysis was done through 
ICP-OES.
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P01 -073

Quality Characteristics of Rice Jochung Made by 
Farm-scale Businesses

Soonhwa Bae*, Yangsuk Kim, Jeonghwa Park, Yoonhee 
Choi, Seok-Tae Jeong
National Academy of Agricultural Science, Korea

The purpose of this study was to investigate quality charac-
teristics of rice jochungs produced by small-scale businesses 
at farms. Total 21 rice jochungs from 21 businesses were 
analyzed. Solidity, sugar content, reducing sugar content, 
dextrose content, maltose content, pH, viscosity and color 
profiles [L(lightness), a(redness), and b(yellowness)] were exa-
mined. Average solidity was 74.86±4.80% and sugar content 
was 77.35±4.74 °Bx. Average reducing sugar content based 
on glucose was 24.87±3.93%, dextrose content was 33.19±
4.73%, and maltose content was 41.64±4.11%. Average pH 
was 4.58±0.50 and viscosity was 5.3×103±4,628 cp. The 
color profiles by Hunter’s color value were that L (lightness) 
was 29.73±1.24, a (redness) was 1.00±0.62, and b (yellow-
ness) was 1.82±1.23. These results are expected to be useful 
to improve quality of rice Jochung in farm-scale businesses.

P01 -075

Comparison of Extraction Methods for Determining 
Niacin in Vegetables

Seongbae Kim*, Young-Sook Cho, Jung-Bong Kim, Se-Na 
Kim, Bo Min Kim, Youngmin Choi
Functional Food & Nutrition Division, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea

The objective of this study was to compare extraction methods 
for their usefulness as extraction methods to determine 
niacin in vegetables. Using Brussels sprout as a representa-
tive sample, three types of extraction methods including 
ultrasonic extraction, acid hydrolysis, and enzyme digestion 
were applied in this study. The determination of niacin in 
the extracts was carried out on a reverse-phased high perfor-
mance liquid chromatography (HPLC) using a UV detector, In 
Brussels sprout, higher analytical values were observed by 
using ultrasonic extraction (6.52±0.12 mg/100 g) and acid 
hydrolysis (6.47±0.60 mg/100 g) compared to the enzyme 
digestion (4.97±0.02 mg/100 g) method. This finding suggests 
that ultrasonic extraction is a fast and simple approach for 
the determination of niacin in vegetables. Analytical method 
validation parameters including accuracy and precision were 
determined. Overall recovery from samples was closed to 
100%. 

P01 -074

Effect of Perilla Oil on Quality Characteristics of 
Cabbage Kimchi during Fermentation

Hye-Min Kim*, Sung-Gil Choi
Division of Applied Life Science, Institute of Agriculture and 
Life Sciences, Gyeongsang National University, Korea

This study investigated effect of perilla oil on quality charac-
teristics of cabbage kimchi by addition of 5, 10, and 20% of 
perilla oil (PO) or roasted perilla oil (RPO) during fermen-
tation for 6 weeks at 4°C. In all samples, initial pH of cabbage 
kimchi for 1 weeks slightly increased and pH gradually dec-
reased, but optimum pH range of 4.48-5.38 was reached in 
6 weeks. Acidity showed that reverse tendency of changes in 
pH, showing dramatical increase of acidity range (1.20-2.09%) 
after 6 weeks. Lactic acid bacteria (LAB) increased up to 
4.48-6.04 log CFU/g in 6 weeks. Especially, cabbage kimchi 
groups by addition of PO and RPO indicated more effective 
on LAB count. Acid value (AV) and peroxide value (POV) 
were does-dependent by addition of PO and RPO and cabbage 
kimchi groups of RPO was higher than control and PO. 
Results showed AV and POV increased with increasing amount 
of PO and RPO. In all samples, color value, L, and a, incre-
ased but b decreased during fermentation. Sensory evaluation 
including flavor, color and overall acceptability showed that 
cabbage kimchi with addition of 5% PO had best palatability 
than any other cabbage kimchi, which was prepared without 
oil or with RPO.

P01 -076

Volatile Compositions of Korean Fermentation Starter 
Using Headspace-solid Phase Microextraction 
(HS-SPME) 

Seung-Joo Lee*, Hyun-Hee Jin
Department of Culinary & Foodservice Management, Sejong 
University, Korea

Korean traditional nuruk, ipguk, and crude amylolytic enzyme, 
which are fermentation starters widely used for Korean 
alcoholic beverages, were collected and volatile compounds 
were analyzed by headspace-solid phase microextraction and 
gas chromatography mass-spectrometry. Seven kinds of 
fermentation starter were collected; four kinds of nuruk 
(Jinju, Sangju, Sansung, Songhak), two kinds of ipguk (Joeun, 
Jangsu), and a crude amylolytic enzyme (Hankuk). A total 
118 volatile compounds were detected, including 3 esters, 13 
acids, 21 alcohols, 12ketones, 16 aldehydes, 13 hydrocar-
bones, 1 pyrazines, 4 volatile phenol, 2 terpene and 33 
unknown components. The volatile composition of Sansung 
nuruk was the most diverse, including 13 alcohols, 10 ketone 
6 aldehydes, 1 terpene, 3 ester, 4 acid, 5 hydrocarbones, 2 
volitile phenol and 14 miscellaneous, whereas the volatile 
composition of Joeun ipguk was the least with only 29 
volatile compounds.Acidsand alcohols such as hexanoic acid, 
1-hexanol and benzene-methanol were the largest groups 
among the quantified volatiles.
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P01 -077

Quality Characteristics of Fruit Beverage Replaced 
Sugar with Honey

Yoo Won Kim*, Hye Eun Im, Soo-Hwan Yeo, 
Seong-Yeol Back, Hye-Young Park
Department of Agro-food Resource, NAAS, RDA, Korea

Plum, mulberry and Korean black rasberry were used as a 
main ingredient in this study. As for the production of 
sample, the control group was the mixture of equal parts of 
the fruit ingredients and sugar (w/w), and the experimental 
group was the mixture of the fruit ingredients and honeyso 
that it could reach the same sugar contents as this. According 
to the acid content derived from fruit ingredients and fermen-
tation, the pH was 3.0 to 5.4 with a wide range and decreased 
as the production date passed. The acidity of mulberry 
showed low levels at 1.75 to 3.32 (0.1 N NaOH mL/sample 10 
mL) on the 3 days and 4.26 to 6.61 in the 10thweek. It was 
found that acid extraction derived from ingredients and acid 
production by the fermentation process was hardly performed. 
Although the adding amount was determined based on the 
soluble solid of sugar and honey, the difference was greater 
than 7 to 13 °Bx. It is considered that the difference in 
soluble solid was caused by differences in extraction effi-
ciency of fruit ingredients according to sugar type. In addi-
tion, viscosity, which was expected to be highly correlated 
with soluble solid, showed the same tendency.

P01 -079

Changes of Physicochemical and Microbial Properties 
of Pork Marinade during Storage

Dongchul Kang*, Ho Lee, Jung-Ah Han
Foodservice Management and Nutrition, Sangmyung 
University, Korea

The physicochemical and microbial characteristics of three 
kinds of pork marinades (jinseng, doenjang, and curry) were 
measured during 14 days at refrigerator. The salinity of 
marinade products were high in order of doenjang > jinseng
> curry, and the value decreased with storage period only 
in curry. The viscosity of doenjang and curry marinades 
increased at 1 day and significantly decreased at 5 day storage. 
No significant differences were noted in °Bx and pH values 
during storage. In the case of color, the lightness (L) and 
redness (a) of the all samples showed a tendency of decrease 
with storage period, and the decrease was more steep at 5 
day. For yellowness (b), the value decreased in doenjang and 
curry, however, there was no significant change in Jinseng 
marinade. For microbial properties, significant increase of 
total microbial count was observed, especially in curry 
marinade. As a result, low-salted doenjang marinade needs 
to be developed and, in the case of curry, the effective natural 
preservative needs to be added for quality maintenance 
during storage.

P01 -078

Effect of Adding Ratio of Omija (Schisandra 
chinensis) on the Quality Characteristics of Mulberry 
Beverage 

Hye Eun Im*, Yoo Won Kim, Soo-Hwan Yeo, 
Seong-Yeol Back, Seok Tae Jeong, Hye-Young Park
Department of Agro-food Resource, NAAS, RDA, Korea

In order to enhance the marketability of mulberry beverage 
without sourness, this study examined the quality character-
istics according to the addition rate of the minor ingredient 
with high acid content, omija (Schisandra chinensis). The 
control group was the mixture of equal parts of mulberry and 
sugar (50:50, w/w), and the experimental group was the 
mixture of 6.25 to 25.0% of omija and sugar. Due to the acid 
extracted from omija, the pH was low with an increase in the 
addition rate, and the acidity increased. Moreover, the acidity 
increase with the duration was significant in proportion to 
the addition rate of omija. Regardless of the addition rate of 
omija, the solid content generally around 60 °Bx, the color 
difference was significant in proportion to the addition rate 
in a*. Sensory evaluation was carried out on the 10 days 
where the acidity change was stabilized. As a result, the 
group with the addition of 18.75% showed the best results 
in taste, flavor and color. 

P01 -080

Analysis of Curcumin during Fermentation, Stress 
Test and Accelerated Test by HPLC

Hye-Ryeon Gyeong*, Sung-Hun Yi, So-Lim Park, 
So-Young Lee, Young-Do Nam, Myung-Ji Seo1, 
Seong-Il Lim
Fermentation and Functionality Research Group, Korea Food 
Research Institute, Korea, 1Division of Bioengineering, 
Incheon National University, Korea

Curcuma longa has been widely used as one of major dietary 
spices in India and it also used as a form of alternative medi-
cine. Curcuma longa has shown to have lowering effect on 
inflammation of mouse embryonic fibroblasts (MEFs) and 
level of liver disorder in the previous study. Curcumin is 
known as one of the major biological active compounds in 
Curcuma longa. In order to propose fermented Curcuma longa 
as health functional food, the stability of curcumin in Curcuma 
longa during production and storage process were tested. 
Fermentation of Curcuma longawas performed for 40 days 
with the microorganisms which were isolated from cheong-
gukjang. Bioconverted curcumins were measured by TLC and 
curcumins were measured by HPLC under specific condition. 
The results of analyses showed that total amount of curcumins 
decreased whereas water-soluble diarylheptanoids were inc-
reased during fermentation process. In order to confirm the 
stability of curcumins extracted from fermented Curcuma 
longa, accelerated and stress tests were performed. The results 
show that curcumins in fermented Curcuma longa are stable 
under the long period storage and harsh conditions.
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P01 -081

PCR Detection Methods for Pork, Beef, Chicken and 
Mutton in Processed Foods

Yun-Ju Lee*, Young-Min Yun, Kwang-Won Hong
Department of Food Science and Technology, Dongguk 
University, Korea

Polymerase Chain Reaction (PCR) methods to detect pork, 
beef, chicken and mutton in food were developed. After 
designing four specific primer sets in ndh5 gene (pig), cox3 
gene (chicken) and D-loop regions (cattle and sheep), four 
different singleplex PCR assays were developed. The amplicon 
size amplified through each PCR was 139 bp (pork), 295 bp 
(beef), 402 bp (chicken) and 503 bp (mutton). According to 
a test of each species-specific PCR on 9 different meats, 10 
vegetables and 10 bacterial strains, no non-specific response 
was detected. In case of pig-specific PCR, in particular, it was 
able to detect a total of 38 different porcine DNAs (10 Land-
race, 10 Duroc, 10 Yorkshire, and 8 native pigs). In addition, 
pig-specific PCR assay was capable of detecting 200 pg of 
porcine DNA. Moreover, the optimum multiplex PCR condi-
tion to detect four different meats at the same time was 
established. The PCR assays were tested against 25 processed 
foods and 25 Halal foods. As a result, it is likely that the PCR 
assay would be useful for detecting or identifying meat in 
processed foods.

P01 -083

Removal Effect of Activated Carbon on the Pesticide 
Residues of Tolclofos-methyl and Cypermethrin in 
Ginseng

Mi Ra Lee*, Hae Jeon Kim, Hyun Kyung Kim1, Yong 
Seok Kim2, Young Chel Lee2, Hyun Sil Seong2, Chang 
Keun Sung
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Daedeok Bio Corporation 
Research Center, Korea, 2Croen Research Incorporation, 
Korea

The present study was carried out to investigate the removal 
efficiency of pesticides in ginseng using various eluent and 
adsorbent. Cypermthrin and tolclofos-methyl have been 
pointed unsuitable pesticides by annual safety evaluation of 
pesticide residues. Analytical method for residual pesticides 
was established by GC/μeECD. The fresh ginseng was soaked 
for 2 min in the commercial product solution of each pesticide 
and then dried. The eluent such as 2% detergent, 200 ppm 
sodium hypochlorite, ethanol, and hexane were examined, 
respectively. Ethanol treatment displayed the highest removal 
rate of tolclofos-methyl with removal rate 85.2%, followed by 
200 ppm sodium hypochlorite (82.7%), hexane (78.4%), and 
2% detergent (37.6%). Whereas, removal rate of cypermethrin 
in 200 ppm sodium hypochlorite (96%) was found to be the 
most effective, followed by ethanol (86.3%), hexane (75%), 
and 2% detergent (53.9%). Nuchar®SA-20 as adsorbent was 
used. Removal rate of pesticides on the adsorbent in ethanol 
showed higher removal rate than in the distilled water. These 
results suggest that using active carbon with ethanol would 
be a potential method to remove residual pesticide in ginseng.

P01 -082

Comparison of Residual Pesticides Removal Rate by 
Activated Carbon in Ginseng

Hae Jeong Kim*, Mi Ra Lee1, Hyun Kyung Kim1, Yong 
Seok Kim2, Young Chel Lee2, Hyun Sil Seong2, Chang 
Keun Sung
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Deadeok Bio Corporation 
Research Center, Korea, 2Croen Research Incorporation, 
Korea

This study was carried out to investigate the removal effi-
ciency of pesticides in ginseng using active carbon. Pesticides 
used in this study were procymidone, total endosulfan, dife-
noconazole, azoxystrobin. The experimental sample ginseng 
was dried after soaking 2 min in the commercial pesticide 
solution followed by the manual. The active carbon, Nuchar®

SA 20 was treated with 5% in distilled water and ethanol 
solution, respectively. Removal rate of active carbon in water 
were 82.7% for procymidone, 62.1% for endosulfan, 75.8% 
for difenoconazole, and 76.6% for azoxystrobine, respectively. 
However, removal rate of pesticides in the ethanol increased 
more than in distilled water. The highest removal rate with 
91.9% in ethanol solution was difenoconazole. These results 
suggest that active carbon in ethanol solution was most effec-
tive for removing residual pesticide. 

P01 -084

GC and GC-MS Analytical Method Development of 
Headspace Sampled Acetaldehyde in Food Simulants, 
Water and Heptane

Chi Woo Lee*, Chang Hwan Oh, JaeWook Shin1

Department of Oriental Medical food and Nutrition, Semyung 
University, Korea, 1Korea Food Industry Association, Korea 
Advanced Food Research Institute, Korea

Acetaldehyde (AA) is a simple, naturally occurring organic 
chemical found in many ripe fruits (apples, grapes and citrus 
fruits, etc) and other various foods. It is produced during the 
fermentation of sugar to alcohol. AA is also formed during 
thermal degradation of polyethylene terephtalate (PET) bottle. 
IARC classified acetaldehyde as a carcinogen to human (Group 
1) if it is associated with consumption of alcoholic beverage 
in 2012. Since AA boils at below room temperature, it even-
tually migrates out of the PET into the atmosphere or into 
the packaged contents (foods), affecting taste and safety. In 
this study, AA is sampled by static headspace and analyzed 
by GC-FID and/or GC-MS. Four columns (DB-WAX, DB-17, 
PLOT-U, PLOT-Q) were tested, and the analytical conditions 
were optimized with the selected one. The optimized ana-
lytical method was applied to analyze AA in two food simu-
lants, such as water and n-heptane. The limit of detection 
(LOD) and limit of quantification (LOQ) for AA in water was 
0.3 and 0.5 mg/L, respectively (by GC & GC-MS). The results 
will be utilized to guarantee the food safety of AA could be 
migrated from PET food packaging materials.
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P01 -085

Physicochemical Characteristics of Cottage Cheese 
Supplemented with Skim Milk Powder at Different 
Storage Temperatures

Hyun Ah Lee*, Nam Su Oh, Jae Hee Myung, Ji Young 
Lee, Jae Yeon Joung, Young Sik Ha, Yong Kook Shin
R&D Center, Seoul Dairy Cooperative, Korea

The objective of this study was to determine the effects of 
storage temperatures on the microbial and physicochemical 
characteristics of cottage cheese. The chemical composition 
of cottage cheese and the survival of lactic acid bacteria were 
evaluated. In addition, changes in the concentration of lactose 
and lactic acid were analyzed, and proteolysis was evaluated 
through the measurement of acid soluble nitrogen and non- 
proteinnitrogen, as well as electrophoresis profile analysis. 
The chemical composition in cottage cheese exhibited no 
significant differences in all samples stored at different tem-
peratures, but increased in samples supplemented with skim 
milk powder. The countsof lactic acid bacteria in starter and 
non-starter cultures increased through the addition of skim 
milk powder and with a higher storage temperature, which 
coincided with the results of the proteolysis assessment and 
lactose/lactic acid production. This study provided comparative 
data on the biological and physicochemical characteristics of 
cottage cheese under different storage conditions; therefore, 
it is suggested that the proper storage conditions play an 
important role in commercial cottage cheese.

P01 -087

The Study for Composition of Lipid and Content of 
Tocopherols and Phenolic Compound of Rape Seeds

Ye Seul Kim*, Jeung Hee Lee
Department of Food and Nutrition, Daegu University, Korea

The composition of fatty acids and content of glycolipid, 
phospholipid, tocopherol and phenolic compounds were 
analyzed in 7 types of rape seeds. Rape seed contained about 
30% crude fat, 0.21-0.47 g/100 g of glycolipids, and 0.55-1.15 
g/100 g of phospholipids with high amount of phosphatidyl 
choline and small amount of phosphatidyl ethanolamine 
analyzed by HPLC. For fatty acids composition, rape seeds 
contained oleic acid (59.7-50.4%), linoleic acid (25.4- 16.8%), 
linolenic acid (10.6-6.3%), palmitic acid (5.2-4.1%), stearic 
acid (2.5-1.8%) and small amount arachidonic acid (0.7-0.4%), 
and erucic acid was detected in especially type Ⅳand Ⅴ as 
0.4% and 2.5%, respectively. The tocopherols (α, ß, γ and δ) 
were contained as 9.5-15.1 mg/100 g in 7 rape seeds, and the 
amounts were varied by the type. The ethanol extract of rape 
seed was fractionated by 0, 30, 50, 70 and 100% ethanol with 
solid phase extraction (SPE) technique, and 30% and 50% 
ethanol fraction contained higher amount of total phenolic 
compounds, and showed higher DPPH radical scavenging 
capacity.

P01 -086

Phenolic Compounds of Canola Cake and Their 
Antioxidant Effects

A-young Lee*, Jeung Hee Lee
Department of Food and Nutrition, Daegu University, Korea

Ethanol (80%) extract of canola cake (Jeju and Hybrid) was 
subdivided into 5 fractions (0, 30, 50, 70 and 100% ethanol) 
by solid phase extraction method, and phenol compound 
content and antioxidant effect were analyzed. Two major 
phenolic compounds as sinapine and sinapic acid were 
detected by HPLC, and the content of sinapine was much 
higher than sinapic acid. The content of total phenol com-
pound (TPC) between Jeju (7.34 mg/g) and Hybrid (6.79 mg/g) 
was not significantly different. The TPC content was higher 
in 30% (2.01-2.80 mg/g) and 50% fraction (1.83-2.14 mg/g), 
and then followed by 0%, 50%, and 100% fractions. The 
antioxidant capacity of canola cake was measured by 1,1- 
diphenyl-2-picryl-hydrazil (DPPH) radical scavenging capacity 
(RSC), ferric reducing antioxidant power (FRAP), and trolox 
equivalent antioxidant capacity (TEAC) assay. DPPH RSC 
ofJeju was significantly higher than that of Hybrid canola 
cake, whereas no significantly different RSC between Jehu 
and Hybrid was found with FRAP and TEAC assay. Among 
fractions, antioxidant capacity was the highest in 30% frac-
tion, and followed by 50, 0, 70 and 100% fraction, and the 
capacity was showed a linear relationship with TPC content.

P01 -088

Quantitative Changes in Resveratrol and Mulberro-
furan Derivatives of Mulberry (Morus alba L.) Twigs

Yu-Jin Lee*, Yeon-Jeong Jang, Se-Bi Ha, Sang-Won Choi
Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea

Four functional constituents, including oxyresveratrol 3-O-β-D- 
glucoside (ORTG), oxyresveratrol (ORT), t-resveratrol (RT), 
and moracin (MC), were isolated from mulberry twigsby a 
series of isolation procedures including Diaion HP-20, silica- 
gel, ODS-A, and Sephadex LH-20 column chromatographies. 
Their chemical structures were identified by NMR and FABMS 
spectral analysis. ORTG was a predominant phenolic com-
pound in the mulberry twigs, and its levels ranged 23.76 to 
105.49 mg% in six different mulberry cultivars. Three other 
phenolic compounds were present in very small amounts. 
Among mulberry cultivars examined, "Yongcheon" showed 
the highest level of ORTG, whereas "Somok" didthe least 
ORTG content. Generally, levels of ORT in mulberry twigs 
increased with heat processings, such as roasting, micro-
waving and fermentation, and especially fermentation pro-
cessing greatly increased ORT. These results suggest that the 
fermentated mulberry twigs may be useful as potential sources 
of dietary supplements.
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P01 -089

Quantitative Changes in Polyphenolic Compositions 
of Mulberry (Morus alba L.) Fruits during Fermentation

Yu-Jin Lee*, Yeon-Jeong Jang, Se-Bi Ha, Sang-Won Choi
Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea

To explore the effects of fermentation methods on phenolic 
compounds of mulberry (Morus alba L.) fruits, mulberry fruits 
were fermentated with sugar, dry yeast and Acetobacter aceti
to make mulberry syrups, wines and vinegars. Polyphenolic 
compounds, including protocatechuic acid, cinnamic acid, 
resveratrol and mulberrofuran derivatives, anthocyanins, and 
flavonoids, were assayed during the fermentation of syrup, 
wine and vinegar by means of reverse phase HPLC-DAD. 
Levels of dihydroquercetin, dihydrokaempferol, t-resveratrol 
and moracin of mulberry fruits increased by fermentation of 
fruit with sugar and oligosaccharide. Dihydroquercetin and 
moracin were only present as major biomarkers in mulberry 
wine and vinegar. Additionally, fermentation of mulberry 
fruits with sugar resulted in persistence of two anthocyanins, 
but levels of two anthocyanins decreased and especially 
cyanidin 3-glucoside disappeared during early stage of alcohol 
fermentation. Thus, these results suggest that fermentation of 
mulberry fruits with sugar may be suitable for preparation of 
functional mulberry beverages, rather than wines and vinegars.

P01 -091

Analysis of Natural Preservatives in Raw Materials of 
Functional Foods

I-Seul Moon*, Jung-Bok Kim, Hee-Duck Lee, 
Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

Preservatives, as food additives, are occasionally intrinsic to 
natural raw materials or sometimes generated during the 
fermentation process as reported in many research articles. 
Preservative compounds in raw food material may be con-
veyed to final food product that is not supposed to include 
such preservative compounds. Therefore, necessity of broad 
scale monitoring and supply of basic data have been raised 
to acquire safety of healthy functional foods. In this study, 
we carried out the validation for an analytical method of 
preservative compounds in raw materials of functional foods. 
The quantification of benzoic acid and sorbic acid were 
determined using HPLC analysis after distillation, whereas 
propionic acid was quantified with GC-FID and was con-
formed using HPLC-PDA. A significant set of validation data 
(accuracy, precision, linearity, recovery, etc) was acquired. 
The calibration curve showed good correlation coefficient 
(r2=0.99). The LOD and LOQ were 0.1 and 0.3 μg/mL, 
respectively. The precision was satisfactory with RSD (%) 
between 0.05 and 4.30. The recoveries of preservatives from 
blank samples fortified at levels of 20-100 μg/mL ranged from 
89.09% to 97.55%.

P01 -090

Characterization and Quantitation of Phenolic 
Compounds in Mulberry (Morus alba L.) Varieties

Yu-Jin Lee1*, Yeon-Jeong Jang1,2, Se-Bi Ha1,2, Eun-Ok 
Kim2, Sang-Won Choi1,2

1Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 2Functional Food Center, Korea 
Institute of Science and Technology (KIST) Gangneung 
Institute, Korea

Three mulberry (Morus alba L.) varieties, including "Iksu", 
"Cheongil", and "Daeseong" obtained from three different 
regions in Gyeongbuk, Korea, were investigated their phenolic 
compositions by HPLC and HPLC-MS/MS. Five phenolic 
compound groups, benzoic acid, cinnamic acid, flavonoids 
including anthocyanins, resveratrol and mulberrofuran deri-
vatives, were identified by HPLC-MS/MS and individually 
quantified using HPLC-DAD. Protocatechuic acid, chlorogenic 
and caffeic acids, eight flavonoids (cyanidin 3-glucoside and 
cyanidin 3-rutinoside, rutin, isoquercitrin, quercitrin, dihydro-
queretin, dihydrokeampferol, quercetin), resveratrol and piceid, 
moracin and 4-prenylmoracin were detected and quantified 
in juice from the different mulberry cultivars. The total 
phenolics content, quantified as the addition of the indivi-
dual compounds quantified by HPLC, ranged between 0.19 
and 0.45 g 100 g-1of fresh edible fruits. Among three mulberry 
cultivars tested, "Daeseong" mulberry fruit had considerable 
higher contents of t-resveratrol, piceid, dihydroquercetin, and 
4-prenylmoracin, In contrast, "Iksu" and "Cheongil" cultivars 
possessed higher amounts of anthocyanins and cinnamic 
acids.

P01 -092

Isolation and Identification of α-Glucosidase 
Inhibitors from Morus Root Bark

Yeon-Jeong Jang*, Yu-Jin Lee, Young-Hee Jeon, 
Min-Jeong Shin, Min-Ju Gam, Sang-Won Choi
Department of Food Science and Nutrition, Catholic University 
of Daegu, Korea

The water and ethanol extracts from four different parts 
(fruit, leaf, twig, root bark) of mulberry (Morus alba L.) tree 
were investigated their inhibitory effects on α-glucosidase 
which is a key enzyme inducing postprandial hyperglycemia 
in non-insulin dependent diabetes mellitus patients. Among 
the extracts tested, the ethanol extract of root bark (IC50=12.01 
μg/mL) showed the highest inhibitory activity against α-gluco-
sidase. Bioassay-guided fractionation resulted in the isolation 
of two known prenylflavonoids, and mongolicin(1), chalco-
moracin(2), and Kuwanon C(3), as enzyme inhibitors, along 
with oxyresveratrol(4) and three its glycosides. Four com-
pounds 1-4 inhibited α-glucosidase with IC50 values ranging 
from 3.5±0.8 μM to 10.9±1.1 μM. These results suggest that 
mulberrofuran derivatives from Morus root bark may be 
useful as potential therapeutic agents of diabetic treatment.
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P01 -093

Physicochemical Properties of Buckwheat Sprout 
Extracts Grown under Different Light

Myunghwa Kang*, EunSong Kim, MoonSik Chang1, 
SeokHyun Eom2, Uksun Jung1, Bomo Lee, Solip Park, 
Gigyeong Shin
Hoseo University, Korea, 1Natural Solution Co., Ltd., Korea, 
2Kyung Hee University, Korea

In this study, buckwheat sprouts were grown under blue 
light, red light, dark room and fluorescent light in plant 
company. Their physicochemical propertied were measured 
like moisture, crude fat, crude protein and ash. Also, each 
plant was measured for vitamin C content, chlorophyll con-
tent and brix ofextracts. Moisture contents were 95.75% in 
blue, 90.77% in red, 89.71% in dark and 95.65% in fluore-
scent. Crude proteins were 2.40% in blue, 7.81% in red, 
7.12% in dark and 1.60% in fluorescent. Crude fats were 
0.54% in blue, 0.35% in red, 1.12% in dark and 0.22% in 
fluorescent. Ash contents were 0.37% in blue, 0.31% in red, 
0.39% in dark and 0.39% in fluorescent. Carbohydrate con-
tents were 0.95% in blue, 0.77% in red, 1.66% in dark and 
2.15% in fluorescent. Chlorophyll a contents were 2% in 
blue, 5.96% inred, 5.54% in dark and 4.63 % in fluorescent. 
Chlorophyll b contents were 8.35% in blue, 9.90% in red, 
9.32% in dark and 7.06 % in fluorescent. Total chlorophyll 
contents were 8.10% in blue, 12.27% in red, 10.05% in dark 
and 17.20% in fluorescent. Vitamin C contents were 5.43 
mg/100 g in blue, 5.98 mg/100 g in red, 6.72 mg/100 g in dark 
and 10.43 mg/100 g in fluorescent.

P01 -095

Preparation of Premium Peach (Prunus persica L. 
Batsch) Wine by Freeze Concentration

Se-Bi Ha1*, Yeon-Jeong Jang1,2, Yu-Jin Lee1,2, Hyoung-Tae 
Ha2, Sang-Won Choi1,2

1Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 2Hankook Wine Co., Ltd., Korea

Three different types of peach wines, dry wine, semi-sweet 
wine, and ice wine, were prepared to develop a premium 
peach wine with moderate alcohol levels by freeze concen-
tration of peach juices. Dry wine of peach was prepared by 
an yeast fermentation after adjusting a soluble solid of peach 
to 22 °Bx with sugar, while semi-sweet wine and ice wine 
of peach were prepared by an yeast fermentation after adjust-
ing a soluble solid of peach to 22 and 35 °Bx, respectively, 
through freeze concentration. Among three different types of 
peach wines tested, ice wine exhibited the best quality wine 
with high soluble solid, acidity, pleasant volatile compounds, 
and sensory scores in terms of color, taste and flavor, as well 
as higher amounts of phytochemicals such as chlorogenic 
and caffeic acids. Additionally, ice wine also had stronger 
anti-inflammatory and anti-tyrosinase activities than two 
other wines. These results suggest that freeze concentration 
may be considered as a potentially attractive method for the 
preparation of premium ice wine of peach with higher quality 
characteristics.

P01 -094

Validation for an Analytical Method for Propylene 
Glycol in Foods

Eun-Hye Kim*, Jung-Bok Kim, Hee-Duck Lee, 
Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

In this study, we carried out the validation for an analytical 
method of propylene glycol (PG) in ｢Analytical methods of 
Food Additives in Foods｣. The method was validated using 
gas chromatography (GC) with a HP-5 column (30 m × 0.32 
mm, 1.0 μm). The oven temperature was programmed from 
50°C (held for 5 min) to 100°C at 5°C/min, and increased to 
230°C at 40°C/min (run time 15 min). The calibration curve 
showed good correlation coefficient (r2=0.99) in ranges of 
10-500 μg/mL. The limit of detection (LOD) and limit of 
quantification (LOQ) were 1.5 and 4.5 μg/mL, respectively. 
The precision was satisfactory with relative standard devia-
tions between 1.1 and 5.0%. The recoveries of PG from blank 
rape seed samples fortified at levels of 20, 100, 500 μg/mL 
ranged from 89.5% to 95.5%.

P01 -096

Establishment of Acetaldehyde Analysis Method in 
Food Packaging Materials of PET

So-Young Kang*, Jung-Bok Kim, Hee-Duck Lee, 
Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

The food packaging materials contact with various foods. 
Acetaldehyde could be generated by the pyrolysis during 
heating and molding process of PET. Therefore, it is possible 
that the migrated acetaldehyde in food matrix could be at 
risk. The aim of this study is to develop a precise quantitative 
method for acetaldehyde determination in PET. To establish 
analytical methods for acetaldehyde in PET, acetaldehydes- 
DNPH derivative was analyzed by HPLC with UV detector at 
365 nm (HPLC/DAD). For the validation of the established 
method, the limit of detection (LOD), limit of quantification 
(LOQ), linearity, intra- and inter-day accuracy and precision 
etc. were determined. The calibration curve of 6 points showed 
good linearity (r2=0.998, n=5) within the concentration 
range of 0.5, 1, 2, 5, 10, and 20 μg/mL (in distilled water, 4% 
Acetic acid, 20% Ethanol, and 50% Ethanol). The LOD and 
LOQ were validated at range of 0.1 and 0.2 μg/mL. The 
relative standard deviation (%RSD) ranged from 0.3 to 15.3%. 
The recovery ranged from 96.8 to 112.7%.
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P01 -097

Physicochemical Properties of Buckwheat Sprout 
Extracts Cultivated under Different Light and Treated 
by Different Drying Method

Myunghwa Kang*, Seungman Jung, Chaewon Jo, 
Hyeonhye Song, Minseak Hong, MoonSik Chang1, 
SeokHyun Eom2, Uksun Jung1

Hoseo University, Korea, 1Natural Solution Co., Ltd., Korea, 
2Kyung Hee University, Korea

Buckwheat sprouts were grown under blue light, red light, 
dark room and fluorescent light in plant company and they 
were dried under freeze-dried and hot air dried at 50°C Their 
physicochemical propertied were measured as Moisture, crude 
fat, crude protein and ash. Also, Each plant was measured 
for vitamin C content, chlorophyll content and brix of extracts. 
Moisture contents were 3.49% in HDB (hot dried in blue), 
4.79% in FDB (freeze-dried in blue), 21.44% in HDR (freeze- 
dried in red), 4.72% in FDR (freeze-dried in red), 5.34% in 
HDD (hot dried in dark), 4.46% in FDD (freeze-dried in dark), 
3.57% in HDF (hot dried in fluorescent), and 1.42% in FDF 
(freeze-dried in fluorescent). Crude protein content was 6.24% 
in HDB, 9.44% in FDB, 13.5% in HDR, 12.00% in FDR, 17.1% 
in HDD, 13.09% in FDD, 10.66% in HDF, and 15.63% in FDF. 
Crude fat content was 2.94% in HDB, 7.81% in FDB, 3.39% 
in HDR, 2.36% in FDR, 2.54% in HDD, 1.17% in FDD, 4.83% 
in HDF, and 2.03% in FDF. Total chlorophyll content was 
4.69% in HDB, 12.94% in FDB, 4.82% in HDR, 13.29% in 
FDR, 3.91% in HDD, 7.63% in FDD, 5.65% in HDF, and 12.2% 
in FDF.

P01 -099

Application of Analytical Methods for Vitamin K1 in 
Food

Young Joo Lee*, Hyeon Suk Ham, Kyeong Nyeo Bahn, 
Jin Ha Lee, Jin Hee Lee, Rhee Da Lee, Seon Hee Kim, 
Donggil Leem, Dae Seung Na, Hee Jung Kwak, Tae 
Seok Kang
Nutrition and Functional Food Research Team, National 
Institute of Food and Drug Safety Evaluation, Korea

To estimate the intake of vitamin K in Korea, data on the 
contents of vitamin K in food is essential. To analyze vitamin 
K1 (phylloquinone), the methods using reverse phase HPLC 
with zinc-post column derivatization and fluorescent detec-
tion were applied to certified reference materials (CRM) and 
selected food samples. For pre-treatment of samples, liquid- 
liquid extraction (LLE) after enzymatic hydrolysis with lipase 
and LLE followed by purification with silica column were 
examined. In CRM pre-treated with enzymatic methods, rela-
tive standard variations (%) were 1.6% and 6.0% in intra- and 
inter-day variation test. Accuracy was 100% to 106% in 
repeated analysis. The recovery in spiked samples were 
examined in food matrices and showed 93% in soy milk. 
Pre-treatment of LLE with silica purification showed rela-
tively high recovery in vegetable such as spinach. Currently 
validated methods will be appled to analysis of major food 
sources for vitamin K1 in Korea.

P01 -098

Citrus Bioflavonoid Profiles and Antioxidant 
Activities of Yuja (Citrus junos Sieb ex Tanaka)

Young-Jun Kim*, Choong-In Yoon, Joo-Hee Lee
Food Safety Center, Ottogi Corporation, Korea

Yuja (Citrus junos Sieb ex Tanaka) is rich in citrus bioflavo-
noids, which are potentially considered to be health benefits. 
The citrus bioflavonoids (rutin, narirutin, naringin, hespe-
ridin, neohesperidin), total phenolics, total flavonoids and 
antioxidant activities (DPPH, ABTS, ORAC) of yuja in the 
Korean four harvesting regions (Goheung, Wando, Geoje and 
Jindo) have been studied. In addition, flesh and peel tissues 
of the yuja were analyzed. The citrus bioflavonoids, total 
phenolics, total flavonoids and antioxidant activities were 
higher in peel than flesh tissues. Individual bioflavonoid 
concentrations of flesh tissues were in the following order: 
narirutin > hesperidin > naringin > neohesperidin, while those 
concentrations in the peel were hesperidine > narirutin> 
neohesperidin > naringin > rutin. Interestingly, rutin was 
not detected in the flesh tissue. Our results indicate that yuja
as citrus fruit includes high antioxidant compounds and 
activities and that citrus peel could be a useful source of food 
ingredients. Knowing the citrus bioflavonoid profiles gives 
insights to its potential application to promote health benefits.

P01 -100

Carotenoid Composition of Vegetable, Determined by 
HPLC-PDA

Hyun-Nye Yoon*, Bo-Min Kim, Su-Yeon Kim, 
Heon-Woong Kim, Jung-Bong Kim, Se-Na Kim, 
Youngmin Choi, Young-Sook Cho, Dong-Jin Lee1

National Academy of Agricultural Science, RDA, Korea, 
1Department of Crop Science and Biotechnology, Dankook 
University, Korea

Carotenoids are a class of natural fat-soluble pigments found 
mainly in vegetables and fruits. There is a growing awareness 
on individual carotenoids having different beneficial effects 
on health such as cardiovascular diseases, type 2 diabetes, 
certain cancers, macular degeneration, carotid atherosclerosis 
and eye diseases. Vegetables are a good source of several 
health-promoting compounds such as flavonoids, vitamin C, 
and carotenoids. About 24 samples were analyzed of which, 
total carotenoid content and composition were of average 
633.2 mg/100 g and 0.0-1871.6 mg/100 g dry weights respec-
tively. Interestingly, six individual carotenoids were separated 
viz. β-carotene (average 298.3 mg/100 g DW), lutein (average 
287.2 mg/100 g DW), β-cryptoxanthin (average 22.3 mg/100 
g DW), zeaxanthin (average 14.9 mg/100 g DW), α-carotene 
(average 5.4 mg/100 g DW), and lycopene (average 0.1 mg/100 
g DW). The total percentage rate for the individual compo-
nents compared to the average in the order of β-carotene 
(57.77%) > lutein (38.56%) > β-cryptoxanthin (1.73%) > 
zeaxanthin (1.16%) > α-carotene (0.42%) > lycopene (0.01%).
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P01 -101

Variation of γ-Oryzanol Individual Components by 
Varieties and Green Manure Conditions in Korean 
Rice

Heon-Woong Kim*, Jung-Bong Kim, Hyun-Suk Cho1, 
Jeong-Tae Lee1, Ki-Yong Ha1, Yong-Jae Won1, Se-Na 
Kim, Youngmin Choi, Young-Sook Cho, Dong-Jin Lee2

National Academy of Agricultural Science, RDA, Korea, 
1National Institute of Crop Science, RDA, Korea, 2Department 
of Crop Science and Biotechnology, Dankook University, Korea

A total of ten components of γ-oryzanol including Δ-stigmas-
tenyl ferulate were identified of which, cycloartenyl ferulate, 
24-methylenecycloartanyl ferulate, campesteryl ferulate and 
sitosteryl ferulate were identified as the major components in 
ten Korean rice varieties. Among them, unkwangbyeo and 
mihyangbyeo showed the highest and lowest content as 59.4 
mg and 38.4 mg/100 g hulled rice, respectively. As a result 
of PLS-DA using SIMCA 11.0 ver. as multivariate analysis 
program on the basis of total data, in all samples, the specific 
pattern and cluster of γ-oryzanol scores according to rice 
varieties were confirmed, possible distinguishing two groups 
as higher and lower crops in contents by heading dates. In 
γ-oryzanol content, the nitrogen fertilization using green 
manure was similar with conventional nitrogen fertilization 
and showed higher than no fertilizations. Especially, hairy-
vecth was showed the highest compared with other crops 
(opium-poppy, crimson clover, cornflower). The nitrogen 
contained in the green manure crops was considered to have 
a major role in the formation of γ-oryzanol and hairyvecth, 
which contains the most highest γ-oryzanol content.

P01 -103

Studies on Nutritional Component Properties of 
Domestic Potato Cultibvars in Korea

So young Jung*, Kyung Mi Kim, Jin suk Kim, Gi Chang 
Kim, Young Eun Chang, Hyeon Ji Lee, Yea Ji Park
National Academy of Agricultural Science, Rural 
Development Administration, Korea

This study analyzed the physicochemical properties of 19 
potato cultivars for providing information to study of proces-
sing quality. The 19 potato cultivars were harvested in July 
2012 by the Highland Agriculture Research Center. After 
freeze drying, the potatoes were pulverized. ‘chugang’ showed 
mostly high proximate composition (p<0.05). The contents of 
organic acids showed differences (p<0.05). Citric acid was 
shown high content (0.93-2.11 g/100 g) than others (p<0.05). 
The contents of free amino acids were measured. The content 
of valine was high in essential amino acids (p<0.05). The 
water absorption and the oil binding are very important 
factor when used potato powder in processing. The water 
absorption was measured 125-185%, the oil binding was 
measured 168%-235% (p<0.05). According to them, we knew 
that the oil binding was higher than the water absorption in 
potatoes. Especially, the oil binding of ‘chubaek’ were lower 
than other cultivars. So, we thought ‘chubaek’ are suitable in 
the processing for controlling the fat-intake food. As the 
results, we knew the properties of potato cultivars and sug-
gest that will be need more study for process condition.

P01 -102

Anthocyanins Bulk Purification of Purple Sweet 
Potato for Biological Activity Assay

Su-Yeon Kim*, Jung-Bong Kim, Hyun-Nye Yoon, Heon- 
Woong Kim, Mi-Nam Chung1, Seon-Kyeong Han1, Se-Na 
Kim, Youngmin Choi, Young-Sook Cho, Ki-Moon Park2

National Academy of Agricultural Science, RDA, Korea, 
1Bioenergy Crop Research Center, RDA, Korea, 2Department 
of Food Science & Biotechnology, Sungkyunkwan University, 
Korea

Purple sweet potato variety "shinzami" is a rich source of 
anthocyanins. In this study, we are planning to purify and 
separate the individual components of anthocyanins for bio-
logical activity assay. Purification of anthocyanins were per-
formed using liquid chromatography and electrospray ioniza-
tion/mass spectrometry (LC-ESI/MS) with autopurification 
system. Among 15 different purified anthocyanins, three 
anthocyanins viz. Cyanidin 3-caffeoyl-p-hydroxybenzoyl 
sophoroside-5-glucoside; 1055 m/z (PSP09), Cyanidin 3-(6"- 
caffeoyl-6"'-feruloyl sophoroside)-5-glucoside; 1111 m/z (PSP11) 
and Peonidin 3-(6"-caffeoyl-6"'-feruloyl sophoroside)-5-glucoside;
1125 m/z (PSP14)showed that anti-inflammatory and anti- 
oxidation activity. Thus, bulk purification was performed 
from shinzami. As a results, purification of the extracted 
anthocyanins from shinzami was achieved by autopurifica-
tion system. Purified material was water washed to remove 
the acid. A total of 245 mg in 3 types of anthocyanins were 
obtained from 400 g of dried matter, Shinzami. Consequently, 
we obtained 98.30 mg of PSP09, 56.33 mg of PSP11 and 89.54 
mg of PSP14 and purity were 89.4, 94.0, 89.6% respectively.

P01 -104

Changes of Kernel Characteristics of Sweet Corn 
Hybrid during Ripening Stage in Second Cropping

Mi-jung Kim*, Hyo-jin Park, So-hyoung Park, Gun-ho 
Jung, Sun-lim Kim, Kee-jong Kim, Yu-young Lee, 
Young-up Kwon
National Institute of Crop Science, RDA, Korea

The impact of climate change has been facilitated double 
cropping system on corn production in Korea. It is important 
to determine the optimum harvesting time that is deeply 
correlated with quality and price of sweet corns. This study 
was carried out to investigate the chemical composition and 
texture profile changes according to days after silking (DAS) 
of sweet corn hybrid, godangok and guseulok, in second 
cropping. Free sugar content was generally decreased from 14 
to 30 DAS. The decline of free sugar level in guseulok was 
larger than in godangok. Monosaccharide accounts for more 
than 50 percent of the sugar composition. Glucose and fruc-
tose contents decreased during kernel ripening, while sucrose 
and maltose were increased. Total starch and crude fat con-
tents were continuously increased with maturity in two sweet 
corn hybrid, but crude protein content was decreased. In the 
textural characteristics, hardness and adhesiveness showed 
correlated with total starch content.
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P01 -105

Determination of Ethyl Carbamate in Fermented 
Foods and Alcoholic Beverages by GC-MS

Na-young Kim*, Bu-chuhl Choe, Sung-ja Cho, Ki-young 
Shin, Jung-hun Kim, Young-zoo Chae
Seoul Metropolitan Government Research Institute of Public 
Health and Environment, Korea

A survey of ethyl carbamate (EC) in fermented foods and 
beverages which were circulated in Seoul was conducted. A 
total of 140 commercial samples (58 samples of alcoholic 
beverage and 43 samples of fermented food, 35 samples of 
vinegar and 4 samples of drink) were analyzed to determine 
their ethyl carbamate content levels. Liquid samples were 
diluted and clean up with diatomite solid phase extraction 
column. Double liquid extraction using distilled water followed 
by acetone was applied for solid samples. The extract was
evaporated and loaded on diatomite solid phase extraction 
column. GC-MS was used for analysis of EC (target ions : 
62,74,89) with butyl carbamate as an internal standard. Fruit 
wines contained up to 324.5 μg/kg with an average of 36.1 
μg/kg, rice wines up to 14.6 μg/kg with an average of 1.7 μ
g/kg, and vinegars up to 40.2 μg/kg with an average of 5.5 
μg/kg. Soy sauces, soybean pastes and other fermented sauces 
contained EC at an average level of 9.7 μg/kg, 2.0 μg/kg and 
1.0 μg/kg, respectively.

P01 -107

Quantitative Analysis of the Biological Active 
Compounds under Different Extraction Temperature 
from the Korean Licorice Roots

Yoo Kyung Kim*, Dong Sik Park, Sang Min Jeon, In Hye 
Kim, So Young Kim, Jeong Sook Go, Haeng Ran Kim
Functional Food and Nutrition Division, Department of 
Agrofood Resources, Rural Development Administration, Korea

This studyanalyzed the biological active compound such as 
total phenolic compound, crude saponin, glycyrrhizic acid 
and glabridin in 85% ethanol extracts of Licorice roots under 
different extraction temperature (60 and 40°C. The content of 
the total phenolic compound and crude saponin was ana-
lyzed using UV/Visible spectrophotometer (765 nm) and 
gravimetric method, respectively. The quantitative and quali-
tative analysis of the glycyrrhizic acid and glabridin was 
determined by high performance liquid chromatography 
equipped with C18 column (X-Bridge C18 4.6 × 250 mm, 3.5 
μm, Waters), a mobile phase consisting of 6.67% acetic acid 
in water-ACN 3:2 (glycyrrhizic acid) and water-ACN 50:50 
(glabridin) with photodiode array detector at 254 nm and 230 
nm, respectively. The contents of total phenolic compound 
were 25.4 at 40°C and 34.6 mg GAE/g at 60°C The contents 
of crude saponin were 17.8% at 40°C and 22.5% at 60°C The 
concentration of glycyrrhizic acid was 22.3 at 40°C and 40 
mg/g at 60°C. In this study, the amount of biological active 
compounds extracted at 60°C showed greater than low 
temperature in Licoriceroots, providing primary information 
for the development of extraction method.

P01 -106

Characterization and Selection of Optimal Rice 
Cultivar for Manufacturing Red Yeast Rice

Ji-Young Park*, Sang-Ik Han, Woo Duck Seo, Ji-Eun Ra, 
Seong-Hwan Oh, Kyung Hye Seo, Mi Jin Park, 
Choon-Woo Lee, Min-Hee Nam
Department of Functional Crop, NICS, RDA, Korea

Red yeast rice (RYR) is the product of fermented yeast by 
Monascus strains on rice, and has recently become a popular 
dietary supplement as a traditional food in Asia. RYR con-
tains monacolin K substances known to inhibit cholesterol 
synthesis as efficiently as statin drugs. To determine the 
optimal rice cultivar for manufacturing RYR, 9 rice cultivars 
(goami, goami 2, goami 3, danmi, sangjuchalbyeo, seolgaeng,
saegyejinmi, yeonghojinmi and chilbo.) were fermented using 
two Monascus strains (KCTC 6122 and KCCM 60141 of M. 
ruber) in this study. The monacolin K content of Danmi and 
sangjuchalbyeo were 249.07, 63.99 ppm on KCTC 6122 cul-
tures and 200.0, 194.4 ppm on KCCM 60141 cultures without 
citrinin trace, respectively. Other cultivars which had less 
content of monacolin K could not seem to ferment normally 
because those didn't show red color. These results imply that 
danmi and sangjuchalbyeo can be optimal rice cultivars as 
a commercial RYR which is well fermented rice and has high 
content of monacolin K.

P01 -108

Analysis of Flavor Pattern of Various Coffee Bean 
Using Electronic Nose

Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, Su Won 
Park, Young Hyun Lee, Jae Keun Lee1, Ah Hyun Kim2, 
Bong Soo Noh
Department of Food Science and Technology, Seoul Women's 
University, Korea, 1Mysore Coffee, Korea, 2Seoul Venture 
University, Korea

In the present study, flavor pattern was conducted to evaluate 
among coffee bean using an electronic nose based on MS 
with the discriminant function analysis. Among the proces-
sing method of coffee bean, the most decreased DF1 
(discriminant function first score) of samples was natural 
coffee. From flavor profiles, defective coffee bean separated 
well from non defective coffee bean by DF1, and it showed 
less strong flavor than others. The obtained results in this 
study confirm that analysis of electronic nose based on MS 
shows potential for the development of a methodology for 
discrimination between defective coffee bean and non-defec-
tive one.
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P01 -109

Simultaneous Determination of 10 Trace Metals in 
Infant Formula by Using Microwave Digestion and 
Inductively Coupled Plasma Mass Spectrometry 
(ICP-MS)

In-Seek Jeong*, Byung-Man Kwak, Jang-Hyuk Ahn, 
Jong-Su Park
Food Safety Center, R&D Institute, Namyang Dairy Company, 
Korea

The trace metal contamination as an important factors in 
environmental pollution and foods was identified through the 
simultaneous determination of 10 trace metals (chromium 
[Cr], molybdenum [Mo], selenium [Se], beryllium [Be], vana-
dium [V], antimony [Sb], nickel [Ni], tin [Sn], barium [Ba], 
and aluminum [Al]) in milk-based infant formula. The official 
method of MFDS (Ministry of Food and Drug Safety) for Cr, 
Mo, and Se was applied to the determination of other 
elements. A microwave was applied for sample preparation 
and an inductively coupled plasma mass spectrometry (ICP- 
MS) was used for instrumental analysis. The results for 
added recovery tests were in the range 91.90-109.80% with 
relative standard deviations between 0.10% and 1.63%. All 
the results of tested elements were between the range of the 
lowest limit of detection (LOD) in case of Be (0.002 μg/kg) 
and the highest of LOD in case of Al (0.144 μg/kg). The 
monitoring tests have been for 20 infant formulas purchased 
by Korean market. The levels of tested results were identified 
as safe levels of ND (Not Detected) or lower than the previous 
known trace levels.

P01 -111

Fatty Acid Composition of Ice Creams and Ice 
Cream-related Products

So-young Jung*, Hye-ran Yang, Lae-hong Hwang, Ju-sung 
Park, Sang-mi Lee, Jung-hun Kim, Young-zoo Chae
Seoul Metropolitan Government Research Institute of Public 
Health and Environment, Korea

A total of 148 samples, consisting of 79 ice creams, 47 ice-
milks, 14 non-milk-fat-ice creams and 8 unspecified samples 
were collected from markets in Seoul and internet shopping 
malls for monitoring of total fat, saturated fat, trans fat, and 
fatty acid composition. Total fat contents in ice cream, ice 
milk and non-milk-fat ice cream were 6.2-27.0%, 3.4-19.3% 
and 5.8-12.1%, respectively. Unspecified samples contained 
5.5-8.1% of total fat. Fats extracted from ice cream, ice milk 
and non-milk-fat ice cream contained 1.6-18.1% of saturated 
fat and 0-0.44% of trans fat. We compared their fatty acid 
compositions (C16:0, C18:0, C18:1) with those of main milks. 
The distance between standards (milk, coconut oil and pharm 
oil) and the ice cream samples in the three dimensional 
scatter plot of 3 kinds of fatty acid was used as the index 
of estimation for the raw fat material in the samples. The 
results of 8 unspecified samples were similar to those of 
non-milk-fat ice cream, therefore we estimated thet they were 
specified as non-milk-fat ice cream.

P01 -110

Limit of the Quantitative Analysis Method for GMO 
in Natural Soybean in Case of Method Application to 
the Soybean Processed Foods

Kang-San Kim*, Jong-Eun Won, Jang-Hyuk Ahn, 
Jong-Su Park
Food Safety Center, R&D Institute, Namyang Dairy Company, 
Korea

The official method of MFDS (ministry of food and drug safety) 
for the quantitative analysis of soybean GM (gene modifi-
cation) was applied to the soybean processed foods such as 
isolated soybean protein and baby food whether the method 
could be applied to the processed foods or not. The GM RRS 
(round-up ready Soya) as a CRM (certified reference mate-
rial) was used to perform added recovery test. Thermal cyc-
ling procedure included an initial denaturation step (95°C for 
10 mins), 40 cycles consisting of denaturation at 95°C for 15 
s, primer annealing at 60°C or 1 min, elongation at 72°C for 
30 s, and a final elongation period at 72°C for 2 mins. The 
mean concentration of RRS DNA extracted from CRM, iso-
lated soybean protein and processed foods were 261, 105 and 
15 μg/μL, respectively. Since the CT value of 35 cycled DNA 
extracted from RRS CRM spiked processed foods with 1% 
(w/w), 3% (w/w), and 5% (w/w) were similar, the official 
method could not applied to the quantitative analysis of GM 
in soybean processed foods. It was not proper to use the 
method for the processed foods which were made after heat 
treatment and mixed with other various ingredients. 

P01 -112

Discrimination of Geographical Origin of Red Ginseng 
Extract Using Electronic Nose Based Mass Spectrometry

Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, Young 
Hyun Lee, Ji Young Moon1, Kyong-Hwan Bang2, Bong 
Soo Noh
Department of Food Science and Technology, Seoul Women’s 
University, Korea, 1Experiment Research Institute of National 
Agricultural Products Quality Management Service, Korea, 
2Ginseng Research Division, National Institute of Horticultural 
and Herbal Science, Rural Development Administration, Korea

The geographical origin of red ginseng extract was studied 
using an electronic nose based on mass spectrometry. Imported 
red ginseng extract and domestic red ginseng one were diluted 
to °Bx 12. Sample was prepared with different ratio. Each 
sample was analyzed, and discriminant function analysis 
(DFA) was used utilized for discrimination of geographical 
origin. DFA plots indicated a significant separation of imported 
red ginseng extract and domestic red ginseng one. F-value of 
DF1 value was much bigger than that of DF2. It means that 
it was mainly affected by DF1. The added concentration of 
domestic red ginseng extract to imported red ginseng one was 
shifted to the left based on DF1. And the mixing ratio was 
highly correlated to DF1 value. Unknown sample (1) was 
closely located to sample of 100% imported red ginseng one. 
Unknown sample (2) was closely located to sample of mixed 
imported:domestic (6:4 ratio). In bar graph, DF1 value was 
correlated with the mixing ratio. Unknown samples (1&2) 
were thought to be mixed with imported red ginseng one. This 
technique could be used as efficient method to differentiate 
geographical origin of red ginseng extract.
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Discrimination of Korean Red Ginseng Extract (P. 
ginseng C. A. Meyer) and American Red Ginseng 
Extract (P. quinquefolius L.)

Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, Young Hyun 
Lee, Ji Young Moon1, Kyong-Hwan Bang2, Bong Soo Noh
Department of Food Science and Technology, Seoul Women’s 
University, Korea, 1Experiment Research Institute of National 
Agricultural Products Quality Management Service, Korea, 
2Ginseng Research Division, National Institute of Horticultural 
and Herbal Science, Rural Development Administration, Korea

In this study, a comparison of Korean red ginseng extract (P. 
ginseng C. A. Meyer) and American red ginseng extract (P. 
quinquefolius L.) was studied using an electronic nose based 
on mass spectrometry. The data were analyzed by a discri-
minant function analysis (DFA). DFA plots indicated a signi-
ficant separation of Korean red ginseng extract and American 
red ginseng one. F-value of DF1 value was much bigger than 
that of DF2. It means that it was mainly affected by DF1. When 
the air as a standard, red ginseng extract samples were located 
on the left side of air. And Korean red ginseng extract samples 
were located on the left side of American red ginseng extract. 
Especially, P. ginseng C. A. Meyer red ginseng extract that have 
grown at Eumseong was clearly separated. Consequently, 
Korean red ginseng extract had more flavor components than 
American red ginseng extract. Also, P. ginseng C. A. Meyer 
red ginseng extract that have grown at Emseong had the most 
have flavor components. The pattern recognition of flavor 
analysis by electronic nose based on mass spectrometry might 
be useful to distinguish on the species characteristics of red 
ginseng extract.

P01 -115

Anti-cancer Effects of Marine Brown Algae Sargassum 
thunbergi Polysaccharide in AGS Human Gastric 
Cancer Cell

Tae-Kil Eom*, Youngseung Lee, Yoonhwa Jeong
Department of Food Science and Nutrition, Dankook 
University, Korea

In this study we reported anti-proliferative effects of five 
kinds marine brown algae polysaccharides in AGS human 
gastric cancer cells. Among all brown algae polysaccharides, 
Sargassum thunbergi polysaccharide (STPS) exhibited the 
highest anti-proliferative effects in AGS cells. Furthermore, 
STPS induced apoptosis in a dose-dependent manner on AGS 
cells. STPS-treated AGS cells exhibited a marked increase 
Apaf-1, Bax expression and a decrease in Bcl-2 expression. 
In addition, cleavage of pro-caspase was decreased in STPS- 
treated AGS cells as compared to non-treated control cells, 
which is consistent with p53/p-p53 activation. In addition, 
inhibitor of apoptosis were down-regulated by STPS. These 
results indicate that STPS inhibits cell proliferation and 
induces apoptosis by inhibiting p53 mediated caspase activa-
tion pathway.

P01 -114

Antioxidant Activity of Rumex crispus L. Fractions 
and Their Inhibitory Effect against H2O2 Oxidative 
Stress Induced Cell Damage

Jiyeon Lee*, Hwayoung Noh, Hyein Kim, Seungui Cheon, 
Tae-Kil Eom, Misook Kim, Yoonhwa Jeong, Youngseung 
Lee
Department of Food Science and Nutrition, Dankook 
University, Korea

This study was carried out to compare the antioxidative 
effects of various Rumex crispus extracts. Organicfractions, 
including n-hexane, dichloromethane, ethyl acetate, and butanol
fractions were obtained from the ethanol extracts of R. crispus. 
Total phenolics contents were the highest with 98.57 mg/g. 
Ethanol extracts had the highest in ferric reducing antioxi-
dant power (FRAP antioxidant capacity at concentrations of 
1 mg/mL=0.27 mM FeSO4 equivalent), DPPH radical scaven-
ging power (EC50 39.91±0.67) and trolox equivalent anti-
oxidant capacity (TEAC antioxidant capacity at concentra-
tions of 1 mg/mL=1.43 mM Trolox equivalents). The free 
radical scavenging activity was the highest in the ethyl 
acetate fraction, while ethanol extracts showed as high as 
60% activity. In addition, intracellular ROS accumulation 
resulting from H2O2 treatment of HepG2 cell was significantly 
reduced when ethanol extracts were present in the medium 
compared to HepG2 cell treated with H2O2. Thus, strong 
antioxidant and cytotoxicity-inhibiting effects of R. crispus L.
extract seem to be due to the prevention from free radicals- 
induced oxidation as well as high levels in total phenolic 
contents.

P01 -116

Monitoring Anti-impotence Drugs and Their Analogues 
in Foods

Sang-Yub Kim*, In-Hye Jang, Kyu-Heon Kim, Jae-Hwang 
Lee, Yong-Chjun Park, Jae-I Kim, Sang-Jae Lee, Young-Mi 
Jang
New Hazardous Substances Team, Ministry of Food and Drug 
Safety, Korea

Illegal compounds such as drugs and their synthetic analo-
gues have been detected in foods until a recent date in Korea. 
Especially, unknown compounds that have the modified che-
mical structure of anti-impotence drugs such as sildenafil 
(viagra), vardenafil (levitra), and tadalafil (cialis) were fre-
quently detected in various foodstuffs. It has been used to 
avoid the government inspection. The adulteration of foods 
with drug analogues is potentially dangerous for human 
health because it is not proved their safety at all. In order 
to ensure food safety, we investigated the actual condition of 
the suspected samples and monitored about 32 internet sales 
foods. Two simultaneous analytical methods were established 
using HPLC/PDA and confirmed with LC/MS for 39 analogues 
and 6 anti-impotence drugs. Anti-impotence drugs and its 
analogues were detected in 14 items. Tadalafil was detected 
6.6-16.6 mg/kg in 9 items. Sildenafil was detected 1.2-281 
mg/kg in 5 items and dimethylthiosildenafil was detected 
81.2-82.5 mg/kg in 2 items. Sildenafil and tadalafil were 
detected in 2 items at the same time.
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Establishment of the Detection Methods for Newly 
Approved GM Events

Min Ki Shin*, Jeong Hui Gwon, Set Byul Park, Tae 
Hyeon Koo1, Ja Hyeon Park1, Ji Eun Park2, Su Young 
Yang2, Gui Im Moon, Jin-Hwan Hong
Food Safety Risk Assessment Division, National Institute of 
Food & Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea, 1Hazardous Substances Analysis Team, Busan 
Regional Food and Drug Administration, Korea, 2Hazardous 
Substances Analysis Team, Gyeongin Regional Food and 
Drug Administration, Korea

In this study, we validate qualitative and quantitative detection 
methods for the newly developed genetically modified (GM) 
crops in order to strengthen the label management for Korea 
Ministry of Food and Drug Safety. As the validation of a quali-
tative detection method, polymerase chain reaction (PCR) is 
tested for specificity, sensitivity, and repeatability. As a result, 
the limit of detection (LOD) is ranged from 0.005 to 0.05%. All 
of the detection methods for 5 GM events show specificity to 
other crops or other GM events. Quantitative detection methods 
for GM crops are validated according to the CODEX guideline, 
limit of quantification (LOQ), accuracy, PCR efficiency, linearity, 
repeatability (RSDr), reproducibility (RSDR) and trueness, etc. 
All events show that the PCR efficiency, ranged from 91.80 to 
106.89%, and more than 0.98 for the linearity. The accuracy is 
94.07-121.63% for all events and the RSDr and RSDR is below 
10.83%, and 13.09%, respectively. The trueness is less than 
21.63%. These results meet performance requirements in CODEX 
guideline. This study may imply that our detection methods can 
be established for the GMO analysis.

P01 -119

Biomonitoring of Parabens and Relations with Food 
Intake in Korean Children's Urine

Hui-Seung Kang*, Song-Yi Park, Min-Sik Kyung, Eunjung 
Son, Jin-Young Kang, Jae-Ho Oh, Jin-Hwan Hong
Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

Parabens are esters of p-hydroxybenzoic acid that are used 
as antimicrobial preservatives in cosmetics, drugs, and food 
processing. A large number of in vitro or in vivo studies have 
shown a weak estrogenicity on parabens. The aim of this 
study was to measure concentration of methyl, ethyl, n-propyl, 
and n-butyl paraben inKorean children's urine and analyze 
the relationship with food intake for the exposure to para-
bens. We collected urine samples from children aged from 3 
to 18 years (n=1,021). The geometric mean value of methyl, 
ethyl, propyl and butyl paraben was 41.6-110.4, 6.8-16.9, 
3.1-9.8 and 0.4-0.7 μg/g creatinine, respectively. In the com-
parison of age groups, the group of 3-6 years showed signi-
ficantly higher levels than the others in all parabens. Con-
centrations of parabens was increased by number of snacks 
intake but it is not significantly different to hamburgers, 
pizza, cheese sticks, chicken, and fried food intake. Although 
additional researchers are needed these results show that the 
concentration of paraben was increased by exposure of 
cosmetics, pharmaceuticals and daily necessity. In future 
studies, different exposure studies are needed to determine 
the cause.

P01 -118

Sample Size Determination Methods for Cadmium 
Monitoring Data

Hui-Seung Kang*, Mi Ra Ha, Ju Hyun Lee, Myung-Sil 
Hwang, Hae Jung Yoon1, Jin-Hwan Hong
Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea, 1Hardous Substances Analysis Division, Seoul 
Regional FDA, Ministry of Food and Drug Safety, Korea

This study considers sample size determination methods based 
on monitoring data and shows the minimum size selection 
by using deviation and range of error. We conduct multiple 
trials and assumed that i the accuracy was ±15% in Cadmium 
(Cd) analysis of experiment, ii the accuracy detected values 
of Cd divided into data section, iii the accuracy applied to 
the data interval of most frequent detection level of Cd. As 
a result, Sample size was much smaller than other methods 
when the range of error was applied by accuracy according 
to detected concentration of Cd divided into the data section 
and represented that cereal, grains, roots and vegetables was 
smaller than mollusc or meats in the food category. We pro-
posed minimum size based on small variances and a wide 
range of error. The results will serve as a guideline for 
researchers monitoring in risk assessment to decide reaso-
nable sample size.

P01 -120

Quality Characteristics of Cookies with Added Loquat 
Leaf Powder

HeeSook Cho*, KyungHee Kim1

Department of Culinary Art, Chodang University, Korea, 
1Department of Food & Nutrition, Mokpo National University, 
Korea

The purpose of this study was to investigate the quality cha-
racteristics of cookies containing Loquat (Eriobotrya japonica 
Lindley) leaf powder (0, 1, 2, 3, 4%) substituted for flour. The 
pH of the cookie dough decreased significantly in response 
to the addition of all levels of Loquat (Eriobotrya japonica 
Lindley) leaf powder (LLP). The spread factor of the cookies 
also increased significantly with more LLP content added 
tothe cookies recipe. In addition, Hunter's color L and a 
values significantly decreased with increasing LLP content, 
whereas the b value was increased. According to hardness 
measurements, the substitution of 1-4% for LLP resulted in 
increased hardness when samples were compared to the 
control. DPPH free radical scavenging activity increased 
significantly as the content of LLP increased (p<0.05). The 
results of sensory evaluation showed that the cookies 
containing 2% had the highest scores.
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Monitoring of Omega-3 Fatty Acids in Korean Breast 
Milk

Jong Kap Yim*, Tae Joong Bae, Min Ho Kim, Yoon Jae 
Kim, Yoon Sun Jung, Byung Moon Jung, Ji-A Jung, Wan 
Sik Kim, Chang-Min Kim
Safety Research Team, R&D Center Maeil Dairies Co., Ltd., 
Korea

It has been well known that omega-3, a long-chain polyun-
saturated fatty acids such as DHA play a crucial role in brain 
development, as well as improving intelligence. Sixty percent 
of the brain is composed of fat, the biggest portion of which 
is an omega-3 fat called docosahexaenoic acid (DHA). This 
study aims to investigate the role of nutrients in breast milk 
and to apply the food product development in the future. The 
number of samples examined was 20 Korean breast milk. All 
samples were analyzedby gas chromatography (GC) using a 
sp-2560 capillary column and flame ionization detector (FID). 
As a result, the average contents of DHA in Korean breast 
milk were 18.5±13.1 mg (from 5.4 mg to 31.6 mg) every 100 
ml. The contents of ALA were 61.5± 27.1 mg (from 34.4 to 
88.6 mg) every 100ml. And the contents of EPA were 6.6±4.0 
mg (from 2.6 to 10.6 mg) every 100 mL.

P02 -001

Effect of Starfish Calcium on the Fermentation of 
Baechu Kimchi

Kyoung-Chun Seo*, Mi-Soon Jang, Hee-Yeon Park, 
Gee-Ho Lam, Hyeon Gyu Lam
Food and Safety Research Center, National Fisheries 
Research & Development Institute, Korea

In this study, effect of starfish calcuim (SFC) on the fermen-
tation of baechu kimchi was investigated. Kimchi was carried 
out containing 1, 3, and 5% starfish calcuim for kimchi spicy. 
Quality of kimchi was evaluated by the measurement of 
proximate composition, pH, acidity and number of Lactoba-
cilus sp. and Leuconostoc sp. during at 4°C for 6 weeks. During 
fermentation, baechu kimchi containing the SFC had a higher 
pH and a lower acidity than the control group. The number 
of Leuconostoc sp. achieved maximum levels on week 2 for 
kimchi with 1% SFC and control, and the other SFC kimchi
(3, 5%) samples attained their highest values on weeks 4. In 
conclusion, added at SFC 3% and 5% extended the preser-
vation period of baechu kimchi by fermentation.

P01 -122

Monitoring of Fat, Protein and Lactose in Korean 
Breast Milk

Bum Noh Lee*, Jong Kap Yim, Su Jeong Kang, Ji Hee 
Kim, Hyun Joo Lee, Byung Moon Jung, Ji A Jung, Wan 
Sik Kim, Chang Min Kim
Safety Research Team, R&D Center Maeil Dairies Co., Ltd., 
Korea

The objective of this study was to investigate the main nutri-
tional ingredients of breast milk from Korean breast-feeding 
mothers and on that basis develop modified infant formula 
as breast milk substitute through Korean breast milk charac-
teristics. Of the nutritional ingredients of breast milk, fat, 
protein, and lactose was acted on digestive system develop-
ment, immunity enhancement, and main energy source to 
infants and neonates respectively. The contents of fat, protein, 
and lactose in breast milk from 23 Korean breast-feeding 
mothers were analyzed by using MilkoScan (milk ingredient 
analyzer, FOSS). As a result, the average contents of fat in 
Korean breast milk were 2.8±0.7 g (from 1.4 g to 4.1 g) every 
100 mL. Of them, the maximum content was about 3 times 
as the minimum one. The contents of protein were 1.7±0.3
g (from 0.9 g to 2.4 g) every 100 mL. And the contents of 
lactose were 6.9±0.3 g (from 6.0 g to 7.4 g) every 100 mL 
which had the lowest individual difference.

P02 -002

Changes of Taste Compounds during Fermentation 
Period of Seafood Kimchi

Hyeon Gyu Nam*, Mi-Soon Jang, Kyoung-Chun Seo, 
Hee-Yeon Park, Ki-Ho Nam
Food and Safety Research Center, National Fisheries 
Research & Development Institute, Korea

This study was carried out to investigate changes in physi-
cochemical properties (proximate compounds, reducing sugar, 
organic acid, ATP and related compounds, free amino acids) 
in 4 kinds of seafood (octopus, abalone, squid and webfoot 
octopus) added kimchi during storage at 4°C for 35 days. The 
seafoods kimchi showed levels of protein content 1.98-3.41% 
higher than that of the kimchi (BK). The organic acid level 
showed no significant difference with the 4 different kinds 
of seafood kimchi. The malic acid and succinic acid contents 
in seafoods kimchi of during fermentation the decreased 
while the lactate content increased. ATP and related com-
pounds substances of hypoxanthine contents showed indicate 
a high level, but decreased during fermentation. However, 
detection of IMP octopus added kimchi 3.40 μmol/g, abalone 
added kimchi 0.67 μmol/g and squid added kimchi 1.80 μ
mol/g fermentation of 21 days but was not detected in 
without of BK. The taurine and γ-amino-n-butyric acid con-
tents of free amino acids shown on seafoods kimchi than that 
BK approximately 2-10 times and 1.5-3 times higher.
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Fractionation Efficiency of Protease Inhibitor Fractions 
from Alaska Pollock (Theragra chalocgramma) Roe 
Extract by Three-step Ultrafiltration after Salting-out

Hyun Ji Lee*, Sung Hwan Park, Ki Hyun Kim1, Min Ji 
Kim1, Jin-Soo Kim1, Min Soo Heu
Department of Nutrition and Food Science/Institute of Marine 
Industry, Gyeongsang National University, Korea, 
1Department of Seafood Science and Technology/Institute of 
Marine Industry, Gyeongsang National University, Korea

The aim of this work is to improve a membrane-based cost- 
effective process for the rapid isolation of protease inhibitors 
from fish roe extracts. The protease inhibitors were isolated 
from water soluble protein extracts of the Alaska pollock (AP) 
roe by ultrafiltration (UF) with salting out. Four fractions, after 
salting out from AP roe extracts, were prepared using UF with 
a series of 10, 30,and 100 K MWCO membranes and desig-
nated UF1 (<10 K), UF2 (10-30 K), UF3 (30-100 K) and UF4 
(>100 K). UF1-4 fractions from AP roe extract were assayed 
to protease inhibitory activities and recovery, respectively. The 
purity and recovery of UF4 toward synthetic substrates was 
approximately 4.3-fold and 85.5% for trypsin, and 4.8-fold and 
94.5% for chymotrypsin, respectively, whereas recoveries of 
UF1-3 fractions were below 1.8%. IC50 values of UF4 toward 
trypsin and chymotrypsin inhibitory activity were 1.47 and 
0.48 mg/mL, respectively, and lower than values (4.42 and 
7.53 mg/mL, respectively) of roe extract. It was found that UF4 
using 100 K MWCO membrane as a third step could be 
employed to isolate protease inhibitors from the 40-80% 
saturated AS fractions of fish roe extract.

P02 -005

The Optimization of Debittering Anchovy Hydrolysate 
Using Aminopeptidase Active Fraction from Hepato-
pancreas Extract of Japanese Common Squid by Ultra-
filtration System

Min Soo Heu*, Ki Hyeun Kim1, Hyeun Jeong Kim1, Min 
Ji Kim1, Hyun Ji Lee, Sung Hwan Park, Sang In Kang1, 
Jin-Soo Kim1

Department of Nutrition & Food Science/Institute of Marine 
Industry, Gyeongsang National University, Korea, 
1Department of Seafood Science & Technology/Institute of 
Marine Industry, Gyeongsang National University, Korea

The optimal condition for preparation of seasoned anchovy sauce 
base using response surface methodology was examined. An 
aminopeptidase active fraction (AAF) as a debittering agent and 
enzyme source was separated from hepatopancreas extract of 
Japanese common squid by an ultrafiltration with 10 K MWCO 
membrane. Accelerated anchovy hydrolysate (AAH) which has 
strong bitterness was prepared using Alcalase. The polynomial 
models developed by RSM for yield and bitterness were highly 
effective in describing the relationships between the factors 
(p<0.05). The critical values of multiple response optimization 
to independent variables were 3.16% (w/w, base on the AAH 
protein content) of AAF and 8.97 h of hydrolysis time. The actual 
values (69.5% for yield and 4.6 points for bitterness) under 
optimization condition were similar to predicted value (68.9% for 
yield). Debittering AAH (DAAH) was prepared by addition of 3.2% 
AAF and incubated at 50°C for 9 h. Their food components were 
91.4% (moisture), 7.5% (crude protein), 0.1% (crude lipid) and 
0.6% (crude ash). The hydrolysis degree of DAAH was the highest 
among that of auto-hydrolysate (41.7%) and Alcalase-treated 
hydrolysate (68.1%).

P02 -004

Isolation Efficiency of Protease Inhibitor Fractions 
from Bastard Halibut (Paralichthys olivaceus) Roe 
Extract by Three-step Ultrafiltration after Salting-out

Sung Hwan Park*, Ki Hyun Kim1, Hyeun Jeong Kim1, 
Hyun Ji Lee, Jin-Soo Kim1, Min Soo Heu
Department of Nutrition and Food Science/Institute of Marine 
Industry, Gyeongsang National University, Korea, 
1Department of Seafood Science and Technology/Institute of 
Marine Industry, Gyeongsang National University, Korea

Fish roe contains 11% albumin, 75% ovoglobulin and 13% 
collagen in protein. Proteinase inhibitors have been used for 
medical treatment of parasite disease and prevention of 
modori phenomenon, in which endogenous protease causes 
deterioration of the gel quality of surimi products. The aim 
of this work is to improve a membrane-based cost-effective 
process for the rapid isolation of protease inhibitors from fish 
roe extracts. Four fractions, after salting-out from Bastard 
halibut (BH) roe extracts, were using UF with a series of 10, 
30, and 100 K MWCO membranes and designated UF1 (<10 
K), UF2 (10-30 K), UF3 (30-100 K) and UF4 (>100 K). UF1-4 
fractions from BH roe extract were assayed to protease 
inhibitory activities and recovery, respectively. The purity 
and recovery of UF4 toward casein substrate was approxi-
mately 6.8 fold and 52.3% for trypsin, but there is no chy0
motrypsin inhibitory activity. IC50 value of UF4 toward 
trypsin inhibitory activity was 0.44 mg/mL, lower than that 
(1.18 mg/mL) of roe extract. It was found that UF4 using 100 
K MWCO membrane as a third step could be employed to 
isolate protease inhibitors from the 40-80% saturated AS 
fractions of fish roe extract.

P02 -006

Preparation and Characteristics of Seasoned Sauce 
from Debittering Anchovy Hydrolysate Using 
Aminopeptidase Active Fraction of Japanese Common 
Squid Hepatopancreas Extract

Jin-Soo Kim*, Ki Hyeun Kim, Min Ji Kim, Hyeun Jeong 
Kim, Sang In Kang, Sung Hwan Park1, Hyun Ji Lee1, Min 
Soo Heu1

Department of Seafood Science & Technology/Institute of 
Marine Industry, Gyeongsang National University, Korea, 
1Department of Nutrition & Food Science/Institute of Marine 
Industry, Gyeongsang National University, Korea

The objective of this study was to use effectively aminopepti-
dase active fraction (AAF) from hepatopancreas extract of 
Japanese common squid through ultrafiltration with 10K 
MWCO membrane of. Three type of anchovy hydrolysates were 
prepared to auto-hydrolysis (AH), Alcalase-treated (AAH), 
Alcalase-AAF-treated anchovy hydrolysate (AAAH), respectively, 
and compared to their HPLC profiles. HPLC profile of the AAAH 
decreased area % in peak 4-6, whereas increased in the peak 
1-3 compared with those of AH and AAH. The seasoned 
anchovy sauce (SAS) was prepared by mixing with AAAH, 
water, dextrin, salt, glycine, IMP, disodium succinate and 
caramel color. The proximate compositions of SAS were 73.5% 
(moisture), 2.5% (protein), 0.1% (lipid) and 5.5% (ash). The 
total free amino acid contents of SAS was 700.2 mg/100 mL, 
which was higher than that (462.3 mg/100 mL) of commercial 
seasoning sauce. The major free amino acids of SAS were Gly 
(16.8%), Ala (13.2%) and Glu (7.8%). According to the results 
of sensory evaluation, the SAS was superior in flavor, color and 
taste to the commercial seasoning sauce. The ACE inhibiting 
activity showed 51%, while the anti-oxidative ability was not 
detected.
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P02 -007

Static Adsorption and Desorption Properties of 
Phlorotannins for Macroporous Resins

Jiyoung Kim*, Hyejin Yang, Minseok Yoon, Suengmok Cho
Division of Metabolism and Functionality Research, Korea 
Food Research Institute, Korea

Phlorotannins are one of the major bioactive components in 
brown algae. For purification and enrichment of phlorotannins,
their static adsorption and desorption characteristics for 
macroporous resins were investigated. Four resins (HP-20, 
SP-850, XAD-2 and XAD-7HP) were screened for purification 
of phlorotannins. Among resins, HP-20 showed higher adsorp-
tion (57.86±0.85 mg/g) and desorption (56.71±0.9 mg/g) 
capacities than others. Adsorption isotherms for HP-20 were 
calculated at different temperatures (25, 35, and 45°C), and 
45°C offered the best adsorption capacity. Langmuir and 
Freundlich equations were fitted to adsorption isotherms for 
HP-20. Langmuir model (R2=0.994) was more suitable than 
Freundlich model (R2=0.898). Phlorotannin contents of the 
final product was 900 mg PGE/g. Our results suggest that 
HP-20 could be effectively used to prepare the phlorotannin- 
rich fraction.

P03 -001

Development of Nano Bubble Water for Fermented 
Saucein Quality

Juhee Heo*, Doyoun Jeong
Sunchang Research Center for Fermentation Microbes, Korea

Using nano-bubble water soy sauce was prepared to compare 
the quality characteristics. After refining waterworks, spring-
water, nano bubble O2 water, nano bubble H water, we checked 
the character in quality by checking the product with the 
interval of 0, 15, 30, 45, 60, 75, and 90 days in terms of tests 
such as general (amino-nitrogen, salt, pH, acidity), free amino 
acid, TN, an organic acid. Salinity from 16.39 to 20.22% for 
the early entry into force was displayed, pH 5.30 to 5.7 in 
the process did not identify significant differences. AN 
content 260.65 -415.84 mg% nano bubble O2 as the number 
was the highest. In the liver is an important quality indicator 
values f  rom 0.796 to 1.17% of total nitrogen in the number 
of nano bubble O2 was the highest.

P02 -008

Physicochemical and Bioactive Properties of 
Porphyran Hydrolysates

Jae-geun Koo*, Se-ra An, Seo-kyoung In
Food Science and Biotechnology, Kunsan National University, 
Korea

This study was conducted to investigate physiochemical and 
bioactive properties of porphyran hydrolysates. Porphyran 
extracted from Porphrya yezoensis is a water soluble sulfated 
galactan mainly composed of galactose, 3,6-anhydro galactose 
and ester sulfate. Porphryan hydrolysates prepared with β
-agarase were fractionated by ultrafiltration into 4 fractions 
for Fr-1 (>300 kDa), Fr-2 (100-300 kDa), Fr-3 (10-100 kDa) and 
Fr-4 (1-10 kDa). The sulfate content of the fractions decreased 
gradually with decreasing molecular weight. The porphyran 
and FR-1 solutions showed the pseudoplastic liquid behavior 
and the flow behavior indexes decreased with increasing 
concentration. To evaluate in vitro antioxidant activities of 
the porphyran and the fractions, DPPH, superoxide radical, 
ABTS, and reducing power were analyzed. Porphyran had 
strong scavenging effect of 79.2% at 80 μg/mL concentration. 
DPPH and ABTS activities increased with decreasing mole-
cular weight, but superoxide radical activity increased with 
decreasing molecular weight.

P03 -002

Development of Soy Sausage Made by Isolated Soy 
Protein

Ka Young Song*, Yoo-Kyung Kim1

Department of Home Economics (Food and Nutrition), Korea 
University, Korea, 1Department of Home Economics Education, 
Korea University, Korea

This study addresses the development of a meat alternative 
soy sausage using isolated soy protein (ISP). To evaluate the 
effects of HPMC as a substitute of gluten, three levels (0.5, 
1.0, and 1.5%) of HPMC were added to ISP sausage named 
as SH1, SH2 and SH3, respectively. The qualities of HPMC 
added soy sausages were determined as compared to the 
control (S) and SG made with ISP and 25% of gluten. HPMC- 
added soy sausages showed lower L* value and a* value than 
either of the S and SG batter or sausages. SG batter and 
sausage had the lowest values in hardness. HPMC-added 
batter and sausage had higher adhesiveness than other 
samples. The adhesiveness of SH1, SH2 and SH3 were 347, 
330 and 175 g·s in batter, however, 32.1, 51.1, and 64.2 kg·s
in sausages, respectively. In the microscopy of sausage, S had 
a more complex structure. At HPMC-added sausage, the 
higher level of HPMC added, the smaller of pore size in the 
sausage surfaces which seemed to be related to adhesiveness 
in sausages. SH2 had similar surfaces to SG. Based on these 
results, HPMC seems to act as gluten which binds the soy 
protein and improves the texture quality, particularly in the 
adhesiveness of a meat alternative like the soy sausage.
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P03 -003

Development of Nano Bubble Water for Fermented 
Doenjang Product in Quality

Juhee Heo*, Doyoun Jeong
Sunchang Research Center for Fermentation Microbes, Korea

Using nano-bubble water doenjang was prepared to compare 
the quality characteristics. After refining waterworks, spring-
water, nano bubble O2 water, nano bubble H water, we 
checked the character in quality by checking the product 
with the interval of 0, 15, 30, 45, 60, 75, and 90 days in terms 
of tests such as general (amino-nitrogen, salt, pH, acidity), 
free amino acid, an organic acid. Salinity from 10.99 to 
13.57% for the early entry into force was displayed, pH 4.92 
to 5.37 in the process did not identify significant differences. 
AN content 282.13-439.82 mg% nano bubble O2 as the number 
was the highest.

P04 -001

Effects of a Cognitive Warm-up Procedure on the 
Stability of Consumer Hedonic Discrimination

Min-A Kim*, Jean-Marc Dessirier1, Danielle van Hout2, 
Hye-Seong Lee
Ewha Womans University, Korea, 1Unilever R&D, Trumbull, 
United States, 2Unilever R&D, Vlaardingen, The Netherlands

For simple hedonic ratings, experimental context effects such 
as product range effects often limit the reliability and accu-
racy of consumer discriminations among multiple products. 
In the present study, a pre-cognitive warm-up procedure was 
developed for consumer tests to stabilize consumer’s evalu-
ative criteria by evoking consumers’ personal context. Effects 
of such procedure on the stability of product discrimination 
was investigated using two sets of comparison experiments, 
each using a related samples design. One hundred thirty 
eight consumers were screened and then divided into two 
groups (1 & 2) having equivalent sensory preference profile 
for skin lotions; Groups 1 & 2 performed hedonic ratings with 
and without the preceding cognitive warm-up procedure, 
respectively. For each group, discriminability between the 
two chosen products was compared across the two experi-
mental conditions having different product ranges. Results in 
terms of d' based on Thurstonian scaling, indicated that only 
in group 2, the consumers' discriminability was different 
between the two conditions, confirming the effects of the 
cognitive warm-up on the stability of product discrimination.

P03 -004

Isoflavonoid Contents of Soybean Paste (Doenjang) 
Made from Fermented Meju by Using Aspergillus 
oryzae and Rhizopus oryzae

Seung-Hwa Baek*, Jae-Young Kim1, Choong-Ki Kim, 
Seung-Hoon Lee, Jang-Hoon Lee, So-Ri Lee, Ye-Jin Kwon2, 
Ha-Yeon Song2, Moon-Ik Chang1, Do-Youn Jeong3

Department of Biofood Science and Biotechnology, Chungbuk 
Provincial University, Korea, 1Pesticide and Veterinary Drug 
Residues Division, Department of Food Safety Evaluation, 
National Institute of Food and Drug Evaluation, Ministry of 
Food and Drug Safety, Korea, 2Department of Bio-Environmental 
Chemistry, Wonkwang University, Korea, 3Sunchang County 
Office, Korea

This research performed to improve the isoflavonoid contents of 
doenjang by using Rhizopus oryzae. The effects of Rhizopus 
oryzae were compared with those of AMD (doenjang made from 
Aspergillus oryzae meju), RMD (doenjang made from Rhizopus 
oryzae meju), A (AMD8: RMD2), B (AMD6:RMD4), and C (AMD4: 
RMD6). Among glycosides, the genistin was observed at the 
highest content during the fermentation period. However, the 
glycitin was not observed in the entire experiment period. The 
conversion rate of malonyl-glycosides and acetyl-glycosides to 
aglycones was the highest in acetyl-glycitin and malonyl-glycitin. 
Glycitein contents showed a gradual decrease over the aging 
period, whereas the contents of didzein and genistein rose steadily 
until the end of fermentation. Especially, the increased content 
was higher in RMD than AMD. Glycosides contents significantly 
decreased throughout the entire aging period, in particular, after 
8 and 10 week, their rate of decrease was apparent. High initial 
contents of aglycones were even getting higher as aging progre-
ssed. In conclusion, a fermentation condition was optimized to 
maximize the bioconversion of glycosides to corresponding agly-
cones, resulting in aglycone-rich doenjang.

P04 -002

Comparison of the Consumer Acceptability for Kimchi 
with Different Degrees of Fermentation between the 
US and Korea

Jeongmin Ko*, Bora Lee1, Jaehee Hong
Department of Food & Nutrition, Kookmin University, Korea, 
1Ourhome Co., Ltd., Korea

This study was conducted to compare fermentation level of 
kimchi that is well-accepted by consumers between the US 
and Korea. Consumer tests were conducted in the US (n=111) 
and in Korea (n=101). Liking and perceived intensities of 3 
kimchi samples with different degrees of fermentation were 
assessed using hedonic scales and just-about-right (JAR) 
scales. The survey on their demographics and kimchi-related 
consumption habits was also conducted. The US consumers 
significantly preferred well-fermented kimchi to underfer-
mented one, whereas Korean consumers did not show any 
significant preference. The US consumers perceived well- 
fermented kimchi slightly too sour, whereas the Korean con-
sumers rated it slightly less sour than JAR. The consumers 
in both countries were segmented into 3 clusters each; a 
cluster that disliked underfermented kimchi (n=42 in the US, 
n=25 in Korea), a cluster that disliked well- fermented 
kimchi (n=29 in the US, n=24 in Korea), and a cluster that 
disliked overfermented kimchi (n=40 in the US, n=52 in 
Korea). The US consumers’ preference for higher fermenta-
tion level might have been related with the fact that the 
participants were familiar with kimchi and liked spicy foods, 
fermented vegetables, and pickles.
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P04 -003

Flash Profile and Consumer Acceptability of Kimchi 
Products Targeting the US Market

Minji Kim*, Seongho Jang1, Jaehee Hong
Department of Food & Nutrituon, Kookmin University, Korea, 
1Ourhome Co., Ltd., Korea

This study was conducted to understand sensory drivers for 
optimization of kimchi for the US market. The 6 kimchi 
samples (3 levels of red pepper x with/without fish sauce) 
were formulated. Flash profiling was conducted to obtain a 
quick sensory profile of the samples using 13 untrained 
panelists, who were native-born US citizens. Consumer test 
was conducted at the Oregon State Univ. using the 96 US 
consumers. The consumers rated overall liking, flavor liking, 
and just-about-right scores of fish sauce flavor and spiciness. 
Consumer demographics and kimchi consumption habits 
data were collected. The US consumers significantly preferred 
the samples with the medium and the high levels of red 
pepper, which had spicy and rich flavor. Addition of fish 
sauce produced sweetness at the low pepper level, savory 
and fishy flavor at the medium pepper level, and bitterness 
at the high pepper level. However, these changes did not 
affect consumer liking. The consumers were segmented into 
the cluster with preference for the kimchi that is mild, not 
spicy and fishy and the cluster liked spicy and rich flavor. 
Previous experience with authentic kimchi and liking of fish 
sauce significantly affected liking tendency.

P04 -005

A Signal Detection Discrimination Using Only One 
Stimulus Class for Measurement of a Conceptual 
Attribute

In-Ah Kim*, Ji-Eun Seo, Hyo-Jin Kim, Hye-Seong Lee
Ewha Womans University, Korea

A conceptual attribute enhancing a product’s benefit acts as 
determinant of product’s overall quality. Measurement of 
such concept is crucial for marketing and product develop-
ment. A-Not A discrimination in signal detection theory 
(SDT) is a sensitivity measurement taking the approach of the 
method of constant stimuli by using a ‘noise’ and ‘signal+
noise’ classes. Yet, for conceptual attributes it is hard to 
define the noise level. Thus, in this study an abstract concept 
for a personal product was measured in terms of degree of 
belongingness to given conceptual categories using A-Not A 
with confidence rating, based on only one stimulus class. For 
each stimulus, its own noise responses were constructed 
based on mirror effects assuming an optimal criterion. Fami-
liarization was performed before discriminations for panelists’
expectation alignment and stabilizing the decision criterion 
for the given concept. For discriminations of 70 confusable 
products (n=35), it was found superior to the conventional 
SDT analysis using a least-strength stimulus as noise level: 
higher discriminations among products and providing absolute 
boundaries of the concept.

P04 -004

Estimating the Kimchi Consumption of One-person 
Households in Seoul

Sung-Hoon Park*, In-Kyu Kang
World Institute of Kimchi, Korea

The purpose of this study was to estimate the per capita 
kimchi consumption of one-person households in Seoul 
Korea. So we implemented a survey on October 2012 and 
collected 491 samples. In order to adjust the sampling bias 
we applied the weights based on the distribution of education 
level in population and sample. The kimchi consumption per 
capita of one-person households in Seoul was estimated 
31.85 kg/yr. It was composed of 23.70 kg (74.4%) Baechu 
kimchi and 8.15 kg (25.6%) other kimchi. There was no 
significant difference between the consumption per capita 
estimated in this study and the nationwide estimate of 
previous study (2011 Kimchi Industry Survey, MARFRA, 
2012) 31.46 kg/yr. However, in connection with the route to 
acquire kimchi, some meaningful differences were detected. 
The proportion of self-prepared Kim-Jang kimchi and self- 
prepared casual kimchi of one-person households was lower 
than the nationwide estimates of 4.4% v.s 18.5% and 6.3% 
vs 18.3% respectively. On the contrary, the proportion of the 
donated and the purchased kimchi of one-person households 
were higher than the nationwide estimates of 52.7% v.s 
40.5%, and 36.6% v.s 22.7% respectively.

P04 -006

A Napping® Methodology: A Quick and Easy Method 
to Understand Consumers’ Perception 

Ye-Won Bae*, Young-Kyung Kim1, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1Health Science Research Institute, R&D 
Center, Amore Pacific Corporation, Korea

Recently, rapid sensory evaluation methods have been intro-
duced to gain information on consumer perception. Napping®

also known as projective mapping is a quick and easy data 
collection method to quantify consumer perception. The 
purpose of this study was to identify consumer perception of 
various green tea beverage products by using Napping®. Forty 
consumers were asked to place 15 green tea beverage samples 
on a large sheet of paper (60 cm*40 cm) according to their 
own similarity among the samples criteria. Data were ana-
lyzed using multi factor analysis (MFA), hierarchical cluster 
analysis (HCA) and the descriptors provided by the consumers 
were added as supplementary variables. The results showed 
that consumers seemed to mainly discriminate the green tea 
beverage samples according to fruit flavor, and sweet taste. 
Samples were also divided into three clusters according to 
their similarity. This result is worth noting that we obtained 
consumers’ words of green tea beverage products not cap-
tured by traditional scaling methods.
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P04 -007

Product and Consumer Factors Affecting Contextual 
Appropriateness of Green Tea Beverages

Ye-Won Bae*, Seon-Young Jeon, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Contextual appropriateness of food is a judgment of appro-
priateness for given situations. This study is an extension of 
our previous study where we showed relationship between 
sensory attributes and consumer acceptability. The objective 
of this study was to identify product and consumer factors 
related with 6 type different contextual appropriateness. 
Contextual appropriateness ratings on 8 green tea beverage 
samples used in previous study were rated by 358 consumers. 
The result indicated that ‘sweet’ and ‘lemon’ flavors had a 
positive effect on ‘for refreshing’ and ‘when tired’. And ‘Green
tea leaf’ flavor had a positive effect on ‘for health care’ and 
‘when dieting’. The ratings of ‘for refreshing’ and ‘when tired’
had similar tendency to flavor liking, while those of ‘for
health care’ and ‘when dieting’were the other way around. 
Information of product such as organic increased the appro-
priateness ratings of ‘for health care’ and ‘when dieting’. The 
ratings were also influenced by other product information 
such as calorie, ingredients, and nutritional information.

P04 -009

Development of a Diagnostic Measure for the Quality 
of the Analytical Sensory Panelists Needed to Perform 
the Powerful A-Not A Discriminations

Bo-KyoungKwon*, Danielle van Hout1,2, Hye-Seong Lee
Ewha Womans University, Korea, 1Unilever R&D Vlaardingen, 
The Netherlands, 2Econometric Institute, Erasmus School of 
Economics, Erasmus University Rotterdam, The Netherlands

The A-Not A rating method based on Signal Detection Theory 
(SDT) can be used to measure the overall sensory difference 
of two or more products from a reference. When the famili-
arity of the reference was pre-acquired for analytical sensory 
panelists, it is statistically more powerful than other overall 
difference tests methods such as triangle and duo-trio. Yet, 
if the familiarity of the reference is not stabilized, the results 
of A-Not A will reveal the sensory difference contaminated 
with the memory, leading to inaccurate sensory discrimina-
tions. Thus in literature, although familiarization phases are 
recommended in its procedure, there has been no monitoring 
method available for checking the panelists’ suitable fami-
liarity to the reference, required for the accurate A-Not A 
performance. In the present study, a diagnostic measure for 
the analytical panelists’familiarity to the reference was deve-
loped using SDT type 2 ROC analysis applied to the pooled 
confidence ratings for the reference. Considering this new 
measure, it was possible to explain the performance differ-
ences between A-Not A and reminder paradigms as well as 
to monitor the quality of the analytical panelists.

P04 -008

Flash Profiling of Bulgogi Marinade Sauce: 
A Comparison between a Japanese and a Korean Panel

So-Hee Hwang*, Mi-Young Kim1, Jae-Hee Hong
Department of Foods & Nutrition, Kookmin University, Korea, 
1Ourhome Co., Ltd., Korea

A sensory profile of ethnic foods generated by home-country 
panel may not be applicable to understand foreign consumers’
perception, due to cross-cultural differences in sensory per-
ception and verbalization. The goal of this study was to 
understand cross-cultural differences in sensory profiles of 
bulgogi marinades between Korea and Japan. Flash profiling 
was conducted on 4 Korean and 3 Japanese samples using 10 
untrained panelists from each country. A multiple factor 
analysis was applied to obtain individual and partial sample 
configuration. The results showed that there was high agree-
ment between the sample configuration generated by the 
Korean panel and that by the Japanese panel, showing 
sweetness and saltiness were the most critical factors to 
distinguish the samples. Meanwhile, cross-cultural differences 
were observed in descriptor usage and sample distinction. To 
a sensory attribute described as "soy sauce flavor" by the 
Japanese panel, the Korean panel applied "doenjang flavor". 
The Korean panel was more clearly aware of differences 
between the Japanese samples, whereas the Japanese panel 
better distinguished the Korean samples.

P04 -010

The Study on Consumption Patterns for Kimchi of 
Overseas Consumers (Focusing on Berlin and 
Frankfurt in Germany)

Jung Pyo Ryu*, Kum Ju Jung, Jae Hwan Kim, Seon Hwa 
Jeong
World Institute of Kimchi an Annex of Korea Food Research 
Institute, Korea

This study was aimed at analyzing foreign consumers’ accep-
tability and preference for kimchi, by investigating the aware-
ness and consumption patterns for kimchi the locals living 
in Berlin and Frankfurt. The age-specific analysis of the fre-
quency over kimchi consumption shows that the participants 
in their ‘thirties’ have consumed kimchi 7.2 times a year, 
which is much higher than the participants in other ages. 
The most common foods taken with kimchi is found to be 
‘meat’ (21.5%). The reasons why they are consuming kimchi 
seem to be ‘It tastes good’ (42.9%) and ‘It's healthy’ (12.4%). 
The result from the survey on matured condition of kimchi 
is that the 83.9% of participants like the ‘slightly fermented 
kimchi’. And, a 5-point likert scale of kimchi flavor prefer-
ence show that the ‘spiciness’ ranked the highest in terms of 
taste preference (average 3.9). The response on the preferred 
packaging and price of kimchi shows that ‘glass bottles’ is the 
most popular type of its packaging (39.7%). These results 
suggest that German consumers would prefer the kimchi with 
spiciness and slightly fermented taste to other in a bottle 
package design.
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P04 -011

A Research on the Kimchi Consumption of Foreign 
Consumers (Focusing on Beijing and Shanghai in 
China)

Kum Ju Jung*, Jung Pyo Ryu, Jae Hwan Kim, Seon Hwa 
Jeong
World Institute of Kimchi an Annex of Korea Food Research 
Institute, Korea

This research was designed to investigate foreign consumers 
preferences for the sensory and product characteristics of 
kimchi. The thousand participants, age between 20 and 59 
years old were recruited from the locals living in Beijing and 
Shanghai. The age-specific analysis of the frequency over 
kimchi consumption shows that the participants in their 
‘fifties’ have consumed kimchi 14.1 times in 3 month, which 
is much higher than the participants in other ages. The 
reasons why they are consuming kimchi seem to be ‘taste’
(65%) and ‘healthy’ (20%). This explains that kimchi was 
consumed mostly for its taste and health food use. A 5-point 
likert scale of flavor preference out of ‘pickled fish’, ‘seaso-
ning’, ‘saltiness’, ‘sourness’, ‘sweetness’, and ‘spiciness’ reveals 
the ‘spiciness’ is ranked the highest (average 3.2). The con-
siderations of purchasing kimchi have been resulted that the 
‘taste’ is the highest as 52%, and the ‘Hygiene’ is 21%. They 
purchase kimchi based on its own taste and its hygienic 
manufacturing process. These results show that the Chinese 
consumers would prefer kimchi for its spiciness and hygieni-
cally manufactured products.

P04 -013

Consumer Preference Survey of Low-fat Milk

Da Hye Jeong*, Ho Jin Kang, Dong Kuk Kim, Eun Seon 
Lee, Do Wan Kim, Eun Ah Kim, Yong Kook Shin, 
Kyung Nam Hwang1

Seoul Dairy Cooperative R&D Center, Korea, 1Consumer 
Choice Co., Ltd., Korea

This study was designed to determine consumer preferences 
of low-fat milk and compare the competitiveness of this 
market. A blind test was carried out using Central Location 
Test and Computer Aided Personnel Interview for 3 days 
targeting 500 women aged 20-49 years and 100 teenagers 
(95% confidence level with ±4% error). According to fat 
contents, samples were divided into three test group (1%, 2%, 
2.5%). As a result of blind test, the most preference choice 
was 2.5% low-fat milk which scored 38%. Especially, most 
teens selected 2.5% low-fat milk accounted for 44%. After 
sample information released, the preference choice ratio of 
1% low-fat milk increased from 33% to 45% among women 
and rose 19% intended for consumers who drank low-fat 
milk. In property evaluation, the more fat content had, the 
higher goso flavor tasted. Whereas 1% low-fat milk had the 
least birim flavor. Most of women seemed to choose low-fat 
milk because of goso flavor, while teens selected one if low- 
fat milk had light taste. Considering the results of consumer 
preferences survey, the consumption and interest of low-fat 
milk are expected to grow in order to prevent adult diseases 
and obesity.

P04 -012

Consumer Acceptability of Naengmyeon broth 
Affected by Sensory Attributes, Age Groups and 
Product Information

Jin-Young Kim*, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea

The market for naengmyeon (Korean traditional cold noodle)
broth has been rapidly expanded recently. Various types of 
commercial naengmyeon broths are produced with the dif-
ferent ratios of beef broth and dongchimi (watery raddish 
kimchi) along with various ingredients. This study was 
conducted to identify the sensory characteristics of naeng-
myeon broth and to investigate the consumer acceptability. 
Six broth samples were evaluated using the sensory descrip-
tive test and consumer acceptability test in two agegroups 
and two subgroups (w/o product information). A total of 20 
sensory characteristics were derived through panel training. 
Analysis of variance and principal component analysis were 
performed to summarize the sensory characteristics of the 
samples. The results of the descriptive analysis indicated that 
the attributes were significantly different among the nang-
myeon broth. Consumer acceptability was affected not only 
by sensory characteristics but also by age and product infor-
mation.

P04 -014

Sensory Characteristics and Cross-cultural 
Acceptability of Deep-fried Chicken Glazed with 
Different Types of Sauce

Su-Jin Bae*, Ji-Yoon Kim, Kwang-Ok Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea

The popularity of deep-fried and glazed chicken has recently 
been increased in Korea. However, related sensory research 
has not been reported. This study was conducted to investi-
gate sensory characteristics and cross-cultural (between Korea 
and China) acceptability of deep-fried chicken glazed with 
Korean style sauces (soy sauce or gochujang [hot pepper paste] 
base). Fried chicken breasts were coated with six different 
types of sauce. Descriptive analysis was performed by eight 
trained panelists to identify sensory characteristics of the 
samples. The consumer test was conducted to compare accep-
tability of these samples between Korea and China. An ana-
lysis of variance and principle component analysis indicated 
that all the sensory attributes (3 appearance, 17 flavor, 1 
mouth feel, 3 texture) were significantly different among the 
sample and ‘sour’, ‘tomato’ and ‘gochujang’ flavors were the 
attributes that consumers from both countries liked attributes. 
‘MSG’ and ‘black pepper’ had negative effects in Korean 
consumers while ‘burning’ mouth feel had negative effects in 
Chinese consumers.
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P04 -015

Sensory Characteristics and Cross-cultural Consumer 
Acceptability of Bulgogi

Su-Gyeong Jo*, JI-Yoon Kim, Kyung-Hyun Sohn1, 
Kwang-Ok Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1B2B Solution center, CJ Cheiljedang, 
Korea

Bulgogi (traditional grilled marinated meat) is a very popular 
Korean food. Sensory and cross-cultural consumer studies are 
required to develop bulgogi sauce for globalization of bulgogi.
This study was conducted to identify the sensory profile of 
bulgogi with different sauces and to investigate the cross- 
cultural consumer acceptability between Korea and China. 
bulgogi samples were prepared with 6 different types of sauce 
varying in the level of soy sauce and sugar w/o garlic, ginger 
or soy protein. In descriptive analysis, a total of 20 sensory 
attributes (19 flavors and 1 texture) were developed and rated 
by eight trained panelists. In consumer acceptability tests, 76 
consumers in Seoul and 72 consumers in Beijing were parti-
cipated. The result indicated that all the sensory attributes 
were significantly different among samples. Both Korean and 
Chinese consumers gave high liking scores to the samples 
containing high level of sugar and soy sauce without soy 
protein. The least preferred sample in Korean consumers was 
that with no garlic and ginger, while in Chinese consumers 
was that with lower level of soy sauce.

P04 -017

Sensory Characteristics of Commercial Dongchimi 
Using Descriptive Analysis

Joo Hyoung Cho*, Seung Joo Lee, Jin Joo Choi, Chang 
Ho Chung
Department of Culinary & Foodservice Management, Sejong 
University, Korea

Nine commercially available dongchimi products in domestic 
market were selected for sensory descriptive analysis. Dupli-
cate measurements were carried out by the 10 professional 
panels. As a result of the panel discussions, 4 appearances, 
10 flavors, 5 tastes, and 3 texture/in-mouth feelings were 
selected. There were significant differences among samples in 
all attributes except the sweet aroma, salty aroma, radish 
aroma, savory taste, astringent taste. According to the signifi-
cance verification result of the sensory characteristics, moldy 
aroma and yeast aroma showed similar tendency. Leek aroma, 
chilly aroma and hot taste showed similar tendency. In the 
taste characteristics, salty taste and sour taste showed strong 
intensities. Leek aroma, moldy aroma, yeast aroma, green 
aroma, radish aroma, sweet taste, salty taste, sour taste, 
savory taste, body and sour aroma showed high correlation 
in the correlation of descriptive analysis. From the principal 
component analysis of sensory data, PC1 and PC2 repre-
sented 65.99% of the whole data distribution, and the samples 
of BH-CJ, HS-LY-TJ and CH-HB-JG-ND showed similar sensory 
characteristics respectively.

P04 -016

A Study on the Characteristics of Consumption 
Behavior of Dongchimi for Dongchimi New Product 
Development

Joo Hyoung Cho*, Moon Hyang Oh, Jin Joo Choi, 
Chang Ho Chung
Department of Culinary & Foodservice Management, Sejong 
University, Korea

This study tried to investigate eating behavior, shopping 
behaviors, consumption behaviors for dietary lifestyle, and 
the general acceptability in order to identify consumption 
behavior of consumers for dongchimi. Characteristics of the 
sample of this study was accounted for women 86.5%, and 
a high proportion of age 30’s. And the ratio of eating-out was 
1-2 times a week, and eating at home was more often than 
eating-out. Looking shopping behaviors, they go to the large 
discount stores or the nearby supermarkets. By the research 
of consumption behavior of dongchimi, Consumption of 
dongchimi was revealed not much because 79.9% of the 
respondents does not buy dongchimi and dongchimi intake 
was accounted for the largest proportion to 1-2 times every 
six month (26.0%) or 1-2 times a year (25.1%). In addition, 
the research of the preference of the dongchimi product 
showed that the customers preferred the bottle packaged 
products, original colored (white) and for 2-3 persons. The 
consumption research for dietarylifestyle showed that ‘omni-
vorous type’ was more likely to purchase the new product 
of dongchimi, but 92.3% of ‘pursuit of health type’ would not 
buy it.

P04 -018

Descriptive Sensory Characteristics of Omija Juice 
with Various Sweeteners

Lana Chung*, Mee Jung Ahn, Ji Hyeon Lee, 
Jeong Eun Yang
College of Hotel & Tourism Management, Kyung Hee 
University, Korea

Due to its efficiency, artificial sugar has been chosen by many 
beverage manufacturers to sweeten drinks, instead of sugar. 
The objective of this study is to identify sensory characte-
ristics of omija juice, which were each added with erythritol, 
fructooligo saccharide, stevia, trehalose, sucralose, and sugar. 
Descriptive analysis was conducted on 6 different omija 
juices and eight trained panelists evaluated the appearance, 
odor, taste, mouthfeel, and after taste of each samples. Twenty- 
five sensory attributes were derived, but seven sensory 
attributes, which are redness, astringency, sweet taste, honey 
taste, sticky mouthfeel, and heavy mouthfeel, were signifi-
cantly different across samples (p<0.05). According to the 
results of PCA, samples with sugar, erythritol, and sucralose, 
loaded onto the positive PC1, were described as sticky 
mouthfeel, heavy mouthfeel, honey flavor, sweet flavor, and 
MSG aftertaste. On the other hand, sample with stevia, 
loaded onto the positive PC2, was described as grape fruit 
taste, lemon taste, and astringency. 
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P04 -019

The Physicochemical Characteristics of Commercial 
Wheat Flour and Consumer Perception on Bread by 
Wheat Origin (Domestic vs. Imported)

Sang Sook Kim*, Ouiwoung Kim, Se Eun Lee, Hoon 
Kim, Dong Chul Kim, Hyun Gi Won, Hee Yeon Jung, 
Sun Young Lee, So Jin Kang
Division of Convergence Technology, Korea Food Research 
Institute, Korea

The physicochemical and baking characteristics of 7 commer-
cial wheat flours made of domestic wheat were compared 
with those of 8 wheat flours made of imported wheat. The 
content of moisture, ash, protein, solvent retention capacity 
by sodium carbonate, sucrose (SUSRC), lactic acid (LASRC), 
and water, pasting characteristics by rapid visco analyzer, 
dough characteristic by farinograph were analyzed. Consumer 
perception on bread by wheat origin was investigated by 
blind test and informed test respectively by 104 consumers. 
Overall acceptability of bread had relatively high correlation 
with LASRC (r=0.87) and SUSRC (r=0.78). The protein 
content had high correlation (r=0.67) with specific volume 
of bread. However, the correlation of imported wheat (r=0.92) 
was higher than domestic wheat (r=0.30). When wheat origin 
was informed, higher acceptability, PI and WTP were noted 
for bread with domestic wheat than those in blind test. On 
the contrary, consumers gave lower WTP for bread made of 
imported wheat in informed test than that in blind test. The 
result of this study implies consumer’s royalty for domestic 
wheat regardless of quality.

P04 -021

Current States of Jochung Production at Farm-scale 
Businesses

Yangsuk Kim*, Soonhwa Bae, Jeonghwa Park, Yoonhee 
Choi, Seok-Tae Jeong
National Academy of Agricultural Science, Rural Development 
Administration, Korea

Jochung, traditional Korean grain syrup, had been made with 
rice in every home in old Korea. Nowadays, most of jochung
has been made at farm-scale businesses. The purpose of this 
study was to investigate the current states of jochung produc-
tion at a farm-scale producer supported by government. Total 
38 businesses produced 51 kinds of jochung. Nine producers 
were in Gyeongbuk province and 8 were in Jeonbuk province 
in sequence. Most owners were women (92.1%) and in fifties 
(78.9%). Average business period was about 6 years and 
57.9% had the producing manuals for jochung. Almost 80% 
produced rice jochung and 47% produced other kinds of 
jochung, like as sweet potato, pumpkin, ginseng and others. 
About 63% businesses produced 1 kind of jochung and only 
one business produced 5 kinds of jochung. Most of marketing 
channels was direct transaction (74.1%) and next channel 
was electronic commerce (18.1%). This data could be useful 
to grasp jochung production at farm-scale businesses.

P04 -020

Effects of Pre-exposure of Stimuli on the Cognitive 
Decision Strategy Used in a Modified Duo-trio Test

Ha-Yeon Cho*, Hye-Lim Kim, Hye-Seong Lee
Ewha Womans University, Korea

For accurate analysis of degree of sensory differences in signal 
detection theory (SDT), it is important to understand the 
decision strategy used in difference tests. For a modified 
duo-trio test, DTFM, Duo-Trio COD strategy has been assumed. 
Yet, theoretically for DTFM, 2-AFC reminder τ-strategy is also 
possible. In this study, it was hypothesized that when the two 
sample classes are pre-exposed to judges in a fixed design 
experiment where only a pair of samples is discriminated, the 
2-AFC reminder τ-strategy can be adopted in a fixed refer-
ence DTFM. In order to test this hypothesis, unspecified 
tetrad tests involving categorization tasks were used as the 
means of pre-exposure of the two classes of stimuli as well 
as the performance comparison with the DTFM. Two groups 
of 39 judges, having equivalent sensitivity, performed both 
the unspecified tetrad tests and the fixed reference DTFM in 
different order for discriminating two different soup samples. 
In this study, using Type-1 and Type-2 SDT analyses in 
conjunction, it was possible to confirm the hypothesis, sug-
gesting that the Type-2 SDT analysis is useful means to 
determine the decision strategy in sensory difference tests.

P04 -022

The Recognition and Preference of Yakgwa (Korean 
Cookies) Contained Red-ginseng and Green Tea Power 
for Asian Customers

Mi Sook Cho*, Gaeun Yeo, Jaeyoung Park, Sungwon Hur, 
Fang Fang Song, Heechung Chung
Department of Food Science and Technology, Ewha Womans 
University, Korea

Hangwa is an unique food in Korean traditional custom. 
Among this, yakgwa is composed of ingredients which can 
be a good medicine and it has priceless value and possibility 
to be the healthy functional dessert which suits for well- 
being trend. For this study, we developed yakgwa, containing 
red-ginseng and green tea powder, which targeting foreign 
market and investigated the recognition and preference of 
yakgwa. The test sample for control group yakgwais made of 
flour, sugar, baking powder, sesame oil and alcohol. For 
experimental group yakgwa contains red-ginseng and green 
tea powder (3, 6, 9, 12%). Investigation period was on May 
14th, 2013 and the total number of Asian participants was 
105. The investigation applied survey method by filling in 
questionnaire. They were used for frequency, One-way 
ANOVA with SPSS 18.0. In yakgwa recognition survey, the 
result showed that 69.5% of the customers replied ‘moderate’
and ‘Do not know well’ which shows the recognition of the 
yakgwa is very low. Also, they prefer 3% red-ginseng and 
green tea powder contained yakgwa than other ratio contents 
in overall preference, color, taste, flavor, smell, the degree of 
the greasy and texture.
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P04 -023

Comparison of Consumer Acceptability of 7 Bulgogi 
Marinade Sauces between Korea and Japan

Bora Lee*, Jae-hee Hong1, Min-ji Kim1, Seong-ho Jang, 
Mi-young Kim, Hak-hyun Kim, Won-ho Seo
Ourhome Co., Ltd., Korea, 1Department of Foods & Nutrition, 

Kookmin University, Korea

This study was performed to compare the consumer accept-
ability of 7 different types of bulgogi marinade sauces bet-
ween Korea and Japan for optimization of the traditional 
barbecue marinade targeting Japanese market. 4 Korean samples 
(BOO, BOB, BB, and BC) and 3 Japanese samples (BM, BMS, 
and BS) were tested. Consumer test was conducted using 97 
consumers in Osaka, Japan and 102 consumers in Seoul, 
Korea. The consumers in both countries significantly pre-
ferred the Korean products to the Japanese products. BM, 
BMS, and BS were evaluated as being too salty by the Korean 
consumers, but as being “just-about-right” by the Japanese 
consumers. In Korea, majority of the consumers (71.6%) liked 
the samples with strong sweetness. The Japanese consumers 
were segmented into 3 clusters depending on what they 
liked. Cluster 1 preferred BC that was rated as having a good 
balance between saltiness, sweetness, and soy sauce flavor. 
Cluster 2 disliked the samples with weak umami and soy 
sauce flavor. Cluster 3 liked the samples with strong umami 
and sweetness. The result suggests that a major driver of 
liking for the Japanese consumers is umami, whereas that for 
the Korean consumers is sweetness.

P04 -025

Study on the Preference on the Menu of Lotus Root of 
Middle School Students in Jeonnam Area

SeongSuk Han*, KyungHee Kim
Department of Food & Nutrition, Mokpo National University, 
Korea

This study was performed by questionnaire to investigate the 
preference on the menu of lotus root and recipe of Korean 
foods of middle school students. The subjects were consisted 
of 350 middle school students. Data collected by question-
naires and statistical analyses was done using the SPSS 
program. The results of this study were: The males favored 
solid ingredients of soup > buchim > jorim > fried food, but 
the females favored buchim > solid ingredients of soup > 
stir-fried > jorim. Scores for body weight stress was higher 
for girls than boys. Frequency of young radish kimchi namul
and radish namul were higher for boys than girls, but fre-
quency of kimchi jeon and potato were higher for girls than 
boys. Girls had higher preference for jeon than boys. Frequ-
ency of boiled lotus root, boiled lotus root & beef, lotus root 
mattang, lotus root gangjeong, fried lotus root were higher for 
boys than girls. Girls had lower preference for lotus than 
boys. Most of girls conceive themselves as having inappro-
priate body image, which means that they need to be given 
additional education about nutrition. 

P04 -024

Development of the Fermentation and Storage 
Algorithm of Kkakdugi

Mi Sook Cho*, Yeseul Na, Joo Young Ha1, Hye Ran 
Lee, Seong Hye Kim, Seo Jin Jung
Department of Nutritional Science and Food Management, 
Ewha womans University, Korea, 1Samsung Electronics Co., 
Korea

Although a growing number of consumers choose kimchi 
refrigerators, the optimum fermentation and storage condi-
tions for the long-term storage of kkakdugi for refrigerators 
is not known. The purpose of this study was to investigate 
the optimum temperature and acidity for kkakdugi fermen-
tation. To get the optimum acidity, kkakdugi was fermented 
under four different temperature 5, 10, 15 and 20°C until it 
reaches the acidity of 0.4, 0.5, 0.6%. From the result of 62 
consumers tested, optimum acidity and fermentation tempe-
rature for kkakdugi was 0.4% acidity and 20°C. To find the 
optimum storage temperature, kkakdugi of 0.4% acidity was 
stored at -1, 2, 5°C for 4 weeks. During the storage period, 
kkakdugi sample was investigated by analyzing physico- 
chemical properties (pH, acidity, color, texture, salinity and 
reducing sugar) and descriptive sensory analysis every week. 
Comparing the quality of kkakdugi under different storage 
conditions, there was no significant difference in physic- 
chemical properties and descriptive analysis except redness 
at -1°C which means storing the fermented kkakdugi at -1°C 
enables the best fermentation properties to be maintained for 
4 weeks.

P04 -026

Survey on the Preference on the Menu of Rice and 
Noodles of Middle School Students in Jeonnam Area

SeoYoon Bang*, KyungHee Kim
Department of Food & Nutrition, Mokpo National University, 
Korea

This study was performed by questionnaire to investigate the 
preference on the menu of rice and noodles of middle school 
students. The results of this study were: The rice of high prefer-
ence for boys were boiled rice (4.28), brown rice, barley rice 
and sweet potato rice. The rice of high preference for girls 
were boiled rice (4.22), brown rice, bean-mixed rice, chestnut 
rice and glutinous rice. The noodles of high preference for 
boys were udon (4.42), spaghetti (4.38), jajangmyeon (4.38) 
and kalguksu. The noodles of high preference for girls were 
udon (4.46), spaghetti (4.42), jjolmyeon (4.40) and jajangmyeon. 
The one-dish meal of high preference for boys were bibimbap
(4.33), kimbab (4.29), bowl of rice served with pork (4.26) and 
rice cooked with bean sprouts. The chicken dish of high 
preference for boys were samgyetang (4.15) and chicken soup 
(4.09). The chicken dish of high preference for girls were 
samgyetang (4.13) and chicken soup. The fruits of high 
preference for boys were apple, tangerine, melon and straw-
berry. The fruits of high preference for girls were tangerine, 
strawberry, apple, kiwi, and pear. The continuous nutritional 
education is recommended to foster good food habits.



303

2013 80th Annual Meeting

P04 -027

Survey on the Preference on the Menu of Tomato, 
Eggplant and Chives of Middle School Students in 
Jeonnam Area

SoJeong Park*, KyungHee Kim
Department of Food & Nutrition, Mokpo National University, 
Korea

This study was performed by questionnaire to investigate the 
preference on the menu of tomato, eggplant and chives of 
middle school students. The results of this study were: The 
high preference on the menu of tomato for boys were tomato 
spaghetti (4.14), stir-fried pork and tomato, tomato juice, tofu 
& tomatoes salad (3.70) and cabbage & tomato soup. The high 
preference on the menu of tomato for girls were tomato 
spaghetti (4.19), tomato juice, stir-fried pork and tomato, tofu 
& tomatoes salad (3.48). The high preference on the menu of 
eggplant for boys were stir-fried pork eggplant (3.54), egg-
plant hot water, fried eggplant and stir-fried eggplant. The 
high preference on the menu of eggplant for girls were stir- 
fried pork eggplant (3.19), eggplant hot water (2.84), fried 
eggplant and stir-fried eggplant. The high preference on the 
menu of chives for boys were stir-fried chives & chicken 
(4.04), nutrition rice & chives marinade (3.80), stir-fried 
chives & crab meat. The high preference on the menu of 
chives for girls were stir-fried chives & crab meat (3.71), 
stir-fried chives & chicken (3.64), seafood & chives jeon (3.52). 

P04 -029

Classification of Korean Black Raspberry Wines Using 
Consumer Preference Tests

Seung-Joo Lee*
Department of Culinary and Food Service Management, 
Sejong University, Korea

In this study, overall preferences of 24 Korean raspberry 
wines were rated by 100 consumers (male: 50, female: 50) 
from 20’s to 50’s using a 9-point hedonic scale. The sweetness, 
sourness, and fruitiness levels of the wines were also eva-
luated, using a 9-point just-about-right (JAR) scale. The ana-
lysis of variance was constructed to evaluate the effect of 
gender, age and samples on the preference scores of the wine 
products. There were significant differences in overall prefe-
rences of 24 samples; however there were no interactions on 
the preferences by age and gender groups. Cluster analysis 
was performed to determine the clusters of samples based on 
the frequencies of preference data. Three clusters were deter-
mined and these three clusters also showed a good separation 
based on the mean overall preference scores of the samples. 
Discriminant analysis based on three clusters also confirmed 
the same grouping of samples with 100% correctness.

P04 -028

A Cross-cultural Study for the Preferences & Attitudes 
of Sushi - Focused on Seoul, New York and Hong Kong

Eun Joo Kim*, Mi Sook Cho
Ewha Womans University, Korea

This study investigated regional consumers’ liking and per-
ception of sushi in different culture. Sushi is one of the 
typical food that a regional food item has become a globalized 
one. Particularly, this study analyzed food neophobia, consu-
mer liking, attitude, IPM (Internal Preference Mapping) and 
perception of 10 different kinds of sushi, include 8 kinds of 
newly-developed Korean-style sushi and 2 kinds of the regular 
sushi. From June to October in 2012, a total 236 subjects 
(Seoul:79, New York:85, Hong Kong:72) participated in this 
study. Result confirmed that there are similarities and differ-
ences in consumers’ liking and perception of sushi by cul-
ture. As a result of the sorting task, this study found out that 
people in 3 regions commonly perceived sushi by similarly 
grouping sushi. However, there were still some differences in 
people’s preferred kinds of sushi in each regions, and the 
score of their liking varied depending on the degree of people’s 
familiarity. Moreover, it was found that people show different 
perceptions of the same food, depending on what kind of 
culture they live in, and they make different expressions 
about the same food in quality and quantity.

P04 -030

Sensory Evaluation and Taste Sensor Analysis of 
Commercial Makgeolli Using a Taste Sensing System

Ji-Na Lee*, Hyeong-Eun Kim, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

In this study, the sensory evaluation and taste sensing system 
were performed for forty-one kinds of commercial makgeolli 
produced in various regions. Sensory evaluation was perfor-
med on a nine point rating scale about the turbidity, color, 
flavor, sweetness, sourness, bitterness, thickness and refre-
shing balanced at one to nine point. Taste sensor (TS-5000Z, 
Insent Inc., Japan) measured were umami, sourness, saltiness, 
bitterness, and astringency of the five taste and richness, 
bitterness, and astringent flavors measured for the three 
flavor a total of 8 different taste of the information were 
obtained. Turbidity showed a range of 4.19±1.74 - 6.12±1.40
and color was 6.35±1.70 with GS3 recording the highest. In 
the case of flavor, SJ1 recorded 7.19±1.63, and for sweetness 
GS5 recorded 6.15±1.95, sourness of GS5 was 6.35±1.50,
bitterness of GS2 was 5.77±1.45, thickness for PG1 was 
5.65±1.23, and refreshing for GS5 was 7.38±1.06. GS5 
recorded a good overall balance of 6.81±1.33.
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P04 -031

Structural Relations of Convenience Food Satisfaction 
and Quality of Life According to Dietary Style - 
Focusing on Singles in Metropolitan Area of Korea -

Boram Kim*, Nami Joo
Department of Food and Nutrition, Sookmyung Women's 
University, Korea

This research analyzes the dietary style of Korean singles, 
presenting the effect of the consumption of convenience food 
on the quality of life of singles through construct model 
development on the relationship between the frequency of 
consumption and satisfaction with convenience food and 
quality of life. A statistical analysis of 208 surveys from 
Seoul, respectively, was conducted using SPSS12.0 for Win-
dows and SEM using AMOS 5.0 statistics package. The 
reliability of the data was confirmed by an exploratory factor 
analysis and through a Cronbach's alpha coefficient, and the 
measurement model proved to be appropriate by a confir-
matory factor analysis of the measurement model in conjunc-
tion with AMOS. The reliability of these findings was sup-
ported by a Cronbach's alpha coefficient of 0.6 and higher for 
all the factors. In an attempt to study the level of satisfaction 
with convenience food in accordance to dietary style and the 
quality of life of singles, a structural equation model was 
constructed and analyzed. All tests proved the model satis-
fied the recommended level of the goodness of fit index and 
thus, the overall research model was proved to be appropriate.

P04 -033

Survey on the Preference on the Menu of Wild Chive, 
Pyogo Mushroom, Agaric Mushroom and Spinach of 
Middle School Students in Jeonnam Area

DaHye Kim*, KyungHee Kim
Department of Food & Nutrition Mokpo National University, 
Korea

This study was performed by questionnaire to investigate the 
preference on the menu of wild chive, pyogo mushroom, 
agaric mushroom and spinach of middle school students. 
Theresults of this study were: The high preference on the 
menu of wild chive for boys were wild chive & seafood jeon
(3.24). The high preference on the menu of wild chive for 
girls was wild chive doenjang stew (3.14). The high prefer-
ence on the menu of pyogo mushroom for boys was pyogo
mushroom (3.29). The high preference on the menu of pyogo
mushroom for girls was stir-fried pork & pyogo mushroom 
(3.25). The high preference on the menu of agaric mushroom 
for boys were agaric sweet & sour pork (3.45), stir-fried pork 
agaric (3.34) and agaric japchae (3.31). The high preference 
on the menu of agaric mushroom for girls were agaric sweet 
& sour pork (3.48), agaric japchae (3.34) and stir-fried agaric 
mushroom (3.27). The high preference on the menu of spinach 
for boys were bibimbap in spinach (3.61), spinach folded egg 
(3.46) and spinach in japchae (3.34). The high preference on 
the menu of spinach for girls were bibimbap in spinach 
(3.58), spinach folded egg (3.46) and spinach in japchae
(3.42).

P04 -032

Comparison of Korean, Japanese and Chinese Singles' 
Structural Relations of Convenience Food Satisfaction 
and Quality of Life According to Dietary Style

Boram Kim*, Nami Joo
Department of Food and Nutrition, Sookmyung Women's 
University, Korea

This research analyzes the dietary style of Korean, Japanese 
and Chinese singles, presenting the effect of the consumption 
of convenience food on the quality of life of singles through 
construct model development on the relationship between 
the frequency of consumption and satisfaction with conve-
nience food and quality of life. A statistical analysis was 
conducted using SPSS12.0 and SEM using AMOS 5.0. The 
reliability of these findings was supported by a Cronbach's 
alpha coefficient of 0.6 and higher for all the factors. In an 
attempt to study the level of satisfaction with convenience 
food in accordance to dietary style and the quality of life of 
singles, a structural equation model was constructed and 
analyzed. The frequency of consumption of convenience food 
in Korea was the highest; however, the level of satisfaction 
with the taste of convenience food was low. In the case of 
Japanese singles, the level of satisfaction regarding the taste, 
quality, and sanitary condition of delivery food was the 
highest. In addition, although Chinese singles have a high 
level of interest in health, they have an overall high level of 
satisfaction regarding fast food and its nutritional value.

P04 -034

Comparison of a Free Sorting Task (FST) for the 
Identification of Drivers of Consumer Liking for 
Pressed Hams to a Check-all-that-apply (CATA) 
Question

Yoojin Seo*, Inyong Yang, Pureum Im, Sunyoung Park, 
Misook Kim, Yoonhwa Jeong, Youngseung Lee
Department of Food Science and Nutrition, Dankook 
University, Korea

The objectives of this study were to identify drivers of liking 
for pressed hams using a FST and compare its results to 
CATA responses. Forty eight consumers were asked to rate an 
overall liking question using a 9-point hedonic scale as well 
as a FST (28 attributes) and CATA questions (21 attributes) 
thought to describe the sensory attributes of the six commer-
cial pressed hams. Total counts for each of the sensory 
attributes were used as responses for each method. The PLS 
regression showed that for the FST results, rough, elastic, 
hard, salty, smoky, pork were found to be positive drivers, 
while negative drivers were unelastic, fishy, flour, artificial. 
The MFA comparing the characterization of the products by 
FST and CATA counts showed good agreement between the 
methods. Significant correlations were observed between 
fishy, elastic, redness, hard, and salty for both methods, and 
between meaty (CATA) and pork (FST). Overall, product 
characterization was successfully identified by both FST and 
CATA questions, showing that the FST gave similar results 
to those of CATA responses.
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P04 -035

Finding Freeze-dried Military Food Menus Which 
Prefer to Soldiers

Yang Ju Son*, Geum Yang Lee, Soo Young Choi, 
Kyungmi Yoo1, Ying Huang, Yoon Ji So, In Kyeong Hwang
Department of Food and Nutrition, Seoul National University, 
Korea, 1Department of Food and Nutrition, SoongEui Womens 
College, Korea

We conducted survey about current Korean military foods to 
180 males (all of them experienced Korean military foods 
before). They answered ‘diversity of menus’ is the most diss-
atisfaction factor (64.7%). As a result of our other study on 
protein ingredients which suitable for freeze-drying method; 
we found egg, chicken and pork are more suitable than 
others. We chose 9 diverse sauces which of Korean styles 
(gochujang, soybean paste, soy sauce), Asian styles (oyster 
sauce, teriyaki sauce, curry sauce) and Western styles (tomato 
sauce, cream sauce, brown sauce). We conducted survey 
about people's favorite sauces which harmonize with each 
ingredients. 35 persons responded (all of them were in 20 s 
to 30 s, and 31 of them was men), and 7 scale was used. For 
egg, they answered teriyaki sauce is the best combination 
(4.83). For chicken, they also answered teriyaki sauce is the 
best combination (5.46). For pork, they answered gochujang is 
the best combination (5.60). These results revealed egg with 
teriyaki sauce, chicken with teriyaki sauce and pork with 
gochujang are expected to the most preferred menus to 
soldiers.

P04 -037

Consumer Discrimination Sensitivity: Effects of 
Sample Presentations in the Long Version of Same- 
different Tests

Yu-Na Jeong*, Bi-A Kang, Min-Jeong Song, Min-Ju 
Jeong, Min-A Kim, In-Ah Kim, Hye-Seong Lee
Ewha Womans University, Korea

Same-different test is one of the unspecified difference tests, 
which is suitable for consumer discrimination method. Like 
A-Not A test, responses obtained from the same-different tests 
are affected by consumers’response bias. Thus for discrimin-
ability analysis between samples, not contaminated from the 
response bias, two approaches are possible: Degree of discri-
mination analysis based on signal detection theory (SDT) and 
McNemar’s chi-square test. In this study, using both app-
roaches, the effects of the order of sample presentations on 
the discriminability results were investigated for the longer 
version of same-different tests where both an identical pair 
and different pair were presented in a test. From the discrimi-
nation results of four slightly different milk samples evaluated 
by 200 consumers, it was found that a particular presentation 
order resulted in a significantly worse discrimination than 
other cases in both analyses, suggesting that the test power 
can be optimized by modifying the sample presentations. It 
was also confirmed that the SDT analysis providing a degree 
of discriminability is superior approach than the McNemar 
test providing only significance results.

P04 -036

Importance-Performance Analysis of Kimchi Sauces 
for Foreign Customers

Min A Lee*, Seul Ki Lee, Sang Pil Hong1

Kookmin University, Korea, 1Korea Food Research Institute, 
Korea

Kimchi is a representative of Korean food and good for health. 
To extend its consumption globally, we developed 2 types of 
kimchi sauces. This study found out recognition and analyzed 
requirements of them by applying importance-performance 
analysis. A survey was conducted from 25 Jan to 14 Jan 2013 
and targeted foreign customer who visited Korean restaurants 
in USA. Totally 160 copies were returned and analyzed by 
SPSS PASW statistics 18.0 program. Foreign consumers who 
had heard about kimchi were 83.1% and 75.0% had at least 
one experience. The importance-performance analysis was 
performed on the 10 attributes of kimchi sauces. In the first 
quadrant with a high importance and a high performance, 
taste, health, appearance, and flavor were observed. The 
attribute in the second one with a high importance but a low 
performance were utilization and ease to purchase. Heavy 
users’ purchase intention was higher than light users’ in both 
kimchi hot sauce and paste sauce. Thus, continuous improve-
ment of availability is required to increase the consumption 
of kimchi sauce globally and marketing strategy should be 
focused on the loyal customers.

P04 -038

Analysis on the Consumption Patterns of Traditional 
Beverages

Min A Lee*, Yoo Jin Jung, A Young Kim, Chang Geun 
Kwock1

Kookmin University, Korea, 1Korea Food Research Institute, 
Korea

The purpose of this study was to analyze consumers’ purcha-
sing behavior and requirement of traditional beverages to 
enlarge its consumption in food market. A survey was con-
ducted from 11 Nov to 15 Nov 2011. Totally 290 copies were 
returned and analyzed in this study by using SPSS 18.0 WIN 
program. The reason of drinking a traditional beverage was 
‘for health (40.7%)’ and the place of buying was a ‘major
hypermarket (51.7%)’. A factor for improvement of a tradi-
tional beverage was price (25.9%), followed by a development 
of various taste (21.8%). The main type of a traditional 
beverage for drinking was tea (66.2%). As a result of impor-
tance-performance analysis, hygiene, health, taste, and expi-
ration date got high value in importance and performance. 
The attributes in the second one with a high importance but 
a low performance were ease to purchase and methods of 
manufacturing. The results suggest that, for extending its 
consumption, providing accessibility and continuous quality 
improvement are necessary. 
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P04 -039

Relationship between Quality Characteristics of 
Domestic Wheat Cultivar Kumgang with Different 
Cultivated Region and Year

Sang Sook Kim*, Jang Hun Cha1, Tae Jong Kim1, Seung 
Il Choi1, Jung Tae Shin1, Yang Il Kim1, Jong Sik Park1, 
Sang Yup Lee1

Korea Food Research Institute, Korea, 1CJ Cheiljedang Corp., 
Korea

To investigate the relationship between the quality characte-
ristics of domestic wheat cultivar ‘kumkang’ with different 
cultivated region, total 634 samples (236 in 2010, 183 in 
2011,215 in 2012) were analyzed for the content of moisture, 
ash and protein, falling number, bulk density, the percentage 
of damaged kernel and others. In 2010, protein content was 
in the range of 15.50%-10.13%. In 2011 they were in the 
range of 9.34%-16.09% and in 2012 they were in the range 
of 11.24%-14.43%. Each year, different trend for quality 
characteristics was shown. The protein content had high 
correlation with the falling number (R=0.57), content of 
moisture (r=0.68) and ash (r=0.62) in 2010. Proteincontent 
had high correlation with bulk density (r=0.581) in 2011. In 
2012, moisture content had high correlation (r=0.665) with 
the content of others. Overall correlation with 3 years of data 
indicated that protein content had relatively high correlation 
with moisture (r=0.50) and bulk density (r=-0.41). The result 
of this study indicate that distinct difference especially in 
protein content within one cultivar implies the need for 
quality control of domestic wheat from cultivation stage.

P04 -041

Quality Characteristics of Kimchi Added Allium 
hookeri Root

BoRam You*, HyunJu Kim
World Institute of Kimchi, Korea

This study was conducted to investigate the quality charac-
teristics of kimchi added Allium hookeri root (AHR) during 
56 days fermentation at 4°C AHR was added to salted cabbage 
at concentration of 0, 5, 10, and 20% (w/w). The quality 
characteristics of the kimchi added AHR were determined by 
measuring pH, acidity, salinity, reducing sugar, microbial 
amounts, and sensory evaluation. The AHR had a higher 
level of crude lipid and potassium than other kind of Allium 
family. All kimchi added AHR gradually decreased pH com-
pared to baechu kimchi until 2 weeks, and then kept higher 
level of pH than baechu kimchi until 8 weeks. Salinity 
showed a range of 1.87-2.43% over 8 weeks. The reducing 
sugar content was no differences between all kimchi. In 
sensory evaluations, overall acceptance, taste and texture 
were highest in kimchi added 10% AHR.

P04 -040

Survey on the Preference on the Menu of Cucumber, 
Perilla Leaf and Pumpkim of Middle School Students 
in Jeonnam Area

DoWon Hwang*, Kyunghee Kim
Department of Food & Nutrition, Mokpo National University, 
Korea

This study was performed by questionnaire to investigate the 
preference on the menu of cucumber, perilla leaf and pump-
kim of middle school students. The results of this study were: 
The high preference on the menu of cucumber for boys were 
stir-fried cucumber & shrimp flesh (3.74), stir-fried cucumber 
& bacon, cucumber iced noodles, cucumber pickle and 
cucumber & squid muchim (3.46). The high preference on the 
menu of cucumber for girls were stir-fried cucumber & bacon 
(3.81), stir-fried cucumber & shrimp flesh, cucumber iced 
noodles and cucumber pickle (3.61). The high preference on 
the menu of perilla leaf for boys were chicken ribs (4.50), 
stir-fried perilla leaf & shrimp flesh, steamed beef & perilla 
leaf and stir-fried perilla leaf & tteok (3.74). The high prefe-
rence on the menu of perilla leaf for girls were chicken ribs 
(4.37), stir-fried perilla leaf & shrimp flesh, steamed beef & 
perilla leaf. The high preference on the menu of pumpkin for 
boys were hobakjuk (3.91), hobak-tteok and pumpkin doenjang
soup (3.64). The high preference on the menu of pumpkin 
for girls were hobakjuk (3.86), hobak-tteok and pumpkin 
doenjang soup(3.63).

P04 -042

Study on Dietary Habits in High School Students 
According to Salty Taste Preference

KyungHee Kim*, HeeSook Cho1

Department of Food & Nutrition, Mokpo National University, 
Korea, 1Department of Culinary Art, Chodang University, 
Korea

This study investigated the effect of salt preference on dietary 
habits of high school students. The subjects were divided 
into two groups: 162 salty-disliked (SD) group and 251 salty- 
liked (SL) group. The results are as follows. The SL group 
showed a higher preference for sweet and spicy flavors 
compared to the SD group. There was no significant differ-
ence in the frequency of breakfast according to the salt taste 
preference. The snack intake of SL group was higher than SD 
group. The SL group liked high-calorie food, but actually 
there was no significant difference between both groups in 
body mass index. Maybe it was because of regular exercise 
of non-preference. They answered to take exercise everyday 
for an hour. In conclusion, the salty-liked group eats a lot and 
speedily intakes snacks and carbonated drinks frequently. 
These results suggest that the salt preference is related to 
food choice, influences to eating snacks and drinking carbo-
nated drinks, which are unreasonable eating habits. Taste 
preference should be considered for dietary consulting and 
nutritional education.
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P04 -043

Survey on the Preference on the Menu of Tang, Stew 
and Jorim of Middle School Students in Jeonnam 
Area

YuJi Kim*, KyungHee Kim
Department of Food & Nutrition, Mokpo National University, 
Korea

This study was performed by questionnaire to investigate the 
preference on the menu of tang, stew and boiled food of 
middle school students. The results of this study were: The 
tang of high preference for boys were crab tang (3.77), 
monkfish tang (3.59) and frozen pollack tang (3.51). The tang
of high preference for girls were crab tang (3.78), monkfish 
tang (3.50) and frozen pollack tang (3.48). The stew of high 
preference for boys were tuna & kimchi stew (4.08), pork & 
kimchi stew (4.03) and soft tofu stew (3.85). The stew of high 
preference for girls were tuna & kimchi stew (4.04), pork & 
kimchi stew (3.99) and soft tofu stew (3.92). The jorim of high 
preference for boys were pork ribs jorim (4.37), pork 
jangjorim (4.33), beef jangjorim (4.33), egg jangjorim (4.25), 
quail egg jangjorim (4.25). The jorim of high preference for 
girls were pork ribs jorim (4.24), quail egg jangjorim (4.20), 
beef jangjorim (4.20), egg jangjorim (4.17).

P05 -002

Effects of Phospholipid from Soybean and Egg Yolk 
on the Oxidative Stability of Canola Oil Emulsion

Jeesu Choe*, Boyoung Oh, Eunok Choe
Inha University, Korea

Phospholipid (PL), well-known emulsifier, was reported to act 
differently in the oil oxidation depending on its structure. 
This study evaluated the effects of PL from soybean or egg 
yolk on the oxidative stability of canola oil in an emulsion 
in the dark or under 1,700 lux at 25°C. The emulsion was 
consisted of canola oil, water, and xanthan gum (49.8:49.8:0.35, 
w/w/w), and soybean or egg yolk PL and FeSO4 or chlorophyll 
b were added. The oil oxidation in the emulsion was evalu-
ated by headspace oxygen consumption and hydroperoxide 
formation. Headspace oxygen consumption and peroxide 
formation in the emulsion were increased with time and were 
higher in photooxidation with chlorophyll than in autooxid-
ation with FeSO4. Addition of soybean PL significantly dec-
reased the oxidation of canola oil in the emulsion in the dark. 
However, there was no significant antioxidative effect of 
soybean PL under light with chlorophyll. The egg yolk PL 
showed the same tendency as soybean PL, with much less 
effect. The results suggest that PL can effectively decrease the 
oil oxidation in the dark with ferrous ion, and its antioxidant 
activity is highly dependent on its source.

P05 -001

Developing a Spectrophotometric Method to 
Determine the Content of Free Radical Scavenging 
Antioxidants and Oxidized Lipid Products 
Simultaneously during Lipid Oxidation Using 
2,2-diphenyl-1-picrylhydrazyl (DPPH) Radical

Eun Yeong Jang*, Dong Oh Ha, Mi-Ja Kim, BoRa Yi, 
JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Many methods have been developed to determine the degree 
of lipid oxidation and/or antioxidant capacity in foods. How-
ever, simple assays, which can determine both the oxidized 
compounds and antioxidants in oils, are rare in the literature. 
The objective of this study was to develop a simple method 
using 2,2-diphenyl-1-picrylhydrazyl (DPPH) for determining 
the content of antioxidants and oxidized oil products simul-
taneously. tert-Butylhydroquinone (TBHQ) and sesamol were 
selected as antioxidants and isooctane, hexane, methanol, 
ethanol, and butanol were used for DPPH solvent. Absorb-
ance of DPPH in isooctane and hexane reflected the changes 
of both antioxidants and oxidized oil products whereas those 
in methanol, ethanol, and butanol reacted mainly with 
antioxidants. The content of antioxidants in oxidized oilsby 
HPLC analysis had high correlation with the absorbance 
changes of DPPH in methanol. So isooctane and methanol 
were good solvent for DPPH method to determine the content 
of antioxidants and oxidized oil products. The developed 
method using DPPH in isooctane and methanol can be useful 
to predict the oxidative stability of lipid samples during 
oxidation.

P05 -003

Effects of Antioxidant Addition on the Oxidative 
Stability and Antioxidants of Olive and Perilla Oil 
Mixture

Leejin Jung*, Soojung Sohn, Eunok Choe
Inha University, Korea

The oxidative stability is the most critical parameter to deter-
mine the quality of oil-related foods, and addition of antioxi-
dants is one of the most commonly-used ways. This study 
evaluated the effects of extraneous antioxidants (α-tocopherol, 
catechin, and rosemary extract; 1 mmol) addition on the 
oxidative stability of olive and perilla oil mixture (6:4, w/w). 
Oils were oxidized at 50°C in the dark for 10 days and 
evaluated by headspace oxygen consumption and peroxide 
values, and antioxidants were analyzed by HPLC and spectro-
photometry. Addition of extraneous catechin and rosemary 
extract decreased oxygen consumption and peroxide forma-
tion in the oil, however, tocopherol addition increased oil 
oxidation. The antioxidants were degraded during the oil 
oxidation. Degradation of polyphenols was faster than that of 
tocopherols. Degradation of tocopherol during oil oxidation 
became slow by addition of extraneous antioxidants, but the 
opposite was true in polyphenol degradation. Extraneous 
antioxidants also decreased degradation of endogenous caro-
tenoids in oil. The results suggest that addition of polyphe-
nols would improve the oxidative stability of non-refined 
edible oil.
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P05 -004

Effects of Deuterium Oxide on the Oxidative Stability 
and Changes of Headspace Volatiles in Corn Oil

Ji Young Kim*, BoRa Yi, JaeHwan Lee
Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea

Effects of deuterium oxide and deuterium oxide free water on 
the oxidative stability and the formation of headspace vola-
tiles were determined in corn oils to evaluate the roles of 
moisture as an active substance during lipid oxidation. Mix-
tures of corn oil and water were prepared at the 1:2 (w/w) 
with different ratio of deuterium oxide and stored at 60°C for 
2 days. Headspace oxygen content, conjugated dienoic acid 
value, and p-anisidine value were analyzed for the oxidative 
stability and headspace volatiles were determined by SPME 
GC-MS selective detector for the involvement of deuterium 
in volatiles. Deuterium oxide accelerated the rates of lipid 
oxidation in corn oil compared to oils in deuterium free water 
based on the results of headspace oxygen content, CDA, p-AV, 
and total volatile content. Fragmented mass to charge ratios 
(m/z) of 73.1/72.1 for d1-pentane/pentane and 57.0/56.0 for 
d1-2-propenal/2-propenal in samples with deuterium oxide 
were significantly higher than those with deuterium oxide 
free water, implying that moisture participated as one of 
active substrates for the corn oil oxidation.

P06 -002

Morphology and Physicochemical Properties of 
Amorphous Granular Corn Starch Prepared by Ultra 
High Pressure Treatment

Mi-Ra Song*, Eun-Ho Shin, Chang-Nam Kim1, 
Sung-Won Choi2, Nam-Yoon Hur2, Byung-Yong Kim, 
Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Baking Technology, 
Hyejeon College, Korea, 2Hotel and Culinary Arts Division, 
Osan College, Korea

Amorphous granular corn starch (AGS) was prepared using 
ultra high pressure (UHP) treatment and its morphology and 
physicochemical properties were determined. Corn starch-water 
suspension (30%, w/w) was treated at 20oC for 30 min under 
UHP (550 MPa) and washed with EtOH. Microscopic and 
macroscopic morphologies of AGS were examined using light, 
polarized microscopy and scanning electron microscopy. Physi-
cochemical properties, such as water holding capacity (WHC), 
rapid visco analyzer (RVA) analysis, solubility, swelling power 
and apparent viscosity were determined. UHP-treated corn 
starch completely lost its crystalline structure with remained 
granular structure resulting in formation of AGS and it revealed 
the thicker pastes than native corn starch (NCS) when mixed 
with cold water. WHC and apparent viscosity of AGS were 
higher than NCS. On the other hand, solubility and swelling 
power of AGS were higher at 60oC and lower at 90oC than those 
of NCS, respectively. In RVA analysis, peak viscosity and 
setback of AGS were lower than NCS, whereas pasting 
temperature of AGS was higher than NCS. This result provides 
possible application of AGS in various industries.

P06 -001

Ultra High Pressure-assisted Infusion of Fluorescein 
Derivatives into Corn Starch

Kye-Sun Kim*, Saem Han, Chang-Nam Kim1, Sung-Won 
Choi2, Nam-Yoon Hur2, Byung-Yong Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Baking Technology, Hyejeon 
College, Korea, 2Hotel and Culinary Arts Division, Osan 
College, Korea

Starch is a perfect wall material for drug delivery system 
(DDS) and nutrient delivery system (NDS) without severe 
systemic adverse effect with low cost. Through the previous 
study, it was confirmed that the materials up to the molecular 
weight of 20000 could be introduced into commercial starches 
at 40oC under atmospheric pressure and corn starch revealed 
the highest infusion efficiency. To elucidate the effect of ultra 
high pressure (UHP), infusion of different molar mass of 
fluorescein isothiocyanate-dextrans (FD) into corn starch 
under various UHP was investigated. Starch suspension with 
FD4, FD10, FD20 and FD40 (MW 4000, 10000, 20000, and 
40000, respectively) were reacted under UHP (100, 200, 300, 
and 400 MPa) at room temperature for 15 min. FDs concent-
ration of supernatant was measured using fluorescent detector. 
All FDs were successfully infused into corn starch except 
FD40 under UHP. The highest infusion efficiencies were 
observed at 300 MPa in all FDs (9.43, 6.61, and 5.78 mg FD/g 
starch for FD4, FD10, and FD20, respectively). UHP-assisted 
infusion efficiency of FD into corn starch was similar to 
infusion efficiency at 40oC under atmospheric pressure.

P06 -003

Waxy Corn Starch with Low Digestibility: Preparation 
Using Amylosucrase and Structural Characterization

Hyeon Jeong Yoo*, Suk Young Lee, Hye In Kim, Ha 
Ram Kim, Tae Wha Moon
Department of Agricultural Biotechnology and Center for 
Food and Bioconvergence, Seoul National University, Korea

This study aimed to develop low digestible waxy corn starch 
using amylosucrase (AS) from Neisseria polysaccharea and to 
elucidate the structural properties of AS-treated starch, its 
slowly digestible starch (SDS)+resistant starch (RS) and RS 
fractions. The branch chain length increased with increasing 
AS reaction time (1-24 h). The long branch chains formed 
double helices, resulting in reduced susceptibility to diges-
tive enzymes. Therefore, the contents of SDS and RS incre-
ased. The SDS+RS and RS fractions showed a positive relation-
ship with the branch-chain length of DP ≥ 25 and DP 13-24, 
respectively. X-ray diffraction pattern changed from A to 
B-type, and the relative crystallinity increased, showing the 
highest value in the RSfraction. In DSC parameters, the peak 
temperatures of modified starches were higher and melting 
temperature ranges were broader due to the dense crystal-
lites. The temperature parameters of SDS+RS and RS fractions 
were higher than those of AS-treated starch. It could indicate 
that SDS and RS consist of imperfect crystallites and perfect 
crystallites, respectively.
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P06 -004

Influence of Amylosucrase-treatment on the Retrogra-
dation of Waxy Corn Starch

Bo Hyun Kim*, Sae Mi Nam, Bu Min Kim, Won Jun 
Yun, Su Jin Bae, Tae Wha Moon
Department of Agricultural Biotechnology and Center for 
Food and Bioconvergence, Seoul National University, Korea

It is known that the branch chain length of starch could be 
elongated by amylosucrase (AS) from Neisseria polysaccharea. 
This study aimed to investigate the effects of storage time and 
temperature on retrogradation of the waxy corn starches 
having different chain lengths. Waxy corn starch was treated 
with AS for 1, 3, and 6 h and retrograded at 4°C or 30°C.
After the retrogradation at 4°C, the enthalpy of retrograded 
AS control and 1 h samples increased from 1.8 J/g to 3.9 J/g 
and from 6.3 J/g to 8.8 J/g, relatively. In the case of the 
retrogradation at 30°C, only 1 h sample (30 t-1 h) increased 
from 6.3 J/g to 10.1 J/g. No differences in XRD pattern was 
observed, while relative crystallinity of 30t-1h slightly incre-
ased. The contents of SDS and RS showed no significant 
difference, but the RDS of retrograded AS control at 4°C
decreased from 84.8% to 79.7%. The SDS content of 30t-1 h 
increased from 13.5% to 20.8%. These results suggest the 
chains elongated too much by the AS-treatment could not 
form double helices because of the limited dimensions of the 
chains in the granule.

P06 -006

Preparation and Characterization of Water-dispersible 
Complexes between High Amylose Starch and C18 
Fatty Acids 

Tae-Rang Seo*, Seung-Taik Lim
Graduate School of Life Sciences and Biotechnology, Korea 
University, Korea

Starch complexes with water-insoluble substances provide 
many beneficial effects, such as improved storage stability, 
water dispersibility and bioavailability of the substances. 
Amylomaize starch and C18 fatty acids including stearic, 
oleic and linoleic acids were used to establish a model 
system for the complex formation. To optimize the prepara-
tion of complexes, gelatinized starch solution and fatty acids 
were vigorously stirred under various reaction conditions 
(ratio, time, temperature and pH). Centrifugation and washing 
process with hot water and organic solvents were performed 
for the complex isolation. The crystal formation of starch- 
fatty acid complexes (V6 I type) was verified by XRD and the 
complexes formed at 90°C presented melting temperatures 
higher than 100°C (Type II) under DSC. The optimal condi-
tions of maximum reaction yield were approximately 20:1 
ratio of starch and fatty acids, 24 h, 90°C and pH 7.0. This 
study provided optimal conditions of the starch-fatty acid 
complex formation, and the improved aqueous dispersibility 
of fatty acid. Additionally, size reduction of the complex 
particles should be performed for their utilization in aqueous 
products.

P06 -005

Enzymetically Modified Starch as Encapsulation 
Efficiency Enhancer in W/O/W Double Emulsion

Young-Lim Kim1*, Saehun Mun1, Shin-Joung Rho1, Sun 
Chu1, Yong-Ro Kim1,2

1Department of Biosystems and Biomaterials Science and 
Engineering, Seoul National University, Korea, 2Center for 
Food and Bioconvergence, Seoul National University, Korea

In food industry, the applications of double emulsions are 
promising including the encapsulation of flavorants andac-
tive ingredients. However double emulsions are tend to rapidly 
destabilize the interface and release encapsulated materials. 
In this study, 4-α-glucanotransferase (4αGT)-modified rice 
starch (MRS) and corn starch (MCS) were incorporated in the 
inneraqueous phase of double emulsions to investigate the 
functionality of those materials as encapsulation efficiency 
(EE) enhancers. Therefore, physicochemical properties of 
MRS and MCS and their ability to improve EE in double 
emulsions were examined. As a result, the EE of double 
emulsion prepared with 20% MRS had the highest value 
which was 98.07%. On the other hand, the EE of emulsion 
prepared with 20% MCS showed a lower value (93.99%) than 
that of control. However, G’value of MCS gel (about 106) was 
higher than that of MRS (about 103) at the same concentra-
tion level. It was concluded that a hard and rigid gel was not 
always effective in improving EE. This study suggested that, 
for industrial purpose, a variety of starch sources might need 
to be investigated in terms of EE enhancing capability in 
double emulsions.

P06 -007

Preparation of Crystalline Starch Nanoparticles Using 
Cold Acid Hydrolysis and Ultrasonication

Hee-Young Kim*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea University, 
Korea

Waxy maize starch in an aqueous sulfuric acid solution (3.16 M, 
14.7% solids) was hydrolyzed for 2-6 days, either isother-
mally at 40°C or 4°C, or at cycled temperatures of 4 and 40°C
(1 day each). The yield of starch hydrolyzates depended on 
the hydrolysis temperature and time, which varied from 6.8% 
to 78%. The starch hydrolyzates at 40°C or 4/40°C exhibited 
increased crystallinity and melted in broad temperature range 
(from 60°C to 110°C), compared to native starch. The relative 
crystallinity of those ranged from 35.96% to 45.89%, as 
determined by X-ray diffraction analysis. However, the starch 
hydrolyzed at 4°C displayed the crystallinity and melting 
endotherm similar to those of native starch. The starch 
hydrolyzates recovered by centrifugation were re-dispersed in 
water (15% solids), and the dispersion was treated by an 
ultrasonic treatment (60% amplitude, 3 min). The ultrasoni-
cation effectively fragmented the starch hydrolyzates to nano-
particles with diameters ranging from 50 to 90 nm. The 
crystalline starch nanoparticles with high yield (78%) could 
be prepared by 4°C hydrolysis for 6 days followed by a mild 
ultrasonication.
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P06 -008

Characterization of Starch Based DDS/NDS after α
-Amylase Treatment

Seung-Hyun Choi*, Jae-Wook Lee, Chang-Nam Kim1, 
Sung-Won Choi2, Nam-Yoon Hur2, Byung Yong Kim, 
Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Hotel Baking Technology, 
Hyejeon University, Korea, 2Department of Food and Culinary 
Arts, Osan University, Korea

Controlled release is physical and chemical control action to 
adjust the release rate of the drugs and/or nutrients. It is 
necessary to investigate the controlled release pattern of 
infused material for developing a novel DDS and/or NDS. The 
objective of this study was to elucidate a characteristic of 
controlled release pattern after α-amylase treatment in corn 
and waxy rice starches. Fluorescein infused corn and waxy 
rice starches were reacted with 0.1% α-amylase (from Bacillus 
subtilis) and porcine pancreatic α-amylase at 37°C for 48 h. 
During α-amylase treatment, sample was removed from water 
bath in 2-6 h intervals and centrifuged at 3000 rpm for 15 
min. Also dextrose equivalent (DE) was measured by DNS 
method to confirm a relation between those results. Infused 
fluorescein in corn and waxy rice starches was released about 
66.4% and 83.2% after 32 h, respectively. DE value showed 
similar pattern with controlled release of fluorescein from 
starch granules. Therefore, degradation of starches with α
-amylases has strong correlation with controlled release of 
fluorescein from starch granules.

P06 -010

Molecular Structure and Physicochemical Properties 
of Rice Starches Differing Amylose Content

Su-Yeon Yoo*, Hyun-Jung Chung
Department of Food and Nutrition, Chonnam National 
University, Korea

Rice, composed mostly of starch, is a major part of a diet in 
many cultures. The molecular structure and physicochemical 
properties of rice starches differing in amylose contents were 
investigated. The starch from Long grain showed the highest 
amylose content (27.2%), whereas the starch from Glutinous 
showed the lowest amylose content (4.2%). Among the rice 
starches,Long grain starch had the greatest average chain 
length (18.8) and proportion (8.7%) of long branch chains (DP 
37), and the lowest proportion (26.9%) of short A chains (DP 
6-12).The relative crystallinity followed the order: Glutinous 
(33.5%)> Calrose (31.4%)> Arborio (31.0%)> Long grain 
(29.9%). The Glutinous starch showed the highest gelatini-
zation temperature range and gelatinization enthalpy. Pasting 
temperature, setback, and final viscosity increased with 
increasing amylose content in rice starches. The RDS content 
followed the order: Glutinous (71.4%)> Calrose (52.2%)> 
Arborio (48.4%)> Long grain (39.4%). Contrary to this, the 
SDS and RS contentsshowed the opposite order. Digestibility 
of the rice starches were significantly correlated with mole-
cular and crystalline structural properties.

P06 -009

Utilization of Tapioca Starch in Edible Film to 
Replace Pullulan

Yoon Gyoung Choi*, Seung-Taik Lim
Department of Food Bioscience and Technology, Korea 
University, Korea

Tapioca starch-pullulan dispersions at different ratios (0.4:1 
- 2:1, 5-15%, total solids) were blended in an RVA (Rapid 
ViscoAnalysis) by heating and stirring from 50 to 95°C for 15 
min. The solution was centrifuged at 2000 rpm for 2 min in 
order to remove any air bubbles. The mixture solutions was 
poured onto a film applicator and dried at 50°C and 50% 
relative humidity for 2 h. Starch-pullulan blended films had 
good film-forming characteristics, similar to that of pullulan 
film. At a high relative humidity (85% RH), the blended films 
had lower moisture content (15.4-17.3%) than the pure pul-
lulan film (20%), indicating that the starch addition improve 
the stability against high humidity. Also the shape and 
mechanical properties of the film was relating were starch. 
At a low relative humidity (23% RH), the blended films 
remained flexible with moisture contents between 4 to 7%. 
The blended films containg 5% tapioca starch and 2% 
pullulan showed the most favorable film in terms of humidity 
stability and with solubility.

P06 -011

Comparison of Physicochemical Properties of Starch 
Citrate Prepared with Convection Oven and Twin-screw 
Extruder

Seung-Hyun Kim*, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

Derivatizationof native starch with citric acid was conven-
tionally conducted using a convection oven (COV). This 
study prepared starch citrate (SC) derivatives with a twin- 
screw extruder (EXT) as a reactor, and compared characte-
ristics of SC by both COV and EXT. The reaction mixtures 
were prepared at pH 3.5 with citric acid (10% and 40%, 
based on dry starch weight). They were heated at 150oC for 
1 and 5 h in COV. For EXT reaction, the reaction mixtures 
were passed five times through EXT at predetermined barrel 
temperature and screw speeds. SC was assayed for FT-IR 
spectrum, molar substitution (MS), reaction efficiency (RE), 
granular reaction patterns, resistant starch (RS), solubility 
and swelling power, gelatinization, and pasting viscosity. 
FT-IR spectrum exhibited that citric acid were obviously 
derivatized onto starch molecules. For waxy (relative to 
normal), MS, RE, and RS were higher. EXT (relative to COV) 
reaction exhibited higher MS and RE, but EXT reaction at 10 
rpm possessed higher RS. DSC thermograms did not exhibit 
any peaks across all treatments. SC (subjected to EXT reac-
tion) of waxy corn possessed the enhanced physical properties 
than their counterparts.
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Preparation and Characterization of Starch Citrate 
with Similar Contents of Resistant Starch

Seung-Hyun Kim*, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

Production of resistant starch (RS) by cross-linking reaction 
with citric acid would be an attractive way to avoid a strict 
regulation for phosphorylated cross-linked starch preparation. 
This study prepared the citrate derivatives of waxy and normal 
corn starches under various reaction conditions, and compared 
characteristics of starch citrates with similar RS contents. For 
starch citrate preparation, the experiments were constructed 
using Box-Behnken design with three factors (pH, tempera-
ture, time) and three levels each factor. The semi-dry heating 
reaction was used at a citric acid concentration of 10% (s.b). 
Starch citrate was assayed for molar substitution (MS), reac-
tion efficiency (RE), RS, solubility and swelling power, gela-
tinization, and pasting viscosity. Waxy and normal corn 
starches were not statistically different for MS, RE, and RS. 
For both corn starches, MS, RE, and RS increased with 
decreasing pH and increasing reaction temperatures and 
times. Starch citrates were classified into 4 categories (5-10%, 
15-18%, 22-26%, and 30-34%, based on RS contents). Within 
RS categories, their physicochemical properties were 
different over reaction conditions.

P06 -014

Modification of Rice Grain Starch for Lump-free 
Cooked Rice Using Thermostable Disproportionating 
Enzymes

Dang Hai Dang Nguyen*, Phuong Lan Tran, Kwan Hwa 
Park, Jin sil Lee, Sang Ho Yoo1, Yong Ro Kim2

Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea, 1Department of Food Science, 
Sejong University, Korea, 2Department Biosystems and 
Biomaterials Science and Engineering, Seoul National 
University, Korea

Thermostable enzymes active at around the gelatinization temp-
erature of rice starch (80oC) were used to improve the quality 
of cooked rice with lump-free properties. Cyclodextrin glucano-
transfe from Pyrococcus furiosus (CGTase) and α-glucanotransferase
from Thermus aquaticus (αGTase) were prepared from an E. coli 
transformant. The stickiness showed that both enzymes had the 
effect of reducing the lumping properties of cooked rice grains 
and rice porridge. The enzyme treatment also provided a finer, 
creamier, and more uniform texture of rice porridge. A HPAEC 
analysis revealed that the proportion of both short (DP<6) and 
long-branch chains (DP>20) increased in the enzyme-treated 
samples. Additionally, the amylose content of the cooked rice 
grain treated with αGTase and CGTase decreased by 36% and 
30%, whereas that of porridge was reduced by 36% and 35%, 
respectively. In particular, the amylose content on the surface 
of the enzyme-treated cooked rice grains was reduced by 50% 
compared with that of untreated cooked rice. The decrease in the 
amylose content filmed on the surface is likely to be responsible 
for reducing the stickiness of cooked rice grains and rice porridge. 

P06 -013

Improving Oxidative Stability of Phenolic Compounds 
Using Cycloamylose

Shin-Joung Rho*, Saehun Mun, Young-Lim Kim, Sun 
Chu, Yong-Ro Kim
Center for Food and Bioconvergence, Department of Biosystems 
and Biomaterials Science and Engineering, Seoul National 
University, Korea

Inclusion complex of cycloamylose (CA) with phenolic com-
pounds (PCs) is a promising attempt to improve the stability 
of PCs against enzymetic oxidation. The main apple poly-
phenols, chlorogenic acid, caffeic acid, catechol, and 4-methyl 
catechol (4MC), have been used as target substances. DPPH 
radical scavenging ability of PCs was not significantly affected 
by complexation with CA. However, the reduction of their 
antioxidant activity was apparently slowed down in the 
presence of CA during 3 days of storage, which was possibly 
attributed to the stabilization of bioactive compounds in the 
CA cavity. At the studied concentrations, the relative effi-
ciency of poplyphenol oxidase activity (REE, %) for all PCs 
was significantly reduced in the presence of CA, with this 
effect being less evident as substrate concentration increased. 
Especially, REE of 4MC were decreased dramatically by -20% 
with CA compared to those for control and with cyclodextrin. 
This result might provide feasibility to utilize CA as a 
efficient carrier to improve stability of various functional 
compounds, if proper conditions and reagents were used.

P06 -015

Physicochemical Properties of Resistant Rice and 
Barley Starches Produced through Scaling-up 
Neisseria Amylosucrase Reaction System

Sang-Ho Yoo*, Bum-Su Kim, Hyun-Seok Kim1

Department of Food Science and Technology and 
Carbohydrate Bioproduct Research Center, Sejong University, 
Korea, 1Department of Food Science and Biotechnology, 
Andong National University, Korea

Neisseria amylosucrase (NpAS) synthesizes new linear α-glu-
cans by translocating glucosylunits from sucrose onto non- 
reducing ends of starch molecules. In this study pre-gelati-
nized rice and barley starches were modified with NpAS in 
a semi-pilot scale, and NpAS-treated products were charac-
terized. Pre-gelatinized rice and barley starches were reacted 
in 4,000-mL with NpAS. Scaling-up effects of NpAS reaction 
were assessed with reaction efficiency (RE), resistant starch 
(RS) content, and amylopectin (AP) branch-chain distribu-
tion, compared to those in a 35-mL scale. Their solubility, 
swelling power, thermal properties, and pasting viscosities 
were investigated. RE increased with scaling the reaction 
volume up, resulting in the enhanced RS content and elon-
gation of AP branch-chain distribution of NpAS-treated 
starches. The solubility and swelling power of NpAS-treated 
starches were lower than native counterparts, and the pasting 
viscosity of them became reduced significantly. Meanwhile, 
DSC thermograms were shifted to higher temperature. Thus, 
structural modification of starch by NpAS would be a repla-
ceable way of industrial-scale RS production.
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P06 -016

Morphological Surface and Internal Structures of 
Porous Corn Starch Granules Produced by Amylolytic 
Hydrolysis

Yi-Seul Jung*, Chang-Hwan Jung, Dong-Wan Ko, 
Ji Young Song, Sang-Ho Yoo
Department of Food Science & Technology, and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Porous structure and internal space of native starch granules 
are unique features, being represented by surface pores, 
channels, and internal cavities. Starch granule (SG) can be 
utilized as a carrier for health-functional materials by further 
improving their granule porosity. In this study, corn SGs were 
modified by amylolytic hydrolysis to enhance porous struc-
ture, and its morphological change was observed using 
scanning-electron and confocal-laser-scanning microscopes. 
Microscope image analyses showed that glucoamylase-treated 
SG (SGg) had narrow and deep channels. The hilum of α
-amylase-treated SG (SGα) was connected to surface pore and 
was bigger than SGg. SGα structure became fragile as surface 
pore size increased over 1 μm. Meanwhile, pore size over 1 
μm was not observed from SGg. Specific surface area of both 
SGs increased by amylolysis, and SGα had larger area than 
SGg. Oil absorption indices (OAI) of SGg and SGα were 0.62 
and 1.86, respectively. When both enzymes were treated 
together on SG, hilum size and fragileness were in the middle 
between SGg and SGα, and OAI was 1.12. Thus, desired 
porous structure of SG can be produced by regulating amy-
lolytic conditions.

P06 -018

Quality Properties of Rice Starch Gels Added with 
Cross-linked Rice Resistant Starch

Mengying Yu*, Jimyoung Kim, Junhee No, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

Effects of resistant starch on gel formation and structure rice 
starch gel were investigated to improve the dietary fiber 
content and textural properties of RS added rice products. 
The starch gels made by nampyeong rice starch added 
cross-linked resistantrice starch with different rice varieties 
(nampyeong, goamy, and hangangchal1) and different con-
centrations (0, 10, 20, and 30%). RS contents of all RS4 using 
AOAC method were 46.51, 61.01, and 46.91% in nampyeong, 
goamy, and hangangchal1, respectively. Color values of rice 
starch gels with added RS4 showed higher in L value, lower 
in a value than those of rice starch gel without RS4. The rice 
starch gels increased resistant starch level showed higher L 
and b values. The hardness and gumminess of rice starch gels 
increased with increasing cross-linked resistant starch contents.

P06 -017

Efficient Biocatalytic Synthesis of Cyclodextrins by 
Dual Enzyme Treatment

Dong-Wan Ko*, Gyeong-Rak Son, Hee-Kwon Kang, 
Sang-Ho Yoo
Department of Food Science & Technology, and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Cylcodextrins (CDs), cyclic oligosaccharides, are capable of 
solubilizing and stabilizing hydrophobic and unstable mate-
rials by forming inclusion complex, and are widely utilized 
in food, pharmaceutical, cosmetics, and chemical industries. 
CDs are conventionally produced from liquefied corn starch 
by enzymatic conversion. These pre-gelatinization and lique-
faction steps of starch are considered energy-intensive and 
costly processes. In this study, a novel CDs production 
process was designed and optimized using highly soluble 
sucrose as initial raw material. Cyclodextrin glucanotrans-
ferase (CGTase) was used to produce CDs from the linear α
-(1,4) glucan that was supplied by amylosucrase treatment on 
sucrose. As sugar concentration and CGTase activity 
increased, the proportion of α-CD decreased from 48.5 to 
20.1%, and β-CD increased from 39.7 to 66.1%. Under 0.1 M 
sucrose at 40°C for 24 h, maximum CD yield reached 19.6% 
(w/w) by dual enzyme treatment, which was equivalent to the 
yield from an industrial process. The absence of starch pre- 
treatment steps in this system made CD production process 
much easier and the proportions of α-, β-, and γ-CDs can be 
changed as well.

P06 -019

Effects of Adding Biomaterials with High Dietary 
Fiber to Garadduck on Its Quality and Physical 
Properties

Junhee No*, Jimyoung Kim, Chen Zhang, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

To increase the health functionality of garaedduk, four differ-
ent biomaterials, purple sweet potato flour, cross-linked rice 
resistant starch, rice bran without germ, and young barley 
leaf powder were added in Korean traditional rice cake, 
garadduk. The quality and physical properties of their garad-
ducks which were made boramchan rice flour were investi-
gated. Each garaedduk was added with different rates of 
biomaterials based on rice flour, purple sweet potato flour (1, 
2, and 3%), resistant starch (10, 15, and 20%), rice bran (10, 
20, and 30%) and young barley leaf powder (1, 3, and 5%). 
The hardness of garaedducks with higher rice bran and 
purple sweet potato flour increased with increasing concen-
trations. But garadducks added with resistant starch and 
young barley leaf powder had no changes of hardness, 
regardless of mixing ratios. The L values of garadducks
decreased, △E increased with increasing the mixing ratios of 
different biomaterials. Overall acceptability, appearance, 
favor and taste of biomaterial added garaedduks showed the 
highest score in garadduck with 3% purple sweet potato 
flour, 15% resistant starch, 5% young barley leaf powder, and 
10% rice bran including.
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P06 -020

Quality Characteristics of Steamed Rice Bread Using 
Different Flour Mix Proportioning and Fermentation 
Conditions

Jimyoung Kim*, Junhee No, Mengying Yu, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

Quality characteristics of steamed rice bread were evaluated 
by differentiating its flour mix proportions and fermentation 
conditions. The appearance of the steamed rice bread, the 
specific volumes of fermentation dough, and sensory evalua-
tion were investigated. Steamed rice bread was made from 
non-waxy rice flour with transglutaminase, whey protein, 
baking powder and alginate. The basic recipes for the steamed 
rice bread were developed through a preliminary test. Jenico 
fresh yeast was used as a leavening agent. The steamed rice 
bread with added 2% whey protein showed the biggest specific 
volume, and the air cell size of crumb became smaller and 
denseras adding rice bran oil. After fermentation for 90 min, 
the rice dough with 1.5% fresh yeast showed the biggest bulk 
volume (58 mL), but even though volume of the dough with 
1% yeast represented higher values (53 mL) than other dough. 
The specific volumes of the steamed rice bread dough were 
progressed during the fermentation, but after fermented for 
150 min, the dough decreased compared to that fermented 
for 90 min.

P06 -022

Physicochemical Properties of Waxy Rice Starch from 
Four Domestic Waxy Rice Varieties

Songmin Oh*, Hyunjin Kim, Chen Zhang, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

Physicochemical properties of waxy rice starch isolated from 
four domestic waxy rice varieties, nunbora, beksulchal, bekok-
chal and bosukchal were investigated. The water binding 
capacities of nunbora, beksulchal, bekokchal and bosukchal
were 131.8, 128.4, 131.6 and 122.8%, respectively. The 
swelling powers of the nunbora (29.6 g/g) and bekokchal (29.1 
g/g) were higher than the other two. Solubility at 85°C was 
the highest in bosukchal (8.43%). Damage starch content was 
the highest in bosukchal (4.30%) and lowest in nunbora 
(3.23%). Pasting characteristics of waxy rice starches were 
determined. The initial pasting temperature was the highest 
in nunbora (73.53°C). The peak viscosity of nunbora, bek-
sulchal, bekokchal and bosukchal were 305.21, 320.13, 320.88, 
and 308.75 RVU, respectively. Setback value was the highest 
in nunbora (38.92 RVU) and the lowest in beksulchal (19.04 
RVU). All the X-ray diffraction patterns of starch showed A 
type crystallinity.

P06 -021

Effects of Different Mixing Ratios of Waxy Rice and 
Extruded Rice Flours on the Quality Characteristics of 
Gluten-free Rice Walnut Cake

Jimyoung Kim*, Songmin Oh, Jihye Park, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

Effects of different mixing ratios of waxy rice and extruded 
rice flours on the quality characteristics of gluten-free rice 
walnut cake were investigated. Rice walnut cake made from 
different mixing ratios of waxy rice flour and extruded rice 
flours with added different kinds of proteins. Soy protein, 
rice protein, and whey protein were added to each rice 
walnut cake. The quality properties, physicochemical proper-
ties, and sensory evaluation of rice walnut cake were investi-
gated. The hardness of rice walnut cake with added 2% 
protein showed the highest values, regardless of protein 
types, but the rice walnut cake with 1% whey protein had 
the lowest hardness. The cross section of rice walnut cake 
with addition of 20% waxy rice flour had dark rings around 
surface and lumpy crumb. On the sensory test, the increment 
of extruded rice flour showed negative effects for the flavor 
of rice walnut cake. Rice walnut cake with added 10% 
extruded rice flours showed the highest overall quality. 
Controlling the mixing ratios of protein, waxy rice flour and 
extruded rice flour improved the texture and quality proper-
ties of rice walnut cake.

P06 -023

Cooking Quality and Physicochemical Properties of 
Organic Rice Varieties Cultivated in Jeonnam Area

Junhee No*, Hyunjin Kim, Jihye Park, Eunui Wi, 
Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

Physicochemical properties and cooking characteristics of 
Korean organic rice varieties were compared with those of 
Japan varieties. Five rice varieties such as hopyeong, ilmi, 
koshihikari, huitomebore, mipum were used as white rice. 
Crude protein contentswere ranged 6.27-8.46%, and that of 
Hopyeong rice flour showed the lowest value. Amylose con-
tents were 13.16-16.53%. Mipum rice flour had the highest 
amylose content and koshihikari, huitomebore, and hopyeong
rice flours had significantly lower amylose content than those 
of mipum and ilmi rice flours (p<0.05). The water binding 
capacities were significantly different among varieties. The 
swelling power and solubility increased with increasing 
temperature. The sensory tests data showed that hopyeong
and koshihikari had the highest in overall quality, but mipum
and huitomebore had the lowest. The correlation coefficient 
between textural properties and sensory characteristics were 
as follows: the overall qualities were positively correlated 
with color, glossiness, intactness, and stickiness but were 
negatively correlated with the hardness of texture properties 
and color and glossiness of sensory characteristics.
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P06 -024

Production of Cycloamylose from Sweet Potato Starch 
Using Isoamylase and 4-α-Glucanotransferase

Sun Chu*, Shin-Joung Rho, Yong-Ro Kim
Department of Biosystems and Biomaterials Science and 
Engineering, and Center for Food and Bioconvergence, Seoul 
National University, Korea

Cycloamyloses (CA) are cyclic compounds consisting of α
-1,4-linked D-glucose residues and has been noted as a host 
material for inclusion complex. However, applications with 
CA are limited due to the high cost. Therefore, we attempted 
to produce CA from sweet potato starch by combined treat-
ment of isoamylase and Thermus acuaticus 4-α-glucanotrans-
ferase, and the CA yield was estimated by HPSEC. The effect 
of debranching step on CA production was also investigated. 
HPSEC chromatogram revealed that CA produced after 
debranching step exhibited a sharp unimodal peak, which 
matched with that of standard CA. However, the HPSEC 
profile of CA produced without debranching process appeared
broader with a shoulder, indicating that multiple components 
might exist, such as short-branched products. The CA yield 
from sweet potato starch with debranching step was about 
35%, which was not so high as that from amylase (-60%). 
However, considering that amylose content of sweet potato 
starch is only 28%, the obtained yield from starch might be 
high enough. Further study to improve CA yield is under way 
and it would contribute to develop the process of CA produc-
tion with higher yield at lower cost.

P06 -026

Molecular Cloning and Characterization of Endo-1,3-
β-glucanse (laminarinase) from Thermotoga sp.

Jang-bin Woo*, Soo-bok Lee
Yonsei University, Korea

Thermotoga sp. is an extreme thermophile which prefers 
temperature around 80°C This bacteria is gram-negative and 
grows in marine hydrothermal vents and sulfuric springs. 
Laminarinase from Thermotoga sp. was cloned by PCR with 
pGEX-4T-1 and it was expressed in E. coli BL21 for substrate 
specificity. The purified enzyme had high thermostability 
with a maximal activity at 80°C and an optimum pH 5.0. 
Metal ions usually activated the enzyme more effective. 
Organic solvents inactivated the enzyme and DMSO inacti-
vated it about 90%. The enzyme hydrolysizing of β-1.3 glucan 
such as laminarin and curdlan is an endo-glucanase, yielding 
glucose, laminaribiose, and laninaritriose as end products. In 
addition, when using laninaritriose as substrate, transferring 
activity was detected, yielding laminaritetraose and laminari-
pentaose, etc. The enzyme was expected to have the inhibi-
tory effect against the growth of pathogenic fungus. In fact, 
the enzyme inhibited the growth of Candida albicans. High 
inhibitory effect was confirmed by the treatment of the 
enzyme through the measuring the surviving cell (%) in C. 
albicans, indicating its potential as an anti-fungal agent in 
food.

P06 -025

Syrup Development in Refrigerated Doughs during 
Storage in Relation to Molecular Structural Changes 
of Arabinoxylans and Starches 

Hye-Jin Kim*, Yang Kim, Suyong Lee, Sang-Ho Yoo
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

The refrigerated dough industry is one of the fastest growing 
segments of the ready-to-use grain-based industry. However, 
during cold storage, a brownish liquid which is known as 
'dough syrup' migrates to the dough surface and one of the 
causes of the syrup development is the degradation of arabi-
noxylans (AX) by endogenous endo-xylanase. The objectives 
of this study were to examine syruping in relation to the 
activities of endo-xylanase and α-amylase during storage and 
to investigate the structural changes of AXs and starches 
extracted from doughs of strong and weak flours. Dough 
syruping increased gradually up to 18% of the dough weight 
during the extended storage of 35 days. Significant differ-
ences in degree of syruping were observed between the type 
of the flours (p<0.05), but no change was observed in the 
activities of endo-xylanase or α-amylase. High molecular 
weight fraction of AX decreased up to 20% and the relative 
proportion corresponding to amylopectin molecules also 
decreased up to 5.28%. These results suggested that struc-
tural changes of starch and AX induced by carbohydrate 
hydrolyzing enzymes would have significant influence on the 
quality of baked products.

P06 -027

Structural Characterization of Anti-Metastatic 
Polysaccharide Isolated from Persimmon Leaves

Hye-Ryung Park*, Hee-Do Hong1, Kwang-Soon Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1Division of Convergence Technology, 
Korea Food Research Institute, Korea

To characterize the anti-metastatic polysaccharide in persim-
mon leaves, a complex polysaccharide, PLE-II has been 
purified to homogeneity by pectinase digestion from persim-
mon leaves and subsequent gel filtration. PLE-II consisted of 
15 different sugars which included unusual sugars, such as 
2-Me-Fuc, 2-Me-Xyl, Api, AceA, KDO and DHA. Methylation 
analysis indicated that PLE-II comprised 21 different glycosyl 
linkages such as 2,3,4-linked Rha, 3,4-linked Fuc, and 3'-linked
Api, being characteristic of rhamnogalacturonan II (RG-II). 
The primary structure was elucidated by sugar composition, 
methylation analysis, oligosaccharide analysis, and sequen-
cing using GC, GC-MS, LC-MS and ESI-MS/MS. Sequential 
degradation using partial acid hydrolysis indicated that 
PLE-II contained Rhap-(1→)-Kdo, Araf-(1→)-Dha, an AceA- 
containing nonasaccharide, and an uronic acid rich oligosac-
charide in addition to an α-(1→4)-galacturono-oligosaccharide
main chain. HPSEC indicated that PLE-II mainly comprised 
RG-II of higher MW (12,000), and that the changes of MW 
to apparent 7,000 under less than pH 2.0 were occurred. 
These analyses indicated that PLE-II was mainly present as 
an RG-II dimer.
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P06 -028

Effect of Acetylation on Physicochemical Properties 
of Mungbean and Acorn Starch

Hye Min Han*, Ha Yun Kim, Bo Ram Park, Seon Mi Yoo
Department of Agro-food Resources, National Academy of 
Agricultural Science, RDA, Korea

This study was performed to identify the physicochemical 
properties of acetylated mungbean starch (AMS) and acety-
lated acorn starch (AAS). AMS and AAS were prepared by 
reaction of mungbean and acorn starch with acetic anhydride 
and passed through a 100-mesh sieve. The blue values of 
AMS and AAS were higher than native starch. The Swelling 
power and solubility were increased by acetylation reaction. 
In Rapid Visco Analyzer (RVA) properties, pasting temper-
ature of AMS and AAS was decreased to 64.4°C and 74.8°C,
respectively, lowering 2-6°C in temperature by acetylation 
reaction. But peak viscosity, final viscosity, breakdown and 
setback were decreased in AMS, while AAS was increased. 
AMS and AAS gels were significantly decreased in TPA fea-
tures, including hardness, springiness, chewiness, and gum-
miness.

P06 -030

Development and Characterization of Brown Rice 
Porridge 

Ki-Kyung Park*, Jung-Ah Han
Department of Food-service Management and Nutrition, 
Sangmyung University, Korea

To increase nutritional properties of white rice porridge, 
porridges containing different amount of freeze-dried brown 
rice (30, 40, 50, 60%) were prepared. Roasting effect of 
freeze-dried brown rice were also compared. Physicochemical 
and digestive properties of the developed porridges were 
compared with control (only white rice porridge). The pH of 
porridges showed slight increase with increasing brown rice 
amount, and that containing roasted brown rice is lower than 
that containing unroasted brown rice. By increasing brown 
rice amount, lightness (L) value decreased, and redness (a) 
and yellowness (b) increased. In the measurement of texture 
properties, it had a tendency of slight increase in hardness, 
adhesiveness, and chewiness, and decrease of springiness by 
increasing brown rice. The addition of roasted brown rice 
significantly increased porridge flavor. In the sensory test, the 
substitution of 40% freeze dried brown rice was the most 
acceptableporridge, with improved nutritional value and 
desirable texture.

P06 -029

Development and Characterization of Rice Porridge 
Containing High Amylose Rice 

Yi-Rang Kang*, Yu-Na Song, Jung-Ah Han
Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea

High amyloserice was substituted to white rice porridge, and 
the physicochemical and sensory properties were analyzed. 
Compared with untreated high amylose rice, freeze-dried 
high amylose rice gave much softer texture in the porridge, 
so freeze dried high amylose rice was substituted with dif-
ferent level to white rice. In the case of pH, porridge has 
values from 6.3 to 7.3 and, as more white rice was added, 
pH slightly increased. The color value such as lightness, 
redness, and yellowness increased as high amylose increased. 
For texture measurement, hardness of porridge significantly 
increased by high amylose rice increasing. Adhesiveness also 
significantly increased by the addition of high amylose rice, 
however, the value was the highest in the control (white rice 
100%). Springiness and cohesiveness was the highest in the 
control. Chewiness of porridge significantly increased by the 
addition of high amylose rice and the value of control was 
the lowest. The porridge containing freeze-dried high amy-
lose rice has considerable dietary fiber content, and by 
sensory test, 50% high amylose rice addition was the most 
acceptable level.

P06 -031

Enzymatic Synthesis of Arabinose-containing Trehalose 
Analogue by C-terminal Truncated Thermus sp. 
Trehalose Synthase

Da Yeon Park*, Chang Bae Cho, Soo Bok Lee
Department of Food & Nutrition, Yonsei University, Korea

Thermostable enzyme trehalose synthase (TreS) from Thermus
sp. catalyzes maltose into trehalose by intramolecular trans-
glycosylation. The enzyme has particular C-terminal fragment 
that is not found in other TreSs which play an important role 
in thermostability and glucose production. We performed an 
enzymatic synthesis of arabinose-containing trehalose analo-
gue (Ara-TA) with comparing the rates of Ara-TA production 
between wildtype and mutant enzymes (C-terminal half 
truncated Mutant: M1, C-terminal truncated Mutant: M2). 
The formation of Ara-TA were determined using thin layer 
chromatography and analyzed by HPAEC. The transfer product 
was purified by paper chromatography and molecular weight 
was determined by MALDI-TOF mass analysis. In this study, 
the mutants showed the catalytic specificity for synthesizing 
trehalose analogue from maltose as the donor and arabinose 
as the acceptor. The production yield of Ara-TA by M2 was 
1.25 times higher than that of M1 and 5 times higher than 
WT. Thus, it showed that C-terminal domain had a different 
mechanism of the transglycosylation. Further experiments are 
necessary to find out functionality of arabinose-containing 
trehalose analogue.
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P06 -032

Inhibiton of α-Glucosidase Activity by Cellobio-oligo-
saccharides

Myeonggeun Oh*, Sunyoung Park, Suin Park, Sangki Lee, 
Yoojin Seo, Youngseung Lee, Yoonhwa Jeong, Misook Kim
Department of Food Science and Nutrition, Dankook 
University, Korea

Cellobio-oligosaccharides were produced through transglyco-
sylation of glucose between cellobiose and sucrose by Leuco-
nostoc mesenteroides B-512 FMCM dextransucrase. It was a 
mixture of trisaccharides, α-D-glucopyranosyl-(1→2)-β-D-gluco-
pyranosyl-(1→4)-D-glucopyranose and -D-glucopyranosyl-(1→6)- 
β-D-glucopyranosyl-(1→4)-D-glucopyranose. Cellobio-oligo-
saccharides did not affect α-amylase activity, but inhibited α
-glucosidase activity up to 63%. Based on our study, cellobio- 
oligosaccharides have a potential as anti-diabetic saccharides.

P06 -034

Characterization of Porous Maize Starch Prepared by 
Enzymatic Digestion and Ultrasound Treatment

Eun-Hee Choi*, Jae-Kwon Lee
Department of Food Science and Biotechnology, College of 
Natural Science, Kyonggi University, Korea

The aim of the study is to evaluate the characteristics porous 
maize starch prepared by enzymatic hydrolysis, ultrasound 
treatment and a combination of both. The characteristics of 
pores on the surface of starch were assessed by oil absorption 
index, pasting profiles of Rapid Visco Analyzer, degree of 
hydrolysis and scanning electron microscope. The ultrasound 
treatment caused the formation of pores on the surface of 
maize starch granule along with partial weakening of granule 
structure, resulting readily hydrolysable structure by starch 
degrading enzymes. Meanwhile, the formation of pores on the 
starch surface was mainly achieved by enzyme digestion, 
especially by glucoamylase. Maize starch, sonicated for 10 
min at 300 W followed by glucoamylase hydrolysis, showed 
the most suitable porous structure for an encapsulation 
without destruction of starch granules.

P06 -033

Effects of Microfluidization and Sonication in 
Production of Waxy Rice Starch

Hye-Ri Jeon*, Jae-Kwon Lee
Department of Food Science and Biotechnology, College of 
Natural Science Kyonggi University, Korea

The goal of this study was to develop alternative process that 
replaced the traditional alkaline steeping process in rice 
starch production. Waxy rice starch was produced from waxy 
rice flour either by high pressure homogenization (Microflui-
dizer) or ultrasound treatment or a combination of both. The 
separation efficiency of each process was assessed by the 
protein content of isolated starch fraction. The physicoche-
mical properties of separated starch were studied by Rapid 
Visco Analyzer, scanning electron microscope and enzyme 
susceptible starch analysis. The protein content of waxy rice 
flour (7.2%) was reduced to 3.0, 1.7, and 1.2%, respectively 
after processed either by high pressure homogenization, 
ultrasound treatment or a combination of both. The physi-
cochemical propertiesof starch separated by different processes 
were similar to those of separated by alkaline steeping 
process, suggesting possible replacement of traditional rice 
starch process. Based on these observations, ultrasound 
treatment combined with pressure homogenization showed 
the highest efficiency in starch separation with comparable 
starch characteristics compared to that of alkaline steeping 
process.

P07 -001

Utilizing a Database Published by the Rural Develop-
ment Administration

Sung-Hee Lim*, Jung-Bong Kim, Woo-Jeong Shin, 
Young-Sook Cho, Youngmin Choi, Se-Na Kim
Functional Food & Nutrition Division, Department of Agrofood 
Resources, National Academy of Agricultural Sciences 
(NAAS), Rural Development Administration (RDA), Korea

Food and nutriant databases provide the basic infrastructure 
for food and nutrition research, nutrition monitoring, policy, 
and dietary practice by the Rural Development Administra-
tion (RDA). These databases may include food descriptions, 
nutrients or other dietary constituents of interest, and portion 
weights. The RDA has provided food and nutrient databases 
for foods from 1970. Every five years, national food compo-
sition table is published. In addition, table of functional 
composition and according to the life cycle and disease book 
is published. The resulting database will be widely used. The 
users of the databases are diverse and include federal agencies, 
the food industry, health professionals, restaurants, software 
application developers, academia and research organizations, 
international organizations, and foreign governments, among 
others. Therefore continued improvement of the databases is 
important, so that they can better address these challenges 
and provide reliable and accurate data.
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P07 -002

Ecklonia cava Extract Ameliorates Lipid Metabolisms 
and Antioxidant Defense System in High Fat Diet- 
Induced Obese Mice

Hyeyoon Eo*, Myoungsook Lee1, You-Jin Jeon2,3, 
Yunsook Lim
Department of Food and Nutrition, Kyung Hee University, 
Korea, 1Department of Food and Nutrition and Research 
Institute of Obesity Sciences, Sungshin Women’s University, 
Korea, 2School of Marine Biomedical Science, Jeju National 
University, Korea, 3Aqua Green Tech Co., Korea

Obesity is considered as a metaflammatory condition charac-
terized by both metabolic and inflammatory deteriorations. 
Ecklonia cavae rich in dieckol shows strong antioxidant 
activity. We investigated effect of E. cava extract (ECE) on 
regulation of both fat metabolism and antioxidant defense 
system in high fat diet-induced obese mice. Mice were fed with 
a control diet (CON) or a high fat diet (HF) for 9 weeks. After 
obesity was induced, the mice were administered ECE at 100 
mg/kg or 500 mg/kg by oral gavage for 12 weeks. In comparison 
with the HFD-fed mice, mice fed with ECE attenuated body 
weight gain and adipose tissue weight. ECE significantly 
reduced both plasma levels of triglyceride and total cholesterol. 
Moreover, liver morphology showed that ECE improved 
hepatic fat deposition derived obesity. Moreover, ECE treat-
ment selectively ameliorated hepatic protein levels associated 
with lipid metabolism (FAS, LPL, CPT1A etc), inflammation 
(COX-2, IL-6 etc) and antioxidant defense system (GPx, HO-1 
etc). Collectively, ECE supplement might have potential anti- 
obesity effects via regulation of fat metabolism in HF diet 
induced obesity.

P07 -004

Evaluation of Dietary Thermogenesis Efficiency

Eun Mi Kim*, Hye Jin Kim, Sang Hee Seo, Chang Geun 
Gwak, Sang Pil Hong
Korea Food Research Institute, Korea

This study was undertaken to estimate dietary thermogenesis 
in the rats. For the study, 9 groups, including basal diet, were 
allocated with each 6 Sprague-Dawley rats. After 4 weeks, the 
rats were killed by cervical dislocation and then dried. The 
carcass were measured the energy content by using bomb 
calorimeter. The AME value of the bibimbap (except sauce) 
and the Hamburger was similar to that of the basal diet. The 
AME value of the doenjang, gochujang, japchae, kimchi,
pizza and steak was slightly lower than that of the basal diet 
(p<0.05). The results of measuring dietary thermogenesis 
efficiency, doenjang was the lowest but hamburger and steak 
were the highest in contents of body weight, body gross 
energy and accumulated energy. For the ratio of the expen-
diture to accumulate energy, doenjang was 517, hamburger, 
220.9, steak 230.3, respectively. Therefore, doenjang expends 
2 times more thermogenesis in body than hamburger and 
steak.

P07 -003

Effects of Vitamin E Supplements on Renal 
Inflammation in Alloxan Induced Diabetic Mice

Hanna Shin*, Yunsook Lim
Department of Food and Nutrition, Kyung Hee University, 
Korea

Diabetic nephropathy (DN) is one of the major complications 
of diabetes. Daibetes-induced renal damage is associated with 
inflammation and fibrosis. Tocopherols have shown anti- 
inflammatory effect by regulation of proinflammatory eicos-
anoids and cytokines. This study has been conducted to 
investigate the role of different tocopherol supplements in 
DM induced renal damage. Diabetes were induced by injec-
tion of alloxan monohydrate (150 mg/kg, i.p) in ICR mice 
(5.5-week-old, male). Diabetic mice were subdivided accord-
ing to their fasting blood glucose (FBG) levels; mild FBG 
(m-DM; 250 mg ≤ FBG < 450 mg) and severe FBG (s-DM; 
450 mg ≤ FBG < 600 mg). Alpha (AT) and gamma toco-
pherols (GT) were treated for 2 weeks (5 days a week). In 
comparison with the DM controls, GT significantly decreased 
FBG levels in s-DM, while AT significantly decreased it in 
m-DM. Each tocopherol supplementation selectively regulated 
protein makers associated with inflammation, oxidative stress 
and pre-fibrosis in m-DM and s-DM. These results suggest 
that AT and GT might have different protective effects on 
renal inflammation in DM according to FBG levels.

P07 -005

A Study on the Energy Bioavailbility to Estimate the 
Quality of Korean Food Containing a Lot of Fiber

Eun Mi Kim*, Hye Jin Kim, Sang Hee Seo, Chang Geun 
Gwak, Sang Pil Hong
Korea Food Research Institute, Korea

This study was undertaken to determine the metabolizable 
energy of Korean foods containing a lot of fiber by the 
method selected in preexperiment. Cooked foods (6 items) 
were freezed-dried and fed to Sprague Dawley rat with 
200-300 g body weight to measure apparent metabolizable 
energy (AME) values for four days after three days of preli-
minary for adaptation to the diets. The AME value of the 
kimchi was 2,180 kcal/kg, kongnamul, 3,832 kcal/kg, sigeumchi- 
namul, 4,166 kcal/kg, kimchi-jjigae 4,124 kcal/kg, doenjang- 
jjigae, 5,484 kcal/kg, doenjang 1,794 kcal/kg dry matter, respec-
tively. When the AME values of Korean foods measured in 
this study were compared with energy values calculated by 
various conversion parameters such as Atwater's, Rubner's, 
Sochun's and FAO's, there appeared dramatic differences 
indicating that for food items, especially kimchi, doenjang, 
(p<0.05) the latter energy values by conversion factors are 
hardly acceptable. Further study is needed to obtain specific 
factors for the conversion to biological energy from chemical 
composition of Korean foods containing a lot of fiber.
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Synthesis of Silver Nanoparticles Using Culture 
Supernatants of Klebsiella pneumoniae

Samuel Jung*, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee University, Korea

In this research, silver nanoparticles (SNP) were synthesized 
using the culture of Klebsiella spp. In order to prevent the 
sediment formation during SNP synthesis, LB media without 
NaCl and Nutrient media were used. Comparative analysis of 
SNP synthesis ability of Klebsiella pneumoniae KCTC 2242, 
Klebsiella pneumoniae DSM 2026 and Escherichia coli DH5α
was carried out. In order to identify and analyze nanoparticles,
UV-visible spectroscopy, transmission electron microscopy 
(TEM) and dynamic light scattering (DLS) were used. It was 
found that there was no significant difference in SNP syn-
thesis for all the bacteria culture. On the other hand, it was 
found that SNP were synthesized faster in supernatant of 
nutrient media than LB media. The SNP synthesized were 
spherical in shape with diameter from 7.4 mm, to 45 nm.

P07 -008

Survey of Food Composition Database Services among 
Nation

Se-Na Kim*, Woo-Jeong Shin, Sung-Hee Lim, Jung-Bong 
Kim, Youngmin Choi, Young-Sook Cho
Functional Food & Nutrition Division, Department of Agrofood 
Resources, National Academy of Agricultural Sciences (NAAS), 
Rural Development Administration (RDA), Korea

More recently, kinds of food produced in the world is growing 
rapidly. Food composition and nutritional information is 
demanding update the information more quickly and accu-
rately due to the diversification and internationalization of 
our diet. Many countries are offering a wide range of food 
composition database; USDA-ARS is offering 35 kinds food 
composition and 146 kinds food functional compositions. 
Standard tables of food composition in Japan is offering 36 
kinds food compositions. China and Denmark is offering 35 
kind and 51 kind food compositions, respectively. Food 
composition in Korea Rural Development Administration 
(RDA) was 35 kinds, moreover functional composition was 
provided as individual booklets separately. The 43 kinds food 
composition for the 9th national standard food composition 
table is currently being collated.

P07 -007

Alcohol Intake and Colorectal Adenoma in Korean 
Adults

Young Mee Park*, Young Ha Kim, Chang Ho Cho1, 
Sung Hi Kim2, Jung Eun Lee
Department of Food and Nutrition, Sookmyung Women’s 
University, Korea, 1Department of Pathology, Daegu Catholic 
University Medical Center, Korea, 2Department of Family 
Medicine, Daegu Catholic University Medical Center, Korea

We investigated the association between alcohol consumption 
and colorectal adenoma in Korean men and women. We 
conducted a cross sectional study of colorectal adenoma in 
Korean adults. We included 115 cases (57 men and 58 
women) of colorectal adenoma and 261 participants without 
colorectal adenoma who had underwent colonoscopy between 
August 2011 and September 2012. We obtained the odds 
ratios (ORs) and 95% confidence intervals (CIs) using a 
multivariate logistic regression models. We found that alcohol 
intake was associated with higher prevalence of colorectal 
adenoma in men; OR for ≥20 g/d of alcohol compared to 
nondrinker was 10.89 (95% confidence interval, 2.55 to 
46.55). However, we found no significant association in 
women; OR for ≥10 g/d of alcohol compared to nondrinker 
was 1.41 (95% confidence interval, 0.54 to 3.64). We found 
that alcohol intake was associated with higher prevalence of 
colorectal adenoma in Korean men.

P07 -009

Method for Producing Bibimbap Using Food Materials 
Having Excellent Antioxidant Activity

Bo-Young Lee1,2*, Ji-Young Yoon1, Young-Eun Lee2, 
Jong-Wook Kim1

1JeonJu Biomaterials institute,Korea, 2Wonkwang University, 
Korea

Bibimbap is a typical food in Korea, may be a health food 
various that functionality is mixed. Recently, like the vegeta-
rian diet worldwide, interest in healthy diet is increased, the 
study of bibimbap has been actively. In the study, the com-
ponents of the vitamin A, D, E and β-carotene is high the 
selected material, we have developed a bibimbap that anti-
oxidant activity was increased. Eventually source of bibimbap 
is to use the papper source of fruit paprika, carrots, purple 
cabbage, beet, strawberry in black rice was developed to fit 
the 400 g full. As a result, a protein 14.9 g and 539 kcal, one 
intake per pot showed 1/3 recommended dose for adults. 
Vitamin C content of bibimbap using antioxidant ingredients 
is 56.7 mg, the total polyphenol content is 1,061.90 mg/100 g. 
The total dietary fiber content (7.57%), can meet the intake 
of dietary fiber per day diet one day at bibimbap.
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Kimchi Enhances the Hepatic ABCA1 Expression and 
Ameliorates Hepatic Lipid Accumulation in ApoE KO 
Mice Fed a Western Type Diet

Jieun Lee*, Bo Ram You, Miran Kang, Sung-Hee Park, 
Tae-Woon Kim, JongHee Lee, Hak-Jong Choi, HaeWoong 
Park, Hyun Ju Kim
World Institute of Kimchi, Korea

This study was designed to investigate the effect of the 
kimchi on cholesterol efflux pathway in the liver of apoli-
protein E knockout (apoE KO) mice fed a western type diet. 
Seven-week-old male apoE KO mice were divided into the 
three groups (n=10); chow diet (control group), Western type 
diet (Western group) and western type diet containing 10% 
kimchi diet (kimchi group) for 12 weeks. Serum triglyceride 
(TG) and total cholesterol (TC) concentration of the kimchi-
group was mild lower than Western group, not significantly. 
Hepatic TG and TG concentration was significantly lower 
than compared with the Western group. SR-BI and ABCA1 
have an essential role in cholesterol homeostasis during 
form-cell formation. Compared with the Western group, the 
kimchi group showed a mild increase in cytoplasmic ABCA1 
and SR-BI protein abundance in the liver tissue. However, the 
hepatic nuclear PPAR, SREBP-1 and SREBP-2 abundance in 
the kimchi group did not show any significant among the 
group. These results suggest that kimchi have beneficial 
effects on hepatic lipid accumulation via upregulating the 
ABCA1 that modulate cholesterol homeostasis in the liver of 
apo E KO fed Western type diet.

P07 -012

Immunoregulatory Effects of Soy and Fermented Soy 
Diets on Serum Proteins in SD Rats Fed on a High 
Cholesterol Diet

Se Hyun Hu*, Seung-Min Lee
Department of Food and Nutrition, Yonsei University, Korea

Soybeans are known to have beneficial effects on enhancing 
immune system. Here we aimed to evaluate effects of soy and 
fermented soy diets on serum protein profiles in SD rats fed 
on a high cholesterol diet. To do that, we compared serum 
proteins in male rats after being fed on 6 weeks of experimen-
tal diets by Nano LC-MS/MS analysis; Cholesterol diet 
containing 1% (w/w) cholesterol (CHOL), CHOL diet where 
20% of casein was substituted with soy milk (SOY), and soy 
milk fermented with L. Plantarum (FSOY). Serums from SOY and 
FSOY group had proteins for A1I3, ITIH4, A1M, preprohap-
toglobin, hemopexin, SPI-3, A1AP, CPAMD8, fibrinopeptide 
A, CPR, ApoAIV, vitronectin, and prothrombin genes, which 
were not found in CHOL group. Most of them are members 
of protease inhibitors that are involved in acute phase and/or 
inflammatory response. Especially serum proteinase inhibitors 
such as SPI-3 and A1AP have been implicated in its role in 
the modulation of inflammatory perturbations in cardiovas-
cular disorders. Our data suggest that soy or fermented soy- 
based diet could ameliorate serum protein profiles against 
vascular inflammatory perturbations caused by a high cho-
lesterol diet.

P07 -011

Iron Chelator Activation of egr-1 and c-fos 
Transcription Is Mediated via the ERK 1/2 Signaling 
Pathway

Yunhye Kim*, Na Rae Yoon, Seung-Min Lee
Department of Food and Nutrition, College of Human 
Ecology, Yonsei University, Korea

Iron is crucial for cell proliferation but its role in the expre-
ssion of growth-related immediate early gene, c-fos and Egr-1 
remains unclear. To identify specific regulatory mechanisms 
associated with the effects of iron on the expression of these 
two immediate early genes we utilized iron supplementation, 
ferric ammonium citrate (FAC) and iron chelator, desferri-
oxamine (DFO) in cell lines. Egr-1 and c-fos mRNAs were 
specifically up-regulated by DFO at part due to transcriptional
activation of Egr-1 and c-fos as judged by actinomycin D and 
cycloheximide. DFO-specific activation of ERK1/2 and Egr-1 
expression was blocked by a PD98059, a specific inhibitor of 
ERK1/2. DFO also induced stress fiber formation which 
requires for nuclear localization of MKL1/2. Our data demon-
strated that DFO, iron chelator up-regulated Egr-1 and c-fos 
genes probably via transcriptional activation along with 
activation of ERK1/2 signals and stress fiber formation. Our 
study provides a link between iron depletion and the control 
of Egr-1 and c-fos expression.

P07 -013

The Effect of Dietary Pattern on Metabolic Syndrome 
in Middle to Late Middle Ages

Jeeahe Ahn*, Eunmi Kim
Korea Food Research Institute, Korea

This study was conducted to examine the characteristics of 
dietary patterns in middle to late middle-aged subjects, who 
participated in the local cohort study in the Korean Genome 
and Epidemiology Study, and compared the risk of disease 
and prevalence rate according to dietary pattern. Cluster 
analysis using factor score classified each subject into one of 
5 dietary pattern groups named "Korean traditional-small 
meals group (Cluster1)," "Health conscious-combination diet 
group (Cluster2)," "Sweet taste-beverage preference group 
(Cluster3)," "Western diet group (Cluster4)," and "High carbo-
hydrates-large meals group (Cluster5)." In 4 year follow-up 
study, obesity had an increasing trend in the Cluster 3 and 
Cluster 5 whereas it decreased in the other groups. In addi-
tion, in the baseline investigation, the prevalence rate for 
obesity was the highest in the Cluster 3, but at a 4 year 
follow-up study, the prevalence rate for obesity was highest 
in the Cluster 5. Furthermore, a similar pattern was seen for 
the prevalence rate of diabetes.
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Preparation and Characterization of Antimicrobial 
Silver-montmorillonite Nanoparticles

Hyun-Hee Lee*, Hojoon Lee, Seok-In Hong
Korea Food Research Institute, Korea

Silver nanoparticles are potential candidates for active packa-
ging, thus broadening their application in ensuring food 
quality and safety. Silver-montmorillonite (Ag-MMT) nano-
particles, obtained by allowing silver ions from nitrate solu-
tions (AgNO3) to replace the exchangeable Na+ counter ions 
in the pristine sodium MMT and to be reduced by thermal 
treatment, have proved to be effective against some food- 
borne bacteria. However, the Ag-MMT nanoparticles showed 
strong antimicrobial activity against Gram-negative bacteria 
rather than Gram-positive ones. To develop a novel silver- 
based nanoclay with a wide antimicrobial spectrum, organo- 
modified MMT (Cloisite 30B) possessing a bactericidal func-
tion was chosen as a silver supporting material for potential 
use in polymeric matrices of the hydrophilic or hydrophobic 
nature. Silver-organo-MMT (Ag-Cloisite 30B) nanoclays were 
tested with Listeria monocytogenes and E. coli O157:H7 to 
assess antimicrobial effectiveness. Results showed powerful 
antimicrobial activity of the Ag-Cloisite 30B nanoparticles 
against both the Gram-negative and -positive bacteria.

P08 -003

Isolation of Iron-binding Peptides from Chicken 
Feather Protein Hydrolysates

Nam Ho Kim*, Dong Won Choi, Kyung Bin Song
Department of Food Science and Technology, Chungnam 
National University, Korea

As by-products of chicken slaughtering, chicken feathers are 
produced and mostly discarded without proper treatment, 
resulting in serious environment pollution. Therefore, the 
appropriate treatment and utilization of chicken feathers are 
necessary. In particular, chicken feathers can be used as a 
protein source for the preparation of protein hydrolysates, 
considering that chicken feathers consist oflarge amount of 
proteins. In this study, chicken feather protein hydrolysates 
were prepared and iron-binding peptides were isolated. Chic-
ken feather protein was extracted from slaughtered chicken 
feather, and its hydrolysate was prepared by hydrolysis with 
Flavourzyme for 8 h. Chicken feather protein hydrolysates 
were then ultra-filtered to obtain small size of peptide frac-
tions, and fractionated by using Q-Sepharose and Sephadex 
G-15 columns to isolate iron-binding peptides. As the result, 
the peptide fraction with high iron-binding activity, F12, was 
isolated. These results suggest that chicken feather protein 
hydrolysates can be utilized for an iron supplement.

P08 -002

Physicochemical Properties of Dried Plum Slices

Nam Ho Kim*, Min Sung Kim, Kyung Bin Song
Department of Food Science and Technology, Chungnam 
National University, Korea

Plum (Prunus salicina L.) is one of popular fruit, and it is 
a good source of vitamins and minerals. Fresh plums can be 
dehydrated for long-term storage, and dried plums are easy 
to be packed and transported. In this study, plum slices were 
dehydrated with red algae extract (RAE) at a concentration 
of 30% (w/w), and the dried samples were compared with 
maltodextrin (MD)-treated and hot-air dried samples in terms 
of physicochemical properties such as rehydration ratio, 
ascorbic acid, microstructure, and color. The rehydration 
ratios and colors of RAE-treated plum slices were better than 
those of MD-treated and hot-air dried samples. The ascorbic 
acid contents of RAE-treated samples were higher and their 
microstructures were finer than those of MD-treated or hot- 
air dried samples. These results suggest that plum slices can 
be dehydrated with RAE without loss of quality.

P08 -004

Preparation of a Barley Protein Composite Film and 
Its Application in Food Packaging 

Ji Hyun Lee*, Yoon Ji Shin, Hye Yeon Song, Wan Shin 
Jo, Kyung Bin Song
Department of Food Science and Technology, Chungnam 
National University, Korea

Barley protein (BP) is obtained as a by-product in the produc-
tion of barley starch and can be utilized as a film base 
material. Thus, BP can be used to create edible protein films. 
The objectives of this study were to prepare a BP/nano-clay 
composite film and to apply for the packaging of mushroom. 
BP was extracted from barley flour and a BP film was 
prepared. To improve the physical properties of the BP film, 
nano-clay was incorporated. Among the films prepared, the 
composite film containing 4% BP/1% Cloisite Na+had the 
best physical property. The composite film containing grape-
fruit seed extract (GSE) was prepared and used as a packaging 
film for button mushroom. Packing of the mushroom with 
this film inhibited microbial growth during storage. After 7 
d of storage, packaging of mushroom with the film containing 
0.7% GSE reduced the populations of total aerobic bacteria 
and yeast and molds by 0.95 and 0.58 log CFU/g, respectively, 
compared to the control. These results suggest that the BP/ 
Cloisite Na+film containing GSE can be used as an environ-
ment-friendly packaging to maintain mushroom quality during 
storage.
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Quality Change of Apples Coated with Carnauba-Shellac
Wax during Storage

Ji Hyun Lee*, Wan Shin Jo, Sea Cheol Min1, Kyung Bin 
Song
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Department of Food Science and 
Technology, Seoul Women’s University, Korea

To develop an edible coating solution for apples, a carnauba- 
shellac wax (CSW) containing lemongrass oil (LO) was pre-
pared and used to improve the quality of apples during 
storage. The apples treated with the CSW/LO coating solution 
were stored for 5 months and compared with uncoated apple 
samples with respect to quality and microbial safety. During 
storage, the hardness of the uncoated apples decreased by 3.3 
N, and the weight loss was 7.7%. In contrast, the hardness 
of the coated apples did not change, and the weight loss was 
5.2%. Regarding titratable acidity and total soluble solids, 
there were no differences among the samples. Sensory evalu-
ation results indicated that the apples coated with the 
CSW/LO solution had the best sensory values. After 5 months 
of storage, the population of total aerobic bacteria on the 
coated apples was decreased by 1.4 log CFU/g compared with 
the uncoated apples. In addition, the population of yeast and 
molds on the uncoated apples was 2.2 log CFU/g after 5 
months of storage, whereas yeast and molds were not 
detected on the coated apples. These results suggest that the 
CSW/LO coating can improve the quality of apples during 
storage.

P08 -007

Effects of the Combined Treatment of Aqueous 
Chlorine Dioxide and Organic Acid on the Microbial 
Growth and Quality of Mulberry

Seung Jong Park*, Seung Hun Jung, Ho Hyun Chun, 
Jong Tae Park, Kyung Bin Song
Department of Food Science and Technology, Chungnam 
National University, Korea

Physiological deterioration of mulberry after harvest is mainly 
caused by the growth of bacteria and fungi. Thus, appropriate 
decontamination treatment is needed to reduce preexisting 
microorganisms in the mulberry. Various chemical treatments 
such as aqueous chlorine dioxide and organic acids have 
been used to reduce the bacterial counts. In this study, the 
single treatment of 50 ppm chlorine dioxide, 0.1% fumaric 
acid, or 0.1% citric acid reduced the initial populations of 
total aerobic bacteria in the mulberry by 1.63-1.77 log CFU/g, 
respectively, compared to the control. The populations of 
yeast and mold in the mulberry were also reduced by 0.92 
log CFU/g by the single treatment. In particular, the combi-
nation of 50 ppm aqueous chlorine dioxide and 0.1% fumaric 
acid reduced the populations of total aerobic bacteria in the 
mulberry by 2.56 log CFU/g, compared to the control. Hunter 
L, a, and b values and sugar contents of mulberry were not 
significantly different among the treatments. These results 
suggest that the combined treatment of aqueous ClO2 and 
organic acid can be useful for reducing the microbial conta-
mination and maintaining quality of mulberry.

P08 -006

Development of Postharvest Technology of Robus 
coreanus Using a Combined Non-thermal Treatment

Seung Hun Jung*, Seung Jong Park, Ho Hyun Chun, 
Jong Tae Park, Kyung Bin Song
Department of Food Science and Technology, Chungnam 
National University, Korea

Rubus coreanus can be easily damaged and contaminated 
with microorganisms, due to their susceptible cuticle and 
central cavity. Therefore, adequate postharvest treatments are 
required to minimize the loss of quality. In this study, the 
effects of aqueous chlorine dioxide (ClO2) and organic acids 
on the reduction of microbial population and quality change 
of Rubus coreanus were investigated. The single treatment of 
50 ppm aqueous ClO2, 0.1% fumaric acid and 0.1% citric acid 
reduced the population of total aerobic bacteria by 1.44, 1.39, 
and 1.29 log CFU/g, respectively, compared to the control, 
whereas plain water washing had a reduction by 0.45 log 
CFU/g. Regarding yeast and mold, the populations were 
decreased by 1.25, 1.11, and 1.01 log CFU/g, respectively. In 
particular, the combination of 50 ppm aqueous ClO2 and 
0.1% fumaric acid reduced the populations of total aerobic 
bacteria and yeast and mold in the Rubus coreanus by 2.26 
and 2.08 log CFU/g, respectively, compared to the control. 
These results suggest that the combined treatment of 50 ppm 
aqueous ClO2 with 0.1% fumaric acid can be useful for 
improving microbiological safety and maintaining quality of 
Rubus coreanus.

P08 -008

Preparation of Sunflower Seed Meal Protein Composite 
Films

Nak Bum Song*, Hye Yeon Song, Wan Shin Jo, Kyung 
Bin Song
Department of Food Science & Technology, Chungnam National 
University, Korea

Sunflower seed meal protein (SP) films were prepared using 
various plasticizers, cross-linking agents, Cloisite Na+ or red 
algae, and their physical properties, such as tensile strength 
(TS), elongation at break (E), and water vapor permeability 
(WVP) were determined. The TS, E, and WVP of the SP film 
containing sucrose and fructose (2:1) as a plasticizer and 
cinnamaldehyde as a cross-linking agent were 3.05 MPa, 
34.42%, and 2.25 x 10-9 g m/m2s Pa, respectively. The incor-
poration of Cloisite Na+ improved the physical properties of 
the SP film. The TS of the SP/Cloisite Na+ composite film 
containing 3% Cloisite Na+ increased by 2.19 MPa, and the 
WVP of the composite film decreased by 0.52 x 10-9 g m/m2s 
Pa compared to the SP film. The incorporation of red algae 
also improved the TS of the SP film. The TS of the SP 
composite film containing 1.2% red algae increased by 3.82 
MPa compared to the SP film. Therefore, these results suggest 
that SP composite films can be prepared by the addition of 
red algae to the SP film-forming solution. 
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Antimicrobial and Antioxidant Activities of Urushiol 
Powders Derived from Natural Lacquer Saps

Suyeon Jeong*, Dowan Kim, Jongchul Seo
Department of Packaging, Yonsei University, Korea

Recently, the research of active food packaging is an exciting 
subject that has been widely receiving research attentions 
due to the consumer’s need and market trends. The active 
food packaging materials are mostly based on organic/inor-
ganic or organic/organic composite systems incorporated with 
the functional additives with antimicrobial and antioxidant 
properties. Among these functional additives, lacquer sap 
derived from lacquer trees have been widely used in Asian 
countries for thousands of years as natural paints and coating 
material. Urushiol which is the main component of lacquer 
sap exhibits superior barrier properties, durability, chemical 
resistance, mechanical properties, thermal stability, antimi-
crobial and antioxidant properties. However, they are limited 
to commercial application due to their high volatility, low 
drying rate and allergic reaction. To overcome these limita-
tions and apply urushiol to additives for food packaging, 
powder-typed urushiols (YPUOH), which is one of the essen-
tial factors for convenient handling, were successfully prepared. 
The YPUOH powders were analyzed by FT-IR, NMR, SEM, 
TGA, antimicrobial and antioxidant activities.

P08 -011

Quality Characteristics of Soybean Sprouts Packaged 
with Different Packaging Materials during Storage

Tae-young Hwang*
Jungwon University, Korea

Correct packaging enables processors to pack fresh produce 
and extend its shelf life. This study was carried out to 
investigate the effect of different packaging materials on 
weight loss, pH, O2, CO2 and sensory characteristics of 
soybean sprouts during storage at 5°C for 7 days. 300 g ±
40 g of soybean sprouts were packaged with oriented 
polypropylene (OPP) and casting polypropylene (CPP) films 
respectively. The O2 transmission rate of packaging materials 
was decided to have a control of 10,000 cc/m2･day･atm, 
OP15 and CP15 with having 15,000 cc/m2･day･atm by a 
pre-screening test. The average weight loss of the soybean 
sprouts during storage was less than 10%. The pH of the 
soybean sprouts was increased during storage regardless of 
packaging materials. The CO2 content in the packaging was 
increased with decreasing O2 content. The ratio of CO2 and 
O2of soybean sprouts with OPP film was 3.5 times higher 
than those with the CPP film. From the result of the overall 
sensory test, the marketability of soybean sprouts stored at 
5°C seemed to be maintained effectively 6 days in those 
packaged with OPP film (15,000 cc/m2･day･atm of O2 trans-
mission rate).

P08 -010

Development of Sustainable and Biodegradable 
Nanocomposites Using Potato Starch and Nanoclay

Yu Mi Cho*, Su Bi Lee, Jun Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

In order to develop an alternative of petroleum-based non- 
degradable plastics or films, the sustainable and biodegra-
dable nanocomposites were fabricated using potato starch 
and nanoclay. Potato starch resin was prepared by adding 5 
g of potato starch into 150 mL distilled water and heated at 
80˚C for 20 min. In order to avoid film brittleness, glycerol 
was used as a plasticizer and added to the potato starch resin 
by 0, 10, 20, 30% (w/w potato starch). Glyoxal was used as 
a crosslinker to improve mechanical properties such as ten-
sile strength and Young’s modulus and added to the resin by 
0, 5, 10, 15, 20, 30% (w/w). Various concentration of nanoclay 
(Nanomer 1.44P) was added to the resin and treated by 
ultrasonication to prepare the nanocomposites. Tensile pro-
perties of the nanocomposites were measured using universal 
testing machine (UTM, MTM Corp.). With increasing the 
glyoxal and nanoclay concentration, tensile strength and 
Young’s modulus of nanocomposites was increased up to 
400% while the elongation was decreased.

P08 -012

Evaluation of Korean Sweet Persimmon Quality during 
Preservation in the Refrigerator Using Defrost Point of 
Time Detector (DTD) System

Jun Tae Kim*, Gwang Hwan Ahn1

Department of Food Science & Technology, Keimyung 
University, Korea, 1Sweet persimmon Research Institute, 
Gyeonsangnam-do Agricultural Research & Extension 
Services, Korea

Korean sweet persimmon (KSP) has been exported to many 
East Asian countries such as Malaysia, Taiwan, and Japan to 
boost the sale of surplus products and improve farmhouse 
income. However, the export of KSP to America and Europe 
has been limited due to some damages of KSP caused during 
the long term storage in a cold refrigerator. Flesh softening, 
skin browning, and rotting are the chief problems during cold 
storage of KSP. In a cold storage, maintaining of constant 
temperature is vital to reduce the deterioration of quality of 
KSP. Defrost point of Time Detector (DTD) system can mini-
mize the dispensable deicing in the cold storage by sensing 
the difference of air pressure before and after ice accumu-
lation on the fan. In this study, the quality changes of KSP 
were investigated over the storage period in the cold storage 
house with and without DTD system. 
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P08 -013

Development of Anti-insect Sachet Using PVA (Polyvinyl 
alcohol) Polymer Strip against Plodia interpunctella

Heon-Joo Jo*, Sea C. Min1, Ki Moon Park, Jaejoon Han2

Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea, 1Department of Food 
Science and Technology, Seoul Women's University, Korea, 
2Department of Food Bioscience and Technology, Korea 
University, Korea

Plodia interpunctella is a major storage pest that penetrates 
into food packaging and causes serious economic losses. The 
goal of this study was to develop effective anti-insect polymer 
strips against P. interpunctella by using essential oil of Cinna-
momum zeylanicum bark (CO) and polyvinyl alcohol (PVA). 
Fumigant mortality and the repellent activity of CO were 
measured through newly designed traps. The mortality rate 
with CO after fumigation for 120 h was 63%. In the repellent 
assay, CO-treated strips effectively repelled P. interpunctella
in both "with foods" and "without foods"groups. A PVA-CO 
strip sachet (PCO sachet) was developed to control the vola-
tility of CO, and the PCO sachet demonstrated robust repel-
lent activity. The loading contents of CO at the center and 
edges ofstrips were 39.41% and 39.59%, respectively, and 
through the results of FT-IR, it inferred that CO was phy-
sically diffused in the PVA matrix. In a release test using a 
gas chromatography, the PCO sachet showed remarkable 
controlled release of CO. These results exhibit that the 
anti-insect effects of CO can be maintained throughout the 
distribution and storage periods of foods using PCO sachets.

P08 -015

A study on the Adequacy of Shelf Life of UHT Milk 
Marketed in Korea

Ji Young Kim*, Hye Jung Yeom, Yeon Kyoung Sung, 
Young Joo Lee, Hye Ok Lee, Jong Hoon Kim, Byeong 
Sam Kim
Korea Food Research Institute, Korea

Milk has a high nutritional value. However, because it provides 
appropriate conditions for growth of microorganisms, it is 
easily decomposed in an environment with improper tempe-
rature control, and thus requires cold chains for distribution. 
For determining the optimal shelf life of high-temperature 
pasteurized milk marketed in Korea, high-temperature pasteu-
rized milk was stored at 5°C, 10°C, and 15°C, and changes 
in pH, acidity, bacteria, and sensory characteristics were 
assessed. The results of analysis regarding changes in micro-
bial composition, considering the first day of sample milk 
production date as 0 storage day, revealed that the safety 
level of the milk stored at 5°C was maintained up to 35 
storage days. Based on the bacterial count of milk in compo-
nent specification provided by the official livestock-processing 
standards, 4.3 log CFU/mL, milkstored at 10°C showed a 
higher count than the standard value after 15 storage days, 
and that stored at 15°C showed a higher count than the 
standard value after 3 storage days. Levels of pH and acidity 
were maintained at 6.5-6.9 and 0.13-0.15%, respectively, at 
all storage temperatures until the end of the storage period.

P08 -014

Antioxidative Properties and Anti-obesity Effects in 
3T3-L1 Preadipocyte Differentiation of Coriander

Mi-Ja Kim*, BoRa Yi1, Su-Mi Oh1, Dong Sool Yu2, Sun 
Haye Ha2, Soon Ah Kang2

The Institute of Life Science, Sungkyunkwan University, Korea, 
1Department of Food Science and Biotechnology, Sungkyunkwan
University, Korea, 2Department of Conversing Technology, 
Graduate School of Venture, Hoseo University, Korea

Coriander is widely cultivated in Russia, Central Europe, 
North Africa and Asia. It is valued for its medicinal uses. In 
this study, the antioxidant activities of Coriander were evalu-
ated using in vitro system including DPPH, ABTS, and ORAC 
methods. Also, anti-obesity effects of Coriander extract were 
tested in vitro using 3T3-L1 adipocyte cells. Total phenolic 
contents of Coriander extract were 3.6 μmole quercetin equi-
valent/g raw sample and EC50 of Coriander extract for scaven-
ging DPPH and ABTS radicals were 5.7 and 8.0 μmole ascorbic 
acid equivalent/g raw sample, respectively. Triacylglycerol 
content in 3T3-L1 preadipocyte cells treated with 25, 50, and 
100 μg/mL Coriander extract decreased significantly by 37.0, 
55.7, and 69.8%, respectively. Also, Coriander extract induced 
the down-regulation of adipogenesis-related genes such as 
PPARγ, GDP1 and FAS. The Coriander extract showed phenolic 
compounds with radical scavenging ability and had in vitro
anti-obesity effects on 3T3-L1 adipocyte cells. These results 
suggest that the extract of Coriander may be useful as a 
potential antioxidant source and obesity controlling herbs.

P08 -016

Selection of Quality Indicators to Predict the 
Shelf-life Freshness of Egg during Distribution 

Hye Ok Lee*, Young Joo Lee, Ji Young Kim, Hye Jung 
Yeom, Yeon Kyoung Sung, Ki Hyun Kwon, Byeong Sam Kim
Korea Food Research Institute, Korea

In this study, we determined the optimal quality indicator to 
predict the freshness of eggs marketed in Korea. Freshly laid 
eggs were immediately stored at 0°C, 10°C, 20°C, and 30°C,
and weight loss, yolk index, albumin index, haugh unit, and 
sensory characteristic changes were assessed. Correlation 
between the quality characteristics and sensory acceptability 
was then analyzed. The correlation of sensory acceptability 
with weight loss depending on the storage temperature ranged 
from 0.80 to -0.94, and that with haugh unit ranged from 0.75 
to 0.92, indicating that the correlation was significant under 
all the temperature conditions (p<0.01). The correlation of 
sensory acceptability with the yolk index was 0.90, 0.92, and 
0.92 at 10°C, 20°C, and 30°C, respectively. A high correlation 
of sensory acceptability with the albumen index was observed 
(0.76 and 0.90 at 0°C and 10°C, respectively; p<0.01). There-
fore, weight loss, yolk index, albumin index, and changes in 
haugh unit, which were closely correlated with sensory 
acceptability at all storage temperatures, were considered 
appropriate quality indicators for predict of egg freshness and 
selection of distribution eggs.
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Selection of Quality Indicators for Monitoring of 
Freshness of Kimchi during Distribution

Young-Joo Lee*, Hye-Ok Lee, Ji-Young Kim, 
Hye-Jung Yeom, Yeon-Kyoung Sung, Hwan-Soo Cha, 
Byeong-Sam Kim
Korea Food Research Institute, Korea

Kimchi undergoes continuous fermentation by microorganisms 
during its storage and distribution, resulting in flavor deteri-
oration. Therefore, this study was conducted to elucidate the 
optimal quality indicators of kimchi for monitoring of the 
freshness of on the during distribution. Prepared kimchi was 
packaged in 1-kg units and stored at 0°C, 10°C, 20°C, and 
30°C. Changes in pH, acidity, lactic acid, and sensory cha-
racteristics were assessed, followed by correlation analyses 
between each quality property and sensory freshness. The 
correlation of sensory freshness scores with pH levels and 
acidity at the abovementioned storage temperatures ranged 
from 0.82 to 0.83 and from -0.85 to 0.9, respectively, indi-
cating high correlation coefficients at all the temperatures 
(p<0.01). However, the correlation between lactic acid bacterial 
counts with sensory freshness score was weak (ranging from 
-0.50 to -0.69; p<0.05). Therefore, pH and acidity changes, 
which showed a high correlation with the sensory freshness 
scores at all the storage temperatures, were considered suit-
able as quality indicators for determining kimchi freshness 
during distribution.

P08 -019

Shelf-life Extension of Salted Kimchi Cabbage under 
High Concentration of Brine

Hye-Yeon Song*, Jungeun Cho, Hye-Young Seo, Young 
Bae Chung
World Institute of Kimchi, Korea

This study was conducted to evaluate the influence of brine 
concentration on the shelf-life extension of salted kimchi 
cabbage. Kimchi cabbages were salted with various concen-
trations of brine (10, 15, and 20%) and pasteurizated at 65°C
for 30 min, then stored at 0°C for 60 days. The salinity, 
titratable acidity, pH, firmness, moisture contents, and micro-
bial analysis were analyzed during storage. The salinity was 
increased as brine concentration of salted kimchi cabbage 
increased. After 30 days of storage, pH of the kimchi cabbage 
salted with 20% brine was higher than other treatments. In 
contrast, titratable acidity of the kimchi cabbage salted with 
20% brine was the lowest, showing 0.15%. The moisture 
contents were not significantly different among treatments. 
After 18 days of storage, the firmness of the kimchi cabbage 
salted with 10% brine was lower than other treatments. 
When kimchi cabbage was treated with the highest concent-
ration of brine, the count of lactic acid bacteria increased, but 
that of total bacteria decreased. Therefore, these results sug-
gest that kimchi cabbage salted with 20% brine was effective 
in maintaining the quality of kimchi cabbage.

P08 -018

Extension of Shelf-life of Kimchi Cabbage by 
Packaging Films during Storage

Min-Ha Cha*, Jungeun Cho, Hye-Young Seo, Mi-Ai Lee, 
Young Bae Chung, Ji-Hee Yang
World Institute of Kimchi, Korea

The effects of the film packaging on the extension of the 
shelf-life and the improvement of the kimchi cabbage quality 
were studied. Kimchi cabbages were packed in PE-container 
with 2 different kinds of film (HDPE, 20 μm and LDPE, 100 
μm thickness) then stored at 0°C for 4 months. On the 16 
week of the weight loss reached 32.70% in the control, while 
the LDPE group showed the smallest loss of 5.18%. Firmness 
was much lower in the control than in the film-packed 
groups and rapidly decreased at the early of storage. The pH 
and moisture contents were slightly decreased not signifi-
cantly during storage, while titratable acidity and sugar 
contents were showed reverse tendency during storage period. 
During storage of kimchi cabbage, film packaging prevented 
or retarded the deterioration of the kimchi cabbage in the 
aspects of appearance, texture, and discoloration. Kimchi 
cabbage packaged within LDPE film was the most desirable 
for extending the quality that distinguished in many different 
fields including weight loss. These results suggest that LDPE 
film packaging treatment in combination PE container could 
be effective in prolonging the shelf life.

P08 -020

The Prediction of Shelf-life on Pasteurized Mayonnaise
Dressing

Wu-Seon Kim*, Yong-Soo Kim, Tae-Eun Chang1, 
Myung-Sub Chung2

Korea Health Industry Development Institute, Korea, 1Safety 
R&D Center, SGS Korea Co., Korea, 2Chung-Ang University, 
Korea

This study was carried out to determine the optimum shelf 
life of pasteurized mayonnaise dressing (thousand Island 
dressing) by an accelerated storage test. For accurate estima-
tion, the difference in shelf-life by actual storage temperature 
which was obtained by checking duration time in actual 
storage step (manufacture, logistics, distribution, consumption) 
was investigated. The experiment was carried out on three 
batches of pasteurized mayonnaise dressing (thousand Island 
dressing) in PVC bags. They were stored in constant tempe-
rature chambers at 15°C, 25°C, and 37°C with 10°C as a 
control group for 50 days. Then, pH, acid value, total viable 
counts, coliforms and sensory test (duo-trio test) was 
conducted at every 5 days. To predict the shelf life of all data, 
Arrhenius Equation was used. For prediction of shelf-life, 
therefore, the equation (y=-12385x+37.926 (R2=0.9284)) 
obtained from the result of the acid value has been used. 
When reference storage temperature (10°C was added, the 
shelf-life was 703 days. When actual storage temperature 
(-3.8 to 17.6°C, was added, however, the shelf -life was 1,053 
days.
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P08 -021

In Vitro and In Vivo Immunostimulatory Effects of Hot 
Water Extracts from the Leaves of Artemisia princeps 
Pampanini cv. Sajabal

Ji-Yun Jung1,2*, Suel-Gie Lee1,2, Tae-Hee Kim, Seung-Jun 
Lee1,2, Hong-Kun Rim1, Ji-Sun Shin1,3,4, Jin-Sun Heo5, 
Jong-Bok Kim5, Myung-Suk Lee6, Kyung-Tae Lee1,2

Department of R&D, Chunho Food Co., Ltd., Korea, 
1Department of Pharmaceutical Biochemistry, College of 
Pharmacy, Kyung Hee University, Korea, 2Department of Life 
and Nanopharmaceutical Science, Kyung Hee University, 
Korea, 3Reactive Oxygen Species Medical Research Center, 
School of Medicine, Kyung Hee University, Korea, 4Depart-
ment of Physiology, School of Medicine, Kyung Hee University, 
Korea, 5Pharm-Steril Institute, IK Science Co., Ltd., Korea, 
6Department of Microbiology, College of Science, Pukyong 
National University, Korea

Ethnopharmacological relevance: Artemisia princeps Pampanini 
(Asteraceae) is used as a traditional medicine to immune 
function-related diseases, such as dysmenorrhea, inflamma-
tion, cancer, and ulcers. The purpose of this study is to 
evaluate the immunostimulatory effects of the hot water 
extract from the leaves of Artemisia princeps Pampanini 
(WAPP) in recombinant interferon-γ (rIFN-γ)-primed RAW 
264.7 macrophages and in cyclophosphamide (20 mg/kg, 
i.p.)-induced immunesuppressed Sprague-Dawley rats. Our 
results suggest that upregulations of the expressions of iNOS 
and TNF-α via the activations of NF-κB and MAPK are 
responsible for the immunostimulatory effects of WAPP.

P08 -023

Cold Plasma Treatment Effect on the Physical 
Properties of Edible Methyl Cellulose Films

Ju Hee Song*, Eun Ah Yang, Yoon Ah Oh, Sea C. Min
Department of Food Science and Technology, Seoul Women’s 
University, Korea

The effects of cold plasma treatment (CPT) on the surface 
morphology and color, moisture barrier, and tensile proper-
ties of edible methyl cellulose (MC) films have been studied. 
The CPT variables include the type of plasma forming-gases 
(nitrogen, nitrogen-oxygen mixture), treatment power (800, 
850, and 900 W), and treatment time (10, 20, and 30 min). 
Scanning electron micrographs did not exhibit apparent 
modifications on the surface of MC films by the CPTs. 
Yellowness of the MC film increased by the CPT, irrespective 
of treatment conditions, while lightness decreased by the 
CPTs using the nitrogen-oxygen mixture. All the CPTs signi-
ficantly reduced moisture barrier properties as increasing 
water vapor permeability of the film from 3.29±0.19 to 
4.15±0.46 g･mm/kPa･h･m2. The CPTs did not affect tensile 
strength and elastic modulus of the film, but increased 
elongation at break significantly. This study indicates that 
CPT has the potential to be used as a tool to modify physical 
properties of edible biopolymer films for applications.

P08 -022

Scutellaria baicalensis Extracts as Natural Inhibitors 
of Food Browning

Miji Park*, Min-Sun Chang, Moon-Cheol Jeong1, 
Gun-Hee Kim
Plant Resources Research Institute, Duksung Women's 
University, Korea, 1Korea Food Research Institute, Korea

This study was designed to develop natural browning inhi-
bitors. Scutellaria baicalensis was extracted 80% ethanol. 
This extract was successively fractionated using chloroform 
(CHCl3), ethyl acetate (EtOAc), and distilled water (H2O). 
These fractions were measured for total phenolic and flavo-
noid contents, free radical (DPPH and ABTS) scavenging 
activity, ferrous ion chelation, and the inhibition of PPO 
(polyphenol oxidase) activity. The highest total phenolic and 
flavonoid contents were measured in the EtOAc fr. and CHCl3 

fr., respectively. CHCl3 fr. exhibited the highest free radical 
(both DPPH and ABTS) and was similar to ascorbic acid 
already in use. Unusually, the highest ferrous ion chelating 
capacity was found in the H2O fr., but the other fractions 
showed more than triple the ascorbic acid. All of these results 
suggest that CHCl3 fraction from Scutellaria baicalensis can be 
used as natural anti-browning agents.

P08 -024

Improving Physical Properties of Apple Peel Based 
Film in Combination with Carboxymethylcellulose 
Nanocomposites

So-Hyang Shin*, Sang-Jo Kwon1, Soo-Hyun Lee1, Ki 
Moon Park, Jaejoon Han1

Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea, 1Department of Food Bioscience and Tech-
nology, Korea University, Korea

Biodegradable packaging films were developed from apple 
peel powder (APP) in combination with carboxymethylcellu-
lose (CMC) nanocomposite. First, by estimating the barrier 
and mechanical properties of four different biopolymer films 
(CMC, methylcellulose, gelatin and polylactide), CMC was 
chosen for the best film-forming polymer. Three different 
nanoclays, such as Cloisite Na+, 30B and 20A, were dis-
persed in CMC film solution to improve physical properties 
of final CMC nanocomposite films. The structures of exfoliated 
CMC nanocomposite films were characterized by X-ray dif-
fraction (XRD) and Fourier transform infrared spectroscopy 
(FT-IR) to decide the most efficient nanoclay and then 
Cloisite Na+ demonstrated the most improvement in barrier 
and mechanical properties of the film. Finally, APP was 
blended thoroughly with CMC and Cloisite Na+ solution 
using a high pressure homogenizer (HPH) to develop bio-
polymer nanocomposite films, which significantly improved 
the optical, barrier and mechanical properties. The developed 
apple peel and CMC-based nanocomposite films can be a 
novel biodegradable packaging material.
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A Study on the Types and Growth Pattern of 
Microorganism in Cherry Tomato and Head Lettuce 
by Storage Period and Temperature

Seung Yuan Lee*, Haoyang Yu, Dongsoo Choi1, 
Sun Jin Hur
Department of Bio-resources and Food Science, Konkuk 
University, Korea, 1National Academy of Agricultural Science, 
Rural Development Administration, Korea

The purpose of this study was to investigate contamination 
of microorganisms like Escherichia coli (E. coli) and Staphy-
lococcus aureus (S. aureus) in cherry tomato and head lettuce 
in the course of storage at different temperatures and periods. 
This study determined the growth pattern of microorganisms 
in cherry tomato and head lettuce during the storage for 14 
days at 5°C 10°C and 15°C In regard of the types of micro-
organism, aerobic count plate (ACP), mold and yeast were 
detected when cherry tomato and head lettuce stored at 
10°Cand 15°Cduring storage period, whereas coliform count 
(CC) did not detected at 14 (5°C days of storage. ACP and mold 
of cherry tomato was significantly increased over the storage 
period, whereas CC and yeast of cherry tomato found 
decreased during storage at 5°C. In head lettuce, APC and CC 
were significantly increased with storage, whereas mold stored 
at 5°C as well as yeast stored at 10°Cand 15°Cere decreased 
with storage in head lettuce samples. From these studies, we 
confirmed that the types of microorganisms existed in cherry 
tomato and head lettuce during storage were ACP, CC, mold 
and yeast, as E-coli and S. aureusdid not detected.

P08 -027

Insect-repelling Food Packaging Films Produced by a 
Pilot-plant Scale-film Production System 

Ah Young Song*, Jaejoon Han1, Ja Hyun Na2, Sea C. Min
Department of Food Science and Technology, Seoul Women's 
University, Korea, 1Department of Food Science and Technology, 
Korea University, Korea, 2Division of Environmental Science 
and Ecological Engineering, Korea University, Korea

Insect-resistant films containing microencapsulated cinnamon 
oil (CO) were developed using a pilot-plant scale film-pro-
duction system to protect food products from the Indian meal 
moth (Plodia interpunctella). An ink, containing 16 or 34% 
(w/w) microencapsulated CO emulsion and 30% (w/w ink 
and thinner) thinner, was coated on a polypropylene (PP) film 
(30 mm). Poly(vinyl alcohol)(PVA) was used as the encap-
sulant of the emulsion. The coated PP film was laminated 
with a low-density polyethylene film (40 mm), forming test 
films. The result from a repellency test indicated that the film 
containing the microcapsule emulsion of PVA and CO (2%) 
was significantly effective in repelling moth larvae (p<0.05). 
The release rate of cinnamaldehyde (CA), an active repellent 
of CA, in the film was 2.3 times lower when CO (2%) was 
microencapsulated (1.5010-15 m2/s) than when CO (2%) was 
included without microencapsulation (6.5310-16 m2/s). Laminate 
films effective in repelling Indian meal moth larvae were 
developed using the pilot-plant scale film-production system. 
The results from this study imply that the insect-repelling 
films could be potentially produced using commercial-scale 
systems.

P08 -026

Effect of Nanofiller on Biodegradable Poly Lactic Acid 
Film

Jeong Ae Kim*, Hyun Soo Lee1, Chang Myeong Jeong1, 
Hyun Jin Park
School of Life Sciences and Biotechnology, Korea University, 
Korea, 1Research Development Department, Lotte Aluminum, 
Korea

The aim of this study is to improve gas barrier and mecha-
nical properties of neat poly lactic acid (PLA) film. PLA is 
biodegradable thermoplastic aliphatic polyester made from 
natural resources such as corn starch and sugarcane. For the 
best application in food packaging industry, PLA film has the 
better barrier property than neat its film. So we focus on the 
PLA film using nanofiller. Films of nanofiller on PLA film 
(BNP film) were produced by solvent casting method. We 
evaluated water vapor and oxygen transmission rates, and 
then mechanical properties including tensile strength, elon-
gation at break, elastic modulus were examined. Also, thermal 
property was measured. BNP films were biodegradable, safe, 
showing great potential in applications in biodegradable food 
packaging industry.

P08 -028

Quality Changes of Baechu Kimchi during Simulated 
Export to United State

Sang-il Lee*, Seon-hwa Cheon, SeungRan Yoo, Eung-soo 
Han, Hye-Young Seo
World Institute of Kimchi, Korea

This study was conducted to obtain basic data on the quality 
changes of kimchi during distribution channel for exportation 
to Unites States. Simulation test on different types of baechu
kimchi (Exporting kimchi; EK, Starter-added exporting kimchi; 
SK, and Home-made kimchi; HK) was performed in temp- 
controlled incubator the followingconditions: 5-13°C for 3 
days (package and loading stage), 2-6°C for 19 days (shipping 
stage), 8-16°C 1 day (local warehouse arrival) and 3-5°C for 
1 day (local marketing stage) (total 24 days). The salinity, pH, 
titratable acidity, and microbial analysis were analyzed 
during storage. The salinity was range from 1.63 to 2.38%, 
and maintained during storage. The pH in EK, SK, and HK 
was decreased to 4.28, 4.22, and 4.18 after 24 days of storage, 
respectively. The titratable acidity was especially increased at 
17 days (in shipping stage) as increasing external tempera-
ture. The lactic acid bacterial count was similarly increased 
with increasing storage period. The simulation result, kimchi 
had already been optimally fermentation state during expor-
tation. Therefore, techniques to extension of self-life of the 
kimchi during exportation are needed.
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Prevention of Agaricus bisporus Postharvest Browning 
with Natural Browning Inhibitors

Hye Jin Park*, Min-Sun Chang, Chang-Sung Jhune1, 
Gun-Hee Kim
Department of Food & Nutrition, Duksung Women’s 
University, Korea, 1Mushroom Research Division, National 
Institute of Horticultural & Herbal Science, RDA, Korea

Postharvest browning of Agaricus bisporus is a severe pro-
blem that reduces the shelf life of harvested mushrooms. This 
study was carried out to develop the natural browning 
inhibitors of Agaricus bisporus. The Capsicum spp. (GP: green 
pepper, RP: red pepper and YP: yellow paprika) were used 
as natural browning inhibitor. Ascorbic acid was used as a 
positive control. Agaricus bisporus was dipped in purees 
(homogenized with distilled water) at 3 min and was stored 
at room temperature. Inhibitory effects of puree of the 
capsicum spp. on browning of Agaricus bisporus were 
investigated appearance, L value and ΔE. After 48 h, the L 
value of Agaricus bisporus that were treated puree of seed of 
GP was at the highest level (88.82). The ΔE of Agaricus 
bisporus that were treated puree of seed of YP was at the 
lowest level (6.13). Appearance of Agaricus bisporus dipped 
in seed of GP were better than dipped in other natural 
inhibitors. Those results suggest that the seed extracts of 
capsicum spp. should be a natural browning inhibitor on 
Agaricus bisporus.

P08 -031

Effects of Storage Temperatures and Periods on the 
Physicochemical Properties of Kimchi

Eun-Ji Lee*, Chan-Eun Park, Yoon-Sook Kim, 
Bum-Keun Kim
Korea Food Research Institute, Korea

In this study, the effects of storage temperatures andon phy-
sicochemical properties of kimchi were investigated. There 
were no significant differences in total aerobic bacterial 
counts during storage at 0ºC. However, it increased to about 
8 logCFU/g during storage at other temperatures (10ºC, 20ºC
and 30ºC). There were no significant differences in yeast and 
mold counts during storage. Reducing sugar contents decre-
ased as storage periods increased. There were no significant 
differences in hardness during storage regardless of storage 
temperatures. These results indicate that physicochemical 
properties of kimchi were maintained during storage of 70 
days (0ºC), 30 day (10ºC), 7 days (20ºC), and 7 days (30ºC)
temperatures and periods, indicating the adequate storage 
conditions between temperatures and periods.

P08 -030

Fresh-cut Processing Adaptability of Tomatoes by 
Variety and Maturity 

Ju-Hyun Park*, Jeong-Hee Choi, Seok-In Hong, 
Moon-Cheol Jeong, Dongman Kim
Korea Food Research Institute, Korea

To compare the fresh-cut processing adaptability of tomatoes 
by variety and maturity, 4 kinds of tomato varieties were 
classified into six stages based on their surface color. The "a" 
value of the color was slightly different by varieties at the 
same maturity. In firmness with various quality factors, 
tearing strength of the peel decreased as maturity increased. 
Dafnice showed the highest peel strength while Dotaerang
was the lowest. The toughness of the peel was the highest 
in Dalila showing the increase by maturity. The flesh firm-
ness by varieties was the highest in Dafnice showing the 
difference in the value by maturity. The smoothness of cut 
edge in Mascara and Dotaerang decreased significantly by 
increase of maturity. The gel fluidities of the slice of Dafnice
and Mascara were lower than the other variety at each 
maturity. Sensory quality of Dafnice and Dalila increased in 
proportion to the maturity when those of Dotaerang and 
Mascara increased until the light red-red stage then declined. 
Considering the overall results of this investigation, the 
varieties of Dafnice and Dalila were more appropriate for 
processing purpose than the other varieties.

P08 -032

Change in Quality Characteristics of Egg during 
Storage at Different Temperatures

Chan-Eun Park*, Eun-Ji Lee, Yoon-Sook Kim, Bum-Keun 
Kim
Korea Food Research Institute, Korea

This study investigated the changes in the quality properties 
of egg (firmness of egg shell, viscosity of egg white and egg 
yolk, and total viable counts, etc) during storage at different 
temperatures (0, 10, 20, and 30°C. Viscosities of egg white 
and egg yolk were 2.98 cP and 743 cP, respectively. Although 
there were no changes in viscosity of egg white during storage 
regardless of storage temperatures, viscosity of egg yolk decre-
ased with storage periods, in which as storage temperature 
increased viscosity decreased rapidly. Firmness of egg shell 
was 4.27 kg, however, there were no changes in firmness of 
egg shell regardless of storage temperatures. Also, there were 
no changes in total viable counts (TVC) during storages 
regardless of storage temperatures, and coliform was not 
detected of during storage. Conclusively, storage at 0°C and 
10°C was recommended as optimum temperature to maintain 
physicochemical qualities of egg.
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P08 -033

Effect of Storage Temperature on the Quality 
Characteristics of Salted Chinese Cabbage

Eun Jeong Cho*, Kyung A Lee, Kyung Hyung Ku
Korea Food Research Institute, Korea

This study investigated the quality characteristics of indu-
strial salted Chinese cabbage (made in HACCP certified 
company) according to various storage temperatures. The 
initial pH and acidity of salted Chinese cabbage was defined 
when it was manufactured in a factory and then transported 
in the market by refrigerator car. The pH 5.7 and acidity 0.3 
of salted Chinese cabbage was based on the initial quality 
standards, it was investigated periods to reach these pH and 
acidity according to storage temperature. To reach pH 5.7 and 
acidity 0.3 of sample, it was spent one day at 20oC, three days 
at 10oC, seven days at 5oC and fifth days at 0oC, respectively. 
In the texture, hardness was decreased rapidly on the storage 
first day regardless temperature. To reach 1.5 Kg.f (hardness) 
of samples, it was taken two day at 20oC, four days at 10oC 
and seven days at 5oC and 0oC. And also, there was no 
significant value in the salt concentration, soluble solids of 
samples, but significant changes in the color of samples 
according to increasing of storage temperature.

P08 -035

Food Utensils, Containers and Packaging Knowledge 
among Adolescents: A Questionnaire-based Survey

Ae Son Om*, Heon Ok Lee1, Hye Im Woo, Ji Hee Choi, 
Ye Ji Jeong, Yoon Jin Park
Lab. of Food Safety, Department of Food & Nutrition, College 
of Human Ecology, Hanyang University, Korea, 1National 
Council of the Green Consumers Network in Korea, Korea

This study was conducted to evaluate the perceptions and 
knowledge of adolescents on FCP safety in order to collect 
information for the development of education materials. Total 
385 adolescents were asked to answer a survey, constituted 
with demographics of respondents, perception, and education 
& information acquisition. In this study, more than two-thirds 
of respondents weren’t aware of the knowledge (68.0%) and 
legal standards (77.4%) of FCP. Its safety was concerned by 
a majority of the respondents (87.0%). The results showed 
that 29.4% of respondents have watched a TV program regar-
ding FCP. Total of 85.0% of them answered that they has 
confidence in contents of TV programs. The respondents 
(91.4%) felt the need for education and promotion on FCP. 
Almost half (54.3%) answered that they want information on 
FCP safety. The above results haveimportant implications for 
FCP education program. Mass media had an impact on adol-
escents; therefore, mass media is an important form of venue 
to share and promote the knowledge of FCP among adoles-
cents. As a conclusion, data shows the need for much more 
education on safety of FCP to increase the knowledge and 
safety perception among adolescents.

P08 -034

Children’s Knowledge and Perception of Food 
Utensils, Containers and Packaging

Ae Son Om*, Heon Ok Lee1, Hye Im Woo, Ji Hee Choi, 
Min Chul Lee, A Young Cho, Shi Ying Lee
Lab. of Food Safety, Department of Food & Nutrition, College 
of Human Ecology, Hanyang University, Korea, 1National 
Council of the Green Consumers Network in Korea, Korea

This study was to provide basic data of education materials 
on food utensils, containers, and packaging (FCP) for children.
We investigated children’s perception of FCP via survey 
questionnaire. This contained three sections: demographics 
of respondents, perception, and education and information 
acquisition. The survey was conducted to assess the self- 
reported FCP of children. Total of 378 children in 3rd to 6th 

grades, residing in Seoul, Gyeonggi, Daegu and Gwangju 
participated. The results showed that the respondents (61.1%) 
weren’t aware of FCP and its safety was concerned by a 
majority of the respondents (90.2%). This research also 
showed that 94.9% of children wanted education on FCP. 
Especially, approximately half (53.2%) answered that they 
need information on safety of FCP. Overall, this study showed 
that children included in the study have, in general, poor 
FCP knowledge. Nevertheless, the children were concerned 
about FCP safety. In conclusion, the need for educational 
initiatives aiming to increase knowledge and safety percep-
tion of children is essential.

P08 -036

Mechanical and Water Barrier Properties of Agar and 
Natural Spice Powders Composite Films

Jun Ho Lee*, Jong-Whan Rhim1

Daegu University, Korea, 1Mokpo National University, Korea

Composite films composed of agar and natural spice powders 
(curcumin, wasabi, mustard, and pepper) were prepared and 
their mechanical and water barrier properties such as tensile 
strength (TS), percent elongation (E), modulus (M), water 
vapor permeability (WVP), water contact angle (CA), water 
solubility (WS), and swellingratio (SR) were determined. 
Thickness of the films ranged from 59.01 to 112.81 μm and 
TS was 28.24-53.75 MPa. Agar films (control) showed the 
highest TS and M while composite films containing 20% 
pepper showed the lowest TS and M. Control film had the 
lowest WVP while films containing pepper (10 or 20%) had 
the highest WVP. Moisture content of the films ranged from 
11.79 to 15.53% (w.b.). WS of the control film was the lowest 
(25.77%) while that of 10% pepper film was the highest 
(34.11%). SR was also affected by the natural spice powders 
incorporated; control showed the highest SR while films 
containing 20% wasabi showed the lowest SR.
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P08 -037

Development of a New Esterase-based 
Time-temperature Integrator (TTI) System

ByungHyun Son*, SeongHwan Lim, HyeJin Jo, 
KwangWon Hong
Department of Food Science and Technology, Dongguk 
University, Korea

An enzymatic TTI system based on the reaction between 
porcine esterase and tripropionin, which causes a pH change, 
was developed. In the esterase-based TTI system, decrease in 
pH changes the color of pH indicator from blue to light green. 
The temperature dependence of the response rate of the TTI 
under isothermal conditions (5, 10, 15, 20, and 30°C) was 
determined using the Arrhenius equation. The activation 
energies of TTIs with four different enzyme concentrations 
ranged from 53.6 to 54.6 kJ/mol. In addition, it was able to 
predict the endpoint of TTI by adjusting the concentration 
of esterase through its mathematical model.

P08 -039

Preparation of Polycaprolactone Nano/Microcapsules 
Containing Peppermint Oil by Emulsion Diffusion 
Method

Si-hoon Jang*, Su-il Park
Department of Packaging, Yonsei University, Korea

Nano/micro spheres of peppermint oil encapsulated with poly-
caprolactone (PCL) were prepared by emulsion diffusion 
method. We observed the effects of various process parame-
ters, such as stirring times and rates, drying methods, and the 
concentration ratio of polycaprolactone (PCL) and emulsifier, 
on the formation of nano/micro spheres. The form and size 
of nano/microspheres were analyzed using scanning electron 
microscopy (SEM). Also, the nano/microspheres were charac-
terized by FTIR spectrometry, differential scanning calorime-
try (DSC), and thermogravimetric analysis (TGA) to evaluate 
thermal stability and dispersion of essential oil. The decrease 
of oil concentration (0.5:1, 1:1, 2:1 oil/polymer ratio) in the 
capsules decreased the size of capsules. As a result, it has 
been shown that the size of capsules and release rates of oil 
from the capsules may be controlled by the chemical and 
physical compositions of core, wall and emulsifying materials 
and processing conditions.

P08 -038

Development the Evaluation Scenario on Migration 
Materials from Food Packaging

Hyeong-Eun Kim*, Ji-Na Lee, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

This study was conducted to develop the evaluation scenario 
on migration materials from food packaging in Korea. We 
investigated the evaluation scenario, evaluation guide, and 
evaluation procedures on migration materials from food 
packaging in USA, EU, and Japan. It was compared food 
material using for food packaging. Consumption factor (CF) 
and food type distribution factor (fT) on 2,190 food items 
were investigated. CF on food packaging were high in the 
order of PET (0.43), polyethylene (0.19), glass (0.14), metal 
(0.14), and polypropylene (0.05). The fT on aqueous, acidic, 
alcoholic, and fatty food of PET were 0.58, 0.14, 0.26, and 
0.02, respectively. In addition, simulants using according to 
food type in Korea Food Code were investigated in USA and 
EU. Kitchen articles be sold in big marts were 142 items be 
classed as 23 groups. It was made the evaluation scenario on 
migration materials for kitchen articles. We suggest the evalu-
ation scenario on migration materials from food packaging 
and kitchen articles in Korea. These results will be expected 
to be useful to evaluate on migration materials from food 
packaging and kitchen articles in Korea.

P08 -040

Preparation of Wheat Bran Based Composites and 
Their Properties

Sun-jong Kim*, Su-il Park
Department of Packaging, Yonsei University, Korea

The objectives of this study were to investigate the possibility 
of converting wheat bran into packaging materials such as 
biocomposite boards. Ground wheat bran (WB) was pre-treated
with heat or NaOH, mixed with glycerol as a plasticizer, and 
thermo-formed with hot press into sheets with about 0.8 mm 
of thickness. The results indicated that WB sheet could be 
formed into boards without any pre-treatment (control). The 
sheets treated at 55°C for 30 min showed the weakest tensile 
strength and percent elongation at break and the lowest 
melting temperature in DSC curve due to the shortened chain 
length. WB pre-treated with NaOH was formed into the most 
moisture absorbing sheets because the mercerization of WB 
broke the hemi-cellulose structures and increased salt con-
tents. Control WB sheets absorbed about 8% of moisture at 
5 days while NaOH treated WB sheet absorbed over 16% of 
moisture. We are proposing the value added utilization 
methods of industrially abundant wheat bran. This study 
may provide an approach to develop biocomposite products 
for agricultural and food appreciation.
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P08 -041

A Study on Dehydration Process for Agricultural 
Products with Non-heating Pressurized Dehydration 
Systems

Ki Hyun Kwon*, Hwan Soo Cha, Jong Hoon Kim, 
So Hee Kim
Korea Food Research Institute, Korea

This study was focused on developing a new storage method 
of excessive agricultural products and extraction technology 
of oil soluble ingredients using non-heating pressurized dehy-
dration (NPD) systems. For dextrin seasoning, T1 and T2 

samples were mixed with dextrin in the mixing ratio of 10% 
and 15%, respectively. After slicing, samples were processed 
to use them in experiments as follows: (1) 1 kg of sample was 
submerged in dextrin seasoning for 1 h; (2) it was frozen at 
-40°C for 1 h; (3) it was pressurized at 9.9 Mpa for 24 h; CT(1 
kg of sample was submerged in dextrin 0.3 kg for 24 h) 
samples of potatoes, carrots, and apples showed the maxi-
mum dehydration ratio, and followed by T2 and T1 T2samples 
showed higher rehydration ratio than CT or T1 samples; and 
T1samples showed the highest rehydration ratio for potatoes 
and cabbages while CT for carrots and apples. The rehydr-
ation ratio showed a tendency to increase as the contents of 
dehydration agent increase in the NPD process. From all the 
results, we concluded that the T2 samples were more efficient 
than other two in the non-heating pressurized process.

P08 -043

Quality Analysis of Fresh-cut Baby Leaves from 
Processing to Distribution

Jeong Hee Choi*, Moon Cheol Jeong, Dongman Kim, 
Jeong Mi Bae
Korea Food Research Institute, Korea

This study was performed to assess the microbiological and 
quality change of fresh-cut baby leaves sampled from each 
processing and distribution step. The respiration rate incre-
ased for 6 days at 5°C There was no change in ethylene 
production. Sensory quality changes were mainly induced by 
the mechanical injuries occurred at washing and dehydration 
step. Sensory quality evaluations including decay, texture 
and leaf-breaking revealed the following: produce stored at 
10°C lost its marketability in less than 6 days but, produce 
stored at 1°C and 5°C maintained its marketability for 11 
days. Washing process showed the reduction of total microbe 
count by 1 log CFU/g. After 6 days at 5°C there was no 
difference in microbial count of samples from pre-washing, 
post-washing and post-dehydration. Total microbial counts 
could be reduced at 1°C for 4 days compared with 5°C but, 
the microbial difference by temperature was not significant 
after 6 days of distribution period. Temperature control from 
5°C to 1°C was effective to reduce the microbial growth when 
the produce was injured mechanically.

P08 -042

Quality Change during the Storage of Ginseng and 
Green-pepper Applied with Phase Change Material 
and Thermoelectric Cooling Device

Ki Hyun Kwon*, Jong Hoon Kim, Byeong Sam Kim, Ji 
Yeong Kim
Korea Food Research Institute, Korea

In this study, the aim was to develop a water-cooling type 
cooling system based on Peltier effect where electromotive 
force is generated in the thermoelectric material or in both 
ends of the thermoelement, and to apply this system to the 
agricultural product cold chain. With regard to ginseng, the 
GP-40 treatment filled with 40% PCM in contrast to the 
capacity of the container was the most effective, and in the 
case of its hardness, it had the least amount of change on 
its 15th day of storage with a 11% reduction rate compared 
to the initial storage period. With regard to hardness, because 
aforementioned GP-40 showed a 9% reduction rate on the 8th

day of storage in contrast to the initial figure of 0.77 kgf, it 
was able to maintain its hardness without any significant 
changes (p<0.05). Therefore, the PCM capacity of the EPP 
box developed by the research institute proved to be effective 
in maintaining the quality of ginseng and green pepper 
during the storage period when the quantity of PCM was set 
to 40% of the container.

P08 -044

Study on Microorganism, Physicochemical 
Characteristics and Functional Components of 
Postharvest Mulberry

Ji Young Lee*, Jeon Ho Cho, Ha Yoon Kim, Bo Ram 
Park, Hye Min Han, Seon Mi Yoo
Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

Mulberry recently attached attention as functional fruits 
which are rich in bioactive compounds. The purpose of this 
study is microorganism, physicochemical characteristics and 
functional components of postharvest mulberry to increase 
the quality of the mulbrerry stock. The samples are collected 
from the Jeonlabokdo Buangun. Physicochemical characteri-
zation was examed for pH, titrable acidity change of color 
and we anaylazed total count of anerobic, yeast and mold. 
This results, the Mulberry showed the different componts 
pH, acidity content, Brix degree, change of color according 
to area. In case of the pH, we knowed that the mulberry was 
ranged from 3.20 to 4.50. Acidity is lower than the different 
fruits and Brix degree is higher than different fruits, this 
value is range 10 to 15 °Bx. The thin substanace nature of 
the mulberry caused to leak fruits liquid due to growth of 
microorgamisms. Anthocyanin was average 500 mg/kg and 
polyphenol was 2.5 mg/100 mg to 3.0 mg/100 g. Vitamin C 
was average 20 mg/mL. Mulberry’s nutritional functional 
ingredients and physicochemical characteristics should con-
tinually be developed. It will be able to create high added 
value.
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P08 -045

Quality Characteristics of Blueberry Storaged in LED 
Cooling System

Min Yong Kim*, Jong Deog Kim1

Department of Refrigeration Engineering, Chonnam National 
University, Korea, 1Department of Biotechnology, Chonnam 
National University, Korea

In order to find out optimum storage condition of blueberry, 
color content, sugar content, ascorbic acid content are mea-
sured by varying the wave length of LED and then R, G, B 
value are compared. General elements of blueberry juice is 
composed of moisture 88.07%, crude protein 0.68%, crude 
fats 0.57%, crude ash 0.22%, In terms if sugar content, blue-
berry juice is 9.00 °Bx, The content of antocyanin extracted 
from blueberry juice is 79.10. According to the result of 
measuring sugar content, there are not significant differences 
between R, G, B wave length. Sugar content becomes inc-
reased from 9.16 to 11.9 °Bx. The longer storage period. The 
higher sugar content. There are significant differences bet-
ween R, G, B samples. Ascorbic acid of blueberry is shown 
in the following order : R > G > B.

P08 -047

Effect of Freezing and Thawing Process on Physico-
chemical Characteristics of Beef, Carrot and Pepper

Yeon-Ji Jo*, Ye-Chul Choi, Min-Young Jang, Kyung-Hun 
Jung, Han-Seul Cho, Seon-Mi Yoo1, Sun-Hee Kim2, 
Sang-Gi Min
Department of Bioindustrial Technologies, Konkuk University, 
Korea, 1Korean Food & Culture Division, Rural Development 
Administration, Korea, 2Chunilfood Research Institute, Korea

Innovative freezing technology is currently applied to preserve 
foodstuffs for long period of time. Shelf-life and quality of 
frozen foods are characterized due to undesirable physical, 
chemical and structural changes, especially, the ice crystal 
formed during freezing and thawing which are leading to 
quality losses in texture. The purpose of this study was to 
investigate the effect of freezing and thawing methods on the 
quality characterization of some selected foodstuffs (beef, 
carrot and pepper). Three freezing methods were applied: 
batch type freezing as a conventional freezing (CF) at -24oC, 
individual quick freezing (IQF) at -40oC, and ultra deep 
freezing (UDF) at -100oC. Two thawing methods were tested 
on water thawing in cool water-bath (10oC) and microwave 
thawing at 200 W. After thawing process, we evaluated for 
pH, color, hardness, drip loss, and sensory test, respectively. 
For the pH and color measurement, all samples were not 
significantly different. From the hardness test, the foods were 
slightly different according to freezing conditions, and the 
hardness of foods with treated at IQF and UDF comparatively 
were similar to those of foods with treated not freezing.

P08 -046

Whey Protein Isolate-based Carbon Dioxide Indicator 
for Packaged Foods

Kyoho Lee*, Seok jin Seo, Sanghoon Ko
Department of Food Science and Technology, 
Sejong University, Korea

Partial pressure of carbon dioxide (CO2) can be used as indi-
cation of quality in packaged foods due to microbial spoilage 
or respiration of agricultural products. The aim of this study 
is to develop whey protein isolate (WPI) based CO2 indicator 
and to study its visual change at CO2 conditions. The pH’s
of WPI solutions prepared were adjusted in the range bet-
ween 5.0 and 7.0. WPI solutions which are adjusted to pH 
7.0 were incubated at 100% CO2 filled chamber in order to 
investigate CO2 absorption characters in terms of pH and 
visual transparency of the solutions under the chamber. 
Transparency and pH values of WPI solutions were increased 
and decreased respectively in the CO2 chamber. Transparency 
of 0.1% WPI suspensions changed from 91.8 to 24.6% while 
that of 0.3% WPI suspensions changed from 73.7 to 7.7%. 
The WPI based CO2 indicator showed irreversible CO2 absorp-
tion due to the hysteresis behavior resulting that desorption 
of CO2 did not return the turbid WPI indicator by CO2 ab-
sorption to clear appearance. WPI based CO2 indicator has a 
potential to detect CO2 level in packaged foods for monitoring 
spoilage and over-ripeness of variety of food and agricultural 
products.

P09 -001

The Study of Baking Properties from Domestic Wheat 
Flour and Imported Wheat Flour

Youngsu Youn1,2*, Sanghun Han2, Mankyu Choi2, 
Taekjong Lee2, Yejin Park2, Sangho Lee2, Jeongsu Jeon2

1Research Institute of Food and Biotechnology, SPC, Korea, 
2Research Center, Mildawon Corporation, Korea

In this study, four domestic wheat breads and five imported 
wheat breads were milled and prepared with four domestic 
wheats, kumkang, jokeong, baekjung, oraganic Korean wheat, 
and five imported wheats, Dark Northern Wheat (DNS), Cana-
dian Western Red Spring (CWRS), Hard Red Winter Wheat 
(HRW), Australian Standard Wheat (ASW), Soft White Winter 
Wheat (SWW). The samples were compared with regard to 
quality characteristics, including pH, total titratable acidity, 
specific volume, moisture content, color and textural charac-
teristics. Bread made by DNS had significantly higher specific 
volume than the domestic wheat groups. Domestic wheat 
samples evidenced significantly higher hardness than were 
observed in the imported wheat groups. However, cohesive-
ness evidenced the opposite effect. With regard to the color 
values, as the protein contents increased, L, a, and b values 
decreased. Imported wheat samples had significantly higher 
L value in the domestic wheat groups.
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P09 -002

Influence of Sucralose Addition on the 
Physicochemical Properties of Sunsik, Korean Heated 
Cereal Powder

Jeonghee Surh*, Saehun Mun1, Eunmi Koh2

Department of Food and Nutrition, College of Health Science, 
Kangwon National University, Korea, 1Center for Agricultural 
Biomaterials, Seoul National University, Korea, 2Department 
of Food and Nutrition, College of Natural Sciences, Seoul 
Women’s University, Korea

Five kinds of sunsik were prepared, where sucralose was 
added with the amounts that can provide equivalent sweet-
ness to 2-5 timeshigher glucose than that in a Control sunsik 
(designated as 2-, 3-, 4-, 5-fold sweet). Two-five-fold sweet 
was preferred in terms of sweetness and overall sensory 
preference rather than Control. Total reducing capacity and 
oxidative stability of Two-five-fold sweet, each measured 
using Folin- Ciocalteu’s reagent and iron-induced oxidation 
model system, were not significantly different from those of 
Control. Water- holing capacity of the sunsiksincreased with 
increasing soaking time, and was higher when dissolved in 
cold water (ca.4°C) than in hot water (ca.82°C). However, 
there was no significant change in the water-holding capacity 
with increasing contents of sucralose, which resulted in the 
same rheological property of Two-five-fold sweet as that of 
Control. The results showed that the sweetness of sunsik could 
be improved without negative impacts on its physicochemi-
cal property.

P09 -004

Utilization of Brown Rice Flour as a Gluten-Free 
Ingredient in Extruded Noodles

Jeong-Ju Baek*, Suyong Lee
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Brown rice flour was utilized to produce health-functional 
gluten-free extruded noodles of which physicochemical attri-
butes were compared with those of white rice noodles. Brown 
rice flour contained a high amount of total dietary fiber 
(3.39%), compared to white rice flour (1.11%). Brown rice 
flour showed lower pasting parameters than white rice flour 
mainly due to its high contents of non-starch components. 
Mixolab results demonstrated that brown rice dough had 
more mixing resistance while lower degrees ofstarch gelatini-
zation and retrogradation were observed. When rice flours 
were twin-extruded to produce noodles, a lower expansion 
ratio was observed in brown rice noodles which could be 
correlated to its pasting and Mixolab results. Brown rice 
noodles exhibited higher DPPH radical scavenging activity, 
ferric reducing ability power, and ABTS radical-scavenging 
activity by 21-, 28-, and 21-fold, respectively, than white rice 
noodles. Also, the use of brown rice flour produced noodles 
with low tensile properties and high cooking loss derived 
from a weakened structural matrix.

P09 -003

Effect of Whole-Grain Wheat Flour on the Quality 
Attributes of Frozen Dough Bread

Woosung Bae*, Soojung Heo, Sang-Ho Yoo, Suyong Lee
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Whole-grain wheat flour has been utilized as a good source 
of dietary fibers and antioxidants in the baking industry. 
However, the practical application of whole-grain wheat flour 
in a frozen dough bread system is very limited. Thus, whole- 
grain wheat flour was incorporated into the formulation of 
frozen dough bread of which physicochemical properties 
were characterized. Whole-grain wheat flour had a higher 
amount of dietary fibers than white flour and also exhibited 
considerably higher ABTS and DPPH scavenging activities. 
Reduced dough development and stability times were obser-
ved in whole-grain wheat flour and its dough extensibility 
and resistance to extension were also reduced. The signifi-
cant volume loss was observed for all bread samples after 4 
week frozen storage. It is however interesting to note that a 
more rapid loss of loaf volume during 4 week storage was 
observed for white wheat bread, compared to whole-grain 
wheat bread. In addition, the degree of increased bread 
firmness by the frozen storage was different among the 
samples. Thus, this study provided the fundamental inform-
ation of the frozen dough bread prepared with whole-grain 
wheat flour.

P09 -005

Taste Characteristics of Fermented Mulberry Leaves

Kuk-hwan Han*, Sang-min Park, Ha-yull Chung
Department of Food Science and Biotechnology, Hankyong 
National University, Korea

Leaves of mulberry have been used in oriental medicine with 
their anti-pyretic-, anti-inflammatory activities and regulatory 
effect on blood glucose. However, the unpleasant taste and 
odor of them have limited their use for a healthy food pre-
paration. Therefore, in this study they were fermented by the 
inoculations of some lactic acid bacteria such as Lactobacillus 
plantarum, Lactobacillus sakei or Leuconostoc mesenteroides 
to improve their sensory properties. Sensory analysis showed 
the yoghurt added with the MLpe, a fermented mulberry 
leaves extract prepared with Lactobacillus plantarum, was 
preferred to the one added with an ordinary mulberry leaves 
extract. In addition, the MLpe expressed radical scavenging 
effects and an inhibitor reaction to α-glucosidase. Thus, the 
MLpe prepared in this study could be recommended as a 
food ingredient for health benefits without lowering sensory 
qualities.
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P09 -006

Quality Characteristics of the Fermented Angelica 
Extract

Minyoung Heo*, Do Hyeon Jeong1, Ha-yull Chung
Department of Food Science and Biotechnology, Hankyong 
National University, Korea, 1Raphas Co., Ltd., Korea

Consumption of Angelica (Angelica keiskei) juice has been 
gradually increased due to its antitumor-, antimutagen- and 
antiinflammatory effects. Nevertheless, the characteristic 
bitter taste of Angelica disturbs its wide use as a healthy food 
ingredient. In this study, Angelica was fermented by the 
inoculations of starters such as Leuconostoc mesenteroides, 
Lactobacillus plantarum and Lactobacillus sakeito promote its 
sensory properties. Addition of the fermented Angelica 
extract into plain Yoghurt improved taste preference of it. 
Moreover, the fermented Angelica extract exhibited inhibition 
effects on colorectal cancer cell line (HT-29) or lung cancer 
cell line (A549) while the Angelica extract did not. This effect 
of the fermented Angelica extract was found not to be related 
with germanium in it. Germanium in Angelica used in this 
study was very small in quantity. Therefore, the fermented 
Angelica extract could meet our expectations as a health 
support food ingredient.

P09 -008

A Method for Maintaining Deodeok-Doenjang Quality 
and Globalization of Korean Cuisine

Aye Ree Youn*, Duck Joo Choi, Yun-Jung Lee1, 
Youn-Kyeong Kim1, Mun-Ho Kim, So-Rye Choi, 
Hwan-Soo Cha2

Department of Korean Master Work and Culinary Arts, JEI 
University, Korea, 1Department of Hotel Food Service and 
Culinary Arts, JEI University, Korea, 2Korea Food Research 
Institute, Korea

Deodeok is not only salted down in the traditional doenjang 
(Soybean paste), which increases the soybean pastes preser-
veress, but is also planned to be cooked in many ways. We 
diced 300g of peeled deodeoks into 1 cm thick slices and added 
1 L of purified water into it. Afterwards we added respectively 
a 10, 20 and 30% strong sugar solution and respectively 10, 
20 and 30% strong dextrin in the deodeok slices and let them 
soak in the liquid for 48 h. After storing the slices for three 
weeks, the texture of the salted deodeok-doenjang made by the 
deodeok slices, which were soaked in the 20% strong dextrin, 
decreased only by 7%. The change of moisture is deeply related 
with the growth of microorganisms during the storage process. 
However, the deodeok slices soaked in the dextrin showed a 
lower moister decrease than the other. When the deodeok slices, 
which were soaked in the 20% dextrin, were used for the salted 
deodeok-doenjang the overall color of the salted deodeok- 
doenjang maintained its uniqueyellow color and the microorga-
nisms didn't increase as well. Therefore, the deodeok slices 
could be used for sea food dishes or Korean pancakes, which 
is one of the foods foreigners favor.

P09 -007

Evaluation of Ant-repellent and Antimicrobial 
Activity of Supercritical Fluid Extraction Oils from 
Various Plants

Soon-Ho Jang1*, Ji-Yeon Lim1, Jong-Soon Lim1, Eun-Ji 
Lee1, Cheong-Su Eun1, Sung-Jin Park1, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea

Essential oils from plants belonging to several species have 
been extensively tested to assess their repellent properties as 
a valuable natural resource. This study was performed to 
evaluate the ant repellent and antibacterial activity of plant 
extracts. We were used the three supercritical fluid extraction 
(SFC) oils of Zanthoxylum schinifolium (ZS), Acorisgramineus 
(AG), and Cinnamomum zeylanicum (CZ) on ant repellent 
test. We investigated the effect of repellency tests which, feed 
access and build of habitat for ants. As the result, SFC oil 
of cinnamomum zeylanicum was showed high repellent acti-
vity in experiments on both feed access and build of habitat 
test. Also, each oils mixed, and conducted repellent test were 
showed that better effect than not mixed oils, except CZ. CZ 
oil had a very strong repellent activity and high antibacterial 
activity against of Bacillus cereus and Staphylococcus aureus.

P09 -009

Characteristics of the Dough Using Brown Rice and 
Shiitake Mushroom

Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, 
Yong-Ok Kim, Sun-Kyung Lee, Jeong-Hwa Kang, 
Kyung-Ju Jung, Kyong-Ju Choi, Min-Soo Park
Jeollanamdo Agicultural Research and Extension Services, 
Korea

This study has been performed to develop new rice processed 
product that can be used to promote the consumption of rice, 
the intake side dish or snack of nutritional balance. We 
investigated its physiochemical properties to determine the 
optimum blending ratio to produce ingredient material bycom-
bination of the 50-10% shiitake and 30-70% brown rice flour. 
Wheat flour was prepared instead of brown rice flour in the 
control group. Ash and crude protein of the dough was 
higher in mushroom in many cases. L value, the higher 
brown rice content resulted in greater color values   than a and 
b values   were lower. Higher content of brown rice is high, 
re-absorption after cooking was higher but was reduced 
again. Lower amount of brown rice had increased hardness 
and mechanical properties. In the sensory evaluation, overall 
quality, color, taste, flavor and texture of the dough were the 
most preferred at mixing rate shiitake 30% and brown rice 
50% significantly.
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P09 -010

Study of Cooking Scientific Characteristics of the 
Berries from Old Korean Cookbooks

Ji-won Yang*, Young-eon Kim, Daeseok Han, Chang-ho Lee
Functional Materials Research Group, Division Metabolism 
and Functionality Research, Korea Food Research Institute, 
Korea

This study is organized for contents in the old Korean cook-
books about berry varieties and cooking methods. The result, 
it is showed to social aspect and dietary life culture during 
1,400 s - 1,900 s. And it was provided to basic data research 
of cook method using berries. Recently, the interest about 
containing antioxidants of berries is increasing. Study about 
new product has being active through various manufacturing 
method. These studies will contribute to increase the added 
value and marketability of berries. At this point, this study 
is reviewing on the history of berries in old Korean cook-
books.

P09 -012

Electrospun Poly Vinyl Alcohol Nonwoven Dressing 
Adding Nanofiller

Il Woo Lee*, Xiguang Chen1, Hyun Jin Park
Graduate School Biotechnology, Korea University, Korea, 
1College of Marine Life Science, Ocean University of China, 
China

Poly vinyl alcohol (PVA) is as a synthetic polymer that has 
an inherent hydrophilicity. Halloysite nanotubes (HNT) natu-
rally occur as cylinders with average diameters typically 
smaller than 100 nm and have been used as bioreactors, 
time-release capsules, catalysts of polymer degradation, temp-
lates for depositing other nanoparticles, or polymer filler as 
well as in ceramic applications. In this study, both PVA and 
HNT were used to make an environment-friendly nonwoven 
dressing via electrospinning (ES). In order to obtain the 
optimal condition, we adjusted some parameter: direct current 
(DC) voltage, and working distance. Due to the severe hydro-
philic of PVA, we conducted crosslink by means of a cross- 
linking agent, glutaraldehyde (GTA). Scanning electron micro-
scopy (SEM) was used to distinguish the morphology of the 
before nonwoven fabrics from the one of after. To elucidate 
the effect of crosslink, Fourier transform infrared spectroscopy 
(FTIR) and universal testing machine were utilized. Accord-
ing to the differential scanning calorimetry (DSC), PVA had 
an effect on enhancing the thermal stability of the blended 
solution.

P09 -011

Quality Evaluation of Crushed and Whole Coffee 
Beans by the Analysis of Volatile Compounds and 
Antioxidant Activity

Ji-yeon Kim*, In-kuk Kim1, Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea, 1Green Bean Estech Corporation, Korea

The objective of the present study was to verify the difference 
of flavor and antioxidant activity between whole coffee beans 
(WCB) and crushed coffee beans (CCB) used as a control, 
experimental group respectively. In commercial coffee has 4 
steps sorting, roasting, grinding and extraction. In this study, 
we applied different process sorting, grinding, screening, 
roasting and extraction to save energy. The methodology was 
based on GC-MS analysis of the volatiles, HPLC analysis of 
trigonelline and antioxidant activity. Trigonelline used as a 
criteria of roasting to equalize roasting degree between WCB 
and CCB. Trigonelline content of both beans was not signi-
ficantly different (p<0.05). In volatile analysis, WCB had a 
higher total content of volatiles than CCB. In addition, fur-
fural is the highest content of volatile compounds in both 
coffees and pyrazines were most abundant compounds. Anti-
oxidant activity of WCB and CCB used filter and espresso 
machine, the radical scavenging activities of both beans were 
slightly different.

P09 -013

Quality Characteristics of Garaetteok Added with 
Different Pretreated Taro Flours

Hee-Jung Kim*, Seon-Mi Yoo, Jin-Sook Kim, Sung-Jin Park1

Department of Agrofood Resources, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea, 1Department of Tourism Food Service Cuisine, Hallym 
Polytechnic University, Korea

The objective of this study was to investigate the quality 
characteristics of garaetteok made with differently pretreated 
taro flours. In this study, 4 types of taro flours were used to 
make garaetteok no treated (NT), soaked in water for over-
night (SW), soaked in rice-washed solution for overnight 
(SRW), steamed for 30 min at 95°C (Steam). These were dried 
for 6 h at 60°C and then reduced to powder. Taro flours have 
been investigated by moisture contents, water absorption 
index (WAI), water solubility index (WSI) and rapid visco 
analyzer (RVA). Garaetteok made with non-glutinous rice 
powder,optimal water ratio, salt, and differently pretreated 
Taro flours and analyzed for texture profile analysis (TPA), 
sensory evaluation. TPA showed that SRW had highest 
adhesiveness, springiness. The gumminess and chewiness 
were the highest in group of water SW. The score of texture 
by sensory evaluation was highest in the group of SRW 
except the control group (p<0.05). The result from sensory 
evaluation negatively correlated with the TPA characteristics. 
Overall, this study indicated that garaetteok added taro flour 
soaked in water was provided good quality and high sensory 
score.
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P09 -014

The Study on Foods of Chewing and Swallowing Ease 
for Elderly People Applied by Molecular Gastronomy

Soojeong Kim*, Nami Joo
Department of Food and Nutrition, Sookmyung Women's 
University, Korea

In an aging society, important issues with eating include 
deterioration of the chewing and swallowing functions and 
protein-calorie malnutrition. A person’s chewing and swallo-
wing functions deteriorate due to age-related physiological 
deterioration. Malnutrition is caused by deterioration of 
chewing and swallowing functions and digestion and absorp-
tion functions. It’s difficult for elderly with dysphagia of 
efficient nutrition support. In this study, we researched 
appropriate food properties for people with masticatory and 
swallowing difficulties. This study attempted to establish a 
standard method in developing foods with new texture and 
taste properties for dysphagia people. This study examined 
the characteristics of test foods by sensory evaluation of 
preferences. Various gelatin contained foods were used for 
sensory assessment. Sensory panel consisted of 10 dietitians 
(10 women) in nursing care facilities. The sensory optimal 
composite recipes were determined by Central Composite 
Design.

P09 -016

Comparison of Proximate Composition and Antioxi-
dant Activity Study of Gamju with Pigmented Rice

Young-eon Kim*, Ji-won Yang, Young-ho Kim, 
Nam-hyouck Lee
Functional Materials Research Group, Division Metabolism 
and Functionality Research, Korea Food Research Institute, 
Korea

This study examines the Comparison of Proximate Composi-
tion and antioxidant activity of gamju, sweet rice beverage 
in Korea, prepared with pigmented rice. The moisture, ash, 
crude protein, crude fat and calorie gamju with pigmented 
rice were analyzed after freeze drying. The yield of gamju 
with pigment rice is 20.36, 13.21, 15.80, 13.85, and 13.37%. 
The proximate compositions were 3.6., 4.4, 7.2, 5.4, and 6.3% 
in moisture, 8.7, 7.0, 70.1, 11.5, and 6.4% in crude protein, 
0.1, 0.2, 0.3, 0.1, and 0.2% in crude fat, 376.6, 374.0, 357.6, 
367.2, and 362.4 in calorie, and 1.6, 2.3, 3.7, 2.9, and 3.3% 
in ash for the with white, green, black, brown and red rice, 
respectively. Antioxidant activity was estimated by DPPH free 
radical scavenging activity, total pheonlic compounds content 
and anthocyanin pigment in gamju with pigmented rice. 
Black rice, DPPH free radical scavening activity, total phenolic 
compounds, and anthocyanin pigment tend to increase signi-
ficantly. Sensory evaluation was conducted by 7 score scale. 
Sensory evaluation scores showed that gamju prepared red 
rice was most preferred overall.

P09 -015

Physicochemical Properties and Antioxidant Activity 
Study of Gamju with Commercial Freezed Berries

Young-eon Kim*, Ji-won Yang, Dong-man Kim, Nam-in 
Baek1, Eock-kee Hong2

Functional Materials Research Group, Division Metabolism 
and Functionality Research, Korea Food Research Institute, 
Korea, 1Department of Oriental Medicinal Materials and 
Processing, Kyung Hee University, Korea, 2Department of 
Bioengineering and Technology, Kangwon National 
University, Korea

This study examines the physicochemical properties, anti-
oxidant activities and sensory evaluations of gamju, sweet 
rice beverage in Korea, prepared with commercial freezed 
berries. Five kinds of berries are mulberry fruit, Korean 
raspberry, blueberry, raspberry and strawberry. In order to 
evaluate physicochemical properties, pH, titratable acidity, 
total soluble solids contents, and Hunter L, a, b color scale 
was examined. Blueberry has the highest total soluble solids 
contents and color L (lightness), raspberry has the highest 
titratable acidity, mulberry fruit has the highest color a 
(redness), b (yellowness) and pH. Antioxidant activity was 
estimated by DPPH free radical scavenging activity, total 
pheonlic compounds content and anthocyanin pigment in 
gamjuwith berries. As Korean raspberry, DPPH free radical 
scavening activity, total phenolic compounds, and antho-
cyanin pigment tend to increase significantly. Sensory evalu-
ation was conducted by 7 score scale. Sensory evaluation 
scores showed that gamju prepared with mulberry fruits was 
most preferred overall.

P09 -017

Development of Geotjeori Sauce for Making a Fresh 
Kimch Easily

Seongho Jang*, Jinju Lee, Dongyun Lee
Ourhome Co., Ltd., Korea

The consumers are demanding the foods which would save 
their time and labor such as Home Meal Replacement (HMR). 
According to this trend, consumer’s needs for making a 
kimchi more easily and conveniently are expanding. The 
objective of this study was to develop geotjeori sauce which 
keeps the fresh taste and flavors of geotjeori. A manufacturing 
process of geotjeori sauce as follows: preprocessing of raw 
materials → measuring → 1st mixing (microorganism control) 
→ 2nd mixing (homogenization) → packaging → precooling. 
This product would maintain a fresh flavor by unheated 
treatment and it is possible to keep them refrigerated during 
2 months by using the technique delaying fermentation 
without food preservative. We suggest that geotjeori sauce 
would provide consumers with a quick and easy way to make 
a fresh kimchi. Foreign consumers also would use for the 
sauce like salad dressing, dip sauce and condiments as well 
as geotjeori according to their needs selectively.



336

P09 -018

Needs Assessment on Medicinal Foods of Senior with 
Physical Healthy Lifestyle

MinJu Cho*, HyeJa Chang
Department of Food Science and Nutrition, Dankook 
University, Korea

Since Korean society is expected to reach a aged society in 
2026, social concerns on health of the elderly have become 
much importance. This study aims to by categorizing clusters 
based on lifestyle and demographic variables of senior. And 
needs assessment on medicinal foods and their opinions on 
the commercialization. The survey was administrated to 500 
people and 6 factors drawn through factor analysis on 21 
items of dietary･general lifestyle. Using the general lifestyle 
and demographic variables two-step cluster analysis was 
drawn active senior and non-active senior clusters. For more 
concrete market segmentation, two-step cluster analysis was 
used the dietary lifestyle variables. As a result drawn healthy 
lifestyle and physical health clusters. At the target group 
physical health cluster, black sesame is prefer to develop the 
cooked rice type (37.8%) was the highest. At the opinions of 
commercialization, the most important factor in purchasing 
the medicinal food as health (55.2%), preferable foods type 
was revealed as rice type (16.5%), preferable package types 
was box lunch (29.3%), reasonable product price for two 
serving sizes as 10,000-12,000 won (19.8%).

P09 -020

Optimization of Recipe for Medicinal Cooked Boild 
Duck's Meat and Dioscorea Batatas Using Response 
Surface Methodology

BoSuk Park*, HyeJa Chang, HyeYoon Jeong
Department of Food Science and Nutrition, Dankook 
University, Korea

As Korea becomes to enter the aging society, the interests on 
the medicinal foods for the active elderly is gradually growing. 
This study tried to develope the medicinal cooked boild 
duck's meat and Dioscorea batatas with gugija (Lycium 
chinense Mill) and gamcho (Licorice root) and to find the best 
amount of the gugija and gamcho by applying the scientific 
response surface methodology (RSM). The effects of two 
independent variables, including gugija (X1) and gamcho
(X2) were investigated using central composite design. The 
data from the triple experiments with the trained sensory 
panels, the sensory characteristics of 5 attributes and rheo-
logical characteristic were tested with 13 samples having 
different level of gugija and gamcho were used as a inde-
pendent variable, the sensory characteristics of 5 attributes 
and rheological characteristics as response variables. The 
results of the sensory evaluation produced very significant 
values for color (p<0.011), flavor (p<0.007), texture (p<0.000),
teast (p<0.001), overall quality (p<0.007). As a results, the 
optimum formulations obtained by numerical and graphical 
methods were found to be 78.4 cc of gugija, 58.2 cc of 
gamcho.

P09 -019

Studies on Development of Whey Beverage 
Fermented with Probiotics

Hye-Jung Moon*, Jong-Hyuk Park, Jeon-Hui Oh, Joo-Hee 
Lee, Chang-Ki Huh, Yu-Jin Choi, Hyun-Hee Oh, Hee-Sun 
Yang, Hee-Young Choi, Kyoung-Hee Kim, Seung-Gu Lee, 
Ha-Nuel Choi, Joon-Seong Moon, Hoo-Kil Jung
Imsil Research Institute of Cheese Science, Korea

Whey, a by-product in the manufacture of cheese, is removed 
about 85-90% of the volume of the milk. Whey is a food 
ingredient with nutritional and functional properties. This 
study was performed to develop whey beverage fermented 
with probiotics and to investigate its properties. Whey was 
fermented with probiotics at 37°C for 24 h and was measured 
the pH, acidity and viable cell count. All group showed 
decrease of pH and increase of acidity and viable cell count 
during fermentation. Four strains (Bifidobacterium bifidum, 
Lactobacillus acidophilus, L. casei and L. rhamnosus) showed 
less than pH 4.7 and were increased more than 108 CFU/mL. 
Whey beverage was made of a mix of whey, sugar, citric acid, 
apple juice concentrate (60 °Bx), flavor and probiotics. The 
pH, acidity, and viable cell count were almost unchanged 
during storage at 4°C According to sensory evaluation, whey 
beverage fermented with L. rhamnosus showed the best result 
in overall preference.

P10 -001

Duplex PCR for Detection of Hepatitis A Virus in Food 
Samples

Shin-Young Lee*, Miju Kim, Hae-Yeong Kim
Graduate School of Biotechnology, Kyung Hee University, 
Korea

Hepatitis A virus (HAV) is the leading cause of food-borne 
disease in Korea. According to the report on Korea Centers 
for Disease Control and Prevention, HAV infection occurrence 
has been increased consistently since 2001. To increase the 
possibility of HAV detection, duplex PCR is performed to 
amplify in VP1/VP3 and P2A regions. From the sequence 
analysis of various HAV serotypes in database, the new 
primer sets are developed and evaluated for detecting HAV 
nucleic acid. As the result, we achieved two amplicon of 244 
bp and 198 bp simultaneously using duplex PCR. In addition, 
this duplex PCR was applied to food samples infected with 
HAV. This PCR method could use for the rapid detection of 
food-borne HAV efficiently.
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P10 -002

Detection of Rotavirus Using One Step Reverse 
Transcription-PCR in Food Samples

Miju Kim*, Shin-Young Lee, Hae-Yeong Kim
Graduate School of Biotechnology, Kyung Hee University, Korea

Rotavirus is the common cause of gastroenteritis in Korea. 
Especially, group A human rotavirus leads to diarrhea illne-
sses of infants and young children. Viral RNA of rotavirus 
occurs genetic recombination easily, and varies with season 
and geography. VP7 gene segment sequence is used to detect 
rotavirus. From the sequence analysis of several rotavirus 
serotypes in database, the new primer sets of VP7 region in 
rotavirus are developed and evaluated for detecting rotavirus 
nucleic acid. These primers showed a high specificity and 
sensitivity in one step Reverse Transcription PCR on food 
samples infected by rotavirus. This RT-PCR method could be 
effective in detection of rotavirus in various food samples.

P10 -004

Characterization of Two Bacillus cereus Bacteriophage 
Endolysins, LysPBC1 and LysB4

Minsuk Kong*, Hongjun Na, Sangryeol Ryu
Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology and Center for Food and 
Bioconvergence, Seoul National University, Korea

Endolysins as well as bacteriophages are alternative biocon-
trol agents against the food-borne pathogenic B. cereus. 
Endolysins from two virulent B. cereus phages, PBC1 and B4, 
were characterized. LysPBC1 and LysB4 possess a modular 
structure consisting of an N-terminal enzymatic active domain 
(EAD) and a C-terminal cell wall binding domain (CBD). 
LysPBC1 exhibited lytic activity against a broad range of 
bacteria even though the phage PBC1 had very narrow host 
specificity. The LysPBC1_EAD also showed lytic activity, 
which was lower against the B. cereus group but higher 
against the B. subtilis group than the full-length protein. 
LysB4 and its EAD also showed the similar pattern of activity 
as in LysPBC1. GFP-tagged CBD of LysB4 demonstrated a 
broad binding spectrum including Bacillus and even several 
Gram-negative bacteria, while GFP-tagged CBD of LysPBC1 
showed a narrow binding spectrum. These results suggest 
that endolysins originated from bacteriophages infecting B. 
cereus can have a broader activity spectrum compared with 
host specificity of the phages. The binding spectrum analyses 
of CBD may provide a new platform for the development of 
detection tools for pathogenic bacteria.

P10 -003

Isolation and Identification of Lactic Acid Bacteria 
from Meat and Meat Products

Seon-Kyeong Han*, Hye-Lim Kwak, Eiseul Kim, Mi-Hwa 
Oh1, Hae-Yeong Kim
Kyung Hee University, Korea, 1National Institute of Animal 
Science, Korea

Lactic acid bacteria (LAB) are the predominant bacteria in 
meat and meat products. LAB are implicated as the dominant 
spoilage-causing organisms in meat products. To understand 
LAB-related meat spoilage, we isolated and identified LAB in 
meat factories. A total of 162 isolates from 4 meat factories 
were identified using 16S rRNA sequencing and Maldi-ToF 
analysis. Among the LAB, Lactobacillus species were predo-
minant: Lactobacillus plantarum, L. brevis, L. divergens, L. 
graminis, L. curvatus, and L. sakei. This result may be useful 
to analyze and control for spoilage caused by LAB.

P10 -005

Inactivation of Salmonella Typhimurium on Perilla 
Leaves in Water Using Dielectric Barrier Discharge 
Plasma 

Joo-Sung Kim*, Eun-Jung Lee, Yun-Ji Kim, Moon-Cheol 
Jeong
Korea Food Research Institute, Korea

Cold plasma is an emerging non-thermal inactivation techni-
que for foodborne pathogenic bacteria in foods. Inactivation 
of Salmonella Typhimurium inoculated on perilla leaves at 
106 cfu/leaf was studied using dielectric barrier discharge 
plasma in water. The sample submergence in water with air 
gas flow at 5 L/min for 1 min reduced the CFU level by 1.0 
log and a further reduction was obtained using the plasma 
generation by 0.8 log. The plasma treatment in water pre- 
treated with plasma for 5 min further reduced the contami-
nation level by 0.7 log, resulting in overall reduction of 2.5 
log. In addition, about 1 log reduction occurred in naturally 
contaminating yeasts and molds. As inactivation chemical 
species, the increase of nitrates in water may suggest that 
nitric oxide and hydrogen peroxide are generated in plasma 
treatment. This study demonstrates the potential of plasma 
in inactivation of foodborne pathogens in fresh produce, but 
warrants further improvement of the technique.
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P10 -006

Rapid and Sensitive Detection of Salmonella 
Typhimurium Using Engineered Bioluminescent 
Reporter Phage SPC32H::luxCDABE

Seongmi Kim*, Minsik Kim, Sangryeol Ryu
Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology and Center for Food and 
Bioconvergence, Seoul National University, Korea

As foodborne illnesses continuously threaten the public health, 
rapid and sensitive detection of pathogens in food is beco-
ming an important issue. Against time-consuming conven-
tional detection methods, reporter phages have been investi-
gated as an alternative rapid method. Here, we developed 
bioluminescent reporter phage SPC32H::luxCDABE by repla-
cing nonessential genes of Salmonella temperate phage 
SPC32H with a bacterial luxCDABE operon that provides both 
luciferase (LuxAB) and its substrate, fatty aldehyde, gene-
rated by fatty acid reductase (LuxCDE). Because the substrate 
addition step is unnecessary, detection of Salmonella with 
the SPC32H::luxCDABE is simpler and more efficient than 
luxAB-based reporter phage system. At least 20 CFU/mL of 
pure S. Typhimurium culture was detectable by SPC32H:: 
luxCDABE within 2 h and the signals were increased propor-
tional to the number of cells contaminated in lettuce, sliced 
pork, and milk, demonstrating that this engineered phage 
successfully detects live Salmonella without any interference 
from food components. These results suggest that SPC32H:: 
luxCDABE would be a promising easy-to-use diagnostic tool 
for Salmonella contamination in food.

P10 -008

Phenotypic and Genotypic Characteristics of 
Nonlysogenic and P22-lysogenic Salmonella 
Typhimurium Treated with Citrus Oils

Kanghee Ryu*, Songrae Kim, Debabrata Biswas1, Juhee Ahn
Department of Medical Biomaterials Engineering, Kangwon 
National University, Korea, 1Department of Animal and 
Avian Sciences, University of Maryland, USA

The objective of this study was to evaluate the phenotypic 
and genotypic properties of non-lysogenic Salmonella Typhi-
murium (STP22-) and lysogenic S. Typhimurium (STP22+) in the 
presence of sublethal concentrations of citrus essential oils 
(CEOs). The rates of injured STP22- and STP22+ cells treated 
at SLC2D ranged from 67% to 83%. The hydrophobicity and 
auto-aggregation were decreased to 2.5% and 19.5% for STP22-

and 4.7% and 21.7% for STP22+, respectively, in the presence 
of N-CEO. Noticeable reduction in the swarming motility was 
observed in STP22- at N-CEO (14.5%) and H-CEO (13.3%). The 
numbers of CEO-induced P22 were 5.40 log PFU/ml at N-CEO 
and 5.65 log PFU/ml at H-CEO. The relative expression of hilA, 
hilC, hilD, invA, invC, invE, invF, sirA, and sirB were down- 
regulated in STP22- and STP22+ at N-CEO and H-CEO. The 
numbers of adherent STP22- and STP22+ were effectively 
reduced by more than 1 log in the presence of CEO. These 
results suggest that CEO has potential to be used to control 
bacterial attachment, colonization, and invasion. This study 
provides primary insight into the possibility of using citrus 
essential oil (CEO) for controlling Salmonella infection.

P10 -007

A Study on Assessment of Estimated Dietary 
Exposures of Sucralose for Korean Population

Hee-Jae Suh*, Jin Hee Choi1, In Young Choi, Kyung Mi 
Cho, Si Jin Seong
Sunmoon University, Korea, 1Kongju University, Korea

The purpose of the study was to analyze the amount of 
consumption of sucralose, the most frequently utilized 
artificial sweeter in Korea. The sucralose content of 590 
processed food samples purchased from the nationwide 
market was analyzed by using HPLC-ELSD. The national 
average amount of sucralose consumption was 83.22 μg/kg 
bw/day, which revealed just 0.55 percent of the ADI. The 
consumption amount of sucralose by age group between 1 
and 2 years old was quite high in comparison with other age 
groups. But the figure showed just 8.81 percent, compared 
with the ADI. That of the 95 percentile consumption group 
was 3817.98 μg/kg bw/day, 28.87 percent of the ADI, even 
though this figure represented the 50 times more, in compa-
rison with the national average amount of consumption. In 
addition, the consumption amount of consumers only by age 
group between 1 and 2 years old, as similar as the previously 
shown the national average of that age group, was the highest 
among other age groups, 11.28 percent of the ADI. The result 
showed that the consumption level of sucralose of the Korean 
people in both the national average and the 95 percentile 
consumption was quite low compared with the ADI.

P10 -009

Effect of Bacteriophage on the Biofilm Formation by 
Salmonella Typhimurium

Songrae Kim*, Kanghee Ryu, Debabrata Biswas1, 
Juhee Ahn
Department of Medical Biomaterials Engineering, Kangwon 
National University, Korea, 1Department of Animal and 
Avian Sciences, University of Maryland, USA

This study was designed to evaluate the inhibitory effect of 
bacteriophage against Salmonella Typhimurium planktonic 
and biofilm cells at varying multiplicities of infections 
(MOIs). The numbers of S. Typhimurium biofilm-forming 
cells were effectively reduced to below the detection limit (1 
log CFU/cm2) at the fixed inoculum levels of 3×102 CFU/mL 
(MOI=3) by bacteriophage P22, while those remained more 
than 2 log CFU/cm2 with increasing inoculum levels from 
3×104 to 3×107 CFU/mL infected with 4×108 PFU/mL of P22. 
Noticeable reductions in the number of established S. Typhi-
murium biofilm cells were observed in the presence of P22, 
showing 5.28 log reduction. The highest specific biofilm 
formation (SBF) values for non-lysogenic S. Typhimurium, 
lysogenic S. Typhimurium, L. monocytogenes, and E. coli 
O157:H7 were 2.09, 1.06, 1.86, and 1.08, respectively, in the 
phage-mediated cell-free supernatants containing high amounts 
of extracellular DNA (eDNA). Therefore, these results provide 
useful information for understanding dynamic behavior of 
biofilm formation in natural microbial system and designing 
effective bacteriophage-mediated control of biofilm-forming 
cells.
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P10 -010

Evaluation of Potential Risk of Multiple 
Antibiotic-resistant Salmonella Typhimurium under 
Simulated Gastrointestinal Conditions

Lae-Seung Jung*, Xinlong He1, Juhee Ahn
Department of Medical Biomaterials Engineering, Kangwon 
National University, Korea, 1Institute of Burn Research, The 
Third People’s Hospital, China

The objective of this study was to examine the relationship 
between antibiotic resistance and virulence potential of 
Salmonella Typhimurium exposed to bile salts. Salmonella 
Typhimurium and plasmid-cured S. Typhimurium were used 
to evaluate the antimicrobial susceptibility, adherence ability, 
and gene expression in the presence of 0.3% bile salts. The 
sensitivity of S. Typhimurium CCARM 8009 to tetracycline 
was significantly increased in the presence of phenylalanine- 
arginine β-naphthylamide (PAβN), showing the decrease in 
the minimum inhibitory concentration (MIC) values from 256 
to 8 μg/mL. The relative ethidium bromide (EtBr) fluore-
scence intensity was rapidly decreased from 1 to 0.47 in S. 
Typhimurium CCARM 8009 after 20 min of exposure to bile 
salts. The highest adhesion ability was observed in S. Typhi-
murium CCARM 8009 exposed to both absence and presence 
of bile salts. The tolC and tetA genes were up-regulated in 
S. Typhimurium CCARM 8009 exposed bile salts. The results 
suggest that the antimicrobial resistance were positively 
correlated with efflux pump activity, and virulence potential 
in antibiotic-resistant S. Typhimurium when exposed to bile 
salts.

P10 -012

Factors Affecting Biofilms Formation and Its Reduc-
tion Using Disinfectants on Foods and Food Contact 
Surfaces

Md. Iqbal Kabir Jahid*, Sang-Do Ha
School of Food Science and Technology, Chung-Ang University, 
Korea

As biofilm is a state of bacterial life style and food safety is 
largely dependent to it. We identified different factors affec-
ting biofilms formation by food components and biofilms 
reduction using physical and chemical disinfectants such as 
UV and cold oxygen plasma. The factors affects the efficacy 
is exopolysaccharide produced by bacteria, incubation tem-
perature, quorum sensing of the bacteria, internalization to 
the food etc. The findings would help to identify the current 
problem of food safety for researcher, stakeholders, and 
industries.

P10 -011

In Vitro Assessment of the Conjugal Transfer of Anti-
biotic Resistance Genes in Salmonella Typhimurium 
Exposed to Bile Salts

Jihoon Woo*, Xinlong He1, Juhee Ahn
Department of Medical Biomaterials Engineering, Kangwon 
National University, Korea, 1Institute of Burn Research, The 
Third People’s Hospital, China

The misuse and overuse of antibiotics has been a major cause 
of the emergency of antibiotic resistant bacteria in food 
products. This study was designed to evaluate the transfer 
potential of antibiotic resistance genes in antibiotic-resistant 
Salmonella Typhimurium (S. TyphimuriumR) to probiotic 
strains exposed to bile salts. Compared with antibiotic- 
sensitive S. Typhimurium, the resistance of S. TyphimuriumR

to ampicillin, kanamycin, and tetracycline was increased by 
64-, 64-, and 512-fold, respectively. The antibiotic resistance 
genes (aadA, aphA1-lab, blaTEM, and tetA) and class 1 inte-
grons detected in S. TyphimuriumR were transferred to 
Escherichia coli. The highest transfer frequency from S. 
TyphimuriumR to E. coli was observed at the bile salt 
concentration of 160 μg/mL (3.8×10-3 transferrants/cells), 
while the least transfer frequencies were observed in reci-
pient strains of probiotic strains (<10-7). The expression of 
traJ and traY genes was suppressed in S. TyphimuriumR with 
increasing bile salt concentration. This study provides useful 
information for understanding conjugative transfer of anti-
biotic resistance genes in S. Typhimurium exposed to bile salt 
stress.

P10 -013

Survivability of Norovirus Surrogate on Various 
Food-contact Surfaces

An-Na Kim*, San-Cheong Bae, NooRi Han, Sang-Do Ha
Department of Food Science and Technology, Chung-Ang 
University, Korea

Norovirus is an environmental threat for humans causing 
foodborne and waterborne disease and spread easily from one 
infected person to another. Therefore the precaution against 
NoV is to be important in the preparation of food. The aim 
of this study was to investigate the survivability of Murine 
Norovirus (MNV) as a Norovirus surrogate on six different 
food-contact surfaces which were ceramic, wood, rubber, 
glass, stainless steel and plastic. We inoculated 105 PFU of 
murine norovirus (MNV) on six different coupons and kept 
for 4 weeks (28 days) at room temperature. DR values (time 
required to reduce virus by 90%) on the survival plots of 
MNV determined by modified Weibull model was 178.90 h 
(R2=0.96) on ceramic, 158.42 h (R2=0.98) on wood, 177.87 
h on rubber (R2=0.97), 104.89 h (R2=0.94) on glass, 68.03 h 
(R2=0.91) on stainless steel and 94.86 h (R2=0.97) on plastic. 
These results show that MNV persists in an infective state 
on various food-contact surfaces for long periods of time. 
This study may provide valuable information to control the 
NoV on various food-contact surfaces for preventing food-
borne disease.
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Migration of Endosulfan Isomers from Soil to 
Agricultural Products 

Ok-Kyung Choi*, Ki-Cheol Kim, Sun-Mok Kwon, 
Kyong-Shin Ryu, Su-Jung Yun, Yun-Sik Cho, Heung-Gyu 
Kang, Cheol-Yeong Kim, Jin-Ho Jang, Jung-Beom Kim, 
Jong-Bok Lee
Gyeonggi-do Research Institute of Health & Environment, 
Korea

The use of endosulfan cultivating edible agricultural products 
had been banned in Korea in 2004. However, endosulfan is 
the most detected pesticide among edible agricultural pro-
ducts cultivated in Gyeonggi-do area between 2006 and 2011. 
Thus, it is necessary to estimate the migration of endosulfan 
from soils to agricultural products for the prevention of 
endosulfan contamination in edible agricultural products. 
Five agricultural products (soybean, tomato, green pepper, 
perilla and eggplant) were cultivated from June to September 
in 2012 after spraying endosulfan into soils, and then were 
harvested. In the case of leaf part, endosulfan isomers were 
detected at high concentrations in August. The levels were 
in the descending order of perilla leaf > soybean leaf > green 
pepper leaf > tomato leaf > eggplant leaf, and the concen-
tration ranged from 0.14 mg/kg to 0.78 mg/kg. In the case of 
fruit part, endosulfan isomers were not detected except green 
pepper, 0.06 mg/kg. Our findings suggest that the cultivation 
of edible agricultural products in endosulfan contaminated 
soils is not safe, and the further research of endosulfan 
removal technique in soils will be needed.

P10 -016

Development of Selective Enrichment Broth for 
Simultaneous Growth of Salmonella spp., Escherichia 
coli O157:H7, and Cronobactor sakazakii

Se-Ri Kim*, Song-Yi Choi, Min-Kyoung Seo, Won-Il 
Kim, Se-Hee Jeong, Jung-Ju Lee, A-Ra Jo, Hwang-Yong 
Kim, Jae-Gee Ryu
Microbial Safety Team, Department of Crop-Life Safety, 
NAAS, RDA, Korea

To achieve multi-pathogen detection, a multipathogen selective 
enrichment medium is essential to allow the concurrent 
growth of pathogens. CES broth (Cronobacror sakazakii, 
Escherichia coli O157:H7, Salmonella spp. enrichment broth) 
was formulated to allow the simultaneous growth of Salmo-
nella spp., Escherichia coli O157:H7, and Cronobacter saka-
zakii. In mixed-culture experiments with cells of the three 
species present in equal concentrations or at a 1:10:1,000 
ratio, the overall growth was proportional to the initial 
inoculation levels. Further, CES was able to resuscitate acid- 
and cold-stressed cells, and recovery was comparable to that 
in non-selective tryptic soy broth. CES promoted the growth 
of all three pathogens in a mixture in produce. Moreover, 
each pathogen was readily detected by PCR assay after 
enrichment in CES. In summary, CES was demonstrated to 
be a promising new multiplex selective enrichment broth for 
the detection of the three food-borne pathogens by bioche-
mical or nucleic acid-based methods.

P10 -015

Toxicological Studies of the Marine Polyphenol 
Phlorotannins

Hyejin Yang*, Minseok Yoon, Jiyoung Kim, 
Suengmok Cho
Division of Metabolism and Functionality Research, 
Korea Food Research Institute, Korea

Phlorotannins, one of the most important constituents in 
brown algae, possess various biological activities; however, 
little information is available regarding their toxicity. For the 
safety assessment of phlorotannins, we investigated acute and 
sub-chronic (4 weeks) oral toxicities of a high-purity (90%) 
phlorotannin preparation (HPRT) in mice and rats. In the 
acute toxicity test, administration of HPRT (1,500 and 3,000 
mg/kg) did not produce any toxicological signs or mortality 
for 14 days. Toxicological effects of HPRT (500 and 1000 
mg/kg) were also not observed in the sub-chronic toxicity 
tests. There were no significant changes in animal behavior, 
food or water consumption, body or organ weight, hemato-
logical or biochemical parameters. The total cholesterol levels 
in the HPRT-treated female groups were significantly lower 
than those in the control group. Our toxicity study results 
showed that HPRT did not cause any toxicological effects in 
mice and rats.

P10 -017

An Assessment on Vulnerability of Food Safety Field 
in the Future According to Climate Change 

Song Lee Choi*, In Sook Park, Yong Soo Kim
Korea Health Industry Development Institute, Korea

The assessment indices were standardized for vulnerability 
assessment. Then, expert AHP analysis was conducted on 
seven fields in order to use the results by each field and the 
weighted values were set for the fields. The results of CCGIS 
(NIER, National Institute of Environmental Research). In 
addition, an assessment was conducted on future vulner-
ability as of present, in 2030 and in 2050 simulated using 
the RPC 4.5 and 8.5 (KMA). The results of assessment 
indicated that the sensitivity to climate change was high in 
Incheon. In Jeju-do, Ulsan, the climate exposure was found 
to be high. In terms of adaptive ability for food safety, it was 
found to be high in Seoul, Gwangju. On the other hand, 
Daegu, Jeju-do displayed low levels of adaptive ability for 
food safety. As for comparison of vulnerability as of present 
and in the future of 2030 and 2050, vulnerability was forecast 
to increase slightly although there would not be any changes 
of results in terms of regions.
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Predictive Modeling on the Growth of Stapylococcus 
aureus Inoculated on Potato Salad, Stir-fried Boiled 
Fish Paste, Seasoned Baby Aster, and Stir-fried 
Anchovies Stored at Various Temperatures

Jae-Hyun Yoon*, Sun-Young Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea

The effect of temperature (15, 20, 25, 30, and 35°C) on the 
growth of Staphylococcus aureus inoculated on potato salad 
(PS), stir-fried boiled fish paste (SFP), seasoned baby aster 
(SB), and stir-fried anchovies (SA) was examined in the 
present study. The growth rate (GR) and lag time (LG) were 
determined using the modified Gompertz equation. PS 
showed the highest GR by 0.650 when stored at 30°C. SFP 
and SB achieved the highest GR by 0.323 and 0.466 at 35°C.
PS, SFP, and SB represented the shortest LG by 2.655, 3.413, 
and 1.099 when stored at 35°C, respectively. No growth of 
S. aureus was observed in SA at all tested temperatures. 
These results indicated that PS was a better reservoir for S. 
aureus contamination than the others because it showed the 
highest GR value and comparatively lower LT values at 15, 
20, 25, and 30°C. Most of the degrees of goodness-of-fit (R2) 
values were more than 0.900, indicating that the primary 
parameters were fitted well with raw growth curves. These 
results could provide information on the behavior of S. 
aureus inoculated on foods and help determine the safe 
storage period.

P10 -020

Antibacterial Effect of Various Essential Oils against 
Pathogens and Fresh Produce Spoilage Bacteria

Jeong-Eun Hyun*, Sun-Young Jung, Young-Min Bae, 
Kyu-Seok Jung1, Sunggi Heu1, Sun-Young Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Microbial Safety Division, Department of 
Agro-food Safety, National Academy of Agricultural Science, 
Rural Development Administration, Korea

This study was conducted to investigate the antibacterial 
effect of various essential oils against eighteen strains of 
pathogens and fifteen strains of fresh produce spoilage 
bacteria. Inhibitory effects of essential oils were evaluated by 
agar disc diffusion method and 96-well dilution method. 
Thyme-1 successfully inhibited the growth of all tested 
microorganisms except for P. aeruginosa ATCC 10145. Among 
essential oils, lemongrass-1, cinamon-1, cinamon-2, clove 
bud, and oregano-1 showed strong inhibitory effectiveness 
and their MIC values against four pathogens (E. coli O157:H7 
ATCC 43895, S. Typhimurium ATCC 19586, S. aureus ATCC 
4012, and B. cereus ATCC 10876) were 313-1,250, 313-1,250, 
313-625, 313-1,250, and 313-1,250 μg/mL, respectively. These 
results could provide the useful information for developing 
alternative natural sanitation methods to reduce levels of 
pathogens and spoilage bacteria in fresh produce.

P10 -019

Biofilm Formation of Staphylococcus aureus under 
Various Environmental Conditions

Bo-Ram Kim*, Sun-Young Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea

Staphylococcus aureus is capable of forming biofilm on the 
various food processing plants. In the present study, the 
effects of dextrose, sodium chloride, and ethanol on biofilm 
formation of 113 S. aureus isolated from various origins were 
assessed. Biofilm formation was measured by the modified 
microtiter plate test with crystal violet staining. Biofilm 
formation of 113 S. aureus were increased with the addition 
of 1% dextrose, 5% sodium chloride, or 6-8% ethanol. S. 
aureus was divided into four groups depending on their 
abilities of biofilm formation in the presence of dextrose or 
sodium chloride. Among 113 S. aureus, biofilm formation of 
13, 36, and 4 strains were significantly increased when 
dextrose, sodium chloride, and both dextrose and sodium 
chloride were added, respectively. From these results, biofilm 
forming ability of S. aureus was different depending on 
environmental conditions and further researches about 
mechanisms for biofilm formation of S. aureus according to 
various environmental conditions need to be conducted.

P10 -021

Biofilm Formation and Cell Surface Characteristics of 
Staphylococcus spp. under Various Environmental 
Conditions

Jung-Su Lee*, Bo-Ram Kim, Sun-Young Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea

This study was conducted to investigate the correlation 
between cell surface properties and biofilm formation of 
various ATCC strains of Stapylococcus spp. under various 
environmental conditions (1% dextrose, 5% NaCl, and 6% 
ethanol). Biofilm formation was measured by the modified 
microtiter plate test with crystal violet staining. Cell hydro-
phobicity and slime production was determined using the 
modified bacterial adherence to hydrocarbons (BATH) assay 
and onto Congo red agar. Biofilm formation of Staphylococcus
spp. was different depending on environmental condition. 
Biofilm formation of 4 strains (S. aureus, S. hominis, S. 
capitis, and S. intermedius) and 3 strains (S. aureus, S. xylosis, 
and S. capitis) were increased with the addition of 1% 
dextrose and 5% NaCl, respectively. When biofilm formation 
of Staphylococcus spp. was evaluated for the correlation with 
cell surface properties, there was no significant correlation 
between biofilm formation and cell hydrophobicity or slime 
production. From these results, biofilm formation of some 
strains of Staphylococcus spp. could be affected by environ-
mental condition and their results could differ depending on 
their strains.
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Comparison of Spoilage Bacteria on Conventional and 
Organic Fresh Products in Korea

Soon-Young Jung*, Jeong-Eun Hyun, Young-Min Bae, 
Kyu-Seok Jung1, Sunggi Heu1, Sun-Young Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Microbial Safety Division, Department of 
Agro-food Safety, National Academy of Agricultural Science, 
Rural Development Administration, Korea

This study was conducted to investigate spoilage bacteria on 
conventional and organic fresh products. Three samples 
(perilla leaf, cabbage, and lettuce) of conventional and organic 
fresh products were stored at 4°C for 14 days and examined 
for spoil age bacteria on TSA. Isolated bacteria from con-
ventional and organic fresh products were identified using 
16S rRNA sequencing method. Population of total aerobic 
bacteria on conventional perilla leaf, cabbage, and lettuce 
were 7.59, 7.01, and 5.84 log10 CFU/g, and populations of 
total aerobic bacteria were 6.72, 6.15, and 5.85 log10 CFU/g 
for organic perilla leaf, cabbage, and lettuce, respectively. 
Major spoilage bacteria of conventional and organic fresh 
products were similar however their levels were little diff-
erent. For example, a major spoilage bacteria resulting the 
highest level on conventional perilla leaf was Stenotrophomonas 
maltophilia whereas that was Microbacterium sp. for organic 
product. From these results, microflora or spoilage microorga-
nism could be different depending on their cultivation types 
as conventional or organic products and information might 
be used for developing effective preservation method for 
different types of fresh produce.

P10 -024

Development of An Immuno-selective Filtration 
Method for the Rapid Detection of Listeria monocyto-
genes Using Magnetic Nanoparticle-Antibody 
Composites

Chae-Won Lee1*, Su-Hee Park1, Jeong-Eon Song3, 
Jeong-Sook Kim2, Won-Bo Shim3, Duck-Hwa Chung1,2

1Division of Applied Life Science, Graduate School, Gyeongsang 
National University, Korea, 2Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 3School of 
Physics and Chemistry, Gwangju Institute of Science and 
Technology, Korea

The objective of this study was the development of immuno- 
selective filtration method for the rapid detection of L. mono-
cytogenes and the application to raw materials (lettuce, perilla, 
napa cabbage). The method is the cells bound to the magnetic 
nanoparticle-antibody composites remained on the surface of 
the membrane filter while unbound magnetic nanoparticle- 
antibody composites passed through the uniform pores of the 
membrane during the filtration. Magnetic nanoparticle-antibody 
composites (MNP-MAb) was diluted solution of PBS contai-
ning 1% BSA (MNP-MAb : Solution = 1 : 20). The reaction 
conditions at 37°C and stationary mode for 20 min was the 
most reactive. The detection limit of the immuno-selective 
filtration method was 102 cell/mL without thecross-reaction 
with food borne pathogens. The inoculated samples gave 
positive results. The assay could be completed within 1 h to 
obtain the results. These results indicated that immuno-selec-
tive filtration method could provide an easy, convenient and 
rapid sensing method for a wide range of pathogens.

P10 -023

Modification of Developed Selective Medium for the 
Isolation of Campylobacter spp. in Food

Jin-Hee Yoo*, Sun-Young Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea

When Bolton agar and mCCDA supplemented with various 
antibiotics were tested for Campylobacter spp. and non- 
Campylobacter strains (false-positive strains isolated from 
fresh vegetables using selective agar isolation method) in the 
previous study, Bolton agar supplemented with rifampicin 
(BR agar) showed high selectivity for Campylobacter spp. 
However, some non-Campylobacter strains still grew on BR 
agar. Therefore, this study was conducted to modify the BR 
agar for isolating Campylobacter in food with high selectivity. 
Cefoperazone (CFP) and sulfamethoxazole-trimethoprim (SXT) 
showed the inhibitory effects against 6 and 3 strains among 
7 non-Campylobacter strains, respectively, but, CFP inhibited 
2 strains of Campylobacter among 8 strains. Therefore, BR 
agar by addition of sulfamethoxazole was optimized and BRS 
agar containing 50 mg/L sulfamethoxazole was designed. 
When BRS agar and other selective agar were validated for 
the detection of Campylobacter on chickens and fresh vege-
tables, mCCDA, BR and BRS agar showed all positive results 
from all chicken samples but, BRS agar showed the highest 
selectivity when it was applied for the detection of Campylo-
bacter in fresh vegetables.

P10 -025

Reduction Methods of Microbiological Hazards in 
Makgeolli and Microbrew

Ji Hye Ahn*, Young Wook Jeon, Jun Hwa Lee, Sun Ae 
Kim1, Min Suk Rhee1, Jeong Hwa Jo2, Soon Ho Lee2, In 
Gyun Hwang2, Moon Bo Shim
Hitejinro R&D Center, Korea, 1Division of Food Bioscience & 
Technology, College of Life Sciences & Biotechnology, Korea 
University, Korea, 2Food Microbiology Division, National 
Institute of Food and Drug Safety Evaluation, Korea

The objective of this study was to examine efficient ways to 
reduce microbiological hazards in fermented alcoholic beve-
rage. Therefore we applied various decontamination methods 
to raw and work-in-process materials of makgeolli and micro-
brew previously selected as potentially hazardous alcoholic 
beverages. The methods were including washing rice (washing 
times and fermented ethanol treatment), steaming rice, boiling 
wort, acidity control by the using amount of koji, sterilization 
(pasteurization, HTST and UHT) in the production process. 
As the results, vegetative cells of B. cereus, E. coli, S. aureus, 
L. casei, and S. cerevisiae were reduced or growth of them 
was inhibited by washing rice and acidity control. And they 
were totally killed by steaming rice, boiling wort and sterili-
zation. In case of B. cereus spores, the 3.9 and 5.3 log 
reduction was achieved in rice by steaming (30 min) and 
wort by boiling (60 min) respectively. Also they were not 
detected by UHT sterilization in final products of makgeolli 
inoculated with 3.1 log CFU/mL initially. Consequently the 
results of this study could be helpful for the control of 
microbiological hazards in makgeolli and microbrew.
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Divergent Distribution of the Sensor Kinase CosS in 
Non-Thermotolerant Campylobacter Species and its 
Functional Incompatibility with the Response 
Regulator CosR of Campylobacter jejuni

Sunyoung Hwang*, Byeonghwa Jeon1, Sangryeol Ryu
Department of Food and Animal Biotechnology, Department of 
Agricultural Biotechnology, and Center for Food and Biocon-
vergence, Seoul National University, Korea, 1Department of 
Public Health Sciences, University of Alberta, Canada

Campylobacter jejuni is a major foodborne pathogen causing 
human gastroenteritis. Although CosR is a response regulator 
essential for bacterial viability, its cognate sensor kinase has 
not been identified in C. jejuni. In this study, DNA sequence 
analysis of the cosR flanking regions revealed that a gene 
encoding a putative sensor kinase, named cosS, is prevalent 
in non-thermotolerant Campylobacter spp., but not in thermo-
tolerant campylobacters. Comparison of CosR homolog amino 
acid sequences showed that the conserved phosphorylation 
residue (D51) in all non-thermotolerant campylobacters is 
absent from the CosR homologs of thermotolerant Campylo-
bacter species. Phosphorylation assays indicated that C. fetus 
CosS rapidly autophosphorylates and then phosphorylates C. 
fetus CosR, but not phosphorylates C. jejuni CosR. In addition, 
the results of cosS mutational analysis indicated that CosS is 
not involved in the temperature dependence of the Campy-
lobacter spp. despite its unique divergent distribution. The 
findings in this study strongly suggest that thermotolerant and 
non-thermotolerant Campylobacter spp. have different signal 
sensing mechanisms associated with the CosR regulation.

P10 -028

Analysis of Microbiological Hazard of Napa Cabbage 
to Establish the Good Agricultural Practices (GAP) 
Model

Yeong-Dong Choi1*, Chae-Won Lee1, Su-Hee Park1, 
Jeong-Sook Kim2, Myeong-jin Jeong2, Won-Bo Shim3, 
Duck-Hwa Chung1,2

1Division of Applied Life Science, Graduate School, Gyeong-
sang National University, Korea, 2Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea, 3Gwangju 
Institute of Science and Technology, Korea

The objective of this study was to assess microbiological 
hazard for napa cabbage in Chang-nyeong to establish the 
good agricultural practices (GAP). A total of 36 samples for 
analyzing microbiological hazards (sanitary indications, fungi, 
and major food borne pathogens) were collected from cul-
tivation environments (irrigation water, soil, and air), personal 
hygiene (hands, gloves and clothes), vinyl rug, napa cabbage. 
Total bacteria, coliform and fungi were detected at levels of 
0.0-6.3, 0.0-4.8, 0.0-4.0 log CFU/(g, mL, hand or 100 cm2) 
respectively. In case of Bacillus cereus was detected at levels 
of 0.0-4.4 log CFU/(g, mL, hand or 100 cm2). However, 
Escherichia coli and major food borne pathogens (E. coli
O157, Listeria monocytogenes and Salmonella spp.) were not 
detected from all samples. These results indicate that proper 
management to prevent the contamination of microbial to 
cabbage is necessary to ensure the safety of cabbage.

P10 -027

Study on Toxin Gene and Antibiotic Resistance of 
Staphylococcus aureus Isolated from Cultivation 
Environments for Agricultural Products

Su-Hee Park1*, Chae-Won Lee1, Yeong-Dong Choi1, 
Myeong-Jin Jeong2, Jeong-Sook Kim2, Won-Bo Shim3, 
Duck-Hwa Chung1,2

1Division of Applied Life Science, Graduate School, Gyeong-
sang National University, Korea, 2Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea, 3School 
of Physics and Chemistry, Gwangju Institute of Science and 
Technology, Korea

The aim of this study was to analysis of pathogenic bacteria 
from cultivation environments for agricultural products and 
performance of antibiotic resistance test for isolated S. aureus. 
Also detection of enterotoxin genes using PCR. For this study, 
total of 648 samples were collected from apple, peach, gin-
seng and balloon flower farms’ cultivation environments 
(irrigation water, soil), personal hygiene (hands, gloves and 
clothes) and work utensils (boxes). The resistance was con-
firmed to 24 species (33.3%,14 different patterns types) for 
total 72 isolated. Especially, novobiocin antibiotic resistance 
was the highest and novobiocin-oxacillin-ncomycin pattern 
type was confirmed the most. As result of detection of 
enterotoxin gene type, 4 gene types (SEA, SED, SEG, SEI) 
were analyzed among total 9 types. This study demonstrates 
that the personal hygiene should be properly managed, 
because the agricultural contamination by S. aureus was 
frequently developed by improper management.

P10 -029

Characterization of Hydrolysates of Buckwheat Flour 
and Buckwheat Dough with Papain after Treatment 
with High Pressure

Sooyeon In*, Chaeyoon Lee, Dongeun Sung, Sujin Lee, 
Sangsuk Oh
Department of Food Science and Technology, College of 
Engineering, Ewha Womans University, Korea

Buckwheat (BW) is recently being spotlighted as a health 
food, with protein content higher than other grains. Never-
theless, the intake of BW is somewhat limited due to a very 
strong allergenicity. This study was performed to analyze BW 
protein with treatment of high pressure (HP) and papain 
hydrolysis. BW flour and BW dough were treated with HP 
(100, 300, 600 MPa, for 1 min) prior to papain hydrolysis. 
After HP treatment, digestion was conducted with papain for 
0, 30, 60, 360 min and overnight. The result was analyzed 
using SDS-PAGE and ELISA. BW flour and BW dough protein, 
24 kDa, treated with papain after HP treatment disappeared 
completely within 30 min on SDS-PAGE. After overnight, 
another BW protein band, 16 kDa was hydrolyzed fully on 
SDS-PAGE. Immunogenicity of BW flour and BW dough 
treated with papain after HP treatment decreased by about 
80% in 60 min. Immunogenicity of hydrolysate of BW with 
rabbit anti-BW proteins decreased significantly after treat-
ment with HP and papain.
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Effects of Sterilization and Quality Properties of Vege-
table Extract Pouch Pack Using Infrared Radiation

Subin Choe*, Sungtae Kang
Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea

Sterilization of vegetable extract in pouch pack was attempted 
using infrared (IR) devices. Asp. niger, B. subtilis, E. coli, and
Sacch. cerevisiaewere inoculated on aseptically prepared 
vegetable extract at the concentration of 105 - 106 CFU/mL. 
IR sterilization of pouch packs was carried out by adjusting 
the power (0-600 W) and the time (0-5 min) of the IR radia-
tion. The highest microbial reduction was found at the 
irradiation of IR power 600 W for 5 minutes by showing 
reduction of 99.5%, 49.3%, 96.1%, and 99.8% for Asp. niger, 
B. subtilis, E. coli, and Sacch. cerevisiae, respectively. IR sterili-
zation effect on the quality of vegetable extracts was inves-
tigated by measuring Hunter's color value (L, a, b), pH, total 
phenolic content, and DPPH radical scavenging activity. In all 
IR sterilized samples L value and a value were not signifi-
cantly different from non sterilized sample. However, b value 
increased with the increase of the exposure time and irradia-
tion power. Also pH, total polyphenol content and DPPH 
radical scavenging activity were almost same in all IR steri-
lized samples by showing 123.32-125.57 mg/L and 89.55- 
90.06%, respectively.

P10 -032

Analysis of Hydrolyzed Buckwheat Allergens Treated 
with Pulsed Ultraviolet Light (PUV)

Seon-Yeong Jeon*, Chae-Yoon Lee, Dong-Eun Sung, 
Sang-Suk Oh
Department of Food Science and Technology, College of 
Engineering, Ewha Womans University, Korea

Pulsed ultraviolet light (PUV), a non-thermal food processing 
technology, has been shown to reduce allergenicity in peanut 
and soybean. Buckwheat (Fagopyrum esculentum) is a popular 
pseudocereal in Korea, Japan and other East Asian countries. 
However, severe allergy symptoms have been reported follo-
wing ingestion or inhalation of buckwheat. PUV technology 
was adopted to examine the possibility of reducing the 
reactivity of the major buckwheat proteins with buckwheat 
anti-rabbit serum. The hydrolyzed buckwheat dough using 
papain was analyzed with buckwheat anti-rabbit serum. 
Buckwheat flour, buckwheat dough and buckwheat extract 
was analyzed. Samples were treated with PUV (1000V, 5Hz, 
1.3 ms) for various duration (0, 2, 4, and 6 min), and 
hydrolyzed with papain for 0, 60, 180 and 360 min. SDS- 
PAGE and ELISA were performed after treatment of PUV. All 
major allergen bands disappeared on SDS-PAGE when treated 
with papain. Immunogenicity of hydrolysate of buckwheat 
with rabbit anti-buckwheat protein serum decreased when 
buckwheat was hydrolyzed with papain.

P10 -031

Antimicrobial Activity of Orixa japonica Leaf Extract

Subin Choe*, Sungtae Kang
Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea

Orixa japonica leaves was extracted with methanol, 70% 
ethanol, hot water (65°C). And antimicrobial activity on 16 
strains of microorganisms of Orixa japonica leaf extracts was 
measured by paper disc diffusion method. The growth of S. 
mutans, B. cereus, St. aureus, Ps. aeroginosa among 16 strains 
were inhibited by the methanol extract and 70% ethanol 
extract. And the growth inhibitory activity was greatest for 
B. cereus, especially. Methanol extract showed higher anti-
microbial activity than 70% ethanol extract. Antibacterial 
activity of the methanol extract is equivalent to that of 
approximately 6.25%, 6.25%, 1.56%, and 25% kanamycin 
solution (16 mg/mL) for S. mutans, St. aureus, Ps. aeruginosa,
and B. cereus, respectively. After pH control of methanol 
extract to pH 3, pH 7, pH 11 for 1 h antimicrobial activity 
tested. These samples were stable in broad pH range by 
showing a little decrease compared to the control (pH 6.45). 
Also antimicrobial activity was investigated after heat 
treatment of methanol extract at 80, 100, and 120°C for 1 h. 
These samples were stable at heat treatment of 80°C and 
100°C but heat treatment at 120°C shows a little decrease 
compared to the control.

P10 -033

Occurence of Extended-Spectrum β-Lactamase 
Producing Escherichia coli Obtained from Retail 
Chicken Meat in South Korea

Su-Jin Jo*, Seul-Kee Park, Gun-Jo Woo
Laboratory of Food Safety and Evaluation, Department of 
Food Bioscience and Technology, Korea University, Korea

In the past few years, a rapid dissemination of extended- 
spectrum β-lactamase (ESBL)-producing Escherichia coli has 
been reported in the world. A total of 225 samples were 
collected from retail chicken meat in Gyeonggi Province, 
South Korea from 2013. Of 225 E. coli isolates, 18 ESBL- 
producing E. coli isolates were obtained. Antimicrobial suscep-
tibility was determined by disk diffusion. By a double-disk 
synergy test method, ESBL-producing E. coli isolates were 
confirmed. Detection of ESBL-genes (blaCTX-M, blaSHV and 
blaTEM) was conducted by PCR. Clonality of ESBL-producing 
E. coli isolates was assessed by PFGE. The ESBL-encoding 
genes were identified in 18 (8%) of the isolates. 4 (1.8%) of 
them harbored CTX-M, 2 (0.4%) harbored bla SHV and 12 
(5.3%) harbored bla TEM. Among these, the isolates produ-
cing CTX-M-1 (n=1), CTX-M-14 (n=1) and CTX-M-15 (n=2) 
were identified in four CTX-M type strains. ESBL isolates 
from retail chicken meat in Gyeonggi Province had high 
similarity confirmed by PFGE. These findings of the preva-
lence of ESBL producing E. coli from retail chicken meat 
explain the important of molecular analysis for tracking 
CTX-M producing E. coli strains in foods.
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Antimicrobial Resistance of Food-borne Bacteria from 
Retail Meat in Korea

Yonghoon Kim*, Insun Joo, Eunjeong Heo, Yunjeong 
Kim, Mihyun Oh, Soonhan Kim, Kunsang Park
Food Microbiology Division, Food Safety Evaluation 
Department, National Institute of Food and Drug Safety 
Evaluation, Ministry of Food & Drug Safety, Korea

The distribution and antimicrobial resistance of Salmonella
spp., Escherichia coli, Staphylococcus aureus, and Campylo-
bacter in raw meat products from retail shop in Korea were 
investigated. A total of 157 meat products consisting of 52 
beef, 54 pork and 51 chicken were purchased from stores 
located in five different Korean provinces. E. coli, Salmonella
spp. and S. aureus were detected in 38.9%, 3.2%, and 29.3% 
of the samples. Campylobacter spp. was not detected. Anti-
microbial resistance for 18 antibiotics including tetracycline 
was investigated for E. coli. Antimicorbial resistance of 
tetracycline for isolated E. coli was 39.1%, 54.5%, and 59.3% 
for beef, pork, and chicken, respectively. For S. aureus 13 
antimicrobials were tested and the resistance of penicillin 
were 75.0%, 68.8%, and 27.3% for beef, pork, and chicken, 
respectively. All the 5 isolated Salmonella strain showed 
resistance to nalidixic acid but were susceptible to other 
quinolones. Compared to the last year, it showed similar level 
of antimicrobial resistance. One methicilin resistant S. aureus 
strain was identified from pork. One ESBL producing E. coli 
and two Salmonella strains were found from chickens.

P10 -036

Characterization of a Prototype Diffusion-based 
Time-temperature Indicator for Monitoring Microbial 
Quality of Non-pasteurized Angelica Juice

Jeong Un Kim*, Sujeong Kim, Bomi Kim, Hae-Hun 
Shin1, Jihoon Park2, Seongil Kang3, Jiyong Park
Department of Biotechnology, Yonsei Unversity, Korea, 
1Division of Food Service Industry, Baekseok Culture University, 
Korea, 2Inditech Korea, Korea, 3Innovation Center, 3M Korea, 
Korea

A prototype diffusion-based time-temperature indicator (TTI) 
was characterized and evaluated for monitoring microbio-
logical quality of non-pasteurized angelica (Angelica keiskei) 
juice. A mathematical model was established from the rela-
tionships between TTI diffusion and time-temperature. Total 
aerobes in the non-pasteurized angelica juice (NPAJ) were 
counted during storage to investigate the correlation between 
TTI diffusion and microbial growth. The established model 
showed high reliability. Total aerobes in NPAJ reached a 
critical microbial growth (106 CFU/mL) after 36.6 h and 12.5 
h of storage at 15°C and 25°C, respectively. And the TTI 
diffusion at 15°C and 25°C reached 9.7 mm and 7.2 mm, 
respectively, at the critical microbial growth point. However, 
neither additional bacterial growth nor TTI diffusion was 
observed at 5°C. Under dynamic temperature conditions, the 
bacterial growth in NPAJ reached the critical point when the 
TTI diffused up to 7.6 mm. In conclusion, TTI diffusion to 
around 7.0 mm can be considered as a critical microbial 
growth point indicating the deterioration of NPAJ.

P10 -035

High Isolation Rate of CTX-M-15 Extended-spectrum 
β-Lactamase Producing Salmonella Recovered from 
Chickens in Conventional Korean Markets

Sara Kim*, Seul-Kee Park, Gun-Jo Woo
Laboratory of Food Safety and Evaluation, Department of 
Food Bioscience and Technology, Korea University, Korea

56 Salmonella strains were isolated from retail chicken meat 
collected from 11 different cities in South Korea in 2013. 
Antimicrobial susceptibility test and double synergy test were 
performed. Among 17 (30%) expended-spectrum β-lactamase 
producing strains, 9 CTX-M type Salmonella were detected. 
All 9 (16%) CTX-M type strains had blaCTX-M-15 gene on their 
plasmids. This genotype might be related to over 6-multidrug 
resistance. The genetic environment of blaCTX-M-15 surrounding 
regions was characterized using PCR sequencing. Correlation 
patterns between blaCTX-M-15-bearing strains were analyzed by 
pulsed-field gel electrophoresis (PFGE). They showed high 
similarity although they came from 5 different markets. PFGE 
patterns tended to be associated with distance proportionally 
among the markets. This result was probably caused by 
clonal dissemination. The transmission and spread of 
blaCTX-M-15 gene could threaten public health from market to 
table. Therefore, the monitoring of foodborne pathogens 
including ESBL producing Salmonella is needed to be 
performed nationally.

P10 -037

Effective Industrial Cleaning Procedures against Cross 
Contamination of Animal Species Ingredients in 
Dehydrated Soup Powder Manufacturing Euipments

Jae Han Park*, Jun Hwan Ryang, Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., Korea

Species identification of animal tissues from processed foods 
has been performed against religion (Haral formula foods for 
Islam countries) or food safety issues like BSE (Bovine 
Spongiform Encephalopathy) in food industry. The objective 
of this research was to evaluate the best practices for cleaning 
food residuals from food contact surfaces in the vacuum 
drying manufacturing equipments. In this research, bovine 
was identified to recognize cross contamination of animal 
species using PCR method. First, products in which meat 
ingredients were produced and followed by manufacturing of 
meat free product. Bovine was analyzed from raw materials 
to final products and indentified the meat residuals to com-
pare cleaning steps to the products contacted surfaces. In 
conclusion, cleaning using water was an effective way for 
eliminating the food residuals. But air cleaning method 
(dry-type cleaning) had some defects. Likewise, when a water 
cleaning method is not suitable for applying to cleaning step, 
initial final products have to be disposed as wastes to prevent 
the contamination of animal species ingredients under 
manufacturing process.
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Reductions of Escerichia coli, Staphylococcus aureus, 
and Bacillus cereus on Seasoned Dried File Fish Using 
UV and TiO2 UV as Light Sterilization

Hyun-Ha Song*, Shin Young Park, Cheng-Yi Zhang, 
Eun-Seon Lee, Sokunrotanak Srey, Sang-Do Ha
Department of Food Science and Technology, Chung-Ang 
University, Korea

This study was conducted to examine the UV and TiO2 UV 
in reducing E. coli, S. aureus, and B. cereus on the surface 
of seasoned dried file fish. E. coli ATCC 10536, S. aureus 
ATCC 6538, B. cereus F4810/72 were inoculated with 8-9 log 
CFU on the surface of seasoned dried file fishes. The samples 
were exposed to 396, 660, 1,320, 2,640, and 3,960 mW･s/cm2

of TiO2 UV that TiO2 content was 100% or exposed to UV 
at 180, 300, 600, 1,200, and 1,800 mW･s/cm2. All treated 
samples were rinsed with 90 ml of 0.1% peptone and 
inoculated selective media. In case of UV at 1,800 mW･s/cm2, 
the maximum reduction values of total bacteria, E. coli, S. 
aureus and B. cereus were 1.01, 1.65, 2.42, and 2.63 
logCFU/g, respectively. In case of TiO2 UV at 2,640 mW･s/cm2, 
the maximum reduction value of total bacteria, E. coli, S. 
aureus and B. cereus were 1.38, 2.41, 2.54, and 2.93 log 
CFU/g, respectively. The reduction effect of total bacteria was 
smaller than that of food poisoning bacteria. The results 
indicated that UV and TiO2 UV treatment have an effect to 
reduce E. coli, S. aureus, and B. cereus on seasoned dried file 
fish. 

P10 -040

Effect of Several Stresses on the Viability of 
Cronobacter sakazakii Isolated from Korea

Han-Yeol Yang*, Si-Kyung Kim, So-Yeon Choi, 
Hyun-Gyun Yuk1, Seung-Cheol Lee
Kyungnam University, Korea, 1National University of 
Singapore, Singapore

The effect of heat shock, heat adaptation, acid adaptation, 
and desiccation stresses on the viability of Cronobacter 
sakazakii isolated from Korea in rehydrated infant formula 
(RIF) and simulated gastric fluid (SGF) were evaluated. After 
stress treatment of 4 different C. sakazakii strains, equal 
volumes of each strain were combined to form a cocktail 
culture. One mL of stressed cells was mixed with 80 mL of 
RIF at 55, 58, 61, 64, 67, and 70°C and the surviving popu-
lation of C. sakazakii in RIF was determined. Acid resistance 
of the bacteria in SGF (pH 2.5) at 37°C was examined using 
linear regression analysis. All stresses except desiccation 
stress significantly enhanced resistance of C. sakazakii to 
high temperatures. Also, when exposured to SGF, there was 
significant difference between stressed and unstressed cells, 
in their acid resistance. The results may provide regulatory 
agencies, infant milk producers, and infant caregivers with 
guidelines to design processes to eliminate C. sakazakii in 
infant formula.

P10 -039

Draft Beer Seller’s Perception on Sanitation and 
Prevalence of Foodborne Pathogens in Draft Beer in 
Korea

Hye Sun Shin*, Dara Doeun, Nyoung Hwan Lee, Myung 
Sub Chung
Chung-Ang University, Korea

This study was executed to investigate microbiological con-
tamination conditions of draft beer and awareness of employee 
on the draft beer sanitation management in draft beer res-
taurants in Korea. Total 112 domestic and imported draft beer 
samples were purchased from 10 different cities in Korea. 
The draft beer samples were analyzed for Coliforms, Salmo-
nella spp., Staphylococcus aureus, Escherichia coli O157:H7, 
Yersinia enterocolitica. Questionnaire survey was conducted 
by 639 beer sellers to investigate perception of draft beer 
sanitation management. Only Staphylococcus aureus was 
detected from 2 beer samples out of 9 samples which were 
purchased from Cheonan City; and 2 beer samples out of 19 
samples from Iksan City. Other foodborne pathogens were not 
detected from any other samples. The detection of Staphy-
lococcus aureus in draft beer means poor personal hygiene. 
According to the data of questionnaire survey, 72.6% of beer 
sellers answered that draft beer can be contaminated by any 
bacteria. Approximately forty-eight percent of beer sellers 
were aware of hygienic practise, while 51.6% did not. There-
fore, it is necessary to educate beer sellers on the sanitation 
management.

P10 -041

Characterization of Staphylococcus aureus Isolated in 
Bakery Product

Da yeon Lee*, Hae jin Wang, Joo young Lee, Dong bin 
Shin, Yong sun Cho
Food Analysis Center, Korea Food Research Institute, Korea

Staphylococcus aureus is a major human pathogen that pro-
duces a wide range of toxins leading to various disease 
symptoms. S. aureus were isolated from 42 of 1,464 (2.87%) 
bakery product collected in Korea from 2009 to 2012. Isolates 
were performed by PCR and RPLA to detect enterotoxin genes 
such as sea to sed. In total, 37 (88.1%) of the tested strains 
contained one or more enterotoxin genes. Antibiotic resist-
ance profiling demonstrated that 9 of the 42 S. aureus isolate 
showed multiple drug resistance. We tested oxacillin-resistant 
strains for the presence of mecA gene and found that isolates 
from 4 (9.5%) strains were positive. The genetic similarity 
was compared to identify the sources of contamination 
automated Repetitive-Sequence-Based PCR (DiversiLab). At 
95% similarity 4 distinct clusters were detected. Among the 
42 isolates identified coagulase serotypes by PCR, the major 
serotype was V (48.0%). These results confirmed that the 
profiling toxins and their genes, antimicrobial resistance, and 
genetic diversity will be useful for the assessment of potential 
risks of S. aureus food poisoning.
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Characterization of Listeria monocytogenes Isolated 
from Raw Fish and Swab in Korea

Hae jin Wang*, Joo young Lee, Da yeon Lee, Dong bin 
Shin, Yong sun Cho
Food Analysis Center, Korea Food Research Institute, Korea

Listeria monocytogenes is an important foodborne pathogen 
that cause the listeriosis. This bacteria has ability to grow at 
refrigerated temperatures, over a wide pH. A total of 33 L. 
monocytogenes were isolated from raw fish and foodhandler 
environment. Serotype identification of the strains revealed 
that belonged to the 1/2b (73%), 4b (15%), 1/2a (12%). Eleven 
isolated from swab belonged to 1/2b serogroup. Antimicrobial 
resistance was most frequently observed for benzylpenicillin 
(100%), clindamycin (100%), oxacillin (100%), ampicillin 
(97%), tetracycline (18%). 27 (82%) out of 33 isolates showed 
resistance to four antibiotics, 6 (18%) were resistant to five 
antibiotics. A total typing by automated Repetitive-Sequence- 
Based PCR (DiversiLab) revealed that the 33 total strains 
isolates could be grouped into distinct 9 clusters and signi-
ficant correlation serotyping. This study provides important 
information about the microbiological safety of raw fish and 
food handler environment demonstrates that the control of L. 
monocytogenesin such foods.

P10 -044

Prevalence and Classification of Escherichia coli 
Isolated from Ready-to-cook Bibimbap in Korea

Joo young Lee*, Da yeon Lee, Hae jin Wang, Dong won 
Seo, Dong bin Sin, Yong sun Cho
Food Analysis Center, Korea Food Research Institute, Korea

Escherichia coli is now recognized as an important cause of 
diarrhea, hemorrhagic colitis and hemolytic-uremic syndrome 
worldwide. E. coli were isolated from 84 of 1142 (7.3%) 
bibimbap investigated in Korea from 2005 to 2011. Antibiotic 
resistance profiling demonstrated that 7 of the 84 E. coli
isolates (8.3%) showed multiple drug resistance. Fifteen 
virulence genes specific for pathogenic E.coli such as Shiga 
toxin-producing E. coli (STEC), enteropathogenic E. coli 
(EPEC), enterotoxigenic E. coli (ETEC), enteroinvasive E. coli
(EIEC) and enteroaggregative E. coli (EAEC) were examined 
by multiplex PCR for mixed bacterial cultures derived from 
bibimbap samples. EPEC virulence gene (ent) was detected in 
5 strains (6.0%). ETEC, EAEC and EIEC were not detected. 
STEC serotypes were found O103 (1.2%), O91 (1.2%), and 
O128 (6.0%), but another serogroups such as O26, O157, 
O145, O111 and O121 were not found. Automated Repeti-
tive-Sequence-Based PCR (Diversilab) analysis showed dif-
ferent patterns in bibimbap.

P10 -043

Investigation of Microbiological Contamination of 
Fishery Products

Yong sun Cho*, Hae jin Wang, Da yeon Lee, Joo young 
Lee, Dong bin Shin
Food Analysis Center, Korea Food Research Institute, Korea

In this study, a total of 270 fishery product samples were 
conducted to investigate the levels of microbial contami-
nants. The samples were collected from hypermarkets, with 
that kind of raw fish, frozen raw fish for sushi, dried filefish, 
dried laver (gim). Contamination levels of Escherichia coli, 
Coliform, Staphylococcus aureus, Yeast&mold, total aerobic 
bacteria, in fishery products were monitored using Tempo. 
Also qualitative analysis was performed to detect Salmonella
spp, Vibrio parahaemolyticus, Listeria monocytogenes. The 
average value of aerobic bacteria in fishery products was 
3×102-1.4×105 CFU/g, for Yeast&mold 0-7.4×103 CFU/g, for 
Coliform 0-7.4×101 CFU/g, for E.coli 0-1.0×101 CFU/g, for 
Staphylococcus aureus 0-1.0×101 CFU/g. L. monocytogenes was 
detected only one sample (raw fish). Sal. spp. and Vib. parahae-
molyticus were not detected in any sample. The results of this 
study on the status of the current understanding of fishery 
products microbial contamination and hygiene safety was 
carried out to establish the necessary information.

P10 -045

Evaluation of Enrichment Broth and Selective Agar 
Medium for Isolation of Enterohaemorrhagic 
Escherichia coli (EHEC)

Yong sun Cho*, Joo young Lee, Da yeon Lee, Hae jin 
Wang, Dong won Seo, Dong bin Shin
Food Analysis Center, Korea Food Research Institute, Korea

Human infections with Enterohaemorrhagic Escherichia coli
strains (EHEC) as agents of Haemorrhagic Colitis (HC) and 
Haemolytic Uraemic Syndrome (HUS) are frequently asso-
ciated with the consumption of EHEC contaminated food-
stuffs of different origins. Performance comparison tests were 
carried out on EHEC serogroups E.coli and other gram nega-
tive strains enrichment broth recommended by food safety 
agencies or approved by internation standardization. The 
performance of EC-MUG, BRILA-broth and mTSB are com-
pared. EC-MUG, 48 h at 42°C is an effective medium for 
isolation EHEC. The sensitiving and specificing of the 5 
selective media was determined ENDO agar, chromocult agar, 
TBX agar, CHROMagar-STEC, CHROMagar-ECC. ENDO agar 
(80%) was found most efficient for the selection of strains 
belonging to major EHEC serogroups but Serotype O121 
(20%) low efficiency. We conclude that CHROMagar-STEC 
and ENDO agar were combined with the detection of E.coli. 
whatever the difficulties to isolate STEC from foods, the idea 
of combining detection of toxin and genes encoding O-groups 
is a good approach along our way to optimize methods for 
detection of pathogenic EHEC.
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Estimation of Absorbed Dose and Reduction Rates of 
B. cereus Spores in Model Samples According to 
Irradiation Dose

Jin-Won Lee*, Byeong-Keun Kim, Beom-Sun Lee, 
Cheong-Tae Kim
Food Safety Research Institute, NONGSHIM Co., Ltd., Korea

This study was intended to identify the relationship between 
microbe sterilization and absorbed dose. There were around 
6.95 Log of B. cereus spores in model samples. Irradiation 
was performed by focusing on middle of the box at 1, 3,and 
5 kGy dose. When 1 kGy was irradiated, B. cereus spores were 
survived at around 6.18-6.52 Log and there was no significant 
difference according to the irradiated location. However, in 
case of 3 kGy, B. cereus spores significally were decreased 
(4.01-5.27 Log). On the other hand, the dose prediction 
values depending on locations of the box according to irra-
diation dose (1, 3, and 5 kGy) were shown as various values 
(0.9-6.1 kGy) depending on location.

P10 -048

Optimization of Gamma Irradiation Condition for 
Quality Improvement of Saengshik

Beom-Seok Song*, In-Jun Han, Young-Min Yoon, 
Soo-Jeong Choi, Jae-Kyung Kim, Jong-Heum Park, 
Jae-Hun Kim, Ju-Woon Lee, Seong-Gil Hong1

Korea Atomic Energy Resaerch Institute, Korea,
1Erom R&D Center, Korea

Saengshik was gamma-irradiated at doses of 2, 4, and 6 kGy 
under various temperatures (ambient, in ice, or in dry ice), 
after packaging with air or vacuum packaging, respectively. 
population of total aerobic bacteria was 3.0 log CFU/g in the 
non-irradiated saengshik, and it was not detected within a 
detection limit of 1.0 log CFU/g when the samples were 
irradiated at more than 2 kGy under ambient temperature or 
in ice regardless of the packaging method. However, sterili-
zation of saengshik was confirmed by a bacterial growth test 
at a dose of 4 kGy in all treatments. TBA values of air- 
packaged samples were higher in order of ambient > in ice 
> in dry ice, and besides they were significantly higher than 
those of vacuum-packaged samples. The overall acceptance 
of the irradiated sample at 4 kGy in dry ice after vacuum 
packaging was the highest (5.7 points) among all of the 
samples, which was similar to that of the control sample (6.0 
points) on a 7-point scale. In conclusion, the optimal condi-
tion to sterilize saengshik without deterioration of the sensory 
quality was tentatively determined as 4 kGy gamma irradi-
ation in dry ice after vacuum packaging.

P10 -047

Effects of Gamma-irradiation on Microbiological and 
Sensory Qualities of Frozen Vegetables

Beom-Seok Song*, In-Jun Han, Young-Min Yoon, 
Soo-Jeong Choi, Jae-Hun Kim, Jae-Kyung Kim, 
Jong-Heum Park, Ju-Woon Lee
Korea Atomic Energy Research Institute, Korea

This study was conducted to develop ready-to-cook frozen 
bibimbap (Korean mixed rice with red pepper paste and 
vegetables) for immunocompromised patients. Frozen vege-
tables, which are the major ingredients of bibimbap, were 
gamma-irradiated, and a microbiological evaluation and 
sensory test of the gamma-irradiated sample at doses of 0, 1, 
2, 4, 6, 8, and 10 kGy were then performed. The total aerobic 
bacteria in all of the non-irradiated vegetables was about 2 
log CFU/g, however, in the samples irradiated at over 2 kGy 
they were not observed within the detection limit of 1 log 
CFU/g except for in the white radish, which showed the 
highest initial contamination (2.8 log CFU/g) among all of the 
samples. Through the bacterial growth test for verification of 
the sterility, the sterilization doses were determined as 1 kGy 
for spinach and carrot; 2 kGy for white radish; 4 kGy for 
bellflower root, green bean sprout, and bracken; and 6 kGy 
for shiitake mushroom. The overall acceptance of bibimbap
mixed with the irradiated frozen vegetables at 6 kGy was 5.0 
points above normal (4.0) on a 7-point scale.

P10 -049

Development and Validation of an Analytical Method 
for the Determination of Aflatoxins in Kimchi Using 
Ultra-HPLC-FLD

Hye min Jung*, Su-ji Kim, Jung hee Song, Sang-il Lee, 
Youngbae Chung, Jungeun Cho, Hye-Young Seo
World Institute of Kimchi, Korea

Analysis of aflatoxins in kimchi is required because kimchi 
use red pepper powder that is sensitive to aflatoxins contami-
nation. Therefore, a method for the quantification of aflatoxins 
B1, B2, G1, and G2 in kimchi was developed and validated. 
The method used ultrasonic extractions, immunoaffinity 
columns for sample clean up, derivatization with trifluoro-
acetic acid, and determination by u-HPLC with fluorescence 
detection. The limit of detection (LOD) and limit of quanti-
fication (LOQ) for samples of the kimchi spiked with aflato-
xins were ranged from 0.05 to 0.69 ng/mL and 0.14 to 2.09 
ng/mL, respectively. The method showed good inter-day 
accuracy (86.7-112.6% Recoveries) and precision (5.2-11.9% 
RSD) when applied to the contamination level of aflatoxins 
ranging from 0.4 to 4.0 ppb in kimchi samples. The method 
was successfully applied to kimchi for the determination of 
aflatoxin contaminants.
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Microbiological Properties in Different Parts of 
Kimchi Cabbage

Eun-Ji Choi*, Su-ji Kim, Jungeun Cho, Hye-Young Seo
World Institute of Kimchi, Korea

This study was conducted to evaluate the microbial distribu-
tion concerned in sanitation management of kimchi cabbage 
in manufacturing process of baechu kimchi. Kimchi cabbages 
cultivated in Youngwol, Muan, and Sunchang were collected, 
then divided to three parts, outside, middle and inside for 
microbial analyses. The microbiological analyses were per-
formed for total aerobic bacteria, coliforms, Escherichia coli, 
yeast and mold. Levels of total aerobic bacteria on kimchi 
cabbage were between 5.9 and 8.0 log CFU/g, and the highest 
contamination levels were observed on outside leaves. Levels 
of coliforms showed range from ND to 7.2 log CFU/g, and the 
levels in inside were ND or 3 log CFU/g. E. coli was not 
detected in all the parts of kimchi cabbage. Levels of yeast 
and mold in outside were higher than inside over 3 log 
CFU/g. There was no significant difference (p>0.05) in 
microbial contamination levels depending on cultivated 
regions. As a result, removing outer leaves of kimchi cabbage 
is considered to ensure hygiene and safety of baechu kimchi.

P10 -052

Migration of Primary Aromatic Amines from 
Polyamide Utensils in Korea

Jae-Myoung Oh*, Jae-Chon Choi, Hwa-jeong Lee, Ho-Soo 
Lim, Se-Jong Park, Meehye Kim
Food Additives and Packages Division, Ministry of Food and 
Drug Safety, Korea

Polyamide-based kitchen utensils have been popularly used 
due to their low cost, high temperature resistance and non- 
scratch properties. A polyamide is a polymer containing 
monomers of amides joined by peptide bonds. The amide link 
is produced from the condensation reaction of an amino 
group and a carboxylic acid. The migration of primary 
aromatic amines from polyamide utensils into foodstuffs can 
occur. Some primary aromatic amines, including 2,4-toluen-
ediamine and 4,4’-methylenedianiline are classified as ‘possibly
carcinogenic to humans’ by the IARC. In this study, the 
analytical methods to determine 2,4-toluenediamine, 4,4’-methy-
lenedianiline and aniline in food stimulant were developed 
using LC/MS/MS. Polyamide-based kitchen utensils was filled 
with 4% acetic acid, and exposed for 30 min at 60°C. Vali-
dation of the analytical method has been performed by 
measuring linearity, sensitivity, repeatability and recovery. 
These migration results of primary aromatic amines will 
provide a scientific basis for the safety management of food 
packaging and containers.

P10 -051

Monitored Pollution Level in Smoked Duck Slices 
Distributed in Korea

Eun Ae Kim*, Soo Jeong Hyun, Young Gyue Lee, Beom 
Gil Lee
NS Shopping Food Safety Research Institute, Korea

This study was monitored pollution level of coliform group 
and E. coli, for 10 smoked duck slice products distributed in 
Korea from April to May 2013. As a result, all the products 
were negative of E. coli, while the level of coliform group 
detection was found to be ND-2.8 log CFU/g, which shows 
that hygienic conditions werequite different depending on 
the manufacturing processes of the manufacturers. We think 
that it is necessary to prepare standardized sterilization 
process for the manufacturing process of smoked duck slices.

P10 -053

Comparison of Antimicrobial Activity of Petal Tea 
Extracts

Jung Hyuck Park*, Il Beom Park, Jae-Hyung Mah
Department of Food and Biotechnology, Korea University, 
Korea

In this study, we determined the antimicrobial activity of 
distilled water extracts of different petal teas against patho-
genic bacteria, comparing with that of green tea. With Bacillus 
cereus (KCTC 1012), B. subtilis (KCTC 1021), Listeria mono-
cytogenes (KCTC 3710), Staphylococcus aureus (KCTC 1916), 
Clolstridium perfringens (KCTC 3269), Escherichia coli (KCTC 
1039), Salmonella Typhimurium (KCTC 1925), Pseudomonas 
aeruginosa (KCTC 1750) and Enterobacter aerogenes (KCTC 
2190), the antimicrobial effect of different tea extracts was 
determined using a Bioscreen C apparatus. Among the tea 
samples, 4 petal teas (flower A, B, C and D; all belong to 
different types) were selected because the antimicrobial acti-
vity of their extracts was measured to be stronger than that 
of the other petal teas and even superior to that of green tea. 
Moreover, the extract of petal tea A was found to have a 
lower MIC (< 1%) than those of the others (< 10%) for all 
tested bacteria. Therefore, we selected flower A as a candi-
date source of natural food preservatives. In conclusion, this 
study suggests that some components in petals may be of 
interest in finding biologically active natural compounds.
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The Ability of a Traditional Medicinal Plant to Inhibit 
the Growth of Foodborne Pathogenic Bacteria and the 
Viability and Heat Resistance of Bacillus cereus Spores

Xuezhi Bai*, Il Beom Park, Jae-Hyung Mah
Department of Food and Biotechnology, Korea University, 
Korea

In this study, we determine the antimicrobial activity of a 
traditional medicinal plant (referred to SC) against foodborne 
pathogenic bacteria and investigated the influence of the 
plant on the viability and heat resistance of Bacillus cereus
spores. The SC plant extracted with any of three different 
boiling solvents (50% ethanol, 100% ethanol and distilled 
water) was found to have significantly stronger antimicrobial 
activity than other medicinal plants. Particularly, the ethanol 
extracts of the plant had the strongest activity against all the 
bacteria tested, in a concentration-dependent manner. Through 
an ion chromatography it turned out that the antimicrobial 
activity of the plant is mainly caused by organic acids such 
as citric acid and malic acid in the plant. Meanwhile, the 
water extract of the plant significantly reduced the viability 
and heat resistance of Bacillus cereus spore at over 5%, 
although its effect was not as strong as that of organic acid 
mixture comprising almost the same composition as in the 
extract. Taken together, this study suggests that the SC plant 
extract has potential as a natural food preservative and for 
reduction of pathogenic contamination.

P10 -056

Characterization of Escherichia coli O157:H7 Bacterio-
phage HY01 from a Swine Fecal Sample

Heyn Lee*, Dong-Hoon Lee, Sunggi Heu1, Sangryeol 
Ryu2, Ju-Hoon Lee
Department of Food Science and Biotechnology, Graduate 
School of Biotechnology, Kyung Hee University, Korea, 
1Division of Microbial Safety, National Academy of Agricul-
tural Science, Rural Development Administration, Korea, 
2Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Seoul National University, Korea

Escherichia coli O157:H7 generally causes fatal food-borne 
illnesses. It is one of the most serious food-borne pathogens, 
which infects even at a very low dose. E. coli O157:H7-infec-
ting phage HY01 was newly isolated from a swine fecal 
sample to control this pathogen. Its morphology was observed 
with transmission electron microscopy (TEM). It has 100 nm 
icosahedral head and tubular tail with tail fibers, belonging 
to the Myoviridae family. The host range test of phage HY01 
showed that it inhibits efficiently the growth of various E. 
coli O157:H7 strains, but not other E. coli strains and other 
pathogens, suggesting high host specificity. For phage appli-
cation, phage stability test showed that it is generally stable 
under various pH (4-11) and temperature (20-60°C). One-step 
growth curve analysis at MOI of 0.001 showed relatively 
short eclipse/latent periods (5/25 min) and relatively large 
burst size (>100), suggesting high host lysis activity. Bacterial 
challenge test at MOI of 10 showed 4 log reduction in one 
hour, suggesting that efficient host inhibition activity. There-
fore, phage HY01 could be a candidate for development of a 
biocontrol agent against E. coli O157:H7.

P10 -055

Construction and Characterization of odc and ldc 
Gene Knockout Mutants of Bacillus subtilis

Bo Young Byun*, Un-Hwan Ha1, Jae-Hyung Mah
Department of Food and Biotechnology, Korea University, 
Korea, 1Department of Biotechnology and Bioinformatics, 
Korea University, Korea

In this study, the odc and ldc knockout mutants of B. subtilis
were constructed in which the ornithine and lysine decar-
boxylase genes were disrupted by a double-crossover homo-
logous recombination as follows. The 5'/3'-flanking regions of 
Odc and Ldc cloned into a TA vector were individually 
transformed into E. coli competent cells, and the transfor-
mants were screened on LB agar supplemented with ampicillin 
and X-gal. Following mini-prep DNA extraction from the 
transformants, for plasmid rescue, the DNAs were digested 
with SacI and Sph I, and the obtained DNA fragments, 
containing the 5'/3'-flanking regions and part of TA vector, 
were ligated into a B. subtilis expression vector. The recom-
binant molecules were sequentially transformed into B. subtilis 
competent cells, and the transformants with disruption of the 
odc/ldc genes were screened on LB agar supplemented with 
ampicillin and sucrose. The Δodc and Δldc mutants of B. 
subtilis, producing no putrescine/cadaverine, were confirmed 
by HPLC analysis. When compared with wild-type, the 
mutants showed no significant phenotypic differences in 
their microscopic morphology and cultural characteristics 
given in Bergey’s manual.

P10 -057

Synergistic Effects and Mixture Optimization of Three 
Natural Antibacterial Compounds for Development of 
a Natural Food Preservative in Ready-to-eat Foods

Ji-Sang Hong*, Ju-Hoon Lee
Department of Food Science and Biotechnology, Graduate 
School of Biotechnology, Kyung Hee University, Korea

Ready-to eat (RTE) foods are often contaminated with Listeria 
monocytogenes, Bacillus cereus and Escherichia coli O157:H7. 
In order to inhibit the growth of these food-borne pathogens 
in RTE foods, nisin (Nis), chitosan (Chi), and bovine lacto-
ferrin (Lac) were tested. Their minimal inhibitory con-
centrations (MICs) and fractional inhibitory concentrations 
(FICs) were measured. The determined MICs of individual 
agents which can inhibit all three pathogens were ranged 
from 1 to 20 mg/mL. The mixture with two different agents 
showed inhibition activity and synergistic effect (the mixture 
containing 20% of Lac MIC and 5% of Nis MIC showed 
complete growth inhibition of L. monocytogenes up to 12 h; 
FIC, 0.25). Furthermore, optimization of the mixture compo-
sition containing all three agents also showed maximum 
synergistic antimicrobial activity with the lowest amounts of 
individual agents (the mixture containing 30% of Nis MIC, 
60% of Chi MIC and 35% of Lac MIC showed complete 
inhibition of all three pathogens up to 12 h). This optimized 
mixture composition would provide important information 
for development of a natural food preservative during 
distribution and storage of RTE foods.
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Identification of Enterobacteriaceae Bacteria from 
Meat and Meat Product Using 16S rRNA Sequencing 
and MALDI-TOF MS Analysis

Hye-Lim Kwak*, Eiseul Kim, Seon-Kyeong Han, Mi-Hwa 
Oh1, Hae-Yeong Kim
Kyung Hee University, Korea, 1National Institute of Animal 
Science, Korea

Enterobacteriaceae bacteria are the most challenging bacterial 
contaminant to meat and meat products worldwide. Due to 
the increasing incidence of food borne infections, there is a 
need for control of food poisoning outbreaks associated with 
meat products. To identify and characterize Enterobacteriaceae 
infection in meat and meat product, we isolate Enterobac-
teriaceae in various meat products. A total of 40 samples of 
meat products were collected and used to isolate Entero-
bacteriaceae bacteria. Several Enterobacteriaceae from meat 
products were identified by 16S rRNA sequencing and 
matrix-assisted laser desorption ionization (MALDI) time-of- 
flight mass spectrometry (TOF MS) analysis. Among the 
Enterobacteriaceae bacteria isolated, Hafnia alvei is predomi-
nant. Other bacteria were identified as Citrobacter freumdii, 
C. braakii, Raoultella ornithinolytica, Morganella morganii, 
Serratia liquefaciens, S. proteamaculans, Aeromonas hydro-
phila, and Proteus hauseri.

P10 -060

Effects of Combined Treatment of Teflon®-coil and 
High Hydrostatic Pressure on Microbial and Quality 
Characteristics in Dongchimi

Sungyul Yoo*, Bomi Kim, Hyejee Ryoo, Jiyong Park
Department of Biotechnology, College of Life Science and 
Biotechnology, Yonsei University, Korea

Dongchimi is a traditional fermented vegetable in Korea, which 
is a water based kimchi made with radish. To maintain the 
quality and taste of dongchimi, it needs to be stored refrige-
rated to prevent further fermentation. The aim of this study 
was to stop the fermentation process of dongchimi during the 
storage period without refrigeration by using serial treatment 
of continuous Teflon®-coil (cUVC) and high hydrostatic pres-
sure (HHP). Changes in total aerobic bacteria (TAB), lactic 
acid bacteria (LAB), coliform, pH, total acidity, turbidity, 
browning, °Bx, color (L*, a*, b*), sensory test, and ascorbic 
acid were evaluated for 5 days of storage at 25°C. The counts 
of TAB were significantly reduced by 6.02 log CFU/mL at 
cUVC dose of 2.5 J/mL with pressure of 600 MPa; the counts 
of LAB were also reduced by 6.18 log CFU/mL at 2.5 J/mL-500 
MPa. The surviving TAB and LAB at 2.5 J/mL-600 MPa 
maintained below 4-log CFU/mL, and its pH equaled the 
initial value after 4-day storage at 25°C. From the microbial 
safety point of view, the results indicated that combined 
treatment of cUVC at 2.5 J/mL and HHP at 600 MPa could 
be used as an alternative preservation method for dongchimi.

P10 -059

Analysis of Microbiology Contamination and Biogenic 
Amines Contents in Commercial Seafood Kimchi

Yun-Jeong Choi*, Su-Ji Kim, Hye-Young Seo, Mi-Ai Lee
World Institute of Kimchi, Korea

This study was carried out to analysis of the microbiological 
contamination and biogenic amines (BAs) content in market- 
available kimchi containing various seafoods (snow crab, 
skate, small octopus, abalone, squid, pollack, oyster, octopus, 
and cod branchia). The results of microbiological analysis 
through commercial seafood kimchi (SK01-14) were 0.70-3.90 
log CFU/g for Coliform, and SK05, SK06, and SK10 were detected 
Staphylococcus aureus. But other microorganism (Salmonella
spp., Listeria monocytogenes, Vibrio parahaemolyticus, Bacil-
lus cereus, E. coli O157:H7, and Clostridium perfringens) was 
not detected. Among biogenic amines, putrescine (PUT), 
histamine (HIS), spermidine (SPD) were found in all of the 
commercial seafood kimchi, while serotonin (SER) was not 
detected in the initial fermentation stage. Cadaverine (CAD), 
spermine (SPM), tryptamine (TRY), tyramine (TYR), 2-pheny-
lethylamine (PHE) and dopamine (DOP) were detected dif-
ferently for each sample during fermentation. But other BAs 
were increased, especially PUT and HIS content increased in 
kimchi containing skate, oyster, and abalone.

P10 -061

Biogenic Amines in Korean Commercial Soy Sauce 
(Ganjang) Products

Hwa-Gyeong Kim*, Yu-Gyeong Hwang, Ye-Seul Suh, 
Deok-Young Jhon
Department of Food and Nutrition, Graduate School 
Chonnam National University, Korea

Salted and fermented soy sauce, called ‘ganjang’ in Korean, 
is widely produced and consumed in Korea. That consump-
tion has been increasing every year in Korea but due to 
biogenic amines produced by microorganisms became safety 
issues. Dozens of fermented ganjang were investigated for 
their content of biogenic amines using a rapid HPLC method. 
Derivatization of the samples was carried out using benzoyl 
chloride. The highest histamine value was found for soy 
sauce as 576 ppm. Among the other biogenic amines, the 
highest level was obtained for putrescine as 1192 ppm. The 
mostly common amine was putrescine and then histamine 
was followed. In all samples exceeded permitted histamine 
levels established by the FDA and/or EU authorities. The 
maximum tyramine detection level was less than that of the 
the allowed concentration. In this report, putrescine and 
histamine were firstly identified from Korean fermented 
ganjang products.
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Predictive Modeling Used Baranyi and Logistic Model 
for Growth Rate of Listeria monocyotogenes in Raw 
Pork

Yong Ju Lee*, Byeong Su Jung, Hyun-Dong Paik
Division of Animal Life Science, Konkuk University, Korea

This study was performed to develop a growth predictive 
model of L. monocytogenes to ensure the safety of raw pork. 
The pork samples were inoculated with a cocktail of two L. 
monocytogenes strains isolated from pork and stored at 5, 15, 
and 25ºC. Results were evaluated using the Microfit program. 
To develop primary models, we applied the observed data to 
the Baranyi, Logistic model equations. The predicted growth 
rate parameters were evaluated using the coefficient of deter-
mination (R2), bias factor (Bf), accuracy factor (Af), and mean 
square error (MSE). The Baranyi model, which showed an R2

of 0.998 and MSE of 0.006, was more suitable than the 
Logistic model. At each temperature, the observed Bf values 
and Af values from both models were near 1.0. The result of 
this study showed that the Baranyi model was more suitable 
than the Logistic models for predicting the growth of L. 
monocytogeneson raw pork. We have developed a predictive 
model for the growth of L. monocytogenes isolated from raw 
pork, which can be applied to ensure the safety of meats and 
to establish standards for avoiding microbial contamination.

P10 -064

Preparation of Immunomagnetic Cellulose Beads Using 
Fusion Protein with a Portion of Protein A and Gold 
Binding Protein for Capturing and Concentrating 
Target Bacteria from Food Samples

GwanHyung Lee*, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee University, Korea

Cellulose is an attractive material as it has good stability and 
is abundant in nature. In this study, cellulose magnetic beads 
were prepared using emulsion-evaporation method. The cellu-
lose magnetic beads were uniformly coated with gold nano-
particles (GNP), synthesized in situ, in aqueous solution 
using polyethyleneimine (PEI) as the reducing and linking 
agent. Gold binding protein (GBP) specifically binds with 
gold and protein A (PA) binds specifically with Fc region of 
antibody, both were linked to produce PA-GBP recombinant 
fusion protein. PA-GBP was used to modify GNP coated 
cellulose magnetic beads. The PA-GBP modified GNP coated 
cellulose magnetic beads can be functionalized by antibody. 
Because PA specifically bindat Fc region of antibody, Fab 
region of antibody is oriented to sample solution, and thus 
increases the binding of antigen. Preparation of immunomag-
netic cellulose beads functionalized with recombinant fusion 
protein PA-GBP is easy and inexpensive. In this system, 
immunomagnetic cellulose beads effectively separated and 
concentrated target bacteria from food samples, which might 
be applied as an improved device in the field of food safety 
diagnostics.

P10 -063

Incorporation System of GFP-tagged Aquaporin Z on 
Lipid Vesicle for Purification of Drinking Water

Jun-Hee Lee*, Young-Rok Kim
Kyung Hee University, Korea

Aquaporin Z selectively conduct water molecule in and out 
of the cell in biological system. Because of water selectivity 
of aquaporin Z, it can be used in water purification system. 
For establishing pure water purification system, we used GFP 
(Green Fluorescence Protein)-tagged aquaporin Z in vesicles. 
Cloned pDEST vector including GFP-tagged aquaporin Z gene 
was constructed, protein was expressed in C41 (DE3) pLysS 
by IPTG induction, and it was purified by nickel affinity 
chromatography (Ni-NTA) using 6X his-tagging system. Purified 
protein was confirmed by SDS-PAGE and fluorescence micro-
scopy. Further, GFP-taggedaquaporin Z was incorporated to 
GUV (Giant Unilamellar Vesicle) by electroformation method. 
Incorporation of GFP-tagged aquaporin Z was confirmed by 
fluorescence microscopy. Finally, the ability of selective water 
flux by osmotic pressure was tested in variable salt concen-
tration. By difference of inner/outer salt concentration in 
vesicles, water escaped to outer vesicle membrane. In further 
work, we will make pure water purification system using 
developed aquaporin Z vesicle platform.

P10 -065

Investigation of the Interaction between Food Nano-
materials and Lipid Membrane Using PDA Vesicle

Min-Cheol Lim*, Soo-Jin Choi1, Young-Rok Kim
Institute of Life Sciences and Resources & Department of Food 
Science and Biotechnology, College of Life Sciences, Kyung 
Hee University, Korea, 1Department of Food Science and 
Technology, Seoul Women’s University, Korea

Nanotechnology has a potential of application in the food 
industry for hazard material detection, smart packaging, and 
nanometer-sized material production. However, the applica-
tion of nanometer-sized material in food systems also needs 
an essential step toconfirm the biological safety of developed 
nanometer-sized material. In this study, we report a new 
approach to investigate the interaction of nanometer-sized 
material with lipid membrane using polydiacetylene (PDA) 
vesicles, recognized as model cell membrane. PDA has att-
racted a great deal of interest as a transducing material due 
to its special features that allow colorimetric response to 
sensory signals such as temperature, antigen-antibody inter-
action, and physical perturbation. To observe the effect of 
material size on the stability of PDA vesicle similar to lipo-
somes, different sized calcium carbonates were incubated 
with PDA vesicles and the degree of blue to red transition 
of PDA vesicle was calculated by RGB analysis. The proposed 
methods in this study may greatly contribute to ensure the 
safety of nanofood.
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Microbial Inactivation of Dried Laver Using Low 
Pressure Discharge Plasma and Dielectric Barrier 
Discharge Plasma

Je-Wook Kim*, Taehoon Lee, Chulkyoon Mok
Department of Food Science and Biotechnology, Gachon 
University, Korea

Microbial inactivation of dried laver was attempted using two 
types of low temperature plasmas; a low pressure discharge 
plasma (LPDP) and a dielectric barrier discharge plasma 
(DBDP). The average numbers of microorganisms in dried 
laver samples were 3.57×106 of bacteria, 2.54×106 of marine 
bacteria, 1.38×106 of molds, and 4.09×105 CFU/g of Listeria. 
No Escherichia coli, Salmonella, Bacillus, Staphylococcus 
aureus, and Vibrio were found in the dried laver samples. The 
inactivation of the microorganisms in dried laver belonged to 
a pseudo-first-order reaction regardless the types of plasmas. 
The inactivation data were analyzed by Singh & Heldman 
model and the D'-values were 4.48-6.31 min and 10.42-15.42 
min in DBDP and LPDP, respectively, indicating that the 
DBDP was more effective than the LPDP. Among the micro-
organisms, aerobic bacteria was the most sensitive, while 
Listeria was the most resistant to the plasmas of both types. 
The plasma treatment exhibited no effects on appearance, 
color, polyphenol contents and DPPH radical scavenging 
activity of dried laver. The results indicated the applicability 
of the low-temperature plasmas for the hygiene of dried laver.

P10 -068

Study on the Antimicrobial Effect of Natural Based 
Blend, UltracareTM

Dong-Min Kim*, Hae-Jin Jang, Hyun-Oh Cho, Woo-Young 
Choi, Won-Jung Seo, Wonsuk Kim, Il-Hwan Kim
SDBNI Co., Ltd., R&D Center, Korea

For many years, lots of researches have shown that synthetic 
preservative causes mutations, toxicity, carcinogens, and 
other negative effects. For this reason, the use of natural 
based preservative has been increasing in these days. This 
study was carried out to look into the effect of microbial 
growth inhibition and sterilization of our brand-new product, 
UltracareTM series. UltracareTM series is the blended product 
consisting of grapefruit seed extract (GSE) and our unique 
polyphosphate. After treatment of UltracareTM with each 
different concentration at 0.01-0.05% to Escherichia coli 
KCTC 1039, Staphylococcus aureus KCTC 1928, Salmonella 
Typhimurium KCTC 2054 and Listeria monocytogenes KCTC 
3569, it was experimented by MIC test. As a result, we find 
out that UltracareTM is very effective for microbial growth 
inhibition at 0.04% concentration on the above 4 strains and 
accordingto the result of bactericidal test, the sterilization 
effect is improved depending on the concentration of Ultra-
careTM. In conclusion, UltracareTM series can be applied in 
various processed food industry and replace potentially 
harmful synthetic preservatives such as potassium sorbate, 
benzoic acid etc.

P10 -067

Aqueous Degradation of Imidacloprid and 
Fenothiocarb with Contact Glow Discharge 
Electrolysis: Degradation Behavior and Kinetics 

Chulkyoon Mok*, Su-Myeong Hong1, Zaw Win Min1

Department of Food Science and Biotechnology, Gachon 
University, Korea, 1Chemical Safety Division, Department of 
Agro-food Safety, National Academy of Agricultural Science, 
Rural Development Administration, Korea

The degradation of pesticides, fenothiocarb and imidacloprid 
in aqueous solution by contact glow discharge electrolysis 
(CGDE) was investigated in order to develop a decontami-
nation technology of pesticides from food and non-food 
surfaces. Pesticides spiked into distilled water were treated 
with CGDE. The results demonstrated that the aqueous 
degradation of fenothiocarb and imidacloprid by CGDE were 
57.8% and 43.2%. The degradation of both pesticides was 
further enhanced at pH 3.0 using citric or hydrochloric acid. 
Both types of acid enhanced the degradation rate and amount. 
Fenothiocarb degradation was achieved to 77.14% at pH 3 
with citric acid and to 100% with HCl. Similarly, the degra-
dation of imidacloprid was 70.18% and 93.02% with citric 
acid and HCl, respectively. However, the degradation rate and 
amount of both pesticides were significantly reduced at the 
presence of methanol. The degradation of both pesticides by 
CGDE completely obeys first-order reaction with high regres-
sion coefficient values (R2>0.99 in all cases).

P10 -069

Allergenicity of the Soybean Treated with Proteolytic 
Hydrolysis after High Pressure Treatment

Yun Hee Cho*, Chaeyoon Lee, Dongeun Sung, 
Youngshin Han1, Sangsuk Oh
Department of Food Science and Technology, College of Engin-
eering, Ewha womans University, Korea, 1Environmental 
Health Center for Atopic Diseases, Samsung Medical Center, 
Sungkyunkwan University, School of Medicine, Korea

Soybean has been focused as its own nutritional and func-
tional values. However, it is one of major foods which drives 
allergenic phenomenon such as abdominal pain, asthma, 
atopic dermatitis and anaphylaxis. The aim of this study is 
to analyse allergenicity of soybean hydrolysed with proteases 
after high pressure treatment. Defatted soybean flour has 
been applied to high pressure at 100, 300, and 600 MPa for 
1 min. After peptic hydrolysis at pH 1.2 for 60 min, pH was 
adjusted to 8 and sequential hydrolysis with chymotrypsin 
was performed, All hydrolysates were analyzed by SDS-PAGE 
and its allergenicity was evaluated by ELISA using 6 sera 
from children allergic to soybean. Performing peptic hydro-
lysis alone was more effective than sequential peptic and 
chymotryptic hydrolysis. Peptic hydrolysis, which has been 
placed overnight, showed that most protein bands disapp-
eared and smeared band was appeared under 9 kDa. Allergenic 
responses of peptic hydrolysate to patient sera showed 
minimal differences among high pressure treatment, such as 
100, 300, and 600 MPa.
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Impact Assessment of Climate Change on Foodborne 
Disease Pathogen Using Quantitative Microbial Risk 
Assessment (QMRA) Simulation: Focus on Garaetteok 
and Bacillus cereus

Ju Yeon Song*, Ji Hong Kim, Deog Hwan Oh1, Ki Hwan 
Park2, Gyung Jin Bahk
Department of Food and Nutrition, Kunsan National University, 
Korea, 1Department of Food Science and Biotechnology, 
Kangwon National University, Korea, 2Department of Food 
Science and Technology, Chung-Ang University, Korea

This study is to propose a method for evaluating changes in 
foodborne pathogens from climate change using a quantitative 
microbial risk assessment (QMRA) simulation. As a case 
study, a QMRA model was developed for garaetteok, a sensi-
tive to changes in the external environment and vulnerable 
to Bacillus cereus. In this model, the initial contamination 
levels, year-round temperatures, relative humidity distribu-
tion, and the distribution time of garaetteok were used as 
input variables in the a growth prediction model. The results 
of the simulation showed that the correlation coefficient 
between the level of contamination with B. cereus in garaetteok
and the year-round temperature distribution was 0.4842 
whereas it was -0.0112 when correlated with the relative 
humidity. The change in level of contamination of B. cereus
in garaetteok was significant beginning with a 0.5°C increase 
from current average annual temperatures (p<0.05) and 
following +19% and −17% changes in average annual rela-
tive humidity (p<0.05). In conclusion, the QMRA simulation 
model offers definite possibilities for ensuring food safety in 
simulations of anticipated climate change.

P10 -072

Synergistic Effect of Thermo-sonication and Slightly 
Acidic Electrolyzed Water to Reduce Natural 
Microflora on Kale

Ahmad Rois Mansur*, Tango Nkufi Charles, Seon 
Young Kim, Gwang-hee Kim, Myeong-Su Park, Jae-Ho 
Choi, Fereidoun Forghani, Jun Wang, Deog-Hwan Oh
Department of Food Science and Biotechnology, School of 
Bio-convergence Science and Technology, Kangwon National 
University, Korea

The objective of this study was to determine the synergistic 
effect of thermo-sonication (US) and slightly acidic electro-
lyzed water (SAcEW) against background microorganisms on 
kale. Fresh cut kale leaves (10±0.2 g) were dip treated with 
sterile deionized water (DW), US, and SAcEW in combinations. 
The efficiency of DW, US, and SAcEW for the inactivation 
of background microorganisms with different temperatures 
(25, 40, and 50°C), acoustic energy density (AED of 100, 200, 
and 400 W/L), available chlorine concentration (ACC of 5, 15, 
and 30 ppm), and dipping times (1, 3, and 5 min) were 
determined separately. The optimal conditions of each single 
treatment were determined at 40°C for 3 minutes, with the 
AED of 400 W/L for US and ACC of 5 ppm for SAcEW. Based 
on these optimal conditions, an optimized hurdle treatment 
of US with SAcEW was developed (US+SAcEW). This newly 
developed hurdle treatment significantly enhanced the micro-
bial reductions compared to DW, US or SAcEW treatment 
alone, US with DW wash combined with SAcEW treatment 
(US+DW-SAcEW or SAcEW-US+DW), with the reduction of 
the total bacterial count, total coliforms, and yeast and fungi 
of around 3.7-3.9 log CFU/g.

P10 -071

Predictive Model of Bacillus Cereus Growth at Various 
Temperatures on Potato Treated with Hurdle Technology

Seon Young Kim*, Myoung Su Park, Jun Wang, 
Fereidoun Forghani, Gwang Hee Kim, Tango Nkufi 
Charles, Ahmad Rois Mansur, Deog Hwan Oh
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

This study was conducted to investigate the inactivation of 
ultrasonication (US) with slightly acidic electrolyzed water 
(SAcEW) for of Bacillus cereus and to develop predictive 
models for the growth of B. cereus on potato treated with 
SAcEW and US as a function of storage temperatures (5, 10, 
15, 20, 25, 30, and 34°C). As for the combined treatment of 
the US with SAcEW, the efficacy could reach to 3 log CFU/g 
reduction of microbial population. Finally, the growth data of 
B. cereus on potato treated with SAcEW and US were collected 
and used to develop predictive models. The modified Gom-
pertz model was found to be more suitable to describe the 
growth data. The specific growth rate (SGR) and lag time (LT) 
obtained from the modified Gompertz model were employed 
to establish the secondary models. The newly developed 
secondary models were validated using root mean square 
error (RMSE), bias factor (Bf) and accuracy factor (Af) and the 
results were within the reliable range, which indicated that 
the presented predictive models can be used to assess the risk 
of B. cereus infection on potato treated with hurdle technology.

P10 -073

Modelling the Growth Behaviour of Clostridium 
perfringens in Cooked Rice under Different 
Temperature Conditions

Jun Wang*, Myoung-Su Park, Deog-Hwan Oh
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

In this study, the effects of temperatures from 15 to 50ºC on 
the growth kinetics of Clostridium perfringens in cooked rice 
were investigated, and the microbial growth models under 
constant and dynamic temperature conditions were developed. 
The kinetic data were collected and then fitted into the 
modified Gompertz model to estimate the growth rates. The 
effects of temperatures on the growth rates of C. perfringens
were described by Ratkowsky equation and the theoretical 
minimum and maximum growth temperatures for C. perfringens
in cooked rice were determined as 11.4 and 49.7°C, respec-
tively. The external validation was carried out using root 
mean square error, bias factor, accuracy factor and the 
standard error of prediction, and the results indicated that 
the developed models could provide reliable predictions. 
Furthermore, the growth of C. perfringens under dynamic 
temperature was described with high performance. The 
results showed that the developed predictive model and the 
obtained growth parameters could be used in evaluating the 
growth behaviour of C. perfringens in cooked rice under 
different conditions and supply sufficient information for 
MRA programs in the future.
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Reduction of Bacillus cereus by the Combination of 
Ultrasonication and Slightly Acidic Electrolyzed 
Water in Brown Rice and Barley

Tango Nkufi Charles*, Myoung Su Park, Hyo Jung Choi, 
Jun Wang, Fereidoun Forghani, Gwang Hee Kim, Ahmard 
Rois Mansur, Doeg Hwan Oh
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

The purpose of this study was to provide a better understan-
ding of effect of ultrasonication combined with SAEW in 
order to determine synergisms in the inactivation of B. cereus. 
At high AED reduction of B. cereus increased from 1.54 to 
2.53 log CFU/g as temperature rose from 25 to 70°C. One 
minute of contact during immersion of samples into SAEW 
resulted a reduction of 0.30, 0.55, and 0.60 log CFU/g and 
when the treatment was extended from 1 to 5 minutes 
revealed a reduction of 0.80, 1.54, and 1.94 log CFU/g at 25, 
40, and 70°C respectively. When compared to DW dipping 
effect, ultrasonication and SAEW treatments reduced B. 
cereus to significantly (p<0.05). The hurdle treatment reduc-
tions of 3.22 and 3.29 log units are 1.10 and 1.17 log units 
higher than the reductions obtained with the single treatment 
in brown rice and barley respectively. Overall combined 
modalities surpass the sum of the reduction performed by 
each technology applied individually. During combining 
hurdles, ultrasonication treatment disrupts cellular structural 
and facilitates the penetration, into the cytoplasmic membrane, 
of HOCl-, by oxidation of cell biomaterials, kill the B. cereus cell.

P10 -076

Simultaneous Detection of Bacillus cereus Group 
Members, Entertoxic and Emetic Strains in Food by a 
Single Multiplex PCR 

Fereidoun Forghani*, Deog-Hwan Oh
Department of Food Science and Biotechnology, Institute of 
Bioscience and Biotechnology, Kangwon National University, 
Korea

Despite the advances in the detection of B. cereus, there are 
still limitations in detection methods, especially in foods. 
Although molecular methods for the detection of B. cereus 
group, enterotoxic and/or emetic toxin producing strains have 
been reported, each method has its own advantages as well 
as limitations. In the present study, we have developed a 
multiplex PCR approach which is capable of detecting emetic 
and enterotoxic strains like the very few other available 
approaches as well as detecting B. cereus group even in the 
absence of the prominent toxic genes using a specific target 
gene conserved in B. cereus group (groEL). This advantage is 
important since even the strains which do not produce toxins 
resulting in gastrointestinal diseases may still be able to 
produce tissue-degrading enzymes. Therefore it is better to 
have a tool which detects not only the toxic strains of B. 
cereus. This extra ability as well as applicability of the 
approach in food samples suggests that this multiplex PCR 
approach may also be successfully used in other types of 
samples since most samples have simpler matrices compared 
to food.

P10 -075

Development of Taeeum Constitution Diagnosis 
Bio-marker Using Medical Herb Extracts

Jae-Ho Choi*, Deog-Hwan Oh
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

Sasang medicine is a Korean traditional constitutional medi-
cine in which individuals are classified into four constitu-
tional types: Taeyangin, Soeumin, Taeumin, and Soyangin. 
The classification of each constitution is empirical and not 
scientific. Ephedra sinica Staph, Schizanda chinensis Baillon, 
Pueraria lobata Ohwi are herbal medicines that are used to 
treat and prevent diseases associated with Taeeum constitu-
tions. Ephedra sinica Staph, Schizanda chinensis Baillon, and 
Pueraria lobata Ohwi extracts were used as reference extracts 
to determine constitutional differences in the immunostimu-
latory activities of primary immune cells isolated from the 
blood of 22 volunteers. Cellular proliferation, NO, TNF-α
protein production, TNF-α and interleukin-6, and inducible 
NO synthase mRNA expression were measured as the 
immunostimulatory parameters. Results of cell proliferation 
and other immunostimulatory parameters showed similar 
trends in regard to individual differences. These extracts may 
be useful as reference extracts in the development of a rapid 
and dependable individual lymphocyte- or macrophage-based 
assay that aids in the Taeeum constitutional classification.

P10 -077

Multi-residual Analysis of 12 Coccidiostats in 
Chicken Meat and Eggs Using HPLC-ESI-MS/MS

Choong-In Yoon*, Young-Jun Kim
Food Safety Center, Ottogi Corporation, Korea

Coccidiostats are widely used in the treatment of coccidiosis, 
an infectious disease caused by a microscopic protozoan 
parasite. Coccidiosis is most common in broilers and can 
cause extensive damage to the intestinal tract, leading to 
illness and sometimes death. The KFDA regulates MRLs of 
12 coccidiostats as a antiprotozoal agent. A liquid chromato-
graphy-tandem mass spectrometry method was developed for 
the simultaneous determination of 12 coccidiostats (imido-
carb, clopidol, ethopabate, nicarbazin, diclazuril, toltrazuril, 
decoquinate, monensin, lasalocid, maduramicin, salinomycin, 
narasin)in chicken meat and eggs. Main steps of this method 
are the addition of acetonitrile and sodium phosphate buffer 
to the samples, centrifugation, removal of matrixby C18 SPE, 
concentration by evaporation and LC-MS/MS determination. 
During an 8 min segmented chromatographic run compounds 
are ionized either positively or negatively. The method of 
each drug showed satisfactory results for linearity, precision 
and limit of detection. The recovery rates were between 71% 
and 110%. Also, the limit of detection (LOD) of the analytes 
upon the method ranged from 0.01 to 1.6 μg/kg.
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P10 -078

Simultaneous Determination of Mycotoxins in Food 
Using HPLC/FLD, UHPLC/DAD and HPLC-ESI-MS/MS

Won-Bum Jang*, Choong-In Yoon, Young-Jun Kim
Food Safety Center, Ottogi Corporation, Korea

Mycotoxins are toxic secondary metabolites produced by 
several fungi growing on many agricultural commodities and 
processed food. The KFDA has established maximum permitted 
levels of mycotoxins for red pepper powder: AFs and OTA. 
For grains and corn, AFs, OTA, ZEN, DON, FB1, and FB2 
already have an established maximum permitted levels. How-
ever, KFDA analytical method for mycotoxins regrettably take 
a expended period time because individual mycotoxins have 
to be analyzed separately and the preparation step for each 
mycotoxin is also very complicated. Due to synergistic effects 
of co-occurring mycotoxins, it is necessary to have validated 
analytical methods that allow simultaneous quantification of 
the main mycotoxins in several commodities. Therefore, we 
verified some simultaneous determination method of myco-
toxins in red pepper powder, grains, and corn. The precision 
of the method that was validated meets the conditions of the 
range for |z|≤ 2 of the measured quality control samples 
concentrations, all targeted mycotoxins were within this 
range. The recovery rates of AFs, OTA, ZEN, DON, FB1, FB2, 
T-2, and HT-2 were 66 to 115% in spiked red pepper powder, 
grains and corn.

P10 -080

Adhesion Characteristics of Klebsiella Pneumoniae 
Mutants Devoid of Capsule and Type 1 Fimbriae on 
Human Epithelial Cells and Mucin Surface

Thi Ngoc Duyen Huynh*, Samuel Jung, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee University, 
Korea

Klebsiella pneumoniae mutants devoid of genes encoding for 
lipopolysaccharide and type 1 fimbriae were constructed by 
knocking out wabG gene - encoding for glucosyltransferase 
and fimA gene - encoding for type 1 fimbriae. In this study, 
we report adhesion characteristics of K. pneumoniae mutants
devoid of capsule and type 1 fimbriae on human epithelial 
cells and mucin surface. K. pneumoniae KCTC 2242 and its 
three mutants counterpart having no capsule (ΔwabG), no 
fimbriae (ΔfimA) and devoid of both capsule and fimbriae (Δ
wabG/ΔfimA) were used in this study. ΔfimA mutant was 
characterized using atomic force microscopy (AFM), and it 
was found to have low affinity towards human epithelial 
cells. In contrast, the ΔwabG mutant showed increased fim-
briae expression and increased affinity to human epithelial 
cells. The increased affinity of ΔwabG mutant was blocked 
using same concentration of D-mannose used for wild type. 
ΔwabG mutant showed decreased affinity to mucin surface. 
Results show that both capsule and fimbriae are essential for 
the virulence of K. pneumoniae. Capsule assists to adhere to 
the mucin surface whereas fimbriae is needed for agglutina-
tion on epithelial cells.

P10 -079

Effects of UV-assisted TiO2 Photocatlytic Reaction on 
Preservation of Sikhye

Yehwei Sun*, Jungyeon Hong, Soyoung Chun, Sanghun 
Kim, Jiyong Park
Department of Biotechnology, College of Life Science and 
Biotechnology, Yonsei University, Korea

Sikhye is a popular traditional rice beverage in Korea, which 
has a sweet maltose flavor due to the production of maltose 
and glucose by malt-derived α- and β-amylase activity on rice 
starch. However, high content of maltose lowers the quality 
and taste of sikhye, and it shortens the shelf-life even during 
refrigerated storage. The aim of this study was to extend the 
shelf-life of sikhye using the UV-assisted TiO2 photocatalytic 
(PUV) system. Changes in total aerobic bacteria (TAB), 
coliform, pH, color, and °Bx were evaluated for 22 days of 
storage at 4°C or 10°C. The results demonstrated that an 
inactivation more than 2.7 log units was obtained for TAB 
at PUV dose of 0.95 J/cm2, while only 1.7 log reduction was 
observed at theheat-treated samples. The pH value main-
tained its initial value until day 14 at the storage temperature 
of 4°C, while it was only maintained until day 4 when stored 
at 10°C.

P10 -081

In Vitro Inactivation of Bacterial Pathogens via Expo-
sure to Red, Green, Blue and Combined Light-Emitting 
Diode (LED) Irradiation

Jin Seok Moon*, Myung-Min Oh1, Nam Soo Han
Department of Food Science and Technology, Research Center 
for Bio Resource and Health, Chungbuk National University, 
Korea, 1Department of Horticultural Science, Chungbuk 
National University, Korea

The antimicrobial properties of Light-Emitting Diode (LED) 
are an area of increasing interest. The aim of this study was 
to evaluate the bactericidal effects of blue (peak at 456 nm), 
green (peak at 518 nm), red (peak at 654 nm) and blue-green 
combined (peak at 456(69) /558(31) nm) LED irradiation to 
pathogenic bacteria. For this, we installed LED equipment 
embodied with one power LED providing power density of 
10 mW/cm2

. Plates were exposed to 0.9 mW/cm² (as low-dose) 
and 3 mW/cm² (as high-dose). The bacteria were irradiated 
with 3.2 to 259.2 J/cm² of the energy fluence rate. Colony 
counting was performed and compared to untreated controls. 
As a result, blue and combined LED has shown bactericidal 
effects of E. coli KCTC 1467 and L. monocytogenes ATCC 
19115 after of irradiation on 3 mW/cm² for 21.6 and 43.2 
J/cm², respectively. St. aureus KCTC 1916 was inhibited 80 
to 100% at 518 nm green LED irradiation. However, red LED 
irradiation has no inhibitory effect to the other tested strains. 
Light technology that utilizes the bactericidal properties of 
blue and combined LED may also have potential applications 
in the food industry sector.
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P10 -082

Development of Predictive Models for Growth of 
Toxin-Producing Bacteria on Strawberries under 
Dynamic Temperature Condition

Sooyeon Ahn*, Won-Il Kim1, Hwang-Yong Kim1, Jae-Gee 
Ryu1, Yohan Yoon
Department of Food and Nutrition, Sookmyung Women’s 
University, Korea, 1Microbial Safety Division, Department of 
Crop life Safety, National Academy of Agricultural Science, 
Rural Development Administration, Korea

This study developed the predictive models for growth of 
toxin-producing bacteria on strawberries under dynamic 
storage condition. A 5-strain mixture of Staphylococcus 
aureus and Bacillus cereus was inoculated on strawberry at 
4 log CFU/g. The samples were then stored aerobically at 
4-30°C S. aureus and B. cereus were enumerated on mannitol 
salt agar and mannitol egg yolk polymyxin agar, respectively. 
The microbiological data were fitted to the Baranyi model to 
calculate maximum specific growth rate (μmax; log CFU/g/h) 
and lag phase duration (LPD; h). The parameters were then 
further analyzed by the polynomial model. Accordingly, 
dynamic models were developed. The bacterial growth were 
little decreased on strawberries during storage at 4-30°C and 
toxin was not also produced. Thus, μmax values were close to 
0, and R2 values for secondary models ranged from 0.58 to 
0.91. The simulation of the dynamic model also showed no 
dramatical changes in growth of the pathogens. The results 
indicate that developed dynamic models should be useful in 
predicting bacterial growth. Moreover, high population 
contamination may cause foodborne disease because the 
bacteral populations were not changed.

P10 -084

Preliminary Assessment of Consumer’s Exposure to 
Rotenone Residues in Vegetable

Ae Son Om*, Ji Hee Choi, Hye Im Woo, Ye Ji Jeong, 
Hyun Ho Noh1, Kee Sung Kyung1, Doo-Ho Kim2, 
Min-Kyung Paik2

Lab. of Food Safety, Department of Food Science & Nutrition, 
College of Human Ecology, Hanyang University, Korea, 
1Department of Environmental and Biological Chemistry, 
College of Agriculture, Life and Environmental Sciences, 
Chungbuk National University, Korea, 2Chemical Safety 
Division, Department of Agro-food Safety, National Academy 
of Agricultural Science, Rural Development Administration, 
Korea

Estimates of daily dietary human exposure to rotenone found 
in vegetables were developed from residue data, obtained 
from examination of lettuce, cucumber and red pepper and 
the dietary intakes of Koreans, using the 2009 Korea National 
Health and Nutrition Examination Survey Data. The risk 
index (RI) was calculated using rotenone residues and dietary 
intakes. The lettuce, cucumber and red pepper showed the 
highest at 18.41%, 0.00%, and 29.77%, respectively. RI fell 
into below 100 of % RfD showing no risk in these vegetables. 
Therefore, the risk assessment on the detected rotenone was 
evaluated as safe level. This study also suggests that with the 
increased use of environmental-friendly organic materials, 
such as rotenone, it is expected that it will become a founda-
tion of risk assessment management plan research that is 
suitable for Korea’s current state.

P10 -083

Chemical Change of Dried-anchovy in the Different 
Size during Storage at 40°C

Ji-Hee Kim*, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea

Anchovies contain higher lipid and protein content, especially 
unsaturated fatty acid, which causes low storage stability. 
Therefore, this study aimed to investigate chemical changes 
of dried-anchovy in three different sizes (large, medium and 
small) during storage at 40°C for 5 weeks. Increase in volatile 
basic nitrogen (VBN) content, thiobarbituric acid (TBA) value 
and peroxide value (POV) of large dried-anchovy were higher 
than those of small and medium dried-anchovy during storage. 
VBN content, TBA value and POV of dried-anchovy increased 
rapidly after 6 days and slightly increased afterward. POV 
and VBN content were recognized as safe when it valued 30 
meq/kg and 30 mg N/100g, respectively. However, the results 
of this study were higher than that limit after 24-day storage, 
so that it can be said that the quality of large anchovy just 
started to deteriorate. In microbiological characteristics, total 
bacterial and mold count were not higher than 105 CFU/g, 
while coliforms were not detected. These results indicated 
that the dried-anchovy would be microbiologically safe; 
however, in case of longer storage period, total microbial 
count might increase higher than safety limitation.

P10 -085

Monitoring of Hygiene Indicator Microorganisms in 
General Processed Foods

Sang Cheol Seo*, Jung Hyun Park, Seong Hui Kim, 
Seon Jin Kim, Shuk Ho Kim, Mi Jeong Park, Kyung A 
An, Hyo jeong Lee, Ryun Kyung Lee, Ju Hee Lee, Su 
Min Lee, Jae Ho Cho, Dong Kyu Kim, Gwan Su Kim, 
Jeong Rim Lee
Hazardous Substances Analysis Division, Daegu Regional 
Food and Drug Administration, Korea

General Processed Foods, defined as a foodstuff made of 
common food materials in the Korea Food Code, are catego-
rized as two groups: One is required heating before human 
consumption and another is not heating. This study was 
conducted to measure Hygiene Indicator Organisms in General 
Processed Foods in order to update the current specifications 
of Korea Food Code. A total of 60 samples such as cereal, 
soybean and sugar product were collected from a number of 
grocery stores and markets. Aerobic viable bacteria, coliforms 
and E. coli were tested with the method of ‘Dry Sheet 
Medium Culture Plate’ and ‘MPN’ specified in the Korea Food 
Code. Each sample was tested five times according to n, c, 
m and M recommended by ICMSF standard. Among all 
samples, much of aerobic bacteria were found in the first 
group, such as cereal premix powder. E. coli was not detected 
at all and coliforms were found insignificantly (up to 10 
cfu/g) in all tested products. The results of this study could 
be utilized as primary data for updating the specifications in 
the Korea Food Code and, ultimately, improving the microbio-
logical standards of General Processed Foods products.
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P10 -086

Dietary Exposure of Koreans to Matrine via 
Consumption of Lettuce, Cucumber, and Red Pepper

Ae Son Om*, Ji Hee Choi, Hye Im Woo, Ye Ji Jeong, 
Hyun Ho Noh1, Kee Sung Kyung1, Doo-Ho Kim2, 
Min-Kyung Paik2

Lab. of Food Safety, Department of Food Science & Nutrition, 
College of Human Ecology, Hanyang University, Korea, 
1Department of Environmental and Biological Chemistry, College 
of Agriculture, Life and Environmental Sciences, Chungbuk 
National University, Korea, 2Chemical Safety Division, 
Department of Agro-food Safety, National Academy of 
Agricultural Science, Rural Development Administration, Korea

Human exposure to pesticide is a worldwide phenomenon. 
However, routes of human exposure to matrine have not been 
well characterized. To obtain the dietary exposure of matrine 
in lettuce, cucumber and red pepper, we collected samples 
twice between August and September of 2012, the residue of 
matrine was analyzed using the GC-NPD and HPLC-DAD 
method. Matrine residues in samples were as follows; lettuce 
0.05-0.34, cucumber <0.001-0.003, red pepper <0.01-0.12 
mg/kg. The average dietary intake of lettuce, cucumber and 
red pepper for Koreans was estimated to be 5.96, 8.43, 0.20 
g/day, using result from the 2009 Korea National Health and 
Nutrition Examination Survey Data. The used modification of 
matrine dietary exposure is the estimated daily intake (EDI) 
per day, and the value is 0.00-0.02 μg/kg bw/day. Overall, 
further research on matrine dietary exposure and evaluation, 
which is suitable for Korea’s current situation is recommended.

P10 -088

Simultaneous Detection of Seven Foodborne 
Pathogens by Multiplex PCR in Fresh Cut Product

Sukyung Oh*, Soojin Kwak, Hyunjoo Chang, Sungwook 
Choi, Nari Lee
Korea Food Research Institute, Korea

Fresh cut products are increasingly recognized as a source of 
food borne outbreaks in many parts of the world. Therefore, 
a multiplex PCR method was developed for the screening and 
detection of seven commonly encountered foodborne patho-
gens, which were incubated for 18 h in 37°C and inoculated 
in lettuce. Seven specific primer pairs were designed based 
on the nucleotide sequences of hilA gene (Salmonella spp.), 
iap gene (Listeria monocytogenes), gyrB gene (Bacillus cereus), 
eae gene (Escherichia coli O157:H7), nuc gene (Staphylo-
coccus aureus), bipA gene (Yersinia enterocolitica), SI gene 
(Enterobacter sakazakii) in this assay for multiplex PCR 
detection. Specific amplicons were observed in genomic DNA 
of pathogenbacteria. The extracted DNA of target bacteria was 
detected as PCR template successfully. The detection limits 
of the assay for the mixed bacterial targets were 105-100

CFU/g by using simultaneous multiplex PCR.

P10 -087

Antibacterial Activity of Isothiocyanates Extracted 
from Horseradish (Armoracia rusticana) Root against 
5 Dominant Bacteria Isolated from Jeotgals, a Korean 
Salted and Fermented Seafood

Gornpan Gornsawun*, Su-Jin Kim, Il-Shik Shin
Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

The antibacterial activity of the isothiocyanates (ITCs) in 
liquid and vapor phase extracted from horseradish (Armoracia 
rusticana) root were evaluated against 5 dominant bacteria 
from three types of jeotgal (Squid, myeong-ran and chang-ran 
jeotgal), that are 2 Bacillus sp., Straphylococcus sp., Entero-
bacter sp. and Streptococcus sp. The antibacterial activities of 
ITCs were determined by disc diffusion, broth dilution and 
disc volatilization method. We found that the ITCs had potent 
antibacterial activity by disc diffusion method. Minimum 
inhibitory concentrations (MICs) of ITCs varied from 0.16±
0.00 to 1.67±0.72 mg/mL by broth dilution method and 
0.04±0.00 to 1.56±0.63 mg/mL by disc volatilization method. 
Minimum bactericidal concentrations (MBCs) of ITCs varied 
from 0.21±0.09 to 2.08±0.72 mg/mL by broth dilution method 
and 0.08±0.00to 1.88±0.72 mg/mL by disc volatilization 
method. The ITCs showed the highest antibacterial activity 
(MBCs was 0.08±0.00 mg/mL) against Bacillus sp. by disc 
volatilization method. These results show that the ITCs 
extracted from horseradish root have efficacy and can be 
used for natural food preservative to extend shelf-life of 
jeotgal.

P10 -089

Effect of Nitrate, Phosphate and Iron on Toxin 
Amount of Alexandrium tamarense

Shifei Zhao*, Chang-hun Kook, Il-Shik Shin
Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

The rise in seawater temperature by global warming possibly 
effects on the increasing of paralytic shellfish toxin in shell-
fish. Shellfish could be contaminated with paralytic shellfish 
toxins (PST) by consuming dinoflagellates such as Alexand-
rium tamarense. This study aimed for the effects of nitrate 
(NO3

-), phosphate (PO4
3-) and iron (Fe3+) on toxin amount of 

A. tamarense. A. tamarense was cultured at various concen-
tration of NO3

- (200-800 μmol/L), PO4
3- (0-110 μmol/L) and 

Fe3+ (0-1000 nmol/L). The toxin amount of A. tamarense was 
highest (96.6 nmol/cell) when NO3

-, PO4
3-, and Fe3+ were 800 

μmol/L, 110 μmol/L, and 1 nmol/L, respectively. The toxin 
amount was lowest (29.7 nmol/cell) when NO3

-, PO4
3-, and 

Fe3+ were 200 μmol/L, 0 μmol/L and 0 nmol/L, respectively. 
The 8 kinds of PST were detected from A. tamarense. The 
toxin composition was not affected by the nutrient concent-
rations. The dominant toxin in was C2 followed GTX4, C1, 
and GTX1. From above results, we found that the toxin 
amount in A. tamarense increased with increasing of NO3

-

and PO4
3-, but was not affected significantly by Fe3+ concen-

tration.
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P10 -090

Research on Food-grade Lubricants Used in 
Processing Machines and Packaging Materials

Minkyong Lee*, Suhyun Lee, Jieun Song1, Minhae Lee1, 
Jiyong Park1, Jaemyong Oh2, Dongwoo Shin2, Meehye 
Kim2, Youngsig Park
Functional Food Research Center, Korea University, Korea, 
1Department of Biotechnology, Yonsei University, Korea,
2Food Additive & Packing Division of MFDS, Korea

We compared and analyzed the management systems related 
to food-grade lubricant in US and 5 other countries. 35 manu-
facturers of food-grade lubricants and 81 food companies 
using the food-grade lubricants were investigated on their 
actual use conditions. Almost food industry adopt NSF (US) 
certifying system for the food-grade lubricant. We suggest that 
MFDS conduct the management system after this report is 
adopted. And we also suggest that MFDS select one of three 
rules for operation and conduct the rule. To investigate the 
safety test data of the lubricant ingredients, we analyzed the 
related legislations, scientific research data, and industry 
information. We also analyzed the safety data of domestically 
distributed as well as imported food-grade lubricants. On the 
basis of obtained data we summarized the Chemical Abstract 
Service Registry Number (CAS No.), Material Safety Data 
Sheet (MSDS), chemical structure, and current management 
conditions. We could systematically make the searchable 
food-grade lubricant lists on the basis of the safety data.

P10 -092

Low-shear Modeled Microgravity Alters Escherichia 
coli O157:H7 Response to Acid and Osmotic Stress

Hye Won Kim*, Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea

This study investigated the impact of space environment, 
microgravity, on bacterial stress response of Escherichia coli 
O157:H7. Low-Shear Modeled Microgravity (LSMMG: space 
condition) and Normal Gravity (NG: earth condition) were 
generated by high-aspect-ratio vessel. Stress assay was 
conducted under the simultaneous conditions in acid (pH 
3.5) or osmotic (3 M NaCl) stress with LSMMG and NG over 
the course of 72 h. Interestingly, in acidic condition, initial 
level of E. coli O157:H7 (7.0-7.6 log CFU/mL) slightly dec-
reased under LSMMG and reached to 4.3-6.9 log CFU/mL at 
the end of the culture period. Otherwise, NG-cultured cells 
sharply decreased compare to LSMMG (2.6-5.8 log CFU/mL). 
In osmotic stress assay, LSMMG-cultured cells could consis-
tently survive better than NG-cultured cells (LSMMG: 4.4-6.3 
log CFU/mL NG: 2.4-5.3 log CFU/mLat 72 h, respectively). E. 
coli O157:H7 could survive better with acid or osmotic stress 
under the lab-scale microgravity. This result represents that 
either 1) bacterial resistance to acid and osmotic stress is 
increased or 2) bactericidal effects of stressor is reduced 
under the space environmental condition.

P10 -091

Development of a Predictive Model for Growth of 
Alexandrium tamarense, Causative Plankton of 
Paralytic Shellfish Toxin

Chang-Hun Kook*, Shifei Zhao, Il-Shik Shin
Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

The purpose of this study was to develop and investigate the 
feasible application of a predictive model for growth of A. 
tamarense by nutrients concentration (Nitrate (NO3

-), 0-800 
μmol/L; phosphate (PO4

3-), 0-110 μmol/L; iron (Fe3+), 0-1000 
nmol/L) at 20°Che growth rate constant (K) was highest 
(1.3886) when NO3

-, PO4
3- and Fe3+ were 200 μmol/L, 60 μ

mol/L and 100 nmol/L, respectively. K was lowest (0.0906) 
when NO3

-, PO4
3- and Fe3+ were 0 μmol/L, 110 μmol/L and 

1000 nmol/L, respectively. From K, we could make response 
surface model, K=1.0263/[(1+((x-65.4822)/60.9145)2)×(1+((y- 
215.4029)/99.4326)2)], when Fe3+ concentration was fixed to 
100 nmol/L. The results showed that concentration of NO3

-

and PO4
3- were significantly related to growth of A. tamarense

(P-value: <0.0001, R2=0.9480). The relative coefficients the 
experimental K and the predictive K by using mathematical 
quantitative models were above 0.9. Therefore this model 
could be used to predict the growth of A. tamarense.

P10 -093

Distribution Study of Nitrite Content in Commercial 
Fermented Seafoods, Jeotgal

Kyonghwa Choi*, Bonghak Yoo1, Jeong Hwa Hong
Center of Integrated Food Processing Techonology and 
Department of Smart Food & Drugs, Inje University, Korea, 
1Hansung Enterprise Co., Ltd., Korea

Jeotgal has been one of most beloved traditional fermented 
food of Korea. Recently health hazard concerns has been 
growing regarding nitrite content of natural and processed 
foods. Even though vegetables reportedly constitute a major 
source of nitrate and nitrite in human diet, fermented 
seafoods are considered to be possible nitrite supplier. We 
evaluated total of 50 samples with 5 kinds of commercial 
jeotgal produced from 11 different companies. Nitrite content 
in changnan jeotgal was mostly in the range 0.022-0.185 
ppm; Squid jeogal, 0.015-3.721 ppm; poulp squid, 0.043-5.524 
ppm; shellfish, 0-0.312 ppm; beka squid, 0-13.82 ppm. Only 
one sample of beka squid showed unusually high nitrite 
content; however, considering the nitrite content of veget-
ables, seafood jeotgal found to be in very low and safe range 
of nitrite content. Nonetheless, a processed food, legal specifi-
cation should be prepared for nitrite and nitrate content of 
fermented seafoods.
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P10 -094

Standard Process Flow Diagram of Fermented 
Alcoholic Beverages

Hye Won Kim*, Sun Ae Kim, Se Hui Jeon, Ji Hye An1, 
Moon Bo Sim1, Jung Hwa Jo2, Soon Ho Lee2, In Gyun 
Hwang2, Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 1Hitejinro 
R&D Center, Korea, 2Food Microbiology Division, National 
Institute of Food and Drug Safety Evaluation, Korea

Fermented alcoholic beverages are classified as beer, cheongju 
(refined rice wine), fruit wine, makgeolli and yakju. Manufac-
turing methods for each beverage are variable according to 
regional and individual manufacturers’ characteristics, that 
there is no standard manufacturing process. The aim of this 
study was to standardize process flow diagram for fermented 
alcoholic beverages by visiting manufacturers and literature 
searching. 1) General production process of beer was divided 
into 4 steps: malting, mashing, fermentation and post-fermen-
tation. 2) Cheongju production consisted of 3 steps: starter 
production, fermentation and post-fermentation. 3) Fruit wine 
production was made up of 3 steps: fruit musting, fermen-
tation and post-fermentation. 4) Makgeolli manufacture process 
consisted of 4 steps: koji and nuruk preparation, making 
starter culture, fermentation, and post-fermentation. 5) Yakju 
manufacturing method is similar to makgeolli, but it is 
extracted by filtration with pressing that has clear liquid. The 
results of present study could be practically utilized for 
certification of fermented alcoholic beverages such as Hazard 
Analysis and Critical Control Point.

P10 -096

Fate of Bacteria (Bacillus cereus, Escherichia coli 
O157:H7, Salmonella enterica Serovar Typhimurium, 
Staphylococcus aureus, and Listeria monocytogenes) 
and B. cereus Spore in Beer, Refined Rice Wine, and 
Red/White Wine

Sun Ae Kim*, Nam Hee Kim, Moon Bo Sim1, Ji Hye 
An1, Jeong Hwa Jo2, Soon Ho Lee2, In Gyun Hwang2, 
Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 1R&D 
Center, Hitejinro Co., Ltd., Korea, 2Food Microbiology Division, 
National Institute of Food and Drug Safety Evaluation, Korea

Understanding the survival characteristics of pathogens is 
essential for accurately predicting potential risks. In this study, 
foodborne pathogens and B. cereus spores were inoculated 
separately into three types each of: beer; refined rice wine; red 
wine; and white wine, which were stored at 5°C and 22°C. The 
vegetative B. cereus counts decreased rapidly whereas B. cereus
spores did not decline for a long period in all beverages. 
Vegetative B. cereus only formed spores in beer at 5°C and 22°C
where it had a strong survival capacity. Of the vegetative cells, 
E. coli O157:H7 had the highest survival: initial population 
(3.64-3.66 log CFU/mL) survived for up to 28 days with 2.31-2.33 
log CFU/mL in beer at 5°C. Some pathogens survived for longer 
as injured cells. Beer and refined rice wine could support 
microbial survival for several days to weeks whereas bacteria 
could not survive in wine. Our results obtained from beer and 
refined rice wine appear to contradict the common belief that 
pathogens cannot survive in alcoholic beverages. This study 
provides basic information that is useful to further research and 
microbiological safety regulation of fermented alcoholic beverage.

P10 -095

Changes of Microbial Contamination Levels in 
Makgeolli at Manufacturing Processes

Sun Ae Kim*, San Jin Yun, Se Hui Jeon, Moon Bo Sim1, Ji 
Hye An1, Jeong Hwa Jo2, Soon Ho Lee2, In Gyun Hwang2, 
Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 1R&D 
Center, Hitejinro Co., Ltd., Korea, 2Food Microbiology Division, 
National Institute of Food and Drug Safety Evaluation, Korea

The aim of this study was to investigate possibility of micro-
biological hazard of makgeolli by stepwise microbial moni-
toring at 7 manufacturers. Initial level of aerobic plate count 
in raw materials (water, rice, and flour) ranged 0-5.2 log 
CFU/g. They were dramatically grown up to 7.9 log CFU/mL 
in jumo and maintained with 8-9 log CFU/mL until heat 
sterilization. Fungus and lactic acid bacteria counts in raw 
materials were 1.6 and 1.2 log CFU/g, respectively, and 
reached to 8-9 log CFU/mL during ethanol fermentation. 
Acetic acid bacteria was initially detected from jumo and 
grown up to 5 log CFU/mL. Fungus, lactic acid bacteria, and 
acetic acid bacteria were eliminated mostly with sterilization. 
B. cereus was widely distributed all over the steps. No coli-
forms and other major foodborne pathogens were detected 
from any samples. With regard to the results, 1) raw materials, 
2) jumoafter steaming and 3) sterilization step were consi-
dered as critical control points. It is essential that sanitarily 
management of raw materials, personnel hygiene of employees 
and sanitary manufacturing environments along with prac-
tical guidelines, and establishment of efficient sterilization 
methods.

P10 -097

The Synergistic Bactericidal Activity of Medium Fatty 
Acids in Combination with Organic Acid against 
Escherichia coli O157:H7 and Mode of Action

Sun Ae Kim*, Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea

The purpose of this study was to determine the synergistic 
bactericidal effects of medium chain fatty acids (MCFAs; 
caprylic, capric and lauric acid) and organic acids (OAs; 
acetic, lactic, malic, and citric acid), and to identify the 
underlying mode of action. Combined treatment resulted in 
an additional log reduction. For example, caprylic acid (1.0 
mM) and citric acid (1.0 mM) alone showed negligible bac-
tericidal effects; however, a marked synergistic effect (> 7.15 
log reduction) was observed when the two were combined. 
Although membrane disruption was observed in bacteria 
treated with individual agent by flow cytometry and micro-
scopy, the bacteria still formed colonies; this indicated that 
the cell damage was recoverable. By contrast, cells exposed 
to combination treatment showed clear disintegration of the 
membrane and/or cell death. The mechanism underlying the 
antimicrobial effects of combined treatment may involve 
disruption of the bacterial membrane by MCFAs or OAs, 
which then facilitates the entry of other antimicrobials into 
the cytoplasm. The main advantage of combined treatments 
with very low concentrations of natural compounds is 
cost-effectiveness.
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Scaled-up Application of Sequential Washing Treat-
ment with Microbubble and Neutral Electrolyzed 
Water for Processed Cabbages and Carrots

Na Young Lee*, Nam Hee Kim, Il Sang Jang1, Sung Ho 
Jang1, Min Suk Rhee
Department of Food Bioscience & Technology, College of life 
Sciences & Biotechnology, Korea University, Korea, 1OURHOME, 
Korea

Microbubble and neutral electrolyzed water (NEW), well 
known decontamination methods for fresh-cut produce, need 
to be tested with bulky samples regarding applicability to 
food industry to motivate their practical use for commerciali-
zation. The optimum washing condition researched in the 
previous study based for applying in the field. Sliced cab-
bages and carrots (20 kg) were applied in sequential washing 
process with 1) microbubble twice (5 min in each time), 2) 
dipping in 10-fold quantity of the NEW to each sample 
(available Cl2conc.: 150 ppm: time: 5 min), 3) rinsing with 
water (5 min), and 4) dehydration (5 min) in an industrial 
plant production line (triplicate experiments). After the 
whole process, aerobic plate count (APC) of cabbages and 
carrots were reduced by 2.48 and 2.77 log CFU/g, respec-
tively. And total coliforms were reduced by 2.07 (not detec-
table level) and 2.04 log CFU/g. The color and pH value of 
final products were not significantly changed after the whole-
process. This result may contribute to motivate practical use 
of microbubble and NEW in food industry improving micro-
biological quality and safety of fresh-cut produce without 
quality deterioration.

P10 -100

Consumer Surveys on Knowledge and Risk 
Perception Associated with Food Safety after 
Fukushima Nuclear Accident

Nam Hee Kim*, Yu Been Kim, Yoon Ji Hong, Hee Sung 
Kim1, Byong Il Park1

Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 1Gallup 
Korea, Korea

As food consumers have concerned about radioactive conta-
minations in foods after Fukushima nuclear accident in 2011, 
surveys on consumer’s risk perceptions needed to draw 
strategic education plans. In this study, a total of 1,208 adults 
in Korea were randomly selected by multi-stage stratified 
systematic sampling and surveyed using computer aided 
telephone interview based on random digit dialing. Most 
consumers (77.2%) have avoided purchasing foods imported 
from Japan after Fukushima nuclear accident. Even some 
consumers (26.1%) thought that the accident will permanen-
tly affect to food safety in domestic market. A percentage of 
correct answers to question about basic knowledge about 
radioactive contaminations was low (mean score: 2.36/5.00) 
particularly for bioaccumulation (28.5%) and mutagenesis 
(27.3%). Consumers believed that radioactive substances 
never diminish once contaminated in foods and they abso-
lutely can cause mutagenesis regardless of the amount. The 
results highlight that consumers have insufficient knowledge 
about both food safety and radioactive contamination, while 
they perceived that nuclear accident has high potential to be 
a significant risk for food safety.

P10 -099

Research on Current Status of Risk Communications 
Regarding Food Safety in Domestic and Foreign 
Countries after Fukushima Nuclear Accident

Min Kyung Song*, Nam Hee Kim, Yu Been Kim, 
Yoon Ji Hong
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea

The aim of this study was to derive limitations and improve-
ments of risk communication on radioactive contaminated 
foods and to benchmark outstanding risk communication 
cases. We surveyed existing conditions of risk communica-
tion in domestic and foreign countries after Fukushima nuclear 
accident: 1) investigating 10 foreign countries based on 
nuclear power and case studying 30 nuclear institutes and 
agencies and 2) searching domestic press releases through the 
media, various press releases and consumer guides announced 
by food safety agencies, reports, and column by consumer 
groups. Based on results, we made database on worldwide 
risk communication and elected Japan, the parties to an 
accident, as the most actively communicated country having 
51 skull sessions and updating education data in real time. 
Korea also operated a special webpage dealing with a subject 
on Fukushima nuclear accident for public to interact with 
government and managed an emergence team constituted of 
12 departments and 16 groups. This study contributes to 
effective risk communication in the event of nuclear accident, 
minimizing food safety issues and consumer confusion accor-
ding to radiation accidents.

P10 -101

Development and Validation of Novel Brochure about 
Radioactive Contaminations in Foods after Fukushima 
Nuclear Accident

Yu Been Kim*, Nam Hee Kim, Yoon Ji Hong, Hyang Ki 
Lee1, Min Kyoung Song1

Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 
1Consumers Union of Korea, Korea

The aims of this study are to draw limitations of existing risk 
communications about radioactive contaminations in foods 
and to develop effective information offering brochure. Based 
on analysis of existing materials, brochure draft was formed 
referring to representative news release from ministry of food 
and drug safety. Novel brochure was developed according to 
the results from consumer focus group interview (FGI) ana-
lysis (n=12). Then information offering effectiveness of novel 
brochure was validated by consumer survey (n=100) with 
compromised questionnaire before and after reviewing the 
developed brochure. While consumers complained difficulties 
to understand existing materials in FGI, 81% of consumers 
responded that contents in the developed brochure seemed 
to be easy. Average 83.7% of consumers could correctly answer 
the question about the basic knowledge. Most consumers 
(90.0%) relieved anxiety over hazards after reading a brochure, 
and 83.0% of consumers wanted to receive information 
magazine. Our results will be helpful for planning proper 
education programs for consumers and spreading correct 
information on radioactive contaminations in foods to the 
public.
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Microbial Contamination of Minimally Processed 
Fresh Vegetables in Korea

Jae Myung Koo*, Hye Won Kim, Nam Hee Kim, Su 
Hyun Noh1, Ju Yong Park1, Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 1Food 
Microbiology Division, Consumer Policy Division, Consumer 
& Science Policy Bureau, Food Industry Policy Office, 
Ministry of Agriculture, Food and Rural Affairs, Korea

The aim of this study was to investigate the microbial preva-
lence of minimally processed vegetables depending on 1) 
vegetable classifications and 2) handling process (20 items, 321 
samples). The highest APC were observed in the bean sprouts 
followed by leaf and stem vegetables and leaf vegetables 
(average 6.7, 5.6, and 5.1 log CFU/g, respectively). The highest 
coliforms were present in the bean sprouts followed by leaf 
and stem vegetables, root vegetables and leaf vegetables 
(average 4.2, 3.2, 2.5, and 1.6 log CFU/g, respectively). The 
highest detection rate was observed in leaf vegetables (B. cereus: 
79.3%; E. coli: 6.2%; S. aureus: 9.7%). Under the handling 
process, blanched vegetables have the highest levels of APC 
and fecal coliforms despite of the heat treatment (APC: 5.6 log 
CFU/g; fecal coliforms: 0.4 log CFU/g). The highest detection 
rate was observed in salted cabbages (B. cereus: 72.2%; E. coli: 
16.7%; S. aureus: 16.7%). B. cereus was highly detected in 
trimmed vegetables from which it was hard to remove dirt 
(89.1%). This study suggests that biological hazards are not 
completely eliminated by minimal processing, thus consumers 
have to handle the materials more carefully.

P10 -104

Effect of Electrolyzed Water on the Microbiological 
Quality of Steep-Washed Vegetable

Kyonghwa Choi*, Wootae Song, Gowenyoung Jueng1, 
Sungho Hur2

Center of Integrated Food Processing Techonology and 
Department of Smart Food & Drugs, Inje University, Korea, 
1Hyjen/Tec, Korea, 2Department of Clinical Laboratory 
Science, Dong-Eui Institute of Technology, Korea

As demand for minimally processed vegetables are growing, 
hygienic washing processes for fresh produce become more 
important, in particular, for the catering industry. So far, 
ozone water, chlorine water, and other edible detergents has 
been used and numerous studies on their effect has been 
published. In this study, we evaluated the effect of electrolyzed 
water on the reduction of contaminated bacteria in 3 types 
of vegetables: chinese cabbage, lettuce, soybean sprout. Upon 
30 second steep-washing with shaking, electrolyzed water 
reduced the number of bacteria by 99.9% for lettuce and 
chinese cabbage; in contrast, only 90% was reduced in case 
of soybean sprout. With repeated steep-washing, in the elec-
trolyzed solution, chlorine ion concentration increased from 
74 ppm to 85 ppm after 8 rounds, whereas pH dropped 
slowly from 8.02 to 7.84 after 8 rounds. 

P10 -103

Improvement on Bactericidal Action of Acidified 
Sodium Chlorite by Temperature Gradient

Nam Hee Kim*, Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea

Antibacterial action of acidified sodium chlorite (ASC), an 
effective alternative to chlorine, was derived from reaction of 
sodium chlorite (SC) and organic acid. The aim of this study 
was to investigate effect of 1) composition method, 2) initial 
conc. of two reactants (SC: 5-40%; citric acid: 5-70%), and 
3) treatment temperature (22, 45, 60°C) to bactericidal action 
of ASC on foodborne pathogens (Escherichia coli O157:H7, 
Listeria monocytogenes, Salmonella Typhimurium, and Staphy-
lococcus aureus). When reactants concentrated at more than 
40% were used, bactericidal action of ASC extremely enhanced 
with higher yields of Cl2 and ClO2. Although production of 
antimicrobial compounds did not change along with temp-
erature gradient, their bactericidal action was improved. The 
combined treatment of ASC with 45 and 60°C heat could 
totally inactivate all the tested pathogens within 1 min 
without recovery. Gram negative bacteria tended to be more 
sensitive to combined treatment with ASC and mild heat 
than gram positive bacteria. This study concluded that 
combined treatment with ASC using the saturated reactants 
will be helpful to enhance efficiency of ASC for bacterial 
inactivation.

P10 -105

Microbial Contamination Level of Raw Seafood 
Products Including Halibut, Oyster, Rockfish, Squid, 
and Tuna in Korea

Yoon Ji Hong*, Sun Ae Kim, Tae Jin Cho, Sang Do 
Ha1, Joon Il Cho2, Soon Ho Lee2, Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 
1Department of Food Science and Technology, Chung-Ang 
University, Korea, 2Food Microbiology Division, National 
Institute of Food and Drug Safety Evaluation, Korea

The objective of this study was to investigate the microbiolo-
gical safety of various raw seafood products including hali-
buts, oysters, rockfishes, squids, and tunas (n=127). Micro-
biological analysis was performed quantitatively for aerobic 
plate count (APC), coliforms, Bacillus cereus, Staphylococcus 
aureus, and Vibrio parahaemolyticusand qualitatively for 
Escherichia coli and 8 kinds of foodborne pathogens. The 
average contamination levels of APC in halibuts, oysters, 
rockfishes, squids, and tunas were 2.94, 3.05, 3.32, 3.36, and 
2.68 log CFU/g respectively and they were only mildly conta-
minated with coliforms (all samples had < 1 log CFU/g). The 
highest B. cereus and S. aureus counts were associated with 
oysters (average=1.08, 0.15 log CFU/g), respectively. In quali-
tative analysis, B. cereus was frequently isolated from raw 
seafood products (96.7% oysters, 43.3% tunas, 28.6% squids, 
23.3% rockfishes, and 16.7% halibuts).
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Changes in Microbial Contamination Levels of 
Ganjang Gejang (Crab Marinated in Soy Sauce) on the 
Processing Steps and the Scale of Plant

Tae Jin Cho*, Sun Ae Kim, Yoon Ji Hong, Eun Sook 
Choi, Sang Do Ha1, Joon Il Cho2, Soon Ho Lee2, Min 
Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 
1Department of Food Science and Technology, Chung-Ang 
University, Korea, 2Food Microbiology Division, National 
Institute of Food and Drug Safety Evaluation, Korea

The present study investigated the microbial contamination 
present in ganjang gejang by examining 106 samples (52 raw 
materials, 54 ganjang) taken at different steps of manufactu-
ring process in 6 plants. APC, coliforms, and 3 kinds of 
foodborne pathogens (B. cereus, S. aureus, V. parahaemoly-
ticus) were investigated by quantitative analysis, E. coli and 
5 kinds of foodborne pathogens (B. cereus, S. aureus, S. spp., 
L. monocytogenes, V. parahaemolyticus) were investigated by 
qualitative analysis. Average contamination level of APC in 
raw material decreased after washing process (0.5 log CFU/g 
decrease) and increased after dipping process (1.6 log CFU/g 
increase). Higher detection rate of coliforms in ganjang (59.3%) 
than that of raw material (38.5%) indicates the possibility of 
cross-contamination during dipping process. Average micro-
bial population of final products on manufacturing process 
was higher in small-scale plants (APC 5.5 log CFU/g) than 
that of middle-scale plants (APC 2.8 log CFU/g). These results 
suggest the importance of controlling dipping process to 
prevent cross-contamination and considering scale of plant 
for effective hygienic control.

P10 -108

Microbial Contamination in Kitchens and 
Refrigerators of Korea Households

Seung-Yong Lim*, Jae-Geun Koo, Kwonsam Park, 
Yongtae Kim, Nayoung Lee, Jung-Kil Seo, Joonbae Hong1

Department of Food Science and Biotechnology, Kunsan 
National University, Korea, 1Food Microbiology Team, 
Test & Research Department, Consumer Safety Center, Korea 
Consumer Agency, Korea

The objectives of this study were to investigate the microbial 
contamination level of domestic kitchen environments and to 
provide the information to improve food safety in 50 dome-
stic house kitchen located in Seoul, Incheon and Gyeonggido. 
Dishcloths, chopping board, and refrigerator swabs were 
examined for the presence of coliforms, Salmonella spp., 
Campylobacter jejuni/coli, Escherichia coli, Listeria monocyto-
genes, and Staphylococcus aureus. The mean of coliforms 
counts for dishcloths, chopping board, and refrigerator drawer 
was 4.8±1.84, 4.04±1.53, 4.11±1.65 Log CFU/100 cm2, res-
pectively. Salmonells spp. and C. jejuni/coli were not detected 
in all samples. E. coli were detected to 3 in dishcloths and 
1 of 50 samples in the refrigerator drawer. L. monocytogenes 
was detected in drawer in the refrigerator at 2 of 50 samples. 
In the case of S. aureus, the detection of dishcloths, chopping 
board, drawer in the refrigerator was 21, 12, and 14 of 50 
samples, respectively. The results of microbiological test in 
domestic kitchen utensils can be used to emphasize the 
importance of the sanitary conditions in domestic kitchen 
environments.

P10 -107

Development of Selective Medium for Detection of 
Shigella sonnei

Guk Nam Na*, Min Suk Rhee
Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea

Shigella sonnei, one of the four species of Shigella, mainly 
cause shigellosis in developed countries. MacConkey agar 
recommended by FDA for Shigella spp. not only has low 
selectivity, but cannot identify Shigella species. In this study, 
a new selective medium (3S medium) was developed using 
3 carbohydrates (lactose, D-sorbitol, D-xylose) and 5-bromo-4- 
chloro-3-indolyl-β-D-galactopyranoside (X-gal) as selective 
agent. 1) Carbohydrates and X-gal fermentation tests, 2) obser-
vation of morphology, 3) recovery tests, and 4) verification 
of 3S medium were conducted. S. sonnei did not ferment 3 
carbohydrates but could ferment X-gal, which grew well on 
the 3S medium. S. sonnei produced typical colonies having 
turquoise bluecenters surrounded by translucent rough edges, 
while other strains were inhibited to grow or produced 
different colonies. Verification of 3S medium was conducted 
with 30 strains including Shigella spp. and other strains with 
similar biological properties. The 3S medium showed superior 
selectivity and specificity for S. sonnei. This is the first 
medium for S. sonnei that it could be used for the selective 
isolation of S. sonnei in environmental or food industry.

P10 -109

Growth Characteristics of L. monocytogenes in Milk 
and Ready-to-eat (RTE) Quail Egg at Retail Markets 

Soo Hyeon Hong*, Keun Cheol Park, Young Jo Kim1, 
Jin San Moon2, Ki Sun Yoon
Department of Food and Nutrition, Kyung Hee University, 
Korea, 1Livestock Products Standard Division, Office of Food 
Standard Planning, Ministry of Food and Drug Safety, Korea, 
2Veterinary Pharmaceutical Management, Department 
Animal Disease Control, Animal and Plant Quarantine 
Agency, Ministry of Agriculture, Food and Rural Affairs, Korea

Presence of L. monocytogenes in milk and RTE quail egg is 
of public health concern because of its comparatively high 
heat resistance and growth at refrigeration temperature. Thus, 
growth characteristics of L. monocytogenes in skim milk, 
whole milk and RTE quail egg were compared at 4 and 10°C.
L. monocytogenes at a concentration of 101, 102, or 103 CFU/ 
mL was inoculated into 50 mL of skim and whole milk in 
Erlenmeyer flask, respectively. 10 g of quail egg with 10 mL 
of commercial storage solution was contaminated with L. 
monocytogenes and stored in Polyethylene zipper bag. The 
initial level of contamination and fat did not significantly 
affect on the growth of L. monocytogenes in milk. At 4°C, L. 
monocytogenes in milk increased by 0.5-1 log CFU/mL, while 
the populations of L. monocytogenes in milk reached to the 
maximum level at 10°C within the expiration date, regardless 
of initial level. In quail egg, L. monocytogenes grew to maxi-
mum level within the expiration date at both temperatures. 
Therefore, control of L. monocytogenes contamination during 
processing of milk and quail egg must be implemented to 
reduce the risk of L. monocytogenes growth at retail markets.
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The Presence and Survival of Virulence Enterohemo-
rrhagic E. coli (EHEC) in Frozen Meat Products

Eun Young Ro*, Young Jo Kim1, Jin San Moon2, Ki Sun Yoon
Department of Food and Nutrition, Kyung Hee University, 
Korea, 1Livestock Products Standard Division, Office of Food 
Standard Planning, Ministry of Food and Drug Safety, Korea, 
2Veterinary Pharmaceutical Management, Department 
Animal Disease Control, Animal and Plant Quarantine 
Agency, Ministry of Agriculture, Food and Rural Affairs, Korea

Enterohemorrhagic E. coli (EHEC) is an important cause of 
food poisoning outbreaks in humans, transmitted mainly by 
minced meat products. The objectives of this study were to 
investigate contamination level and the presence of EHEC in 
frozen meat products and to evaluate its survival during 
storage. We analyzed the contamination levels of total aerobic 
counts, coliforms and E. coli in frozen meat patties, Dduk- 
Galbis and pork cutlets. The presence of EHEC was analyzed 
by a PCR to identify VT1 and VT2. Survival of EHEC in the 
products was determined during storage at -18°C for 180 days 
by inoculating with 3, 5 log CFU/g of the mixture of EHEC 
(NCCP 13720, 13721). In addition, effect of 3 freeze- thaw 
cycles on the survival of EHEC was studied. Highest 
contamination levels were observed in pork cutlets among 
the products. 20% of frozen meat products have VT1 and 
VT2 genes. During frozen storage and after 3 freeze-thaw 
cycles, populations of EHEC did not change, regardless of the 
type of products and initial inoculated concentration. The 
results indicate that EHEC contaminated in processed ground 
meats during frozen storage will be a hazard, thus proper 
cooking should be enforced.

P10 -112

Effect of Fat and Storage Temperature on The Growth 
or Survival Kinetics of S. aureus and C. perfringens in 
Milk and Ready to Eat Quail Egg

Young Mi Ko*, Yu Jin Na, Young Jo Kim1, Jin San 
Moon2, Ki Sun Yoon
Department of Food and Nutrition, Kyung Hee University, 
Korea, 1Livestock Products Standard Division, Korea Food & 
Drug Administration, Korea, 2Animal Disease Control, 
Animal and Plant Quarantine Agency, Korea

Absence of S. aureus and C. perfringens in milk and egg 
products is required as microbiological limit. Although 
refrigerated products must be kept under 10°C at markets in 
Korea, temperature abuse of refrigerated products is very 
often observed at market. We compared growth or survival 
kinetics of S. aureus and C. perfringens at 10, 15°C in whole 
and skim milk and RTE quail egg to evaluate their risk at 
retail markets. Initial contamination level did not affect the 
growth kinetics of S. aureus, regardless of storage temperature. 
At 10°C, growth of S. aureus in skim milk was faster than 
that of whole milk. At 15°C, low contamination level of S. 
aureus (10 CFU/mL) grew rapidly in milk and egg products 
and reached to the maximum level within shelf life. Survival 
of C. perfringens in whole milk was greater than that in skim 
milk, indicating that the fat content in milk influence the 
survival of C. perfringens. Absence of S. aureus in microbio-
logical limit and proper temperature management during 
distribution should be enforced to protect the consumer. C. 
perfringens is not growing in milk and RTE quail eggs stored 
at 10 and 15°C, no health risk due to C. perfringens is claimed 
in these products.

P10 -111

Investigation of the Interaction between Food Nano-
materials and Lipid Membrane by Electrical 
Measurement

Ki-Baek Jeong*, Min-Cheol Lim, Soo-Jin Choi1, 
Young-Rok Kim
Institute of Life Sciences and Resources & Department of Food 
Science and Biotechnology, College of Life Sciences, Kyung 
Hee University, Korea, 1Department of Food Science and 
Technology, Seoul Women’s University, Korea

Nanotechnology has been widely used in food industry with 
its potential applications in food processing, ingredients, 
packaging and safety ensurance. However, there have long 
concerns for possible negative effects from nanomaterials. 
Determining this interaction between nano-materials and 
biological matrix can give critical information on the safety 
of nanomaterials. In this study, electrical measurements were 
employed to understand the interaction between macro/nano 
CaCO3 and biological membrane. Capacitance of membrane 
was measured to compare the phenomenon taking place 
while the membrane was exposed to CaCO3 in various sizes. 
We also monitored the dynamics of membrane protein, 
gramicidin, in the presence of CaCO3 nanoparticles. The 
effects of Ca2+ ion was also investigated to exclude the pos-
sible interference of cations to the mechanical and electrical 
properties of lipid membrane. This approach is sensitive and 
simple to monitor the interaction between nanomaterials and 
biological matrices.

P10 -113

Risk Assessment of Inorganic Arsenic in Seaweeds 
(Laver, Sea Mustard, Kelp, and Seaweed Fusiforme) in 
Korea

Won-Hee Jeong*, Il-Shik Shin
Department of Marine Food Science and Technology 
Gangneung-Wonju National University, Korea

Arsenic is a very high harms so that it is classified into 
"Group 1’ of the carcinogenic substances by International 
Agency for Research on Cancer, and especially sea products 
is exposed to it very much. Provisional Tolerable Weekly 
Intake (PTWI) of arsenic and inorganic arsenic (IA) was 
known to 350.0 μg/kg body weight (bw)/week and 15.0 μg/kg 
bw/week, respectively (Joint Expert Committee on Food 
Additives, JECFA). The purpose of this study is risk assess-
ment of IA in seaweed of Korea. The average daily intake of 
laver, kelp, sea mustard, and seaweed fusiforme per Korean 
were 1.0, 0.1, 0.6, and 0.1 g, respectively. The IA amounts 
of laver, kelp, sea mustard and seaweed fusiforme were 
0.068-0.15, 0.083-0.19, 0.10-0.25, and 1.46-9.19 mg/kg, res-
pectively. The IA amount of intake to human(average bw, 60 
kg) of laver, kelp, sea mustard and seaweed fusiforme were 
0.15, 0.019, 0.15, and 0.92 μg/kg bw/day, and from environ-
ment of soil, drinking water, air were 0.13 mg/kg, 0.05 mg/L, 
and 1.0 μg/m3, respectively. From above results, the IA amount 
of intake to per Korean was supposed to 1.24 μg/kg bw/day 
(8.68 μg/kg bw/week) that is lower than PTWI of JECFA (15.0 
μg/kg bw/week).
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Molecular and Genomic Investigation of Host Lysis 
and Lysogen Formation Systems of Salmonella-infec-
ting Temperate Bacteriophage SPN9CC

Hakdong Shin*, Ju-Hoon Lee1, Hyunjin Yoon2, Sangryeol Ryu
Department of Food and Animal Biotechnology, Department of 
Agricultural Biotechnology, Seoul National University, Korea, 
1Department of Food Science and Biotechnology, Graduate 
School of Biotechnology, Kyung Hee University, Korea, 2Depart-
ment of Food Technology and Services, Eulji University, Korea

To understand phage infection and host lysis mechanisms, a 
novel phage SPN9CC was characterized. It infects S. Typhi-
murium via O-antigen of lipopolysaccharide and forms 
unique clear plaques with cloudy centers. Phylogenetic 
analysis revealed that SPN9CC is a P22-like phage. However, 
comparative genomic analysis with P22-like phages showed 
that their host lysis geneclusters and lysogeny control regions 
share very low identities, suggesting that host lysis and 
lysogen formation mechanisms may be diverse among P22- 
like phages. Expression of SPN9CC host lysis genes revealed 
that collaboration of these lysis proteins is important for host 
lyses and holin is a key protein. To further investigate the 
role of lysogeny control region in SPN9CC, the ΔcI mutant 
(SPN9CCM) was constructed and it does not produce a 
cloudy center in the plaques, suggesting that SPN9CCM is 
virulentand no longer temperate. Comparative analysis 
revealed that SPN9CCM has shorter eclipse/latent periods 
and larger burst size as well as higher host lysis activity than 
SPN9CC. The present work indicates the possibility of 
engineering temperate phages as promising biocontrol agents 
similar to virulent phages.

P10 -116

Estimation of the Impact of Climate Change on 
Zearalenone Contamination in Rice (Oryza sartiva L.) 
in South Korea

Hyun Ee Ok*, Jae Ho Sim, Yongsung Joo1, Nari Lee2, Ki 
Hwan Park, Hyang Sook Chun
Department of Food Science and Technology, Chung-Ang 
University, Korea , 1Department of Statistics, Dongguk University, 
Korea, 2Food Safety Research Center, Korea Food Research 
Institute, Korea

The objective of the current study was to build a descriptive 
model to estimate the impacts of climate change on zearale-
none (ZEN) contamination of rice, and draw maps of potential 
ZEN contamination in rice in South Korea. Observational data 
from 160 rice fields in South Korea were analyzed, including 
the ZEN concentrations in mature rice and local weather. 
Multiple regression analyses were conducted, and the best set 
of explanatory variables, mainly including weather factors, 
was selected. The final model included the following variables: 
temperature at harvest, temperature change at harvest, abso-
lute humidity at harvest, absolute humidity change at harvest, 
temperature during heading period, absolute humidity during 
heading period and regions. Based on this model, the trend 
of climate change on ZEN contamination of rice was esti-
mated. The output was generated over 90 years, in RCP 8.5 
climate scenario. Predictions showed that the ZEN contami-
nation in rice was expected to be increased in 2040’s and 
2090’s. The present study provides a predictive map of ZEN 
contamination in rice, which may help in developing effective 
control measures against climate change.

P10 -115

The Effects of NaCl and Amino Acids on the 
Germination of Clostridium difficile Spores

Gu-Sang Yim*, Hye Jin Jang, Changhoon Chai, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, 
Korea

Clostridium difficile, spore-forming pathogenic bacteria, is fre-
quently found in meat products. C. difficile spore shows the 
resistance to environmental stresses including heat, radiation 
and chemicals used for spore killing, which makes it difficult 
to ensure the food safety of food products contaminated by 
C. difficile. However C. difficile in the vegetative state is 
interestingly sensitive to such environmental stresses. This 
study investigates the effect of differently prepared proteim 
hydrolysates as well as individual amino acids on the germi-
nation of C. difficile spore under varied concentration of 
NaCl. C. difficile spore was suspended in 0.1% protein hydro-
lysate solutions at different concentration of NaCl or in 0.2% 
amino acid solution with 0.1% sodium taurocholate. at 
different concentration of NaCl. The germination of C. difficile
spore was promoted in 0.2% arginine with 0.1% sodium 
taturocholate at low concentration of NaCl. Especially the 
germination of C. difficile spore was decreased as the increase 
of NaCl concentration.

P10 -117

The Improvement of the Thermal Inactivation Efficacy 
on Bacillus cereus Spore by Promoting the Germination

Kyoung-Soo Lee*, Changhoon Chai, Gu-Sang Yim, 
Se-Wook Oh
Department of Food and Nutrition, Kookmin Universitiy, Korea

Bacillus cereus, an aerobic and spore-forming pathogenic 
bacteria, produces enterotoxins with the growth and proli-
feration, and causes a foodborne illness including severe 
nausea, vomiting, and diarrhea by the intake of its entero-
toxins. B. cereus in the vegetative state is susceptible to the 
environmental stresses such as heat, radiation, high pressure, 
and chemicals, but is resistant to the stresses once it turns 
to the dormant spore. Thus it is extremely difficult to inac-
tivate B. cereus spore existing in foods. This study investigated 
the physical and chemical conditions to promote the germi-
nation of B. cereus in a purpose to improve the efficacy of 
thermal inactivation of B. cereus spore. We screened amino 
acids promoting the germination of B. cereus spore and found 
that the germination was promoted significantly at the pre-
sence of L-alanine and inosine mixture (100 and 10 mM 
respectively). The heat treatment on B. cereus promoted the 
germination of B. cereus spore. Especially the population of 
germinated B. cereus spore was increased as the temperature 
of the heat treatment was increased from 50 to 70°C.
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Isolation of a Foodborne Pathogen, Vibrio 
parahaemolyticus and Its Specific Phages from 
Kyungnam and Jeonnam Coastal Area

Jeil Hong*, Hyun-Joo Chang, Nari Lee, Sung-Wook Choi
Korea Food Research Institute, Korea

Vibrio parahaemolyticus is one of the major foodborne patho-
genic bacteria causing gastroenteritis by the consumption of 
raw seafoods throughout the world. Bacteriophages have 
potential as an alternative to antibiotics or antibacterial 
agents in controlling bacterial food contamination. In order 
to isolating V. parahaemolyticus and its specific phages, we 
collected sea water, sediment, and seafood samples from 
Kyungnam and Jeonnam coastal area in spring. V. parahae-
molyticus was isolated by using selective media according to 
the official manual, and identified by Vitek2 system. Plaque 
assay was used to identify the presence of phage in enrich-
ment culture. Out of 77 samples collected from two local 
area, 13 (17%) were positive for V. parahaemolyticus, and its 
specific phages were detected in 22 (28%) samples. In spite 
of seawater temperature below 13°C, V. parahaemolyticus and 
its phages were founded from various samples. Samples 
showing occurrence of V. parahaemolyticus did not always 
correspond with those showing occurrence of its phages. 
Following research on the characterization of V. parahaemoly-
ticus specific phages should be carried out to apply for foods 
as a biocontrol agent.

P10 -120

Synergy Effect of Trisodium Phosphate and Ethanol 
to Inactivate Murine Norovirus 1 on Lettuce and 
Paprika

Eun-Jin Kim*, Young-Duck Lee, Kwang-Yup Kim1, 
Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon 
University, Korea, 1Department of Food Science and Technology, 
Chungbuk National University, Korea

Consumption of contaminated fruits or vegetables with noro-
viruses (NoVs) cause epidemic gastroenteritis outbreaks. In 
this study, the synergy effect was evaluated using trisodium 
phosphate (TSP) and ethanol against murine norovirus 
(MNV-1) as a surrogate for human NoVs on lettuce and paprika 
by real-time RT-PCR. As the result, MNV-1 on stainless steel 
was stable under dry condition at 25°C for 4 days and at high 
and low pH (pH 2, 3, 9, 10) for 1hr. MNV-1 treated with 70% 
ethanol for 30 min was inactivated, while 30% and 50% 
ethanol was not effective in reducing virus. MNV-1 was reduced 
to undetectable level by 2% and 5% TSP, respectively, after 
1 min, whereas treatment with 1% TSP for 30 min was not 
effective. Synergy effect of TSP and ethanol showed that a 
combination of only 1% TSP and 30% ethanol effectively 
inactivated MNV-1 on stainless steel after 1min. Also, MNV-1 
on lettuce and paprika was inactivated by 1% TSP and 30% 
ethanol combined treatment after 15 min and 1 min, respec-
tively. In conclusion, combination of TSP and ethanol with 
low concentration and short contact time might be useful for 
reduction of norovirus in various foods as compared to single 
treatment.

P10 -119

Shelf-life Extension of Hard Boiled and Peeled Quail 
Eggs by Grapefruit Seed Extract

So-Yeon Lee*, Da-Young Lee, Min-Ji Bae, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, 
Korea

This study was executed to investigate the extension of the 
shelf-life of hard boiled and peeled quail eggs by the addition 
of grapefruit seed extract as a natural preservative. Hard 
boiled quail eggs were peeled and packaged in sterilized high 
density polyethylene bag (18×20 cm) with filling solutions 
having grapefruit seed extract (0.1, 0.25, 0.5, 1, or 2%) in 
distilled water, and then stored at 25oC for 7 days. Total 
aerobic microbes in filling solutions of each quail egg package 
were counted every 24 h for 7 days by cultivating them on 
nutrient agar plate. The populations of total aerobic microbes 
in quail egg packages containing 0 and 0.1% grapefruit seed 
extracts were increased obviously in the storage day of 1-2 
and reached to the plateau on day 3. However no microbe 
was detected in quail egg packages containing 0.25, 0.5, 1, 
and 2% grapefruit seed extracts. Thus, it is concluded grape-
fruit seed extract is effective for shelf-life extension.

P10 -121

Prevalence of Shigella spp. from Pork, Beef, Poultry, 
Vegetable, Salad and Seafood in Korea

Hye-Jin Jang*, Gu-Sang Yim, Kyoun-Soo Lee, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, Korea

Shigella species, a gram-negative, nonmotile rods, and faculta-
tively anaerobic cause the shigellosis including an acute 
invasive enteric infection. The shigellosis is commonly 
regarded as a waterborne and a foodborne disease. WHO 
reported that Shigella spp. is oneof the major health threa-
tening problems in 2005. This study was to investigate the 
prevalence of Shigella spp. in foods based on the conventional 
culture methods and the molecular biological methods. We 
investigated 400 of fresh and processed food products includ-
ing 75 of porks, 93 of beefs, 2 of poultry meats, 117 of 
vegetables, 64 of salads, and 49 of seafoods. One presumptive 
Shigella spp. was isolated in a salad. There should be 
followed by the quantitative risk assessment for Shigella spp. 
in order to understand its risk accurately.
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Inactivation of E. coli within 3 Different LEDs 
Wavelengths and Various Acidic Environments

Se Hun Kim*, Woo Suk Bang
LED-IT Fussion Technology Research Center, Department of 
Food and Nutrition, Yeungnam University, Korea

The effect of 3 different LEDs wavelengths exposure on the 
survival of Escherichia coli ATCC 8739 in various acidic 
environments was studied. Bacterial cultures at pH 3.5, 4, 
and 4.5 in TSB were exposed by 461, 521, 642 nm LEDs for 
10 h at 15°C. Results showed that cells exposed at 461 nm 
showed higher decrease than cells exposed by 521 and 642 
nm. Bacteria cultures at pH 3.5, 4, and 4.5 of TSB were killed 
after 3, 4, and 6 h exposure by 461 nm. However, cells 
exposed for 10 h by 521 nm showed 1-3 log CFU/mL reduction 
at pH 3.5-4.5 of TSB. The lowest reduction was 10 h exposure 
at 642 nm, which resulted in about 1 log CFU/mL reduction. 
The results indicated that the inactivation of E. coli were 
greater under 461 nm treatment with combined acid environ-
ment than under other two wavelengths with acidic environ-
ment.

P10 -124

Study on Bactericidal Effect of Staphylococcus aureus 
from 3 Color Different Wavelength LED

Jung Sun Do*, Woo Suk Bang
LED-IT Fussion Technology Research Center, Department of 
Food and Nutrition, Yeungnam University, Korea

This study was carried out the bactericidal effect of 461, 521 
and 642 nm wavelength on S. aureus strains. LED (Blue, 
Green, Red) treatment were conducted in S. aureus at pH 3.5, 
4, 5 and 15°C for 10 h. Dosage received by S. aureus was 
596.7, 431.2, 688.0 J/cm2 (461 nm, 521 nm, 642 nm) after 10 
h exposure. S. aureus (ATCC 43300) at 461 nm irradiation 
were resulted in a 6 log CFU/mL reduction at pH 3.5, 4, 5 
for 2, 3, 7 h, respectively. Also 521 nm, 642 nm irradiation 
results showed that 6, 6, 0.5 log CFU/mL and 6, 1.5, 0 log 
CFU/mL reduction at pH 3.5, 4, 5 for 3, 10, 10 h and 8, 10, 
10 h, respectively. Therefore, combination treatment with pH 
and 3 wavelength exposure significantly increased in 
inactivation rate of S. aureus. The highest bactericidal effect 
was 461 nm at pH 3.5.

P10 -123

Antimicrobial Activities of PineXol® and Potamogeton 
pectinatus Extracts 

Se-Hun Kim*, Woo Suk Bang, Hyun-Jung Chung1

LED-IT Fussion Technology Research Center, Department of 
Food and Nutrition, Yeungnam University, Korea, 1Department 
of Food and Nutrition, Inha University, Inha University, Korea

The purpose of this study was to evaluate the antimicrobial 
effect of extracts from PineXol® and Potamogeton pectinatus 
(PP) and thermal stability on common foodborne microorga-
nisms (3 gram positive and 3 gram negative bacteria). Anti-
microbial activities were assessed by the disk diffusion 
method and thermal stabilities of extracts were performed at 
60, 70, 80, and 100°C for 10 min. Zones of inhibition were 
in the range of 19-21 (mm) or 16-19 (mm) by PineXol® or 
PP ethanol extract, respectively at 100 mg/mL concentration. 
The extract from PP showed the strongest antimicrobial effect 
against MRSA and E. coli O157:H7. The extract of PineXol®

showed the strongest antimicrobial effect against Bacillus 
cereus. For the thermal stability of extracts, their antimicro-
bial effect were stable with increasing temperature. Overall, 
the data suggest that the extracts have promising potential for 
application in various food products for which a natural anti-
microbial additive is desired.

P10 -125

The Research Separation and Identification of the 
Fungi in the Dried Aquatic Products 

Gyoung Jin We*, Hya-Jin Na, Hun-Jun Lee1

Fungi Research Center, Korea Food Information Institute, 
Korea, 1Hygiene and Microbiology Research Center, Japan

In this study, dried aquatic products such as squid, anchovy, 
octopus, shrimp, seaweed, kelp, dried clam, sea cucumbers, 
mussels, manila clams was purchased at the commercial 
market and major supermarket to identify the level of conta-
mination of fungi. PDA and M40Y were used to separate the 
fungi and they were incubated at 25°C for 7 days. Separated 
fungus was identified by morphological methods. The results 
obtained for fungal counts were in the order 2.4 log CFU/g. 
Fungal counts of conventional market products were higher 
than those of major supermarkets. And the fungal counts of 
the sealed products were lower about 0.6 log CFU/g than 
those of the unsealed products. Especially, the highest fungal 
counts were observed in unsealed products which were 
purchased at conventional market. The 9 genera of fungi 
which are Acremonium sp., Alternaria sp., Aspergillus sp., 
Cladosporium sp., Eurotium sp., Mucor sp., Rhizopus sp. 
Penicillium sp., and Trichoderma sp. were separated. The 
results of this research can be used to establish safety 
management methods of the dried aquatic products which 
are selling in conventional and major market.
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Reduction of Nitrate Nitrogen in Drinking Water 
Otained from Groundwater Using Granular Activated 
Carbon Filter

Seok-Jin Seo*, Kyeong-Ok Choi, Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

Nitrate nitrogen is usually found in the groundwater and 
causes cancer and cyanosis in children. In this study, granular 
activated carbon (GAC) with large specific surface area and 
pores was used as a filtering medium to remove nitrate 
nitrogen in drinking water. GAC was used as filtering material 
of nitrate nitrogen contaminated water and was evaluated in 
terms of evaluating adsorption efficiency. 0.1 g of GAC was 
immersed in 10 mL of water with 50 ppm nitrate nitrogen 
concentration for 2, 1, and 1/2 h respectively. After each 
adsorption treatment, the brucine test was used to investigate 
the adsorption capacity of GAC for nitrate nitrogen. The GAC 
filter reacting for 2, 1, and 1/2 h removed 68, 40, and 11% 
nitrate nitrogen from the nitrate contaminated waters respec-
tively. The GAC filter has potential to remove nitrate nitrogen 
from the contaminated water and its efficient reaction time 
for nitrate nitrogen adsorption can be determined optically.

P10 -128

Development and Application of Detection Method 
for Aphanizomenon flos-aquae Not Usable as a Food 
Materials in Korea

Yong-Chjun Park*, Ho-Yeon Lee, Yong-Sang Kim, Mi-Ra 
Kim, Kyu-Heon Kim, Jae-Hwang Lee, Jae-I Kim, 
Sang-Yub Kim, Sang-Jae Lee, Young-Mi Jang
New Hazardous Substances Team, Ministry of Food and Drug 
Safety, Korea

Anatoxin-a, saxitoxin and neosaxitoxin are produced by 
Aphanizomenon flos-aquae that is a sort of the cyanobacteria 
phylum. Therefore, it is not permitted for food materials in 
Korea. Traditionally, the classification of cyanobacteria has 
been based on morphological characters such as trichome 
width, cell size, division planes, shape, and the presence of 
character such as gas vacuole. But, some diagnostic features, 
such as gas vacuole or akinetes, can show variation with 
different environmental or growth conditions and even be 
lost during cultivation. Therefore, we developed detection 
method for functional foods containing Aph. flos-aquae by 
PCR. To design the primer, 16S rRNA region of Aph. flos- 
aquae, Spirulina laxissima, and Spirulina spp. registered in 
the GeneBank (www.ncbi.nlm.nih.gov) have been used and 
for comparative analysis, BioEdit ver. 7.0.9.0. was used. As 
a result, we was design AFA-F1/AFAR1 (363 bp) primer for 
the differentiation Aph. flos-aquae from chlorella, spirulina, 
green tea, and spinach. Also, it could be distinguished 
chlorella and spirulina products those are made to contain 
1% Aph. flos-aquae.

P10 -127

Structures of RNA Polymerase-VPg Complexes and 
Potential Candidates of Novel Antiviral Agents 
against Norovirus

Ji-Hye Lee*, Jong Hyeon Seok, Yeon Bin Jung, Seon Young 
Bae1, Mi Oh1, Mi Sook Chung1, Kyung Hyun Kim
Department of Biotechnology & Bioinformatics, Korea 
University, Korea, 1Department of Food and Nutrition, 
Duksung Women's University, Korea

Norovirus is the leading cause of epidemic acute, nonbac-
terial gastroenteritis. MNV-1 RNA dependent RNA polymerase 
(RdRp) requires a protein primer VPg (Virion protein genome 
linked) for viral replication. We determined the crystal struc-
tures of complexes of MNV-1 RdRp-VPg(1-73)-RNA as well as 
RdRp-VPg peptides. VPg contains two alpha helices as shown 
in the native VPg structure. Binding of VPg significantly 
enhanced the interactions of hexameric RdRps, leading to the 
formation of aggregates, which was confirmed by EM and 
biochemical studies. Our result suggest that MNV-1 VPg plays 
roles as a primer and as a mediator for multimerization of 
RdRp with its N-terminal region to enhance viral replication. 
We also investigated the antiviral activities of virtually 
screened ligands and natural products to develop antiviral 
agents. 2-thiouridine (2-TU) and black raspberry (Rubus 
coreanus, Rc) and mulberry (Morus alba, Ma), and their seed 
extracts shows good anti-norovirus acticites. Our target 
candidates including natural biomaterials might prove useful 
in designing novel antiviral agent against norovirus.

P10 -129

Evaluation of Estrogenic Activity of Phytoestrogens 
Using Stably Transfected Transcriptional Activation 
Assay (OECDTG455)

HeeSeok Lee*, Eun-Jung Park, Seol-Hyun Park, Kyung- 
Yong Oh, Min-Hee Kim, Jae-Ho Oh, Jin-Hwan Hong
Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

Phytoestrogens are non-steroidal plant compounds that have 
the ability to cause estrogenic or antiestrogenic effects because 
of their structural similarity with 17β-estradiol. Phytoestrogens 
are considered to be endocrine disruptors, but many have 
reported that the hypothesis is still controversial. In this 
study, we selected two phytoestrogens as the test materials 
to evaluate estrogenic activity through OECD Test Guideline 
TG 455 in order to establish safety of phytoestrogens. The 
first one is isoflavone compound Genistein that is isolated 
from soybean and the second one is coumesterol which is a 
family of coumestan. The estrogenic activity of genistein and 
coumesterol exhibited estrogenic effects with PC50 values of 
1.09×10-8 and 1.90×10-10 M, respectively in OECD TG455 
assay. These activities of genistein and coumesterol are 
approximately 340 and 6-fold less than 17β-estradiol (3.20×
10-11 M). Our data suggest that both phytoestrogens mimic 
estrogenic activity. Moreover, OECD test guideline TG455 
may be useful as a screening tool for potential endocrine 
disruptors.
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Evaluation of Androgen Receptor Binding Affinity in 
POPs

HeeSeok Lee*, Eun-Jung Park, Seol-Hyun Park, Kyung- 
Yong Oh, Min-Hee Kim, Jae-Ho Oh, Jin-Hwan Hong
Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

Persistent organic pollutants (POPs) are the organic substances 
that are resistant to degradation by natural circumstances 
including chemical, biological, and photolytic processes. 
They are exposed to the environment surrounding biotic 
system, being capable of accumulation in human body 
through food chain. In this study, we here select Lindane, 
Arochlor, Dieldrin, Heptachlor, Chlordane, PBDEs, PFOA, 
p,p-DDT and p,p-DDE as test chemicals for evaluation 
whether POPs physically bind androgen receptor through Rat 
Androgen Receptor Competitor Assay. Both reference chemicals 
(progesterone, testosterone) and selected compounds were 
tested with rat recombinant AR ligand-binding domain. The 
ranked of relative binding affinities of test compounds with 
rAR ligand were lindane > p’p-DDT > p’p-DDE > dieldrin 
> Arochlor > chlordane > Heptachlor > PFOA. PBDEs did 
not exhibit a binding affinity for androgen receptor. Taken 
together, Lindane, p’p-DDT and p’p-DDE have strong androgen 
receptor binding affinity among selected POPs.

P10 -132

Change of Microbial Population in Aster scaber of 
Repeatable Blanching during Storage

Bong-Joo Kim*, Bo-Mi Kim, Young-Duck Lee, Hye Soon 
Kwon1, Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon 
University, Korea, 1Nonghyup Research Center, Korea

Aster scaber are contaminated to spoilage and pathogenic 
bacteria through the storage or distribution. Aster scaber was 
treated two times continuously at 100°C with the interval of 
five min after vacuum packaging and incubated for 3 h at 
20°C. While the Aster scaber were stored, was analyzed for 
color change and microbial of total aerobic bacteria, E.coli, 
Bacillus cereus and lactic acids bacteria. As results, repeat-
able blanching after vacuum packaging was maintained 1-2 
log CFU/g for 15 days. In contrast the microbial number of 
one time blanching was higher than the repeatable blanching. 
Method of repeatable blanching after vacuum packaging was 
effectively decreased bacteria. Color difference during storage 
was observed the lowest in until four month of storage at 
-20°C. Through more research could be used to storage and 
distribution of the green vegetable such as Aster scaber for 
microbiological safety and quality.

P10 -131

Antiviral Effects of Red Wine and Resveratrol on 
Foodborne Viral Surrogate

Mi Oh*, Sun Young Bae, Ji-Hye Lee1, Jong Hyeon 
Seok1, Sella Kim1, Kyung Hyun Kim1, Mi Sook Chung
Department of Food and Nutrition, Duksung Women’s University, 
Korea, 1Department of Biotechnology & Bioinformatics, Korea 
University, Korea

The antiviral effects of red wine, its dealcoholized wine, and 
one of its major component resveratrol on foodborne viral 
surrogates, murine norovirus-1 (MNV-1) and feline calicivirus- 
F9 (FCV-F9), were evaluated by time-of-addition plaque assays. 
The maximal effect of wine was achieved when MNV-1 was 
treated simultaneously and FCV-F9 was pre-treated with red 
wine or its dealcoholized one. Complete inhibition of MNV-1 
plaque formation was obtained by red wine at 1% (a quarter 
glass of wine with a meal). Catechin and gallic acid which 
were identified as major polyphenol compounds in red wine 
by LC/MS/MS showed moderate inhibitory effect. In contrast, 
resveratrol exhibited very high antiviral effects against MNV-1 
and FCV-F9. The EC50 values were 7.7 μM and 49.3 μM at 
the co- and pre-treatment of MNV-1 and FCV-F9 with resver-
atrol, respectively, showing dose-dependency. Resveratrol 
reduced PCR-based MNV-1 polymerase gene expression 
significantly. These findings suggest that red wine and its 
component resveratrol show strong antiviral activities against 
MNV-1 and FCV-F9, possibly by inhibiting the entry and 
blocking internalization of virions in cells, respectively.

P10 -133

Characterization and Application of Staphylococcal 
Phages for Biocontrol of Staphylococcus aureus in 
Cheonggukjang

Bong-Joo Kim*, Ga-Yeon Lim, Young-Duck Lee, 
Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon 
University, Korea

Staphylococcus aureus is present on the skin and mucosa of 
animals and humans. In addition they are food-borne pathogen. 
In this study, the staphylococcal phages were isolated from 
environments and analyzed for characterization, application. 
Three staphylococcal phages (SAP45, SAP48, SAP55) were 
isolated from soil and bovine feces. Three staphylococcal 
phages belonged to Siphoviridae family. The results of restric-
tion fragmentation analysis by EcoRI and EcoRV indicated 
various patterns. In stability test, three phages were not 
detected after 10-15 min at 70°C and were reduced according 
to increase of ethanol concentrations (30-70%). Also, these 
phages were sensitive at low pH (pH 2). Cheonggukjang was 
fermented with E. faecalis KCTC 3206 and S. aureus KCTC 
1621 and staphylococcal phages were inoculated to cheong-
gukjang after or before fermentation. Fermentation of cheong-
gukjang was not affected by staphylococcal phages. S. aureus
was increased to 8-9 CFU/g during fermentation and treat-
ment of staphylococcal phages was reduced by about 2-3 log 
CFU/g (during 7 days). Further study of staphylococcal phages 
might be used agents for biocontrol of S. aureus in various 
fermented food.
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Effects of Egg Shell Membrane Hydrolysates on 
Anti-wrinkle

Jinhee Yoo*, Minhyuk Bang, Youngji Yoo, Jongkeun 
Kim1, Heejin Yang1, Kimoon Park
Department of Food Science & Biotechnology, Sungkyunkwan 
University, Korea, 1Sungkyun Biotech Co., Ltd., Korea

To produce functional cosmetic materials which can be used 
for damaged skin due to stress or environmental pollution, 
our study aims to examine whether egg shell membrane 
(EMS) which has an amino acid composition similar to that 
of collagen and elastin of human skin can be applied. In 
order to test whether fractionated ESM hydrolysates (above 
10 kDa, 3-10 kDa, below 3 kDa) can be used for functional 
cosmetic materials, we examined not only the level of hyalu-
ronic acid production and collagen production, but also the 
MMP-1 enzyme activity by using human keratinocyte cell 
line (HaCaT cell) and Human dermal fibroblast cell line (CCD 
986 SK cell). Our study treated each sample of fracionated 
ESM hydrolysates with different concentration (0 μg/mL, 0.01 
μg/mL, 0.1 μg/mL, 1 μg/mL). Consequently, we have found 
that collagen and hyaluronic acid biosynthesis have increased 
along with the level of concentration. Moreover, we have also 
discovered that the increased level of concentration has been 
found to inhibit collagenase (MMP-1) activity.

P11 -003

Antioxidant Activity, Anti-inflammatory, Anticancer, 
and Antiadipogenic Activity of Evaluation of 
Compositae Sp. Plants

Je-Hyuk Lee*, Hee-Sook Park1, Eun Jeong Choi1, Gun- 
Hee Kim1

Department of Food and Nutrition, Kongju National University, 
Korea, 1Plant Resources Research Institute, Duksung Women's 
University, Korea

Approximately 30-70 mg gallic acid equivalents (GAE)/g dw 
of the total phenolic contents were detected in the extracts 
of Aster spathulifolius, Coreopsis drummondii, Chrysanthe-
mum morifolium, Chrysanthemum boreale, Chrysanthemum 
indicum and Rudbeckia laciniata var. hortensis. Their anti- 
oxidative diphenyl-1-picrylhydrazyl (DPPH) radical scaven-
ging activity and reducing powers appeared to be linear and 
consistent with total phenolic/flavonoids contents in the 
same manner. R. laciniata (200 μg/mL) reduced nitric oxide 
(NO) production to approximately 92.8% (% control) from 
lipopolysaccharide (LPS)-stimulated macrophage cells. Although 
the total phenolic/flavonoids contents and antioxidant activity 
of R. laciniata is low among tested Compositae plants, R. 
laciniata shows the superior inhibitory activity on NO 
biosynthesis from LPS-induced macrophage cells. For antio-
besity activity, C. boreale, C. morifolium, and C. drummondii 
might act in two ways, to accelerate lipid degradation and 
to decrease lipid synthesis in 3T3-L1 adipocyte cells. In other 
hands, C. indicum, A. spathulifolius, and R. laciniata had an 
activity to inhibit lipid synthesis in 3T3-L1 adipocyte cells.

P11 -002

Inhibitory Effect of Egg Shell Membrane Hydrolysates 
on Wrinkles Created by UV Radiation

Jinhee Yoo*, Minhyuk Bang, Youngji Yoo, Jongkeun 
Kim1, Heejin Yang1, Kimoon Park
Department of Food Science & Biotechnology, Sungkyunkwan 
University, Korea, 1Sungkyun Biotech Co., Ltd., Korea

As Ultraviolet Ray exposure increases, it causes intense skin 
irritation which accelerates the rate of skin aging. This in 
turn leads to decrease the components of dermis and to 
induce melanogenesis and keratinization of epidermis. In our 
research, we have used hairless mice that have been exposed 
to UV-B to induce wrinkles for 7 weeks. We then have 
applied Egg Shell Membrane Hydrolysates (ESMH) to the 
treatment group for 5 weeks and then tested skin thickness, 
minimum erythema dose and moisture content. As a result, 
we have found that the treatment group mice’s UV-B radia-
tion-induced skin damages have been largely mitigated 
compared to non-treatment group mice’s. Thus, we have 
concluded that EMSH which helps to mitigate the UV-B 
radiation-induced wrinkles can be used for functional cosmetic 
materials.

P11 -004

Isoliquiritigenin Inhibits Cyclooxygenase-2 and 
Inducible Nitric Oxide Synthase Expression Induced 
by Ovalbumin

Se-Jin Lim1*, Gyo-Jeong Gu2, Hyung-Sun Youn1,2

1Department of Biomedical Laboratory Science, College of 
Medical Sciences, Soonchunhyang University, Korea, 
2Department of Medical Science, College of Medical Sciences, 
Soonchunhyang University, Korea

Egg allergy has been raised as the most prevalent food hyper-
sensitivity in children. Ovalbumin (OVA), which is one of the 
major egg allergens, is the major protein in egg white. Isoli-
quiritigenin (ILG) is an active component present in licorice 
and has been used to treat many chronic diseases for many 
years. In this study, we present biochemical evidence that 
ILG inhibits OVA-induced nuclear factor-B (NF-B) activation. 
ILG also inhibits OVA-induced cyclooxygenase-2 (COX-2) and 
inducible nitric oxide synthase (iNOS) expression. These data 
suggest that ILG has anti-allergy effects.
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Triptolide Suppresses Inducible Nitric Oxide Synthase 
Expression Induced by Toll-like Receptor Agonists

Gyo-Jeong Gu1*, Sang-Hoon Eom2, Se-Jin Lim2, 
Do-Won Jeong2, Eun-Kyeong Lee2, Sang-Hyun Kim2, 
Jong-Seok Kim2, Hyung-Sun Youn1,2

1Department of Medical Science, College of Medical Sciences, 
Soonchunhyang University, Korea , 2Department of Biomedical 
Laboratory Science, College of Medical Sciences, Soonchun-
hyang University, Korea

Toll-like receptors (TLRs) play an important role in the induc-
tion of innate immune responses recognizing many pathogen- 
associated molecular patterns. The activation of TLRs triggers 
two downstream signaling pathways; myeloid differential 
factor 88 (MyD88)- and toll-interleukin-1 receptor domain- 
containing adapter inducing interferon-(TRIF)-dependent 
pathways leading to the induction of pro-inflammatory gene 
products such as inducible nitric oxide synthase (iNOS). The 
present study investigated the effect of triptolide (TP), a 
natural component of Tripterygium wilfordii Hook. F, on infla-
mmation by modulating iNOS expression induced by TLR 
agonists in murine macrophages. TP suppressed iNOS expre-
ssion induced by lipopolysaccharide (TLR4 agonist), poly-
riboinosinic polyribocytidylic acid (TLR3 agonist), and 
macrophage-activating lipopeptide 2-kDa (TLR2 and TLR6 
agonist). All the results suggest that TP can modulate TLR 
signaling pathways and subsequent chronic inflammatory 
responses.

P11 -007

Inhibition Effect of Korean Edible Plant against 
Acetylcholinesterase

Na Y. Lee*, Soo J. Choi1, Hye K. Kim2, Hong Y. Cho, 
Dong H. Shin
Department of Food and Biotechnology, Korea University, 
Korea,1Graduate School of Life Science and Biotechnology, 
Korea University, Korea, 2Department of Food and Biotechno-
logy, Hanseo University, Korea

In Alzheimer’s disease (AD) patients, a decrease in acetylcho-
line (ACh) appears to be a critical element in the develop-
ment of dementia. ACh is rapidly broken down by an enzyme, 
acetylcholinesterase (AChE). The main function of AChE is 
that catalyze the hydrolysis of ACh into choline and acetic 
acid. Thus, it has been focused that acetylcholinesterase inhi-
bitors (AChEIs) is responsible for treating AD. In order to 
search for novel AChE inhibitor, many kinds of Korean plants 
were screened by using the method of Ellman et al. for AChE 
activity. According to the screening results, sample D exhibited 
the highest inhibition. After screening of samples, the ethanol 
extract of the sample D was subsequently partitioned three 
times with n-hexane, chloroform, and ethyl acetate, respec-
tively. The three fractions of chloroform were selected for 
silica-gel column chromatography to purify active compound 
by gradient elution with a mixture of the solvents (CHCl- 
EtOH) and resulted in 33 sub-fractions. The first fraction 
(70:30) was selected to separate the active compound via TLC 
since it demonstrated the highest AChE inhibitory activity 
among 33 sub-fractions of silica-gel column chromatography.

P11 -006

Eupatorium japonicum Extract Suppresses Inducible 
Nitric Oxide Synthase and Cyclooxygenase-2 
Expression Induced by Toll-like Receptor Agonists

Gyo-Jeong Gu1*, Sang-Hoon Eom2, Se-Jin Lim2, 
Do-Won Jeong2, Eun-Kyeong Lee2, Yeong-Seok Yoo2, 
Hyung-Sun Youn1,2

1Department of Medical Science, College of Medical Sciences, 
Soonchunhyang University, Korea , 2Department of Biomedical 
Laboratory Science, College of Medical Sciences, Soonchun-
hyang University, Korea

Toll-like receptors (TLRs) play an important role in the recog-
nition of many pathogen-associated molecular patterns and 
the induction of innate immunity. Dysregulated activation of 
TLR signaling pathways is associated with certain inflamma-
tory diseases. Eupatorium japonicum, which belongs to a 
family of Asteraceae plants, is consumed as a tea. The present 
study investigated the effect of the ethanol extracts of flowers 
of E. japonicum (EJE) on nuclear factor-kappa B (NF-B) acti-
vation and expression of inducible nitric oxide synthase 
(iNOS) and cyclooxygenase-2 (COX-2) by TLR agonists in 
murine macrophages. EJE suppressed NF-B activation and 
iNOS and COX-2 expression induced by lipopolysaccharide 
(TLR4 agonist), polyriboinosinic polyribocytidylic acid (TLR3), 
and macrophage-activating lipopeptide 2-kDa (TLR2 and 
TLR6). These results suggest that EJE can regulate TLR signa-
ling pathways and indicated its potential as a potent anti- 
inflammatory drug.

P11 -008

Nutritional Antioxidants: Targets for Neuroprotection 
in Alzheimer's Disease

Yoon K. Kwon*, Soo J. Choi1, Chan G. Park, Hye K. 
Kim2, Hong Y. Cho, Dong H. Shin
Department of Food and Biotechnology, Korea University, 
Korea, 1Graduate School of Life Science and Biotechnology, 
Korea University, Korea, 2Department of Food and Biotechno-
logy, Hanseo University, Korea

Oxidative stress has been implicated in mechanisms leading 
to neuronal cell injury in various pathological states of the 
brain. Alzheimer's disease (AD) is a progressive disorder with 
cognitive and memory decline, personality changes and synapse 
loss. Oxidative stress is counteracted in biological systems by 
a large set of endogenous antioxidants, including enzymes 
such as superoxide dismutases, catalase, and glutathione 
peroxidase. The brain is particularly low in the antioxidant 
enzymes, particularly those scavenging H2O2, namely gluta-
thione peroxidase or catalase. Food polyphenols can counter-
act these alterations in vitro and are therefore suggested to 
have potential anti-aging and brain-protective activities. To 
investigate the protective effect of sample G against Aβ-induced 
oxidative stress and neurotoxic properties in PC12 cells by 
evaluating cell viability using MTT and DEF-DA assay. Con-
ceivably, sample G could forestall the development of AD, as 
an antioxidant component to this disorder. Such an outcome 
would provide optimism that the signs and symptoms of this 
devastating brain disorder of aging might be largely delayed 
and/or modulated.
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Protective Effect of Phytochemical against 
Trimethyltin-induced Memory Impairment

Cho R. Kim*, Soo J. Choi1, Hye K. Kim2, Hong Y. Cho, 
Dong H. Shin
Department of Food and Biotechnology, Korea University, 
Korea, 1Graduate School of Life Science and Biotechnology, 
Korea University, Korea, 2Department of Food and Biotechno-
logy, Hanseo University, Korea

Alzheimer’s disease (AD) is the most common type of dementia 
with the aging of thepopulation and characterized by pro-
gressive cognitive decline that memory loss is reported as the 
initial symptom of AD. This study is to search promising 
acetylcholinesterase (AChE) inhibitors from natural plants for 
the prevention of neurological disorders. Previously, chemical 
BP was identified as the bioactive component from sample 
C that exhibited potent anti-AChE activity and anti-amnesic 
effect. To confirm the activity of BP against cognitive dysfunc-
tion induced by TMT, Y-maze and passive avoidance tests 
were performed. The results represented that administration 
of BP significantly improved alternation behavior and step- 
through latency. Therefore, it is suggested that the BP should 
be the potent AChE inhibitor contributing to protective 
efficacy in AD.

P11 -011

Anti-inflammatory Effect of Procyanidin Trimer C1 
through Inhibition of LPS-induced MAPK, NF-κB, and 
TLR4 Signaling in Macrophages

Jong-Heum Park*, Eui-Baek Byun, Nak-Yun Sung, 
Du-Sup Song, Jae-Kyung Kim, Beom-Seok Song, 
Ju-Woon Lee, Jae-Hun Kim
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

This study was carried out to clarify the potential role of 
procyanidin trimer C1 in the anti-inflammatory effect of 
polyphenolic compounds. Procyanidin C1 inhibited inducible 
nitric oxide synthase-mediated nitric oxide production and 
the release of pro-inflammatory cytokines (interleukin-6 and 
tumor necrosis factor-α) in lipopolysaccharide (LPS)-induced 
macrophages. Treatment with procyanidin C1 resulted in a 
significant decrease in prostaglandin E2 and cyclooxygenase-2 
levels, as well as the expression of cell surface molecules 
(CD80, CD86, and MHC class II), which was induced by LPS. 
Furthermore, our data demonstrated that the anti-inflamma-
tory effect of procyanidin C1 occurs through inhibition of 
mitogen-activated protein kinase (p38 and c-Jun N-terminal 
kinase) and nuclear factor-κB signaling pathways. These 2 
factors play a major role in controlling inflammation, through 
toll-like receptor 4, suggesting that procyanidin C1 plays a 
potent role in promoting anti-inflammatory activity in macro-
phages. These results represent a novel and effective thera-
peutic intervention for the treatment of inflammatory disease.

P11 -010

Effect of the Procyanidin Trimer C1 on Immune 
Response through NF-κB and MAPK Signaling 
Pathways in Bone-marrow Derived Macrophages

Du-Sup Song1,3*, Eui-Baek Byun1, Nak-Yun Sung1, 
Eui-Hong Byun2, Jong-Heum Park1, Jae-Kyung Kim1, 
Beom-Seok Song1, Ju-Woon Lee1, Hyun-Jin Park3, 
Jae-Hun Kim1

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 2Department of Food science 
and Technology, Kongju National University, Korea, 3School 
of Life sciences and Biotechnology, Korea University, Korea

There have been reports to demonstrate relationships between 
food with a high nutritional value and immune response. This 
study aimed to clarify the role played by the procyanidin trimer 
C1 in immune response. Procyanidin C1 did not exert cytotoxi-
city at concentrations ranging from 7.8 to 62.5 μg/mL in macro-
phage cells; therefore, concentration of 62.5 μg/mL was used 
as the maximum dose of procyanidin C1 throughout subsequent 
experiments. Procyanidin C1 enhanced inducible nitric oxide 
synthase-mediated nitric oxide production in a concentration- 
dependent manner. In addition, procyanidin C1 functionally 
induced macrophage activation by augmenting the expression 
of cell surface molecules (CD80, CD86, and MHC II) and 
proinflammatory cytokine production (tumor necrosis factor 
(TNF)-α, interleukin (IL)-1β, and IL-6) via activation of mitogen- 
activated protein kinase (MAPK), e.g., p38, ERK, and JNK and 
nuclear factor (NF)-κB signaling pathways. Accordingly, these 
findings confirm that the procyanidin C1 enhances the immu-
nological response through the macrophages activation in NF-κ
B and MAPKs signaling cascade.

P11 -012

Quercetin-mediated Tollip Induction Negatively 
Regulates TLR4 Signaling Induced by Lipopolysaccha-
ride in Macrophages

Eui-Baek Byun*, Nak-Yun Sung, Mi-So Yang1, Jong-Heum 
Park, Jae-Kyung Kim, Beom-Seok Song, Ju-Woon Lee, 
Eui-Hong Byun2, Jae-Hun Kim
Advanced Radiation Technology Institute, Korea Atomic Energy 
Research Institute, Korea, 1Department of Microbiology, Infection 
Signaling Network Research Center, College of Medicine, 
Chungnam National University, Korea, 2Department of Food 
science and Technology, Kongju National University, Korea

In this study, we showed the molecular basis for the down-
regulation of TLR4 signal transduction by quercetin. Quer-
cetin markedly elevated the expression of the Toll-interacting 
protein, a negative regulator of TLR signaling. Lipopolysac-
charide-induced expression of cell surface molecules (CD80, 
CD86, and MHC class I/II) and production of pro-inflamma-
tory cytokines (tumor necrosis factor-α, IL-1β, IL-6, and IL- 
12p70) were inhibited by quercetin, and this action was 
prevented by Toll-interacting proteinsilencing. In addition, 
quercetin-treated macrophages inhibited lipopolysaccharide- 
induced activation of mitogen-activated protein kinases, such 
as extracellular signal-regulated kinase 1/2, p38, and c-Jun 
N-terminal kinase, and the translocation of nuclear factor-κB 
and p65 through Toll-interacting protein. Treatment with 
quercetin resulted in a significant decrease in prostaglandin 
E2 and cyclooxygenase-2 levels as well as inducible nitric 
oxide synthase-mediated nitric oxide production induced by 
lipopolysaccharide. Taken together, these findings represent 
new insights into the understanding of negative regulatory 
mechanisms of the TLR4 signaling pathway.
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Gamma-irradiated Genistein Inhibits LPS-induced 
Inflammatory Action in Macrophages

Jong-Heum Park*, Eui-Baek Byun, Mi-So Yang1, Nak-Yun 
Sung, Jae-Kyung Kim, Beom-Seok Song, Ju-Woon Lee, 
Jae-Hun Kim
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 1Department of Microbiology, 
Infection Signaling Network Research Center, College of 
Medicine, Chungnam National University, Korea

The aim of present study was to clarify the potential role of 
gamma-irradiation in the anti-inflammatory effect of genistein. 
Genistein was irradiated at the dose of 0, 25, 50, 75, 100, and 
150 kGy, respectively. Treatment with gamma-irradiated quer-
cetin (150 kGy) did not result in any cellular toxicity com-
pared to non-irradiated genistein. Gamma-irradiated que-
rcetin (150 kGy) was used in all the following experiments. 
Gamma-irradiated genistein (150 kGy) inhibited inducible 
nitric oxide synthase-mediated nitric oxide production and 
pro-inflammatory cytokines level, such as tumor necrosis 
factor-α, interleukin-6 and interleukin-1β, in lipopolysaccha-
ride (LPS)-induced macrophages. Furthermore, the gamma- 
irradiated genistein (150 kGy) markedly decreased LPS-induced 
prostaglandin E2 level as well as the expression of cell surface 
molecules, such as CD80 and CD86. From these findings, we 
suggest that gamma-irradiation enhanced anti-inflammatory 
action of genistein through inhibition of LPS-stimulated 
inflammatory mediators, which provide a new insight into 
the immune-pharmacological role of gamma-irradiated genistein 
in the treatment of inflammatory diseases.

P11 -015

Quality Characteristic of the Beverage Added with 
Watermelon (Citrullus lanatus)

Jae Gwan Noh*, Bong Tae Han, Yee Gi Kim, Tae Il Kim, 
Young Sang Kim, Hyo Jung Kang, Sang Hee Kim, Yeong 
Gil Yeo1

Chungbuk Agricultural Research & Extension Services, Korea, 
1Sangolnongsan Co., Ltd., Korea

Watermelon (Citrullus lanatus (Thunb.), family Cucurbitaceae) 
is a representative fruit in summer and usually consumed in 
raw food. A watermelon contains high water, glucose, fruc-
tose and also large amounts of citrulline. A watermelon with 
red flesh is a significant source of lycopene. This study was 
carried out to develop beverage of four different watermelon 
extracts with manufactured added with medicinal herbs such 
as rubus coreanus in order to explore income of the over- 
production and non-using watermelon. We determined quali-
tycharacteristics such as pH, total acidity, sugar contents, 
color, total polypenol content, antioxidant activity, and a 
sensory evaluation. In watermelon beverage, extract condition 
was best at 80°C for 2 h. The pH and acidity values had high 
in treat IV. Sugar was 11.8-13.2 °Bx in samples. Total poly-
phenol contents were 140.3-166.8 mg%, antioxidant activity 
was 72.76-92.49% in samples. There were high contents total 
polyphenol and antioxidant activity in treat IV. In a sensory 
evaluation, treat IV showed the highest scores for overall 
acceptability.

P11 -014

Decursin Suppresses TGF-β Induced Hepatic Stellate 
Cells Activation

Young Ji Choi*, Seon-Young Kim, Ju Kim, Su Young 
Kim, Kang Yeol Yu
Jeonju Biomaterials Institute, Korea

Liver fibrosis could lead to cirrhosis, liver failure, and even 
liver cancer. Activation of hepatic stellate cells (HSCs) is one 
of the major mechanisms of liver fibrogenesis. Inhibition of 
HSCs activation may provide promising therapies against 
liver fibrogenesis. In this study, we investigated the anti- 
fibrotic mechanism of a reactive ingredient decursin from 
Angelica gigas Nakai root through the confirmation of its 
effect on HSCs. Decursin inhibited HSCs proliferation induced 
by TGF-β. Transcriptional activation of type I collagen and α
-smooth muscle actin were increased in the presence of TGF-
β, but their expressions with decursin treatment. These 
results showed that decursin might have a beneficial effect 
reducing liver fibrosis through prevention of HSCs activation 
and proliferation stimulated by TGF-β.

P11 -016

Physiological and Quality Characteristic of Makgeolli 
Added with Watermelon (Citrullus lanatus)

Jae Gwan Noh*, Bong Tae Han, Yee Gi Kim, Tae Il Kim, 
Young Sang Kim, Hyo Jung Kang, Sang Hee Kim, Yeong 
Gil Yeo1

Chungbuk Agricultural Research & Extension Services, Korea, 
1Sangolnongsan Co., Ltd., Korea

Watermelon (Citrullus lanatus (Thunb.), family Cucurbitaceae)
is a representative fruit in summer and usually consumed in 
raw food. A watermelon contains high water, glucose, fruc-
tose and also large amounts of citrulline. A watermelon with 
red flesh is a significant source of lycopene. This study was 
carried out to develop four different makgeolli with manu-
factured added with 5, 10, 15, and 20% watermelon extracts 
in order to explore income of the over-production and non- 
using watermelon. We determined quality characteristics 
such as pH, total acidity, ethanol content, total polypenol 
content, antioxidant activity, and a sensory evaluation. As a 
result, the increase of the amount of watermelon extract, total 
acidity, polypenol content, antioxidant activity, and ethanol 
content were increased, pH values were 3.83-3.99 in samples. 
In a sensory evaluation, makgeolli added with 20% water-
melon extract showed the highest scores for overall accep-
tability.
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Protective Effect of Rhodiola sachalinensis A. Bor on 
Excessive Exercise Stress

Sang Yoon Choi*, Yeonmi Lee, Hyun min Ju, Hee-Do Hong
Korea Food Research Institute, Korea

Rhodiola sachalinensis A. Bor is a plant naturally grows in 
a high mountain areas. Aim of this study was to evaluate the 
effects of R. sachalinensis A. Bor extract against excessive 
exercise induced stress. R. sachalinensis A. Bor extract signi-
ficantly inhibited L6 muscle cell death and ATP reduction 
caused by H2O2 damage. In addition, the oral administration 
of R. sachalinensis A. Bor extract in mice improved the 43.9% 
of treadmill running time and blood profiles of glutamic 
oxaloacetic transaminase, glutamic pyruvic transaminase, 
lactate dehydrogenase, creatinine, lactate when compared to 
distilled water. These results suggested that R. sachalinensis
A. Bor can attenuate excessive exercise induced damage.

P11 -019

Luteolin Inhibits Glucose-induced Proinflammatory 
Cytokine Production in Human Monocytes

Jung-Mi Yun*, Yeah-Un Kim, Na-Kyoung You
Department of Food and Nutrition, Kwangju Women's 
University, Korea

Hyperglycemia has been implicated as a major contributor to 
several complications of diabetes. High glucose levels induce 
the release of proinflammatory cytokines. Luteolin is a flavone 
isolated from vegetables. Luteolin is known to exert anti- 
inflammatory effects via inhibition of NF-κB signaling pathway. 
In this study, we investigated the effects of luteolin on 
proinflammatory cytokine secretion and its underlying epige-
netic regulation in high glucose-induced human monocytes. 
Human monocytic cells were cultured under controlled nor-
moglycemic or hyperglycemic conditions, in the absence or 
presence of luteolin. Luteolin (3-10 μM) was added for 48 h. 
While hyperglycemic conditions significantly induced histone 
acetylation, NF-κB activation, and proinflammatory cytokines 
release from THP-1 cells, luteolin suppressed NF-κB activity 
and cytokine release. Luteolin also significantly reduced 
CBP/p300 gene expression, as well as the levels of acetylation 
and HAT activity of the CBP/p300 protein, which is a known 
NF-κB coactivator. These results suggest that luteolin inhibits 
HG-induced cytokine production in monocytes, through 
epigenetic changes involving NF-κB.

P11 -018

Suppression of β-Catenin Signaling Pathway in 
Human Prostate Cancer PC-3 Cells by Delphinidin

Jung-Mi Yun*
Department of Food and Nutrtion, Kwangju Women's Unversity, 
Korea

Because of unsatisfactory treatment options for PCa there is 
a need to develop novel preventive approaches for this 
malignancy. Delphinidin, major anthocyanidin present in 
pigmented fruits and vegetables, possesses strong anti- 
oxidant and anti-inflammatory properties. Since deregulation of 
β-catenin signaling pathway contributes to PCa progression, 
we examined the effect of delphinidin on β-catenin signaling 
pathway in human prostate cancer cells. Delphinidin treat-
ment to cells also resulted in increased phosphorylation of 
β-catenin at serine and threonine residues and decreased the 
levels of cytoplasmic β-catenin. Furthermore, delphinidin 
inhibited nuclear translocation of β-catenin and suppressed 
the expression of cyclin D, c-myc, axin-2 and T cell factor-1 
(TCF-1) which are downstream target genes of β-catenin. We 
also found that treatment of cells with delphinidin decreased 
the TCF DNA binding activity. Our results indicate that cell 
growth inhibition of cells by delphinidin is mediated, at least 
in part, by modulating β-catenin signaling pathway. We sug-
gest that delphinidin could be a potent inhibitor of β-catenin 
signaling in human prostate cancer cells.

P11 -020

LPS-Induced NO Inhibition and Antioxidant 
Activities of Ethanol Extracts and Their Solvent 
Partitioned Fractions from Four Brown Seaweeds

MyoungLae Cho*, Dong-Jin Lee1, SangGuan You1

East Sea Research Institute, Korea Institute of Ocean Science 
and Technology, Korea, 1Department of Marine Food Science 
and Technology, Gangneung-Wonju National University, 
Korea

The nitric oxide inhibitory (NOI) and antioxidant (ABTS and 
DPPH radical scavenging effects with reducing power) activities 
of the ethanol (EtOH) extracts and solvent partitioned frac-
tions from Scytosiphon lomentaria, Chorda filum, Agarum 
cribrosum, and Desmarestia viridis were investigated, and the 
correlation between biological activity and total phenolic (TP) 
and phlorotannin (TPT) content was determined by PCA 
analysis. Strong NOI activity was observed in the EtOH 
extracts and their solvent partitioned fractions from D. viridis
and C. filum. In addition, the most potent ABTS and DPPH 
radical scavenging capacity was shown in the EtOH extracts 
and their solvent partitioned fractions from S. lomentaria and 
C. filum, and both also exhibited strong reducing ability. In 
the PCA analysis the content of TPT had a good correlation 
with DPPH (r=0.62), ABTS (r=0.69) and reducing power 
(r=0.65), however, an unfair correlation was observed between 
the contents of TP and TPT and NOI, suggesting that the 
phlorotannins might be responsible for the DPPH and ABTS 
radical scavenging activities.
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Stability and Bioaccessibility of Ginsenosides from 
White and Red Ginseng in the Simulated Digestion

Eun-Ok Kim*, Kwang Hyun Cha, Eun Ha Lee, Cheol-Ho 
Pan, Byung-Hun Um
Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea

This study investigated the stability and bioaccessibility of 
ginsenosides during simulated digestion of white (WG) and 
red ginseng (RG) powder. Most ginsenosides present in WG 
and RG were relatively stable during oral, gastric, and small 
intestinal digestion using a static model system. However, RG 
had a higher content (1148.7 mg/100 g dry weight) of total 
ginsenosides compared to WG (664.2 mg/100 g). The proto-
panaxadiol (PPD)/protopanaxatriol (PPT) ratio of RG was app-
roximatlely 3.6-fold greater than for WG. Bioaccessibility of 
total ginsenosides in aqueous fraction during simulated 
digestion of WG and RG was gradually increased from 74.8% 
to 86.4% and from 55.2 to 84.3%, respectively, and PPD/PPT 
ratio ratio of RG was 4.6-fold greater than for WG. Ginseno-
sides through Caco-2 cell monolayers had low permeability 
(< 1×10-5 cm/s). The permeability in basolateral (BL) to 
apical (AP) direction was 10-fold greater than that in AP to 
BL direction. These findings suggest that ginsenoside compo-
sitions of WG and RG affect the bioaccessibility of ginseno-
sides during digestion and that transport of ginsenosides 
through Caco-2 cells is poor despite moderate apparent 
bioaccessibility.

P11 -023

Solubility and Bioavailability of Nanopowdered 
Oyster Shell in Rats

Yun-Kyung Lee*, Dong-Hwi Kim, Hae-Soo Kwak
Sejong University, Korea

This study was carried out to examine the improvement of 
solubility and bioavailability of Zn-activated nanopowdered 
oyster shell (Zn-NPOS), nanopowdered oyster shell (NPOS), 
and powdered oyster shell (POS). The solution of Zn-NPOS, 
NPOS, and POS were adjusted to the pHs 2, 4, 6,and 8 by 
drop-wise addition of 6M HCl and 5N NaOH. The increase 
in pH resulted in the increase of the solubility of samples. 
The solubility showed that the nanosizing and Zn-activation 
had positive effects on the solubility of oyster shell. The 
bioavailability was determined by everted sac method using 
the small intestine of rat. The Ca bioavailability of the Zn- 
NPOS, NPOS, and POS were 971.38, 780.69, and 604.23 
mg/L, respectively, at 60 min. It was Zn-NPOS group which 
showed the highest degree of Ca bioavailability followed by 
NPOS and POS groups (p<0.05). However, P bioavailability 
was significantly decreased during incubation time (p<0.05). 
Therefore, the Zn-NPOS and NPOS can be a viable strategy 
to improve the efficiency of solubility and bioavailability 
from oyster shell.

P11 -022

The Physicochemical Properties of Nanopowdered 
Oyster Shell

Yun-Kyung Lee*, Hae-Soo Kwak
Sejong Universoty, Korea

Oyster shell is one of the alternative sources of calcium 
(39.1%) to be useful in the foods as a means to meet the 
calcium requirement. Nanosize of oyster shell can improve 
bioavailability and metabolic effects. Therefore, this study 
was carried out to analyze the physicochemical properties of 
nanopowdered oyster shell (NPOS). NPOS and Zn-activated 
nanopowdered oyster shell (Zn-NPOS) were used and particle 
size, scanning electron microscopy (SEM), fourier transform 
infrared spectroscopy (FT-IR), moisture sorption analysis and 
zeta-potential were conducted. This study revealed the results 
as followings. The surface of NPOS, Zn-NPOS, and powdered 
oyster shell (POS) showed sphere-shaped and aggregated, and 
the particle sizes were 257 nm, 389 nm, and 180 μm, respec-
tively. The ranges of molecular bands for the NPOS, Zn-NPOS, 
and POS were observed in the range of 700-2,600 cm-1 by 
FT-IR analysis, and the zeta potential values were -6.8, -2.8 
and -20.9 mV, respectively. Based on the present study, the 
NPOS and Zn-NPOS suggested that the sample were in the 
range of nano sizes without changing chemical structure. 
Therefore, the NPOS and Zn-NPOS may be useful as func-
0tional foods.

P11 -024

Optimization of Water-in-oil-in-water Nanoemulsion 
of Peanut Sprout Extracts by High Energy 
Emulsification-evaporation Method

Ah-young Yoo*, Ji-young Min, Hae-soo Kwak
Sejong University, Korea

Peanut sprout contains high amount of resveratrol that func-
tions antioxidant, antiinflammation, etc. However, resveratrol 
is easily oxidized in light and heat exposure. So, nanoemul-
sion can be a good carrier for encapsulating bioactive mate-
rials. Therefore, this study was carried out to optimize nano-
emulsion of the peanut sprout extracts. The core and coating 
materials were peanut sprout extracts and medium-chain 
triglyceride for W/O phase and maltodextrin for W/O/W phase. 
Polyglycerol polyricinoleate (PGPR) was used as primary 
emulsifier and polyoxyethylene sorbitan monolaurate (PSML) 
secondary. The various conditions, such as homogenization, 
emulsifiers, emulsion stability index (ESI), etc. were investi-
gated. The optimum conditions of nanoemulsion were deter-
mined to be 12,000 rpm homogenizing condition, 10% (w/w) 
PGPR, 6% (w/w) PSML, 3:7 and 1:18 ratio of core to coating 
materials in W/O and W2, and 15% (w/w) maltodextrin. The 
droplet size, ESI and zeta potential of optimized nanoemul-
sion were about 257 nm, 97% and -38.31 mV. This study 
could provide a useful guideline toward optimizing condition 
of the nanoemulsionof the peanut sprout extracts.
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P11 -025

Effect of the Non-fermented and Fermented LA 
Aqueous Extract on the Hepatotoxicity in 
D-Galactosamine Induced Rats

Keun-Hyung Yu*, Sun-Yeop Lee, Hyun-Mo Yang, 
Young-Ahn Ham, Soo-Ung Lee, Young-Jin Lee
Department of Technical Development,Chuncheon Bioindustry 
Foundation, Korea

This study was conducted to find out the effect of non- 
fermented LA aqueous extract and fermented LA aqueous 
extract on the reduction of hepatotoxicity induced by 
D-galactosamine (D-GalN) in rats. AST, ALT and GGT 
activities of D-GalN treated and fermented LA aqueous 
extract-treated group (400 mg/kg of body weight (BW)) were 
significantly decreased compared with D-GalN treated group 
(p<0.05). LDH activities of D-GalN treated and non-fermented 
LA aqueous extract-treated group (400 mg/kg of BW) and 
D-GalN treated and fermented LA aqueous extract-treated 
group (400 mg/kg of BW) were significantly decreased 
compared with D-GalN treated group (p<0.05, p<0.01). 
Triglyceride level was significantly decreased (p<0.05), 
HDL-cholesterol level was increased and LDL-cholesterol 
level was decreased in D-GalN treated and fermented LA 
aqueous extract-treated group (400 mg/kg of BW). A liver 
histological finding in control group was mildly degenerative 
change around central venule. A D-GalN treated and fermented 
LA aqueous extract-treated group (400 mg/kg of BW) showed 
well preserved lobular architectures with no evidence of 
steatosis or liver damage (H&E, x20).

P11 -027

Anti-obesity and Antioxidant Effects of Artemisia 
annua L. Extract and Its Components in 3T3-L1 Cells

Jiyeon Seo*, Mi Hye Kim, Mi Kyung Han, Seong Soon 
Kim, Hye Ryung Kang, Bo Ram Kim, Alexandra 
Zakharova, Ji Eun Woo, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook National 
University, Korea

Artemisia annua L. (AA) has been reported to have the 
mortality effect on malaria through generation of reactive 
oxygen species (ROS). In this study, we investigated whether 
or not AA extract, artemisinin (AS), dihydroartemisinin 
(DHAS) have anti-obesity and antioxidant effects against 
3T3-L1 adipocyte. 3T3-L1 fibroblast cells were differentiated 
by incubating in the presence of insulin, IBM-Dex, FBS for 
8 days. Lipid was stained by Oil red O and peroxisome 
proliferator-activated receptor (PPAR) γ and CCAAT/enhancer- 
binding protein (C/EBP) α were evaluated by western blot and 
immunocytochemistry. The intracellular level of ROS was 
assayed by staining with DCFH2DA, DHE while mitochondrial 
function was evaluated by staining with JC-1. Our results 
showed that AA, AS and DHAS inhibited the production and 
accumulation of lipid droplets, probably due to downregula-
tion of adipogenesis marker proteins. The ROS generation 
due to adipocyte differentiation was also lowered by AA
extract and AS. Taken together, AA extract may have inhibi-
tory activity against fat accumulation in adipocyte and sup-
press intracellular ROS production. Further in vivo efficacy 
and mechanistic studies are needed.

P11 -026

Production of Functional Materials from Brown Algae 
Applied with Subcritical Water Extraction

Jae Cheon Jeong*, Ha Wan Yoon, Kyung Jin Park, Min 
Kyeong Ju, Hong Jin Na, Seung Jin Ma
Mok-po University, Korea

Seaweed is well known as healthy food contains many func-
tional materials and reported various biological activities. 
But, seaweed is used mostly simple processed food and raw 
materials to the present by reason of low yield and selective 
extraction of traditional method as hot-water, organic solvent. 
In this study, to increase the yield, biological active and to 
find the optimal condition of fucoidan production, we compared 
biological activities of BA extracts and analyzed fucoidan 
content by using HPLC-ELSD, MALDI-TOF-MS, and FT-IR, 
etc.. As a result, BA-subcritical water extract (SWE) showed 
higher antioxidant effect, antiwrinkle, collagen production 
ability, total phenol and fucoidan contents than other extracts. 
The yield, biological activities and functional material contents 
of BA-SWEs were increased up to 210°C. These results 
indicated that SWE is effective to extract biological active 
compound as polysaccharide from BA.

P11 -028

Antioxidant Effect of Artemisia annua L. in Murine 
Hepatoma Cells

Mi Hye Kim*, Ji Yeon Seo, Mi Kyung Han, Hye Ryung 
Kang, Seong Soon Kim, Bo Ram Kim, Alexandra 
Zakharova, Ji Eun Woo, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea

ROS could cause the peroxidation of macromolecules in 
human body. Under normal condition, ROS is generally 
scavenged by endogenous antioxidant system. However, the 
breakdown of this system could lead to a variety of diseases. 
Artemisia annua L. (AA) has well known as an anti-malarial 
agent while it was also reported to have antitumor activity 
at high concentration. In this study, we investigated whether 
or not AA has antioxidant effect and antioxidant enzyme- 
inducing activities in murine hepatoma cells. In order to 
evaluate antioxidant effect, different antioxidant assays inclu-
ding total phenolic contents, ferric reducing antioxidant 
power, 2,2-diphenyl-1-picrylhydrazyl radical scavenging, 2,2’-
azinobis (3-ethylbenzthiazoline-6-sulphonic acid) radical 
scavenging were performed. The effect of AA extract on 
NAD(P)H: quinone reductase activity was also determined in 
hepatoma cells. Our results indicated that AA extract had 
significant antioxidant effect in in vitro systems and induced 
NQO1 activity in cells. Therefore, AA has a potential as an 
ingredient for health functional food and merits further studies 
such as identification of active compounds and in vivo
efficacy evaluation.
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P11 -029

Reactive Oxygen Species Scavenging Activities of 
Mimosa’s Solvent Fractions

Hye Ryung Kang*, Ji Yeon Seo, Seong Soon Kim, Bo 
Ram Kim, Alexandra Zakharova, Mi Hye Kim, Ji Eun 
Woo, Mi Kyung Han, Jong-Sang Kim
School of Food Science and Biotechnology, Kyungpook National 
University, Korea

Our previous study demonstrated that among twenty-five 
kinds of plant extract used as natural colorants, mimosa 
extract had the strongest reactive oxygen species (ROS) 
scavenging activities in vitro. The objective of current study 
is to investigate which solvent fraction of mimosa has the 
highest antioxidant capacity. We conducted sequential solvent 
fractionation of hot aqueous mimosa extract using n-hexane, 
ethyl acetate, n-butanol and water. The radical scavenging 
capacity of the samples was evaluated by in vitro and ex vivo 
antioxidant assays such as ferric ion reducing antioxidant 
power, 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scaven-
ging, 2,2’-azinobis (3-ethylbenzthiazoline-6-sulphonic acid) 
(ABTS+) radical scavenging, peroxy radical absorbance capacity 
(ORACROO-), inhibition of lipid peroxidation. In addition, the 
ROS levels were determined by using 2’-7’-dichlorofluorescein
diacetate (DCFH2DA), dihydroethidium (DHE), and monochloro-
bimane (mBCl) molecular probes in hepatoma cell. The results 
from this study could contribute to development of antioxi-
dant food ingredient while the identification and safety 
evaluation of the major active compounds should be made.

P11 -031

Antioxidant and Neuroprotective Effects of Sprouted 
Garlic Extracts

Alexandra Zakharova*, Ji Yeon Seo, Seong Soon Kim, 
Hye Ryung Kang, Bo Ram Kim, Mi Hye Kim, Ji Eun 
Woo, Mi Kyung Han, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook National 
University, Korea

Garlic has already well known as its biological function 
including anticancer, antioxidant, anti-inflammation and 
anti-bacterial activities. This study was conducted to examine 
antioxidant and neuroprotective effects of sprouted garlic 
extract. Initially, garlic was divided into two groups according 
to the harvest area; Uiseong and Namhae. Each group was 
incubated for 1, 2, 3, 4, 5, 6 days and extracted with ethanol. 
The antioxidant activity of sprouted garlic extract were 
assessed by ferric ion reducing antioxidant power (FRAP) 
assay, DPPH free radical scavenging activity assay, ABTS 
cation decolorization assay, oxygen radical absorbance capacity 
assay, Folin-Ciocalteu assay, and ex-vivo lipid peroxidation 
assay. The effect of garlic extract on intracellular ROS levels 
and cell viability were measured in murine hippocampal 
HT22 cells. The results showed that sprouted garlic extracts 
had more potent antioxidant and neuroprotective activities 
than non-sprouted garlic extracts as was elucidated by MTT 
cytotoxicity assay. Henceforth, further mechanism study of 
sprouted garlic extracts would be needed.

P11 -030

Antioxidant Effect of Cheonggukjang Prepared with 
Various Bacillus Strains 

Ji Eun Woo*, Ji Yeon Seo, Hye Ryung Kang, Seong 
Soon Kim, Alexandra Zakharova, Mi Hye Kim, Bo Ram 
Kim, Mi Kyung Han, Jeong Hwan Kim1, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook National 
University, Korea , 1Food Science and Technology, Gyeongsang 
National University, Korea

Sensory property of cheonggukjang such as unique odor is 
still a challenging issue which hampers extensive consump-
tion. In this study, we investigated the antioxidant activitys 
of cheonggukjang prepared with various Bacillus strains such 
as B. amyloliquefaciens MJ1-4, Bacillus sp. EMD17 and Bacillus 
sp. HCD2 which have better odor. Cheonggukjang was made 
with various strains or their combination including MJ1-4 
alone, combination with MJ1-4 and EMD17, combination 
with MJ1-4 and HCD2, combination of HCD2 and EMD17 and 
all of three strains as well as with different incubation times. 
Aqueous ethanol (80%, v/v) extracts of each cheonggukjang
sample was subjected to determination of antioxidant activity 
by 2,2-diphenyl-1-pycrylhydrazyl (DPPH) radical scavenging, 
Foline-Ciocalteu assay, ferric ion reducing antioxidant power 
and 2,2’-azinobis (3-ethylbenzthiazoline-6-sulphonic acid) 
(ABTS) cation radical scavenging. The results revealed that 
cheonggukjang made with B. amyloliquefaciens MJ1-4 alone 
and a mixture of B. amyloliquefaciens MJ1-4 and Bacillus sp. 
EMD17 had the higher FRAP and ABTS cation radical scaven-
ging activities as well as higher levels of phenolic compounds.

P11 -032

Anti-inflammation Activity of Purified Manassantin B 
from Saururus chinensis by Ultra Grinding

Young-Je Cho*, Sung-Sook Chun, Ju-Yeong Lee1, 
Shin-Hyup Hong, Hye-Jin Park, Ki-Tae Park2, Myung-Uk 
Kim3, Bong-Jeun An4, Jung-Woo Chae5, Won-Seup Cha
School of Food Science & Biotechnology/Food & Bio-Industry 
Research Institute, Kyungpook National University, Korea, 
1School of Applied Bioscience, Kyungpook National University, 
Korea, 2School of Culinary Art and Baking Technology, Dongju 
College University, Korea, 3Gyungbuk Institute for Marine 
Bio-Industry, Korea, 4Department of Cosmeceutical Science, 
Daegu Hanny University, Korea, 5Gyeonggi-do Forest Environ-
ment Research Institute, Korea

To measure level of product inhibition of NO, manassantin B, 
which was separated and refined from Saururus chinensis
extracts by ultra grinding, was treated in various concentration 
between 6.25-50 μM and measured the amount of produced NO. 
Comparing with using pyrrolidinedithiocarbamate (PDTC) in 
positive control, similar level of NO product inhibition was 
shown when 12.5 μM or higher concentration. Immune func-
tion and anti-inflammatory effect was expected on Raw 264.7 
cell which is macrophage induced as lipopolysacchride (LPS) 
due to product inhibition of iNOS and COX-2 having interaction 
with NO. In the case of PGE2, showed excellent product inhi-
bition as concentration dependent at concentration range of 
6.25-24 μM/mL showing similar PGE2 product inhibition by 
PDTC used as positive control. In the case of IL-1β, TNF-α and 
IL-6, 60% or higher product inhibition effect was shown as 
manassantin B was added at concentration range of 6.25-25 μ
M/mL as concentration dependent. These results show the same 
result as product inhibition of iNOS and COX-2 proteins, high 
anti-inflammation effect can be expected by Raw 264.7 cell 
induced from LPS which is macrophage.
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P11 -033

Artemisinin Content of Aqueous Ethanolic Extract of 
Artemisia annua L.with Grown in Different Locations 
and Harvested Various Growth Stages 

Mi Kyung Han*, Ji Yeon Seo, Bo Ram Kim, Mi Hye Kim, 
Seong Soon Kim, Hye Ryung Kang, Alexandra Zakharova, 
Ji Eun Woo, Kwang Hyun Liu1, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook National 
University, Korea , 1College of Pharmacy, Kyungpook National 
University, Korea

Artemisinin (AS), also known as Qinghaosu, and its deriva-
tives are generally used to treat Plasmodium falciparum
malaria. This compound can be obtained from Artemisia 
annua L (AA). This study was conducted to determine the 
optimum ethanol concentration to extract AS from AA. We 
used the five different samples of AA according to cultivated 
regions such as Gangwon province, Seongju, Goesan, Jecheon 
and Goksung. The samples also included tea-type AA. pro-
duced in Heungsan Agricultural Cooperative in Goksung. We 
assayed AS content by high performance liquid chromato-
graphy (HPLC) quantitative analysis equipped with MS/MS 
detector. AA contents of the samples were widely variable 
depending on the cultivation area which may be also gene-
tically different from each other. The water and ethanol extracts 
of dry AA harvested in June 2012 by Heungsan Agricultural 
Cooperative contained 0.01588 mg/g dry matter AS and 0.52258 
mg/g dry matter, respectively. The AS extraction yield was 
increased in proportion to ethanol concentration of the solvent, 
showing the highest yield in 100% ethanol as a solvent.

P11 -035

Anti-amnesic Effects of Acidic Methanol Fractions 
from Blueberry on TMT-induced Mice Model

Yu Na Jo*, Ji Hee Jeong, Hyeon Ju Kim, Dong Eun Jin, 
Ho Jin Heo
Division of Applied Life Science, Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea

Anti-amnesic effects on TMT induced learning and memory 
impairment model were investigated to elucidate neuronal 
protective effects of blueberry. The acidic methanol fractions 
from blueberry extracts showed relatively higher total phenolics 
and in vitro antioxidant effects than other fractions. Intracel-
lular ROS accumulation from H2O2treatment of PC12 cells 
was significantly reduced when the acidic methanol fractions 
were present in the media compared to PC12 cells treated 
with H2O2only. In a cell viability assay using (3-(4,5-dimethy-
thiazol-2-yl))-2,5-diphenyl-tetrazolium-bromide (MTT), the 
acidic methanol fractions showed cellular protection against 
H2O2-induced neurotoxicity, and lactate dehydrogenase (LDH) 
release into the medium was also inhibited. In addition, in 
vivo anti-amnesic effects were evaluated by using in vivo 
Y-maze and passive avoidance tests. After behavioral testing, 
mice were sacrificed, and acetylcholinesterase (AChE) of 
brain tissue was extracted to check the inhibitory effects. 
Consequently, the results showed that acidic methanol 
fractions from blueberry attenuated TMT-induced learning 
and memory injury, and inhibited AChE in the brain tissue. 

P11 -034

Anti-inflammation Activity of Purified Avicularin 
from Saururus chinensis by Ultra Grinding

Young-Je Cho*, Sung-Sook Chun, Ju-Yeong Lee1, Shin-Hyup 
Hong, Hye-Jin Park, Ki-Tae Park2, Myung-Uk Kim3, 
Bong-Jeun An4, Jung-Woo Chae5, Won-Seup Cha
School of Food Science & Biotechnology/Food & Bio-Industry 
Research Institute, Kyungpook National University, Korea, 
1School of Applied Bioscience, Kyungpook National University, 
Korea, 2School of Culinary Art and Baking Technology, Dongju 
College University, Korea, 3Gyungbuk Institute for Marine 
Bio-Industry, Korea, 4Department of Cosmeceutical Science, 
Daegu Hanny University, Korea, 5Gyeonggi-do Forest 
Environment Research Institute, Korea

To measure level of product inhibition of NO, avicularin, which 
was separated and refined from Saururus chinensis extracts by 
ultra grinding, was treated in various concentration between 
6.25-50 μM and measured the amount of produced NO. Higher 
inhibitory activity was shown when the concentration of the 
refined substance was added. To identify the mechanism of NO 
product inhibition by avicularin, measured the production of 
proteins of iNOS and COX-2 which is another inflammation 
factor. Inhibition of expression effect of iNOS and COX-2 was 
identified by adding the refined substance. In the case of PGE2, 
showed excellent product inhibition as concentration dependent 
at concentration range of 6.25-24 μM/mL showing similar PGE2

product inhibition by PDTC used as positive control. In the 
case of IL-1β, TNF-α and IL-6, 60% or higher product inhibition 
effect was shown as avicularin was added at concentration 
range of 6.25-25 μM/mL as concentration dependent. These 
results show the same result as product inhibition of iNOS and 
COX-2 proteins, high anti-inflammation effect can be expected 
by Raw 264.7 cell induced from LPS which is macrophage.

P11 -036

Radioprotective Effect of Dandelion Ethanol Extract 
in ICR Mice

Min Ji Choi*, Ji Hyun Lee, Bo Young Seo, Jin Hee 
Park, Jun Hyeok Choi1, Byung In Min1, Young Sun Song
School of Food and Life Science, Food Science Institute, 
Biohealth Products Research Center, Inje University, Korea, 
1Department of Radiation Applied Engineering, Inje University, 
Korea

This study was designed to investigate the radio-protective 
effect of dandelion ethanol extract against radiation-induced 
oxidative stress and tissue damage in ICR mice. 24 mice were 
divided into 4 groups; NC (normal control), RC (radiation 
control), DC (dandelion control), DR (dandelion + radiation) 
and given a 10% ethanol or dandelion ethanol extract (100 
mg/ kg/ BW) by oral administration for 2 weeks. RC and DR 
group of mice were exposured to whole-body radiation (7 Gy). 
7 days after irradiation, liver and colon sample were obtained. 
Radiation decreased body weight significantly, but recovered 
to the level of normal group after a week. However, dandelion 
pre-treatment protected decrease of body weight. Whole blood 
count test showed that radiation decreased WBC, RBC, and 
platelet counts. Anti-oxidative enzyme activities of Mn-SOD 
and GR were elevated by dandelion compared to those of 
radiation control. Microstructural observation revealed that 
radiation disrupted colon microstructure. However, dandelion 
protected appearance of aberrant epithelial cells. Based on 
these results, it is presumed that dandelion treatment pro-
tected oxidative stress and tissue damage against radiation.
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Effects of Aged Black Garlic Extracts Against Aβ
-induced Learning and Memory Impairment

Ji Hee Jeong*, Yu Na Jo, Hyeon Ju Kim, Dong Eun Jin, 
Ho Jin Heo
Division of Applied Life Science, Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea

In vitro antioxidant activities and neuronal cell protective 
effects of solvent fractions from aged black garlic extracts 
(ABGE) were investigated to evaluate their anti-amnesic 
activity. Ethyl acetate fractions of ABGE (EF-ABGE) had 
higher total phenolics than other fractions. In addition, we 
found that the EF-ABGE showed the highest ABTS radical 
scavenging activity and MDA inhibitory effect using mouse 
whole brain homogenates. Intracellular ROS accumulation 
resulting from Aβ in PC12 cells was significantly reduced 
when the EF-ABGE were presented in the medium compare 
to PC12 cells treated with Aβ only. In a cell viability using 
MTT and LDH assay, EF-ABGE showed higher protection 
against Aβ-induced neurotoxicity than others. To in vivo 
anti-amnesic effects of EF-ABGE by using Y-maze and passive 
avoidance tests, model mice was produced by intracerebro-
ventricular injection of Aβ. Pre-administration with EF-ABGE 
attenuated Aβ-induced learning and memory deficits in both 
in vivo tests. Above data suggest that EF-ABGE may improve 
Aβ-induced cognitive impairment, and possess a wide range 
of beneficial activities for neurodegenerative disorders such 
as Alzheimer’s disease.

P11 -039

Identification of STAT3 as an Anti-adipogenic Target

Cho-Rong Seo*, No-Joon Song, Woo-Seok Jang, 
Kye Won Park
Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea

A world epidemic, obesity is the leading cause of metabolic 
diseases. Alternative effective strategies are required to 
alleviate the prevalence of obesity. In this study, sub-cytotoxic 
concentration of cucurbitacin B was treated in preadipocyte 
3T3-L1 cells. Cucurbitacin B dose dependently inhibits lipid 
accumulation and expression of adipocyte markers including 
PPAR-gamma and its target genes such as aP2 and CD36. 
Cucurbitacin B impairs STAT3 signaling as manifested by 
reduced phosphorylation of STAT3 and suppressed expression 
of STAT3 driven downstream target genes in preadipocytes. 
Finally, anti-adipogenic effects of cucurbitacin B were signi-
ficantly blunted in STAT3 silenced cells by transfecting 
siRNA. These data indicate the possibility of cucurbitacin B 
as putative strategies for anti-obesity and its related diseases 
and further implicate the STAT3 as a new target for develop-
ment of anti-obesity functional foods and drugs.

P11 -038

Anti-adipogenic Effect of Some Plant Pigments

BoRam Kim*, Ji Yeon Seo, Hye Ryung Kang, Seong 
Soon Kim, Alexandra Zakharova, Mi Hye Kim, Ji Eun 
Woo, Mi Kyung Han, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea

Natural plant pigments have been used in food decoration, 
dyeing for the beauty. Recently it has been found that plant 
pigments have various health benefits such as antioxidant, 
anti-aging, coronary artery disease prevention. Among 26 
colorants, we selected five different plant colorants such as 
dyer's weed, dragons blood, wattle, quebracho, logwood and 
pomegranate fruit rind which had high antioxidant effects, 
for further study. We investigated whether or not these five 
different plant colorants have the inhibitory effect against fat 
accumulation and differentiation of 3T3 L1 preadiocyte into 
adipocyte. To elucidate, lipid was stained by Oil red O dye 
and also quantifiably measured by spectrophotometer. The 
protein expressions of CCAAT/enhancer-binding protein (C/EBP) 
alpha and peroxisome proliferator-activated receptor (PPAR) 
gamma were determined by western blotting analysis and 
immunocytochemistry. In addition, the ROS levels were 
determined by using 2’-7’-dichlorofluorescein diacetate and 
dihydroethidium as fluorescent dyes. The results indicated 
that Dragons blood showed the highest inhibitory effect 
against lipid accumulation in differentiated 3T3 L1 cells. 

P11 -040

Anti-adipogenic Activities of Bioactive Compounds 
from Rhus verniciflua Stokes (RVS)

Cho-Rong Seo*, No-Joon Song, Woo-Seok Jang, 
Kye Won Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Rhus verniciflua Stokes (RVS) has been used as a traditional 
herbal medicine for its various biological activities including 
anti-adipogenic effects. In this study, we show that butein 
suppressed lipid accumulation and inhibited expression of 
adipogenic markers. Molecular studies showed that activated 
transforming growth factor-β (TGF-β) and suppressed signal 
transducer and activator of transcription 3 (STAT3) signaling 
pathways were mediated by butein. Analysis of the temporal 
expression profiles suggests that TGF-β signaling precedes the 
STAT3 in the butein-mediated anti-adipogenic cascade. Upon 
butein treatments, stimulation of TGF-β signaling was still 
preserved in STAT3 silenced cells, whereas regulation of 
STAT3 signaling by butein was significantly impaired in 
SMAD2/3 silenced cells. Taken together, butein, a novel 
anti-adipogenic compound from RVS, inhibits adipocyte 
differentiation through the TGF-β pathway followed by STAT3 
and peroxisome proliferator-activated receptor γ signaling, 
further implicating potential roles of butein in TGF-β- and 
STAT3-dysregulated diseases.
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Cosmeceutical Properties of Black Rice Bran Extracts

Ji-Sun Ham*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea University, 
Korea

Black rice has been reported being bioactive, and its bran 
fraction contains high levels of antioxidants. In this study, 
cosmeceutical components were extracted from black rice 
bran, and examined in their bioactivities. Whole black rice 
(Oryza sativa cv. Heukjinjubyeo) was milled into rice bran 
and endosperm using the milling system (82% milling degree). 
Antioxidant activity was evaluated by measurement of total 
phenolic contents (TPC) and DPPH radical scavenging activity. 
The potentiality of black rice bran as cosmeceutical ingre-
dient was evaluated by measurement of enzymatic inhibitory 
activity using tyrosinase and elastase. The results indicated 
that the TPC of bran extracts were 12.2 mg GAE/g flour. To 
optimize the extraction, different solvents (ethanol, methanol or 
acetone, 50-100%), temperature (25°C, 60°C) and time (1-6 h) 
were examined. With TPC and DPPH radical scavenging 
assay, extracts in 50% alcoholic solvent approved containing 
the highest activities for enzymatic inhibitory activity. The 
extracts obtained by using 50% ethanol for 2 h at 60°C from 
black rice bran displayed higher antioxidant activity and 
enzymatic inhibitory activities.

P11 -043

A New Method for the Evaluation of Pain in Rats by 
Ultrasonic Vocalization

Yun Tai Kim*, Jae Goo Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food Research 
Institute, Korea

In the present study, we investigated a new evaluation of 
plantar incision pain rat model by ultrasonic vocalization 
(USV). All procedures were performed on male SD rats. We 
have carried out acute pain in vivo model using the plantar 
incision pain rat model. To evaluate pain related behavior, we 
performed the mechanical withdrawal threshold (MWT) was 
measured by von Frey filaments. We also evaluated a new 
method, pain-related behavior after operation by USV. We 
found that the number of 22 kHz USV was significantly 
increased after plantar incision operation. The results demon-
strated that Gabapentin and Naproxen (30 mg/kg, i.p) treated 
groups were significantly increased the MWT values at 5 and 
24 h after plantar incision operation, and were also signifi-
cantly reduced the number of 22 kHz USV at 6 and 24 h after 
plantar incision operation. It means that USV method can 
also be used experimental animal pain model, in which 
plantar incision. Therefore, these results suggest that USV 
method was more a simple and reproducible experimental 
animal pain model.

P11 -042

Analgesic Effect of Ilex Paraguariensis Extracts on 
Plantar Incision Rat Model of Nociceptive Pain and 
Spared Nerve Injury Rat Model of Neuropathic Pain

Jae Goo Kim*, Yun Tai Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food Research 
Institute, Korea

In the present study, we investigated the analgesic effect of 
Ilex paraguariensis extracts on plantar incision rat model and 
spared nerve injury (SNI) rat model. All procedures were 
performed on male SD rats. We have carried out both of acute 
and chronic pain in vivo model using the plantar incision and 
the SNI rat models, respectively. To evaluate pain related 
behavior, we performed the mechanical withdrawal threshold 
(MWT) was measured by von Frey filaments. We also 
observed pain-related behaviors have been examined after 
operation by ultrasonic vocalization (USV). Results showed 
that I. paraguariensis extracts at 300 mg/kg treated group 
significantly increased the MWT values at 5 h after plantar 
incision operation, and also significantly reduced a number 
of 22 kHz USV at 6 h after plantar incision operation. 
Moreover, after continuous 14 days treatments of I. paragua-
riensis extracts at 300 mg/kg, the treated group was signifi-
cantly alleviated SNI-induced hypersensitivity response by 
MWT compared with the control group. These results suggest 
that I. paraguariensis extracts have potential analgesic effects 
in both of acute or chronic pain rat model.

P11 -044

Enhancement of Endurance Capacity by Fermented 
Deer Antler in BALB/c Mice

Eu Ddeum Park*, Chul Soo Park1, Moon Jea Woo1, 
Sang Hun Lee1, Jin Soo Kim1, Eun Young Jung, 
Yooheon Park, Hyung Joo Suh
Department of Food and Nutrition, Korea University, Korea, 
1Kwang Dong Pharmaceutical Co., Ltd., Korea

To investigate the anti-fatigue activity of fermented deer 
antler, we evaluated endurance capacity in 5-weeks old male 
BALB/c mice by administering the fermented deer antler 
extract (FA) or the nonfermented deer antler extract (NFA) 
and then subjected the mice to exercise in the form of forced 
swimming. The mice administered 500 mg/kg/day of FA 
showed a significant increase in swimming time compared to 
the mice administered placebo (16.55 min vs. 21.64 min). 
Serum lactate dehydrogenase (LDH), the marker of muscle 
damage, was significantly lower in FA groups (FA-200 group; 
249.75 U/L, FA-500 group; 217.67 U/L) than that of control 
group (332.00 U/L), indicating that FA could reduce muscle 
damage during the swimming. However, NFA groups did not 
show significantly different swimming time or serum LDH 
from that of control group. Moreover, the FA-500 group had 
significantly higher hepatic superoxide dismutase (SOD) 
activity after forced swimming than control and NFA groups. 
These findings suggest that fermentation may increase the 
anti-fatigue activity of the deer antler, and fermented deer 
antler appears to have the potential to reduce exercise-induced 
fatigue.
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Hypocholesterolemic Effect of Sparassis crispa 
Extract in Rats

Kwang Min Kim*, Ki-Bae Hong, Yooheon Park, Kyung 
Soo Ra1, Hyung Joo Suh
Department of Food and Nutrition, Korea University, Korea, 
1Department of Food and Nutrition, Daegu Technical College, 
Korea

Dietary fat intake has been induced body weight gain, a 
proinflammatory response, adiposity, insulin resistance, and 
apoptosis of neurons. Their treatments have been studied 
extensively and a lot of side effects are still a huge impact 
on a diverse range of international society. Sparassis crispa, 
also known as cauliflower mushroom, is one of a medicinal 
mushroom, and its various biological activities have been 
widely reported to have properties for therapeutic application 
of anti-allergic, anti-viral, anti-tumor and anti-hypertensive 
effects. However, its anti-obesity effects and its active com-
pounds have not yet been identified. In this study, we investi-
gated biological activity, especially hypocholesterolemic effect, 
of whole S. crispa, extract and, residue with high fat diet in 
SD rats. S. crispa extract and residue affected gene expression 
of hepatic 3-hydroxy-3-methylglutaryl coenzyme A (HMG- 
CoA) reductase and cholesterol 7α-hydroxylase. Fecal bile 
acid profile was significantly influenced by S. crispa. These 
results demonstrated that compound from S. crispa could be 
used as a potential serum cholesterol modulator in the animal 
model.

P11 -047

Cosmeceutical Effect of Cheonnyuncho against UV-B- 
induced Hairless Mouse

JeungHi Han*, Mi-Ryung Kim1, Yang Hee Hong, 
Yooheon Park, Hung Joo Suh
Department of Food and Nutrition, Korea University, Korea, 
1Department of Home Economics Education, Korea University, 
Korea

The object of this study was to investigate the functional 
components of cheonnyuncho (Opuntia humifusa) extract as 
cosmetic material. Hyaluronan is a major component of skin, 
where it is involved in tissue repair and moisturizing. When 
skin is exposed to excessive UVB rays, it becomes inflamed 
(sunburn) and the cells in the dermis stop producing as much 
hyaluronan, and increase the rate of its degradation. Skin 
photodamage was induced by exposure to gradient doses 
UVB (30-144 mJ/cm2, for 10 weeks on alternate days.) CO 
groups were given daily oral administration of cheonnyuncho
extract (0.5% and 0.1% of drinking water, CO-L and CO-H, 
respectively). The CO groups significantly decreased the 
trans epidermal waterloss (TEWL) than those of UVB control. 
UVB treatments significantly increased mRNA level of hylu-
ronidase (HYAL) and hyaluronan synthesis (HAS). The CO-H 
treatments show significantly lower mRNA level of HYAL 
and HAS than UVB control. Immunostaining of back skin 
was performed to investigate for CD44 and hyaluronic acid 
binding protein (HYBP). Taken together, CO-H group signifi-
cantly normalized the changes of hyaluronan induced by 
UVB irradiation.

P11 -046

Anti-photoaging Effect of Oral Administration and 
Topical Application of Propolis on Hairless Mice 
(SKH-1) Skin

Hyein Park*, Song Hwan Bae1, Hyung Joo Suh
Department of Food and Nutrition, Korea University, Korea, 
1Department of Food and Biotechnology, Hankyong National 
University, Korea

The objective of this study was to evaluate the functional 
components of propolis ethanolic extract as a cosmetic 
material. We adopted Ultraviolet-B irradiated hairless mice 
model to investigate the protective effect of propolis extract 
from collagen matrix destruction, which is a representative 
consequence of skin photodamage. Skin photodamage was 
induced by exposure to gradient doses of UVB (36-180 mJ/cm2, 
for 10 weeks on alternate days). Chronic oral feeding of 
encapsulated propolis (0.05%, w/v) in drinking water was 
effective to alleviate photo-aging related chemical conversion 
by reducing the expression of MMP-2 and -9 (primary matrix 
degrading enzyme) as compared to animals receiving normal 
drinking water. Topical application of propolis extract after 
UVB irradiation also afforded reinforcement of skin barrier 
function according to inhibition of the trans-epidermal water 
loss (g/hm2) and increase of water holding capacity compared 
to control. Conclusively, these results suggest that protective 
effect of propolis extract on skin photoaging induced by 
chronic UVB exposure may be due to the inhibition of MMP 
expression and consequent alleviation of wrinkle formation 
on skin.

P11 -048

Supplementation of Reinforced Galactooligosaccharides 
Modulates Intestinal Microbiota

Ki-Bae Hong*, Kwang Min Kim, Su Ji Im, Yoo heon 
Park, Hyung Joo Suh
Department of Food and Nutrition, Korea University, Korea

A dietary prebiotic is an important fermented ingredient in 
host health that is essential for positive microbiota compo-
sition, intestinal functions and immune system. Based on 
many studies so for, prebiotic effects associated with a selec-
tive stimulation of growth of one or a limited number of 
microorganisms and several prebiotics are now widely used 
commercially in food. In the present study, our aim was to 
characterize high concentration of galactooligosaccharides 
(GOS) and relationship with bifidobacteria. Galactooligosac-
charides (GOS) are one of prebiotic groups that beneficially 
affect intestinal microbiota, barrier functions, and other health 
benefiting effects in the human and animal studies. However 
a line of recent studies did not suggest that effects of high 
content GOS between the fecal microbiota and intestinal 
regulation. Our present study utilized blood serum measure-
ments, fecal bacteria populations, and molecular markers. 
These results support a direct relationship between concen-
tration of GOS and beneficial bacteria activity. We propose 
the hypothesis that prebiotic properties of high content GOS 
could use potential food application. 
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Molecular Characteristics and Immunomodulatory 
Activities of Water Soluble Sulfated Polysaccharides 
from Tetraselmis suecica

DongJin Lee*, SangGuan You
Department of Applied Marine Biotechnology and 
Engineering, Gangneung-Wonju National University, Korea

Water soluble sulfated polysaccharides isolated from Tetraselmis 
suecica and fractionated using anion-exchange chromatography 
were investigated to determine their molecular characteristics 
and biological activities. The crude and fractionated polysac-
charides (F1 and F2) were mainly composed of carbohydrates 
(29-65%), and uronic acid (2.2-23.5%) with small amount of 
sulfates (0.7-6.6%) and proteins (4.0-6.8%). Glucose (13.9-86.4%) 
and galactose (2.6-59.4%) were found to be the major mono-
saccharide unit of these polysaccharides, with minor quantities 
of mannose (5.1-10%) and arabinose (3.3-8%). Weight-average 
molecular mass of the polysaccharides ranged from 92×103 

to 1480×103 g/mol. The polysaccharides significantly stimu-
lated RAW 264.7 cells, inducing considerable amounts of 
nitric oxide and various cytokines production including 
iNOS, COX-2, TNF-α and IL-1β, which suggested that they 
could be strong immunostimulators.

P11 -051

Physico-chemical Quality and Antioxidant Activity of 
Omija and Elderberry Jelly

Chanyoung Park*, Hayeon Jeong, Jisun Jung, Jihyun 
Yoon, Sujin Lim, Youngjae Shin
Department of Environmental Horticulture, Dankook 
University, Korea

The objective of this study was to evaluate physic-chemical 
quality and antioxidant activity of omija, elderberry, and their 
mixed jelly. The soluble solid content, titratable acidity, pH, 
Hunter Lab color value, and antioxidant concentration, such 
as total anthocyanin, total flavonoid, total phenolics, and 
total antioxidant activity, were evaluated after manufacturing 
the fruit jelly. The pH of omija jelly was lower than elderberry 
jelly (3.9 and 4.7, respectively) and the titratable acidity of 
omija jelly was slightly higher than elderberry (0.19 and 0.13, 
respectively). The soluble solid contents of omija and elder-
berry jelly were 22.2 and 21.9, respectively. The lightness (L 
value) of omija jelly (48.25) was higher than elderberry (15.78) 
and the redness (a value) of elderberry (10.44) was higher 
than omija jelly (1.60). The antioxidant concentrations of 
elderberry jelly were significantly higher than those of omija 
jelly. The total anthocyanin, total flavonoid, and total phenolics 
concentrations of elderberry jelly were 10.76, 15.15, and 
52.32 mg/100 g FW, respectively. The antioxidant concentra-
tions of the mixed jelly were between the amounts of each 
individual jelly.

P11 -050

The Effect of Molecular Structures of Glycoproteins 
from Codium fragile on Nitric Oxide Releasing Capacity 
from RAW264.7 Cells

Mehdi Tabarsa*, SangGuan You
Department of Applied Marine Biotechnology and 
Engineering, Gangneung-Wonju National University, Korea

An immunomodulating fraction (F2) with β-(1→3)-D-mannopyra-
noside backbone was extracted from C. fragile. Different 
structural modifications targetting proteins, sulfates and 
molecular weight were implemented in order to specify the 
lead molecular characteristic of fraction F2 in macrophage 
nitric oxide releasing stimulation. The partial removal of 
protein content from 14.5% to 2.3% led to diminishing of 
fraction F2 bioactivity, proposing the pivotal role of protein 
moiety in activation of RAW.264.7 cell. Furthermore, F2-fraction- 
induced nuclear factor-κB (NF-κB) transcriptional activity and 
NF-κB translocation into nucleus were abolished by removing 
proteins. The deglycosylation reaction by PNGase F revealed 
that the fraction F2 is a glycoprotein containing an N-linked 
high mannose-type sugar with 48×103 g/mol protein moiety. 
The controlled enzymatic deglycosylation, under conditions 
that do not affect the polypeptide backbone, led to complete 
loss of the biological activity. Our present results implicate 
that preserving the integrity of fraction F2 from C. fragile, 
possessing both the glycan and protein portions is seminal 
for the expression of immunomodulatory activity.

P11 -052

Antioxidant Activity of Functional Yogurt Fortified 
with Red Ginseng Extract

Ji Eun Jung*, Hye Ji Jang, Hyun Joo Yoon, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

Ginseng, the root of Panax ginseng C.A. Meyer, belongs to the 
family of Araliaceae and red ginseng is made from and dried 
ginseng. Ginsenoside that has known as saponin has been 
regarded as the major component and has pharmacological 
and biological activities. Red ginseng is produced by steam-
ing ginseng at 90-100°C for 2-3 h and then drying. The 
principal objective of this study was to evaluate the antioxi-
dant effects of red ginseng extract yogurt (RGEY). Red ginseng 
extract was added at 0%, 0.5%, 1%, 1.5%, and 2% into the 
yogurt. Samples of antioxidant assay are supernatant of RGEY. 
The antioxidant activity of RGEY was measured by 1,1-diphenyl- 
2-picrylhydrazyl (DPPH) free radical scavenging assay and β
-carotene bleaching assay. RGEY showed greater DPPH 
radical scavenging activity and greater antioxidant activity as 
assayed by β-carotene bleaching compared to yogurt. How-
ever, RGEY2% showed lower antioxidant activity compared to 
RGEY1.5%. Yogurt containing red ginseng extract may in future 
represent a milk product with enhanced functional properties.
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Butyrate Modulates the Mucin Expression in the 
LoVo Cell Line

Kyoung-Sik Han*, Tae-Hwan Jung, Woo-Min Jeon
Department of Animal Resource, Sahmyook University, Korea

The short chain fatty acids are fermentation products from 
dietary fiber by the colonic bacteria, regulating the epithelial- 
specific gene expression. In particular, butyrate has been 
reported to induce an increase in mucin mRNA levels. How-
ever, the mechanism underlying the induction of mucin 
secretion is not fully understood. In this study, our aims were 
to investigate the regulatory mechanism of butyrate on mucin 
secretion in the LoVo human colon cell line. Understanding 
its mechanism is essential to determine therapeutic approaches 
for the colonic disease. The treatment of the LoVo cells with 
6 mM sodium butyrate for 48 h increased mucin production 
as confirmed by both immunohistochemical and PAS stains. 
Its mechanism was investigated using Taqman array fast 
plates and a StepOnePlusTM real-time PCR system. We also 
used proteomics technique to determine the pathway in 
butyrate action. The differentially expressed protein spots on 
2-DE gel in both treated and untreated LoVo cells were 
identified. In conclusion, these data suggest that butyrate 
regulates the mucin expression in the LoVo cells, maintaining 
epithelial barrier function.

P11 -055

Facilitation of Sulfation for Each Decatizing Frequency 
of Black Ginseng Using Makgeolli

Ae Jung Kim1,2*, Kyung Seok Lee2, Min Jung Kim1, 
Myoung Sook Lee3

1The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 2Alternative Medicine Center, Kyonggi 
University, Korea, 3Department Food and Nutrition, SungShin 
Women's University, Korea

This study was undertaken to find out the method to enhance 
physiological activities of black ginseng using makgeolli. The 
experiment group was divided into the MSB by using the 
makgeolli for the steaming dry ginseng to produce black 
ginseng and MPB by using water after dipping the dry ginseng 
in makgeolli for 24 h and the contrast group (CONT) was 
established with the group that has the dry ginseng steamed 
in water. The requirement for decatizing is to steam for 90 
min at 95°C and then dry it at 48°C with the repetitive use 
of specimen for once, 3 times, 5 times, 7 times, and 9 times. 
The specimen has the thermal extraction with the yield rate 
increased in 3 groups as the decatizing frequency increased. 
Total phenol contents of 3 groups were increased as the 
decatizing frequency increased. The free radical scavenging 
activities have promoted as the decatizing frequencies inc-
reased for all groups. Looking into each groups for the case 
of MSB, compared to CONT, the facilitation was promoted, 
but for MPB, it showed rather decreasing trend.

P11 -054

Pear Pomace Water Extract Inhibits Adipogenesis and 
Induces Apoptosis in 3T3-L1 Adipocytes 

Hyeon A Kim*, Jin Rhyu, Min Sook Kim, Mi Kyoung 
You, Mi-Ae Bang1

Department of Food & Nutrition, Mokpo National University, 
Korea, 1Jeonnam Biofood Technology Center, Korea

Obesity occurs when a person’s calories intake exceeds the 
amount of energy burns, which may lead to pathologic 
growths of adipocytes and the accumulation of fat in the 
tissues. In this study, the effect and mechanism of pear 
pomace extracts on 3T3-L1 adipocyte differentiation and 
apoptosis of mature adipocytes was investigated. The effects 
of pear pomace extracts on cell viability and the anti-adipo-
genic and proapoptotic effects were investigated via MTT 
assay, Oil red O staining, western blot analysis and apoptosis 
assay. 3T3-L1 cells were cultured with PBS or water extracts 
of pear pomace. Water extracts of pear pomace effectively 
inhibited lipid accumulations and expressions of PPAR-γ and 
C/EBPα in 3T3-L1 cells. It also increased expression of p-AMPK 
and decreased the expression of SREBP-1c and FAS in 3T3-L1 
cells. The induction of apoptosis was observed in 3T3-L1 
cells treated with pear pomace. These results indicate that 
pear pomace water extract inhibits adipogenesis and induces 
apoptosis of adipocytes and thus can be used as a potential 
therapeutic substance as part of prevention or treatment 
strategy for obesity.

P11 -056

Changes of Ginsenoside Rg3 Content and Anti-inflam-
mation Activities for Each Decatizing Frequency of 
Black Ginseng Using Makgeolli

Ae Jung Kim*, Soo Jeong Lee1, Ji Yeon Kim, Myoung 
Sook Lee2

The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 1Department Food and Nutrition, Bucheon 
University, Korea, 2Department Food and Nutrition, SungShin 
Women's University, Korea

This research was undertaken to find out the method to 
enhance ginsenoside Rg3 content and anti-inflammation acti-
vities of black ginseng using makgeolli. The experiment group 
was divided into the MSB by using the makgeolli for the 
steaming dry ginseng to produce black ginseng and MPB by 
using water after dipping the dry ginseng in mackgeolli for 
24 h and the contrast group (CONT) was established with the 
group that has the dry ginseng steamed in water. The require-
ment for decatizing is to steam for 90 min at 95°C and then 
dry it at 48°C with the repetitive use of specimen for once, 
3 times, 5 times, 7 times, and 9 times. The content of Rg3 
increase in 3 groups as the decatizing frequency increased. 
The anti- inflammation scavenging activities have promoted 
as the decatizing frequencies increased for all groups. Looking 
into each group for the case of MSB, compared to CONT, the 
facilitation was promoted, but for MPB, it showed rather 
decreasing trend. Looking for each group, it has the increase 
for MSB compared CONT but, for the MPB, it has shown the 
similar or decline as well.
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Sodium Reduction Effects of Natural Ingredients

Eun Ju Yang*, Hyo Ju Kim, Hyun Jung Jung, 
Hyun-Kyung Shin
Jeonnam Biofood Technology Center, Korea

Sodium is essential for the body to function normally. However, 
high consumption of sodium is related to negative health 
effects such as hypertension, cardiovascular diseases and 
stroke. Sodium chloride (NaCl) reduction in foods has become 
an important challenge. The objective of present study was 
to investigate the sodium reduction effects of natural ingre-
dients as salt enhancers. To evaluate sodium reduction effect, 
9 natural ingredients were dissolved with 0.31% NaCl solution, 
and their saltiness intensities were analyzed. The sodium 
reduction ratio of these ingredients was calculated based on 
sodium contents of the reference (NaCl) and the sample 
solution at same saltiness intensity. The results showed that 
the maximum value of sodium reduction ratio of 9 natural 
ingredients was observed at other levels of sodium reduction 
(6% to 29% reduction). Cheonggukjang had the highest 
sodium reduction effects. These results suggest that it is 
possible to reduce sodium in foods with natural ingredients 
having sodium reduction effects without lowering the salt 
taste intensity.

P11 -059

Changes for Physiological Activities of Mung Bean 
according to Roasting Temperature

Ae Jung Kim1,2*, Kyung Seok Lee2, Hye Youn Kim1, 
Myoung Sook Lee3

1The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 2Alternative Medicine Center, Kyonggi 
University, Korea, 3Department Food and Nutrition, SungShin 
Women's University, Korea

This study was performed to determine optimal roasting 
temp. among 90°C, 100°C, 110°C, and 120°C, which roasting 
time was 20 min. And then, general ingredients were analyzed 
and 70% ethanol was used to extract for physiological activities. 
The reduction sugar of mung bean was decreased as the 
roasting temperature was increased. For general ingredient’s
the moisture was decreased but the other ingredients were 
increased with increased roasting temperature. The extraction 
yield for material was increased as the roasting temperature 
was increased. The total phenol content generally increased 
with increased roasting temperature except for 120°C condi-
tion. The content of total flavonoid had no noticeable dif-
ference. The free radical scavenging activities under DPPH 
method and ABTS method also increased with the increased 
roasting temperature except for 120°C condition.

P11 -058

Characterization of Antioxidants Extracted from Inner 
and Outer Layers of Rice Bran Using Different 
Solvents

Sung-Min Kim*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea University, 
Korea

The distribution and activities of lipophilic and hydrophilic 
antioxidants isolated from inner and outer of rice bran layers 
(IRB and ORB, respectively) and germ (G) were investigated. 
The 3 rice bran fractions were dispersed in hexane followed 
by aqueous ethanol (50%) to obtain lipophilic and hydrophilic 
extracts, respectively. Among the three fractions, IRB had the 
highest levels of tocotrienols (α- and γ-), rarely present in 
most cereals. The DPPH radial scavenging activity in the 
lipophilic extracts of IRB, ORB and G were 2.78 μmol trolox 
equivalent (TE)/g, 2.82 μmol TE/g, and 1.92 μmol TE/g, 
respectively. For the hydrophilic extracts, the total phenolic 
contents (TPC) in the IRB and ORB were higher than that of 
G. Also, the DPPH radical scavenging activity in the hydro-
philic extracts of IRB and ORB were 19.46 μmol TE/g, and 
18.48 μmol TE/g, respectively, which were higher than that 
of G (13.66 μmol TE/g). This study indicates that the hydro-
philic antioxidants from rice bran were more active than the 
lipophilic antioxidants and the phenolic compounds largely 
located in the inner layers of rice bran.

P11 -060

Changes of Physiological Activities of Mung Bean 
according to Roasting Time

Ae Jung Kim1,2*, Kyung Seok Lee2, Kyo Hee Jo1, 
Myoung Sook Lee3

1The Graduate School of Alternative Medicine, Kyonggi 
University, Korea, 2Alternative Medicine Center, Kyonggi 
University, Korea, 3DepartmentFood and Nutrition, SungShin 
Women's University, Korea

This study was performed to determine roasting time of mung 
bean, which were roasted for 10, 20, and 30 min at 110°C. 
And then general ingredients were analyzed and 70% ethanol 
was used to extract for physiological activities. The content 
of reduction sugar was with increased roasting time. For 
general ingredients, the moisture was decreased, but the 
other ingredients showed increasing trend with increased 
roasting time. The extraction yield for mung bean was inc-
reased as the roasting time increased. The contents of total 
phenol and total flavonoids were generally increased with the 
increased roasting time. The free radical scavenging activities 
also increased with the increased roasting time. The optimal 
roasting time was 30 min.
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Antioxidant Activity of Tannin from Five Different 
Persimmons

Yu-Jin Shin*, Jong-Hwa Lee1, Seung-Cheol Lee
Kyungnam University, Korea, 1Andong National University, 
Korea

Tannin was extracted from five different persimmons-cheongdo-
bansi unripen (CBU), cheongdobansi ripen (CBR), daebong 
unripen (DBU), daebong ripen (DBR), and fuyu unripen 
(FYU), and the antioxidant activity of the tannins was 
evaluated by determination of DPPH radical scavenging 
activity (RSA), ABTS RSA, and reducing power. The highest 
antioxidant activity was found in DBR tannin followed by 
CBU tannin, while FYU tannin showed the lowest antioxi-
dant activity. DBR tannin also showed the highest tyrosinase 
inhibitory activity. The results indicate that persimmon contains 
its own tannin according to cultivar and ripening state, and 
consequently showed different antioxidant activity.

P11 -063

Anti-adipogenic and Antioxidant Activities of 
Fermented Mugwort and Pine Needle by Leuconostoc 
mesenteroides 1076

Young-Jun Lee*, Seok-Yeong Yu, Myoung-Dong Kim, 
Dae-Won Lee1, Ok-Hwan Lee
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Jeongseon Yaccho Co., Ltd., Korea

In this study, we investigated the antioxidant and anti-adi-
pogenic activities of hot water extracts from fermented mug-
wort (FME) and pine needle (FPE) by Leuconostoc mesen-
teroides 1076. We evaluated the phenolic composition, total 
phenol and flavonoid contents of both FME and FPE. The 
antioxidant potential of FME and FPE was assessed by 
various antioxidant assays using DPPH, ABTS, FRAP, and 
reducing power. In addition, the anti-adipogenic effects of 
FME and FPE was investigated during adipogenesis. Our 
results show that the FME were higher total phenolic and 
flavonoid contents than those of FPE. Among the phenolic 
compounds, we found that major compounds of FPE was 
chlorogenic acid, whereas FME was hesperetin. The antioxi-
dant activities of the FME and FPE were significantly increased 
in a dose dependent manner. FME was significantly higher 
antioxidant activities than those of FPE. Furthermore, both 
FME and FPE inhibit lipid accumulation and ROS prodcution 
that involves down-regulation of PPAR γ, aP2 and NOX4 
expression. These results indicated that FPE and FME can be 
useful in the treatment of obesity and antioxidant as non- 
toxic natural resources.

P11 -062

Physiological Activities of Blue Mussel (Mytilus edulis) 
Extracts

Seung-Cheol Lee*, Si-Kyung Kim, Eunju Park
Kyungnam University, Korea

The physiological activities of domestic blue mussel (Mytilus 
edulis), cultivated at Changwon, Korea, were evaluated. Blue 
mussels were divided into 2 groups: 1) whole blue mussel 
with shell (BMW), and 2) blue mussel flesh without shell 
(BMF). Two groups of blue mussel were extracted with 3 
volumes of water (w/v) at 100°C for 30 min. The extracts were 
passed through a 0.2 μm filter paper, and then frozen for 
further analyses. DPPH radical scavenging activity of BMW 
and BMF extracts was 69.79% and 56.45%, respectively. 
Angiotensin I converting enzyme inhibition activity of BMW 
and BMF extracts was 17.87% and 4.96%, respectively. 
Alcohol dehydrogenase and acetaldehyde dehydrogenase 
activities were increased by BMW to 3.1 and 9.1 fold, respec-
tively, while BMF increased those activities to 4.5 and 6.6 
fold, respectively. These results suggest that blue mussel may 
have beneficial physiological activities.

P11 -064

Rutin Inhibits B[a]PDE-induced Cyclooxygenase-2 
Expression by Targeting EGFR Kinase Activity

Tae-Gyu Lim2,3*, Seunghwan Choi1, Mun Kyung Hwang2, 
Yoon-A Kim2, Jiyoung Kim2,3,4, TaeSu Jang5, Ki Won Lee1,2,3

1Department of Bioscience and Biotechnology, Konkuk 
University, Korea, 2WCU Biomodulation Major, Department of 
Agricultural Biotechnology, Seoul National University, Korea, 
3Advanced Institutes of Convergence Technology, Korea, 4Center 
for Food and Bioconvergence, Department of Agricultural 
Biotechnology, College of Agriculture and Life Sciences, Seoul 
National University, Korea, 5Biofood of Institute of Green Bio 
Science & Technology, Seoul National University, Korea

Rutin is a well-known flavonoid that exists in various natural 
sources. Accumulative studies have represented the biological 
effects of rutin, such as anti-oxidative and anti-inflammatory 
effects. However, the underlying mechanisms of rutin and its 
direct targets are not understood. We investigated whether rutin 
reduced B[a]PDE-induced-COX-2 expression. The transactivation 
of AP-1 and NF-κB were inhibited by rutin. Rutin also attenuated 
B[a]PDE-induced Raf/MEK/ERK and Akt activation, but had no 
effect on the phosphorylation of EGFR. An in vitro kinase assay 
revealed rutin suppressed EGFR kinase activity. We confirmed 
direct binding between rutin and EGFR, and found that the 
binding was regressed by ATP. The EGFR inhibitor also inhibited 
the B[a]PDE-induced MEK/ERK and Akt signaling pathways and 
subsequently, suppressed COX-2 expression and promoter 
activity, in addition to suppressing the transactivation of AP-1 
and NF-κB. In EGFR-/-MEF cells, B[a]PDE-induced COX-2 expre-
ssion was also diminished. Collectively, rutin inhibits B[a]PDE- 
induced COX-2 expression by suppressing the Raf/MEK/ERK and 
Akt signaling pathways. EGFR appeared to be the direct target 
of rutin.
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P11 -065

Antioxidant Activities of Beverage Concentrates and 
Purees

Dan Bi Kim*, Gi Hae Shin, Ju Hyun Cho1, Soon Ok 
Baik1, Ok Hwan Lee
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Hurum Central Research Institute, 
Korea

This study was to investigate the physicochemical properties 
(pH, Brix), total phenol content, antioxidant activities (DPPH 
radical scavenging activity and oxygen radical absorbance 
capacity (ORAC)), and nitrite scavenging ability of healthy 
beverage concentrates and purees. All concentrates and purees 
were produced from natural materials and have been used as 
the main ingredients in health-related beverages. Our results 
show that the pH values and Brix of all concentrates and 
purees ranged from 2.81 to 5.12 and 1.70 to 70.30 °Bx,
respectively. The highest total phenol content (182.71 mg 
GAE/mL), DPPH radical scavenging activity (69.88%) and 
nitrite scavenging activity (28.19%) were obtained from acai 
berry puree. The concentrate from wild blueberry had the 
highest ORAC value (27,514 μM TE/mL). Among the corre-
lation coefficient data, the total phenol content exhibited a 
high correlation coefficient (r=0.9099) and DPPH radical 
scavenging activity. These results suggest that concentrates 
and purees from natural materials contribute to antioxidant 
activities in healthy beverages.

P11 -067

Physicochemical Characteristics and Antioxidant 
Activities of Bioresources Juices in Jeju

Gi Hae Shin*, Dan Bi Kim, Young jun Lee, Ju Hyun 
Cho1, Soon Ok Baik1, Ok Hawn Lee
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Hurum Central Research Institute, 
Korea

We aimed to provide the basic data for the development of 
a beverage using the juices from bioresources on Jeju. Our 
results show that pH and Brix of the bioresources ranged 
2.0-6.5 and 3.3-16.8, respectively. Rubus coreanus Miquel 
juice had the highest total phenol content (47.3 mg GAE/100 
mL). Citrus sphaerocarpa juice showed higher rates of DPPH 
radical scavenging (86.8%) than those of other juices. However, 
the ORAC value (2,409.5 μM TE/mL) of Citrus sudachi Hort. 
ex Shirai juice was higher than those of other juices. A high 
correlation (R=0.7343) was observed between the pH and 
ORAC values for the 20 bioresources. Furthermore, a high 
correlation (R=0.8752) was found between the phenol contents 
and DPPH radical scavenging for the 5 citrus fruits. These 
results suggest that the several bioresources cultivated in Jeju 
could be used as natural antioxidants for the development of 
functional foods, including healthy beverages.

P11 -066

Effect of Different Heat Treatment of Kale on the Changes 
in Several Oxidases and Antioxidant Activities of 
Kale (Brassica oleracea var. acephala) Juice during 
Cold Storage

Wu Joo Lee*, Yoon Choi1, Daejoong Kwon1, Sun Yoon
Department of Food and Nutrition, Yonsei University, Korea, 
1Research Institute of Food & Nutritional Sciences, Yonsei 
University, Korea

Kale juice is one of the popular health drinks because of its 
high levels of antioxidant capacity. However, antioxidant 
components may decrease during juice processing due to 
several oxidases in fresh kale, reducing antioxidant capacity 
of the kale juice. In this study, we attempted to investigate 
changes in several oxidase activities and antioxidant capacity 
of kale juice upon heat treating fresh kale. Fresh kales were 
vacuum packed and heated at 70°C hot water for different 
time (0, 1, 3, 6, and 9 min) and stored at 4°C for 7 days. 
Results indicated that total polyphenol content, levels of 
FRAP and DPPH were highest in 9 min heat treated sample 
compared to other heat treatments and raw material during 
cold storage. Activities of peroxidase and polyphenol oxidase 
were inhibited and the browning potential was lowest in 9 
min heat treatment during 7 day cold storage. These results 
suggest that oxidases in raw kale may oxidize the antioxi-
dants during preparation of kale juice thus reducing anti-
oxidant capacity of the kale juice. However, proper control 
of the oxidases by heat treatment of fresh kale demonstrated 
highest antioxidant capacity during cold storage of kale juice.

P11 -068

Investigation of the Effect of Rice on Growth Promotion 
through Amino Acid Profiling in Mice Fed Different 
Cultivars

Min-Young So*, Hyun Chung, Hyun-Seok Oh1, 
Siok-Koon Yeo1, Sung-Joon Lee1, Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1Division of Food Bioscience and Technology, 
College of Life Sciences and Biotechnology, Korea University, 
Korea

Profiling of amino acids in plasma from mice fed white rice 
(Oryza sativa L. cv. Ilpumbyeo, WR) and brown rice (Oryza 
sativa L. cv. Ilpumbyeo, BR) for 3 weeks were analyzed and 
compared using EZ: fast amino acid analysis kit followed by 
GC-MS analysis. In total, 16 amino acids were identified from 
plasma of mice fed 3 different diets including WR, BR and 
control (CN) groups. The level of lysine in plasma of mice 
fed BR was higher than those in mice fed WR and CN 
(p<0.05). However, the levels of branched-chain amino acids 
(BCAA), such as valine, leucine and isoleucine, decreased in 
BR and CN groups than WR group (p<0.05). GC-MS data 
sets, combined by plasma biochemical parameters such as 
total protein (TP), high density lipoprotein cholesterol (HDLC), 
triglycerides (TG), insulin-like growth factor type 1 (IGF-1) 
and GH, were then applied to principal component analysis 
(PCA) and partial least squares regression analysis (PLSR). 
The major metabolites related to the separation of BR group 
from WR and CN groups in PLSR loading plot were alanine, 
tyrosine and lysine. In addition, among plasma biochemical 
parameters, GH and IGF-1 predominantly contributed to the 
clustering.
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P11 -069

Antioxidant Activity of Vinegar Using Immature Citrus 
unshiu

Joon-Ho Hwang1,2*, Mi-Ran Yi2, Sang-Bin Lim2,3

1Department of Biology, Jeju National University, Korea, 
2Biotechnology Regional Innovation Center, Jeju National 
University, Korea, 3Department of Food Bioengineering, Jeju 
National University, Korea

Antioxidant activities of the vinegar made with immature (IC) 
and mature (MC) Citrus unshiu were measured by 1,1-dipheny 
l-2-picrylhydrazyl (DPPH) and 3-ethylbenzothiazoline-6-sulfonic
acid (ABTS) radicals-, and superoxide anion (SOA)- scaven-
ging activities. Citrus juice was fermented by Acetobacter 
pomorum II which was isolated from citrus fermentation 
products. Optimum condition of fruit juice, starter, and 
fermentation temperature for acetic acid production was 
35%, 5%, and 30°C, respectively. The vinegar produced using 
IC showed high antioxidant activities of 29.0, 62.0, and 
60.9% compared with 3.0, 17.9, and 41.7% in that using MC 
in terms of DPPH, ABTS, and SOA scavenging activities, 
respectively. Total phenolic contents were 1,546 and 212 μg 
gallic acid equivalents/mL, while total flavonoid contents 
were 1,004 and 157 mg quercetin equivalents/mL in IC and 
MC vinegar, respectively. It was concluded that the vinegar 
made with IC had the potent antioxidant activity with high 
amounts of total phenolic and flavonoid contents compared 
that made with MC.

P11 -071

Fisetin Antagonizes RANKL-Induced Osteoclast 
Activation and Bone Resorption in Murine 
Macrophages

Yun-Ho Kim*, Eun-Jung Lee, Young-Hee Kang
Department of Food Science and Nutrition, Hallym University, 
Korea

Osteoclastogenesis is comprised of several stage s including 
progenitor survival, differentiation to mononuclear preosteo-
clasts, cell fusion to multinuclear mature osteoclasts, and 
activation to osteoclasts with bone resorbing activity. This 
study investigated that fisetin, a flavonol found naturally in 
many fruits and vegetables, suppressed osteoclastogenesis by 
disturbing RANKL-mediated signaling pathway and demoting 
osteoclastogenic protein induction. Nontoxic fisetin at ≤10 
μM inhibited the induction of RANK, TRAF6 and the activa-
tion of NF-κB in RANKL-stimulated RAW 264.7 macrophages. 
In RANKL-differentiated the cell fusion protein of E-cadherin 
were induced, which was dampened by fisetin. It was also 
found that fisetin reduced actin ring formation and gelsolin 
induction of osteclasts enhanced by RANKL through distur-
bing c-Src-PYK2 signaling. Consistently, fisetin diminished 
RANKL-induced cellular expression of CA II and integrin β3. 
Therefore, fisetin was a natural therapeutic agent retarding 
osteoclast fusion and cytoskeletal organization such as actin 
rings and ruffled boarder, which is a property of mature 
osteoclasts and is required for osteoclasts to resorb bone.

P11 -070

Perilla frutescens Hexane-extract Alleviates ER Stress 
and Enhances Cholesterol Efflux

Sin-Hye Park*, Young-Hee Kang
Deparment of Food Science and Nutrition, Hallym University, 
Korea

High plasma level of oxidized LDL induces atherosclerosis by 
initiating foam cell formation of macrophages present in the 
vascular intima. Recently, numerous studies have shown that 
ER stress is an inducible factor of atherosclerosis. The present 
study examined whether oxidized LDL induced endoplasmic 
reticulum (ER) stress, which encumbered by hexane-extract 
of the oriental herb Perilla frutescens (PFHE). J774A1 macro-
phages were treated with 50 μg/mL oxidized LDL and 1 μM 
tunicamycin, an ER stress enhancer, in the absence and 
presence of 10 μg/mL PFHE. Oxidized LDL induced the 
expression of activating transcription factor 6 (ATF6) activating 
genes in the (ER) stress response. PFHE attenuated the ATF6 
induction stimulated by oxidized LDL as well as tunicamycin, 
indicating that PFHE ameliorated ER stress. Additionally, 
PFHE enhanced oxidized LDL-induced expression of ABCA1 
and ABCG1 involved in cholesterol efflux. Therefore, PFHE 
was an atheroprotective agent alleviating ER stress and promo-
ting cholesterol efflux in the vascular milieu of oxidized LDL.

P11 -072

Osteogenic Activity of Phloretin Promoting Osteoclast 
Apoptosis in Murine Macrophages and Inhibiting 
Estrogen Deficiency-induced Osteoporosis in Mice

Eun-Jung Lee*, Yun-Ho Kim, Young-Hee Kang
Department of Food Science and Nutrition, Hallym University, 
Korea

Bone-remodeling is known to cause skeletal bone diseases 
such as osteoporosis. Phloretin, a dihydrochalcone and a type 
of natural phenols, can be found in apple tree leaves. This 
study investigated inhibitory effects of phloretin on bone loss 
in ovariectomized (OVX) C57BL/6 female mice. OVX reduced 
bone mineral density of mouse femoral bone tissues, decreased 
serum 17β-estradiol level and enhanced serum RANKL/osteo-
protegerin (OPG) ratio. The oral administration of 10 mg/kg 
phloretin to OVX mice for 8 weeks improved such effects 
with a concomitant increase in RANKL/OPG ratio, compared 
to sham-operated mice. Phloretin attenuated TRAP activity 
and induction of 3 integrin and carbonic anhydrase II elevated 
in femoral bone tissues of OVX mice. RAW 264.7 macrophages
were incubated with 20 μM phloretin and 17β-estradiol for 
5 days in the presence of RANKL. Phloretin caused nuclear 
condensation and fragmentation of multi-nucleated osteoclasts 
formed by RANKL. Also phloretin stimulated capase-3 activa-
tion and bax induction. Therefore, phloretin is effective in 
antagonizing estrogen deficiency-induced bone loss and osteo-
clastogenic resorption.
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P11 -073

Anti-obese and Anti-oxidant Effect of Prunellae spica 
Extract in 3T3-L1 and HepG2 Cells

Myung-Soo Shon*, Nan-Seul Kim, Ji-Hye Song1, 
Hae-Dong Jang1, Yong-Il Hwang, Gyo-Nam Kim
Department of Food Science and Biotechnology, Kyungnam 
University, Korea, 1Department of Food and Nutrition, 
Hannam University, Korea

Prunellae spica has been used to prevent disease such as high 
blood pressure, headaches, and tuberculosis. Although biolo-
gical functions of Prunellae spica such as anti-allergenic, 
anti-inflammatory, and anti-mutagenic properties were relatively 
known, the anti-obese activity of Prunellae spica is unknown. 
In the present study, ethanol extract of Prunellae spica (PSE) 
was prepared. 3T3-L1 cells were employed to investigate the 
anti-obese function of PSE. The 50 and 100 μg/mL of PSE 
treatment for 4 days (Day -2 to Day 2) dose-dependently 
inhibited adipogenesis of 3T3-L1 cells as judged by Oil red 
O quantification at Day 6. Increased oxidative stress in 
adipogenesis has been shown to exert adipogenesis. To test 
this, we further examined the protective activity of PSE 
against ethanol-induced oxidative stress. While 800 mM of 
ethanol treatment for 24 h significantly induced the cell 
death, the PSE effectively protected the ethanol-induced cell 
death. In addition, the PSE ameliorated the oxidative stress 
induced by AAPH or Cu2+ions. These results provide the 
useful information for the development of functional foods 
with anti-obese and/or anti-oxidant activity.

P11 -075

Anti-inflammatory Effects of Kimchi in a Dextran 
Sulfate Sodium-induced Colitis Mouse Model

Miran Kang*, Seonyeong Lee, Hak-Jong Choi, Tae-Woon 
Kim, Sung-Hee Park, Jong-Hee Lee, HaeWoong Park, Ja 
Young Jang, Hyun Ju Kim
World Institute of Kimchi, Korea

We investigated the anti-inflammatory effect of kimchi in 
dextran sulfate sodium (DSS) -induced colitis. ICR mice were 
divided into four groups (n=9); normal diet (2 groups), 1% 
kimchi (normal diet containing 1% freeze dried kimchi), and 
3% kimchi (normal diet containing 3% freeze dried kimchi) 
for 14 days. Seven days before sacrifice, acute colitis in mice 
was induced by providing drinking water ad libitium contain-
ing 3% DSS. Disease activity index (DAI), the change in body 
weight loss, stool consistency and blood in feces was scored 
on the last day of DSS treatment for each mouse. Kimchi 
significantly attenuated DSS-induced DAI scores, which 
implied that it suppressed body weight loss, diarrhea, and 
gross bleeding. Kimchi administration also effectively and 
dose-dependently prevented shortening of colon length. 
Furthermore, kimchi inhibited mRNA expression of pro-inflam-
matory cytokines such as tumor necrosis factor-αand inter-
leukin-12 in DSS-induced colitis mouse model. These results 
suggest that kimchi has potentially useful anti-inflammatory 
effects by suppression of inflammatory mediator productions.

P11 -074

Selenate Regulate the Skin Matrix Protein through 
Activating TGF-β1

Myung-Soo Shon*, Ji-Hye Song1, Young-In Kwon1, 
Hae-Dong Jang1, Gyo-Nam Kim
Department of Food Science and Biotechnology, Kyungnam 
University, Korea, 1Department of Food and Nutrition, 
Hannam University, Korea

Mammalian skin consists of the epidermis, dermis, papillary 
region, reticular region, and hypodermis. Among them, the 
dermis provided tensile strength and elasticity to the skin. 
Here, we showed that the function of selenate in the develop-
ment of skin matrix via activating pro-collagen, collagen, 
fibronectin, and elastin. Selenate has been reported to possess 
potent anti-oxidant, anti-hyperglycemic and anti-carcinogenic 
properties. However, the precise biological role of selenate in 
formation of skin fibril remains unknown. We found that 
selenate treatment dose-dependently enhanced mRNA expres-
sion levels of pro-collagen, collagen I, and III. Among such 
growth factors, transcriptional growth factor beta (TGF-β) has 
long been believed to be the most critical in the process of 
tissue remodeling. In our result, selenate selectively activates 
TGF-β1 and its downstream such as TGF-β receptors and 
Smads. These results implicate that the selenate could exert 
the development and formation of skin matrix through acti-
vating TGF-β signaling pathway. These evidences also provide 
useful information for the development of skin-related nutra-
ceuticals and nutria-cosmetics design.

P11 -076

Effect of Antioxidant Activity and Anti-obesity Effects 
in 3T3-L1 Differentiation of Anticancer Kimchi

Mi-Ja Kim*, Dong Sool Yu1, Sun Haye Ha1, Ji-Hoon 
Paek2, Eun Ju Cho3, Kun Young Park3, Soon Ah Kang1

The Institute of Life Science, Sungkyunkwan University, 
Korea, 1Department of Conversing Technology, Graduate 
School of Venture, Hoseo University, Korea, 2Department of 
Convergence Industry, Seoul Venture University, Korea, 
3Department of Food Science & Nutrition and Kimchi 
Research Institute, Pusan National University, Korea

Traditionally, kimchi is a famous fermented food in Korea. 
Kimchi is a world-class health food. Kimchi contains a higher 
concentration and a wider range of lactic acid than other 
types of fermented food. Also it has rich in functional and 
bioactive substances with outstanding immunopotentiation, 
anti-cancer, antimicrobial, and anti-aging effects. This study 
was evaluated using in vitro system antioxidant properties 
methods and anti-obesity effects of anticancer kimchi extract 
were tested in vitro using 3T3-L1 cells. EC50 of anticancer 
kimchi extract for scavenging DPPH and ABTS radicals were 
5.61 and 23.2 mg/mL, respectively. Triacylglycerol content in 
3T3-L1 preadipocyte cells treated with 25, 50, and 100 μg/mL 
anticancer kimchi extract decreased significantly by 41.4, 
61.4, and 71.7%, respectively (p<0.05) compared to those in 
standard kimchi treated cells. These results showed that 
anticancer kimchi had potential antioxidant capacity and 
anti-obesity effects. Therefore, anticancer kimchi may contri-
bute to prevent of obesity through antioxidant property.
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Antioxidant or Prooxidant Properties of Hexane Extracts 
from Vegetables and/or by-Products of Agricultural 
Products in Bulk Oil Systems at 60 and 140°C Heating

Mi-Ja Kim*, Ji Young Kim1, Hye Jung Ka1, Dong Sool 
Yu2, Myung Sook Kim3, Soon Ah Kang2

The Institute of Life Science, Sungkyunkwan University, 
Korea, 1Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea, 2Department of Conversing 
Technology, Graduate School of Venture, Hoseo University, 
Korea, 3Department of Convergence Industry, Seoul Venture 
University, Korea

Antioxidant properties of hexane extracts from broccoli, 
sesame leaves, tomato, apple peel, red grape peel, carrot, 
black bean, sweet potato peel, and coriander were determined 
in corn oil heated at 60 and 140°C. Extracts from broccoli, 
sesame leaves, and coriander showed high antioxidant 
properties while those from carrot showed prooxidative 
activity at 1 and 5 mg concentration at 60°C. Extracts of red 
grape peel at 1 and 5 mg act as prooxidants and antioxidants, 
respectively. In 140°C, antioxidant properties of hexane extracts 
were not clearly shown compared to 60°C treatment. Generally, 
hexane extracts from broccoli and sesame leaves showed high 
antioxidative activity whereas those from apple peel and 
sweet potato peel accelerated the rates of lipid oxidation.

P11 -079

Memory Ameliorating Effects of Active Compounds 
from Curcuma xathorrhiza on Scopolamine-induced 
Memory Impairment in Mice

Hyunjung Son*, Youngeon Kim, Seungmok Cho, Inho 
Kim, Yuntai Kim, Daeseok Han, Changho Lee
Korea Food Research Institute, Korea

Curcuma xathorrhiza is one of the gingers cultivated in 
tropical area and used in oriental medicine and as a spice. 
In the present study, we determined that the memory amelio-
rating effects of active compounds from C. xathorrhiza on 
scopolamine-induced memory impairment in mice model. 
Male ICR mice (6-weeks) were administered the active com-
pounds (curcumin; CCM 50 mg/kg, demethoxycurcumin; 
DMC 10 mg/kg, and xanthorrhizol; XAN 100 mg/kg, p.o, once 
a daily) from C. xathorrhiza extracts for 4 weeks. Cholinacetyl-
transferase (ChAT) and acetylcholinesterase (AChE) activity 
was performed to investigate by western blot and immuno-
histochemistry. These compounds treated groups were signi-
ficantly increased ChAT immnuopositive activity, and were 
suppressed the increase of AChE expressions in the hippo-
campal CA3 region. These results suggest that active com-
pounds from C. xathorrhiza prevent the dysfunction of the 
neuronal cholinergic system in scopolamine-induced memory 
impairment mice. Thus, C. xathorrhiza might be a useful 
agent in preventing deficit of learning and memory.

P11 -078

Inhibition the Murine AIDS by LEJ through LP-BM5 
Leukemia Retrovirus-infected C57BL/6 Mice

Dong Kyu Han*, Ok kyung Kim, Da-Eun Nam, Han Ol 
Kwon, Seona Yoo, Jeongmin Lee
Department of Medical Nutrition, Kyung Hee University, 
Korea

The purpose of this study was to determine the effect of 
Leaves of Eribotrya japonica (LEJ) in delaying the progression 
of the murine immunodeficiency virus to murine AIDS. 
Dietary intake administration of LEJ 500 showed prevention 
the murine AIDS caused by LP-BM5 retrovirus infection, 
while LEJ 100 and LEJ 300 did not delay the progress of the 
LP-BM5 retrovirus to murine AIDS. Dysfunction of T and B 
cell mitogenesis caused by retrovirus infection in primary 
cultured splenocytes has been partially recovered with admini-
stration of LEJ 500. There was a shift from imbalanced 
cytokine production into balanced Th1/Th2 cell secretion of 
cytokines under administration of these LEJ during the deve-
lopment of murine AIDS. Also, LEJ 500 revealed that decreased 
immunoglobulin production during murine retrovirus infection. 
This study suggests that LEJ have beneficial effects in preven-
ting the murine AIDS by restoration of immune dysfunction 
and removal of excessive free radicals, implying that selective 
usage of LEJ would be helpful in retarding the progression 
from HIV infection to AIDS.

P11 -080

Effect of the Non-fermented and Fermented AA 
Aqueous Extract on the Hepatotoxicity in Ethanol- 
induced Rats

Sun-Yeop Lee*, Keun-Hyung Yu, Hyun-Mo Yang, Young- 
Ahn Ham, Min-Jung Lee, Soo-Ung Lee, Yong-Jin Lee
Department of Technical Development, Chuncheon 
Bioindustry Foundation, Korea

This study was conducted to find out the effect of the 
non-fermented AA aqueous extract and fermented AA aqueous 
extract on the reduction of hepatotoxicity induced by ethanol 
in rats. AST, ALT and GGT activities of ethanol treated and 
fermented AA aqueous extract-treated group (400 mg/kg of 
body weight (BW)) were significantly decreased compared 
with ethanol treated group (p<0.05). LDH activities of ethanol 
treated and non-fermented AA aqueous extract-treated group 
(400 mg/kg of BW), ethanol treated and fermented AA aqueous 
extract-treated group (200 and 400 mg/kg of BW) were dec-
reased compared with ethanol treated group. Superoxide 
dismutase activity was enhanced significantly (p<0.05) in 
ethanol treated and non-fermented AA aqueous extract-treated
group (400 mg/kg of BW), ethanol treated and fermented AA 
aqueous extract-treated group (200 and 400 mg/kg of BW). 
Also malondialdehyde contents were decreased in this group 
(p<0.05). As results of this study, it is thought fermented AA 
aqueous extract may have effects on the improvement better 
than non-fermented AA aqueous extract of hepatic damage 
byethanol.
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P11 -081

The Fermented Perilla Folium Extract as a Health 
Food Ingredient

Kyong-nam Ki*, Ha-yull Chung
Department of Food Science and Biotechnology, Hankyong 
National University, Korea

Perilla folium (Perilla frutescens var. acuta) have been used 
in east asia as a folk medicine with its antipyretic- and 
antiinflammatory activities. To mask its bitter taste and odor, 
Perilla folium was inoculated and then fermented with some 
of lactic acid bacteria such as Lactobacillus plantarum, 
Lactobacillus sakei or Leuconostoc mesenteroides. Sensory 
evaluation results revealed that the yoghurt added with PLpe, 
a Perilla folium extract fermented with Lactobacillus plantarum 
was better than the one added with a plain Perilla folium 
extract in taste. The fermented Perilla folium extract showed 
radical scavenging effect and also inhibited the production of 
NO. In addition, PLpe showed over 52.2% inhibitory effects 
on the SK-Hep1 cells. Therefore, the fermented Perilla folium 
extract such as PLpe prepared in this study could be applied 
to prepare a liver protecting drink without lowering sensory 
preference.

P11 -083

Comparison of Antioxidant Activities of Different Types 
of Black Raspberry Varieties Rubus occidentalis and 
Rubus coreanus

Yi Sun Kim*, Bo Ra Jin, Ji Yeon Kim
Seoul National University of Science and Technology, Korea

This study was objective to compare antioxidant capacities 
between two types of black raspberry varieties grown in 
Korea. Fruits of Rubus coreanus and Rubus occidentails were 
extracted with0, 25, 50, 75, and 100% ethanol (EtOH), res-
pectively. Among extracts of these two varieties, 50% EtOH 
extract of R. occidentails showed the highest total phenol and 
flavnoid contents, which were 47.0±2.8 mg/g as gallic acid 
and 11.8±0.8 mg/g as catechin, respectively. In DPPH, 50% 
EtOH extract of R. coreanus showed the highest antioxidant 
activity. On the contrary, in ABTS method, 25% EtOH extract 
of R. occidentalis showed the best antioxidant activity. In 
FRAP, 50% EtOH extract of R. occidentalis was the highest 
antioxidant activity. According to our results, R. occidentalis
showed the higher antioxidant activities than R. coreanus. 
Especially, total polyphenol and flavonoid contents of R. 
occidentalis showed the significant correlation with radical 
scavenging activity measured with FRAP method by Pearson’s
correlation (p=0.005 and p=0.013, respectively).

P11 -082

Phlorotannins Promote Non-rapid Eye Movement Sleep 
in Mice Via the GABAA-Benzodiazepine Receptor

Minseok Yoon1,2*, Jin-Soo Kim2, Hyejin Yang1, Jiyoung 
Kim1, Suengmok Cho1

1Division of Metabolism and Functionality Research, Korea 
Food Research Institute, Korea, 2Department of Seafood 
Science and Technology, Institute of Marine Industry, 
Gyeongsang National University, Korea

Sedative-hypnotic effects of polyphenols distributed in a large 
variety of foods and plants have been widely studied; 
however, the marine polyphenol compound phlorotannins 
have not been considered as a sedative-hypnotic compound. 
Here, we evaluated the sleep-promoting effects and action 
mechanism of phlorotannins by recording electroencephalograms
(EEG) and electromyograms. The high purity (90%) phloro-
tannin preparation (HPRT) was orally administered at doses 
of 125, 250, and 500 mg/kg in mice. Administration of HPRT 
produced significant decrease in sleep latency and increase 
in the amount of non-rapid eye movement sleep (NREMS). 
However, HPRT had no effect on either the amount of REMS 
or EEG power density of NREMS. The hypnotic effects of 
HPRT were completely blocked by flumazenil, an antagonist 
at the benzodiazepine (BZD) site of GABAA receptor. We 
demonstrated that phlorotannins promote NREMS by modu-
lating the BZD site of the GABAA receptor. These results 
suggest not only applications of phlorotannins as a dietary 
supplement for insomnia, but also a potential structure for 
development of a novel sedative-hypnotic agent.

P11 -084

Antioxidative Activity Changes of Gamma Irradiated 
Hericium erinaceus Extracts

Jae-Kyung Kim*, Su-Min Kim, Jong-Heum Park, Beom-Seok 
Song, Eui-Baek Byun, Ju-Woon Lee, Jae-Hun Kim
Korea Atomic Energy Research Institute, Korea

Hericium erinaceus (HE), a medicinal and edible mushroom, 
has been known to exhibit various biological activities such 
as the relaxation of dyspepsia, anti-tumor and anti-aging. The 
present study investigated the effect of gamma irradiation (0, 
1, 5, 10,and 30 kGy) on the antioxidative activities and total 
phenolic contents of two different extracts (hot water extract 
and 70% ethanol extract) from HE. Spectrophotometric analysis 
showed that gamma irradiation increased the reducing power 
activity of both extracts and the effect was a radiation dose- 
dependent. Gamma irradiation also increased ferric ion reducing 
antioxidant power (FRAP) activity and the pattern was very 
similar to those of reducing power. However, it did not affect 
2,2-biphenyl-1-picrylhyzrazil (DPPH) and 2,2’-azio-bis(3-ethyl-
benzothiazoline-6-sulphonic acid) (ABTS) activities of both 
extracts. Total phenolic content measured in both extracts 
gradually increasedby increasing irradiation dose and hot 
water extract showed higher phenolic content than 70% 
ethanol extract, These results indicates that the gamma 
irradiation treatment could increase antioxidative activities 
on HE extract with hot water and ethanol both.
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Effects of Pre-treatment Prior to Cooking of Dried 
Goat’s Beard (Samnamul) on Antioxidant Contents 
and α-Glucosidase Inhibitory Activity

Haecheon Ahn*, Jeongha Kim, Eunok Choe
Inha University, Korea

Samnamul (goat’s beard; Aruncus dioicus) contains high 
amount of dietary fibers and antioxidant compounds, which 
can contribute to the human health. Samnamul is usually 
air-dried after collection in the fields and mountains, and 
cooked after pre-treatment which may change the health 
functionality. This study evaluated α-glucosidase and lipase 
inhibitory activity and antioxidant of samnamul, during 
pre-treatment (soaking, boiling, and infusion). The α-glucosi-
dase and lipase inhibitory activity of 75% ethanol extracts of 
samnamul was evaluated by ELISA method using p-nitrophenyl- 
α-D-glucopyranoside or 4-methylumbelliferyl oleate. Tocopherols, 
flavonoids, and polyphenols were quantified by HPLC and 
spectrophotometry. The α-glucosidase and lipase inhibitory 
activities were slightly decreased by soaking in water, and 
boiling further decreased them. Flavonoid and polyphenol 
contents were significantly lower in pre-treated samnamul
than in non-pretreated one. However, tocopherols contents 
showed opposite trend. The results suggest that health 
functionality of sanchae can be maintained by precise control 
of pretreatment.

P11 -087

Control of L and G Factor by Alkaloid C on Lipid 
Metabolism (I)

In-Ho Kim*, Taewon Han, Changho Lee, Suengmok 
Cho, Yun Tai Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

The purpose of the present study is to investigate the effect 
of L and G factor signal by alkaloid C on lipid metabolism 
in mouse and human cells. L factor was measured by enzyme- 
linked immunosorbent assay (ELISA) and G factor was eva-
luated by enzyme immunometric assay (EIA). Mouse and 
human cells were treated with three concentrations of 
alkaloid C from 0.1 μg/mL to 10 μg/mL. The promotion ratio 
of L factor increased to control, while G factor decreased 
under than 100% in all concentrations. The L factor was 
significantly increased at a concentration of 0.1 μg/mL 
(120.20±2.26%) than that of control group. In addition, G 
factor was measured to before and after differentiation of the 
cells. The G factor was significantly decreased at a concent-
ration of 0.1 μg/mL in precursor (93.59±4.16%) and multi-
nucleate (83.99±3.06%) than that of control group. Therefore, 
alkaloid C affects to increase secretion of L factor and sup-
press G factor signal related to accumulation of body fat. In 
human cells, differentiatedstage is more effective than initiated 
stage on release of G signal. It suggests that alkaloid C should 
be regulating factor on lipid metabolism in human body.

P11 -086

Comparative Evaluation of Total Phenolics, Total 
Flavonoids, and Antioxidant Capacity of Seven 
Cultivars of Kiwifruits Grown in Korea

Inil Lee*, SeokHyun Eom1, Chang-Sik Oh1, Hee Kang2, 
Youn-Sup Cho3, Dae-Ok Kim
Department of Food Science and Biotechnology and Skin 
Biotechnology Center, Kyung Hee University, Korea, 1Department 
of Horticultural Biotechnology, Kyung Hee University, Korea, 
2Department of East-West Medical Science, Graduate School 
of East-West Medical Science, Kyung Hee University, Korea, 
3Fruit Research Institute, Jeollanam-do Agricultural Research 
and Extension Services, Korea

This study was conducted to comparatively evaluate total 
phenolics, total flavonoids, and antioxidant capacity of seven 
cultivars of kiwifruits grown in Korea, including cv. Hayword, 
cv. Haehyang, cv. Haegum, cv. Bidan, cv. Darae, cv. Chiak, and 
wild type 04A1ae. Skin and flesh of kiwifruits were separated 
and extracted by using 80% aqueous methanol assisted with 
homogenization. The skin extracts showed higher total pheno-
lics, total flavonoids, and antioxidant capacity than the flesh 
extracts. Antioxidant capacity and total phenolics of the skin 
extracts from cv. Haehyang, cv. Haegum, and cv. Bidan were 
approximately 3-10 fold higher than those of the other. The 
flesh extract of cv. Bidan showed the highest antioxidant 
capacity and total phenolics among seven kiwifruits. Kiwifruits 
had a wide range of levels of total phenolics, total flavonoids, 
and antioxidant capacity. Antioxidant capacity had a positively 
linear correlation with total phenolics. The results suggested 
that kiwifruits rich in phenolics with antioxidant capacity 
might offer a source of bioactive phenolics with antioxidant 
capacity through their consumption.

P11 -088

Control of L and G Factor by Polysaccharide G on 
Lipid Metabolism (II)

In-Ho Kim*, Taewon Han, Changho Lee, Suengmok 
Cho, Yun Tai Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

Effect of polysaccharide G has been conducted on lipid 
metabolism in mouse and human cell lines. L factor was 
measured by enzyme-linked immunosorbent assay (ELISA) 
and G factor was evaluated by enzyme immunometric assay 
(EIA). Mouse and human cell lines were treated with three 
concentrations of polysaccharide G from 0.1 μg/mL to 10 μg/mL. 
The secretion of L factor shows high level and G factor shows 
low level compared to control on dose response of concent-
ration. The L factor was significantly increased at a concen-
tration of 10 μg/mL (111.20±1.21%) than that of control 
group. In addition, G factor was measured to before and after 
differentiation of the cells. The G factor was significantly 
decreased at a concentration of 1 μg/mL in precursor (97.31±
2.52%) and at 10 μg/mL in multinucleate (84.86± 2.36%) 
than that of control group. As a result, polysaccharide G 
influences to increase secretion of L factor and suppress G 
factor signal related to accumulation of body fat. In human 
cells, differentiated stage is more effective than initiated stage 
on release of G signal. It suggests that polysaccharide G 
should be regulating factor on lipid metabolism in human 
body.



392

P11 -089

Physicochemical Characteristics of L and G Factor by 
Alkaloid C on Lipid Metabolism (III)

In-Ho Kim*, Taewon Han, Changho Lee, Suengmok 
Cho, Yun Tai Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

Activity of lipid metabolism has been investigated by heating 
temperature to investigate the stability of alkaloid C during 
processing. And activity has been investigated by change of 
pH to indirectness test the activity of samples in human body. 
L factor was measured by enzyme-linked immunosorbent 
assay (ELISA) and G factor was evaluated by enzyme immu-
nometric assay (EIA). Mouse and human cells were treated 
with three temperatures and pH of alkaloid C. In case of L 
factor, the highest ratio of promotion was 91% (at pH 7) and 
96% (at temperature of 80°C) than that of control group. In 
most of temperature, the promotion ratio of L factor was not 
significantly different to control. In addition, the secretion of 
G factor shows low level compared to control group in treated 
all temperature and pH. The lowest ratio of decrease was 
78% (at pH 7) and 77% (at 80°C) than that of control. As a 
result, Alkaloid C is stable heating temperature during food 
processing and don’t change L and G factor activity in change 
of pH. It suggests that alkaloid C should be using functional 
food components and regulating factor on lipid metabolism 
in human body.

P11 -091

Chamaecyparis obtuse Extract and Amentoflavone 
Suppressed Lipopolysaccharide (LPS) Induced Inflam-
mation through Inhibiting Nuclear Factor κB and 
STAT Signaling in Raw264.7 Mouse Macrophages

Hyun-Chang Park*, Ji-Won Ko, Hyung-Kyoon Choi1, 
Young-Suk Kim2, Hong Jin Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea, 1College of Pharmacy, Chung-Ang University, 
Korea, 2Department of Food Science and Engineering, Ewha 
Womans University, Korea

Chamaecyparis obtuse has been demonstrated to have beneficial 
physiological effects such as antibacterial and antifungal acti-
vities. However, the effect on inflammation has not been 
reported. In this study, we determined regulatory activity of C. 
obtuse extract from the leaves in LPS induced inflammation 
using mouse macrophage cells, Raw264.7. Methanol extract of 
C. obtuse (MCOE) significantly inhibited nitric oxide (NO) 
formation by suppressing the expression of inducible nitric 
oxide synthase (iNOS) in a dose dependent manner. MCOE also 
attenuated LPS-induced nuclear factor-κB (NF-κB) activation via 
restoring the inhibitor κB (IκB)-α degradation. In addition, MCOE 
suppressed the production the inflammation regulatory cytokines, 
TNF-α, IL-6 and IL-1β, which lead to inhibition of signal trans-
ducers and activators of transcription (STAT)-1. We identified 
one of the major constituent of C. obtuse, amentoflavone, and 
confirmed that regulated the LPS-induced iNOS and NF-κB, STAT 
activation. In conclusion, MCOE and its major constituent, 
amentoflavone exerted anti-inflammatory activity through regu-
lating NF-κB and STAT signaling and suppressing the inflam-
matory cytokines.

P11 -090

Physicochemical Characteristics of L and G Factor by 
Polysaccharide G on Lipid Metabolism (IV)

In-Ho Kim*, Taewon Han, Changho Lee, Suengmok 
Cho, Yun Tai Kim, Daeseok Han
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

Activity of lipid metabolism has been investigated by heating 
temperature to investigate the stability of polysaccharide G 
during processing. And activity has been investigated by 
change of pH to indirectness test the activity of samples in 
human body. L factor was measured by enzyme-linked 
immunosorbent assay (ELISA) and G factor was evaluated by 
enzyme immunometric assay (EIA). Mouse and human cells 
were treated with three temperatures and pH of polysac-
charide G. In case of L factor, the highest ratio of promotion 
was 97% (at pH 7) and 104% (at temperature of 60°C) than 
that of control group. In treated all temperature and pH, the 
promotion ratio of L factor was not significantly different to 
control group. In addition, the secretion of G factor shows 
similar level compared to control group in treated all temper-
ature and pH. The lowest ratio of decrease was 98% (at pH 
7) and 90% (at 80°C) than that of control. Therefore, Poly-
saccharide G is stable heating temperature during food 
processing and don’t change L and G factor activity in change 
of pH. It suggests that polysaccharide G should be using 
functional food components and regulating factor on lipid 
metabolism in human body.

P11 -092

Impact of Extrusion Parameters on Flavor Intensity 
and Anti-oxidant Activity of Hot-water and Ethanol 
Extracts from Extruded Clove (Eugenia caryophyllata)

Eun-Jung Kim*, Taewan Kim, Wonkap Yun1, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea, 1Gyeongbuk Institute for Marine 
Bio-industry, Korea

Clove (Eugenia caryophyllata) is limited for a bioactive food 
ingredient due to its strong flavor intensity. This study 
extruded clove powders under various operation conditions, 
evaluated flavor intensity of the extruded clove powders, and 
investigated the composition and antioxidant activity of hot- 
water (HW) and ethanol (EtOH) extracts from the extruded 
clove. Clove powder was treated using a twin-screw extruder 
with and without a die (Φ4 mm), and prepared extracts with 
HW and 70% aqueous EtOH. Flavor intensity of the extruded 
clove was assessed by GC-MS coupled with SPME and sensory 
evaluation. Both extracts were assayed for total polyphenolic 
compound, eugenol, total carbohydrate and reducing sugar, 
and protein and free amino acid. Their antioxidant activities 
were determined by DPPH and ABTS assays. Relative to 
native (untreated) clove, flavor intensities and extraction 
yields of clove were reduced by extrusion treatment. The 
concentrations of total polyphenolic compound and eugenol 
within HW and EtOH extracts were slightly less or similar 
over extrusion conditions. Antioxidant activities of HW and 
EtOH extracts were also similar for native and extruded 
cloves.
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Inhibitory Effect of 3T3-L1 Preadipocyte Differentiation 
of Hot-water and Ethanol Extracts from Extruded 
Clove (Eugenia caryophyllata)

Eun-Jung Kim*, Taewan Kim, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

Clove (Eugenia caryophyllata), a traditional food spice, has 
been reported to possess antibacterial, antioxidant, antico-
agulant, and anticancer activities. The objective of this study 
was to investigate inhibition of 3T3-L1 preadipocyte differen-
tiation of hot-water (HW) and ethanol (EtOH) extracts from 
clove and to assess impact of extrusion conditions on 3T3-L1 
preadipocyte differentiation inhibition of both extracts from 
the extruded clove. Clove powder was treated using a twin- 
screw extruder with and without a die (Φ4 mm). Native and 
extruded clove powders were extracted with HW and 70% 
aqueous EtOH. Both extracts were assayed for total polyphe-
nolic compound and eugenol. Inhibition of 3T3-L1 cell dif-
ferentiation of clove extracts was estimated by oil red-o 
staining assay after MTT assay at extract dose ranges of 
25-200 ppm. EtOH (relative to HW) extracts possessed the 
higher contents of total polyphenolic compounds and eugenol. 
3T3-L1 cell preadipocyte differentiation began to be inhibited 
at 25 and 50 ppm for EtOH and HW extracts, respectively. 
Across applied extrusion conditions, EtOH extracts (100 ppm) 
were more effective than HW extracts (200 ppm).

P11 -095

Preventive Effect of Fermented Gelidium Amansii and 
Cirsium Japonicum Extract Mixture against 
UVB-induced Skin Photoaging in Hairless Mice

Hyun Mee Kim*, Soo Dong Park, Dong Eun Lee, Yong 
Tae Kim, Yu Jin Kim, Ji Woong Jeong, Jung Hee Lee, 
Chul Sung Huh
R & BD Center, Korea Yakult Co., Ltd., Korea

Chronic ultraviolet (UV) light causes skin photoaging charac-
terized fine and coarse wrinkle formation and dryness. In this 
study, we explored whether fermented Gelidium amansii and 
Cirsium japonicum extract mixture (FGCM) with probiotics 
prevents UVB-induced photoaging in human dermal fibroblasts 
and SKH-1 hairless mice. In vitro, FGCM more effectively 
increased type I procollagen level and suppressed UVB-induced 
MMP-1 expression than did Gelidium amansii and Cirsium 
japonicum extract mixture (GCM). For in vivo test, we orally 
administered FGCM prior to UVB irradiation for 8 weeks to 
the hairless mice. FGCM effectively inhibited UVB-induced 
wrinkle numbers and total depth in dorsal skin of mice. The 
histological data showed FGCM suppressed UVB-induced 
epidermal thickening. And FGCM also attenuated UVB-induced 
MMP-13 expression, MMP-2 and MMP-9 activities in hairless 
mice skin. In addition, FGCM increased skin hydration and 
blocked transepidermal water loss compared to UVB-irradiated 
group in dorsal skin of mice. These data indicate that FGCM 
may be useful for the prevention of skin photoaging.

P11 -094

Oral Administration of Lactobacillus Plantarum HY7714 
Protects UVB-induced Photoaging in Hairless Mice

Dong Eun Lee*, Hyun Mee Kim, Soo Dong Park, Yong 
Tae Kim, Yu Jin Kim, Ji Woong Jeong, Jung Hee Lee, 
Chul Sung Huh
R & BD Center, Korea Yakult Co., Ltd., Korea

Probiotics have long been considered as beneficial agents for 
intestine, but recent studies have shown that probiotics also 
improve skin health as regulating skin immunity or damage. 
However, little is known about the anti-photoaging effect of 
probiotics. In this study, we found Lactobacillus plantarum 
HY7714 effectively up-regulated the type I procollagen expres-
sion and significantly inhibited UVB-induced MMP-1 expres-
sion in Hs68 cells. L. plantarum HY7714 also effectively 
blocked the UVB-induced JNK phosphorylation, but not ERK 
and p38 phosphorylation, thereby suppressing UVB-induced 
c-jun phosphorylation and expression. Oral administration of 
L. plantarum HY7714 in hairless mice significantly suppressed 
UVB-induced wrinkle numbers, total area, and depth in 
dorsal skin of mice. L. plantarum HY7714 suppressed UVB- 
induced epidermal thickeness and attenuated MMP-2 and 
MMP-9 activities in mice skin. In addition, L. plantarum
HY7714 increased skin hydration and blocked transepidermal 
water loss compared to UVB-irradiated group in dorsal skin 
of mice. These data indicate that L. plantarum HY7714 exerts 
potent anti-photoaging activities by improving wrinkle forma-
tion and dryness.

P11 -096

Anti-stress Effect of Ethyl Acetate Soluble Fraction of 
Morus alba in Restraint-induced Stress Rats

Dong Wook Lim*, Ji-Hae Park1, Namin Baek1, Daeseok Han
Functionality Evaluation Research Group, Korea Food Research 
Institute, Korea, 1Graduate School of Biotechnology and Research 
Institute of Life Sciences & Resources, Kyung Hee University, 
Korea

Mulberry tree (Morus alba L.) is one of the best known and 
most widely distributed tree or shrub of the family Moraceae, 
which is extensively cultivated in East Asia. In this study, the 
anti-stress effects of ethyl acetate soluble (EA) fraction of M. 
alba was investigated in response to restraint-induced stress 
in rats, which may be used as a depression model. The 
ultrasonic vocalization (USV) of rats was recorded during the 
formation of various emotional states using ultrasonic micro-
phones. Male Wistar rats were administered the EA fraction 
of M. alba (30 and 100 mg/kg, p.o.) daily for 14 consecutive 
days. EA fraction of M. alba led to reduction in the number 
of 22 kHz USV, which are negative emotional states: signi-
ficant reduction was observed after the administration of 100 
mg/kg of extracts, as indicated by an decreased c-fos immuno-
reactivity in the hippocampal region. These findings demon-
strated that the EA fraction of M. alba have beneficial effects 
on stress-like behaviors and restore both altered c-fos expres-
sion and hypothalamic-pituitary-adrenal (HPA) activity. Thus, 
EA of M. alba may be a novel therapeutic candidate for the 
treatment of stress-related disorders.
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P11 -097

Oenanthe javanica Extracts Improves Memory Deficits 
of Tg2576 Mice

Ji-Hyang Wee*, Kyoung Ok Jung, Ki Young Shin1, Beom 
Young Won1, Hyung Gun Lee1

Jeonnam Biofood Techonology Center, Korea, 1Braintropia 
Co., Ltd., Korea

Many people experience memory impairments that are acc-
elerated by aging and environmental factors. Some reports 
have demonstrated the efficacies of memory-enhancing drugs 
or nootropic drugs on memory in healthy people. We pro-
posed water dropwort (Oenanthe javanica DC., Umbelliferae) 
will be a candidate of the drugs. The plant is cultivated in 
marshy areas of Asia and Australia and is used as a salad 
or as a seasoning in soups and stews in Korea. The herb has 
been widely used as a folk medicine for the treatment of 
jaundice, hypertension, and so on. In this study, we established 
the optimal conditions for the extraction of Oenanthe javanica
and reported that the extracts from those plants inhibited 
acetylcholinesterase (AChE) activities in vitro. The extracts 
also improved memory deficits and lowered celebral amyloid- 
beta proteins in Tg2576 mice. In other study, we confirmed 
that isorhamnetin may be an index component of the extracts 
for a functional food. It was previously reported that the 
constituent significantly inhibited proliferation and collagen 
production. We concluded that Oenanthe javanica has memory- 
enhancing effects and may be a memory-enhancing drug.

P11 -099

Analytical Method Validation of Isorhamnetin in 
Water Dropwort (Oenanthe javanica) Extract as a 
Functional Ingredient for Functional Health Food

Kyoung Ok Jung*, Kyoung Mi Kim, Suk Jung Kim, 
Ji-Hyang Wee, Beom Young Won1, Ki Young Shin1, 
Hyun Kyung Shin
Jeonnam Biofood Techonology Center, Korea, 1Braintropia 
Co., Ltd., Korea

Validation of Isorhamnetin as a marker compound in the 
standardization of Water dropwort (Oenanthe javanica) extract 
developed for functional health food was attempted by 
analytical method. The specificity was satisfied with retention 
time and photo diode array (PDA) spectrum by analysis of 
Isorhamneti using HPLC and comparison with standard com-
pound. It showed a high linearity in the calibration curve as 
coefficient of correlation (R2) of 0.999. Recovery rate test with 
Isorhamnetin concentration of 0.13, 0.17, and 0.2 mg/25 mL 
was revealed in the high range of 101.71-102.60%, 101.39- 
102.27%, and 102.46-102.86%, respectively. The intra-day 
and inter-day precision in Isorhamnetin for Water dropwort 
(Oenanthe javanica) extracts was 0.076-1.408% and 1.66%, 
respectively. Therefore, application of Isorhamnetin was 
validated in analytical method as a marker compound in 
Water dropwort (Oenanthe javanica) extracts. These results 
suggest that the developed HPLC method is simple, efficient, 
and could contribute to the quality control of Water dropwort 
(Oenanthe javanica) extract as a functional ingredient for 
functional health food.

P11 -098

Antioxidative and Anti-inflammatory Effects of Rhus 
verniciflua STOKES (RVS) Extract in Lipopolysaccharide- 
stimulated RAW264.7 Macrophages

Ji Eun Moon*, Dong Min Kim, Ji Yeon Kim
Seoul National University of Science and Technology, Korea

We investigated the antioxidative and anti-inflammatory effect 
of a water extract of Rhus verniciflua Stokes (RVS) and major 
flavonoids contained in RVS, such as fustin and fisetin, in 
in vitro system using murine macrophage cell line, Raw 
264.7. We treated 2 μg/mL of LPS to Raw 264.7 and analyzed 
the levels of NO, PGE2, ROS. According to treating RVS, 
fisetin and fustin, the levels of NO showed decreased pattern. 
PGE2 and ROS also decreased by RVS, fisetin, and fustin. 
Fisetin showed higher potency than fustin.

P11 -100

Antibacterial and Anti-inflammatory Activities of 
Angelica keiskei against Acne-inducing Bacteria

Ji Woong Jeong*, Hyun Mee Kim, Dong Eun Lee, Yu 
Jin Kim, Jung Hee Lee, Chul Sung Huh
R & BD Center, Korea Yakult Co., Ltd., Korea

Propionibacterium acnes and Staphylococcus epidermidis are 
play a critical role in the development of inflammatory acne. 
This study was performed to evaluate in vitro and in vivo
antibacterial and anti-inflammatory activities of Angelica 
keiskei root and stem extract against these etiologic agents of 
acne vulgaris. The results from the disc diffusion assays 
revealed that ethanol (50%) extract of Angelica keiskei
significantly inhibited the growth of both pathogens. Its MIC 
values were 156.25 μg/mL and 312.5 μg/mL against P. acnes
and S. epidermidis, respectively. the other hand, Angelica 
keiskei root and stem extract showed no cytotoxicity in 
Human normal fibroblasts and keratinocytes. In addition, the 
extracts clearly reduced the P. acnes or LPS-induced secretion 
of interleukin-1 β, tumor necrosis factor-α in THP-1 and Raw 
264.7 cells, an indication of their anti-inflammatory effects. 
Topical treatment and oral administration of Angelica keiskei
extracts also effectively suppressed P. acnes-induced ear 
edema in mice. Based on these results, we suggest that 
Angelica keiskei extract inhibits the inflammatory acne through 
antibacterial and anti-inflammatory activities.
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Immunostimulatory Activity of Polysaccharides from 
Cheonggukjang

Ji-Yun Jung1,2*, Seung-Jun Lee1,2, Hong-Kun Rim1, 
Hyo-Jin An1,4, Ji-Sun Shin1, Chang-Won Cho3, Young 
Kyoung Rhee3, Hee-Do Hong3, Kyung-Tae Lee1,2

1Department of Pharmaceutical Biochemistry, College of 
Pharmacy, Kyung Hee University, Korea, 2Department of Life 
and Nanopharmaceutical Science, Kyung Hee University, 
Korea, 3Korea Food Research Institute, Korea, 4Department of 
Pharmacology, College of Oriental Medicine, Sangji University, 
Korea

Cheonggukjang is a Korean whole soybean paste fermented 
by Bacillus subtilis and regarded as a healthy food. The 
objective of this study was to investigate the immunostimu-
latory activity of polysaccharides from cheonggukjang (PSCJ) 
in RAW 264.7 macrophages and an animal model. PSCJ 
induced mRNA expressions of inducible nitric oxide synthase 
and tumor necrosis factor-α (TNF-α) by activating nuclear 
factor-κB, and subsequently increased the production of nitric 
oxide (NO) and TNF-α in murine recombinant interferon-γ- 
primed RAW 264.7 macrophages. Furthermore, after daily 
oral administration of PSCJ, immobility time decreased signi-
ficantly in the PSCJ-administered group (200 or 400 mg/kg) 
on day 10. Taken together, these results suggest that the PSCJ 
has a possible role improving immune function through 
regulatory effects on immunological parameters, such as NO 
and TNF-α productions and changes in indicators related to 
fatigue.

P11 -103

Antioxidative Activity of Seaweeds Ethanol Extracts

Nayoung Lee*, Jae-geun Koo
Department of Food Science and Biotechnology, Kunsan 
National University, Korea

Seaweeds such as laver, sea mustard, kelp and fusiformis 
were prepared and investigated for its biological activity. The 
extract yield, color, total phenolic contents, DPPH and ABT 
radical scavenging activity of the extract samples were mea-
sured. Hunter L* values of laver, sea mustard, kelp and 
fusiformis extracts was 82.88, 78.53, 83.04, and 781, respec-
tively. The contents of total phenolic compounds of the 
extracts powder of laver, sea mustard, kelp and fusiformis 
were 106.60, 87.93, 89.27, and 121.93 mg/L of sample, 
respectively. DPPH radical scavenging activity of the fusiformis 
extract was shown the highest value compared with other 
seaweed extracts. ABT radical scavenging activity of laver, 
sea mustard, kelp, fusiformis extracts powders were 219.26, 
95.77, 1186.62, and 258.00 μmol Trolox equivalence per 
gram, respectively, at a 1,000 ppm level.

P11 -102

Studies on Antioxidant Activity of Cheonggukjang 
Fermented with Bacillus Strains

Hwa Sun Kim*, Hyuk Jin Kwon, Yoon Hee Choi, Ji Ho 
Choi, Hye Sun Choi, Jin Song, Shin Young Park
Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

This study was carried out to investigate the antioxidant 
activities of cheonggukjang fermented Bacillus strains and to 
select the strain showing antioxidant activity. A strain was 
isolated from doenjang and named as S2, S4 respectively. 
Total phenolic contents by Folin-Ciocalteu reagent were 
higher mixed strains than a single strain. DPPH free radical 
scavenging activity of cheonggukjang extracts showed that 
cheonggukjang fermented by both S2 and S4 was the higher 
than S2 and S4 only. The highest activity of SOD was present 
in the S4. In TEAC assay all strains showed a strong anti-
oxidant activity with slight differences between extracts. In 
the oxidative value created by linoleic acid, the modified 
cheonggukjang possessed a high antioxidant activity compared 
with the soaking of the soybean. Among the phenolic com-
pounds, the highest content was ferulic acid in cheonggukjang. 
And ferulic acid was known that have an antioxidative 
property. Synergistic effects by the mixtures were observed 
and based on levels of antioxidant activity values, the S2 and 
S4 were suggested for the manufacture of high quality of 
cheonggukjang.

P11 -104

Antioxidative and Physiological Activity Changes of 
Mulberry Leave Ethanol Extract by Gamma Irradiation

Jae-Kyung Kim*, Su-Min Kim, Jong-Heum Park, Beom-Seok 
Song, Eui-Baek Byun, Ju-Woon Lee, Jae-Hun Kim
Korea Atomic Energy Research Institute, Korea

In this study, cell proliferation and nitric oxide (NO) produc-
tion on murine macrophage RAW264.7 cells and antioxida-
tive activity changes of mulberry leave ethanol extract were 
investigated after gamma irradiation with 0, 5, 10, 25, and 
50 kGy. Without gamma irradiation, mulberry ethanol extract 
did not affect on the proliferation of murine macrophage 
RAW264.7 cells. However, the mulberry extract gradually 
promoted the proliferation of RAW264.7 cells by gamma 
irradiation with dose dependently. The nitric oxide (NO) 
production of mulberry extract was also stimulated by gamma 
irradiation in the same cells, which acts as a key factor on 
cellular immune-modulation. To investigate antioxidative 
activity of the extract, it was performed the reducing power, 
ferric ion reducing antioxidant power (FRAP) and 2,2’-azio-
bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) assays. 
The results showed that gamma irradiation increase the 
antioxidative properties of mulberry ethanol extract with 
dose dependently. All the results suggest that gamma irradi-
ation can be an additional processing method for enhancing 
to extract bio-active components of mulberry leaves.
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Anti-Oxidative and Anti-Inflammatory Effect of Rice 
Bran Oil Supercritical CO2 Extract in HaCaT Cells

Eun-Jin Cheon*, Tae-Uk Kim, Mi-Ryung Kim
Silla University, Korea

Rice bran oil contain many various substances such as unsa-
turated fatty acids, tocols, phytosterol, and γ-oryzanol. These 
are reported to have excellent biological activity such as 
anti-oxidative, serum cholesterol lowing, and 5α-reductase 
inhibition activity. Supercritical fluid carbon dioxide extraction 
(SCE) is known as eco-friendly clean technology compared 
with existing solvent extraction and has high extraction selec-
tivity of solvent and safety. The aim of present study is to 
examine anti-oxidative and anti-inflammatory activities of 
rice bran oil extracted by SCE (RBO-SCE) in HaCaT cell. The 
anti-oxidative and anti-inflammatory activities of RBO-SCE 
were determined by measuring DPPH radical scavenging 
activity and evaluation of iNOS and COX2 expression levels 
using RT-PCR and Western Blotting, respectively. The RBO- 
SCE was mainly composed of 40.63% oleic acid, 38.42% 
lnoleic acid, and 16.49% palmitic acid. The amounts of tocols 
and γ-oryzanol were 46.88 and 740 mg/100 g oil RBO-SCE, 
respectively. The RS50 of DPPH radical on RBO-SCE was 
0.035 μg/μL, which was approximately 36 folds higher than 
that on α-Tocopherol (1.25 μg/μL).

P11 -107

Nutritional Composition and Physiological Activities 
in Different Extraction Solvent and Parts of Molokhia 
(Corchorus olitorius)

Jeong-Han Kim*, Dae-Gyun Kim, Ho-Seob So, Seon-Yi 
Won, Sun-Jae Kim, Young-Cheoul Ju
Gyeonggido Agricultural Research & Extension Services, Korea

This study was performed to develop of functional materials 
using molokhia (Corchorus olitorius) and nutritional compo-
sition and physiological characteristic were investigated. The 
extraction yield was high in water, but total polyphenols and 
flavonoids contents were the highest in 70% ethanol and 
those contents were 131.1 mg/g and 60.8 mg/g, respectively. 
In addition, antioxidant and anti-diabetic activity was most 
excellent at 70% ethanol. As a results of nutritional compo-
sition of molokhia, the leaf high in crude protein and fat 
contents on the other hand, the stem were relatively high 
content of crude fiber and ash. Vitamin C content of the leaf 
was 59 μg/g that was approximately seven times than that of 
the stem, Tyrosinase inhibitory activity of the leaf was also 
higher than that of the stem. The results suggest that 70% 
ethanol as a extract solvent from Molokhia leaf has good 
bioactivities and can thus be useful food resources.

P11 -106

Flavonoid and Phenolic Constituents of Fermented 
Lactuca indica Leaf Tea

Hyuk Jin Kwon*, Hwa Sun Kim, Yoon Hee Choi, Ji Ho 
Choi, Hye Sun Choi, Jin Song, Shin Young Park
Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

Lactuca indica, a folk medicinal plant, has been widely used 
in Korea for its anti-oxidant and hepatoprotective effects. 
However, the component composition of this medicinal plant 
is not well known. This study was carried out to investigate 
flavonoid and phenolic acid constituents from Lactuca indica 
by using the lactic ferment. The samples were extracted with 
methanol, and analyzed by the use of HPLC-TOFMS. We 
isolated phenolic acid and flavonoid constituents from 
fermented Lactuca indica leaf tea. Its main constituents were 
caffeic acid and luteolin. The luteolin was highly on Lactoba-
cillus plantarum treatments. The color intensity of fermented 
tea increased. When sensory test were conducted, fermented 
Lactuca indica leaf tea has a synthetic and pleasant taste. 
While a bitter taste was lower, flavor and overall acceptability 
of Lactobacillus brevis treatment were significantly higher 
than other treatment. On the basis of these results, we con-
clude that fermented tea from Lactuca indica leaf tea could 
help decrease a bitter taste through the process of fermenta-
tion and be applied as medicinal and edible resources in an 
industrial area.

P11 -108

Antioxidant Effects of Reflux Extracts from Different 
Parts of Bokbunja (Rubus occidentalis)

Ji Wung Kwon*, Kyu-Seo Chae, Yong-Suk Kim1, Rak-Ho 
Son, Song Yie Park, Jong Tae Jeong, Hee Kwon Lee, 
Tae Bum Lee, Jin Cheol Lee
Gochang Black Raspberry Research Institute, Korea, 
1Department of Food Science and Technology, Chonbuk 
National University, Korea

This study was carried out to investigate antioxidant effects 
of different parts (stems, leaves, and seeds) of bokbunja
(Rubus occidentalis). Different parts of bokbunja (Rubus 
occidentalis) were extracted by water and ethanol with 
various concentrations (25, 50, 75, and 100%) using the 
reflux extraction methods. Polyphenol contents, flavonoid 
contents, DPPH radical scavenging activity, ABTS radical 
scavenging activity, and reducing power were measured from 
the extracts of each of the three parts. Total polyphenol 
contents and antioxidant activities of stem parts were most 
effective. Total polyphenol contents of 25 and 50% ethanol 
extracts of bokbunja stem showed 404.74±5.92 mg/g and 
400.62±12.12 mg/g, respectively. DPPH radical scavenging 
activity (RC50value: 61.32 μg/mL) and ABTS radical scaven-
ging activity (RC50value: 82.57 μg/mL) of 50% ethanol extracts 
of bokbunja stem were the most effective. The most effective 
part for reducing power was 50% ethanol extracts of bokbunja
stem (0.311±0.01). As a result, antioxidant activities of 
bokbunja stem were the highest.
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Inhibition of Adipocyte Differentiation by Rumex 
Crispus L. Fractions in 3T3-L1 Cells

Jun-Hyeok Choi*, Yun-Hee Park, In-Seon Lee, Mi-Hee Yu
Department of Food Science and Technology, Keimyung 
University, Korea

Clinical and preclinical trials of involving drugs with anti- 
adipogenic effects have focused on screening for herbal 
medicines suspected to have anti-adipogenic activities. Recently, 
natural bioactive phytochemicals present in foods have been 
discovered for their potential health benefit effects on the 
prevention of chronic disorders such as cancer, cardiovas-
cular disease and metabolic diseases including obesity. In this 
study, we isolation of active components from ethyl-acetate 
fractions. The ethyl-acetate fractions of Rumex Crispus L. 
(RCL) was further fractionated using silica gel column chro-
matography. Two biological assays, key adipogenic transcrip-
tion factors (PPARγ and CEBP-α) inhibitory effects in protein 
level by western blot and Oil Red-O assay, were used to 
evaluate the isolated fractions for the purification of a single 
components (9-2, C, E). The single components of RCL dose- 
dependently reduced lipid accumulation and adipocyte dif-
ferentiation via PPARγ and CEBP-α inhibition in 3T3-L1 adipo-
cytes. These results demonstrate that RCL can act directly to 
inhibit differentiation of preadipocytes and thus, could be an 
important adjunct in the treatment of obesity.

P11 -111

Inhibitory Effect of Hovenia dulcis on IgE-Mediated 
Mast Cell Activation

Myung Suk Kim*, Sue Ji Lim, Chu Won Nho
Functional Food Center, KIST Gangneung Institute, Korea

Immediate-type hypersensitivity is characterized by elevated 
levels of immunoglobulin E (IgE) and activated mast cell 
plays a crucial role by releasing granule contents, lipid-derived
mediators, cytokines, and chemokines. To evaluate the anti-
allergic effects of Hovenia dulcis extract (HDE), we deter-
mined its effects on degranulation, and inflammatory mediators 
in IgE-stimulated rat basophilic leukemia cells. HDE inhibited 
secretion of β-hexosaminidase and histamine. HDE reduced 
the production of prostaglandin E2 and the mRNA expression 
of cyclooxygenase-2, interleukin (IL)-4, IL-13, and tumor 
necrosis factor-α. Furthermore, HDE attenuated phosphory-
lation of the mitogen-activated protein kinases (MAPK) extra-
cellular signal-regulated kinase (ERK), p38, and c-Jun N-terminal 
kinase (JNK) expression. These results indicate that HDE 
might be useful as an agent against immediate-type hyper-
sensitivity.

P11 -110

Pleurospermum camtschaticum Inhibit Oleic Acid 
Induced Lipid Accumulation by Reduction of 
Lipogenesis and Promotion of Hepatic Lipid 
Clearance

Myung Suk Kim*, Sue Ji Lim, Chu Won Nho
Functional Food Center, KIST Gangneung Institute, Korea

Pleurospermum camtschaticum has been considered to possess 
different benefits such as antioxidant, antiinflammation, anti-
cancer, and antihyperlipidemia. The present study was aimed 
to investigate the protective effects of Pleurospermum camt-
schaticum extract (PCE) on hepatocyte cultured with high 
fatty acid and the underlying mechanisms. By using hepa-
toma cell HepG2 as cell model, the results showed that PCE 
suppressed fatty acid synthesis and enhanced fatty acid 
oxidation, contributing to amelioration of lipid accumulation 
induced by oleic acid. Moreover, PCE also inhibited acetyl 
coenzyme A carboxylase activities by stimulating adenosine 
monophosphate-activated protein kinase. PCE attenuated the 
expression of sterol regulatory element-binding protein-1 and 
its target molecules, such as fatty acid synthase. In contrast, 
the lipolytic enzyme expressions of peroxisome proliferator 
activated receptor αand carnitinepalmitol-transferase-1 were 
increased. This study suggests the hypolipidemic effects of 
PCE occur via phosphorylation of AMPK and inhibition of 
lipid biosynthesis and stimulation of lipolysis. Therefore, the 
PCE may actively prevent nonalcoholic fatty liver disease.

P11 -112

Antioxidant Effects of Different Parts of Bokbunja 
(Rubus occidentalis) Extracted by Ultra-sonication

Ji Wung Kwon*, Kyu-Seo Chae, Yong-Suk Kim1, Rak-Ho 
Son, Song Yie Park, Jong Tae Jeong, Hee Kwon Lee, 
Tae Bum Lee, Jin Cheol Lee
Gochang Black Raspberry Research Institute, Korea, 
1Department of Food Science and Technology, Chonbuk 
National University, Korea

This study investigated the antioxidant effects of ultra-sonica-
tion extracts from different parts of bokbunja (Rubus occi-
deantalis) such as stems, leaves, and seeds. Different parts of 
bokbunja (Rubus occidentalis) were extracted by water and 
ethanol with various concentrations (25, 50, 75, and 100%) 
using the ultra-sonication extraction methods. Total polyphenol 
contents of 25 and 50% ethanol extracts of bokbunja stem 
showed 348.21±5.40 mg/g and 343.39±5.94 mg/g, respec-
tively. DPPH radical scavenging activity (RC50value: 60.89 μ
g/mL) and ABTS radical scavenging activity (RC50value: 
105.72 μg/mL) of 50 ethanol extracts of bokbunja stem were 
the most effective. Reducing power was the most effective in 
25% ethanol extracts of bokbunja stem (0.263±0.01). As a 
result, antioxidant activities of bokbunja stem were the 
highest.
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Effect of Light and Trivalent Chromium on 
Antioxidant Activities of Asia Heuk Romaine 
(Lactuca sativa L.) in Hydroponics

Yun-Hee Park1*, Sung-Gyu Lee1, So-Hee Lee1, Jun-Hyeok 
Choi1, Mu-Sang Lee3, Hyun-Jeong Kim1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 1The Center for Traditional Microorganism 
Resources, Keimyung University, Korea, 2SHINIL Co., Ltd., 
Korea

The objective of this study was to observe the effect of light 
and trivalent chromium application on the antioxidant acti-
vities of Asia Heuk-Romaine (Lactuca sativa L., HR) in hydro-
ponics. HR was cultivated by four different culture conditions: 
nutrient solution with Cr3+ in RGB light (A-A-1), nutrient 
solution with Cr3+ in MIX light (A-B-1), nutrient solution with 
out Cr3+ in RGB light (B-A-1) and nutrient solution with out 
Cr3+ in MIX light (B-B-1). We were investigated the contri-
bution to the free radical scavenging linked-antioxidant 
activity. The total polyphenols and flavonoids contents of 
ethanol extracts from HR were 10.13-12.17 and 19.79-40.78 
mg/g, respectively. In particular, total polyphenol contents of 
HR in B-A-1 group were higher than others and total flavo-
noid contents were higher in A-B-1 group than others. DPPH 
radicals scavenging activities were higher in A-A-1 group and 
B-B-1 group; ABTS radicals scavenging activities were higher 
in B-A-1 group and A-A-1 group. These results indicate that 
Asia Heuk-Romaine grown in nutrient solution with Cr3+ in 
RGB light (A-A-1group) had higher antioxidant activities than 
other groups.

P11 -115

Screening for Cytotoxic activity of Black Rice Bran 
Extracts

Kyoung Ah Lee1*, Hyun Joo Yoon1, Kee-Tae Kim2, Myong- 
Soo Chung3, Pahn-Shick Chang4, Hyun-Dong Paik1,2

1Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 2Bio/Molecular Informa-
tics Center, Konkuk University, Korea, 3Department of Food 
Science and Engineering, Ewha Womans University, Korea, 
4Department of Agricultural Biotechnology, Seoul National 
University, Korea

This study investigated the cytotoxic effects of an anthocya-
nin-rich extract of black rice bran on 5 human cancer cell lines. 
Cytotoxic activity was measured using 3-(4,5-dimethylthizol- 
2-yl)-2,5-diphenylate-tetrazolium bromide (MTT) assay. Ethanol 
extract possessed higher cytotoxic activity than other extracts 
did. Ethanol extract inhibited the proliferation of AGS cells 
and HT-29 cells with low inhibited 50% of the cell growth (IC50)
values (0.347 mg/mL and 0.512 mg/mL, respectively). Among 
the subcritical water (SW) extraction temperatures, high extrac-
tion temperatures improved the cytotoxic activity of black rice 
bran extract. For example, SW extracted at 190°C showed 
higher cytotoxic activity (59.33%) against SK-MES-1 cells than 
did SW extracted at 110°C and 165°C (25.20% and 31.39%, 
respectively) against SK-MES-1 cells. High resolution mass 
spectrometer (HRMS) data showed that the fragmentation 
pattern was characteristic of glycoside and the compounds 
were identified as cyanidin-3-glucoside (m/z at 449) and peonidin- 
3-glucoside (m/zat 463). These results suggested that black rice 
bran extract has potential use as an anti-cancer agent.

P11 -114

Anti-cancer Activity of a Novel Steroid Isolated from 
Brown Algae, Hizikia fusiformis against A549 Human 
Lung Cancer Cell

Ji-Hyeok Lee*, Ju-Young Ko, Kalpa Samarakoon, Jae-Young 
Oh, Hyeon-Soo Kim, Chul-Young Kim1, You-Jin Jeon
Department of Marine Life science, Jeju National University, 
Korea, 1Natural Product Research Center, Hanyang University, 
Korea

Hizikia fusiformis is edible marine brown algae, is rich in 
dietary fibre, steroid and essential minerals such as calcium, 
iron and magnesium. In this study, we focused on preparative 
isolation of steroid derived compounds by CPC system and 
their anticancer effect. Pure one compound (11 mg) were 
successfully isolated from H. fusiformis crude extracts (500 
mg) by CPC with a two-phase solvent system composed of 
n-hexane: EtOAc/methanol: water (5:3:7:1, v/v). And the 
compound identified DTCP which is a novel steroid by 
LC-ESI/MS, 1D and 2D NMR data. And anticancer activity of 
the DTCP was evaluated by MTT, FACs and western blot 
assay. The DTCP showed to significantly inhibit growth of 
human lung adenocarcinoma A549 cells. And also, the 
DTCPdose-dependently generate apoptosis in A549 cells by 
Hoechst 33342 and FACs assay. The DTCP increased expression 
of pro-apoptosis proteins such as Bax and cleaved Caspase 
3 and decreased expression of anti-apoptosis protein such as 
Bcl-xL. In conclusion, CPC technique is a useful to isolate 
steroid derived compounds from H. fusiformis, and the isolated 
DTCP exhibited strong anticancer activity via apoptosis 
against A549 cells.

P11 -116

Blockade Effects of Anthocyanin-rich Purple Corn 
Extract on Diabetes-associated Glomerular 
Angiogenesis

Min-Kyung Kang*, Young-Hee Kang
Department of Food Science and Nutrition, Hallym 
University, Korea

Diabetic nephropathy (DN) is one of the major diabetic com-
plications. Abnormal angiogenesis results in new vessels that 
play a pathological role in DN, contributing to glomerular 
failure. Purple corn has been utilized as a daily food and 
exerts disease-preventive activities. This study was studied 
whether anthocyanin-rich purple corn extract (PCE) prevented 
glomerular angiogenesis under hyperglycemic conditions. 
Human endothelial cells were cultured in conditioned media 
of mesangial cells exposed to 33 mM high glucose (HG- 
HRMC-CM). PCE decreased endothelial expression of VEGF 
and HIF-1, and endothelial marker of PECAM-1 and integrin 
β3 induced by HG-HRMC-CM. Endothelial tube formation 
was disrupted in the presence of PCE. In vivo study, treating 
with 10 mg/kg PCE for 8 weeks in db/db mice, PCE alleviated 
glomerular angiogenesis by attenuating the induction of 
VEGF and HIF-1. Oral administration of PCE retarded the 
endothelial proliferation, inhibiting the induction of PECAM-1 
andPCE diminished the mesangial and endothelial induction 
of angiopoietin proteins under hypeglycemic conditions. 
Therefore, PCE may be a therapeutic agent targeting abnormal 
angiogenesis in DN.
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Young Barley Leaves Extracts Prevents Hyperlipidemia 
and Decrease Alcohol Hangover by ADH and ALDH 
Upregulation in Mice

Woo Duck Seo*, Sang-Ik Han, Seong-Hwan Oh, Ji-Eun 
Ra, J-Young Park, Kyung Hye Seo, Mi-Jin Park, 
Byung-Joo Kim, Min Hee Nam
Department of Functional Crop, National Institute of Crop 
Science (NICS), Rural Development Administration (RDA), 
Korea

Cereal sprouts extracts including, Hordeum Vulgare has been 
considered many biological function. The present study 
describes an effort to develop a functional and therapeutic 
dietary resource for alcoholic hepatic disorders. Young barley 
leaves extracts (YBLE) increased cellular viability in Raw 
264.7 cells and Huh 7 except 1000 μg/mL. All experimental 
groups revealed disappearance of right reflex after 4 g/kg dose 
of EtOH. YBLE 500 mg/kg and 1500 mg/kg group was marked 
decrease of blood EtOH concentration at 60 min after admi-
nistration. YBLE treated groups were low level of blood 
triglyceride compared with control. Expression level of ADH 
and ALDH mRNAs was 20% and 30% up-regulation respec-
tively in 500 mg/kg group compared with control. These 
result indicated that YBLE could be effective in decreasing 
blood EtOH concentration and by hepatocyte viability and 
up-regulation of ADH and ALDH. Therefore, YBLE may offer 
promise preventive and therapeutic supplement for alcoholic 
hepatic disorder without side effect. 

P11 -119

Physicochemical and Antioxidant Properties 
According to Its Fermentation Stage of High-strength 
Acidity Wine Vinegar 

Deokjo Jo*, Gui-Ran Kim, Hye-Jin Lee, Soo-Hwan Yeo1, 
Yong-Jin Jeong2, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1Fermentation and Food 
Processing Division, Department of Agrofood Resources, 
NASS, RDA, Korea, 2Department and Food Science and 
Technology, Keimyung University, Korea

The physicochemical and antioxidant properties were investi-
gated according to the fermentation stage in the process of 
wine vinegar with the high-strength acidity. After the alcohol 
fermentation of grape concentrates, the alcohol concentration 
of the broth was diluted to 6, 7, 8, and 9% (Stage 1), and 
then inoculated with vinegar mother (Stage 2). The acetic 
acid fermentation was completed with the titratable acidity 
of 7% (Stage 3) and 12% (Stage 4). The content of reducing 
sugar increased sharply in the stage 4 repeating the fluctu-
ation up to stage 3, which was considered as the addition of 
high concentration alcohol by the fed-batch culture. The total 
phenolics content recorded the highest in stage 4; however, 
the total flavonoids content did not show any certain trend 
during the fermentation. The DPPH and ABTS radical scaven-
ging activities presenting the antioxidant characteristic incr-
eased slightly in the last stage. Considering these results, the 
high-strength acidity vinegar produced by the fed-batch cul-
ture showed relatively high-value in the physicochemical and 
antioxidant properties compared to the moderate acidity vinegar.

P11 -118

Hepatoprotective Effects of Fermented Garlic Extracts 
on Liver Damage-induced Mouse by Alcohol

Ji Whi Choi*, Seung Hyun Lee, Min Seok Kim, Dong 
Min Yu, Heui Jong Yu, Ki Ho Kim
Bioland, Korea

In this study, fermented garlic extract samples of chronic 
alcohol-induced liver damage in mice of the C57BL/6J strain 
was performed to confirm the hepatoprotection. Efficacy of 
these samples through the normal group and the control 
group, the test material 50, 100, 200 mg/kg group and positive 
control group, set up and administered by the General 
symptoms and damage to the liver, serum enzymes indicating 
parameters and histological changes in antioxidant evaluation 
were evaluated. Significantly from the model of chronic 
alcoholic liver serum enzyme analysis, measurement of six 
indicators of the as derived markers except for the g-GT, GPT, 
GOT, ALP and TBIL was found to be induced DBIL. BL-4 
samples GOT significant inhibitory effect on the ALP and 
Bilirubin levels were able to confirm that. In addition, BL-4 
samples of the alcohol in the diet group reduced GSH content 
depending on the concentration in the treated group, gradual 
recovery was observed that the glutathione content in liver 
tissue was measured.

P11 -120

Antioxidant and Neuro-protective Effects of Phenolics 
from Cirsium japonicum Cultivated at 2010 and 2011

Miran Jang*, Gun-Hee Kim
Plant Resources Research Institute, Duksung Women’s 
University, Korea

Our aim was to assess phenolic constituents, antioxidant and 
neuronal cell protective effects of Cirsium japonicum (CJ) 
harvested in Yesan, Chungnam, Korea at 2010 (one year old) 
and 2011 (two years old). The phenolics (chlorogenic acid, 
linarin andpectolinarin) were founded in order of ethanol 
extract 2011>ethanol extract 2010>aqueous extract 2011> 
aqueous extract 2010. The results of antioxidant effect of CJ 
extract and its phenolics using three assays (ABTS, DPPH 
and FRAP) showed that activities increased in a dose-depen-
dent manner. Protective effect against H2O2-induced oxidative 
damage on PC 12 cell was investigated by measuring cell 
viability using MTT. CJ extracts and its phenolics also pre-
sented strong protective effects against H2O2-induced neuro-
toxicity in a dose-dependent manner. Antioxidant and neuronal 
cell protective activities of ethanol extract of 2011 CJ were 
the greatest potent. The activities were dependent on the 
actual concentration of bioactive composition. Phenolics of 
CJ can be promoted as effective and safe functional food 
supplement as natural antioxidants, and may reduce the risk 
of neurodegenerative disorders such as Alzheimer’s disease.
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Biological Activities of Water-Soluble Sulfated 
Polysaccharides from Ecklonia cava

Jiyoung Kim*, Minh-Hien Hoang, Ji Ah Kim, SangGuan 
You1, Sung-Joon Lee
Department of Food Bioscience and Technology, College of 
Life Sciences & Biotechnology, Korea University, 1Department 
of Marine Food Science and Technology, Gangneung-Wonju 
National University, Korea

Biological activities of the water-soluble sulfated polysac-
charide extracts from Ecklonia cava (WSSP) were investi-
gated in vitro. We found that the WSSP exhibited strong 
antioxidant activity as assessed by superoxide dismutase 
assay. The incubation of lipid-loaded hepatocytes with the 
WSSP significantly lowered cellular lipid concentrations as 
well. Quantitative PCR analysis suggested that the hypoli-
pidemic effects were due to reducing cholesterol synthesis 
gene expressions and increasing mRNA levels in cholesterol 
degradation, LDL uptake, and peroxisomal b-oxidation. In 
addition, the expressions of genes related to inflammation 
were inhibited in lipid-loading hepatocytes stimulated with 
the WSSP. Similar results also showed in pretreatment of the 
HepG2 with lipopolysaccharide (LPS) stimulated with WSSP. 
Together, these results suggest that the water-soluble sulfated 
polysaccharides of Ecklonia cavacould be considered as a 
potential antioxidant, hypolipidemic and anti-inflammatory 
agent.

P11 -123

Improved Efficacy Evaluation of Broccoli Sprout 
Extracts against Gastritis and Peptic Ulcer

Myunghwa Kang*, Taesu Kim1, Seungpyo Lee1

Hoseo University, Korea, 1Misuba RTech Co., Ltd., Korea

Broccoli sprout extracts (broccoli sprout extract, BSE) against 
bacteria gastritis and gastric ulcer were performed to evaluate 
the efficacy improvement. BSE was extracted with 70%, 40%, 
and 20% of ethanol, respectively. BSE was appeared to high 
effect in celll removal in gastric mucosa of mice infected and 
the effect of the results also showed a similar effect depen-
ding on the concentration. Effect on gastric acid secretion in 
the BSE of the fluid, pH, free HCl, have no impact on the 
total acidity not unlike the proton pump inhibitor pantopra-
zole which mechanisms have been identified that. Interes-
tingly, BSE does not affect the secretion of gastric acid in the 
stomach ulcers caused by excess acid. In particular, 40BSE 
inhibited the cell infiltration of the gastric mucosa. Thus, 
ethanol extract of broccoli sprouts, depending on the extrac-
tion solvent through the complex is expected to show efficacy.

P11 -122

Whole Soy Protein Inhibits Absorption of Cholesterol 
to Cell Lines

Youjin Yum*, Juyoung Lee, Jinkyu Lim
Major in Food Biomaterials, Kyungpook National University, 
Korea

Statins, inhibitor of cholesterol synthesis, and Ezetimibe, 
inhibitor of cholesterol absorption, are widely used, but they 
can cause adverse effects. It has been known that soy protein 
reduces serum cholesterol by inhibiting the absorption. Soy 
proteins can affect cholesterol absorption either by physical 
adsorption of cholesterol or direct inhibition of absorption. 
From the soy protein-cholesterol interaction assay, we found 
soy proteins did not physically adsorb cholesterol, rather, 
emulsification of cholesterol was elevated by lecithin in soy. 
Cell lines, Caco-2 and HepG2, were incubated with chole-
sterol in the presence or absence of soy protein or soy protein 
digest. Cholesterol levels in cells were significantly reduced 
by soy proteins when it was analyzed by MS. We tried to find 
interacting proteins between soy and intestinal membrane 
proteins using photo-affinity cross-linking. We also analyzed 
phosphoproteomic changes in presence or absence of soy 
proteins. The identified proteins were receptors and pepti-
dases. Proteins involved in folding were differentially phos-
phorylated. These results will open a new vista in under-
standing the inhibition of cholesterol absorption.

P11 -124

Barley Sprout Extracts Reduce the Level of Blood 
Glucose and Cholesterol in HepG2 Cells and C57BL/6 
Mice

So Young Lee*, Ji Hae Lee, Yooli Han, Sung-Joon Lee
Division of Food Bioscience and Technology, College of Life 
Science and Biotechnology, Korea University, Korea

The effect of barley sprout extracts (BSE) on blood glucose 
and cholesterol metabolism were investigated in HepG2 cells 
and C57BL/6 mice. HepG2 cells stimulated with BSE signifi-
cantly reduced total cholesterol, cholesterol ester, and free 
cholesterol concentration by 38%, 55%, and 34%, (p<0.05) 
respectively. Cellular lipid staining with DiI confirmed that 
BSE reduced cellular lipid accumulation compared to the 
controls. Next, the C57BL/6 mice were orally administered 
with BSE for 12 weeks. Compared with controls, BSE fed 
mice significantly reduced blood glucose, total, and LDL 
cholesterol concentrations by 40%, 15%, and 35%, respec-
tively (p<0.05 vs. control). Immunoblotting analysis demon-
strated that BSE enhanced phosphorylation of AMPK and 
3-hydroxy-3-methyl-glutaryl-CoA reductase (HMG-CoAR) in 
both HepG2 cells and mouse livers. Quantitative PCR analysis 
revealed that BSE improved genes related with lipid metabo-
lism and glucose metabolism pathway. Collectively, these 
demonstrate that BSE improve lipid and glucose metabolism 
by activating AMPK and phosphorylation inhibition of HMG- 
CoAR in both of HepG2 and C57BL/6 mice.
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Hexacosanol Is an AMPK Activator that Reduces 
Cholesterol Concentrations and Improves Symptoms 
in Hepatic Steatosis

Ji Hae Lee*, So Young Lee, Se Young Kim, Ye Won 
Kim, Sung-Joon Lee
Division of Food Bioscience and Technology, College of Life 
Sciences and Biotechnology, Korea University, Korea

AMPK is a cellular regulator of energy metabolism, which is 
activated by increased AMP concentrations. The active AMPK 
phosphorylates and inhibits HMGCR activity thus reduces 
cholesterol biosynthesis. We investigated hypocholesterolemic 
mechanisms of hexacosanol which is derived from plant wax. 
HepG2 cells stimulated with hexacosanol significantly reduced 
total, free cholesterol, and cholesterol ester concentrations. In 
vitro kinase assay demonstrates hexacosanol dose-dependently 
induces AMPK activity and cells stimulated with hexacosanol 
showed the activation of AMPK and induction of HMGCR 
phosphorylation. High-fat-fed mice orallyadministered with 
hexacosanol for 8 weeks showed significantly reduced plasma 
and hepatic cholesterol concentrations compared with controls. 
In addition, the expression of major gene in cholesterol efflux 
and cholesterol ester synthesis were significantly altered. 
Interestingly, hepatic autophagy was stimulated with hexa-
cosanol with induced protein expressions of LC3-II and 
LAMP. In conclusion, hexacosanol is hypocholesterolemic 
and improves symptoms in hepatic steatosis by activating 
AMPK and induction of hepatic autophagy.

P11 -127

Profiling of Flavonoids in Smilax china L. Leaf Tea 
Fermented by Various Microbial Strains

Jae-Hwan Chung*, Sun-Dong Kim1, Seung-Hwan Yang1, 
Joo-Won Suh1, Soon-Mi Shim
Department of Food Science and Technology, Sejong 
University, Korea, 1Center for Nutraceutical and 
Pharmaceutical Materials, Myongji University, Korea

The objective of current study was to profile flavonoids in 
Smilax china L. leaf (SCL) tea fermented by different microbial 
strains. SCL was fermented by Aspergilus oryzae (A), Bifido-
bacterium bifidus (L), Bacillus sp. (B), Monascus pilosus (M), 
and Saccharomyces cerevisiae (S) for 10 days. Ultra perfor-
mance liquid chromatography with photodiode array detector 
(UPLC-PDA) and mass spectrum (MS/MSn) analysis was 
carried out to quantify targeted flavonoids and identify non- 
targeted flavonoids in SCL, respectively. Non-fermented SCL 
contained 29.83 and 265.4 mg/kg of quercetin and cholorgenic 
acid, respectively as targeted flavonoids. Mass to charge ratio 
(M/Z) of 145, 390, and 434 were temporarily identified as 
sodium adduct to benzoic acid, piceid, and engeletin, respec-
tively by MS/MSn fragmentation. Both quercetin and cholor-
genic acid concentration decreased according to fermentation 
for 10 days by various microbial strains. SCL tea fermented 
by Saccharomyces cerevisiae showed equal amounts of 
quercetin and chlorogenic acid to non-fermentation one.

P11 -126

Antioxidant Activity of Cooked L. fischeri Evaluated 
with Myoglobin Method

Sejin An*, Hye-Young Choi1, Sung-Hyun Lee1, Hee Sook 
Park, Gun-Hee Kim
Plant Resources Research Institute, Duksung Women’s 
University, Korea, 1Department of Health Functional 
Materials, Duksung Women’s University, Korea

Ligularia fischeri Turcz. is used as Chinamul in Korea. 
Commonly, this plant is cooked by boiling and frying in order 
to reduce the bitter taste and make more palatable. Micro-
wave cooking is recently used for heating the vegetable 
because this cooking method is comfortable. Antioxidant 
activities of L. fischeri were studied by using the DPPH radical 
scavenging assay and myoglobin methods. In this study, the 
scavenging activities against DPPH, CLO, OH, AAPH and 
ONOO radicals were analyzed as to cooked (blanching, frying 
and microwaving) L. fischeri samples. The blanching for 3 
minutes was suitable to keep the antioxidant activity because 
antioxidant substances leach into cooking water with time. 
As the results of fried samples, the oil used for frying might 
prevent to leach the antioxidative substances when L. fischeri
was fried, hence, the frying method with oil might bind more 
antioxidant activity in vegetable. The microwaved L. fischeri
for 3 minutes had highest antioxidant activity by evaporating 
and enriching antioxidative substances. Consequentially the 
cooking methods and time influenced to antioxidative activity 
of L. fischeri, and this can be used for natural antioxidant.

P11 -128

Protective Effects of Fermented Tumeric Extracts 
against Neuronal Cell Death Induced by Oxidative 
Damage and Inflammation in Rat C6 Glioma Cells

Cheong Su Eun1*, Yeon Seop Jung1, Ji Eun Kim1, Joug 
Soon Lim1, Min Ju Kim1, Ga Hyeon Hwang1, Tae Hoon 
Lee1, Sang Dong Lim3, Sam Pin Lee1,2, Seun Ah Yang2

1Food Science and Technology, Keimyung University, Korea, 
2The Center for Traditional Microorganism Resource (TMR), 
Keimyung University, Korea, 3Korea Food Research Institute, 
Korea

Curcuma longa Linne. (tumeric) which belong to the Zingibe-
raceae family, is widely used as spices throughout the world. 
Previously, we have shown that ethanol extract of C. longa
Linne. had strong radical scavenging activity and cognitive- 
enhancing effect. The purpose of this study is to elucidate 
the protective effects of fermented turmeric against tert-butyl-
hydroperoxide (t-BHP)-, H2O2-, or LPS plus interferon-γ (INF-γ)- 
induced cell death in C6 cells. For this study, turmeric 
powders were fermented by Lactobacillus plantarum K154 
isolated from kimchi for 3 days at 30°C. The turmeric extracts 
fermented in MRS broth containing 2% yeast extract (99% at 
50 μg/mL) or 2% MSG (27.5% at 50 μg/mL) in combination 
with 1% glucose dose dependently inhibited nitric oxide 
production induced by LPS plus INF-γ in C6 cells with no 
cytotoxicities. Moreover, the fermented tumerics exhibited 
significant protection against t-BHP- or H2O2-induced cell 
death. In addition, the contents of curcuminoids such as 
curcumin, demethoxycurcumin, and bisdemethoxycurcumin 
in fermented and non-fermented tumeric extracts were mea-
sured by LC-MS/MS analysis.



402

P11 -129

Inhibitory Effects of Fermented Chongmyungtang on 
Oxidative Damage and Inflammation in Rat C6 
Glioma Cells

Seun Ah Yang2*, Yeon Seop Jung1, Cheong Su Eun1, Ji 
Ha Lee1, Sang Dong Lim3, Sam Pin Lee1,2, Jung Hyun 
Park2, In Seon Lee1, Ji Won Lee3

1Food Science and Technology, Keimyung University, Korea, 
2The Center for Traditional Microorganism Resource (TMR), 
Keimyung University, Korea,3Korea Food Research Institute, 
Korea

The Chongmyungtang (CMT), a traditional Korean medicinal 
preparation, consists of Acorus gramineus, Polyala tenuifolia 
and Poria cocos. It has long been employed in the clinical 
treatment of mental disorder such as senile amnesia in Korea. 
This study was aimed to investigate the protective effects of 
GABA-enhanced fermented CMT (FCMT) prepared by Lacto-
bacillus plantarum K154 against oxidative damage induced 
by H2O2 (1 mM, 30 min) or tert-butyl hydroperocide (t-BHP, 
1 mM 2 h) in rat C6 glioma cells. Pretreatement of the cells 
with FCMT (0.01-1 mg/mL) overnight reduced cell death 
induced by t-BHP or H2O2 in a dose dependentmanner. The 
lactate dehydrogenase leakage induced by t-BHP was also 
suppressed by FCMT. In addition, FCMT inhibited nitric 
oxide level produced by LPS plus interferon-γ in C6 cells with 
no cytotoxicities under the condition. Our data suggest that 
GABA-enriched FCMT can be used to enhance cognitive 
function through suppression of oxidative stress and/or anti- 
inflammation in brain cells.

P11 -131

Effects of Tomato Leaves Supercritical Extract on Hr-1 
Mice Skin Whitening

Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, 
Sun-Kyung Lee, Yong-Ok Kim, Soo-Kyung Yoon, 
Jeong-Hwa Kang, Kyung-Ju Jung, Kyong-Ju Choi
Jeollanamdo Agicultural Research and Extension Services, 
Korea

The leaves of tomato (Lycopersicon esculentum) contains 
functional ingredients such as chlorophyll, caffeic acid, and 
showed antioxidant activity and whitening effect as shown 
in preliminary data. Supercritical extract of leaves of tomato, 
was prepared at a concentration of 0.5% (T-0.5%), and 1% 
(T-1%), formed by UVB radiation in the Hr-1 mice using a 
Mexameter after coated supercritical extract and measured 
the level of melanin. On 6th day, melanin levels were signi-
ficantly reduced in the T-1% (332) and T-0.5% (359) as 
compared to N.cont (429). On 8th day, melanin levels were 
significantly decreased in T1% (261) and T-0.5% (282). On 
the 4th day, it was confirmed that erythema level is reduced 
in the P.cont (204) and the T-1% (208). After changing ana-
tomy of MMP-2 (Matrix metalloproteinase-2) and MMP-9 as 
compared with N.cont expression levels were significantly 
decreased T-1% (405) and T-0.5% (422). As the result, it was 
confirmed that there were regeneration effect of protein, moi-
sturizing and whitening effect of supercritical extract of 
tomato leaves on animal experiments using the Hr-1 mice.

P11 -130

Effect of Ethanol Extracts from Citrus junos and Its 
Fractions on 5α-Reductase Activity In Vitro

Jong Yeon Kim*, Jeong Yoon Lee, Woojin Jun1, Yongjae 
Kim2, Kwontaek Hwang3, Sunoh Kim2, Yoo-Hyun Lee
Department of Food Science and Nutrition, Universuty of 
Suwon, Korea, 1Department of Food and Nutrition, Chonnam 
National University, Korea, 2Korea INS Pharm INC., Korea, 
3Department of Food Science and Nutrition, Nambu University, 
Korea

Benign prostatic hyperplasia (BPH) is a non-cancerous growth 
of the prostate gland. It caused lower urinary tract symptom 
(LUTS) and many elderly men are suffering. Testosterone can 
be converted to more active androgen Dihydrotestosterone 
(DHT) by 5-alpha reductase 2 (SRD5A2). To reduce the exces-
sive DHT level in BPH, one of the pharmacological approach 
of BPH is to inhibit 5-alpha reductase 2 activity. This study 
was performed to evaluate the inhibitory effects of 80% 
ethanol extract from Citrus junos and its fractions such as 
hexane, chloroform, ethyl acetate, butanol and water on 
SRD5A2 activity. Human prostate cell line (LNCap) expressing 
SRD5A2 was incubated in 80% ethanol extract from Citrus 
junos and its fractions for 20 h after charcoal depletion. 
Testosterone (10 nM) was added and incubated for an addi-
tional 3 h. After the incubation, cell was harvested and lysed 
for a measurement of the SRD5A2 level. Among five fractions, 
ethyl acetate fraction of Citrus junos were markedly inhibited 
by 40% on SRD5A2 level at 100 g/mL. We also investigated 
the prostate specific antigen (PSA) level with ethyl acetate 
fraction in LNCap cell. Like other SRD5A2 inhibitors, PSA 
level was suppressed by the treatment of ethyl acetate fraction. 
These suggest that ethyl acetate fraction of Citrus junos may 
be a useful candidate for treating BPH.

P11 -132

Anti-oxidative Effect of Carotenoids from Red Snow 
Crab Shell (Chionoecetes japonicus) in LPS 
Stimulated ICR Mice

Ji-hyun Lee*, Ochirkhuu Sambuu, Bo-young Seo, Min-ji 
Choi, Jin-hui Park, Young-sun Song
Department of Smart Foods and Drugs, Inje University, Korea

This study was carried out to investigate the anti-oxidative 
actions of carotenoids extracted from Red snow crab shell 
(Chionoecetes japonicus) in ICR mice injected with lipopoly-
saccharide (LPS), called endotoxin. Mice (7 weeks of age) 
were divided into 4 groups and were fed on the experimental 
diets containing 0.2% carotenoids extracted from Red snow 
crab shell (RCC) for 1 week. Experimental groups were NC 
(normal control), RCC-C (RCC control), LC (LPS control), and 
RCC+L (RCC + LPS). Endotoxin shock was induced by intra-
peritoneal injection of LPS (6 μg/kg BW). NC and RCC-C 
groups were injected with saline solution. Hepatic catalase 
and glutathione-reductase activities were significantly higher 
in the RCC+L group than in the LC group. Hepatic protein 
expression of superoxide dismutase, catalase and heme oxy-
genase-1 were elevated in the RCC+L group compared to the 
LC group. Furthermore, expression of Nrf2, a transcription 
factor of phase II enzyme, was also up-regulated in the 
RCC+L group. From the above results, it is concluded that 
RCC supplementation may ameliorate oxidative stress processes 
by LPS through the elevation of anti-oxidative enzyme expre-
ssion and Nrf2 up-regulation.
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Effects of Citrus Peel Ethanol Extracts on the 
Inflammation Related to Obesity

Minjin Kim1*, Hyejin Park2, Myoungsook Lee1,2

1Dept. Food and Nutrition, Sungshin Women’s University, 
Korea, 2Research Institute of Obesity Sciences, Sungshin 
Women’s University, Korea

Citrus peel contains many Flavonoids which help for health 
because they have the effects on anti-inflammation, obesity 
and other diseases. The aim of this study was to determine 
the effects on inhibition of inflammation-related adipogenesis. 
We used 3T3-L1 cell and measured the cell viability and lipid 
accumulation. C57BL/6 male mice (4 wk) were provided 45% 
high fat diet for 10 weeks to induce obesity and the control 
(CON), 45% high fat diets (HF), HF+Orlistat (30 mg/kg, O), 
HF+Citrus peel (300 mg/kg, CP) were orally administrated for 
12weeks after that. CP (75, 150, 300 μg/mL) dose-dependently 
reduced 3T3-L1 cell viability and lipid accumulation. In vivo, 
CP (300 mg/kg) significantly reduced weight gain, epididymal 
fat, mesenteric fat, plasma and hepatic TG levels, plasma 
ALT/AST levels compared to HF. Particular enzymes for fat 
degradation such as HSL and AMPK were increased in mesen-
teric fat tissues. C/EBPα and ACC, adipogenesis proteins, were 
decreased by CP. TNFa levels, representative marker for the 
pro-inflammation, was decreased by CP. In conclusion, CP 
may develop an anti-obesity food in future due to an inhibi-
tory effects of inflammatory related fat synthesis and activa-
tion of lipolysis.

P11 -135

The Natural Carotenoid Astaxanthin Is a PPARα Agonist 
and PPARγ Antagonist, Reduces Hepatic Lipid Accumu-
lation in HepG2 Cells and High-hat-fed C57BL/6J Mice

Yaoyao Jia1,2*, Sung-Joon Lee1,2

1Department of Biotechnology, Graduate School of Biotechnology, 
Korea University, Korea, 2Division of Food Bioscience and 
Technology, College of LifeSciences and Biotechnology, Korea 
University, Korea

Astaxanthin (AX) has hypolipidemic activity, but its under-
lying mechanisms of action and protein targets are unknown. 
AX directly bound and activated PPAR-α, but inhibited PPAR-γ
transactivation in reporter gene assay, TR-FRET, and surface 
plasmon resonance experiments. Accordingly, AX significantly 
reduced cellular lipid accumulation in lipid-loaded hepatocytes. 
Transcriptome analysis revealed that the net effects of stimu-
lation with AX rewired the expression of genes involved in 
lipid metabolic pathways. In animal study, high-fat-fed 
C57BL/6J mice were oral administrated with AX for 8 weeks. 
AX significantly improved hepatic steatosis, reduced the 
concentrations of triglyceride both in the plasma and in liver 
compared with the high-fat-fed controls. The qPCR and 
immunoblotting analyses confirmed that AX is a PPAR 
modulator thus downregulating hepatic beta-oxidation and 
inflammatory gene expressions, induces the hepatic auto-
phagic pathway by inhibition of AKT. Collectively, these 
suggest that AX is a PPAR-α agonist and PPAR- γ antagonist, 
reduces plasma and hepatic lipid accumulation by rewiring 
the transcriptome and autophagic pathway, and thus amelio-
rates hepatic steatosis.

P11 -134

Anti-atherogenic Effects of Seafood Kimchi in ApoE 
KO Mice Fed High Cholesterol Diet

Koeun Jung*, Sunhee Hong, Mijeong Kim, Junyoung 
Hong, Yeongok Song
Department of Food Science and Nutrition, Kimchi Reasearch 
Institute, Pusan National University, Korea

The aim of this study is to examine the anti-atherogenic effects 
of seafood kimchi. Three different experimental kimchi were 
prepared, Korean cabbage kimchi (control), short arm octopus 
added kimchi (SK) and abalone added kimchi (AK). The amount 
of seafood added to the cabbage kimchi was 10 g%. ApoE KO 
mice (6 weeks, n=18) were fed high cholesterol diet contain-
ing 10% of kimchi powders for 8 weeks. Plasma TG concen-
trations for the SK or AK were not significantly different 
compared with the control. However, TG concentration for 
SK was significantly lowered then that of AK (p<0.05). 
Hepatic FAS expression of the SK was significantly decreased 
by 48.1%, compared with the control (p<0.05) which are in 
line with plasma TG data. Plasma TC, LDL-C, HDL-C concen-
trations and hepatic HMGCR expressions among 3 groups 
were not significantly different. Atherogenic index for the SK 
was significantly lowered by 24.9% than that of the control 
(p<0.05). Fatty streak formation on the aortic sinus of SK was 
significantly decreased by 28.7%, than that of the control 
(p<0.05). According to the results, anti-atherogenic effect of 
the cabbage kimchi was increased by adding short arm octopus.

P11 -136

Brown Rice (Oryza sativa L. cv. Hiami) Extract 
Promotes Cellular Growth by Upregulation of GH and 
IGF-1 Expressions

Hyun-Seok Oh*, Siok Koon Yeo, Bobae Kim, Sung-Joon Lee
Department of Food Bioscience and Technology, College of 
Life Sciences & Biotechnology, Korea University, Korea

Biological effects of ethanolic extract of brown rice (ETBR, 
Oryza sativa L. cv. Hiami) on the cellular growth were investi-
gated. ETBR did not affect viability on both HepG2 and GH3 
cells assessed with 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide assay and exhibited significant anti-oxidant 
properties assessed with di(phenyl)-(2,4,6-trinitrophenyl) 
iminoazanium free radical scavenging activity assay (p<0.05). 
The gene expressions of GH and IGF-1 assessed with quanti-
tative PCR showed significant inductions in cells stimulated 
with ETBR compared with controls treated with wheat flour 
extract (p<0.05) and the effects were dose-dependent. IGFBP-1 
expression in HepG2 cells was reduced (p<0.05) with ETBR. 
The protein expressions of GH and IGF-1, quantified by 
ELISA, were induced with in GH3 and HepG2 cells stimu-
lated with ETBR in line with qPCR results. Collectively, these 
suggest that ETBR induces the expression and secretion of 
GH and IGF-1 in vitro thus may promote cellular growth. 
Antioxidative effects may provide additional health benefits.
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FT1 Is a Natural Agonistic Ligand for Peroxisome 
Proliferator-Activated Receptor-α
Chunyan Wu*, Yaoyao Jia, Ji Hae Lee, Yeonji Kim, 
Sung-Joon Lee
Department of Food Bioscience and Technology, College of 
Life Sciences & Biotechnology, Korea University, Korea

Peroxisome proliferator-activated receptor-alpha (PPAR-) is a 
key transcription factor involved in various mechanisms that 
improve the cellular and plasma lipid metabolism. Here, we 
demonstrate that an aromatic compound in herbs and essen-
tial oils, the FT1, activates PPAR- through direct interaction 
with the ligand-binding domain of PPAR-. The induction of 
PPAR- transactivation as confirmed by a reporter gene assay 
and direct interaction between FT1 and PPAR- was demon-
strated in surface plasmon resonance, andtime-resolved fluo-
rescence resonance energy transfer assays. Cultured hepato-
cytes stimulated with FT1 showed significant reductions in 
intracellular triglyceride concentrations by 16.8% (p<0.05), 
while revealed significantly increased fatty acid uptake by 
31% (p<0.05). In addition, the expression of PPAR-responsive
genes including hepatic fatty acid uptake and peroxisomal β
-oxidation were significantly regulated with FT1 stimulation 
in cultured hepatocytes. Collectively, these suggest that FT1 
is a moderate PPAR-agonist thus regulating its target gene 
transcriptions in lipid metabolism and reducing intracellular 
lipid accumulation in hepatocytes.

P11 -139

Oleanolic Acid Isolated from Fruits of Akebia quinata 
DECNE Inhibits Proliferation of Cancer Cell Induced 
by Apoptosis through Expression of Bax and Caspase-3

Hyeon-Ju Jo*, Jun-Ki Lee, Kwon-Jai Lee1, Kang-Hyun 
Chung, Jin Soo Youk2, Jeung Hee An3

Department of Food Science and Technology, Seoul National 
University of Science & Technology, Korea, 1Department of 
Advanced Materials Engineering, Daejeon University, Korea, 
2Department of Food and Biotechnology, Korea University, 
Korea, 3Division of food Bioscience, Konkuk University, Korea

Oleanolic acid (OA) isolated from the extract of Akebia quinata
DECNE fruit, is a triperpenoide compound. In this study, OA 
was evaluated for its superoxide radical and nitric oxide (NO) 
inhibition activities and anti- carcinogenic effect on the 
human cancercells. Also, the apoptosis and cell cycle of OA 
were analyzed by flow cytometry. OA strongly inhibited NO 
generation at a concentration of 250 μg/mLby 50% or more 
with significant cell viability (>90%). OA reduced the proli-
feration of cancer cells in a dose-dependent manner. OA 
showed the toxicity (77%) against MCF-7 cells, and then 
detected at 88.76% apoptotic cells. The expression of caspase-3 
and Bax activated after treatment OA. These results suggest 
that OA has an anti-proliferation effect against cancer cells 
via induction of apoptosis mediated caspase activation. The 
OA may be a potential chemotherapeutic agent for the treat-
ment of cancer.

P11 -138

Beneficial Effects of Black Soybean on the Lipogenesis 
and Lipolysis of Mesenteric Fat Fed High Fat Diets

SoYoung Kim1*, Haeri Wi2, Myoungsook Lee1,2

1Department Food and Nutrition, Sungshin Women’s 
University, Korea, 2Research Institute of Obesity Sciences, 
Sungshin Women’s University, Korea

Obesity is the metabolic disorders caused by inflammatory 
diabetes and dyslipidemia. Anthocyanin in Black soybean 
has been known their effects on the prevention of oxidative 
damage and inflammation. We investigated the effect of anti- 
obesity of Black Soybean EtOH extract (BB) in diet induced 
obesity model (DIO) using C57BL/6N mice. Preliminary expe-
riments for effects of BB on lipid accumulation were per-
formed in 3T3-L1 cell. To make DIO model, C57BL/6N mice 
(4 wk, male) fed 45% high fat diet (HF) for 10 weeks. BB (1 
g/Kg) were oral administrated for 12 weeks after DIO induced 
and compared to HF group. BB (300 μg/mL) decreased 3T3-L1 
cell number and significantly inhibited lipid contents, dose- 
dependently. Plasma triglyceride and total cholesterol signifi-
cantly reduced by BB treatment compared to HF group. The 
expression of CEBP/α and ACC, lipogenesis biomarkers, were 
significantly reduced in mesenteric fat of BB group. Protein 
expression of p-HSL and AMPK, lipolysis factors, were signi-
ficantly increased in mesenteric fat of BB group. BB may be 
developed as anti-obesity food in future industry because 
they have beneficial effects on an inhibition of lipogenesis 
and activation of lipolysis.

P11 -140

Protective Effect of Aquacultural Flounder Fish-derived 
Peptide against Oxidative Stress in Zebrafish 

Ju-Young Ko*, Eun-A Kim, Ji-Hyeok Lee, Nalae Kang, 
Hyun-Soo Kim, Min-Sung Lee, Won-Kyo Jung1, Jin-Soo 
Kim2, You-Jin Jeon
Department of Marine Life Science, Jeju National University, 
Korea, 1Department of Marine Life Science, Chosun University, 
Korea, 2Department of Seafood Science and Technology / Institute 
of Marine Industry, Gyeongsang National University, Korea

The flounder, Paralichthys olivaceus, is one of the most impor-
tant commercial cultivated fish species, and accounts for 98% 
of the domestic aquaculture market in South Korea. In a 
previous report, a peptide isolated from the muscle of aqua-
cultured flounder [1] was found to possess antioxidant activity 
and to protect against 2,2-azobis-(2-amidinopropane) hydro-
chloride (AAPH)-induced oxidative stress in Vero cells. The 
sequence of this flounder-derived peptide (AFFP) is Cys-Ala- 
Ala-Pro and its molecular weight is 360.1 Da. In the present 
study, we examined the protective effect of AFFP against 
AAPH-induced oxidative damage in a zebrafish model. Zebrafish 
embryos pretreated with AFFP (25, 50, and 100 μg/mL) and 
10 mM AAPH, were evaluated for the protective effect by 
heartbeat rate, survival rate, ROS generation, lipid peroxida-
tion, and cell death. AFFP dose-dependently reduced AAPH- 
induced intracellular ROS and lipid peroxidation, and decr-
eased cell death in AAPH-induced zebrafish. These results 
revealed that AFFP could be used as a natural antioxidant, 
and that the zebrafish provides an alternative in vivo model 
to efficiently evaluate the antioxidative effects of peptides on 
fishe.
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Purification of a Novel Antioxidant Peptides from 
Flounder Fish (paralichthys olivaceus) Using 
Digestive Proteases 

Ju-Young Ko*, Ji-Hyeok Lee, WonWoo Lee, Nalae Kang, 
Yong-Seok Ahn2, Chang-Ik Ko2, Jin-Soo Kim1, You-Jin Jeon
Department of Marine Life Science, Jeju National University, 
Korea, 1Department of Seafood Science and Technology/Institute
of Marine Industry, Gyeongsang National University, Korea, 
2Research Institute of Processing from Jeju Fisher Food, 
Choung Ryong Fisheries Co., Ltd., Korea

This study investigated the effects of bioactive-peptide from 
hydrolysates of flounder fish muscle (FFM) on antioxidant 
activity. The hydrolysates were prepared by enzymatic reac-
tions of FFM using eight commercial proteases such as 
papain, pepsin, trypsin, neutrase, alcalase, kojizyme, protamex 
and α-chymotrypsin. The α-chymotrypsin hydrolysate showed 
the strongest antioxidant activity among the eight enzymatic 
hydrolyastes. The further separation of the α-chymotrypsin 
hydrolysate was performed by ultrafilteration, gel filtration, 
and RP-HPLC. Consequently, two novel peptides with high 
antioxidant activity were purified and their amino acid sequ-
ences were determined (Val-Cys-Ser-Val and Cys-Ala-Ala-Pro, 
respectively). The two peptides showed good scavenging 
activity against DPPH free radical (IC50values of 111.32 and 
26.89 μM, respectively) and high cytoprotective activities 
against AAPH with non-cytotoxicity and scavenged total ROS 
in Vero cells. Especially, apoptotic bodies produced by AAPH 
were dose-dependently decreased by treatment of the CAAP 
peptide. This result reported the first two peptides having 
strong antioxidative effects released from flounder fish.

P11 -143

Development of Probiotic Products for Children with 
Immune Enhancing Activity and Less Bitter Taste

Hwan Lee*, Young-Boo Jang, Yeong-Su Kim, Do-Yeon 
Kim, Dong-Min Kim, Da-Jeong Kim, Jong-Dae Park, 
Mi-Yae Shon
International Ginseng & Herb Research Institute, Korea

This study was preformed to develop new immune enhance-
ment probiotic complex for children. Food using developed 
materials. We investigated the ginsenoxide content, lactic 
acid bacteria and immune activity to differentiate immune 
enhancement probiotic complex. Red ginseng concentrate 
were mixed with β-cyclodextrin and then dryed and milled 
to reduce bitter taste. Immunomodulatory complex extracts 
was manufactured with Radix Paeonia Lactiflorae, Ramulus 
Cinnamomi, Radix Glycyrrhizae, Rhizama Zingiberis, Rhizoma 
Zizyphi Jujubae and Saccarum Granorum. The immune 
activity of immunomodulatory complex extracts was investi-
gated according to the conditions of mixture using NF-κB/AP-1 
reporter cell line and RAW 264.7 macrophage cell line. As 
increasedof immunomodulatory complex concentration, the 
immune activity was increased.

P11 -142

Evaluation of Biological Activities of Extracts from 
Cacalia firma

Eun-Su Kim1,2*, Jae-Hyeok Kim1,2, Ha-Yeon Lee2, Dong-Joo 
Kwon2, Jeong-Min Seo2, Seong-Il Heo2, Sun-Young Kim2

1Hongcheon High School, Korea, 2Hongcheon Institute of 
Medicinal Herb, Korea

Cacalia firma has been used as edible wild plant found in 
natural forest in Korea. In this study, various biological acti-
vities of C. firma extracts were investigated. C. firma extract 
showed significant anti-inflammatory activity against NO 
(Nitric oxide) production in lipopolysaccharide (LPS)-activated 
macrophages by more than 75% at a concentration of 1 
mg/mL. In addition, anti-cancer effect of extract of C. firma
was evaluatedin the three human cancer cell lines such as 
AGS (Human gastric carcinoma cell line), HT-29 (Human 
colon adenocarcinoma grade II cell line) and HepG2 (Human 
hepatocellular liver carcinoma cell line). The extract increased 
the viability of AGS cell which might be associated with 
cytotoxic activity against cancer cells. These results suggest 
that C. firma extracts can be used as a nutraceutical reducing 
overproduction of NO, correlated with inflammatory diseases 
in food and pharmaceutical industries.

P11 -144

Study on Biological Activities of Extracts from 
Polygonum aviculare

Jeong-Yeon O1,2*, Ju-Won Hwang1,2, Jung-Sik Yu2, 
Hyun-Jung Hwang2, Jong-Eel Park2, Woong Han2, 
Sun-Young Kim2

1Hongcheon Girls’ High School, Korea,
2Hongcheon Institute of Medicinal Herb, Korea

Polygonum avicularehas been used as an insecticide, astringent 
and antihypertensive agent. We investigated various biolo-
gical activities of methanol extract from P. aviculare. Anti-
oxidant activity of its methanol extract was determined by 
DPPH free radical scavenging assay. It showed significantly 
high DPPH scavenging activity with 29.5 μg/mL of IC50 value, 
compared to the reference antioxidant α-tocopherol (IC50=16.03 
μg/mL). Total polyphenol and flavonoid contents of methanol 
extract were 126.4±7.1 μg/mg and 20.0±1.2 μg/mg, respec-
tively. In addition, methanol extract (1 mg/mL) showed high 
α-glucosidase inhibition activity (99.5±1.1%) related to anti- 
diabetic effect. However, P. aviculare extract didn’t show any 
anticarcinogenic effect on three types of three human cancer 
cell lines, such as AGS (Human gastric carcinoma cell line), 
HT-29 (Human colon adenocarcinoma grade II cell line) and 
HepG2 (Human hepatocellular liver carcinoma cell line). 
These results suggest that P. aviculare have potential to be 
used as promising antioxidant and anti-diabetic plant in food, 
cosmetics and pharmaceutical industries.
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Changes in Fluorescence Properties through an 
Interaction between Porphyrins and Curcumin

Hyun Jung Kim*, Mi-Ri Kim, Bo Hee Choi, Jungil Hong
Department of Food Science and Technology, College of 
Natural Science, Seoul Women’s University, Korea

Curcumin, a dietary polyphenolic compound from Curcuma 
longa L., has been reported to have many beneficial bioacti-
vities. Porphyrins are widely distributed in various food 
sources; they are also intermediates in the endogenous 
synthesis of heme and commonly form a complex with metal 
ions. In the present study, we investigated changes in fluore-
scence properties of curcumin and protoporphyrins through 
their interactions. Fluorescence intensity of curcumin increased 
concentration-dependently showing a peak emission at 535 
nm with an excitation at 440 nm. Curcumin fluorescence was 
reduced significantly in the presence zinc protoporphyrin 
(ZnPP). The effect of protoporphyrin IX, a metal free por-
phyrin was less than that of ZnPP. The fluorescence from 
ZnPP was also quenched by curcumin. The present results 
suggest a possible interaction of metal porphyrins with 
curcumin, which may influence on their bioactivities.

P11 -147

Enhanced Antioxidant Activity of Extract of Fermented 
Wheat Germ through Regulation of Antioxidant and 
PhaseⅡ Detoxifying Enzymes 

Ji-Hye Song*, Jin-Kyoung Kim, Gyo-Nam Kim1, Hae-Dong 
Jang
Department of Food and Nutrition, Hannam University, Korea, 
1Department of Food Science and Biotechnology, Kyungnam 
University, Korea

Previous studies reported an antioxidant effect of various 
plant germs. We examined antioxidant effect of extract of 
wheat germ (EWG), extract of fermented wheat germ with 
Aspergillus oryzae (EFWG). The peroxyl radical-scavenging 
activity, reducing capacity, and cellular antioxidant activity 
of EFWG was stronger than that of EWG at 50 and 100 μg/mL 
in HepG2 cells. The increase of ferulic acid content of EWG 
by fermentation was confirmed using HPLC analysis. We 
observed the regulation of antioxidant and phase II detoxi-
fying enzyme such as heme oxygenase-1(HO-1), glutathione 
S-transferase α2 (GSTα2), NADPH dehydrogenase quinone 1 
(NOQ1) by ferulic acid treatment for 2 h using luciferase 
assay and RT-PCR. These results suggest that the increase of 
ferulicacid content by fermentation contributed to antioxidant 
effect of EFWG through regulation of antioxidant and phase 
II detoxifying enzymes, suggesting that EFWG may be utilized 
for ingredient of functional food against oxidative stress- 
related diseases.

P11 -146

Changes in Fluorescence Property of Epigallocatechin- 
3-gallate through the Auto-oxidation Process

Mi-Ri Kim*, Hyun Jung Kim, Bo Hee Choi, Jungil Hong
Department of Food Science and Technology, College of 
Natural Science, Seoul Women’s University, Korea

Epigallocatechin-3-gallate (EGCG), a major green tea catechin, 
is unstable in cell culture conditions and is rapidly degraded 
through the auto-oxidation process. In the present study, 
fluorescent properties of EGCG and products formed through 
its auto-oxidation process were investigated. The fluorescence 
signal of EGCG was not detected at initial stage. Its fluore-
scence intensity was significantly enhanced after 4 h-incuba-
tion in phosphate-buffered saline showing a peak emission 
at 470 nm with an excitation at 380 nm; the increase of 
fluorescence was concentration- and incubation time-depen-
dent. Enhancement of the fluorescence intensity of EGCG 
was not observed in the presence of EGCG stabilizing agents 
including ascorbic acid and superoxide dismutase. The fluo-
rescence enhancement was also pronounced in cells incu-
bated with EGCG. The present results suggest that EGCG 
oxidation products, but not EGCG, produce a fluorescence 
signal, which might be applied for determination of EGCG 
stability and its oxidation process by a simple fluorometric 
method.

P11 -148

Antioxidant Activity and Detoxified Action of 6-Shogaol

Min-Ji Seo*, Jin-Kyoung Kim, Hae-Dong Jang
Department of Food and Nutrition, Hannam University, Korea

Ginger is the rhizome of the plant Zingiber officinale, used 
as a medicine or spice. Ginger contains 6-shogaol, gingerol, 
and gingerone. A recently published research described that 
in ginger 6-shogaol shows more biological activity than any 
other component. In this study, we investigated the antioxi-
dant and detoxifying effect for 6-Shogaol. Antioxidant activity 
was estimated by ORAC (oxygen radical absorbance capacity) 
assay, reducing capacity and cellular antioxidant capacity 
(CAC) assay in HepG2 cell models. Detoxifying effect was 
evaluated by reverse transcription polymerase chain reaction 
(RT-PCR) and western blotting in HepG2 cell models. 6-Shogaol 
dose-dependently increased peroxyl radical-scavenging activity 
and reducing capacity between 1 and 10 μM and effectively 
decreased oxidative stress induced by AAPH, Cu2+, and H2O2. 
6-Shogaolsignificantly augmented the transcription and trans-
lation of NQO-1, SOD, and CAT known as phase II detoxi-
fying and antioxidant enzyme in mRNA or protein level. The 
present study indicates that 6-shogaol possess antioxidant 
activity and cytoprotective activity against the oxidative 
stress-related metabolic diseases.
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Scoparone Suppresses Osteoclastogenesis and Bone 
Resorption by the Scavenging Reactive Oxygen Species 
via Regulation of NADPH Oxidase and Rac1

Sang-Hyun Lee*, Bing Zhou, Jeong-Chan Ra1, Young-Ho 
Kim2, Hae-Dong Jang
Department of Food and Nutrition, Hannam University, 
Korea, 1RNL BIO Co., Ltd., Korea, 2College of Pharmacy, 
Chungnam National University, Korea

Scoparone is a major component of the Artemisia capillaris
(compositae), which has been used for the treatment of 
hepatitis and biliary tract infection on oriental countries. In 
some studies, nontoxic amounts reactive oxygen species 
(ROS) generation may play a crucial role as secondary 
messenger in RANKL-induced signaling pathways for osteoclast 
differentiation. In this study, suppressive effect of scoparone 
on production of ROS during RANKL-induced osteoclast 
differentiation was investigated using RAW 264.7 cells. The 
Suppressive effect on ROS and superoxide anions (O2·) pro-
duction of scoparone dose-dependently increased between 1 
and 20 μM via regulation of the Rac1 activity and protein 
expression of Nox1 and TRAF6 in RANKL-induced osteoclast 
differentiation for 2 days. Also, scoparone inhibited a bone 
resorption activity in RANKL-induced osteoclast differentia-
tion for 6 days in dose-dependent manner. These results 
indicate that scoparone plays a role as an osteoclastogenesis 
inhibitor through a decrease of ROS and O2· production via 
suppression of RANKL-TRAF6-Rac1-Nox1 dependent pathway.

P11 -151

Suppress of Osteoclast Differentiation by Isoflavones 
through the Scavenging Reactive Oxygen Species in 
Osteoclastic Macrophage RAW 264.7 Cells

Ji-Eun Park*, Sang-Hyun Lee, Hae-Dong Jang
Department of Food and Nutrition, Hannam University, Korea

Isoflavones (genistein, daidzein, glycitein) are naturally occur-
ring plant chemicals belonging to the phytoestrogen class. 
They are currently heralded as offering potential alternative 
therapies for a range of hormone-dependent conditions, inclu-
ding cancer, cardiovascular disease and osteoporosis. In this 
study, the inhibitory effect of isoflavones in RANKL-induced 
osteoclast differentiation was estimated using HepG2 and 
RAW 264.7 cells. The antioxidant activity of isoflavones 
dose-dependently increased 1 and 20 μM in ORAC and redu-
cing capacity assay. In AAPH, Cu2+ and H2O2-induced HepG2 
cells, isoflavones reduced an oxidative stress induced by 
inducers in a dose-dependent manner when compared with 
AAPH, Cu2+ and H2O2 treated cells. The tartrate-resistant acid 
phosphatase and ROS scavenging activity of genistein was 
stronger than that daidzein and glycitein between 1 and 20 
μM in RANKL-induced osteoclast differentiation. In conclusion, 
isoflavones acts as an osteoclastogenesis inhibitor through 
the suppression of ROS-mediated signaling pathways. These 
results indicate that isoflavones has a potential usefulness for 
osteoporosis and pathological bone resorption.

P11 -150

Indirect Antioxidant Capacity of Caffeic Acid Phenethyl 
Ester by Keap1-independent Regulation and Under-
lying Mechanism in HepG2 Cells

Jin-Kyoung Kim*, Min-Ji Seo, Urantogos Erdenebat, 
Hae-Dong Jang
Department of Food and Nutrition, Hannam University, Korea

Caffeic acid phenethyl ester (CAPE), one of the most active 
compounds in propolis, is the perfect illustration of a natural 
compound exhibiting diverse biological activities. Numerous 
studies have shown that CAPE has antioxidant, anti-inflam-
matory, antitumoral, and antifungal activities. The regulation 
of indirect antioxidant involves the Keap1/Nrf2/ARE system. 
In some studies, there are alternative mechanisms of Nrf2 
activation that do not rely on Keap1, but on the phosphoryla-
tion of Nrf2 through several signal transduction pathways. In 
previous study, we founded that CAPE increases Antioxidant 
Response Element (ARE) activity. In this study, CAPE induced 
the mRNA expression of SOD1, HO-1, CAT, NQO-1 and GSTα
2. Also, CAPE increased the protein expression of HO-1, 
NQO-1 and GST. CAPE suppressed the intracellular GSH 
level in low concentration, but sulforaphane, a well-known 
indirect antioxidant, did not ameliorate it compared to the 
control. Taken together, the cellular indirect antioxidant 
capacity of CAPE can be regulated in Keap1-indepent manner 
through the activation of AKT1, PI3K, JNK and ERK1/2 
stimulated by a reduction of GSH level.

P11 -152

Protective Effect of Artemisia capillaris Extract on 
Osteoporosis in Ovariectomized Rat Model

Sang-Hyun Lee*, Ji-Eun Park, Ji-Hye Song, Jeong-Chan 
Ra1, Young-Ho Kim2, Hae-Dong Jang
Department of Food and Nutrition, Hannam University, 
Korea, 1RNL BIO Co., Ltd., Korea, 2College of Pharmacy, 
Chungnam National University, Korea

Artemisia capillaris Thunberg has been used as a folk medicine 
for treating various diseases including inflammatory and 
immune-related diseases. The aim of the present study was 
to investigate the protective effect of Artemisia capillaris
extract (ACE) on bone loss in ovariectomized rats. A total of 
sixty-8-week-old female Spraque-Dawley rats were divided 
randomly into sham-operated group and four ovariectomized 
(OVA) groups: OVA, OVA + 17β-estradiol and OVA + ACE 
(125 or 250 mg/kg/day). Daily oral administration of E2 or 
ACE began 3 weeks after surgery and lasted for 12 weeks. 
ACE prevented total BMD and BMC decrease in the femur 
induced by OVA, which was accompanied by a significant 
decrease in bone remodeling. The bone turnover markers 
such as osteocalcin, bone alkaline phosphatase, procollagen 
type1 C-terminal peptide, osteoprotegerin, receptor activator 
of NF-κB ligand, tartrate resistant acid phosphatase and 
cross-linked C-terminal telopetide of type 1 collagen were 
regulated by ACE treatment. These results propose that 
Artemisia capillaris extract may be utilized as a therapeutic 
agent for the prevention bone metabolism-related diseases 
such as postmenopausal osteoporosis.
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Changes of Enzymatic Activity in Selected Barleys 
and Beans during Germination

Fang-Fang Wang*, Sang-Hyun Lee, Jin-Kyoung Kim, 
Eui-Joong Kim1, Hae-Dong Jang
Department of Food and Nutrition, Hannam University, 
Korea, 1Genofocus Co., Ltd., Korea

Cereal grain is the most important food for the majority of 
the world’s population. Germination induces important changes 
in the biochemical, nutritional, and sensory characteristics of 
cereal grain. With the development of the world, more people, 
especially old aged people, have many serious digestive 
problems. The aim of this study was to investigate andto 
characterize different enzyme activities during germination of 
barley and bean using amylase, protease, and lipase assay. 
Some sorts of barley and bean were selected, germinated 
during different germination time (7 days) at 25°C and 
evaluated. The amylase and protease activities of barley 
significantly time-dependently increased, meanwhile only 
protease activity of bean time-dependently increased until 4 
or 5 days. The lipase activities of barleys and beans were not 
significantly changed during the germination time. This 
study demonstrated that germinated barley and bean have 
more amylase and protease activities and may have a potential 
use for food products to improve digestive abilities. Further 
studies will be needed to investigate other enzyme activity 
and bioactive substances in germinated barley and bean.

P11 -155

Macrophage-Stimulating Activities and Chemical 
Properties of Polysaccharides Purified from Fermented 
Brown Rice

Moon-Su Lee*, Hye-Ryung Park, Jong-Ho Kim1, 
Kwang-Soon Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1Sempio Foods Company, Korea

The present study was designed to elucidate the chemical 
characteristics and macrophage-stimulating activity of the 
polysaccharides purified from fermented brown rice. FBR-4a 
and FBR-4b have been purified by enzyme digestion and 
subsequent two-successive chromatographies on DEAE-Sepha-
rose FF and Sephadex G-100 from the crude polysaccharide 
(FBR-0) in the fermented brown rice. FBR-4a mainly consisted 
of neutral sugar (88.3%) such as galactose, arabinose and 
glucose, whereas FBR-4b was rich in uronic acid (47.6%). 
Only FBR-4a strongly reacted with β-glucosyl Yariv reagent, 
suggesting the presence of an arabino-β-3,6-galactan moiety. 
FBR-4a and FBR-4b had no cytotoxicity on Raw 264.7 cells 
and murine peritoneal macrophages at the doses up to 1,000 
μg/mL. Murine peritoneal macrophages and Raw 264.7 cells 
stimulated by FBR-4a and FBR-4b showed enhanced produc-
tion of nitric oxide and various cytokines such as IL-6, IL-12 
and TNF-α. However, macrophage-stimulating activity of FBR-4a 
was higher than that of FBR-4b at the same dosages. These 
data suggest that the arabino-β-3,6-galactan moiety in FBR-4a 
mainly contributes to the macrophage-stimulating activities 
of fermented brown rice.

P11 -154

Chemical Properties and Immuno-Stimulating Activity 
of Crude Polysaccharide Isolated from Dutch Coffee

Sue Jung Lee*, Sun Young Jo, Kwang-Won Yu1, 
Kwang-Soon Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1Korea National University of Transportation, 
Korea

To elucidate the new biologically-active ingredient in Dutch 
coffee extracted with cold water, the crude polysaccharide 
(DCP-0) was isolated from Dutch coffee by ethanol precipi-
tation, and its effect on macrophage functions was estimated. 
The DCP-0 mainly consisted of galactose (53.6%), mannose 
(15.7%), arabinose (11.9%), and galacturonic acid (12.4%), 
suggesting a possibility of existence as a mixture of galac-
tomannan and pectic polysaccharide. DCP-0 showed the 
proliferation activity on peritoneal macrophages in a dose- 
dependent manner, whereas had no effect on splenocyte 
proliferation activity. DCP-0 significantly augmented nitric 
oxide and reactive oxygen species production by peritoneal 
macrophages in a dose-dependent manner. Also, murine 
peritoneal macrophages and Raw 264.7 cells stimulated by 
DCP-0 showed enhanced production of various cytokines 
such as TNF-α, IL-6 and IL-12. In an in vitro assay for intestinal 
immune modulating activity, DCP-0 showed a higher bone 
marrow cell-proliferation activity through Peyer’s patch cells. 
These results suggest that polysaccharides in Dutch coffee 
have a potentiality for enhancing macrophage functions and 
intestinal immune system.

P11 -156

Anti-metastatic Activity by Intravenous and Oral 
Administration of Polysaccharides from Hallabong 
Peels Is Mediated by NK-cell Activation

Sun Young Jo*, Ho Lee, Hyuk-Joon Choi1, Kwang-Soon Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1BK-Bio Co., Ltd., Korea

To characterize the anti-tumor polysaccharide from the peels 
of Korean citrus, hallabong, the polysaccharide fraction (HBE-0) 
was prepared by pectinase digestion of hallabong peels and 
ethanol precipitation. HBE-0 consisted of 15 different sugars 
including unusual sugars, such as 2-Me-Fuc, 2-Me-Xyl, Api, 
AceA, KDO and DHA. In experimental lung metastasis of 
Colon 26-M3.1 carcinoma cells, prophylactically intravenous 
(i.v.) administration (admin.) of HBE-0 significantly inhibited 
lung metastasis in dose-dependent manner. In an assay for 
natural killer (NK) cell activity, i.v. admin. of HBE-0 signifi-
cantly augmented NK cytotoxicity against Yac-1 tumor cells. 
Furthermore, the depletion of NK cells by injection of rabbit 
anti-asialo-GM1 partially abolished the inhibitory effect of 
HBE-0 on lung metastasis. On the other hand, oral admin. of 
HBE-0 for 20 days before tumor inoculation induced signifi-
cant activation of NK cytotoxicity and inhibited lung meta-
stasis in a dose-dependentmanner. These results indicated 
that administration of HBE-0 inhibited the lung metastasis of 
Colon 26-M3.1 cells through a mechanism leading to the 
activation of NK cells and other immune-related cells.
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Intestinal Immune-modulating Activity of Two 
Polysaccharides Isolated from Japanese Commercial 
and Korean-style Soy Sauces

Moon-Su Lee*, Eun Hye Lee, Sung-Hoon Oh1, 
Kwang-Soon Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1Department of Food Science & Bio 
Technology, Shin Ansan University, Korea

In this work, we examined the properties and intestinal 
immune-modulating activities of polysaccharides isolated 
from Japanese commercial (JKSP-0) and Korean-style soy 
sauces (KSSP-0). Both JKSP-0 and KSSP-0 showed similar 
sugar compositions, but KSSP-0 obtained as a little higher 
yield than JKSP-0. In an in vitro assay for intestinal immune- 
modulating activity, only KSSP-0 showed a higher bone 
marrow cell-proliferation activity through Peyer’s patches. 
And JKSP-0 and KSSP-0 augmented the production of IL-6 and 
IgA by Peyer's patches. To examine the in vivo effects of 
polysaccharides on intestinal immune system, JKSP-0 and 
KSSP-0 were administered orally into the mice for 30 days. 
A group fed with 5 mg/mouse/day of KSSP-0 showed the 
highest Peyer’s patches proliferation activity than the other 
groups. Oral administration of JKSP-0 and KSSP-0 induced the 
IgA production by Peyer’s patches and increased the IgA 
excretion in mouse feces. However, oral administration of 
KSSP-0 was more effective at the same dosages. These results 
suggest that KSSP-0 in Korean-style soy sauce is a potentially 
promising food ingredient for enhancing intestinal immune 
system.

P11 -159

Total Polyphenolic and Flavonoid Contents of Ethanol 
Extracts and Fractions from the Root of Medical Herbs 
(Angelicae Tenuissima Nakai, Dictamni Radicis 
Cortex, and Poria cocos Wolf)

Su-Yeon Back*, Dong-Hwa Shon, Hee-Soon Shin, 
Jeong-Ryong Do
Korea Food Research Institute, Korea

This study was conducted to examine total polyphenol and 
flavonoid contents of 95% ethanol extracts and solvent 
fractions (hexane, chloroform, ethyl acetate, butanol, and 
water) from the root of medical herbs. In Angelicae Tenuissima 
Nakai, the yield of ethanol extract was 24.72%. Total poly-
phenol and flavonoid contents were the highest 214.64 mg 
tannic acid equivalent (TAE)/g extract residue (ER)in hexane 
fraction and 5.08 mg quercetin equivalent (QE)/g extract 
residue (ER) in ethyl acetate fraction. In Dictamni Radicis 
Cortex, the yield of ethanol extract was 4.71%. Total poly-
phenol and flavonoid contents were the highest 99.63 mg 
TAE/g ER in ethyl acetate fraction and 3.96 mg QE/g ER in 
chloroform fraction. In Poria cocos Wolf, the yield of ethanol 
extract was 4.29%. Total polyphenol and favonoid contents 
were the highest 376.40 mg TAE/g ER in ethyl acetate fraction 
and 19 μg QE/g ER in butanol fraction. The results of this 
study show that contents of polyphenol and flavonoid in 
ethyl acetate fraction of medical herbs were found to be 
extremely high. Therefore, the effective physiological activities 
can be said to expect in the ethyl acetate fraction of medical 
herbs.

P11 -158

Characteristics and Immuno-stimulating Activities of 
Polysaccharides Isolated from Korean Traditional 
Vinegars Manufactured with Different Raw Materials

Dong Su Kim*, Byung-Serk Hurh1, Kwang-Soon Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1Sempio Foods Company, Korea

To elucidate the novel biological function of Korean traditional 
vinegars, crude polysaccharides were isolated from vinegars 
manufactured in home and foreign countries, and their 
immuno-stimulating activities were estimated. Among six 
samples, three polysaccharides from Korean black vinegar 
(KBV-0), Japanese black vinegar (JBV-0) and Korean persimmon 
vinegar (KPV-0) showed higher yield and immuno-stimula-
ting activity, and was selected for further studies. Component 
sugar analyses indicated that KBV-0 and JBV-0 mainly con-
sisted with mannan, whereas KPV-0 existed as pectic materials. 
Anti-complementary activities by KBV-0, JBV-0 and KPV-0 
were increased dose-dependently, but KPV-0 showed the 
highest activity. The peritoneal macrophages and Raw 264.7 
cells stimulated with KBV-0, JBV-0 and KPV-0 showed enhanced 
production of various cytokines such as IL-6, IL-12 and TNF-α
in a dose-dependent manner. However, the activity of KPV-0 
was more potent than that of KBV-0 and JBV-0. Also, only 
KPV-0 augmented FcRII expression of macrophage related 
with phagocytosis. The results suggest that Korean persimmon 
vinegar has the most potent immune-stimulating activity 
among the tested vinegars.

P11 -160

Free Radical Scavenging Effect of Sodium Caseinate 
Hydrolysates and Their Cytotoxicity on the Fibroblast 
L-929 Cell

Keon-Bong Lee*, Tae-Jin Kim1, Yong-Kook Shin, 
Seung-Chun Baick
R&D Center, Seoul Dairy Cooperative, Korea, 1KonKuk Dairy 
& Ham R&D Team, Korea

This study was to carry out for development of antioxidant 
hydrolysates derived from sodium caseinate. Sodium caseinate 
was treated in first with six kinds of commercial proteases 
such as Flavourzyme, Protamex, Neutrase 1.5, Alcalase, Pro-
tease M, and Protease S for 8 h at 45°C individually with the 
ratio of substrate to enzyme (1000:1), and was then treated 
secondly with the Flavourzyme combination for 4 h at 45°C
with the ratio of substrate to enzyme (500:1). The Free radical 
scavenging effect, assayed by DPPH test, increased during 
hydrolysis, and that showed higher activity when concent-
ration is increased. With 10 mg/mL concentration, Protease M 
treatment, had the highest antioxidant effect at first hydrolysis 
and at secondary hydrolysis. With concentration 25 mg/mL, 
Flavourzyme treatment had the highest antioxidant effect. 
Secondary hydrolysate treated with Protease M plus Flavo-
urzyme had the highest effect and Neutrase plus Flavourzyme 
hydrolysate had the lowest effect. The cytotoxicity, tested by 
MTT assey with the casein hydrolysates, showed varying 
effect on the viability L929 cell. As a result of L929 cell 
incubation for 18, 24, 42, 48 h with concentration range of 
78.125 to 5,000 μg, all secondary hydrolysates except Protease 
S treatment, showed no cytotoxicity. These results suggest 
that some sodium caseinate hydrolysates are used as poten-
tial functional ingredients with antioxidant activity.
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Effect of Bioconversion of Citrus unshiu Peel Extracts 
with Cytolase on Anti-obesity Activity and Adipokines 
Secretion in 3T3-L1 Cells

Eunju Yeo*, Heejin Lim, Jieun Seo, Yun-Hee Chang, 
Jungky Jeong1, Bokkyung Han1, Hyuk-Joon Choi1, 
Kwang-Soon Shin2, Dong-Hoon Chang3, Jinah Hwang
Department of Food and Nutrition, Myoungji University, 
Korea, 1BK Bio, Korea, 2Major of Food Science and Biotechnology, 
Kyonggi University, Korea, 3Educational Foundation of Yonsei 
University Milk, Korea

Citrus flavonoids have a variety of physiological properties 
such as antioxidant, anti-inflammation, anticancer, and anti- 
obesity. We investigated effect of bioconversion of Citrus 
unshiu peel extracts with cytolase on anti-obesity activity and 
adipokines secretion in 3T3-L1 cells. During adipocyte dif-
ferentiation, 3T3-L1 cells were treated with 0.5 mg/mL of CU 
or CU-cytolase. Adipocyte differentiation and intracellular 
triglyceride accumulation was inhibited in CU-cytolase group, 
but not in CU group. CU-cytolase markedly suppressed 
insulin-induced protein expression of C/EBPα and PPARγ as 
well as the mRNA levels of insulin-induced C/EBPα expres-
sion. Both of CU and CU-cytolase groups significantly increased 
the adipolytic activity with the higher levels of free glycerol 
thanthat of control group in differentiated 3T3-L1 adipocytes. 
Leptin level was significantly decreased in both groups, and 
adiponectin level was slightly reduced in CU-cytolase group. 
These results suggest that bioconversion of Citrus unshiu peel 
extracts with cytolase may contribute to obesity prevention 
both inhibition of key adipogenic transcription factors and 
induction of adipolytic activity.

P11 -163

Antioxidative Effects of Edible Castanea Crenata Inner 
Shell Extracts

Jong-Heon Kim*, Hee-Seop Lee, Jang-Won Seo1, 
Hong-Yon Cho
Department of Food and Biotechnology, Korea University, 
Korea, 1Division of Agricultural Administration, Buyeo County 
Office, Korea

This study was conducted to evaluate antioxidative activity 
and utility of edible Castanea crenata inner shell, one of 
chestnut processing wastes. Six types of extracts were prepared 
from Castanea crenata inner shell using cold water, hot 
water, 50% ethanol, 100% ethanol, 50% methanol, and 100% 
methanol. The antioxidative activity of extracts were deter-
mined by various in vitro assay methods including DPPH 
(1,1-diphenyl-2-picrylhydrazine), ABTS (2,2′-Azino-bis(3-ethyl-
benzothiazoline-6-sulfonic acid) diammonium salt), FRAP 
(ferric reducing antioxidative power), and DCFH-DA, etc. All 
extracts from Castanea crenata inner shell were high effec-
tive in scavenging ROS radicals and in protecting oxidative 
damage. Furthermore, ROS scavenging activities of 50% 
ethanol and 50% methanol extracts were similar to positive 
control, quercetin. These results suggested that Castanea 
crenata inner shell could be useful for a new functional food 
material ameliorating oxidative damage.

P11 -162

In Vivo Nutrigenomic and Proteomic Analysis of Anti- 
Obesity Mechanism of Germinated Waxy Black Rice

Won-Chul Lim*, Jong-Heon Kim, Eun-Jeong Lim1, 
Hong-Yon Cho
Department of Food and Biotechnology, Korea University, 
Korea, 1Department of Food Service Industry, Hanyang 
Women's University, Korea

Protein expression in liver and epididymal adipose tissue 
from C57BL/6 mice fed with high fat diet were analyzed to 
elucidate anti-obesity mechanism of germinated waxy black 
rice (GWBR). The mice were divided into four group; normal 
diet group (ND), high fat diet group (HFD), 5% GWBR powder 
added to high fat diet group (HLB), 10% GWBR powder 
added to high fat diet group (HHB). The regulation of protein 
expression in liver and the adipose tissue of each group were 
investigated by Western blotting. GWBR dramatically down- 
regulated the protein levels such as peroxisome proliferation 
activated receptor-γ, CCAAT/enhancer-binding protein α, β, 
sterol regulatory element binding protein-1c, fatty acid binding 
protein 4, and fatty acid synthase during adipogenesis, com-
pared to the HFD group. However, GWBR up-regulated the 
protein levels of carnitine palmitoyl transferase-1 related to 
β-oxidation and uncoupling protein 2 related to thermoge-
nesis, as well as hormone sensitive lipase and adipose trigly-
ceride lipase in lipolysis. These results might be partially 
mediated via regulation of the protein expression related to 
adipogenesis, lipolysis, β-oxidation and thermogenesis in 
obese mice.

P11 -164

In Vitro Anti-diabetes Effect of Germinated Glycine 
Max Merr. on Glucose Uptake

Tae-Wan Kim*, Jong-Heon Kim, Hong-Yon Cho, 
Kyoung-Im Kim1, Hak Hyun Beak2

Department of Food and Biotechnology, Korea University, 
Korea, 1Division of Hotel Culinary Arts & Food Service, 
Hyejeon College, Korea, 2Sejong Tradition Soybean 
Fermentation Food Development Center, Korea

In this study, we investigated anti-diabetic effect of germinated 
Glycine max Merr. by cell based glucose uptake assay. Germi-
nated Glycine max Merr. milks were prepared and divided 
into six samples; soy milk (SM), germinated soy milk (GSM), 
protease treated soy milk (BSM), protease treated germinated 
soy milk (BGSM), protease treated whole soy milk (BWSM), 
protease treated whole germinated soy milk (BWGSM). The 
soy milks were hydrolyzed with protease(Bio-land Co. Ltd.) 
at 37°C for 2, 4, and 6 h. The glucose uptake activity were 
determined in Caco-2 cell line and L6 muscle cell by fluo-
rescent of 2-[N-(7-nitrobenz-2-oxa-1,3-diazol-4-yl) amino]-2- 
deoxy-D-glucose (2-NBDG). In Caco-2 cell line, all protease 
treated samples dramatically inhibited glucose uptake activity 
compared to positive control, phlorizin. In contrast, SM and 
GSM samples showed higher glucose uptake activity than 
other samples in L6 muscle cell. The results suggest that the 
germinated and hydrolyzed Glycine max Merr. could play a 
role in controlling the dietary glucose absorption by inhibi-
ting intestinal glucose uptake and by activating muscle 
glucose uptake.
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Hepatoprotective Effects of Germinated Black Beans 
in HepG2 Cell Line

Su-Hee Ahn*, Hee-Seop Lee, Tae-Wan Kim, Hong-Yon Cho
Department of Food and Biotechnology, Korea University, 
Korea

Black beans have been known as a useful source for preven-
tion of metabolic syndrome disease such as diabetes, obesity, 
hypertension, arteriosclerosis, etc. Using three kinds of black 
bean; Seoritae, Seomoktae, and Heuktae. Soy milks were 
prepared and hydrolyzed with protease (Bio-land Co. Ltd.) at 
37°C for 2, 4 and 6 h. Soy milks from germinated and/or 
hydrolyzed black beans were divided into six samples; soybean 
milk (SM), germinated soybean milk (GSM), protease treated 
soybean milk (BSM), protease treated germinated soybean 
milk (BGSM), protease treated whole soybean milk (BWSM), 
protease treated whole germinated soybean milk (BWGSM). 
The hepatoprotective effects of black bean milks were investi-
gated by MTT assay in HepG2 cell line. All soy milks protected 
oxidative damages by H202, and all soy milks from Heuktae 
protected damages by acetoaminophen (AAP). Also, soy milks 
from the protease treated Seomoktae significantly showed 
protective effects against damages by AAPH. These results 
suggest that the germinated and hydrolyzed black bean milks 
had ameliorating effects against liver damage by ROS and 
liver toxicant.

P11 -167

In Vivo Nutrigenomic and Proteomic Analysis of Anti- 
Diabetes Mechanism of Germinated Waxy Black Rice

Won-Chul Lim*, Jin-Kyu Lee, Eun-Jeong Lim1, Hong-Yon Cho
Department of Food and Biotechnology, Korea University, 
Korea, 1Department of Food Service Industry, Hanyang 
Women's University, Korea

Protein expression profiles in tissues of small intestine, kidney 
and skeletal muscle from streptozotocin (STZ)-induced SD 
rats were analyzed to elucidate anti-diabetic activity mecha-
nism of germinated waxy black rice (GWBR). STZ-induced 
SD rats were divided into four groups; normal control group 
(NC), diabetic control group (DC), 5% GWBR powder added 
to diabetic control group (DLB), 10% GWBR powder added 
to diabetic control group (DHB). Differences in protein expres-
sion profiles among each group were analyzed by Western 
blotting. GWBR dramatically down-regulated the protein levels 
such as sodium-dependent glucose transporter 1 (SGLT1), 
glucose transporter 2 (GLUT2), hepatocyte nuclear factor 1 
alpha, 1 beta and 4 alpha (HNF-1α, 1β and 4α) in small 
intestinal tissue, and sodium-dependent glucose transporter 
2 (SGLT2) in kidney, compared to DC group. However, GWBR 
up-regulated the protein levels of glucose transporter 4 
(GLUT4) to transport blood glucose into skeletal muscle. 
These effects might be mediated via regulation of proteins 
and transcriptional factors related to glucose uptake and 
transport in small intestine, kidney and skeletal muscle.

P11 -166

Hepatoprotective Effects of Water Extracts from 
Fermented Allium sativum L.

Hee-Seop Lee*, Seung-Hyun Lee1, Ji-Whi Choi1, 
Hong-Yon Cho
Department of Food and Biotechnology, Korea University, 
Korea, 1Research and Development Center, Bioland 
Corperation, Korea

Aged garlic (Allium sativum L.) has been extensively studied 
in medicinal benefits including immunomodulation, hepato-
protection, anti-mutagenicity, anti-carcinogenicity, antioxida-
tion, etc. However the high quality control of aged garlic is 
very difficult in industrial scale and its manufacturing also 
is time-consuming. Instead of aged garlic, we prepared fermented 
liquid garlic with edible microorganisms such as lactic acid 
bacteria, yeast, bacilli, etc. The objective of present study was 
to investigate the protective effects of fermented liquid garlic 
against hepatotoxicity of acetaminophen, tacrine, and acet-
aldehyde in HepG2 cells. Hepatoprotective effects of hot 
water extracts of non-fermented garlic (GHW) and fermented 
liquid garlic (GF) were measured by MTT assay. GF revealed 
higher protective effects against hepatotoxicity of the above 
chemicals than GHW. This study suggests that fermented 
liquid garlic could be good sources for hepatoprotective 
functional food materials.

P11 -168

Anti-obesity Effects of Germinated Glycine Max Merr. 
In Vitro Cell Based Assay System

Tae-Wan Kim*, Jong-Heon Kim, Hong-Yon Cho, Kyoung-Im 
Kim1, Hak Hyun Beak2

Department of Food and Biotechnology, Korea University, 
Korea, 1Division of Hotel Culinary Arts & Food Service, 
Hyejeon College, Korea, 2Sejong Tradition Soybean 
Fermentation Food Development Center, Korea

Anti-obesity activity of Glycine Max Merr. have been studied, 
but the activities of germinated and/or hydrolyzed soybean 
have not been investigated. We prepared soy milks from 
germinated Glycine max Merr., hydrolyzed soy milks with 
protease (Bio-land Co. Ltd.) at 37°C for 2, 4 and 6 h, and 
divided into six samples; soy milk (SM), germinated soy milk 
(GSM), protease treated soy milk (BSM), protease treated 
germinated soy milk (BGSM), protease treated whole soy milk 
(BWSM), protease treated whole germinated soy milk (BWGSM). 
We assayed anti-obesity activities of the above samples using 
porcine pancreatic lipase, preadipocytes 3T3-L1 cell and 
mature 3T3-L1 adipocytes cell. SM and GSM samples showed 
similar inhibitory activity compared to positive control, 
orlistat, in porcine pancreatic lipase assay. However, in 
preadipocytes 3T3-L1 cell, BSM6, BGSM6 and BWGSM6 
samples revealed similar inhibitory cell proliferation activity 
with positive control, caffeine. BWGSM6 sample had the 
highest inhibitory lipid accumulation activity in adipocytes. 
These results suggest that soy milks from germinated and 
hydrolyzed Glycine Max Merr. had higher anti-obesity activity 
than other soy milks.
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Chemical Composition and Antioxidative Activity of 
Sweet Potato Leaves As Affected by Picking Time, 
Stem Location, and Cultivars

Jeong Seob Park*, Kyoung Jin Lee, Eun Bi Oh, Hee Eon 
Kim, Ha Na Yang, Mun Young Jeong, Dong Seong Choi
College of Food and Bio Technology, Woosuk University, Korea

In this study, the contents of total aminoacid, carotenoids, 
mineral and polyphenols as well as antioxidant test in 
Shinwhangmi, Hayanmi and Suiou cultivars were analyzed 
to select the proper cultivars and harvest period (60, 90, 120 
days after planting), the leafs obtained from the different 
stems (1-5th, 6-10th, 11-15th stems) as healthful food ingre-
dients. Shinhwangmi leaves from 1-5th stems harvested 120 
days after planting had the highest polyphenol content (2.35 
mg/100 g DW) and DPPH radical scavenging activity (0.05 
mg/DW, EC50). The result suggested that it is proper to be 
used the leaves from the stems of 1-10th part of cultivated 
Shinwhangmi for 120 days after planting. The major minerals 
in leaves from the 1-10th stem of Shinwhangmi, Hayanmi and 
Suiou cultivars were found to be K, Ca, Mg, Na, Fe and Zn. 
Hayanmi cultivars had the highest the contents of amino acid 
(3.4 mg/100 g dried weight). The carotenoid contents in the 
leaves of Shinwhangmi, Hayanmi and Suiou cultivars were 
75.6, 71.6, and 63.1 (mg/100 g DW), respectively. ABTS 
radicalactivities were high in Shinwhangmi leaves (0.12 g, 
EC50). DPPH radical scavenging was high in Suiou leaves 
(0.11 mg, EC50).

P11 -171

Protective Effect of Fermented Medicinal Herb Contai-
ning Chrysanthemum morifolium Ramat in CCl4-induced 
Hepatoptoxicity in Rats

Hyun-Jung Lee*, Seon Woo Lee, Yong-Il Hwang1, 
Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea, 1Department of Food and Biotechnology, Kyungnam 
Universty, Korea

A model of hepatotoxicity by carbon tetrachloride (CCl4) in 
rats was used in order to evaluate the hepatoprotective 
potential of the fermented medicinal herb extracts mainly 
containing Chrysanthemum morifolium Ramat (FMC). Twenty 
two male Sprague-Dawley rats were divided into three groups: 
normal group (N, n=8), CCl4-treated group (CCl4, n=8), CCl4- 
treated and 7% of FMC supplemented group (CCl4- FMC, 
n=8). On the day 13th, 0.5 mL/kg body weight of CCl4 dis-
solved in olive oil (1:1) was injected 24 h before anestheti-
zation. There was no significant difference in food intake, 
food efficiency ratio and relative organ weight, except liver 
between the treatment groups. Oral supplementation of FMC 
for two weeks significantly protected from CCl4 induced 
depletion of triglycerides and HDL-cholesterol in the plasma 
and elevation in the activities of antioxidant enzymes (CAT 
and GPx) in plasma and liver. Also, FMC group significantly 
reduced leukocyte and hepatic DNA damage induced by CCl4. 
These results suggest that the fermented medicinal herb 
containing Chrysanthemum morifolium Ramat has a protective 
effect against CCl4 induced hepatotoxicity in rats.

P11 -170

AKT Signaling is Involved in Fucoidan-induced Inhibi-
tion of Growth and Migration of Human Bladder 
Cancer Cells

Jun-Hwi Song*, Tae-Min Cho1, Hye-jin Jeon, Wun-Jae 
Kim2, Sung-Kwon Moon
School of Food Science and Technology, Chung-Ang University, 
Korea, 1Department of Biotechnology, Chungju National 
University, Korea, 2Department of Urology, Chungbuk National 
University College of Medicine, Korea

In this study, fucoidan treatment showed a significant growth 
inhibition followed by G1-phase cell-cycle arrest, which led 
to the suppression of cyclins and CDK expression and the 
increased expression of p21WAF1 in 5637 cells. In addition, 
fucoidan induced the activation of AKT signaling. These 
effects were inhibited by treatment with wortmannin, an 
AKT-specific inhibitor. Blockade of the AKT function reversed 
the fucoidan-mediated inhibition of cell proliferation, the 
reduction of cell-cycle proteins, and the induction of p21WAF1. 
Moreover, fucoidan had an inhibitory effect on the migration 
and invasion of 5637 cells. This inhibition was attributed to 
the decreased MMP-9 expression by the down-regulation of 
AP-1 and NF-B binding activity. Furthermore, wortmannin 
treatment abolished the decreased migration and invasion in 
fucoidan-treated 5637 cells. Consistently, the wortmannin 
treatment of 5637 cells reversed the inhibition of MMP-9 
expression via the suppression of NF-B and AP-1 in fucoidan- 
treated cells. These data suggest that the activation of AKT 
signaling is involved in growth inhibition and suppression of 
migration and invasion of 5637 cells treated with fucoidan.

P11 -172

Antioxidative and Antigenotoxic Activity of 
Persimmon (Diospyros kaki cv. Fuyu) Peel

Hyun-Jung Lee*, Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea

The various parts (pulp, leaf, calyx, seed) of persimmon are 
used as medicinal purpose, but peel is usually discarded. 
This study was aimed at evaluation the antioxidant and 
antigenotoxic activities of ethanol (PP-E) and water (PP-W) 
extracts of persimmon peel. Antioxidant and antigenotoxic 
activities were evaluated on the basis of total polyphenol 
content (TPC), DPPH radical-scavenging activity (RSA), total 
radical trapping antioxidant potential (TRAP), oxygen radical 
absorbance capacity (ORAC), cellular antioxidant capacity 
(CAC) and Comet assay. The TPC was shown as 91.1±0.6 and 
296.3±2.8 mg GAE/g in PP-E and PP-W, respectively. The 
DPPH RSA, TRAP, and ORAC values increased in a dose- 
dependent manner for both PP-E and PP-W, with significantly 
higher activities in PP-W than PP-E. The CAC against AAPH- 
induced oxidative stress in the HepG2 cells and H2O2-induced 
DNA damage in human leukocytes were protected by both 
PP-E and PP-W. These results suggest that persimmon peel
has significant antioxidant activity and protective effect 
against oxidative DNA damage.
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Effect of Mungbean Ethonol Extract on the Inflamma-
tion Related to Obesity

Seok-Chun Ko1*, Hye-Jin Park1, Haeri Wi1, 
Myoungsook Lee1,2

1Research Institute of Obesity Sciences, Sungshin Women’s 
University, Korea, 2Department Food and Nutrition, Sungshin 
Women’s University, Korea

To elucidate the effect of mungbean extract (MBE) on anti- 
obese related to anti-inflammation, 3T3-L1 adipocytes and 
high fat diet-induced obese (DIO) model were used. Cell 
proliferation (MTT) and lipid accumulation (Oil-Red-O) were 
performed in 3T3-L1 cell. DIO model based C57BL/6J mice 
was induced by high-fat diet (HF, 45 kcal%) for 10 weeks and 
MBE (1 g/kg, n=10) was treated for 12 weeks after DIO 
induced. MBE (200 and 300 μg/mL) significantly reduced 
lipid accumulation (30%) with regulation of PPARγ and 
C/EBPα. MBE increased phophorylation of AMPK and HSL as 
form of lipolysis activation in 3T3-L1 cells. Moreover, MBE 
suppressed secretion of the pro-inflammatory markers such 
as MCP-1 and IL-6 compared to control. In DIO mice, MBE 
reduced epididymal fat, hepatic MDA, IL-6 and ACC in fat 
tissue level compared to HF group, but IL-10 level as anti- 
inflammation marker was increased in adipose tissue. Galectin-3 
(Mac-2), marker for crown like structure of adipocyte, was 
reduced in MBE treatment. MBE may be developed as anti- 
obesity food in future industry because they have beneficial 
effects on an inhibition of inflammatory related fat synthesis 
and activation of lipolysis.

P11 -175

Inhibitory Effect of Baicalein from Skullcap (Scutellaria 
baicalensis) on Ovalbumin Permeation In Vitro and In 
Vivo

Sun Young Jung*, Hee Soon Shin, Min-jung Bae, 
Dong-hwa Shon
Korea Food Research Institute, Korea

Scutellaria baicalensis Georgi (skullcap) has been widely used 
as a dietary ingredient. The purpose of this study was to 
reveal novel function of skullcap and its mechanism on 
allergen permeation in intestinal epithelial cells. Intestinal 
epithelial Caco-2 cell monolayers were used to evaluate the 
inhibitory effect of skullcap on ovalbumin (OVA) permeation 
by measuring transepithelial electrical resistance (TEER) and 
the quantity of permeated OVA. TEER increased and the OVA 
flux decreased in a dose-dependent manner through up-regu-
lating tight junction-related proteins in cells incubated with 
increasing concentrations of skullcap extract. In the in vivo 
study, the amounts of OVA from orally ingested albumen 
reduced on administration of the skullcap extract. We also 
revealed for the first time that the active component of 
skullcap extract for inhibition of OVA permeation was baica-
lein. These findings demonstrated that skullcap extract might 
attenuate a food allergic response by inhibiting allergen 
permeation in vitro and in vivo.

P11 -174

Dieckol, a Phlorotannin Isolated from a Brown Seaweed, 
Ecklonia cava, Inhibits Adipogenesis through AMP- 
activated Protein Kinase (AMPK) Activation in 3T3-L1 
Preadipocytes

Seok-Chun Ko1*, Myoungsook Lee1,2, Ji-Tae Jang3, 
You-Jin Jeon3,4

1Research Institute of Obesity Sciences, Sungshin Women’s 
University, Korea, 2Department of Food and Nutrition, Sungshin 
Women’s University, Korea, 3Aqua Green Technology Co., Ltd., 
Jeju Bio-industry Center, Korea, 4Department of Marine Life 
Sciences, Jeju National University, Korea

In this study, we assessed potential inhibitory effect of 5 
species of brown seaweeds on adipogenesis of the differen-
tiation of 3T3-L1 preadipocytes into mature adipocytes by 
measuring Oil-Red O staining. The Ecklonia cava extract 
tested herein evidenced profound adipogenesis inhibitory 
effect, compared to that exhibited by other brown seaweed 
extracts. Thus, E. cava was selected for isolation of active 
compounds and finally the three polyphenol compounds of 
phlorotannins were obtained and their inhibitory effect on 
adipogenesis was observed. Among the phlorotannins, dieckol 
exhibited greatest potential adipogenesis inhibition and 
down-regulated the expression of peroxisome proliferator- 
activated receptor-γ(PPARγ), CCAAT/enhancer-binding proteins 
(C/EBPα), sterol regulatory element-binding protein 1 (SREBP1) 
and fatty acid binding protein 4 (FABP4) in a dose-dependent 
manner. The specific mechanism mediating the effects of 
dieckol was confirmed by AMP-activated protein kinase 
(AMPK) activation. These results demonstrate inhibitory 
effect of dieckol compound on adipogenesis through the 
activation of the AMPK signal pathway.

P11 -176

Anti-allergic Effects of Chlorella Vulgaris Water Extract 
on Type 2 T Help-mediated Immune Response

Dae Woon Choi*, Hee Soon Shin, Min-jung Bae, Ok 
Hee Chai1, Jae-gab Han2, Dong-hwa Shon
Korea Food Research Institute, Korea, 1Chonbuk National 
University, Korea, 2Daesang Corp., Korea

Chlorella and extracts of Chlorella have been shown to enhance 
immune function; however, there has been no direct evidence 
of the suppressive effect of a hot water extract of Chlorella 
vulgaris (CVE) on type 2 T help (Th2)-mediated immune 
responses. In order investigate this effect, the immunomodu-
latory activities of allergic responses were analyzed using 
ovalbumin (OVA)-induced cytokine production from mouse 
splenocytes, and histamine release from rat peritoneal mast 
cells (RPMCs).The oral administration of CVE inhibited serum 
Immunoglobulin E overproduction by OVA. CVE also induced 
Th1 skewing that was dependent on IFN-γ and IL-12 secretion 
in splenocytes. Moreover, CVE prevented histamine release 
through degranulation of mast cells by blocking the uptake 
of extracellular Ca2+ into RPMCs. These results clearly demon-
strate that CVE exhibits anti-allergic activity by both aug-
menting Th1 skewing and suppressing histamine release. 
Thus, allergic diseases could be prevented via the inhibitory 
effects of CVE on Th2-related allergic responses.
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Inhibitory Effect of Cheonggukjang Ethanol Extracts 
on Compound 48/80-induced Mast Cell Activation 
and Mast Cell-dependent Anaphylactic Reactions

Hye-jung See*, Hee Soon Shin, Min-jung Bae, Ok Hee 
Chai1, Dong-hwa Shon
Korea Food Research Institute, Korea, 1Chonbuk National 
University, Korea

Cheonggukjang (CGJ) has many therapeutic properties with 
immunomodulatory activities and is a traditional food in 
many Asian countries. The specific effects of CGJ extracts on 
mast cell-mediated anaphylactic reactions have not yet been 
fully clarified. In the present study, we investigated the 
antiallergic activity of 70% ethanol extracted CGJ (CGJE) by 
mast cell activation and mast cell-dependent systemic ana-
phylaxis in vitro and in vivo models. Treatment of CGJE in 
vivoattenuated compound 48/80-induced systemic anaphylaxis 
reactions and ear swelling in mice. Further, CGJE significantly 
suppressed the compound 48/80-induced mast cell degranu-
lation and histamine release from RPMCs in a dose-depen-
dent manner. These findings demonstrated that CGJE could 
suppress mast cell-mediated allergic responses as a traditional 
dietary remedy.

P11 -179

Effect of Laccase-catalyzed Catechin Polymers on 
Lipid and Cholesterol Absorption In Vitro

So-Youn Jeon*, A Reum Jo, Jee-Young Imm
Department of Foods and Nutrition, Kookmin University, 
Korea

The objective of this study was to investigate the effect of 
enzymatically synthesized catechin polymers on lipid and 
cholesterol absorption in vitro. Pancreatic lipase inhibitory 
activity wasmarkedly increased by laccase catalyzed polyme-
rization of (+)-catechin. The IC50 value of catechin polymers 
was decreased by 22 folds. Catechin polymers extracted with 
20% ethanol showed the highest activity with IC50 value of 
24.7 μg/mL. Catechin polymers showed significantly greater 
inhibitory effect on pancreatic cholesterol esterase than 
catechin monomer in a dose dependent manner (125-500 μM). 
The inhibitory effect on cholesterol incorporation in micelles 
increased in the order of catechin monomer, catechin poly-
mers, and 20% ethanol extract of catechin polymers at 500 
and 1,000 μM. The results suggest that catechin polymers 
could have a potential to alleviate postprandial hyperlipi-
demia and hypercholesterolemia.

P11 -178

Antiinflammation Activity of Oat Hull Ethyl Acetate 
Extract

Hyeong Yeol Park*, Jee-Young Imm
Department of Foods and Nutrition, Kookmin University, 
Korea

Oat hull ethylacetate extract was prepared from ethanol 
extract of defatted oat hull by partition of ethylacetate and 
distilled water. It was further separated into fraction I and II 
using silica gel thin layer chromatography. The nitric oxide 
(NO) inhibition activity of ethylacetate extract and its frac-
tions were compared with those of avenathramides [N-4’-
hydroxy-(E)-cinnamoyl-5-hydroxyanthranilic acid (Avn-A), 
N-4’-hydroxy-3’methoxy-(E)-cinnamoyl-5-hydroxyanthranilic 
acid (Avn-B), N-3’, 4’-dihydroxy-(E)-cinnamoyl-5-hydroxyan-
thranilic acid (Avn-C)], the well-known potent natural anti-
inflammation compounds in oat. In NO inhibition activity 
using 264.7 RAW cells, ethylacetate extract and its fractions 
showed greater NO inhibitory activity than Avns and FI 
resulted in the greatest activity with 78% inhibition at 20 μ
g/mL.All samples did not show cytotoxicity at the test 
concentrations. The molecular weight of FI was determined 
as 330 m/z (Avn-A, B, and, C: 299, 329, and 315 m/z, respec-
tively) by HPLC-MS analysis but it had different retention 
time compared with those of Avns. The prostaglandin E2

production was also significantly decreased by oat hull 
ethylacetate extract.

P11 -180

Changes in Physiological Activity Components of 
Acanthopanax koreanum Extracted with Different 
Solvents

Ji-Eun Jeong*, Hyo-Eun Baek, Duk-Sil Oh, An-Jin Wi, 
Byeong-sun Yoon
Jeonnam Forest Resources Research Institute, Korea

The aim of this study was to investigate changes in physio-
logical activity components of A. koreanum extracted with 
different solvents. The sample was extracted by cold (CW) 
and hot water (HW), alcohol by food grade and MeOH. MeOH 
extract was fractionated by the following: n-hexane, chloro-
form (CH2Cl2), ethylacetate (EtOAc), n-buthanol (n-BuOH), 
H2O. Total polyphenol content of A. koreanum was detected 
51.7 mg/g hot water and 181.4 mg/g in EtOAc fraction, repec-
tively. Total flavonoid content of A. koreanum was detected 
16.32 mg/g in hot water and 82.2 mg/g in EtOAc fraction. EC50 

of the EtOAc fraction (22 μg/mL) was higher than ascorbic 
acid and the n-BuOH fraction was (75 μg/mL). The highest 
contents of sucrose were 25,323 mg/100 g in H2O fractions. 
Eleutheroside B was detected in the n-BuOH (6,627 mg/100 
g), HW (1,052 mg/100 g). Also Eleutheroside E was detected 
in the n-BuOH fraction (1,430 mg/100 g) and HW (702 
mg/100 g). The result showed that physiological activity and 
the antioxidant activity in EtOAc and n-BuOH fraction was 
significantly higher than in other extracts. Also we provided 
experimental evidence that extracts of A. koreanum have 
potential as functional materials.
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Protective Effects of Chlorogenic Acid Metabolites 
and Coffee Extract on Oxidative and Endoplasmic 
Reticulum Stress-induced Retinal Degeneration

Holim Jang1,2*, Hong Ryul Ahn2, Hyoung Jo2, Kyung-A 
Kim2, Eun Ha Lee2, Sang Hoon Jung2, Chang Y. Lee1

1Department of Food Science, Cornell University, USA, 2Korea 
Institute of Science and Technology, Korea

This study was conducted to determine whether the chloro-
genic acid, its metabolites, 3,4-dihydroxyphenylacetic acid 
(ES) and 3-(4-hydroxyphenyl) propionic acid (PS), and coffee 
extract (CE) have protective effects against N-methyl-d-aspartate 
(NMDA)-induced damage on the mouse retina in situ and of 
oxidative and ER stress-induced degeneration on a retinal 
precursor cells in culture. Pretreatment of R28 rat retinal 
neuronal cells with CE, CGA, ES and PS significantly att-
enuated cell death caused by treatment of SIN-1 in a con-
centration-dependent manner. From in vivo experiments, oral 
treatment of CGA and CE protected the thinning of the inner 
plexiform layer and increased terminal deoxynucleotidyl 
transferase-mediated dUTP nick-end labeling positive cells in 
the ganglion cell layer. The intraperitoneal injection of ES 
and PS also protect retina from NMDA-induced retinal dege-
neration. In conclusion, our results indicate that CGA and CE 
reduce retinal degeneration from oxidative and ER stress in 
vitro and in vivo. Also, metabolites of CGA, ES and PS, might 
be a potential therapeutic agent for retinal degeneration.

P11 -183

Characteristics and Antioxidant Activity of Maillard 
Reaction Products from Milk Protein and Sugars 
Model Systems

Nam Su Oh*, Hyun Ah Lee, Ji Young Lee, Jae Yeon 
Joung, Keon-Bong Lee, Young Sik Ha, Yong Kook Shin
R&D Center, Seoul Dairy Cooperative, Korea

The Maillard reaction (MR) is a non-enzymatic reaction bet-
ween carbonyl groups of reducing sugars and amino groups 
from amino acids, peptide, or proteins. The MR is a compli-
cated reaction that produces a large number of the so-called 
Maillard reaction products (MRPs). In this study, MRPs were 
prepared from milk protein (whey protein concentrate and 
sodium caseinate) and sugars (lactose and glucose) by heating 
at 55°C, for up to 7 days. The characteristics of MRPs were 
determined by measuring the fluorescence and SDS-PAGE. 
Moreover, the antioxidant potential of the MRRs derived from 
milk protein and sugars was investigated. The results showed 
that the fluorescence of MRPs increased with increasing 
incubation time. Also, SDS-PAGE analysis indicated that 
formation of cross-linked proteins because of MR. MRPs 
derived from milk prtein-sugars showed higher antioxidant 
activity than intact milk protein. In particular, MRPs derived 
from milk protein-glucose model system had the highest 
DPPH radical scavenging activity and ferric reducing antioxi-
dant power. These results indicated that MRPs could act as 
potential antioxidants in food and dairy industry.

P11 -182

Anti-inflammatory Activities and Phytochemicals of 
Sasa quelpaertensis Leaf

Hee Chul Ko1*, Ju Yeop Lee1, Mi Gyeong Jang1, Se Jae Kim1,2

1Jeju Sasa Industry Development Agency, Jeju National 
University, Korea, 2Department of Biology, Jeju National 
University, Korea

Sasa quelpaertensis Nakai is a native plant, which is distri-
buted widely throughout Halla Mountain of Jeju Island. Leaf 
is widely used in traditional Korean medicine to treat inflam-
mation-related diseases. Recent studies have described various 
beneficial health effects of Sasaspecies leaves, including 
anti-obesity, anti-diabetic, and anti-cancer activities. In order 
to develop the efficient fractionation method for anti-inflam-
matory activity, we explored the anti-inflammatory activities 
of 80% ethanol extract (SQE), hot water extract (SQH), and 
80% ethanol extract from residue of hot water extract (SQHE) 
in lipopolysaccharide(LPS)-stimulated RAW 264.7cells. Their 
inhibitory activities on LPS-induced NO production were 
SQE (IC50=117.5 μg/mL), SQH (IC50=353.6 μg/mL), and SQHE 
(IC50=72.7 μg/mL), respectively. Thus, SQHE was fractionated 
with hexane, chloroform, ethyl acetate, n-butanol, and aqueous. 
Among these fractions, EtOAc fraction significantly decreased 
NO levels in a dose-dependent manner, without affecting the 
viability of RAW 264.7cells. The correlations between anti- 
inflammatory activities and the phytochemicals which were 
contained in this fraction will be presented.

P11 -184

Inhibitory Effect of Water Extracts of Fermented 
Soybean Pastes (Traditional and Commercial Doenjang, 
Miso) on Growth of AGS, HT-29 and HepG2 Cells in the 
MTT Assay

Sang Hyun Lee*, Jae Han Jung, Hyun A Lee, Jae Cherl Kim
Department of Food and Life Science, Inje University, Korea

The water extracts of fermented soybean pastes fractionated 
to their molecular weight of nitrogenous compounds from 
traditional doenjang (WED), commercial product (WEC) and 
miso (WEM) were measured the inhibitory effect on the 
growth of ASG, HT-29, and HepG2. Water extracts of fermented 
soybean pastes was fractionated by ultrafiltration into 5 
individual groups with molecular weights of <1 (WEDI, 
WECI, WEMI), 1-3 (WEDII, WECII, WEMII), 3-5 (WEDIII, 
WECIII, WEMIII), 5-10 (WEDIV, WECIV, WEMIV), and 10-30 
kDa (WEDV, WECV, WEMV). Significant reduction of the AGS 
cancer cell viability was found at the dose concentration of 
50 μg/mL of WEDIV. Within the applied dose concentration 
(below 20 μg/mL) fractions of water soluble extracts other 
than > 10 kDa did not show any significant controlling effect 
on growth of the AGS cancer cell. Fraction of water soluble 
extracts more than 10 kDa from traditional doenjang showed 
more tendencies in controlling AGS cancer cell proliferation. 
None of the WEC and WEM showed significant growth 
inhibitory effect on AGS cancer cells. None of the fermented 
soybean pastes revealed growth inhibitory effects on HT-29 
and HepG2 cells.
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Change of Caffeic Aicd and Tocopherol Contents in 
Different Growth Stages of Pear Cultivars

Eun Hee Kim1*, Jeong-Yong Cho1, Sang-Hyun Lee2, 
Wol-Soo Kim2,3, Keun-Hyung Park1, Jae-Hak Moon1,2

1Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea, 
2Korea Pear Research Organization, Chonnam National 
University, Korea, 3Department of Horticulture, Chonnam 
National University, Korea

In our recent studies, various caffeic acid (CA) derivatives 
including chlorogenic acid (ChA) were identified from pear 
fruit by structural determination study. In addition, tocopherol 
(Toc) is a well known representative lipophilic antioxidant 
vitamin contained in fruits. These compounds exert anti-
microbial, anticancer, and antioxidant activities. However, the 
study on the change of total CA and Toc contents in different 
growth stages of various pear cultivars has not been performed. 
Therefore, CA in pear cultivars was liberated by alkaline hydro-
lysis. Toc samples were prepared by saponification method. 
The contents were determined by HPLC. Seven cultivars (P. 
pyrifolia NaKai cv. Niitaka, Chuwhangbae, Wonwhang, Whang-
keumbae, Whasan, Manpungbea, Imamuraaki) were collected 
at every 15 days intervals from around 20 days after flores-
cence. The contents of total CA and Toc were highest in the 
early stage fruits and gradually decreased with the elapse of 
growth stage. In addition, the content of total CA showed an 
interrelationship with that of ChA. Imamuraaki and Whasan 
displayed highest contents of CA and Toc, respectively.

P11 -187

Comparison of Chemical Profile of Biological Active 
Compounds Contained in Fruits of Asian Pear 
Cultivars by UPLC Q-TOF ESI-MS Analysis

Jae-Hak Moon1,3*, Joseph Kwon2, Jeong-Yong Cho1, 
Sang-Hyun Lee3, Wol-Soo Kim3,4, Keun-Hyung Park1

1Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea, 
2Korea Basic Science Institute, Gwangju Center, Korea, 3Korea 
Pear Research Organization, Chonnam National University, 
Korea, 4Department of Horticulture, Chonnam National 
University, Korea

Pear (Pyrus spp.) is a popular fruit in the temperate regions and 
a highly consumed fruit in the world. In our recent studies, 48 
biological active compounds were isolated and identified from 
pear fruit. In this study, we investigated qualitative and quanti-
tative analysis of 48 biological active compounds in fruits of 
7 Asian pear cultivars by ultra-performance liquid chromato-
graphy (UPLC) and electrospray ionization mass spectrometry 
(ESI-MS) using the isolated compounds as external standard. 
The fruit peel extracts of cv. Manpungbae, Wonwhangbae, 
Whangkeumbae, and Whasanbae showed relatively higher 
content of biological active compounds in comparison to other 
cultivars (cv. Chuhwangbae, Niitaka, and Imamuraaki). Principal 
component analysis (PCA) was performed to compare similarities 
between cultivars, based on the variation of contents of biolo-
gical active compounds. Two pairs (Chuhwangbae-Niitaka, 
Manpungbae-Whasanbae) of 7 cultivars were showed very high 
similarity. This method represented in the present study is 
expected to provide the useful information in comparative 
analysis of pear cultivars, growth stage, storage, and processed 
foods.

P11 -186

Isolation and Structural Analysis of 6 Antioxidants 
from Pear Peels (Pyrus pyrifolia Nakai)

Da-Eun Jeong1*, Jeong-Yong Cho1, Sang-Hyun Lee2, 
Wol-Soo Kim2,3, Keun-Hyung Park1, Jae-Hak Moon1

1Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea, 
2Pear Research Organization, Chonnam National University, 
Korea, 3Department of Horticulture, Chonnam National 
University, Korea

Our previous studies on isolation and structural analysis of 
biological active compounds contained in pear revealed that 
Korean pear contains various chemical compounds comparable 
to other fruits well known to exhibit functionality. However, 
systematic studies on the chemical constituents of pear fruits 
have not yet been fully perfomed. Therefore, we additionally 
performed isolation and structural elucidation of chemical 
constituents from the pear (P. pyrifolia Nakai. cv. Chuhwang-
bae) fruit. Six compounds were isolated from pear fruit peels 
using solvent fractionation, various column chromatographies
(Diaion HP-20, SephadexLH-20, and silicagel), and high per-
formance liquid chromatography (ODS). The isolated com-
pounds were identified as 3,4-dihydroxybenzoic acid (1), β
-sitosterol (2), β-sitosterol 3-O-β-D-glucopyranoside (3), 2-car-
boxy-4(1H)-quinolinone (kynurenic acid, 4), 1-[4-O-β-D-gluco-
pyranosyl]phenylethanone (piceoside, 5), and O-β-D-glucopy-
ranosyl-4-hydroxybenzonate (6). Of them, compounds 2, 4,
and 5 were isolated from pear for the first time.

P11 -188

Antioxidative Activities against Rat Blood Plasma 
Oxidation of Caffeoyl Triterpenens from Pear Fruit 
Peels

Yu Geon Lee1*, Chan-Mi Kim1, Jeong-Yong Cho1, 
Sang-Hyun Lee2, Wol-Soo Kim2,3, Keun-Hyung Park1, 
Jae-Hak Moon1,2

1Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea, 
2Korea Pear Research Organization, Chonnam National 
University, Korea, 3Department of Horticulture, Chonnam 
National University, Korea

In our recent study on chemical constituents contained in 
pear (Pyrus pyrifolia N. cv. Chuhwangbae), six triterpenes 
including three caffeoyl triterpenes were isolated from pear 
fruit MeOH extracts. These isolated compounds were identified 
as betulinic aldehyde (1), lupeol (2), betulinic acid (3), 3-O- 
cis-caffeoylbetulinic acid (4), 3-O-trans-caffeoylbetulinic acid 
(5), and 3-O-trans-caffeoyloleanolic acid (6). The antioxida-
tive activities of the isolated compounds were evaluated 
using a DPPH radical-scavenging assay and measuring their 
inhibitory effects against copper ion-induced oxidation of rat 
blood plasma. Compounds 4-6, containing a caffeic acid 
moiety, exerted higher DPPH radical-scavenging activities and 
suppression effects against copper ion-induced oxidation of 
rat blood plasma than other compounds without a caffeic 
acid moiety. It was suggested that the high antioxidative 
activity of 4-6 may be mainly responsible for the catechol 
group of caffeic acid.
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Absorption and Metabolism of Malaxinic Acid in Rat 
Blood Plasma

Hyun Joo Lee1*, Sang-Hyun Lee2, Wol-Soo Kim2,3, 
Keun-Hyung Park1, Jae-Hak Moon1,2

1Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea, 
2Korea Pear Research Organization, Chonnam National 
University, Korea, 3Department of Horticulture, Chonnam 
National University, Korea

Malaxinic acid [4-(O-β-D-glucopyranosyl)-3-(3′-methyl-2′-butenyl)
benzoic acid; MA] is one of the main compounds contained 
in pear fruit. The antifungal, antibacterial, and anticancer 
effects of MA have been reported. In our previous research, 
MA was secured in high purity from pear (Pyrus pyrifolia 
Nakai cv. Chuwhagbae) fruit. In this study, we investigated 
the absorption and metabolism of MA. MA was administered 
intragastrically (10 μmol/200 g body wt.) to rat (Sprague- 
Dawley, ♂, 6 weeks old) and the blood plasma 30 min after 
administration was extracted with MeOH/AcOH = 95:5 (v/v), 
and analyzed by HPLC. MA was not detected from the MA 
administered rat plasma. However, its aglycone was detected 
in small amount from plasma without treatment of β-glucuro-
nidase H-5. In addition, the concentration of MA aglycone 
was predominently increased in the extract of MA-admini-
stered rat plasma after sulfatase H-5 treatment. It suggests 
that MA is absorbed as a aglycone form and a conjugated 
metabolite such as sulfate and/or glucuronide in the rat blood 
plasma, not a glucoside (MA). Total MA aglycone in plasma 
reached its maximum concentration (18 μM) 0.5 h after 
administration.

P11 -191

Antioxidative Behavior in Rat Blood Plasma after Oral 
Administration of a Non-allergenic Urushiol Derivative 
(3-Pentylcatechol) and Its Glucosides with Different 
Vehicles

Hang-Yeon Jeong*, Keun-Hyung Park, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea

Urushiol is an allergenic compound contained in lacquer tree 
(Rhus vernicifluaStokes) sap. In our previous research, a non- 
allergenic urushiol derivative, 3-pentylcatechol (PC), which 
was estimated as a potential anti-atherosclerosis factor, and 
its two glucosides (PC 1-O-β-D-glucoside, PC 2-O-β-D-gluco-
side) were chemically synthesized. In this study, we evaluated 
partition coefficient in n-hexane/water solution (pH 7.4) and 
antioxidative effects in rat blood plasma of 1 hr after oral 
administration with different vehicles (H2O, starch, corn oil). 
In the partition coefficient experiment, the most of PC was 
transferred to n-hexane layer. However, two PC glucosides 
were mainly transferred to water layer. In experiments on 
inhibition effect against formation of cholesteryl ester hydro-
peroxide and TBA-reacting substances used rat blood plasma 
after oral administration of PC and its glucosides, rat plasma 
administered PC 1-O-β-D-glucoside showed higher activities 
than those administered PC and PC 2-O-β-D-glucoside regard-
less of vehicles.

P11 -190

Antioxidative Activityin Rat Blood Plasma after Oral 
Administration of a Non-allergenic Urushiol Derivative, 
3-Pentylcathechol

Yu Geon Lee*, Hang-Yeon Jeong, Keun-Hyung Park, 
Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea

In our previous study, absorption and metabolism in rat 
blood plasma of 3-pentylcatechol (PC), a synthesized non- 
allergenic derivative of urushiol, which is an allergenic 
compound as one of the main compounds contained in Rhus 
verniciflua Stokes, were investigated. PC was absorbed as (a) 
conjugated form(s) in rat plasma, not a free form. In the 
present study, additional investigation on absorption and 
metabolism of PC were carried out in rat plasma using a 
combination of enzymatic hydrolysis. Blood plasma collected 
with the elaps of time from tail of rats (SD, ♂, 6 weeks old) 
after oral administration of PC (10 mg/kg body wt.) was 
analyzed by ECD-HPLC. After enzyme treatment, total PC in 
the plasma reached its maximum concentration (7±1.3 μM) 
1 h after administration and concentrations of PC glucuro-
nide and sulfate were 2.8±0.7 and 0.6±0.1 μM, respectively. 
Plasma 1 h after oral administration of PC showed more 
remarkable inhibitory effect on lipid peroxidation than control 
plasma. This result suggests that even though orally admini-
stered PC present as a conjugated form in plasma, it may 
contribute to the antioxidant defense in the circulation.

P11 -192

Metabolism of a Non-allergenic Urushiol Derivatives 
(3-Pentylcatechol) and Its Glucosides in Rat Blood 
Plasma: Influence of Vehicle

Hang-Yeon Jeong*, Keun-Hyung Park, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea

In our previous research, a non-allergenic urushiol derivative 
(3-pentylcatechol, PC) and its two PC glucosides (PC 1-O-β-D- 
glucoside, PC 2-O-β-D-glucoside) were chemically synthesized 
and estimated as potential anti-atherosclerosis factors. Blood 
plasma was collected with the elaps of time from tail of rats 
(Sprague-Dawley, ♂, 6 weeks old) after oral administration of 
PC and two PC glucosides (11.11 μmol). Propylene glycol, 
water, starch, casein, and corn oil were used as vehicles. The 
plasma extracts were analyzed by HPLC equipped with an 
amperometric electrochemical detector (+800 mV). PC and 
its glucosides were not detected from the rat blood plasma 
extracts as conjugated PC forms, not native forms. Maximum 
concentration of total PC in rat plasma was reached in 30 min 
after administration regardless of vehicles. When administered 
PC and its glucosides with propylene glycol, water, starch, 
and casein, the total PC concentration was higher in PC-admi-
nistered rat plasma than in PC glucosides-administered rat 
plasma. In contrast, when administered with corn oil, the 
total PC concentration was the highest in PC 2-O-β-D-glucoside- 
administered rat plasma.
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Isolation and Structural Elucidation of Antioxidants 
from Spergularia marina Griseb

Jin Young Kang*, Jeong-Yong Cho, Su-Ro Kim, 
Keun-Hyung Park, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea

The Spergularia marina, one of halophytes that grown on sea 
coastal sand, salt marshes, or tidal flat in the southwestern 
area of Korea, has been consumed as vegetable and food 
materials. However, study on its health beneficial effects and 
the biological active compounds of S. marina has not been 
fully performed. Therefore, in the present study, to isolate 
and structurally elucidate antioxidative active compounds 
contained in S. marina, the EtOAc and BuOH layers obtained 
after solvent fractionation of S. marina MeOH extracts were 
purified by various column chromatographies (silica gel, 
Sephadex LH-20, Amberlite XAD-2) and preparative ODS- 
HPLC with a guided 1,1-diphenyl-2-picrylhydrazyl radical- 
scavenging assay to give 9 antioxidative active compounds. 
The structures of the isolated compounds were idenatified as 
flavonoid C-β-D-glucopyranosides and other phenolic com-
pounds based on ESI-MS and NMR spectroscopic data. Of 
them, one compound was a novel and other 8 compounds 
were identified here for the first time from S. marina. These 
results indicate that the isolated 9 phenolic compounds may 
contribute to antioxidative effect of S. marina.

P11 -195

The Effect of Kaempferia parviflora Wall. ex Baker 
Extract on Mitochondrial Biogenesis and Exercise 
Endurance

Taeyoon Kim*, Youngwoo Song, Jae-Kwan Hwang
Department of Biotechnology, Yonsei University, Korea

Exercise plays an important role in aging and metabolic 
syndrome. Aerobic exercise increases mitochondrial biogenesis 
and promotes skeletal muscle switching to type I muscle 
fibers which can improvephysical performance, insulin action, 
and obesity resistance. In the present study, the effect of the 
ethanol extract of Kaempferia parviflora Wall. ex Baker(black 
ginger) on exercise endurance was investigated in L6 rat 
skeletal muscle cells. K. parviflora extract (KPE) increased 
mitochondrial content and stimulated mRNA expressions of 
peroxisome proliferator-activated receptor gamma coactivator-1 
alpha (PGC-1α) which activates nuclear respiratory factor 1 
(NRF1) and mitochondrial transcription factor A (Tfam), key 
factors of mitochondrial biogenesis. In addition, KPE increased 
mRNA and protein expressions of peroxisome proliferator- 
activated receptor delta (PPARδ) which induces switching of 
skeletal muscle fiber type. These results indicate that K. 
parviflora could be a potential nutraceutical candidate for 
enhancing exercise endurance based on its mitochondrial 
biogenesis and skeletal muscle fiber type switching effects.

P11 -194

Change of Phenylpropanoic Acid and Flavonol 
Contents in Different Growth Stage of Glasswort

Sang Won Lee1*, Jin Young Kim1,2, Jeong-Yong Cho1,3, 
Kang-Deok Lee3,4, Gyeong-Cheol Choi2, Seon-Jae Kim5, 
Kyung-Sik Ham3, Keun-Hyung Park1, Jae-Hak Moon1

1Department of Food Science & Technology, and Functional Food 
Research Center, Chonnam National University, Korea, 
2JeollaNamdo Institute of Health and Environment, Korea, 
3Department of Food Engineering and Solar Salt Biotechnology 
Research Center, Mokpo National University, Korea, 4Tae-Pyeong 
Natural Salt Co., Ltd., Korea, 5Department of Marine Food Techno-
logy and Aquaculture, Chonnam National University, Korea

In our previous study, 14 caffeoylquinic acid derivatives and 
flavonol glucosides were isolated from glasswort (Salicornia 
herbacea L.).Phenolic compounds such as caffeoylquinic acid 
derivatives and flavonols contribute to various biological effects. 
Therefore, to quantify phenylpropanoic acids (caffeic, dihydro-
caffeic, ferulic, and dihydroferulic acids) and flavonols (quercetin,
kaempferol, and isorhamnetin) during different growth stages 
of glasswort, the samples before and after acid and alkaline 
hydrolyses were analyzed by simultaneous ODS-HPLC. Phenyl-
propanoic acids and flavonols mostly existed as bound forms 
in glasswort. Among four phenylpropanoic acids, ferulic acid 
showed the highest content (ether form, 62.08-105.73 mg/100 
g dry wt.; ester form, 241.03-456.55 mg/100 g dry wt.). Kaemp-
ferol was the dominant etherified flavonol (108.10-247.60 mg/100 
g dry wt.). The total contents of phenylpropanoic acids and 
flavonols were relatively higher at the mature stage (August 
and September) than at the early growth stage. These results 
may provide useful information for choosing proper way to 
consume glasswort.

P11 -196

Validation of Method for Determination of Chicoric 
Acid and Its Proposed Metabolites in Rat Blood 
Plasma by ECD-HPLC

Yu Geon Lee*, Chang Hwa Jung1, Tae-Il Jeon2, 
Keun-Hyung Park, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, Korea, 1Korea Food Research Institute,  
Korea, 2Department of Animal Science, Chonnam National 
University, Korea

Chicoric acid (2,3-dicaffeoyltartaric acid, ChA) is one of the 
abundant phenolics contained in Cichorium intybus. Recently, 
ChA has attracted attention for its potential beneficial effects 
such as anti-diabetic, anti-inflammatory, and anti-oxidative 
activities. However, investigations on absorption and metabo-
lism of ChA have not yet been performed. Therefore, in this 
study, sensitive method for the analysis of ChA and its pro-
posed metabolites [caftaric acid (CfA), caffeic acid (CA), 
dihydrocaffeic acid (HCA), ferulic acid (FA), and dihydro-
ferulic acid (HFA)] in rat plasma was established. After added 
each standard of proposed metabolites into rat plasma, each 
mixture was extracted by MeOH/AcOH (100:5, v/v) and the 
concentrate was partitioned with EtOAc. The EtOAc layer 
was concentrated and subjected to HPLC using electroche-
mical detector (+800 mV). The calibration curves of each 
standard were linear (R2 > 0.998) in the range of 0.1-200 
pmol. The detection limits of ChA, CfA, CA, HCA, FA, and 
HFA were 5.0, 2.5, 1.0, 1.0, 0.5, and 0.5 pmol levels, respec-
tively. The average extraction recoveries of all standards from 
rat plasma were estimated to be > 95%.
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Effect of Standardized Extract of Siegesbeckia orientalis 
L. (Jeju Jindeukchal) on Osteoblast Differentiation by 
the Wnt/β-catenin Pathway

Mi-Bo Kim1*, Taeyoon Kim2, Youngwoo Song2, Jae-Kwan 
Hwang1,2

1Department of Biomaterials Science and Engineering, Yonsei 
University, Korea , 2Department of Biotechnology, Yonsei 
University, Korea

In the field of osteoporosis, there has been growing interest 
in anabolic agents that enhance bone formation. Siegesbeckia 
orientalis L., has been reported to possess anti-oxidant and 
anti-allergic effect; however, its effect on osteoblast differen-
tiation has not been reported yet. The aim of the present 
study was to evaluate the effect of standardized S. orientalis
extract (SOE) on osteoclastogenesis by the Wnt/β-catenin 
pathway. SOE markedly stimulated mineralization and alkaline 
phosphatase (ALP) activity in MC3T3-E1 osteoblasts. Quan-
titative RT-PCR results showed that SOE significantly up- 
regulated osteoblast differentiation markers suchas ALP, type 
I collagen (ColA1), and osteocalcin as well as osteoblast 
transcription factor such as bone morphogenetic protein 2 
(BMP2), runt-related transcription factor 2 (Runx2), and 
osterix (Osx). The osteoclastogenesis effects of SOE were 
accompanied by the modulation of the Wnt/β-catenin pathway. 
These results show that SOE are capable of activating osteo-
blast differentiation of MC3T3-E1 osteoblasts via activation of 
the Wnt/β-catenin pathway, suggesting its potential nutraceutical
candidate for treating or preventing osteoporosis.

P11 -199

The Effect of Sea tangle Gongjindan on Platelet Aggre-
gation and Serum Lipids Level in Ovariectomized Rats

Myeongjeong Jeon*, Seo-yeon Kim, Ji Hyeon Cheon, 
Seong-Hwan Park1, Solji Lee1, Sang-Hyeon Lee1, 
Mihyang Kim
Department of Food and Nutrition, Silla University, Korea, 
1Department of Pharmaceutical Engineering, Silla University, 
Korea

Gongjindan as a traditional oriental medicine, has been used 
to nourish blood and body fluid. This study was conducted 
to investigate the effect of the Gongjindan added Sea tangle 
(SIG) on serum lipid improvement and inhibition of platelet 
aggregation in vivo. Old female SD-rats were randomly assigned 
to 3 groups as sham-operated rats, ovariectomized rats and 
ovariectomized rats that were treated with STG. The diets 
were fed to the rats for 5 weeks after ovariectomized. Total 
cholesterol and triglyceride contents on serum decreased in 
the SHAM group compared to the OVX-CON group. 5 weeks 
feeding of STG resulted in significant lowering of triglyceride 
and a decreasing tendency of total cholesterol level. The level 
of HDL-cholesterol on serum increased significantly by feed-
ing diets containing the STG. The ability of platelet aggrega-
tion of group treated with STG was less than that of the 
OVX-CON group. These results suggest that the beneficial 
effects of Sea tangle Gongjindan may be used to improve on 
the metabolic syndrome of menopausal women.

P11 -198

Anti-adipogenesis Effect of Standardized Extract of 
Siegesbeckia orientalis L. (Jeju Jindeukchal) by the 
Wnt/β-catenin Pathway

Mi-Bo Kim1*, Taeyoon Kim2, Youngwoo Song2, Jae-Kwan 
Hwang1,2

1Department of Biomaterials Science and Engineering, Yonsei 
University, Korea, 2Department of Biotechnology, Yonsei 
University, Korea

Siegesbeckia orientalis L., has been reported to possess anti- 
oxidant, anti-allergic, and anti-infertility effect; however, its 
inhibitory effect on adipocyte differentiation has not been 
reported yet. The aim of the present study was to evaluate 
the effect of standardized S. orientalis extract (SOE) on anti- 
adipogenesis by the Wnt/β-catenin pathway. SOE prevented 
lipid accumulation and impaired the differentiation of 3T3-L1 
preadipocytes into adipocytes. Quantitative RT-PCR and 
western blot results showed that SOE significantly down- 
regulated key adipogenesis transcription factors such as 
peroxisome proliferator-activated receptor γ (PPARγ) and 
CCAAT/enhancer binding protein α (C/EBPα) as well as lipid 
biosynthesis-related enzymes such as acetyl-CoA carboxylase-α
(ACCα) and fatty acid synthase (FAS). Anti-adipogenesis 
effects of SOE were accompanied by the modulation of the 
Wnt/β-catenin pathway. These results show that SOE are 
capable of inhibiting lipogenesis and differentiation of 3T3-L1 
adipocytes via activation of the Wnt/β-catenin pathway, 
suggesting its potential nutraceutical candidate for treating or 
preventing obesity.

P11 -200

Helianthus tuberosus Inhibits Oleic Acid-induced 
Lipid Accumulation by Reduction of Lipogenesis in 
HepG2 Cells

Kyung-A Hwang1*, Yu-Jin Hwang1,2, Eun-Ju Lee1, 
Heang-Ran Kim1

1Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea, 2Department of Biotechnology 
& Bioengineering, Sungkyunkwan University, Korea

Nonalcoholic fatty liver disease (NAFLD) is a chronic disease 
which characterized by excessive lipid accumulation in the 
liver. It is related to hepatic lipid accumulation and oxidative 
stress. Thus, we hypothesized that Helianthus tuberosus pro-
tect against NAFLD by regulating the hepatic lipid accumula-
tion and antioxidant activity. To investigate the effect of H. 
tuberosus for NAFLD, we used the established cellular model 
which is HepG2 cell treated with oleic acid. When the oleic 
acid induced fatty liver condition in HepG2 cells, It was 
marked by significant accumulation of lipid droplets, incre-
ased triglycerides and oxidative stress. However, the H. tube-
rosus extract prevented accumulation of triglycerides as well 
as oxidative stress. Moreover, H. tuberosus attenuated the 
lipogenesis enzyme expressions of ACC1 and FAS. In contrast, 
the lipolytic enzyme expressions of PPARα and CPT1 did not 
increase. This study suggests the hypolipidemic effects of H. 
tuberosus occur via inhibition of lipid biosynthesis. There-
fore, the H. tuberosus has the therapeutic potential for pre-
venting of NAFLD-related metabolic disorders.
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Antioxidant Activity of Dried Aster scaber Thunb. 
Extracts with Different Cooking Methods

Sung-Hyun Lee*, Hye-Young Choi, Sejin An1, Nan Zun 
Hlaing Phyu, Hee Sook Park1, Gun-Hee Kim1

Department of Health Functional Materials Graduate School 
of Duksung Women’s University, Korea, 1Plant Resources 
Research Institute, Duksung Women’s University, Korea

Aster scaber Thunb., which is widespread in China and the 
Korea, has been used asa traditional Chinese medicine to 
treat bruises, dizziness and headaches. Main cooking method 
of Aster scaber Thunb. is boiling with seasoning in Korea. 
This study was conducted to find the antioxidant activity of 
Aster scaber Thunb. extracts by various cooking methods 
(blanching, frying, microwaving) and time condition. The 
dried Aster scaber Thunb. cooked by blanching, frying for 1, 
3, 5, and 10 min and microwaving for 30 s, 1, 2, and 3 min. 
Extraction was performed with only ultrasound for 40 min. 
As a result, the 70% ethanol extracts showed the highest 
DPPH scavenging activity by 27% compared to control group. 
The DPPH radical scavenging activity was 43% by blanching 
for 1 min, 40% by frying for 5 min and 43% by microwave 
for 2 min. In conclusion, the extracts of dried Aster scaber
Thunb. by cooking methods showed that the DPPH radical 
scavenging activities were highest at 1min blanching, 5min 
frying, and at 2 min microwave. These results demonstrate 
that the antioxidant capacity of dried Aster scaber Thunb. 
was affected by cooking methods.

P11 -203

Hericium erinaceus Extracts (Hex) Promotes N2a 
Differentiation and Maintains the Differentiated 
Neural Cells

Seungho Jo*, Byung Wook Yang1, Dong Ho Lee, Gul 
Nabi Khan, Eun Jin Kim, Hanbit Kang, Sang Ho Lee
Division of Life Sciences, Korea Univrsity, Korea, 1Pytowell, BI 
Center 637A, Korea Univrsity, Korea

N2a cells were cultured in MEM containing 10% FBS for 
proliferation. ROS, cell proliferation, and cell death were 
measured. Cells were treated with LiCl in MEM without FBS 
for 24 h for neural induction, followed by culturing in 1% 
FBS to allow neural differentiation. The cells were treated 
with Hex at 0 (vehicle control), 2.5, 5.0, and 7.5 up to 6 days. 
At intervals, the cells were analyzed. Neural marker were also 
used for the analysis of the Hex effects on neural gene 
expression. The results demonstrate that intracellular accu-
mulation of ROS and cell death increased in a dose-depen-
dent manner during cell proliferation phase. However, a 
proper Hex concentration showed more and longer neurites 
proportions of the cells with ≥3 neurites, and neurites with 
<3 or ≥3 cell bodyrespectively, in Hex-treated group at 3 and 
6 days of differentiation phase. Expressions of neural bio-
markers were not markedly different between control and 
Hex-treated cells. It was proposed that the neuroprotective 
effects of Hex should lie on the better neural cell differen-
tiation and maintenance of the differentiated neural cells, but 
not the proliferation of neural stem cells.

P11 -202

7,3',4'-Trihydroxyisoflavone, a Metabolite of the Soy 
Isoflavone Daidzein, Suppresses α-MSH-induced 
Melanogenesis by Targeting Melanocortin 1 Receptor

Ji Hye Kim*, Young-Ah Kim, Sang Hee Park, Eun Ji Baek, 
Chang Hee Han, Young Hoon Hwang, Ericdi Ruccio, 
Jun-Seong Park1, Myeong-Hoon Yeom1, Ki Won Lee2,3,4, 
Zigang Dong5, Nam Joo Kang
School of Food Science and Biotechnology, Kyungpook National 
University, Korea, 1Skin Research Institute, AmorePacific R&D Center, 
Korea, 2WCU Biomodulation Major, Department of Agricultural 
Biotechnology, Seoul National University, Korea, 3Center for Food 
and Bioconvergence, Seoul National University, Korea, 4Advanced 
Institute of Convergence Technology, Seoul National University, 
Korea, 5The Hormel Institute, University of Minnesota, USA

7,3’,4’-Trihydroxyisoflavone (7,3’,4’-THIF) is a metabolite of 
daidzein which is a representative isoflavone found in soybean. 
Recent studies suggested that 7,3’,4’-THIF exerts a hypopig-
mentary effect in B16F10 cells, however, its underlying mole-
cular mechanisms and specific target remain unknown. Here, 
we found that 7,3’,4’-THIF, but not daidzein, inhibited α-MSH- 
induced intracellular and extracellular melanin production in 
B16F10 cells. The expression of melanogenic enzymes and its 
transcription factors were also suppressed by 7,3’,4’-THIF at 
non-cytotoxic concentrations. 7,3’,4’-THIF the inhibited α-MSH- 
induced dephosphorylation of AKT and phosphorylation of 
p38 kinase and PKA. cAMP and pull-down assay revealed that 
7,3’,4’-THIF strongly inhibited forskolin-induced intracellular 
cAMP production and bound directly with melanocortin 1 
receptor (MC1R). Moreover, 7,3’,4’-THIF inhibited α-MSH-induced 
intracellular melanin production in human epidermal melano-
cytes (HEMs). Collectively, 7,3’,4’-THIF targets MC1R directly, 
resulting in the suppression of melanin production, suggesting 
a protective role for 7,3’,4’-THIF against melanogenesis.

P11 -204

Antioxidant Activity of Buckwheat Sprout Extracts 
Grown under Different Light

Myunghwa Kang*, EunSong Kim, MoonSik Chang1, 
SeokHyun Eom2, Bomi Lee, Jung Uksun1, Gigyeong 
Shin2

Hoseo University, Korea, 1Natural Solution Co., Ltd., Korea, 
2Kyung Hee University, Korea

Buckwheat from the traditional treatment has been used in 
variety ways. In this study, buckwheat sprout was grown 
under blue light, red light, dark room and fluorescent light 
in plant company, which were extracted from ethanol. Each 
extracts were measured for antioxidant activity as DPPH 
radical scavenging activity, SOD-liked activity, hydroxyl 
radical scavenging activity and their total contents of phenolic 
acid were measured. Total phenolic acid contents were 1.80 
mg/mL in blue, 1.71 mg/mL in red, 1.44 mg/mL in dark and 
1.68 mg/mL in fluorescent. Total flavonoid contents were 
2.66% in blue, 2.51% in red, 2.78% in dark and 2.59% in 
fluorescent. SOD-liked activities were 67.26% in blue, 67.42% 
in red, 64.33% in dark and 65.4% in fluorescent. ABT radical 
scavenging activities were 92.5% in blue, 90.87% in red, 
90.49% in dark and 88.27 % in fluorescent. DPPH radical 
scavenging activities were 67.26% in blue, 67.42% in red, 
64.33% in dark and 65.4% in fluorescent.
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Antioxidant Effect of Buckwheat Sprout Extracts 
Cultivated under Different Light and Treated by 
Different Drying Process

Myunghwa Kang*, EunSong Kim, MoonSik Chang1, 
SeokHyun Eom2, Uksun Jung1, Chaewon Jo, Hyeonhye 
Song
Hoseo University, Korea, 1Natural Solution Co., Ltd., Korea, 
2Kyung Hee University, Korea

Buckwheat sprouts were grown under blue light, red light, 
dark room and fluorescent light in plant company and they 
were dired under freeze-dried and hot air dried at 50°C. They 
were extracted with ethanol. Each extract was antioxidant 
effects as DPPH radical scavenging activity, ABT radical 
scavenging activity, SOD-liked activity, hydroxyl radical scaven-
ging activity and their total phenolic acid contents was 
measured. Hydorxyl radical scavenging activities were 93.18% 
in HDB (hot dried in blue), 94.71% in FDB (freeze-dried in 
blue), 95.17% in HDR (freeze-dried in red), 94.66% in FDR 
(freeze-dried in red), 95.77% in HDD (hot dried in dark), 
94.56% in FDD (freeze-dried in dark), 94.64% in HDF (hot 
dried in fluorescent), and 92.60% in FDF (freeze-dried in 
fluorescent). DPPH radical scavenging activity was 87.60% in 
HDB, 99.97 % in FDB, 91.08 % in HDR, 99.99% in FDR 
(freeze-dried in red), 82.44% in HDD, 99.97% in FDD, 90.31% 
in HDF, and 99.95% in FDF. 

P11 -207

Osteoponin Is Up-regulated in both Vascular Smooth 
Muscle Cells and Osteoblast Cells by Phosphate 
Addition

Mee-Young Shin*, In-Sook Kwun
Department of Food Science and Nutrition, Andong National 
University, Korea

Vascular calcification might be different from bone calcifica-
tion. A proposed mechanism for vascular smooth muscle cell 
(VSMC) calcification is the down-regulation of calcification 
inhibitor proteins such as fetuin-A and osteopontin (OPN). 
We investigated whether the calcification mode and the 
expression of OPN is different in VSMC comparing to osteo-
blast. In Exp I, to assess whether VSMC calcification and 
fetuin-A expression is modulated by phosphate (P), A7r5 cells 
(VSMC) were cultured with 0-10 mM P for 14 days. As P 
increased, Ca and P deposits increased, along with fetuin-A 
more up-regulated and cell viability decreased. In Exp II, we 
compared the calcification mode and OPN expression in both 
VSMC and osteoblast by P. A7r5 cells and MC3T3-E1 cells 
(osteoblast) were cultured within the range of 0-10 mM P for 
13 days. Ca and P deposits increased and also OPN expres-
sion increased in both cell types as P increased. Cell viability 
decreased in A7r5 cells as P increased, while no change in 
MC3T3-E1 cells. This finding means OPN can be the key 
regulator both VSMC and osteoblast calcification. Further 
study is needed to clarify how OPN can be regulated by the 
factor, such as zinc, in foods.

P11 -206

Polyphenol Profiles of the Barely Sprouts at the 
Different Growth Stages and Their Neuraminidase 
Inhibitory Activity

Mi Jin Park*, Kyung Hye Seo, Sang-Ik Han, 
Seong-Hwan Oh, Ji-Eun Ra, Ji-Young Park, Choon Woo 
Lee, Min Hee Nam, Woo Duck Seo
Departmen of Functional Crops, National Institute of Crop 
Science (NICS), Rural Development Administration (RDA), 
Korea

The purpose of this study is to profile polyphenols from 
barley sprouts (BS, Hordeum vulgare L.) and to investigate its 
neuraminidase inhibitory activity. BS were grown at 22-25oC 
and harvested in 5, 8, 10, 13, and 20 days after sprouting. 
A polyphenol compounds from BS were shown to high 
inhibition activities for bacterial neuraminidase (IC50 values 
of 23.2-64.7 μM). Cynaroside (Luteolin-7-O-glucoside) shown 
the highest inhibitiory activity (IC50 = 23.2 μM). All com-
pounds were shown to be non-competitive inhibition mode. 
For quantitative analysis of polyphenols from BS extracts, the 
most abundant polyphenol compound in BS was saponarin 
(Isovitexin-7-O-glucoside, 80-85% content at every stage). 
Interestingly, the maximum saponarin content was shown at 
8 days (1085.5 mg/100 g) after sprouting. Post this growth 
stage saponarin content decreased (721.7 mg/100 g, 20 days). 
This tendency was also exhibited similarly in its neurami-
nidase inhibitory activities (74.0%, 4000 μg/mL, 8 days) after 
sprouting. These results are valuable to determine the optimal 
harvest times and exhibited BS were a promising ingredient 
for the functional food and feed.

P11 -208

Antioxidant Activity of Fresh Aster scaber Thunb. 
with Different Cooking Methods

Hye-Young Choi*, Sung-Hyun Lee, Sejin An1, Sopheak 
Pang, Hee Sook Park1, Gun-Hee Kim1

Department of Health Functional Materials Graduate School 
of Duksung Women's University, Korea, 1Plant Resourse 
Research Institute, Duksung Women's University, Korea

Aster scaber Thunb. is a perennial herb of the Compositae 
family and grows wild in the dry mountain regions of Korea. 
Aster scaber Thunb. possess many biological activities owing 
to their potential anticancer, anti-inflammatory and antioxi-
dant properties. This study investigated the antioxidant effect 
in Aster scaber Thunb. by cooking methods and cooking time. 
The antioxidant activity determined using DPPH (1,1-diphenyl-
2-picryl hydrazyl) radical scavenging activity by cooking 
methods (blanching, pan-frying, microwaving). Fresh Aster 
scaber Thunb. was extracted with 70% ethanol and evaporated. 
Aster scaber Thunb. was cooked with blanching (1, 3, 5, 10 
min), pan-frying (1, 3, 5, 10 min), microwaving (0.5, 1, 2, 3 
min). As a result, pan-frying of Aster scaber Thunb. was the 
highest antioxidant capacity by 63.6% at 5 min and blanch-
ing of Aster scaber Thunb. was showed highest effect by 37.6% 
at 5 min. The DPPH radical scavenging activity showed a 
28.7% of microwaving Aster scaber Thunb. at 0.5 min. With 
these results, we identify that the cooked Aster scaber Thunb. 
has antioxidant potential. So it can be expected to be deve-
loped into a specific functional food ingredient.
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Yam Root and Bark Extracts Increased Collagen 
Synthesis, ALP Activity and Ca/P Deposition in 
Osteoblastic MC3T3-E1 Cells

Suji Kim*, Mee-Young Shin, Gun-Ho Son, Jae-Hwan 
Lim1, In-Sook Kwun
Department of Food Science and Nutrition, Andong National 
University, Korea, 1Department of Biological Sciences, Andong 
National University, Korea

The purpose of this study was to examine the yam root (H2O 
and MeOH) and yam bark extracts (H2O and n-Hex) increased 
osteoblast function for bone formation. MC3T3-E1 cells were 
cultured with yam root (H2O and MeOH) and yam bark 
extracts (H2O and n-Hex) with 0-10 mg/L up to 21 days. Yam 
root (H2O and MeOH) and yam bark extracts (H2O and n-Hex) 
increased cell proliferation at 10 mg/L at day 5 and 10. 
Cellular collagen synthesis increased at 7 mg/L by yam root 
(H2O and MeOH) and yam bark extracts (H2O and n-Hex) at 
day 9 and 15. The cellular and medium ALP activity also 
increased at 10 mg/L at day 15. ALP activity staining didn’t
show any discrepancy by yam extract addition, but collagen 
synthesis measured by staining increased as yam extracts 
being added. Ca deposition in extracellular matrix increased 
by yam root (H2O and MeOH) and yam bark extracts (H2O 
and n-Hex) in concentration-dependent manner, so phosphate 
deposition does. These results indicated that yam root (H2O 
and MeOH) and yam bark extracts (H2O and n-Hex) may 
stimulate osteoblast action by increasing osteoblast cell 
proliferation, ALP activity and collagen synthesis which are 
the potentials for bone formation.

P11 -211

Dieckol Isolated from Brown Seaweed Ecklonia cava 
Attenuates Type ІІ Diabetes in db/db Mouse Model

Min-Cheol Kang*, WonWoo Lee, Nalae Kang, Eun-A 
Kim, You-Jin Jeon
Department of Marine Life Sciences, Jeju National University, 
Korea

In the present study, the attenuation of type ІІ diabetes by 
dieckol, a phlorotannin derivative isolated from brown seaweed, 
Ecklonia cava was investigated in C57BL/KsJ-db/db, a type ІІ
diabetes mouse model. Dieckol was administered intraperi-
toneal injection at doses of 10 and 20 mg/kg body weight 
diabetes micefor 14 days. The blood glucose level, serum 
insulin level and body weight were significantly reduced in 
the dieckol administered group, compared to that of the 
saline administered group. Furthermore, reduced thiobarbi-
turic acid reactive substraces (TBARS), as well as increased 
activities of antioxidant enzymes, including superoxide dis-
mutase (SOD), catalase (CAT) and glutathione peroxidase 
(GSH-px) in liver tissues were observed in the dieckol admi-
nistered group. In addition, increased levels of the phospho-
rylation of AMPK and Akt were observed in the muscle 
tissues of the dieckol administered group in a Western blotting 
analysis. According to the findings of this study, it could be 
suggested that, dieckol can be developed as a therapeutic 
agent for type ІІ diabetes.

P11 -210

Phlorotannins Isolated from Ecklonia cava Protective 
Effect against AAPH-induced Oxidative Stress In Vivo 
Zebrafish Model

Min-Cheol Kang*, Seung-Hong Lee1, WonWoo Lee, 
Eun-A Kim, Hyun Soo Kim, YoonTaek Kim, Hye-Won 
Yang, You-Jin Jeon
Department of Marine Life Sciences, Jeju National University, 
Korea, 1Division of Food Bioscience, Konkuk University, Korea

Freeradicals are similar to such peroxyl conditions that are 
physiologically active and might initiate a cascade of intra-
cellular toxic events leading to oxidation, lipid peroxidation 
and then subsequent cell death. Here, we have investigated 
the protective efficacy of phlorotannins isolated from a brown 
algal Ecklonia cava, against AAPH-induced oxidative stress 
toxicity in zebrafish embyro. Zebrafish embryo exposed to 
AAPH and compared with other groups that were co-exposed 
with phlorotannins until 2 day post fert ilization (dpf). All 
phlorotannins were found to scavenge intracellular reactive 
oxygen species (ROS) and prevented lipid peroxidation. As 
a result, all phlorotannins reduced AAPH-induced cell death 
in zebrafish embryos.These results clearly indicate that phlo-
rotannins isolated from E. cavapossesses prominent antioxi-
dant activity against AAPH-mediated toxicity and which 
might be a potential therapeutic agent for treating or preven-
ting several diseases implicated with oxidative stress. This 
study provides a new useful strategy for the protection of 
AAPH-induced oxidative stress in an alternative animal 
model which is zebrafish.

P11 -212

In Vitro and In Vivo Antioxidant Activities of Polysac-
charide Purified from Aloe vera (Aloe barbadensis) Gel

Min-Cheol Kang1,2*, Seo Young Kim1, Yoon Taek Kim1, 
Eun-A Kim1, You-Jin Jeon1

1Department of Marine Life Sciences, Jeju National University, 
Korea, 2Jeju Aloe Agriculture Association Cooperation, Korea

The In vitro and in vivoantioxidant potentials of a polysaccha-
ride isolated from aloe vera gel was investigated. Enzymatic 
extracts were prepared from aloe vera gel byusing ten diges-
tive enzymes including five carbohydrases and five proteases. 
Among them, the highest yield was obtained with the Visco-
zyme extract and the same extract showed the best radical 
scavenging activity. An active polysaccharide was purified 
fromthe Viscozyme extract using ethanol-added separation 
and anion exchange chromatography. Purified aloe vera poly-
saccharide (APS) strongly scavenged radicals including DPPH, 
hydroxyl and alkyl radicals. In addition, APS showed a 
protective effect against AAPH-induced oxidative stress and 
cell death in Vero cells as well as in the in vivo zebrafish 
model. In this study, it is proved that both the in vitro and 
in vivo antioxidant potentials of APS could be further utilized 
in relevant industrial applications.
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Protective Effect of Fucoxanthin Isolated from Ishige 
okamurae against High-glucose Induced Oxidative 
Stress in Human Umbilical Vein Endothelial Cells 
and Zebrafish Model

Min-Cheol Kang*, WonWoo Lee, Nalae Kang, Eun-A Kim, 
You-Jin Jeon
Department of Marine Life Sciences, Jeju National University, 
Korea

High glucose induced oxidative stress is implicated as intra-
cellular toxic in tissue and blood vessel, such as oxidative 
stress, lipid peroxidation, and cell death. In this study, we 
attempted of protective effects of fucoxanthin (FX) isolated 
from Ishige okamurae against high glucose induced human 
umbilical vein endothelial cells (HUVECs) and zebrafish 
model. The ROS generation, lipid peroxidation and cell death 
were significantly reduced in the FX treated HUVECs, com-
pared to that the high glucose treated HUVECs. Furthermore, 
reduced ROS generation, lipid peroxidation and cell death in 
zebrafish model were observed in the FX treated group, com-
pared to that the high glucose treated zebrafish group. In 
conclusion, this study indicated that FX could protect organ 
injury by oxidative stress induced by high glucose in vitro 
and zebrafish model. According to the findings of this study, 
it could be suggested that, FX can be developed as a thera-
peutic agent for oxidative damaged by high glucose.

P11 -215

Laxative Effect of the Ascidian (Halocynthia roretzi) 
Tunic Powder on Loperamide-induced Constipation 
in ICR Mice

Suk-Jae Bae*, Jungwan Hong, Taewan
Kim Department of Food Science and Biotechnology, Andong 
National University, Korea

Constipation is one of the most common gastrointestinal 
complaints and a risk factor of colorectal cancer in Korea. 
The Halocynthia roretzi is an edible sea ascidian consumed 
in Korea and Japan. The inedible tunic (HRT) also has been 
used as resources of bioactive compounds such as a dietary 
fiber. Many studies have shown that a high-fiber diet may 
help prevent and treat constipation. However, there are no 
experimental evidences on the laxative effect of the ascidian 
tunic. To investigate the laxative effect of HRT on constipa-
tion, the constipated mice were induced by loperamide (5 
mg/kg body weight, oral administration for 14 days) and 
divided into 6 groups; normal control (NC) group, consti-
pated control (CC) group, and diet group containing HRT (1% 
and 5% inclusion) and diet group containing Plantago spp 
powder (1% and 5% inclusion) as a positive control. Treat-
ment with HRT dose-dependently restored the fecal weight. 
Moreover, HRT markedly stimulated the gastrointestinal 
transit in loperamide-induced constipation mice. In conclusion, 
HRT has a laxative effect without side effect such as diarrhea. 
These results suggest that HRT may be useful in preventing 
and treating constipation.

P11 -214

Evaluation of the Antioxidant Activity and Anti-Inflam-
matory Effect of Mushroom (HE3570) Extracts 

Da Hye Kim*, Sa Ra Park, Jeong Eun Jo, Trishina Debnath, 
MD Abul Hasnat, Mehnaz Pervin, Beong Ou Lim
College of Biomedical & Health Science, Department of 
Applied Biochemistry, Konkuk University, Korea

This study was conducted to determine the antioxidative 
activity of HE3570 and we investigated that HE3570 extract 
contributes to cell proliferation and to anti-LPS-induced 
inflammation. HE3570 extract showed high ABTS radical 
scavenging activity and Catalase activity. However, the redu-
cing power activity and GPx activity slightly increased in 
compare with control. DPPH radical scavenging activity, 
Nitrite radical scavenging activity and SOD-like activity of 
HE3570 were elevated in dose-dependent. The level of total 
phenolic, flavonoid and Ascorbic acid showed 30.06 mg/100 
g, 33.86 mg/100 g, and 10.54 mg/100 g respectively. Linoleic 
acid oxidation inhibition had reached a maximum level on 
the fourth day and started to drop from the fifth day. HE3570 
extract contributes to cell proliferation on the RAW 264.7 
cell. Our finding demonstrated that water extracts of HE3570 
possess significant antioxidant activities and may be suggested 
a new potential source of anti-inflammatory medicines.

P11 -216

DNA Protection, Total Phenolics and Antioxidant 
Potential of the Food Crop (FC3570)

Jeong Eun Jo*, Sa Ra Park, Da Hye Kim, Trishina Debnath, 
MD Abul Hasnat, Mehnaz Pervin, Beong Ou Lim
College of Biomedical & Health Science, Department of 
Applied Biochemistry, Konkuk University, Korea

We have evaluated the antioxidant and radical scavenging 
activity of water extract of FC3570. We have determined total 
phenolic and flavonoid contents,1,1-diphenyl-2-picryl-hydrazyl 
(DPPH),2,2'-azino-bis(3-ehylbenzthiazoline-6-sulfonic acid) 
(ABTS), Nitrite scavenging activities, hydroxyl radical (OH•), 
superoxide radical-scavenging activities. For the total flavo-
noid and polyphenol compound contents, FC3570 was 1.32 
mg/g and 4.48 mg/g. FC3570 showed the highest 2,2-diphenyl 
1-1-picryl-hydrazyl (DPPH) free radical scavenging activity of 
61.58% at 2.0 mg/mL. The FC3570 showed the highest SOD- 
like activity of 102.94% at 2.0 mg/mL. ABTS radical scaven-
ging activity, Nitrite scavenging activity, hydroxyl radical and 
Superoxide dismutase-like activity (SOD) increased in a dose- 
dependent manner, and was about 104.08% at 4 mg/mL, 
143.98% at 4 mg/mL, 46.36% at 4 mg/mL and 202.36% at 4 
mg/mL, respectively. In conclusion, this study provides 
experimental evidence that mixture of FC3570 could be used 
as a source of antioxidant ingredients in the food industry.
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Protective Effect of Fucoidan against AAPH-induced 
Oxidative Stress in Zebrafish Model

Eun-A Kim1,2*, Min-Cheol Kang1, Won-Woo Lee1, 
Ju-Young Ko1, Ji-Hyeok Lee1, Nalae Kang1, Jae-Young 
Oh1, Seo-Young Kim1,2, Hye-Won Yang1, You-Jin Jeon1

1Department of Marine Life Science, Jeju National University, 
Korea, 2Tae-rim, Korea

Fucoidan, extracted from Ecklonia cava, has been extensively 
studied because of their various biological activities. There-
fore we evaluated in vitro and in vivo antioxidative activities 
of ECF in this study. ECF exhibited more prominent effects 
in peroxyl radical scavenging activity, compared to that of the 
other scavenging activities. Thus ECF was further evaluated 
for its protecting ability against 2,2’-Azobis dihydrochloride 
induced oxidative stress in vero cells and strongly reduced 
the AAPH-induced oxidative damage through scavenging in 
intracellular reactive oxygen species. Furthermore, we eva-
luated protective effect of ECF against AAPH-induced oxida-
tive stress in a zebrafish model. ECF significantly reduced 
ROS generation, lipid peroxidation and cell death in zebrafish 
in vivo model. These findings indicate that it was revealed 
to have antioxidant activities in vitro vero cells and in vivo
zebrafish model, even though ECF is not polyphenol or 
flavonoid compounds and does not contain benzene rings or 
conjugated structures.

P11 -219

Protective Effects of Oenanthe stolonifera DC (Water 
Dropwort) Extract on Acetaminophen-induced 
Hepatotoxicity in Rats

Min-jeong Kim*, Hyun-ju Seo, Taewan Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

Oenanthe javanica DC (water dropwort) is a perennial herb, 
which is widely distributed in Korea, Japan, and China. Since 
ancient times, water dropwort has been used for food and 
medicine. The hepatoprotective effects of aqueous extracts of 
Oenanthe javanica DC (OJE) was investigated on acetami-
nophen (APAP) induced liver damage in rats. Silymarin was 
the reference hepatoprotective agent. In two different groups 
of experiments, the O. javanica water extracts (75 mg/kg, 
body weight) and silymarin (3.75 mg/kg) were given orally for 
7 days and a single dose of APAP (1 g/kg, per oral) was given 
to rats. The level of serum aspartate transaminase (AST) and 
alanine transaminase (ALT) were monitored to assess hepato-
toxicity and hepatoprotection. APAP administration caused 
severe hepatic damage in rats as evident from significant rise 
in serum AST and ALT. The O. javanica water extract and 
silymarin prevented the toxic effects of APAP on the serum 
parameters above indicating the hepatoprotective action. 
These results suggest that the aqueous extract of O. javanica 
has significant hepatoprotective activity on APAP induced 
hepatotoxicity.

P11 -218

Hispidin Induced Anti-inflammatory in RAW 264.7 
Macrophages via NK-κB Inactivation and Apoptosis 
through DR3 Pathway in CMT-93 Mouse Colon 
Cancer Cells

Sa Ra Park*, Da Hye Kim, Jeong Eun Jo, Trishina Debnath, 
MD Abul Hasnat, Mehnaz Pervin, Beong Ou Lim
College of Biomedical & Health Science, Department of 
Applied Biochemistry, Konkuk University, Korea

Hispidin, a phenolic compound from Phellinus linteus (a 
medicinal mushroom) has been shown to possess antioxi-
dant, anticancer properties. We investigated the anti-inflam-
matory effects of hispidin in LPS induced RAW 264.7 and 
induced apoptosis through the DR3 pathway in CMT-93. 
Hispidin was found to inhibit the expressions of inducible 
iNOS, COX-2, TNF-α, and IL-1 β mRNA and NF-κB, pNF-κB 
protein in LPS-induced RAW 264.7. In addition, hispidin 
significantly inhibited cell growth and cell cycle in CMT-93 
in a concentration dependent manner by flow cytometry. 
CMT-93 treated with hispidin induced apoptosis in dose 
dependent manner as detected by Hoechest 33342 staining 
and Annexin V-FITC staining as well as increased the levels 
of intracellular free reactive oxygen species. Western blot 
results demonstrated that hispidin induced the decrease in 
Bcl-2 expression increase in Bax and p53 expression in CMT- 
93. Additionally, hispidin increased DR3 and caspase-8, 
caspase-1 cleaved caspase-3 expression. The results indicated 
possible use of compounds for the treatment of inflammatory 
and colorectal cancer. 

P11 -220

Pre-treatment of Chloroquine Potentiates the 
Apoptosis Induced by Quercetin in Human 
Glioblastoma U373MG

Hyeonji Kim1*, YeonWoo Song1, Thao Anh Tran1, Jeong 
Yong Moon2, Somi Kim Cho1,2

1Faculty of Biotechnology, College of Applied Life Sciences, 
Jeju National University, Korea, 2Subtropical Horticulture 
Research Institute, Jeju National University, Korea

Anticancer effect of quercetin has been evaluated against 
human glioblastoma cells U373 MG. Quercetin exhibited time- 
and concentration-dependent cytotoxicity against U373 MG 
cells. Induction of apoptotic cell death by quercetin was 
observed by fragmented nuclei, increased sub G-1 population 
and decreased mitochondrial membrane potential. Further, 
proteolytic activation of caspase-3, and 7 substantiated the 
occurrence of apoptotic cell death. Also, c-Jun NH2-terminal 
kinase (JNK) activation lead release of cytochrome C from 
mitochondria. Concomitantly, quercetin induced formation of 
acidic vesicular organelles, conversion of LC3II, elevation of 
DRAM which indicates that quercetin also inducedautophagy. 
Importantly, co-treatment with chloroquine, an autophagy 
inhibitor, enhanced quercetin-mediated apoptotic cell death 
indicating that quercetin caused protective autophagy in 
U373 MG. These results show that the ability of quercetin 
in association of autophagy inhibitor may improve the ultimate 
outcome of glioblastoma therapy.
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Anti-proliferative Effect of Pepper Fruits (Capsicum 
annuumL.) and Leaves on Prostate Cancer Cells 
through Apoptosis

Seul Lee*, Kyung-Mi Yoo1, In-Kyeong Hwang
Department of Food and Nutrition･Research institute of Human 
Ecology, Seoul National University, Korea, 1Department of 
Food and Nutrition, Soong-Eui Women's College, Korea

The purpose of this study was to evaluate the anti-prolifera-
tive effect of pepper fruits and pepper leaves on prostate 
cancer cells. Cell proliferation was evaluated inPC-3 and 
DU-145 cells treated with acetone extract of green pepper, red 
pepper and pepper leaves (GPE, RPE and PLE). GPE, RPE and 
PLE hadpotent anti-proliferative effect in PC-3 cells, follow-
ing DU-145, LNCaP cells at concentrations of 12.5-400 μg/mL. 
PC-3 and DU-145 cells were used to study whether the 
inhibition of cell proliferation is related to cell apoptosis. 
Induction of apoptosis by GPE, RPE and PLE (12.5-50 μg/mL) 
was observed as morphological changes, caspase-3 activation, 
apoptotic cells and DNA fragmentation in PC-3 and DU-145 
cells. RPE significantly increased the protein expression of 
Bax, p53 and par-4 compared with the control through the 
decreasing of PI3K and pAkt expression in PC-3 cells. These 
indicated that GPE, RPE and PLE had anti-proliferative effect 
through apoptosis in hormone-independent prostate cancer 
cells, and RPE induced apoptosis by activation of p53, par-4, 
Bax and caspase-3 through PI3K/Akt pathway in PC-3 cells.

P11 -223

Antioxidant Capacity and Protective Effect of Indian 
Gooseberry (Phyllanthus emblica Linn.) Fractions on 
Neuronal PC-12 Cells 

Phisamai Srichayet*, Sasitorn Tongchitpakdee, Dae-Ok Kim1

Department of Food Science and Technology, Faculty of Agro- 
Industry, Kasetsart University, Thailand, 1Department of Food 
Science and Biotechnology, Kyung Hee University, Korea

The objectives of this study were to evaluate antioxidant 
capacity and protective effect of Indian gooseberry (Phyllenthus 
emblica L.) fraction on the rat pheochromocytoma cell (PC-12). 
Indian gooseberry extract was fractionated using hexane, 
chloroform, ethyl acetate, butanol and water, in that order. 
Every fraction was investigated total phenolic, total flavonoids 
and antioxidant capacity. The results showed that ethyl 
acetate fraction had the highest total phenolic, total flavonoids 
and antioxidant capacity, following by butanol and water 
fraction. Those three fractions and whole extract were investi-
gated cytotoxicity and protective effect against H2O2 induced 
oxidative stress on PC-12 cells by MTT assay. Intracellular 
antioxidant capacity was also determined by using 2′,7′-dichlo-
rofluorescin diacetate (DCFH-DA). It was found that at the 
concentration of each fraction 200 μg/mL showed no cyto-
toxic effect for all samples, whereas the concentration at 200 
μg/mL showed the highest cell viability from oxidative stress. 
Furthermore, ethyl acetate fraction concentration at 200 μg/mL 
had high potential in decreasing oxidative stress on intra-
cellular antioxidant capacity.

P11 -222

Effects of Sulgidduk Containing Pine Needle Juice on 
Lipid and Antioxidant Metabolism in Diet Induced 
Hyperlipidemic Rats

So-Yun Kim*, Hyun-Jung Lee, Jae-Hee Park, Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea

The aim of our study was to examine the effects of sulgidduk, 
a Korean traditional rice cake, added with pine needle juice 
on lipid and antioxidant metabolism in rat fed high fat-chole-
sterol diet (HFD). Twelve-week-old Sparague-Dawley male 
rats were separately fed a normal diet (ND) or HFD (4.75% 
lard, 0.5% cholesterol, 0.2% sodium cholate) for 4 weeks; 
then HFD group was treated with sulgidduk based diet (SD, 
rice flour 55.3%, sugar 8.7%, salt 0.6%) or sulgidduk added 
with pine needle juice diet (PSD, rice flour 54.1%, sugar 
8.5%, salt 0.6%, PNJ 3.1%) for another 6 weeks. Pine needle 
addition to sulgidduk significantly reduced hepatic triglyceride, 
total cholesterol and total lipid contents compared to sulgid-
duk diet, while the differences in the plasma or fecal lipid 
profiles between the groups were not significant. The activi-
ties of hepatic catalase and Mn-SOD were significantly higher 
in the PSD group than those in SD group. These results 
suggest that sulgidduk added pine needle juice exerts signifi-
cant health benefits through the modulation of hepatic lipid 
profiles and antioxidant enzyme activities in hypercholeste-
rolemia.

P11 -224

Purification of Antioxidant Peptide from Peptic Hydrolysates 
of Styela clava Flesh Tissue and Its Anti-hypertensive Effect 
on ACE (Angiotensin I Converting Enzyme) Inhibitory Activity

Nalae Kang*, Won-Woo Lee, Ju-Young Ko, Hyun-Soo 
Kim, Min-Sung Lee, Yong-Seok Ahn1, You-Jin Jeon
Department of Marine Life Sciences, Jeju National University, 
Korea, 1Research Institute of Processing from Jeju Fisher Food, 
Choung Ryong Fisheries Co., Ltd., Korea

In this study, a novel peptide purified from peptic hydroly-
sates of Styela clava flesh tissue exhibited both antioxidive 
and anti-hypertensive effect. First of all, to prepare antioxi-
dant peptide from Styela clava flesh tissue, we fulfilled 
hydrolysis of Styela clava flesh tissue using three digestive 
enzymes and five commercial enzymes. Antioxidant activity 
of the hydrolysates was investigated using electron spin 
resonance (ESR) spectrometer. Among the hydrolysates, peptic 
hydrolysate exhibited the highest antioxidant activity than 
those of other enzymatic hydrolysates. In order to purify 
peptide with potent antioxidant properties, peptic hydroly-
sate was separated using consecutive chromatographic methods, 
and antioxidant peptide was identified to be Leu-Trp-His-Thr- 
His (692.2 Da) by Q-TOF ESI mass spectroscopy. It scavenged 
alkyl radicals at the IC50values of 27.3 μM. Moreover, anti-
oxidant peptide isolated from Styela clava flesh tissue possessed 
anti-hypertensive effect at the IC50 values of 22.35 μM on 
ACE (Angiotensin ⅠConverting Enzyme) inhibitory activity. 
As a result, peptic hydrolysate of S. clava flash tissue is 
possible to use multiful functional material.
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Effect of Jujube Seed Powder and Extract on the Blood 
Glucose Level and Lipid Metabolism in Diabetes 
Induced C57BL/6J Mice Model

You-jeong Kim*, Dae-il Hwang, Taewan Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

The present study was designed to investigate the anti-dia-
betic effect of jujube seed in C57BL/6J mice. The mice were 
divided into eight groups: normal control group (N), high fat 
diet induced diabetic group (HFD), positive control with 0.1% 
metformin (PC), 2 and 5% jujube seed powder group (JSP), 
and 0.5, 1, and 2% jujube seed extract group (JSE). After the 
experimental period, the concentrations of glucose, insulin, 
adiponectin and leptin in blood and the levels of total gly-
ceride, total cholesterol and HDL-cholesterol in blood and 
liver were determined. Blood glucose levels of JSP group 
were significantly lower than those of HFD group. Insulin 
and leptin were also significantly lower in both JSP and JSE 
groups compared to the HFD group. There was no significant 
difference in adiponectin level. TG and TC levels in serum 
and liver of JSP-supplemented group were significantly lower 
than HFD group. In conclusion, the results showed that the 
jujube seed powder and extract possesses significant anti- 
diabetic and glycemic control effects in high fat diet induced 
diabetic mouse model.

P11 -227

The Comparative Study of Anti-adipogenic Effect of 
Most Popular Fermented Vegetable Foods in 3T3-L1 
Pre-adipocytes

Ja Young Jang*, Hwa-Young Kim, Jong Hee Lee, 
Hak-Jong Choi, Miran Kang, Tae-Woon Kim, HaeWoong 
Park, Sung-Hee Park, Hyun Ju Kim
World Institute of Kimchi an Annex of Korea Food Research 
Institute, Korea

In the present study, the effects of fermented vegetable foods-
from diverse origin (FD) on adipocyte differentiation in 3T3-L1 
preadipocytes were investigated. The anti-obesity effect of 
ethanol extract from FD (FDE) on the differentiation of 3T3-L1 
pre-adipocytes to adipocytes was investigated by suppressing 
adipocyte differentiation and lipid accumulation with Oil red 
O assay and western blot analysis. Ethanol extract of FD 
significantly inhibited adipocyte differentiation when treated 
during the adipocyte differentiation process, as assessed by 
measuring fat accumulation using Oil red O staining. Lipid 
accumulation decreased 43.99%, 84.3%, 53.89%, 56.95%, and 
73.7% in kimchi, Zhacai, Tsukemono, sauerkraut and pickle, 
respectively. Ethanol extracts from sauerkraut and kimchi 
showed inhibition of triglyceride accumulation in a dose- 
dependent manner. The ethanol extract of kimchi, Zhacai, 
Tsukemono, sauerkraut and pickleshowed powerful anti- 
adipogenic effectthrough the modulation of C/EBPα, PPAR-γ
protein expression. These results indicate that fermented 
vegetable foods can inhibit adipogenesis or via modulation of 
adipogenic transcription factor.

P11 -226

Inhibitory Effects of Baechu Kimchi Extract on 
Intracellular Lipid Accumulation in Differentiation of 
3T3-L1 Pre-adipocytes

Hwa-Young Kim*, Ja Young Jang, JongHee Lee, 
Hak-Jong Choi, Miran Kang, Tae-Woon Kim, HaeWoong 
Park, Sung-Hee Park, Hyun Ju Kim
World Institute of Kimchi an Annex of Korea Food Research 
Institute, Korea

Inhibitory effect of lipid accumulation of baechu kimchi 
water and ethanol extract was investigated using Oil red O 
assayon the differentiation of 3T3-L1 pre-adipocytes to adi-
pocytes. Water and ethanol extract of kimchi significantly 
inhibited adipocyte differentiation by suppressing lipid accu-
mulation in 3T3-L1 preadipocyteswhen treated during the 
adipocyte differentiation process. Lipid accumulation decre-
ased 73.91% and 43.99% in water and ethanol extract, res-
pectively. The result showed that ethanol extract is stronger 
for inhibiting lipid accumulation. In inducing differentiation 
of 3T3-L1 preadipocytes in the presence of an adipogenic 
cocktail, isobutylmethylxanthine (IBMX), dexamethasone- 
and insulin-along with ethanol extract residue processing 
treatment significantly decreased protein expression of obe-
sity-related proteins, such as PPAR-γ and C/EBPα. These 
results indicate that ethanol extract of kimchi is effective 
candidate for preventing obesity. However further studies 
will be needed to identify the active compounds that confer 
the anti-obesity activity of ethanol extract from kimchi.

P11 -228

Immune Enhancing Activity of Maillard Reaction 
Products of Whey Protein Concentrate and Its 
Fermented Product

Hye-Min Seol*, Su-Hyun Chun, Sung-Yong Yang, 
Hye-Rim Jung, Ji-Yeon Kim, Kwang-Won Lee
Division of Biotechnology, Graduate school, Korea University, 
Korea

Maillard reaction is a form of nonenzymatic browning that 
results from a chemical reaction between amino acids and re-
ducing sugars. Whey protein concentrate (WPC) consists of 
73.62±0.16% protein, 7.66±0.14% lactose and 3.41±0.25%
fat. Conjugated WPC through Maillard reaction (C-WPC) for 
a day at 55°C and fermentation product (FC-WPC) of C-WPC 
using Lactobacillus fermentum LC01 were prepared, respec-
tively. As immune enhancing activity was determined by 
production of nitric oxide (NO) and cytokines (IL-1β, IL-6, 
TNF-α) in RAW264.7 macrophage, NO and cytokines were 
increased in order of WPC, C-WPC and FC-WPC. To measure 
proliferation of T and B cells, we treated T and B cells with 
WPC, C-WPC and FC-WPC and counted the number of two 
cells every 6 days. Proliferations of two cells were not signifi-
cantly different among WPC, C-WPC and On the other hand, 
we observed that NK cell contents were increased with the 
addition of B cell supernatant containing WPC, C-WPC and 
FC-WPC after 6 days and NK cell proliferation in the presence 
of FC-WPC was significantly increased compared to others. 
In conclusion, FC-WPC was showed higher immune enhan-
cing effects.
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Vasoactive Effects of Mulberry (Morus alba) Leaves on 
Brain Arteries

Pitchaya Pothinuch*, Sasitorn Tongchitpakdee, Atsushi 
Miyamoto1

Department of Food Science and Technology, Faculty of Agro- 
Industry, Kasetsart University, Thailand, 1Department of 
Veterinary Pharmacology, Joint Faculty of Veterinary Medicine, 
Kagoshima University, Japan

Mulberry (Morus alba) leaf extract (MLE) from cv. Kaempaengsaen
MB 42-1(KPS MB 42-1), Buriram 60 (BR 60), Sakonnakhon 
(SK) and Khunphai (KH) were used to investigate their 
vasoactive effects and underlying mechanisms on isolated 
porcine basilar arteries by measurement of in vitro contrac-
tion or relaxation. The results showed that MLE had both 
relaxation and contraction effects depending on cultivar. The 
MLE from cv. KPS MB 42-1 induced relaxation, while the 
MLE from cv. BR 60, SK and KH induced contraction. Leaf 
ages also affected the intensity of responses. Furthermore, the 
results revealed that the MLE from cv. KPS MB 42-1 induce 
relaxation by inhibition of Ca2+ channel blocking, similar to 
verapamil (a Ca2+ channel blocker). However, the relaxation 
did not affected by endothelium denudation and stimulation 
of 1 and H2 receptors on smooth muscle cells. Treatment with 
methiothepin (a 5-HT1 and 5-HT2receptors antagonist) con-
firmed that the MLE cv. BR 60, SK and KH induce contraction 
by stimulation via 5-HT receptors.

P11 -231

The Characteristics of Rice Bran Oil Structured by 
Enzymatic Esterification

Tae-Uk Kim*, Eun-Jin Cheon, Jin-Yeop Kim1, Mi-Ryung Kim
Silla University, Korea, 1Ecomine, Co., Ltd., Korea

In this study, we tested the characteristics of rice bran oil 
structured by enzymatic esterification for enhancing the 
function of rice bran oil. Esterification reactions using rice 
oil and ethanol were carried out at 50°C and 200 bar with 
3% immobilized lipases (Lipozyme TL-IM and Lipozyme 
RM-IM) for 3 h in supercritical carbon dioxide. The mole ratio 
of ethanol to rice bran was 3, 6, 9, and 12. To confirm the 
changes of major components and biological properties of 
rice bran oil structured by enzymatic esterification, the 
contents of fatty acids, γ-oryzanol, and and tocols were 
analysed and the anti-oxidative and anti-inflamatatory activity 
were tested. Total lipid contents were reduced, but the 
composition of linoleic acid were increased at rice bran oil 
structured by TL-IM at 3 mole of ethanol to rice bran. In 
addition, the radical scavenge activity of rice bran oil struc-
tured by enzymatic esterification by TL-IM at 3 mole of 
ethanol to rice bran was 0.02 μg/μL which was 63 fold higher 
than that of α-tocopherol (IC50=1.25 μg/μL).

P11 -230

Anti-inflammatory Effect of Methanol Extract of 
Allium Hookeri Root in LPS-induced Macrophages

Bo Ram You*, Ja Young Jang, Hyun Ju Kim
World Institute of Kimchi, Korea

This study was performed to evaluate the anti-inflammatory 
effects of methanol extracts of AH root in mouse macrophage 
RAW264.7 cells. We examined the productions of NO cyto-
kines, ROS, and mRNA and protein expression involved in 
inflammation pathways. The study was performed on macro-
phage cells that were pretreated with 0, 100, 200, and 300 
μg/mL methanol extracts of AH root, and then stimulated 
with lipopolysaccharide (LPS) for 24 h. The methanol extract 
of AH root significantly inhibited LPS-induced cytokine, NO, 
ROS production in dose-dependent manner, whereas total 
GSH level was increased by treatment of methanol extracts 
of AH root. Nuclear p65 protein was decreased in the 
methanol extract of AH root which was accompanied by 
decreased the expression of iNOS and COX-2 protein in 
LPS-induced macrophages. These results indicate that 
methanol extracts of AH root have an anti inflammatory 
effect through suppression of iNOS and COX-2 expression via 
NF-κB down-regulation.

P11 -232

Inhibitory Effects of Esculetin from Aruncus dioicus 
Extract on Preadipocyte Differentiation in 3T3-L1 Cells

Yongxiang Wu1,2*, Seung-Yong Shin2, Taewan Kim1

1Department of Food Science and Biotechnology, Andong 
National University, Korea, 2Me and You Co., Ltd., Korea

In this study, we investigated the adipogenesis inhibitory 
effect of Aruncus dioicus ethanolic extract (ADE) and its 
active constituent esculetin on lipid accumulation in 3T3-L1 
cells. ADE showed significant (p<0.05) inhibitory effect on 
adipocyte differentiation. Active compound esculetin indicated 
the potent inhibitory activity on cellular lipid accumulation 
at 20 μg/mL (p<0.01). Treatment of esculetin markedly 
(p<0.05) suppressed 3T3-L1 adipocyte differentiation through 
blocking of PPARγ, C/EBPα, and SREBP-1c as well as FAS and 
ACC protein expression, transcription factors in adipogenesis 
and lipogenesis. Moreover, RT-PCR analysis indicated that the 
anti-adipogenesis effect of esculetin might be due to inhibi-
tion of transcription factors (PPARγ, C/EBPα, and SREBP-1c) 
genes expression (p<0.05). It also effectively decreased in the 
FAS and ACC lipogenesis gene transcription (p<0.05). These 
results suggest that the esculetin from ADE contribute to the 
inhibitory activity of A. dioicus on adipogenic differentiation 
in 3T3-L1 cells. Our findings suggest that dietary A. dioicus
may have a potential benefit in preventing obesity.
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DNA Protection, Antioxidant and Anti-inflammatory 
Activities of Water Extract and Fermented Hydro-
lysate of Abalone (Haliotis discus hannai Ino)

Hasnat Md. Abul*, Pervin Mehnaz, Sa Ra Park, Da Hye 
Kim, Jeong Eun Jo, Jeong Jun Lee1, Han Jong Pyo1, 
Young Gi Kang2, Byeong Kuk Yu2, Beong Ou Lim
Department of Applied Biochemistry, College of Biomedical & 
Health Science, Konkuk University, Korea, 1R&D Center, Natu-
retech Inc., Korea, 2Efficacy Research Laboratory, R&D Center, 
Euro-Costech Co., Ltd., Korea

Antioxidant and anti-inflammatory activities of water extract 
and fermented hydrolysate from abalone (Haliotis discus hannai 
Ino) were examined in this study. Various experimental models 
including DPPH, ABTS, inhibition of linoleic acid oxidation, 
metal chelating activity, reducing power and DNA protection 
were used to characterize the antioxidant activity of the extracts. 
Those various antioxidant activities were compared to standard 
antioxidants BHT, ascorbic acid and EDTA. Furthermore, the 
antioxidant activity of each extract was examined at the 
cellular level. The abalone extracts were evaluated for their 
anti-inflammatory activity in LPS (lipopolysaccharides)-stimu-
lated murine RAW 264.7 macrophages. The production of pro- 
inflammatory mediators, nitric oxide (NO) and prostaglandin 
(PGE2) was significantly inhibited by treatment of abalone. The 
IC50 values for DPPH and ABTS radical scavenging activities 
were 24.15% and 91.86%, respectively for water extract and 
20.71% and 11.01%, respectively for fermented hydrolysate. 
Abalone (Haliotis discus hannai Ino) can therefore be consi-
dered to be a potential source of natural antioxidants and 
dietary supplement.

P11 -235

Total Phenolics, Total Carotenoids, Antioxidant Capacity
and Polyphenol Oxidase Activity of Seven Cultivars 
of Thai Apple Banana (Musa sapientum Linn)

Randall How*, Supreeya Chuntarat1, Pitchaya Pothinuch1, 
Sasitorn Tongchitpakdee1

Nanyan Polytechnic School of Chemical and Life Sciences, 
Singapore, 1Department of Food Science and Technology, 
Faculty of Agro-Industry, Kasetsart University, Thailand

The objectives of this study were to investigate total phenolics, 
total carotenoids, antioxidant capacity and polyphenol oxidase 
(PPO) activity of seven cultivars of Thai apple banana (Musa 
sapientumLinn) (cv. Pak Chong 50, Ngeun, Dam, Khom, Tanaosri, 
Thong-Ma-Eng and Nam Wo). The results showed that apple 
banana cv. Tanaosri had the highest total phenolic content 
(51.5 mg gallic acid equivalents (GAE)/g fresh weight), total 
carotenoid contents (82.0 μg/100 g fresh weight) and highest 
antioxidant capacity (lowest IC50 of 81.8 mg/mL). Among 
seven cultivars of apple banana, total phenolic contents 
ranged from 9.3 to 51.5 mg GAE/100 g fresh weight, while 
total carotenoid contents ranged from 16 to 82.0 μg/100 g 
fresh weight. IC50 of seven apple banana cultivars were in a 
range of 81.8 to 143.1 mg/mL. Apple banana cv. Khom had 
the highest PPO activity (154.2 OD/min/g fresh weight), while 
cv. Nam Wo had the lowest (76.4 OD/min/g fresh weight). 

P11 -234

Scutellaria baicalensis Extract and Its Constituents 
Promote Procollagen Production and Inhibits Matrix 
Metalloproteinase-1 in Human Skin Fibroblasts

Yongxiang Wu1,2*, Seung-Yong Shin2, Taewan Kim1

1Department of Food Science and Biotechnology, Andong 
National University, Korea, 2Me and You Co., Ltd., Korea

In this study, we investigated the effect of Scutellaria baica-
lensis ethanol extract (SBE) and its active components (chrysin, 
wogonin, wogonoside) on human skin fibroblasts, especially 
for production of type 1 procollagen (PIP) and matrix metal-
loproteinases-1 (MMP-1), in vitro. The results showed that 
SBE exhibited a highly significant photo-protective effect 
against UV-induced cytotoxicity. SBE also enhanced PIP via 
inhibition of UV-induced MMP-1 in the human foreskin 
fibroblast cell. In addition, the three active constituent chrysin, 
wogonin and wogonoside dose- dependently increased PIP 
protein expression. Crypsin significantly decreased UV-trig-
gered MMP-1 and increased UV-induced reduction of PIP in 
mRNA expression levels. Wogonin did not promote the mRNA 
level of PIP, but it markedly decreased the mRNA levels of 
MMP-1. Wogonoside had no influence on MMP-1 and PIP 
mRNA expression. From these results, it appears that SBE 
could be a promising agent for the prevention of cutaneous 
photodamage.

P11 -236

Antioxidants Activity and Anti-hyperglycemic Effects 
of 6 Selected Medicinal Plants Extracts in Traditional 
Digestive Medicine

Jung-Yun Lee*, Se-Won Lee, Hwang-Yong Choi, 
Cha-Young Cho, Hae-Dong Jang, Young-In Kwon
Department of Food and Nutrition, Hannam University, Korea

Inhibition of α-amylase and α-glucosidase involved in the 
digestion and absorption of carbohydrates can significantly 
decrease the postprandial increase of blood glucose level after 
a mixed carbohydrate diet. In the course of screening useful 
these enzyme inhibitors, we selected 6 kinds of medicinal 
plants using in vitro enzyme inhibition assay. Furthermore,
Total phenolic, Total flavonoids, and oxygen radical absor-
bance capacity (ORAC) of 6 selected extracts were evaluated. 
Most extracts in digestive medicine had a high α-glucosidase 
inhibitory activity and a low α-amylase inhibitory activity. 
Among tested plants Myristica fragrans Houtt (70.1%), had 
the highest α-glucosidase inhibitory activity, followed by 
Syzygium aromaticum (L.) Merr (56.8%), and Corydalis turt-
schaniovii Besser var. These results indicate that ethanol 
extracts of medicinal plant which has antioxidant and anti- 
hyperglycemic activities has the potential to contribute as a 
useful dietary strategy for controlling postprandial hypergly-
cemia.
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In Vitro and In Vivo Anti-hyperglycemia Effect of 
Novel Amadori Reaction Compound, Arginyl-fructosyl- 
galactose (AFL)

Hwang-Yong Choi*, Kyoung-Soo Ha, Sung-Hoon Jo, 
Se-Woon Lee, Yu-Ri Kang, Young-In Kwon
Department of Food and Nutrition, Hannam University, Korea

Amino acid derivatives such as arginyl-fructosyl-galactose 
(AFL) are formed through Amadori rearrangement, the early 
step of Maillard reaction from arginine and lactose. The 
inhibitory activities against -glucosidase and porcine pancre-
atic -amylase were investigated in vitro and in vivo animal 
model. In in vitro study, AFL had a significant inhibition 
against rat intestinal alpha-glucosidase but showed mild 
inhibitory activity on porcine pancreatic alpha-amylase. In 
rat fed on starch or sucrose meals, AFL significantly reduced 
the postprandial blood glucose increment after starch or 
sucrose loading in a dose dependent manner. These results 
indicate that AFL have an anti-diabetic effect by suppressing 
carbohydrate absorption from intestine, and thereby reducing 
the postprandial increase of blood glucose.

P11 -239

Hepatoprotective Effects of Dieckol-rich Phlorotannins 
from Ecklonia cava, a Brown Seaweed, against Ethanol 
Induced Liver Damage in BALB/c Mice

Seo-Young Kim1,2*, Min-Cheol Kang1, Ji-Hyeok Lee1, 
Ju-Young Ko1, Eun-A Kim1,2, Nalae Kang1, Hye-Won 
Yang1, You-Jin Jeon1

1Department of Marine Life Sciences, Jeju National University, 
Korea, 2Taerim, Korea

Alcoholic liver disease, which is one of the most serious liver 
disorders, has been known to cause by ethanol intake. In the 
present study, in vivo hepatoprotective effects of dieckol-rich 
phlorotannins (DRP) from Ecklonia cava on ethanol induced 
hepatic damage in BALB/cmice liver were investigated. After 
administration of 5 and 25 mg/kg mouse of DRP and 4 g/kg 
mice ethanol, the body weights and survival rates were 
increased as compared to the control, which is ethanol-treated 
group without DRP. Level of GOT and GPT in the serum were 
lower than those of the control. DRP exhibited a reduction 
of the total cholesterol. The lower levels of SOD enzyme and 
a reduction of the formation of malondialdehyde were occurred 
in mice fed with 5 and 25 mg/kg mouse of DRP. Finally the 
effect on improvement of fatty liver induced by ethanol was 
observed by taking out the liver immediately after dissecting 
the mouse. In conclusion, this study indicated that DRP could 
protect liver injury induced by ethanol in vivo. It suggested 
that DRP possesses the beneficial effect to human against 
ethanol-induced liver injury.

P11 -238

Comparisons of Anti-hyperglycemia Potential and 
Antioxidants Activity of 4 Selected Medicinal Herbs

Se-Woon Lee*, Jung-Yun Lee, Cha-Young Cho, Hwang-Yong 
Choi, Sung-Hoon Jo, Hae-Dong Jang, Young-In Kwon
Department of Food and Nutrition, Hannam University, Korea

We selected 4 kinds of Medicinal Herbs such as Cinnamo-
mum loureirii Nees, Atractylodes chinensis Koidzumi, Magnolia 
officinale Rehder et Wills, Fraxinus rhynchophylla Hance using 
in vitro digestive enzyme inhibition assay. Antihyperglycemia 
activity assay is rat intestinal α-glucosidase (sucrae, maltase, 
glucoamylase) and porcine pancreatic α-amylase. We also 
evaluated total phenolics, total flavonoid and oxygen radical 
absorbance capacity (ORAC) of different 4 selected medicinal 
herbs. In the course of Medicinal Herbs Fraxinus rhyncho-
phylla Hance (61.8%) had the highest α-glucosidase regula-
tive activity, followed by Atractylodes chinensis Koidzumi 
(35.8%), Cinnamomum loureirii Nees. (30.9%) and Magnolia 
officinale Rehder et Wills (25.1%). Magnolia officinale Rehder 
et Wills (54.8%) was the highest in α-amylase regulative 
activity. These results that Medicinal Herbs could potentially 
reduce hyperglycemia with less.

P11 -240

Antioxidant Capacity and Anthocyanin Profiles of 
Pilangkasa Fruits (Ardisia elliptica Thunb)

Kankanit Jongratanavit*, Sasitorn Tongchitpakdee
Department of Food Science and Technology, Faculty of 
Agro-Industry, Kasetsart University, Thailand

Pilangkasa fruits (Ardisia elliptica Thunb) have been used as 
traditional medicine in Thailand for decades. The objectives 
of study were to determine antioxidant capacity and total 
anthocyanin contents of Pilangkasa fruits harvested at three 
different maturity stages (light pink, red purple and dark 
bluish purple). Anthocyanin profiles of Pilangkasa fruits were 
also identified using HPLC-DAD/ESI-MS. The results showed 
that antioxidant capacity and total anthocyanin content of 
Pilangkasa fruits increased as maturity increased. Dark bluish 
purple fruit had the highest total anthocyanin content (16.72 
mg cyanidin-3-glucoside/g DW), DPPH and ABTS scavenging 
capacities (645.21 and 1,123.44 μmol TE/g DW). The dark 
bluish purple fruit also had the highest ORAC value (826.81 
μmol TE/g DW). Malvidin-3-O-galactoside was detected as a 
major anthocyanin in Pilangkasa fruits. Other minor antho-
cyanins detected in the fruits were delphinidin-3-O-hexoside 
and petunidin-3-O-hexoside. Therefore, Pilangkasa fruits, espe-
cially those in dark bluish purple stage, could be potential 
sources of antioxidants and anthocyanins.
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In Vitro and In Vivo Anti-diabetic Effects and Action 
Mechanisms of Chitoligosaccharide

Cha-Young Cho*, Sung-Hoon Jo, Kyoung-Soo Ha, Chen-Gum 
Oh1, Jong-Gwan Kim1, Hae-Dong Jang, Young-In Kwon
Department of Food and Nutrition, Hannam University, 
Korea, 1Kunpoong Bio Co., Ltd., Korea

Non-insulin dependent diabetes mellitus (NIDDM) is a meta-
bolic disorder of glucose and fat metabolism that affects 150 
million people worldwide, generating immense health care 
costs. NIDDM is strongly linked to a cluster of abnormalities 
such as obesity, dyslipidemia, and cardiovascular disease. 
Recent research suggests that dietary factors that effectively 
improve abnormalities of NIDDM could represent a novel 
approach to intervene the development of metabolic disorders. 
Several studies have previously shown that chitosan and 
chitosanoligosaccharide (COS) have cholesterol-lowering, 
hypoglycemic, and anti-cancer effects. However, different 
results have been reported due to the difference mainly in 
molecular weight (MW), which was relatively large (>20,000 
Da) in addition to viscosity and solubility of chitosan used. 
This discrepancy also seems to be the difference in the 
degree of deacetylation or the methods used. Thus, the objec-
tive of this study was to investigate the anti-diabetic effects 
of water soluble and fully deacetylated low MW COS (Glu- 
COS®, <1,500 Da) using db/db mice.

P11 -243

Effects of Cordyceps militaris Extract on Serum Lipid 
Content of Ovariectomized Rats

Boseom Kang*, Seo-Yeon Kim, Myeongjeong Jeon, 
Ji Hyeon Cheon, Mihyang Kim
Department of Food and Nutrition, Silla University, Korea

Cordyceps militaris is endoparasitoids, mainly on insects and 
other arthropods a few are parasitic on other fungi. It’s a 
traditional medicine, has been widely used in Asia for treat-
ment. This study was performed to investigate the effects of 
Cordycpes militaris extract on ovariectomized rats, a model 
for postmenopausal osteoporosis. Serum total cholesterol and 
triglyceride contents increased in OVX-control group, ovariec-
tomy rats. However, the concentration of total cholesterol and 
triglyceride on serum were reduced at the group which intake 
Cordycpes militaris extracts. The level of HDL-cholesterol 
significantly increased compared to the OVX-CON group by 
the administration of Cordycpes militaris extract. The platelet 
aggregation ability of the group treated with Cordycpes mili-
taris extract was less than that of the OVX-control group. 
Moreover, the activity of GOT and GPT on serum also dec-
reased compared with OVX-control group. So, we expect that 
Cordycpes militaris extracts may be used to improve on the 
lipid metabolic syndrome of menopausal women.

P11 -242

Maillard Reaction Mechanism of Amadori Rearrange-
ment Compound, Arginyl-fructosyl-galactose (AFL)

Hwang-Yong Choi*, Kyoung-Soo Ha, Sung-Hoon Jo, 
Cha-Young Cho, Jung-Yun Lee, Young-In Kwon
Department of Food and Nutrition, Hannam University, Korea

Arginine and lactose-containing food ingredients, a new 
amadori reaction compound arginyl-fructosyl-galactose (AFL) 
was synthesizd and purified. Amino acid derivatives such as 
arginyl-fructosyl-galactose (AFL) are formed through Amadori 
rearrangement, the early step of Maillard reaction from argi-
nine and lactose. Millard reaction products were prepared by 
heating of Arginine and lactose at 121°C for 15 min. After 
cooling to a certain temperature and the reaction solution 
was heat treated for 10 min centrifuged (10,000×g), and 
concentrated using a vacuum rotary evaporator taking the 
supernatant. The sample was concentrated and purified by 
cation exchange resin to obtain a purified product of a pow-
dered purified and dried. To confirm the structure and purity 
of the sample, LC/MS/MS and HPLC, were subjected to NMR 
analysis. Purified compound powder type new amadori arginyl- 
fructosyl-galactose (AFL) with a molecular weight as mea-
sured by ESI-MS results were 498.21732. These results might 
be helpful to understand the production mechanism of 
arginyl-fructosyl-galactose (AFL).

P11 -244

Effect of Sarijang, a Bamboo Salt Soy Sauce, against 
Forced Swimming Induced Physical Fatigue in SD Rats

Mi-Joo Choi*, Bo-Young Seo, Jae-Hee Park, Eun-A Choi1, 
Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea, 1InSan BamBoo Salt Inc., Korea

Sarijang, a bamboo salt soy sauce, containing extracts of 
Rhynchosia nulubilis, sulfur-fed duck, dried bark of Ulmus 
davidiana and Allium sativum, which has been demonstrated 
to exert antiinflammatory and antitumor activity. Recently we 
developed a potential antifatigue drink using sarijang (0.84%) 
added with dry ginger (0.54%), and ginger (0.42%) (AFD) and 
the effect of the drink was examined in swimming induced 
physical fatigue in SD rats. The experimental group consisted 
of one untrained control group (UTC) and four trained groups 
(40 min/day for 4 weeks): trained control (TC), low dose of 
AFD (5×dilution, LAFD), AFD, and commercial antifatigue 
drink, CAFD). The average consumption of the drinks was 
3.2±0.2 mL/100 g BW. The exhaustive swimming time was 
significantly increased in CAFD, while there was no signifi-
cant difference in LAFD or AFD group compared to TC. Plasma 
LDH and BUN in AFD and CAFD groups were significantly 
different from TC rats. LAFD showed a higher blood glucose 
concentration compared to TC. In conclusion, these results 
suggested that sarijang mixed with ginger might ameliorate 
the various impairments associated with swimming induced 
physical fatigue.
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Protective Effects of Functional Perilla frutescens 
against Liver Damage Induced by Carbon Tetrachloride

Jeong Han Kang*, Sung-Yong Yang, Hwa Lee, Se-Wook 
Kim, Kwang-Won Lee
Department of Biotechnology, Graduate School, Korea 
University, Korea

Previous studies, we confirm the antioxidant, anti-inflam-
matory activities of Perilla leaves against tert-butyl hydro-
peroxide-induced liver damage. The aim of this work was to 
evaluate the hepatoprotective ability of P. frutescens to prevent 
the liver injury induced by carbon tetrachloride (CCl4). The 
pretreatment with PLE (250, 500, and 1000 mg/kg b.w.) and 
caffeic acid (1.32 mg/kg b.w.), major compounds of P. frute-
scens for 6 days before intoxicated with CCl4 (2 mL/kg b.w.) 
significantly lowered the serum levels of aspartate amino-
transferase, alanine aminotransferase. We confirmed that the 
indicators of damage were remarkably reduced in the liver, 
such as the antioxidant enzyme activity, lipid peroxidation 
and reduced and oxidized glutathione. Pathological histology 
of the rat livers tissues showed that PLE and caffeic acid 
reduced the hepatocyte degeneration of liver induced by 
CCl4. Also, we founded that pro-inflammatory cytokines were 
decreased by functional P. frutescens. These results suggest 
that functional P. frutescens has the protective effect of liver 
against CCl4-induced damage in rats, and caffeic acid from 
perilla leaves plays a role in the protected hepatic damage.

P11 -247

Anti-inflammatory Activity of the Ethanolic Extract of 
Jujube Seed

You-jeong Kim*, Jin-Mi Yoon, Suk-Jae Bae, Yongxiang 
Wu, Myung-Chul Yun, Se-Hee Cho, Sha Li, Jin-Young 
Kim, Sung-il Cho, Hyung-chan Cho, Taewan Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

This study investigated the anti-inflammatory effects of jujube 
seed 70% ethanol extract on RAW264.7 macrophages. The 
cells were treated with various concentrations (0.1, 0.2, 0.4 
mg/mL) of 70% ethanol extract from jujube seed in RAW264.7 
cells. Jujube seed extract treatment suppressed NO production 
in a dose-dependent manner. Treatment of cells with 0.4 
mg/mL of jujube seed 70% ethanol extract reduced NO release 
to nearly basal levels. iNOS protein and mRNA expression 
were dose-dependently inhibited and TNF-α, IL-6 expression 
were also inhibited by jujube seed 70% ethanol extract. In 
the case of COX-2 protein expression increased gene expres-
sion. These results indicate that jujube seed 70% ethanol 
extract exhibits potent anti-inflammatory and can be developed 
as a potential anti-inflammatory agent.

P11 -246

Tyrosinase Inhibitory Activities and Cytotoxicity of 
the Phenolic Compounds from Sorghum bicolor L. 
Moench

Ji-Eun Ra*, Woo Duck Seo, Sang-Ik Han, Sung-Hwan 
Oh, Ji-Young Park, Kyung Hye Seo, Mi Jin Park, Chun 
Woo Lee, Min Hee Nam
Department of Functional Crops, National Institute of Crop 
Science (NICS), Rural Development Administration (RDA), 
Korea

Sorghum is an important food crops in the semiarid regions 
of Africa and Asia, and it is used as source of energy. We 
tested extracts of sorghum and phenolic compounds isolated 
from sorghum for potential utilization of whitening cosmetic 
agent. Whitening activities of sorghum were performed by 
measurement of inhibitory activities on tyrosinase, and cyto-
toxicity on B16F10 melanoma cell line. The 3 sorghum 
cultivars were tested, and Hwanggeumchalsusu extract and 
Milosusu exhibited good inhibitory activities on tyrosinase 
with 46.57% and 32.43% at 500 μg/mL, respectively. The 
isolated phenolic compounds, apigenin, apigeninidin, luteolin 
and luteolinidin were inhibited tyrosinase activity with IC50

of 19.06, 9.85, 130.89, and 6.26 μM, respectively. These 
sorghum extracts were showed low cytotoxicity on B16F10 cell 
with cell survival concentration of 99% at 250 μg/mL. In case 
of isolated compounds, luteolinidin which showed the stron-
gest inhibitory activity on tyrosinase was showed no cytoto-
xicity, whereas apigeninidin and apigenin induced 30-50% 
cell death. The result indicates that sorghum extract and 
isolated compounds have possibility to use as a cosmetic 
agent for whitening.

P11 -248

Anti-Diabetic Effects of Agrimonia pilosa Ledeb. Water 
Extract In Vitro

Sang Mi Kim*, Hwan Hee Jang, Sung Hee Kim, Young 
Min Lee
Functional Food & Nutrition Division, Department of Agrofood 
Resources, Rural Development Administration, Korea

Agrimonia pilosa Ledeb. is a medicinal plant with anti-cancer, 
anti-oxidant, and anti-inflammatory activities. However, few 
studies in regard to the anti-diabetic effects of A. pilosa on 
insulin resistance status were performed. In the present 
study, anti-diabetic effects of A. pilosa water extract (AP) 
were determined by investigating glucose utilization, uptake, 
as well as gluconeogenesis and insulin signaling system. In 
C2C12 cells, free fatty acid (FFA, 1mM) induced glucose 
uptake dysfunction. AP was capable of reversing the FFA- 
induced insulin resistance at a concentration of 10 μg/mL. To 
evaluate the glucose utilization, HepG2 and C2Cl2 cells were 
treated with AP and then exposed to NG (7 mM glucose) or 
HG (25 mM glucose). Compared with control, AP significantly
increased the utilization of glucose at a concentration of 10 
μg/mL in both HepG2 and C2Cl2 cells exposed to only NG. 
AP also significantly inhibited hepatic glucose production at 
a concentration of 10 μg/mL. Akt and PI3K gene expression 
were significantly increased by AP treatment in C2Cl2 cells. 
These results suggested that A. pilosa water extract may 
improve insulin resistance via activation of Akt signaling.
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Effect of Milk Containing Red-ginseng on Immune 
Function in Balb/C Mice

Minhee Lee*, Hyun-Dong Paik1, Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea, 1Division of Animal Life Science, Konkuk University, 
Korea

To investigate the immune function of milk containing red- 
ginseng in Balb/C mice, mice were fed with AIN 76 based 
diet (C), 14% milk (M), and 14% milk containing 2% red- 
ginseng (RGM) for 5 weeks. The cytokines (IL-1β, IL-6, IL-10, 
IFN-γ, and TNF-α) were measured in the supernatants from 
splenocytes or macrophages treated with concanavalin A 
(Con A) and lipopolysaccharide (LPS). The highest plasma 
oxygen radical absorbance capacity (ORAC) values were 
shown in RGM (314.8±74.2 μM trolox equivalent; TE) com-
pared to C or M (166.4±12.3, 183.7±19.0 μM TE), but there 
was no difference in splenocyte DNA damage. IL-6 from Con 
A or LPS stimulated splenocytes and IFN-γ from Con A 
stimulated splenocytes in RGM were reduced significantly 
compared to C. While peritoneal macrophages resulted in 
increased IL-1β, IL-10, and IFN-γ by LPS treatment, there was 
no effect of M and RGM on these parameters. There were no 
significant differences in the IL-1β, IFN-γ and TNF-α from 
LPS stimulated splenocytes between M and RGM. These data 
indicate that milk containing 2% red-ginseng could inhibit 
the pro-inflammatory cytokine production and enhance the 
antioxidant activity.

P11 -251

A Novel Angiotensin I-converting Enzyme (ACE) 
Inhibitory Peptide from a Marine Chlorella ellipsoidea 
and Its Antihypertensive Effect in Spontaneously 
Hypertensive Rats

Hyun-Soo Kim*, Won-Woo Lee, Ju-Young Ko, Nalae 
Kang, Min-Sung Lee, Yong-Seok Ahn1, You-Jin Jeon
Department of Marine Life Science, Jeju National University, 
Korea, 1Research Institute of Processing from Jeju Fisher Food, 
Choung Ryong Fisheries Co., Ltd, Korea

Marine Chlorella ellipsoidea protein was hydrolyzed using 
Protamex, Kojizyme, Neutrase, Flavourzyme, Alcalase, trypsin, 
α-chymotrypsin, pepsin and papain. Alcalase-proteolytic 
hydrolysate exhibited the highest ACE inhibitory activity 
among them and was fractionated into three ranges of 
molecular weight (below 5 kDa, 5-10 kDa and above 10 kDa). 
The below 5 kDa fraction showed the highest ACE inhibitory 
activity and was used for subsequent purification steps. 
During consecutive purification, a potent ACE inhibitory 
peptide from marine C. ellipsoidea, which was composed of 
4 amino acids, Val-Glu-Gly-Tyr (MW: 467.2 Da, IC50 value: 
128.4 μM), was isolated. Lineweaver-Burk plots suggest that 
the peptide purified acts as a competitive inhibitor against 
ACE. Furthermore, antihypertensive effect in spontaneously 
hypertensive rats (SHRs) also revealed that oral administra-
tion of purified peptide can decrease systolic blood pressure 
significantly. The results suggest that marine C. ellipsoidea 
would be a beneficial ingredient for nutraceuticals and 
pharmaceuticals against hypertension.

P11 -250

Antibacterial and Antioxidant Activities of Natural 
Fruit (VCL3570) Leaf

Pervin Mehnaz*, Hasnat Md. Abul, Sa Ra Park, Da Hye 
Kim, Jeong Eun Jo, Beong Ou Lim
College of Biomedical & Health Science, Department of 
Applied Biochemistry, Konkuk University, Korea

In this study, the antibacterial and antioxidant activity of 
VCL3570 leaf extract were investigated. Total phenolic and 
flavonoid contents and free radical scavenging activity on 
DPPH, ABTS, and nitrites were determined. The IC50 values 
for DPPH, ABTS and nitrite radical scavenging activity were 
0.12, 0.049, and 1.16 mg/mL, respectively. Tested extract 
showed dose dependent reduction power, metal chelating 
activity, lipid peroxidation inhibition, DNA damage preven-
tion and significant elevation of the level of antioxidant 
enzymes (SOD, CAT and GPx) in cellular system. Antibac-
terial activity was determined by using disc diffusion for 
seven strains of bacteria. The tested extract displayed the 
highest activity (about 23.18 mm inhibition zone) against 
Salmonella Typhymurium and the lowest antibacterial activity 
was observed against Enterococcus faecalis (about 14.08 mm 
inhibition zone). These findings demonstrate that VCL3570 
leaf could be used as an alternative therapy for antibiotic- 
resistant bacteria and help to prevent various free radical 
related diseases.

P11 -252

Inhibitory Effects of Mukdenia rossii on Allergy-Related 
Mediator Production in Rat Basophilic Leukemia Mast 
Cells

Sue Ji Lim*, Myung Suk Kim, Chu Won Nho
Functional Food Center, KIST Gangneung Institute, Korea

Mukdenia rossii is a rich source of natural flavonoids and 
possesses various pharmacological activities, including anti-
oxidant, anticarcinogenic and anti-inflammatory properties. 
However, effects of Mukdenia rossii extract (MRE) on immu-
noglobulin (Ig) E-mediated allergic responses still remain 
elusive. In the present study, the effects of MRE on activation 
and degranulation of rat basophilic leukemia (RBL-2H3) mast 
cells were investigated. To evaluate the antiallergic effects of 
MRE, we determined its effects on degranulation, and infla-
mmatory mediators in IgE-stimulated RBL-2H3 cells. MRE 
inhibited secretion of β-hexosaminidase and histamine. MRE 
reduced the production of prostaglandin E2, leukotriene B4, 
and the mRNA expression of cyclooxygenase-2, 5-lipoxy-
genase, interleukin (IL)-4, IL-13, and tumor necrosis factor-α. 
Furthermore, MRE attenuated phosphorylation of Akt, the 
mitogen-activated protein kinases extracellular signal-regu-
lated kinase, p38, and c-Jun N-terminal kinase expression. 
These results indicate that MRE might be useful as an agent 
against immediate-type hypersensitivity.
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Antioxidant and Antigenotoxic Effect of Dairy 
Products Added with Red Ginseng 

Hanyeong Park*, Minhee Lee, Hyun-Dong Paik1, Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea, 1Division of Animal Life Science, Konkuk University, 
Korea

The purposes of this study were to evaluate the antioxidant 
and antigenotoxic effect of dairy products (milk and yogurt) 
after the addition of red ginseng: milk (M), yogurt (Y), milk 
added 2% red ginseng (RM), and yogurt added red ginseng 
(RY). Total phenolic content (TPC), DPPH radical-scavenging 
activity (RSA), oxygen radical absorbance capacity (ORAC), 
and total radical trapping antioxidant potential (TRAP) were 
determined in the samples. Also, antigenotoxic effect of samples 
was measured by comet assay in human leukocytes. TPC of 
RM (38.3±0.8 mg GAE/100 g) and RY (41.1±0.9 mg GAE/100 g) 
were higher than M (6.3±0.2 mg GAE/100 g) and Y (8.1±0.9
mg GAE/100 g), respectively. DPPH RAS and ORAC value 
increased significantly after the addition of 2% red ginseng. 
Also, the IC50 of TRAP in RM (787.7±7.0 μg/mL) was lower 
than M (2074.0±28.4 μg/mL). The ED50 for H2O2 induced 
DNA damage of RY (0.1±0.0 mg/mL) was lower than Y (0.4±
0.0 mg/mL), but there was no significant difference between 
M and RM. The present study indicates that the supplemen-
tation of red ginseng could create the antioxidant and anti-
genotoxic properties to dairy products.

P11 -255

Antioxidant and Antigenotoxic Effect of Orange 
(Citrus auranthium) Fruit and Peel Extracted with 
Various Solvents 

Seulgi Won*, Minhee Lee, Eunju Park
Department of Food and Nutrition, Kyungnam University, Korea

The aim of this study was to investigate the antioxidant 
activity and antigenotoxic effects of orange (Citrus auran-
thium) divided into fruit (OF) and peel (OP) extracted with 
different solvent (acetone; AOF, AOP, ethanol; EOF, EOP, 
methanol; MOF, MOP). The antioxidant potential was examined 
by total phenolic content (TPC), DPPH radical-scavenging 
activity (RSA), total radical-trapping antioxidant potential 
(TRAP), oxygen radical absorbance capacity (ORAC) value. 
The EOF and EOP showed the highest TPC. Among solvent 
extracts, the highest DPPH RSA was found in acetone extracts 
followed by ethanol and methanol extracts of OF and OP. The 
TRAP and ORAC values increased in a dose-dependent 
manner and the lowest IC50 of TRAP showed in AOF and 
AOP. All samples showed the protective effect on H2O2-induced 
DNA damage in human leukocytes measured by Comet assay. 
These results suggest that orange fruit and peel might be 
potential sources of natural antioxidant.

P11 -254

Inhibitory Effect of Red Pepper (Capsicum annuumL.) 
Extract on Prostate Cancer Bone Metastasis

Seul Lee*, Suna Kim1, In-Kyeong Hwang
Department of Food and Nutrition･Research institute of Human 
Ecology, Seoul National University, Korea, 1Department of 
Home Economics, Korea National Open University, Korea

The objectives of this study were to examine the interaction 
between the prostate cancer cells and osteoblasts, and to 
investigate the effect of red pepper extract (RPE) in prostate 
cancer bone metastasis. Osteoblast-like MC3T3-E1 cells con-
ditioned medium (MCM) increased cell proliferation and 
expression of metastasis-related proteins, ET-1, BMP-7 and 
MMP-9 in PC-3 prostate cancer cells. PC-3 cell conditioned 
medium (PCM) increased cell proliferation, ALP activity and 
TGF-β protein expression in MC3T3-E1 cells. These results 
indicated that PC-3 prostate cancer cells were stimulated by 
soluble factors present in MC3T3-E1 cells, and that MC3T3-E1 
cells were stimulated by released factors from PC-3 cells. RPE 
(25 and 50 μg/mL) significantly inhibited the cell proliferation 
and expression of metastatic factors, ET-1, BMP-7 and MMP-9 
in PC-3 cells with MCM, and it decreased the cell prolifera-
tion, ALP activity and TGF-β expression in MC3T3-E1 cells 
with PCM. These results suggest that prostate cancer cells 
and osteoblasts interact in bone metastasis, and RPE may 
play a crucial role in inhibition of prostate cancer bone 
metastasis.

P11 -256

Preparative Isolation of Sargachromanol E from 
Sargassum siliquastrum by Centrifugal Partition 
Chromatography and Its Anti-inflammatory Activity

Ji-Hyeok Lee*, Ju-Young Ko, Kalpa Samarakoon, Jae-Young 
Oh, Chul-Young Kim1, Soo-Jin Heo2, You-Jin Jeon
Department of Marine Life science, Jeju National University, 
Korea, 1Natural Product Research Center, Hanyang University, 
Korea, 2Marine Living Resources Research Department, Korea 
Ocean Research and Development Institute, Korea

Centrifugal partition chromatography (CPC) can be used to 
isolate various bioactive compounds from natural materials 
by one-step. We confirmed antioxidative compounds existed 
in chloroform (CHCl3) fraction of Sargassum siliquastrum
using online-HPLC. Fractions (A, B, C, D, and E) were sepa-
rated from the CHCl3fraction by preparative CPC (n-hexane: 
ethyl acetate:methanol:water, 5:5:7:3, v/v). In this study, we 
proved that the isolated compounds exhibit anti-inflammatory 
activities using lipopolysaccharide (LPS) stimulated RAW 
264.7 macrophages. The fraction A which exhibited the 
strongest inhibitory effect on nitric oxide (NO) production 
level, was confirmed as sargachromanol E by LC-MS-ESI, 
1H-NMR and 13C-NMR data. The sargachromanol E signifi-
cantly reduced the inflammatory response in LPS induced 
macrophages, decreasing LPS-induced transcription factor of 
pro-inflammatory cyclooxygenase-2, NO synthase, phosphate 
P38, phosphate ERK1/2, LPS-stimulated tumor-necrosis factor 
alpha, interleukin-1 beta and prostaglandin E2 release. In 
conclusion, it was suggested that sargachromanol E inhibited 
inflammation in LPS induced RAW 264.7 cells via MAPK 
pathway.
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Daidzein Inhibits Tumor Necrosis Factor (TNF)-a 
Induced Invasion through the Hedgehog Signaling 
Pathway in MCF10DCIS.com Human Mammary 
Epithelial Cells

Jaehoo Lee*, Hyejoo Namngung, Hyukwan Ko1, Hongjin Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Colleage of Pharmacy, Dongguk University, 
Korea

Breast cancer is one of the most frequently cancer and lead 
cause of death in women. Recent studies have reported that 
abnormal expression of Hedgehog signaling pathway is asso-
ciated with breast carcinogenesis and progression. Especially 
overexpression of Gli1 promotes the progression to invasive 
phenotype from non-invasive ductal carcinoma in situ (DCIS). 
However, the mechanism is not fully understood. Hedgehog 
signaling pathway is known to be involved in cell differen-
tiation, proliferation and invasion. In this report, tumor 
necrosis factor-α (TNF-α) activates Hedgehog pathway via 
translocation of Gli1 protein and its trancriptional activity in 
MCF10DCIS. com human mammary epithelial cells. Interes-
tingly, daidzein, one of famous isoflavones, inhibits TNF-α
induced cellular invasion through suppressing the Gli1 trans-
location, transcription of target genes in MCF10DCIS.com 
cells. Taken together, TNF-α stimulate cellular invasion through 
regulating Hedgehog/Gli1 pathway, which was inhibited by 
daidzein in MCF10DCIS.com. These findings suggest that 
daizein can act as a potent reagent inhibiting progression of 
estrogen receptor negative mammary carcinogenesis.

P11 -259

Protective Effects of Anthocyanins Rich Fraction from 
Korean Purple Sweet Potato Variety, "Sinjami" against 
Hydrogen Peroxide Induced Oxidative Stress

Song Yee Nam*, Mi Ju Kim, Jung Bong Kim, Hwan Hee 
Jang, Haeng Ran Kim, Young Min Lee
Functional Food & Nutrition Division, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea

Anthocyanins, a class of flavonoids family, are natural water 
soluble pigments which are mainly found in vegetables and 
fruits. Anthocyanins have attractive pharmacological activities 
such as anti-oxidant, anti-inflammatory, anti-cancer, apoptosis, 
and anti-diabetic. The purpose of this study is to investigate 
the protective effects of anthocyanins rich fraction (ANF) 
from Korean purple sweet potato variety, "Sinjami" against 
hydrogen peroxide (H2O2) induced oxidative stress. In our 
results, pre-treatment of HepG2 cells with ANF (10 μg/mL) 
significantly prevented cell death and maintained cell inte-
grity following exposure to 0.9 mM hydrogen peroxide. The 
H2O2-dependent production of intracellular ROS was also 
significantly decreased by pre-treatment with ANF (6 h, 10 
μg/mL). In addition, ANF had a tendency to increase the 
mRNA levels of antioxidant enzymes such as sod2, cat, and 
gpx-1 and glutathione levels in H2O2-treated HepG2 cells. 
These results indicate that ANF protects HepG2 cells against 
H2O2-induced oxidative stress by inducing protective enzymes.

P11 -258

Effects of Ultra High Pressure Homogenization on the 
Extraction Yield, Antioxidant Activities and Nutrient 
Content of Grifola frondosa

Sha Li*, Jin-Mi Yoon, Yongxiang Wu, Hyun-Seok Kim, 
Taewan Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

Ultra high pressure homogenization (UHPH) process is a novel 
technique, which is proven to be fast and more effective in 
the extraction of active ingredients from plant. In the present 
study, we investigated enhanced extraction yield and anti- 
oxidative activities of Grifola frondosa by UHPH process 
(25,000 psi, 2 path), compared with the conventional extrac-
tion process with agitation. Our results showed that Grifola 
frondosa extracted by UHPH exhibited higher extraction yield 
and total polyphenol content compared with those obtained 
using the conventional extraction process. Additionally, the 
content of protein, free amino acid, total sugar and β-glucan 
in Grifola frondosa extract by UHPH were significantly higher 
than those by conventional extraction process. Taken together, 
our results suggested that UHPH is an alternative extraction 
process for the fast and effective extraction of active ingredi-
ents from Grifola frondosa.

P11 -260

A Novel Fatty Alcohol Ester Isolated from the Cultured 
Marine Diatom: Phaeodactylum tricornutum and 
Apoptosis Induced Anticancer Activity

H. H. Chaminda Lakmal*, Kalpa W. Samarakoon, 
Ji-Hyeok Lee, Ju-Young Ko, You-Jin Jeon
Department of Marine Life Science, Jeju National University, 
Korea

In this study, we isolated and purified the novel fatty alcohol 
ester; nonyl 8-acetoxy-6-methyloctanoate (NAMO) from the 
hexane fraction of cultured marine diatom, Phaeodactylum 
tricornutum Bohlin. The anticancer effect of the NAMO was 
examined through the screening of three different cancer cell 
lines including a human promyelocytic leukemia cell line 
(HL-60), a human lung carcinoma cell line (A549) and a 
mouse melanoma cell line (B16F10), respectively. A strong 
suppression of growth of HL-60 cells was determined via the 
cytotoxcity studies and reported IC50 value was 22.3 μg mL-1

compared to the other cancer cells in vitro. The apoptotic 
mechanism was evidenced as the accumulation of DNA in 
sub-G1 phase and nuclear condensations on HL-60 cell lines 
with incubated NAMO dose dependent manner. Moreover, 
the NAMO treatment was induced the ratio of Bax/Bcl-xL 
protein expressions and activated the caspase-3 significantly. 
A protein expression of p53 was up-regulated and mediated 
the apoptosis inducing pathway as well. 
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Effect of Boesenbergia pandurata (Finger root) Extract 
on Skin Hydration in Human Epidermal Keratinocyte

Seon Wook Woo*, Ji-eun Park, Jae-hong Jeong
Department of Biotechnology, Yonsei University, Korea

Skin hydration is maintained primarily by natural moistu-
rizing factors (NMF) and corneocyte which is the uppermost 
component of epidermis. The membrane of corneocytes, also 
called cornified envelope (CE), is responsible for the water 
barrier function. Insoluble proteins,including filaggrin (FLG), 
involucrin (INV), and loricrin (LOR), are crosslinked by 
transglutaminase (TGM) to form the cornified envelope. FLG 
degrade into NMF by caspase14 (CASP14). NMF plays a 
critical role in water holding capacity in skin. In the present 
study, effect of the ethanol extract of Boesenbergia pandurata 
(Roxb.) Schltr. on skin hydration was investigated in HaCaT 
human epidermal keratinocyte. B. pandurata extract (BPE) 
significantly increased the mRNA and protein expressions of 
INV, LOR, and TGM. In addition, the mRNA and protein 
expressions of FLG and FLG related enzymes, such as matrip-
tase, prostasin, and CASP14 were increased by BPE treatment. 
These results indicate that B. pandurata could be a potential 
nutraceutical candidate for improving skin hydration based 
on its CE formation and NMF production.

P11 -263

A Polysaccharide Isolated from Ecklonia cava Fermented 
by Lactobacillus brevis Inhibits the Inflammatory 
Response by Suppressing the Activation of NFkB in 
Lipopolysaccharide-induced Raw 264.7 Macrophages

Won-Woo Lee*, Ju-Young Ko, Nalae Kang, Hyun-Soo 
Kim, Min-Sung Lee, Yong-Seok Ahn1, You-Jin Jeon
Department of Marine Life Science, Jeju National University, 
Korea, 1Research Institute of Processing from Jeju Fisher Food, 
Choung Ryong Fisheries Co., Ltd., Korea

Our previous study has reported that the increment of carbo-
hydrate conctents in the viscozyme extract of Lactobasillus 
brevis-fermented Ecklonia cava (VLFE) affected to the inhibi-
tion of nitric oxide (NO) production and it might be related 
to the polysaccharide compound. However, there is no report 
about the anti-inflammatory effects ofthe polysaccharide and 
its biological mechanism. Here, we investigated the anti-infla-
mmatory effects of the polysaccharide and its biological 
mechanism in LPS-activated RAW 264.7 cells. The polysac-
charide compound of VLFE (VLFEP) dose-dependently reduced 
the NO production increased by LPS stimulation without 
cytotoxicity. Also, VLFEP significantly decreased the produc-
tion of prostaglandin E2 (PGE2) at 100 μg/mL of concentra-
tion. In addition, VLFEP dose-dependently decreased the mRNA 
and protein expressionsof inducible nitric oxide syntheses 
(iNOS), whereas did not affect to those of cyclooxynase 2 
(COX2). Moreover, VLEFP decreased the productions and/or 
mRNA expressions of TNF-α and IL-6 with raising its concetra-
tion, compared to those of only LPS-stimulated cells.

P11 -262

Antioxidant and Antimicrobial Activities of 
Fermented Garlic Solution

Ji-Hyeok Lee*, Ju-Young Ko, Jae-Young Oh, You-Jin Jeon
Department of Marine Life Science, Jeju National University, 
Korea

This study is an experiment about enhanced antioxidant 
capacity of fermented garlic (Allium sativum) solution (FGS) 
against DPPH, hydroxyl radical and alkyl radical and its 
cytoprotective effect against H2O2 cell damage. Also, anti-
microbial activity of FGS against marine bacteirum was 
evaluated by disk diffusion assay. The FGS showed higher 
scavenging activities than GS in all concentrations. In cyto-
protective effect against H2O2 measured by mitochondrial 
MTT reduction, FGS exhibited high cytoprotective activity 
against H2O2 induced cells damage in monkey kidney vero 
cells (75.4% cell viability in 50 μg/mL FGS). Although FGS 
comparatively showed low scavenging activity against total 
reactive oxygen species (ROSs) induced by H2O2 in DCFH-DA 
assay, FGS showed the excellent protective effect in comet 
assay (84.7% cell damage inhibitory activity in 500 μg/mL 
FGS). In antimicrobial test, 10 mg/mL FGS generated clear 
zone against marine bacterium such as Vibrio salmonicida,
Staphylococcus parauberis and Streptococcus iniae (23, 20, 
and 30 mm clear zone, respectively). These results suggest 
that FGS has a possibility to be used as potent antioxidative 
and antimicrobial addition for fish feed.

P11 -264

Antioxidative Activity of Pressure Heating Water 
Extracts from Seaweed

Bo-Yeon Shin*, Mi-Ae Bang, Jong-Gi Jung, Bo-Ram Jung
Jeonnam Biofood Technology Center, Korea

We were investigated the Antioxidant activities using 5 com-
monedible seaweeds in Korea, three brown algae (seaweed 
fusiforme, sea mustard, sea tangle), one green algae (sea lettuce) 
and red algae (laver), were examined. The pressurized hot 
water extractions (PHWE) extracts of seaweeds were extracted 
with 70% ethanol after heated at 121°C for 30 min using an 
autoclave. The PHWE extracts of seaweed were evaluated 
antioxidant activity by using DPPH radicals scavenging 
activity and ABTS radical scavenging activity. The result 
showed that supernatant of sea weed fusiforme extraction 
was higher radical scavenging activities compared to the 
other sea weed extraction. In addition, the total phenolic 
content and total flavonoid content was measured that the 
supernatant were higher than precipitation. The highest total 
phenolic content was observed in sea weed fusiforme (44.25±
10.69 mg/g). The highest total flavonoid content was observed 
in sea weed fusiform (50±5 mg/g). As a result, the super-
natant of seaweed fusiforme HPWE extracts had high anti-
oxidant activity effect.
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Enhancement of Bone Formation and Differentiation 
of hAdMSC by Red-Mold Rice (RMR) Extract

Chang-koo Yun*, Eunjeong Seo, Youn-Je Park
Department of Applied Bioscience, CHA University, Korea

Red-mold rice (RMR), rice fermented with red mold (Monascus 
ruber), has been known to be a traditional dietary supplement 
to decrease a cholesterol in blood. Monascus sp. produces 
well-known statin-like compound such as monacolin K which 
is the key factor of enzyme inhibitor in cholesterol biosyn-
thesis. In this study, we investigated effects of ethanol extract 
from red-mold rice on bone formation and differentiation. 
Monascus-fermented RMR was extracted by organic solvent 
(70% EtOH), and total content of Monacolin K was deter-
mined by quantitative analysis using HPLC. The bone formation 
potential of red-mold rice extract was evaluated using a 
human adipose-derived mesenchymal stem cell (hAd-MSC) 
osteoblast differentiation model controlled by dexamethasone, 
glycerol 2-phophate, L-ascorbic acid. As the results ofalizarin 
red S staining and 10% cetylpyridinium chloride (CPC) extrac-
tion, the bone differentiation of hAdMSC were further enhanced 
by RMR extracts containing monacolin K of 2 and 4 μg/mL, 
but not of 1 μg/mL. This result demonstrated RMR or RMR 
extract containing monacolin K would also be used as a 
dietary supplement for enhancing the bone formation or 
preventing osteoporosis.

P11 -267

Zebrafish as a Model for High Glucose-stimulated 
Oxidative Stress Associated with Diabetes

Eun-A Kim*, Min-Cheol Kang, Ji-Hyeok Lee, Won-Woo 
Lee, Ju-Young Ko, Nalae Kang, Jae-Young Oh, 
Seo-Young Kim, Hye-Won Yang, You-Jin Jeon
Department of Marine Life Science, Jeju National University, 
Korea

High glucose-stimulated oxidative stress is reported to be 
involved in the development of diabetic complications in 
animal models and in human. The zebrafish (Danio rerio) is 
one of the most widely used vertebrate model and it now 
become an attractive model for molecular genetics, develop-
ment biology, drug discovery and human disease. Therefore, 
in this study, we confirmed high glucose treatment induced 
reactive oxygen species and cell death in zebrafish model. In 
addition, we found that phlorotannins treatment, including 
6,6 bieckol, phloroeckol, dieckol, phlorofucofuroeckol isolated 
from E. cava (Ecklonia cava), significantly inhibited the high 
glucose-induced ROS and cell death. Among the phlorotan-
nins, DK significantly reduced survival rate, heart beating 
rate, ROS, nitric oxide, lipid peroxidation generation and cell 
death high glucose-induced oxidative stress in zebrafish model. 
Also, high glucose levels induced the over expressions of 
inducible iNOS and COX-2 protein in zebrafish models, but 
DK treatment reduced the over expressions of these proteins. 
These findings indicate that zebrafish model is used to hyper-
glycemia-stimulated oxidative stress associated with diabetes.

P11 -266

Antioxidative Effect of Blue Mussels (Mytilus edulis) 
Processed under Various Condition

Seon Woo Lee*, Mi-Joo Choi, Seung-Cheol Lee1, Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea, 1Department of Food Science and Biotechnology, 
Kyungnam University, Korea

Blue mussels (Mytilus edulis) are widely distributed the world 
oceans with various habitats. The purpose of study was to 
investigate the antioxidant activities of mussels (Gyeongnam 
coast in South Korea) processed under various conditions 
(boiled-mussels with shell; BMS, boiled-mussels without 
shell; BM, raw mussels; RM, freeze-dried raw mussels; FRM). 
The antioxidant activities were evaluated on the basis of 
DPPH radical scavenging activity (DPPH RSA), oxygen radical 
absorbance capacity (ORAC assay), and total radical antioxi-
dant potential (TRAP). The boiled-mussels (BMS, BM) extracts 
showed significantly higher DPPH RSA activity than the 
raw-mussels (RM, FRM) extracts. ORAC value of all mussels 
extracts increased in a dose-dependent manner and the 
highest ORAC value showed in BMS (8.1±0.1 μg/mL). On the 
other hand, IC50 of TRAP value was the lowest in the RM 
extract (286.8±5.1 μg/mL). Taken together, these results 
indicated that blue mussels could be used as antioxidant 
substances and be applied as healthy functional food.

P11 -268

Effets of Rice Cultivar on Production of Monacolin K 
in Red Mold Rice by Monascus sp.

Eunjeong Seo*, Youn-Je Park
Department of Applied Bioscience, CHA University, Korea

Monacolin K, a secondary metabolite of Monascus strain, 
functions as an inhibitor of 3-hydroxy-3-methylglutaryl- 
coenzyme A reductase, the rate-limiting enzyme in cholesterol 
biosynthesis. Monascus sp. is a traditional oriental fermenta-
tion fungus to produce monacolin K and red mold rice, 
Monascus fermented food has been used as a natural dietary 
supplement. In general, Monascus sp. was cultured in the 
liquid condition and then fermented with rice at solid state 
fermentation to make red mold rice. In this study, we investi-
gated the effects of rice cultivars on production of red mold 
rice. Eleven rice varieties were used. After 40 days in solid 
state fermentation, as for the Hunter's color value, the L value 
was highest in Goami, the a value in Segejinmi, the b value 
in Goami. The productivity of monacolin K in red mold rice 
was highest in Sangjuchalbyeo and Seolgaeng. As the results 
of this study, the Hunter's color value of red mold rice was 
no relationship with the productivity of monacolin K in 
various rice cultivars. 
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Antioxidant Activity and Collgen Synthesis of 
Crodyceps militaris on Osteoblastic MC3T3-E1 Cells

Boseom Kang*, JiHyeon Cheon, Myeongjeong Jeon, 
SeoYeon Kim, Mihyang Kim
Department of Food and Nutrition, Silla University, Korea

Crodyceps militaris (CM) is one of the entomopathogenic 
fungi, a traditional medicine, has been widely used in Asia 
for treatment. The proliferative rate of osteoblast was measured 
to study the effect of Crodyceps militaris on osteogenesis. The 
proliferation of osteoblastic MC3T3-E1 cells treated with CM 
ethanol extract was increased more than CM hot water extract. 
The ALP activity of CM ethanol and hot water extracts was 
remarkably increased in dose-dependent manner at the concen-
tration of 10, 50 and 100 μg/mL. Collagen content of all CM 
extracts compared with the control group was significantly 
increased at the concentration of 10-100 μg/mL. The ROS 
scavenging effects of CM extracts were investigated for invol-
vement of oxidative damage. When CM ethanol and hot water 
extracts were added, the ROS level decreased compared to 
the control group. These results showed Crodyceps militaris
extracts have an anabolic effect on bone through the promo-
tion of osteoblastic differentiation, suggesting that it could be 
used for the treatment of common metabolic bone diseases.

P11 -271

Antioxidant activity of Acer tegmentosum Extracts 
with Protective Effects against H2O2-Induced Oxidative 
Stress in HepG2 Cell

Inyong Kim*, Yesung Hur, JingJing Ti, Sujin Lee, Tae-Kil 
Eom, Misook Kim, Youngseung Lee, Yoonhwa Jeong
Department of Food Science and Nutrition, Dankook University, 
Korea

Acer tegmentosum has been traditionally used as herbal 
medicine to treat hepatic diseases in Korea. In this study, we 
extracted A. tegmentosum with water at 100°C and ethanol 
at 78°C, and evaluated for their antioxidant potentials. Poly-
phenol contents were 23.05 mg gallic acid equivalent/g of 
ethanol extract and 30.27 mg gallic acid equivalent/g of water 
extract. Flavonoid contents were 1.52 mg catechin equivalent/g
of water extract and 4.98 mg catechin equivalent/g of ethanol 
extract. The ethanol extract showed higher free radical 
scavenging activities than the water extract in 1,1-diphenyl-2- 
picrydrazyl radical scavenging activity and reducing power. In 
MTT assay, ethanol extracts showed a protective effect by 
increasing cell viability and decreasing reactive oxygen species 
on H2O2-induced oxidative stress in HepG2 cells. These 
results indicate that the Acer tegmentosum extracts possess 
antioxidant activities.

P11 -270

Effects of Agrimonia Pilosa Ledeb. on Insulin 
Resistance in Ovariectomized Rats Fed High Fat Diet

Mi Ju Kim*, Song Yee Nam, Sang Mi Kim, Hwan Hee 
Jang, Haeng Ran Kim, Young Min Lee
Functional Food & Nutrition Division, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea

This study was performed to investigate the effects of water 
extract from Agrimonia pilosa on insulin resistance in ovari-
ectomized rats fed high fat diet. Female Sprague Dawley rats 
were sham operated or ovariectomized and after 3 weeks, 
assigned to the following groups: sham-operated+high fat 
diet (S); ovariectomized+high fat diet (OVX); ovariectomized+ 
high fat diet with 0.1% A. pilosa water extract (OVX+0.1A); 
ovariectomized+high fat diet with 0.5% A. pilosa water 
extract (OVX+0.5A). In our results, we observed the blood 
glucose levels of the OVX+0.1A and OVX+0.5A groups were 
lower than those of the OVX group (p<0.05). Additionally, 
blood adiponectin concentration was increased significantly 
by A. pilosa treatment in ovariectomized group (p<0.05). In 
PCR array, hepatic mRNA levels of insulin signaling pathway 
related genes such as Pik3r1 in OVX group were restored to 
the level of S group by A. pilosa supplementaton. These data 
suggest that A. pilosa improves insulin resistance in ovariec-
tomized rats fed high fat diet.

P11 -272

Antioxidant Activities of Six Cultivated Berries 
Grown in Korea

Eunji Lee*, Ji-Sang Kim, Eunju Park
Department of Food and Nutrition, Kyungnam University, 
Korea

The aim of this study was carried out to investigate of total 
phenolic content (TPC) and antioxidant activities of berries 
(Rasp berry; R, Black currant; BC, Black berry; B, Cran berry; 
C, Black choke berry; BCB, Blue berry; BB) extracted with 
water. Antioxidant activities of six cultivated berries were 
investigated using different in vitro assays: the total phenolic 
content (TPC), radicals scavenging activity (DPPH), oxygen 
radical absorbance capacity (ORAC), and total radical-trapping 
antioxidant potential (TRAP). The TPC of Black choke berry 
(BCB) was the highest among the six berries. The DPPH, 
ORAC value, and TRAP capacity in six cultivated berries 
were increased in a dose-dependent manner and the highest 
activities were exhibited in the Black choke berry (BCB). The 
IC50for DPPH and TRAP of Black choke berry (BCB) were 
showed the lowest among the six cultivated berries. These 
data indicated that the Black choke berry (BCB) has previ-
ously shown itself to have strong in the all experiments. 
Taken together, the present study demonstrated that Black 
choke berry (BCB) has beneficial effects, would be the best 
option to use in terms of antioxidant activity.
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Tyrosinase Inhibitory Activity of Methanolic Extract 
from Solid-state Fermented Medicinal Herbs

In-Jung Nam*, Seung-hwa Baek, Kun Chun, Seung-Hyun 
Lee, Bum-Ju Seo, Hyeong-U Son, Yong-Kyu Shin1, 
Jong-Myeung Kim1, Sang-Han Lee
School of Food Science and Biotechnology, Kyungpook National 
University, Korea, 1Research Institute of Biotehchnology, Bion 
Co., Ltd., Korea

Tyrosinase, an enzyme catalyzing biosynthetic pathway of 
melanin pigments participating in coloring of skin, hair, and 
eyes, is widely distributed in nature. The inhibitory compounds
of tyrosinase have been extensively used as a cosmetic agent 
with skin-whitening effect. Methanol extracts were prepared 
from 60 different medicinal herbs and their fermented coun-
terparts. At a concentration of 50 μg/mL, the extracts of 
Sophora flavescens, Cercidiphyllum japonicum, Paeonia suff-
ruticosa, Ephedra sinica, Eugenia caryophyllata, Ulmi Cortex, 
Aphis Chinensis led to a < 50% decrease in inhibition activity 
against mushroom tyrosinase. Meanwhile, tyrosinase inhibi-
tory activity the extracts of the Pharbitis Nil fermented herbs 
only showed higher activity than compared to those of indi-
vidual non-fermented herbs. In the cytotoxicity measurement, 
the P. Nil fermented herbs was not show cytoxicity at the 100 
μg/mL in B16F10 cells. But P. Nil non-fermented herbs showed 
strong cytotoxic effect against B16F10 cell in concentration 
of 20 μg/mL. Our results indicate that solid-state fermentation 
tested in the present study have skin whitening activity and 
can be used as cosmetic compositions.

P11 -275

Hepatoprotective Effects of Flavonoids on Alcoholic 
Damage in HepG2/2E1 Cells

Moeun Lee*, Beomjeong Kim, Yanghee You1, Yongjae 
Kim2, Yoo-Hyun Lee3, Jeongmin Lee4, Kyungmi Kim5, 
Woojin Jun
Division of Food and Nutritional sciences, Chonnam National 
University, Korea, 1Human Ecology Research Institute, Chonnam 
National University, Korea, 2Korea INS Pharm Research Institute, 
Korea, 3Department of Food and Nutrition, Suwon University, 
Korea, 4Department of Medical Nutrition and Clinical Research 
Institute, Kyung Hee University, Korea, 5Department of Biofood 
Technology Biopolytechnic College, Korea

In the present study, the protective effects of flavonoids; narin-
genin (NA), luteolin (LU), genistein (GE), kaempferol (KA) and 
quercetin (QU) on alcoholic liver damage were investigated in 
HepG2 cells transfected with human CYP2E1 (HepG2/2E1). 
After the cytotoxicity assays of flavonoids on HepG2/2E1 using 
an XTT assay, concentrations of 4 uM, 4uM, 8 uM,1 uM and 
1 uM were chosen as the non-cytotoxic level to carry out the 
subsequent studies for NA, LU, GE, KA and QU, respectively. 
The oxidative stress induced by ethanol caused a drastic dec-
rease in cell viability with approximately 60%. This ethanol- 
induced cellular toxicity, however, was significantly reduced 
when the HepG2/2E1 cells were pretreated with KA and QU 
(100% of cell viability). On the other hand, the treatment of 
other flavonoids did not prevent cell death by oxidative stress 
in comparison to the ethanol-alone treated group. These results 
suggest that KA and QU antagonizes the ethanol-induced hepatic 
injury and largely responsible for its protective action.

P11 -274

Protective Effect of Mixtures of Houttuynia cordata, 
Citrus junos, and Ficus carica in HepG2/2E1 Cell

Minhee Baek*, Yanghee You1, Kwontaek Hwang2, 
You-Hyun Lee3, Jeongmin Lee4, Kyungmi Kim5, Woojin Jun
Division of Food and Nutritional Sciences, Chonnam National 
University, Korea, 1Human Ecology Research Institute, Chonnam 
National University, Korea, 2Department of Food and Nutrition, 
Nambu University, Korea, 3Department of Food and Nutrition, 
Suwon National University, Korea, 4Department of Medical 
Nutrition and Clinical Research Institute, Kyung Hee University, 
Korea, 5Department of Biofood Technology, Korea Biopolytechnic 
College, Korea

Protective activity in HepG2/2E1 cells was investigated with 
the mixtures of Houttuynia cordata, Citrus junos, and Ficus 
carica i) 1:1:2, ii) 1:1:1, iii) 1:2:1, iv) 2:1:1, respectively. The 
extract of mixture consisted of water extract of each plant. 
When cytotoxicities of mixtures were determined, all of mix-
tures showed no cytotoxicities up to 1,000 μg/mL. Cell 
viabilities decreased by alcohol treatment were significantly 
increased when 250 μg/mL of mixture i), ii), and iv) were 
treated. Of all, ii) and iv) revealed relatively high hepatopro-
tective activities. Reactive oxygen species (ROS) formation in 
HepG2/2E1 cell was evaluated by DCF-DA. Increased ROS 
formation was recovered by water extracts of H. cordata and 
F. carica. These results suggest some mixtures were confirmed 
to possess the hepatoprotective effect.

P11 -276

Antioxidative and Histone Acetyltransferase Activities 
of Hovenia dulcis Thunb.

Yongbae Jeon*, Yongjae Kim1, Ho-geun Yoon2, Yoo-Hyun 
Lee3, Jeongmin Lee4, Kyungmi Kim5, Woojin Jun
Division of Food and Nutritional Sciences, Chonnam National 
University, Korea, 1Korea INS Pharm Research Institute, Korea, 
2College of Medicine, Yonsei University, Korea, 3Department 
of Food and Nutrition, Suwon University, Korea, 4Department 
of Medical Nutrition and Clinical Research Institute, Kyung 
Hee University, Korea, 5Department of Biofood Technology, 
Korea Biopolytechnic, Korea

This study was carried out to investigate antioxidative effect 
of Hovenia dulcis Thunb. and its inhibitory activity of histone 
acetyltransferase (HAT) activity. Dried and powdered of H. 
dulcis was extracted by 80% Ethanol (HDE). DPPH and ABTS 
radical scavenging activities were measured by the discolora-
tion of the solution. HDE showed 7% of phenolics and 6% 
of flavonoids. Also, HDE demonstrated 35% of DPPH radical 
scavenging activity and 33% ABTS radical scavenging activity. 
And HDE showed 36% of HAT inhibitory activity. These 
results suggest that ethanolic extract of H. dulcis possessed 
antioxidant capacity and HAT inhibitory activity.
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Antioxidant Potentials of Extracts from Solanum 
lycopersicum 

Suhwa Jeon*, Yanghee You1, Beomjeong Kim, Jinyoung 
Kim2, Jinseok Kim2, Kyungmi Kim3, Woojin Jun
Division of Food and Nutritional Sciences, Chonnam National 
University, Korea, 1Human Ecology Research Institute, Chonnam 
National University, Korea, 2SDC Research & Development 
Center, Korea, 3Department of Biofood Technology, Korea 
Biopolytechnic College Korea, Korea

Antioxidant activities from plant sources have attracted a 
wide range of interest across the world in recent times. This 
study elucidate free radical scavenging activity of water 
(SLW) and 80% ethanolic (SLE) extract from Solanum lyco-
persicum. Total phenolic and total flavonoids contents of the 
extracts were estimated using standard chemical assay pro-
cedures. The free radical scavenging activity of two extracts 
was estimated by 1,1-diphenyl-2-picrylhydrazyl radical (DPPH), 
2,20-azinobis 3- ethyl bemzoythiazoline-6-sulfonate (ABTS), 
oxygen radical absorbance capacity (ORAC) and, ferric thio-
cyanate method (FRAP). SLE exhibited higher scavenging 
activities on DPPH (4.8% v.s. 4.2%) and ABTS (6.7% v.s. 5.5%), 
FRAP (0.5 Fe2+ μmole Eq/g v.s. 0.4 Fe2+ μmole Eq/g), and 
ORAC (369.0 μM Trolox eq/g v.s. 345.6 μM Trolox eq/g) than 
SLW. The present study confirmed that the 80% ethanolic 
extract of Solanum lycopersicum a source of antioxidants.

P11 -279

Anti-adipogenesis Effects of Ethanolic Extract from 
Fermented Curcuma longa L. in 3T3-L1

Jihye Kim*, Jeongjin Park, Sunoh Kim1, Kwontaek 
Hwang2, Jeongmin Lee3, Kyungmi Kim4, Woojin Jun
Division of Food and Nutritional Sciences, Chonnam National 
University, Korea, 1Jeollanamdo Institute of Natural Resources 
Research, Korea, 2Department of Food and Nutrition, Nambu 
University, Korea, 3Department of Medical Nutrition, Kung Hee 
University, Korea, 4Department of Biofood Institute, Korea

In the present study, cell viability of ethanolic extract from 
fermented Curcuma longa L. (FCE) was determined on 3T3-L1 
using the XTT assay. Cytotoxicity of FCE was determined to 
be stable for up to 300 mg/mL. FCE siginificantly inhibited 
adipoyte differentiation when treated during adipocyte diffe-
rentiation process, as assessed by measuring lipid accumu-
lation and intracellular triglyceride (TG) using oil red o staining 
and aipored assay. Compared to the control, lipid accumu-
lation was significantly decreased by 25% with the treatment 
of 250 mg/mL of FCE. Intracelullar TG level was also decreased 
by 41% with the treatment of same concentration. These 
results indicate that FCE inhibited preadipocyte differentia-
tion and adipogenesis in cultured cells and support the 
potential application of FCE as a natural ani-obesity material 
in the food industry.

P11 -278

Free Radical Scavenging and Hepatoprotective 
Activities of Mulberry (Morus Alba L.) Leaves Extracts

Seo Young Min*, Jeongjin Park, Moeun Lee, Yanghee 
You1, Yoo-Hyun Lee2, Jeongmin Lee3, Kyungmi Kim4, 
Woojin Jun
Division of Food and Nutritional Science, Chonnam National 
University, Korea, 1Human Ecology Research Institute, Chonnam 
National University, Korea, 2Department of Food and Nutrition, 
Suwon University, Korea, 3Department of Medical Nutrition 
and Clinical Research Institute, Kyun Hee University, Korea, 
4Department of Biofood Technology, Korea Biopolytechnic 
College, Korea

Chronic alcohol consumption has been shown to stimulate 
microsomal ROS generation as a result of the induction of 
cytochrome p450 2E1 (CYP2E1) and uncoupling between 
CYP2E1 and NADPH cytochrome c reductase. The elevation of 
ethanol-induced CYP2E1 activity is suggested to be a major 
contributor in generating a state of oxidative stress, which results 
in hepatotoxicity. In the present study, we examined the free 
radical scavenging and the protective activities of water (MAW) 
and 80% ethanol (MAE) extracts from Morus Alba L. leaves 
against alcoholic liver damage in HepG2 cells transfected with 
human CYP2E1. MAE possessed the higher contents of both total 
phenolics and flavonoids than MAW. Also, MAE exhibited greater 
free radical scavenging activities on ABTs and DPPH. In addition, 
MAE showed the more effective lipid peroxidation inhibitory 
activity when compared to MAW. On the other hand, MAW have 
a significant hepatoprotective activities against liver damage 
mediated by alcohol on HepG2/2E1 cell but not MAE. These 
results suggest that MAW has a lower radical scavenging acti-
vities than MAE, but MAW has strong hepatoprotective activities 
against alcohol induced toxicity in vitro.

P12 -001

The Study on Quantitative Analysis of Norovirus 
Using Realtime RT-PCR from Groundwater Concentrated 
in Korea

Jeong Su Lee*, Seok Jun Hwang, Yoo Eun Han, Yoo Jin 
Kim, In Sun Joo, Soon Han Kim, Kun Sang Park
Food Microbiology Division, Food Safety Evaluation Department, 
National Institute of Food and Drug Safety Evaluation, Korea

Noroviruses (NoVs) have recently emerged as a significant 
etiologic agent and as the major cause of foodborne outbreaks 
transmitted through person-to-person contact or consumption 
of contaminated food and groundwater. Thus, the quality of 
groundwater is very important in preventing outbreaks of 
waterborne diseases and should be properly monitored. The 
aim of this study is to analyze the number of copied NoV 
found at 16 sites where the virus was detected in ground-
water that was used for processing food and drinking water 
in Korea. To quantify the NoV capsid gene in these samples 
of groundwater, we conducted duplex realtime RT-PCR using 
standard RNA. The positive realtime RT-PCR samples had 
average Ct-value 40.52±3.3 (NoV GI) and 37.7±3.9 (NoV GII). 
The numbers of average copies NoV GI and GII by realtime 
RT-PCR were 6.19/L and 219.93/L, respectively. This study 
will provide valuable information for determining the infec-
tious dose of NoV from grounder water.
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P12 -002

Airborne Ultrasonic Wave Increases Enzyme Activity 
of Soy-bean Koji

Ju Yeong Byeon*, Wang June Kim
Department of Food Science and Biotechnology, Dongguk 
University, Korea

The effect of low wave ultrasound treatment on soybean 
kojifermentation was investigated. Amylase and protease 
activities, number of fungal spores and bacteria, moisture 
contents, pH, and titratable acidity were studied during 
preparation of koji. The results of the present study showed 
that all of the given different frequencies of low ultrasound 
treatment could enhance enzyme activity, and the optimum 
frequency was 30 kHz. After continuous ultrasonication at 30 
kHz, amylase and protease activities were significantly 
increased by about 182.64% and 204.83%, respectively, 
compared with the control groups.

P12 -004

Screening of Jaeumganhwa-tang Fermenting Lactic 
Acid Bacteria and Compound Changes of Fermented 
Jaeumganhwa-tang

Hyun Cheol Jeong*, Sang Yoon Choi, Hee-Do Hong, 
Young-Chan Kim, Jin Yeul Ma1, Chang-Won Cho
Division of Convergence Technology, Korea Food Research 
Institute, Korea, 1KM-Based Herbal Drug Research Group, 
Korea Institute of Oriental Medicines, Korea

Jaeumganghwa-tang (JET), an herbal remedy, has been widely 
used to treat symptoms such as cold sweat, fever, cough and 
phlegm in Oriental countries. In this study, we investigated 
the possible application of lactic acid bacteria to ferment JET 
and compound changes of JET were confirmed using HPLC. 
In the results of JET fermentation using 47 lactic acid bacteria, 
we selected 10 lactic acid bacteria significantly reduced the 
pH of JET. The HPLC results showed significant compound 
bioconversions of the JET fermented with 10 lactic acid 
bacteria. In fermented JET, two peaks increase and two peaks 
decrease were observed. Peak A (RT: 10.5 min) and peak B 
(RT: 15.4 min) were reduced by 100% and 33-83.4% in 10 
strains, respectively. Peak C (RT: 17.0 min) and peak D (RT: 
17.9 min) were increased in 1.1-11.6 fold and 3.8-10.4 fold 
in 10 strains, respectively. Among them, the number 5 strain 
showed the most pronounced compound changes (peak A: 
100% decrease, peak B: 83.4% decrease, peak C: 11.6 fold 
increase, peak D: 10.4 fold increase).

P12 -003

Screening of Palmul-tang Fermenting Lactic Acid 
Bacteria and Compound Changes of Fermented 
Palmul-tang

Hyun Cheol Jeong*, Young Kyoung Rhee, Kyung-Tack 
Kim, Jin Yeul Ma1, Chang-Won Cho
Division of Convergence Technology, Korea Food Research 
Institute, Korea, 1KM-Based Herbal Drug Research Group, 
Korea Institute of Oriental Medicines, Korea

Palmul-tang (PMT) is a mixture of eight herbs. It is tradition-
ally used for the treatment of anemia, general weakness, and 
female infertility in China, Japan, and Korea. In this study, 
we investigated the possible application of lactic acid bacteria 
to ferment PMT and compound changes of PMT were confirmed 
using HPLC. In the results of PMT fermentation using 47 
lactic acid bacteria, we selected 10 lactic acid bacteria signifi-
cantly reduced the pH of PMT. The HPLC results showed 
significant compound bioconversions of the PMT fermented 
with 10 lactic acid bacteria. In fermented PMT, two peaks 
increase and two peaks decrease were observed. Peak A (RT: 
9.2 min) and peak B (RT: 10.6 min) were reduced by 25.5- 
50.8% and 29.3-100% in 10 strains, respectively. Peak C (RT: 
17.0 min) and peak D (RT: 17.9 min) were increased in 1.7-6.9 
fold and 1.8-3.3 fold in 10 strains, respectively. Among them, 
the number 5 strain showed the most pronounced compound 
changes (peak A: 50.8% decrease, peak B: 100% decrease, 
peak C: 6.9 fold increase, peak D: 3.2 fold increase).

P12 -005

Optimization of Seasoning Mixture Ratios on Salted 
Cabbage (Jeolimbaechu)

Hyang-Sik Yoon*, Jung-Mi Park, Mi Soon Kim, Hyun-Ju 
Eom, Sang Hee Kim, In Gyu Song
Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea

This study was intended to observe the quality characteristics 
of cabbage kimchi added with different seasoning mixture 
ratios during the fermentation for 28 days at 5°C. The ratios 
of seasoning mixture added to salted cabbage were 1:0.4 
(salted cabbage: seasoning mixture; A), 1:0.35 (B), 1:0.3 (C), 
1:0.25 (D), and 1:0.2 (E), respectively. Quality characteristics 
of kimchi, such as pH, total acidity, lactic acid bacteria (LAB) 
growth, and sensory evaluation were measured during the 
storage period. As fermentation progressed, the total acidity 
increased while the pH decreased. The viable counts of lactic 
acid bacteria were increased in 8.1-8.6 log CFU/mL, respec-
tively. Especially, the pH values in kimchi added with (B) 
mixture decreased the relatively slowly than other samples. 
The lactic acid bacteria (LAB) growth in kimchi added with 
(B) mixture was maintained longer than the other. The sensory 
values for overall acceptance, taste, texture and appearance 
were also highest in kimchi added with (B) mixture. In con-
clusion, the optimized ratio of seasoning mixture in salted 
cabbage was 1:0.35(B).
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P12 -006

Quality Characteristics for Shelf-Life Analysis of 
Various Kimchi Seasoning Mixtures during Storage

Jung-Mi Park*, Mi Soon Kim, Hye-Jeong Kang, Jin A 
Yoo, Dal-nym Song, Mi-Sun Jung, Hyun-Ju Eom, Sang 
Hee Kim, In Gyu Song, Hyang-Sik Yoon
Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea

In order to study the shelf-life of various kimchi seasoning 
mixtures for chinese cabbage kimchi, kakdugi, yulmoo-kimchi, 
green onion kimchi, sesame leaf kimchi, it was examined the 
quality characteristics of different seasoning mixtures by 
measuring pH, total acidity, lactic acid bacteria (LAB) growth, 
color and sensory evaluation under the storage temperatures 
of -18°C and 1°C for 9 months. There was no significant 
change in pH but the total acidity was increased 0.3 to 1.0%. 
The viable counts of lactic acid bacteria were decreased in 
2.0-4.0 log cfu/ml at 1°C for 6 months. Especially, seasoning 
mixtures during storage at -18°C showed the relatively slower 
change of quality than the others. In sensory evaluation, 
overall acceptance, taste, texture and appearance were no 
changes during storage at -18°C. According to these results, 
the shelf-life of seasoning mixtures was 6 months at 1°C,
whereas the other seasoning mixtures maintained their qualities 
without changes in microbial and chemical characteristics 
during the storage at -18°C for 9 months.

P12 -008

Production Process of Various Vinegars with Acetobacter 
Pasteurianus YH

Hyang-Sik Yoon*, Jung-Mi Park, Mi Soon Kim, Hyun-Ju 
Eom, Sang Hee Kim, In Gyu Song
Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea

This study was performed to develop various vinegars with 
Acetobacter pasteuriaunus YH. Different juices such as yacon, 
onion, mulberry, and grape undergo alcoholicfermentation, 
followed by acetic fermentation. The sugar content of different 
juices was approximately 20 °Bx. In the first stage, different 
wines were produced from the juices at 20°C for 7 days. In 
the second stage, acetic acid fermentation was conducted to 
produce vinegar with 5.0-5.8% acidity at 30°C and 100 rpm 
for 28 days. Also, Quality characteristics of yacon vinegar by 
using agitated and static cultures were compared. Total acidity 
of the agitated culture vinegar was 5.8% at the 28 day accor-
ding to the progress of fermentation and that of the static 
culture vinegar recorded 6.7% at the 28 day of fermentation. 
Sensory evaluation results indicate that the yacon vinegar by 
using static cultures was preferred to the others in the aspects 
of color, favor and overall acceptability. According to these 
results, static fermentation of Acetobacter pasteuriaunus YH 
was a more suitable process for acetic acid fermentation of 
the various vinegars than shaking fermentation.

P12 -007

Characteristics of Acetobacter pasteurianus YH 
Isolated from Yacon Vinegar Fermentation

Jung-Mi Park*, Mi Soon Kim, Hyun-Ju Eom, Sang Hee 
Kim, In Gyu Song, Hyang-Sik Yoon
Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea

Acetic acid bacteria were ubiquitous organisms which were 
well adapted to sugar and ethanol rich environments. These 
families of Gram-positive bacteria were well known for their 
ability to produce acetic acid, the main constituent in vinegar. 
This study was carried out to investigate characteristics of 
Acetobacter pasteuriaunus YH. Acetic acid bacteria were 
isolated from statically fermented yacon vinegar. Among the 
isolated strains, a strain YH was identified as Acetobacter 
pasteurianus YH through phylogenetic study using 16S rDNA 
sequencing analysis. The culture broth containing 5% glucose, 
1% yeast extract, and 8% ethanol showed maximum acetic 
acid production after 18 days shaking cultivation at 30°C.
Optimum condition for acetic acid production was produced 
the acidity of 7.5%. Therefore, Acetobacter pasteuriaunus YH 
was inoculated into yacon wine for yacon vinegar fermenta-
tion and produced acetic acid in the range of 6.7-7.3%.

P12 -009

Microbial Diversity in Korean Traditional Sourdough

Sae Bom Lim*, Jin Seok Moon, Nam Soo Han
Chungbuk National University, Korea

The lactic acid bacteria (LAB) and yeast microbiota in jeung- 
pyun, a korean traditional rice sourdough were monitered 
after addition of five different makgeolli by culture-dependent 
and culture-independent methods. In all samples, the number 
of LAB ranged from 5.22 to 8.22 Log CFU/mL. A total of 54 
isolates were identified using 16S rRNA gene sequencing and 
all LAB isolates were identified as 14 species. Predominant 
LAB were Lactobacillus plantarum, Lb. pentosus, Lb. brevis, 
Pediococcus acidilaciti. Additionally, diversity of LAB and 
yeast were analyzed by denaturing gradient gel electropho-
resis (DGGE). Both the results of identification based on 
culture method and DGGE profiles analysis indicated that Lb. 
plantarum group and Saccharomyces cerevisiae were the 
dominant microflora in our samples. Interestingly, Lb. fermen-
tum, Lb. casei, Lb. rhamnosus, Lb. zeae, and Leuconostoc 
citreumisolated by cultured-based method were not detected 
by DGGE, whereas Weisella confusa, W. paramesenteroides 
were only found in DGGE profiles. This study provided a 
comprehensive and comparative approach to highlight the 
dominant microbiota of Korean traditional jeung-pyun for the 
first time.
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P12 -010

Production of Phenyllactic Acid Using Leuconostoc 
Whole Cells, Involving Highly Active Lactate 
Dehydrogenase

Ling Li*, Nam Soo Han
Department of Food Science & Technology, Chungbuk National 
University, Korea

Phenyllactic acid (PLA) is a potential antibacterial and anti-
fungal compound with a broad spectrum and it can be 
produced by microbial transformation from phenylpyruvic 
acid (PPA) by lactate dehydrognease (ldh) in microorganism. 
Due to the higher antibacterial effect of d-PLA than l-PLA, 
Leuconostoc spp. producing highly active d-ldh were employed 
to produce high levels of PLA from PPA. Among the tested 
21 Leuconostoc strains, L. mesenteroides ATCC8293 was chosen 
and its attributes for PLA production were analyzed. PLA 
production efficiencies were between 75.0% and 83.3% when 
substrate concentrations ranged from 10 mM to 50 mM, 
revealing the broad substrate concentration range of L. mesen-
teroides ATCC8293; the highest production efficiency was 
83.3% at 20 mM. With respect to the effect of pH, higher 
conversion efficiencies were observed at pH 6.0-7.0. In 
addition, we shortened the reaction time to 3 h using resting 
cells of L. mesenteroides ATCC8293 in optimal conditions. 
The kinetic parameters of the major d-ldh gene involved in 
PLA production were calculated. Conclusively, we firstly 
carried out high-level PLA production from inexpensive PPA 
using growing and resting cells.

P12 -012

N-Acetylneuraminic Acid Production by Recombinant
Escherichia coli K12 Expressing Neuraminic Acid 
Synthase Gene (NeuB)

Hye Hyeong Kim*, Seung Kee Cho, Ling Li, Nam Soo Han
Department of Food Science and Technology, Chungbuk 
National University, Korea

N-Acetylneuraminic acid (Neu5Ac) is frequently found as a 
terminal sugar in cell surface complex carbohydrates and 
plays a major role in many biological processes such as 
cellular adhesion and the binding of toxins and viruses. 
Nau5Ac is formed directly from N-acetyl-mannosamine 
(ManNAc) and phosphoenolpyruvate (PEP) by Neu5Ac synthase 
(neuB). The aim of this study was synthesis of Neu5Ac in 
recombinant E. coli by expression of neuB gene. For this, 
neuB gene was cloned from E. coli K1 and expressed in 
recombinant E. coli BL21 (DE3) Star using pET vector. The 
Neu5Ac synthase was overexpressed after induction with 
0.01 mM IPTG and the enzyme activity was 14 U/L. When 
this recombinant E. coli was used as a whole cell biocatalyst 
in a reaction with ManNAc and PEP, 1.69 mM Neu5Ac was 
produced in the reaction mixture after 9 h; 2.13 mM ManNAc 
and 5.96 mM PEP were consumed and conversion yields 
were 80% and 28.5%, respectively.

P12 -011

Isolation and Characterization of α-1,6-Glycosyl 
Polymer Hydrolyzing Bacteria from Human Intestine

Jinkyoung Kim*, Eun-young Seo, Seung Kee Cho, Jin 
Seok Moon, Nam Soo Han
Department of Food Science and Technology, Chungbuk 
National University, Korea

Dextran has predominantly α-1,6 glucosidic linkage in the 
main chain and a variable amount of α-1,2-, α-1,3-, and α
-1,4-branched linkages. Dextranoligosaccharides are regarded 
prebiotics since they have high resistance to digestive enzymes 
in the small intestine but are fermented in the large intestine, 
particularly by probiotics. The aim of this study was to 
isolate and characterize bacteria degrading dextran from 
human intestine. An selective medium containing blue 
dextran was used for the detection of dextranase-producing 
microorganisms in human feces. Colonies produced decolorized 
zone were isolated and identified using 16S rRNAgene 
sequencing analysis. Dextran degrading patterns of isolates 
were investigated by thin-layer chromatography analysis then 
their activity was determined by dinitrosalicylic acid method. 
A total of 24 strains were isolated and they were identified 
as Bacteroides spp.. One of each group was used to confirm 
dextran hydrolysis pattern. Their dextranases exhibited endo- 
type of action except B. uniformis. Further characterization of 
dextranases from isolates will provide information for the 
development of production method of dextranoligosaccharides.

P12 -013

Stimulatory or Inhibitory Effects of 6 Phytochemicals 
on Human Intestinal Microbiota

Bolortsetseg Baatar*, Eun-Young Seo, Jin Seok Moon, 
Nam Soo Han
Department of Food Science and Technology, Chungbuk 
National University, Korea

Phytochemicalsare in the presence of great number of fruits, 
vegetables, tea that influence health effects after metabolized 
by intestinal microbiota. This study was to investigate the 
growth effect of common phytochemicals on intestinal bacteria. 
For this, effects of 6 targeted phytochemicals on beneficial 
and pathogenic bacterial strains were tested. For the measure-
ment of living cells after treatment of phytochemicals on 
bacteria, MTT chlorometric proliferation assay was used for 
high throughput screening to obtain Minimum Inhibitory 
Concentration (MIC) value of each phytochemicals with 
confirmation through viable cell counting. Gallic acid showed 
the stimulation effect on Lactobacillus spp. while pathogenics 
were inhibited. Bioconversion of gallic acid by Lactobacillus 
rhamnosus GG and Lb. plantarum was resulted pyrogallol that 
has an anticancer effect. Caffeic acid, gallic acid, pyrogallol, 
quercetin and curcumin were inhibited Bacteriodes spp.,
Clostridium spp., Staphylococcus aureus, and Listeria mono-
cytogenesis more potentially than chloroamphenicol. This 
indicates that phytochemicals appear to have an exerting 
effect on the intestinal microbiota and balance the population.
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Screening of Lactic Acid Bacteria for Folate Synthesis 
and Improvement in Folate Synthesis

Kyung Min Du1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of Human 
Ecology, Seoul National University, Korea, 2Research Institute, 
Bifido Inc., Korea

Folate is a water soluble vitamin B that is required to synthe-
size amino acids and nucleic acid, and important in cell 
division & growth in various living organisms. Recommend 
daily intake is 400 μg/day for human. This study was to 
screen stong folate synthesizing bacterial strains and to 
optimize the production of folate using selected bacteria. 
Bio-assay using folate dependent strain Lactobacillus rham-
nosus KCTC 3237 was used to quantify folate. Folate and 
folate derivatives were identified by LC-MS/MS. In total, 67 
strains of Bifidobacterium and Lactobacillui were screened 
and 4 strains showed the relatively strong ability to synthesize 
folate.

P12 -016

The Synthesis of Galactooligosaccharides (GOS) from 
Galactose by Bifidobacterium longum RD47

Ai Zhi Li1*, Jeong Eun Hwang1, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of Human 
Ecology, Seoul National University, Korea, 2Research Center, 
Bifido Inc., Korea

Through the screening process for the production of galacto-
oligosacharides (GOS) from galactose by using crude enzymes 
from various lactic acid bacteria Bifidobacterium longum
RD47 was selected. GOS were synthesized in phosphate 
buffer (pH 6.7) from galactose and analyzed by thin-layer 
chromatography (TLC). Then, the optimization of the medium 
composition for the production of enzymes from B. longum
RD47 and the reaction conditions for the synthesis of GOS 
were performed.

P12 -015

Transformation of Platycosides during Fermentation 
of Platycodi Radix Extracts by Aspergillus awamori

Yully Hwang1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 2Research 
Institute, Bifido Inc., Korea

Platycodi Radix (PR) is the root of Platycodon grandiflorum 
and has been used as a traditional medicine in Korea. Platy-
codon root has been widely used to treat cold, cough and 
asthma since it exerts protective effects on the lung and 
respiratory system. The aim of this study was to analyze the 
biotransformation patterns of the platycosides from Platycodi 
Radix (PRS) during fermentation by Aspergillus awamori. 
Fermentation was carried out at 30°C under shaking culture 
for 72 h. Separation and determination of PRS was carried 
out using high performance liquid chromatography (HPLC) 
system on a C18 column. The results indicated that A. 
awamori decreased the pH during fermentation and trans-
formed platycoside E into DHPD. In conclusion, A. awamori
was proved to be a suitable microorganism for the production 
of DHPD.

P12 -017

Development of Selenium-enriched Bifidobacterium 
bifidum BGN4

Weihong Jin1*, Jeong-Ah Kim1, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of Human 
Ecology, Seoul National University, Korea, 2Research Center, 
Bifido Inc., Korea

Selenium is a trace element essential for human health and 
has received considerable attention with its nutritional value. 
In the present study various lactic acid bacteria was screened 
to select a strain with high selenium uptake efficiency. The 
total selenium was detected by ICP-AES (Inductively Coupled 
Plasma-Atomic Emission Spectrometer). Among the experi-
mental strains Bifidobacterium bifidum BGN4 showed the 
highest uptake efficiency up to 59.1%. Considering that B. 
bifidum BGN4 is a well-known probiotic strain with clinically 
proven beneficial effects Se-enriched B. bifidum BGN4 may 
provide dual healthy functions for the supplementation of 
selenium and regulation of intestinal bacteria.
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P12 -018

The Synthesis of Fucosylated Oligosaccharides by 
Bifidobacterium longum RD47

Jeong Eun Hwang1*, Myung Soo Park2,3, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of Human 
Ecology, Seoul National University, Korea, 2Research Center, 
Bifido Inc., Korea, 3Department of Culinary Art, Yeonsung 
University, Korea

Human milk oligosaccharides are mostly fucosylated at their 
non-reducing termini. It has been proposed that human milk 
oligosaccharides function as a prebiotic for bifidobacteria. 
Through the screening procedure, crude enzymes from Bifido-
bacterium longum RD47 were newly found to produce fuco-
sylated oligosaccharides. The analysis of synthesized oligo-
saccharides was performed by thin layer chromatography 
(TLC) and MALDI-TOF. For increasing the yield of fucosylated 
oligosaccharides, we optimized the synthesis conditions and 
evaluated the effect of the medium composition on the pro-
duction of enzymes from B. longum RD47. The synthesized 
fucosylated oligosaccharides may provide a new constituent 
for the HMOs and novel prebiotic food ingredient.

P12 -020

Identification of Aflatoxin, Ochratoxin, and Fumonisin 
Production in Aspergillus Strains

Nam Yeun Kim1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 2Research 
Institute, Bifido Inc., Korea

Mycotoxins are secondary metabolites produced by fungi. 
The fungi presented in the Korean fermented food were 
recognized as effective microorganisms for fermentation. The 
fungi that grow in these products are generally regarded as 
safe. However, there are mycotoxin producing fungi among 
them. In the opinion of EFSA, Aspergillus niger and Aspergillus 
oryzae are not suitable for QPS status as they have potential 
for mycotoxin production. Recognizing the necessity to inve-
stigate on the possibility of the various Aspergillus species to 
produce mycotoxins, Aspergillus flavus var. oryzae strains and 
Aspergillus niger aggregates were screened for their ability to 
produce aflatoxin, ochratoxin and fumonisin by using multiplex 
PCR, HPLC and ELISA. When examined for the 19 strains, 
several strains of Aspergillus flavus var. oryzae strains showed 
aflatoxin production. For Aspergillus niger aggregates, various 
strains showed ochratoxin and/or fumonisin biosynthetic 
genes. The results suggest that identification and selection of 
the mycotoxin non-producing strains are necessary even when 
using A. oryzae of A. niger for the production of fermented 
foods.

P12 -019

Identification of Yeast Isolated from Korean Nuruk 
and Their β-Glucan Content for Selection Functional 
Brewing Yeast

Sun-Hee Kang*, Jang-Eun Lee, Young-Hee Kwon, 
Ae-Ran Lee, Byung Hak Ahn
Korean Alcoholic Beverage Research Center, Korea Food 
Research Institute, Korea

The purpose of the present study was to select the high 
physiological functionality of brewing yeast by comparing β
-glucan content of the 178 strains isolated from Korean 
traditional nuruk. Results of β-glucanase resistance test of the 
178 yeast, it showed that the difference between the number 
of viable cells by the strain to 6.0×103 - 8.3×107 CFU/mL, 
demonstrating the differentiation in the β-glucan contents of 
yeast cell wall. We selected 23 yeast strains that showed high 
glucosidase resistant and identified their strains and quan-
tified the β-glucan content. β-glucan content of yeast strains 
showed the significant difference in the range of 11.47-35.53% 
w/w (p<0.001). As a result of the identification of the strains, 
Candida showed the highest β-glucan content in the range of 
29.04-35.53% w/w and Saccharomyces cerevisiae (21.63-27.35% 
w/w), Wickerhamomyces anomalus (11.47-13.86% w/w) app-
eared high content of β-glucan. The present study highlights 
the insight to the β-glucan contents of brewing yeast. There-
fore this result can be applied to increase physiological func-
tionality of makgeolli, through using high β-glucan containing 
yeast.

P12 -021

Isolation and Characterization of Lactobacillus 
plantarum 4-3 Inhibiting Growth of Helicobacter 
pylori from Makgeolli

Sol Ji No*, Jin Seok Moon, Nam Soo Han
Department of Food Science and Technology, Chungbuk 
National University, Korea

The interest on the development of probiotic lactic acid 
bacteria (LAB) for the therapeutic treatment of Helicobacter 
pylori has been increased. The aim of this study was to 
isolate LAB inhibiting growth of H. pylori from makgeolli and 
investigate the inhibitory and probiotic characteristics of the 
isolate. For this, strain with the largest clear zone from paper 
disk assay was isolated and it was identified as Lactobacillus 
plantarum through 16s rRNA gene sequencing with 99% 
homology. This strain, Lb. plantarum 4-3, inhibited urease 
activity by 25-35%. The binding of H. pylori in gastric epithe-
lial cell line, AGS, was decreased 20-45% after addition of 
the culture medium. Acid and bile salt tolerance tests showed 
that the isolate maintained initial viable cell count then had 
excellent resistance: 98% tolerance in acid, 90% tolerance in 
bile salt. Also, hemolysis phenomena were not observed 
when isolated bacteriawas incubated in the blood agar media. 
We conclud that Lb. plantarum 4-3 may be a good candidate 
as a probiotic LAB harboring anti-H. pylori activity.
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Cloning, Expression, and Characterization of 
Fructokinase from Leuconostoc mesenteroides subsp. 
mesenteroides ATCC 8293

A Reum Lee*, Ling Li, Nam Soo Han
Department of Food Science & Technology, Chungbuk 
National University, Korea

Leuconostoc used in the fermentation industryis heterofer-
mentative lactic acid bacteria and is preferred to fructose as 
a carbon source compared with the other sugars. When 
fructose is used as carbon source, it is uniquely converted 
to fructose-6-phosphate by fructokinase and then metabolized 
in glycolysis pathway. Therefore, the aim of this study was 
to clone and express fructokinase from Leuconostoc and to 
characterize it. The frk gene (LEUM_0290, 867bp, 288a.a.) 
which encoding fructokinase was amplified from L. mesen-
teroides ATCC 8293 genomic DNA using two primers (Frk-N, 
Frk-C). The frk gene was cloned and overexpressed in 
Escherichia coli BL21 (DE3) Star using an inducible pETDuet-1 
vector. The enzyme was purified by Ni-NTA His-tag affinity 
chromatography and a specific activity of the purified enzyme 
was measured. In the results of substrate specificity of fructo-
kinase using thin-layer chromatography, fructokinase was 
specific for mannose as well as fructose. Consequently, this 
study presents first characterization results of Leuconostsoc 
fructokinase at the molecular and biochemical levels.

P12 -024

Isolation and Identification of Strains Converting 
Rutin to Quercetin from Human Intestinal 
Microorganism

Na Rae Shin*, Eun Young Seo, Bolortsetseg Baatar, 
Nam Soo Han
Department of Food Science and Technology, Chunbuk 
National University, Korea

Quercetin, a member of the flavonoids family, is one of the 
most prominent dietary antioxidants and it has high bioavail-
ability than rutin. In this study, human intestinal bacteria 
converting rutin to quercetin was isolated using BHI broth 
and identified by 16S rRNA gene sequence analysis. As 
results, 2 strains were isolated and they were identified as 
Enterococcus hirae (97% homology) and Enterococcus faecailis 
(99% homology). When these strains were incubated with 0.8 
mM rutin in BHI broth for 24 h, they produced quercetin 
with similar yield: 0.39 mM, 47.5% by E. hirea and 0.45 mM, 
58.4% by E. feacailis. These results suggest that 2 isolates 
obtained in this study can be used for bioconversion of rutin 
to quercetin.

P12 -023

Fermentation of Soymilk Using Proteolytic Lactic 
Acid Bacteria and Skin Care Effect of Soybean Peptide

Sulhee Lee*, Young-Seo Park, Jin Wook Kim1, Dong-Hun 
Jang2

Department of Food Science and Biotechnology, Gachon 
University, Korea, 1LCS Biotech, Korea, 2Yonsei University 
Milk, Korea

Twenty nine strains which showed high protease activity 
were isolated from various fermented foods. Among them, a 
strain which showed the highest protease activity (126 
mU/mL･min) was selected and identified as Lactobacillus 
paracasei MK1. The optimum conditions for the fermentation 
of soymilk were determined as follows; 30°C of growth temp-
erature, 30 h of growth time, initial pH 6.0. When soymilk 
was fermented with L. paracasei MK1 in optimum condi-
tions, the average molecular weight of protein digests was ca. 
15 kDa. Soymilk was treated with flavourzyme and fermented 
with L. paracasei MK1 and then fractionated with ultrafilt-
ration membranes of which molecular weight cut off were 5 
kDa to prepare in vitro and in vivo test samples for the 
validation of skin care effects. Anti-oxidative activity of 
soymilk sample measured by DPPH was higher than those of 
non-fermented soymilk. Here we describe its protective effect 
against UV-induced skin damages. Treatment with fermented 
soymilk resulted in the increase of procollagen synthesis by 
164% in human dermal fibroblasts and the decrease of a 
pro-inflammatory cytokine, TNF-α induced by UV irradiation 
in human keratinocytes.

P12 -025

Reconstruction of Sucrose Isomerase from Pectobacterium
carotovorum KHH 3-1 by Site Directed Mutagenesis 
for Its Glycosylation Activity

Cheon-Hyeon Nam*, Dong-Ho Seo, Jong-Hyun Jung, 
Chang-Sik Oh1, Cheon-Seok Park
Graduate School of Biotechnology and Institute of Life Sciences 
& Resources, Kyung Hee University, Korea, 1Department of 
Horticultural Biotechnology and Institute of Life Sciences & 
Resources, Kyung Hee University, Korea

Sucrose isomerase (SIase, EC 5.4.99.11) from Pectobacterium 
carotovorum KKH 3-1 (PCSI) produces isomaltulose (palati-
nose, α-D-glucopyranosyl-1,6-D-fructofuranose) and trehalulose 
(α-D-glucopyranosyl-1,1-D-fructofuranose) from sucrose by 
isomerization reaction. The computer simulation revealed 
that a Arg325 residue in PCSI may play an important role in 
fructose binding and also be composed of conserved region. 
After hydrolysis reaction, fructose was bound to this fructose 
binding residues and transferred to the acceptor to make 
sucrose isomers. The site directed mutagenesis of Arg325 to 
Lys325 modified the isomerization activity of PCSI. The ana-
lysis of Lys325 revealed that this mutant increased isomaltu-
lose production and reduced trehalulose production. Intere-
stingly, furthermore, R325K mutant produced a significant 
amounts of isomaltose (6-O-α-D-glucopyranosyl-D-glucose), 
which is atypical property in SIase. Isomaltose production 
drastically increased with the addition of glucose in this 
reaction. We confirmed that rare disaccharides production by 
mutant enzyme reaction with hexoses such as allose, mannose, 
and galactose as accepters.
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P12 -026

Analysis of Genome of Methanogenic Hyperthermophilic 
Archaeon, Methanocaldococcussp. JH146

You-Tae Kim*, Jong-Hyun Jung, Dong-Ho Seo, James F. 
Holden1, Cheon-Seok Park
Department of Food Science and Biotechnology, Institute of 
Life Sciences and Resources, Kyung Hee University, Korea, 
1Department of Microbiology, University of Massachusetts, USA

Methanogens are microorganisms that generate CH4 as a 
major product of their energy metabolism, which have been 
one of the oldest biological processes. Several methanogenic 
archaeon usually have nitrogenase for reducing N2 to NH3, 
which is assimilated by a glutamine synthetase producing 
glutamate. Among them, Methanocaldococcus species are 
hyperthermophilic archaea which can grow at up to 90°C
which is higher than the current upper temperature limit of 
biological nitrogen fixation. Recently, Methanocaldococcus sp.
JH146 was isolated from Axial Volcano and Endeavour Seg-
ment in the northeastern Pacific Ocean. To investigate this 
strain in genome level, genomic DNA was isolated and 
sequenced through hybrid sequencing containing both 454- 
GS-FLX Pyrosequencing and illumina Hiseq 2000. The whole 
genome of Methanocaldococcus sp. JH146 consisted of 
1,607,556 base pairs having 1,778 open reading frames with 
two rRNA operons. The GC content was calculated as 31%. 
From the KEGG analysis, metabolic pathway related with 
sugar utilization such as glycolysis and ribulose monophosphate
pathway were predicted. And also there are nitrogenase 
cluster associated with nitrogen fixation metabolism.

P12 -028

Probiotics Characteristics of Pediococcus acidilactici, 
Pediococcus pentosaceus Isolated from Korean Rice 
Wine, Makgeolli

Yeo-Ul Park*, Myo-Deok Kim, Dong-Ho Seo, Jung-Hyun 
Jung, Jae Gwang Park1, Sung Youl Hong1, Jae Youl Cho1, 
Sun-Young Park2, Jong-Wook Park2, Woo-Chang Shin2, 
Cheon-Seok Park
Graduate School of Biotechnology and Institute of Life Science 
& Resources, Kyung Hee University, Korea, 1Department of 
Genetic Engineering, Sungkyunkwan University, Korea, 
2Research Laboratory, Kooksoondang Brewery Co., Ltd., Korea

Lactic acid bacteria (LAB) are known as typical probiotics 
having health beneficial effect such as improvement of immune 
function, antimicrobial activity and activation of gastrointes-
tinal function. Makgeolli is Korean traditional alcoholic beverage 
with physiological functionality such as antioxidant activity. 
Seventeen k  inds of LAB were isolated from makgeolli and they 
were identified as eight Pediococcus acidilactici strains, six 
Pediococcus pentosaceus strains, two Lactobacillus curvatus 
strains, Lactobacillus curstorum strain, respectively. Among 
them, Pediococcus acidilactici 5 (PA5), Pediococcus pentosaceus
5 (PP5), Lactobacillus curvatus 1 (LC1), and Lactobacillus 
curstorum 1 (LBC1) displayed high acid and bile tolerance 
properties. The adherence to Caco-2 cells was evaluated and 
PA5 showed the highest adherence rate of 19-43%. Nitric oxide 
(NO) production value was measured for their immunomo-
dulation activities in vitro. The result showed that both PA5 
and PP5 possessed strong immune enhancing activity. In con-
clusion, PA5 and PP5 may support some functionality of 
makgeolli and can be used as possible probiotic for further 
application in food industry.

P12 -027

Idnetification and Characterization of Thermostable β
-Glucosidase from Hyperthermophilic Archaeon 
Pyrococcus sp. ST04

Ki-won Kang*, Jong-Hyun Jung, Dong-Ho Seo, 
Cheon-Seok Park
Graduate School of Biotechnology and Institute of Life 
Sciences & Resources, Kyung Hee University, Korea

Cellulases are important industrial enzymes broadly utilized 
in bioethanol, textile, detergent, and beer brewing industries. 
These enzymes classified into three groups including endo-
glucanases, cellobiohydrolases, and β-glucosidases, which 
could catalyze the cleavage of β-1,4 glycosidic bonds of 
cellulose into glucose. Especially, β-glucosidase is an essential 
enzyme to produce the glucose. The gene encoding β-glyco-
sidase in GH family 1 was identified in the genome of 
Pyrococcussp. ST04. It is consisted of1,452 nucleotides 
encoded a polypeptide (PyBGL) that was 483 amino acids. 
PyBGL has high similarity with β-galactosidase from Pyro-
coccus abyssi GE5 (87%), and β-mannosidase from P. horikoshii
OT3 (87%). To investigate its properties, the gene was isolated 
and expressed in E. coli CodonPlus RP (DE3). The recombi-
nant PyBGL was purified by heat treatment and Ni-NTA 
affinity chromatography. The best substrate of the PyBGL is 
determined to be p-nitrophenyl-β-D-glucopyranoside (pNPG) 
and the optimum pH is pH 5.0. Interestingly, it was high 
thermostable enzyme whose activity was maintained after 
heat treatment at 100oC for 4 h.

P12 -029

Strong Lytic Activity of Staphylococcus aureus Phage 
SA13 and Its Lytic Enzyme

Yoonjee Chang*, Sangryeol Ryu
Department of Food and Animal Biotechnology, Center for 
Food and Bioconvergence, Department of Agricultural Biotech-
nology, Seoul National University, Korea

Staphylococcus aureus is one of the dangerous pathogens 
associated with food poisoning as well as various types of 
infections. The number of staphylococcal infections increases 
continuously, however the treatment becomes more difficult 
because of the prevalence of staphylococcal strains resistant 
to antibiotic agents. Bacteriophage or endolysin has been 
regarded as a new tool to control pathogenic bacteria that we 
isolated twelve phages infecting S. aureus and characterized 
them. They all belonged to the Siphoviridae family, all the 
phages formed clear plaques and used wall teichoic acid as 
a receptor. SA13 phage was selected for further study as the 
phage showed the strongest host lysis activity and the phage- 
resistant bacteria appeared slower than the other phages. 
SA13 phage contains about 43 kb double-stranded DNA 
genome with 62 ORFs. Bioinformatic analysis revealed a 
putative lytic protein, SA13_ORF61, which had high homo-
logy with N-acetylmuramoyl-L-alanine amidase. The SA13_ 
ORF61 protein (LysSA13) was purified and their bacteriolytic 
activity was demonstrated. Taken together, S. aureus-targeting 
SA13 phage and its endolysin LysSA13 have high potential 
as biocontrol agents.
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P12 -030

Effects of Storage Conditions on Growth of Microbial 
Populations of Ready-to-eat (RTE) Products

Ahreum Lee*, HaengSuk Jeong, Jong-Soo Kim, 
Jung-Hoon Lim, Myeong-Jai Yea
Lotte R&D Center, Korea

Eight food samples were evaluated for microbial growth at 
different storage conditions. These samples were acquired 
through the following process in which after products are 
produced, transported for up to 15 h, distributed in conveni-
ence stores and then the experiment was done in about 20 
min. Research data shows that general microbial populations 
were about 4.2 log CFU/g after 24 h kept in a freezer, 5.5 log 
CFU/g after 24 h storage in a refrigerator, and 5.0 log CFU/g 
after 4 h storage in a refrigerator upon arrival, respectively. 
In the case of the initial bacteria count of 2.2 log CFU/g, the 
bacteria population was increased by approximately 1.2 times 
after 24 h storage in a refrigerator and a freezer. In the case 
of the initial bacteria count of 4.11 log CFU/g, the bacteria 
population was increased by 1.4 times after 24 h kept in a 
refrigerator and by 1.1 times after 24 h storage in a freezer. 
This study concludes that there were no significant differ-
ences between these 2 groups of ready-to-eat (RTE) products; 
in the case of the sample done in about 20 min upon arrival 
and in case of the sample rapidly frozen, stored, and thawed 
at room temperature for 30 min.

P12 -032

Secondary Role of Bacteriophage Tail Fiber Protein in 
Host Specificity

Bookyung Park*, Hakdong Shin, Sangryeol Ryu
Laboratory of Molecular Food Microbiology, Department of 
Food and Animal Biotechnology, Department of Agricultural 
Biotechnology and Center for Food and Bioconvergence, 
Seoul National University, Korea

Bacteriophage infecting specific bacteria has emerged as a new 
tool to control various food-borne pathogens. A novel bacterio-
phage SCB3 targeting Salmonella enterica serovar Typhimu-
rium was isolated from chicken skin. Morphological analysis 
revealed that SCB3 belongs to the Siphoviridae family. The 
genome of SCB3 consists of 108,773-bp nucleotides excluding 
terminal redundancy with 153 open reading frames (ORFs). 
Additional phylogenetic analysis revealed that SCB3 is T5- 
like phage. Interestingly, SCB3 could infect only rough strains 
which do not have O-antigen of lipopolysaccharides even 
though BtuB (the vitamin B12 uptake outer membrane protein) 
is used as a host receptor. Comparison of the whole genomes 
of another T5-like phage SPC35 and SCB3 revealed that the 
specificity to rough strains of SCB3 might be associated with 
tail fiber genes. Swapping of the tail fiber gene of SCB3 with 
that of SPC35 enabled SCB3 to infect wild type Salmonella, 
suggesting that the tail fiber protein is involved in the inter-
action of phage with O-antigen. These results indicate that 
phage tail fiber protein may play an ancillary role in infection 
of bacteria by phages using BtuB as a receptor.

P12 -031

Proliferation of Bacteria in Icecream According to 
Defrosting Conditions

Eun-Shil Song*, Ji-Su Yu, Haeng-Suk Jeong, Jong-Soo 
Kim, Jung-Hoon Lim, Myeong-Jai Yea
Lotte R&D Center, Korea

Icecreams are under manufacturing standards and component 
specifications of livestock products. In order to minimize the 
proliferation of bacteria in the preprocessing process, defros-
ting of icecream products (in this study, 5 types of 8 kinds) 
should be done at 40°C for 15 min. The purpose of this study 
is to see the change in the proliferation of microorganism 
according to the conditions of defrosting. The proliferation of 
bacteria was compared with temperature of 40°C and 23±2°C
and every 2 h for each temperature condition till 24 h. The 
procedure is as follows; 25 g (mL) of sample was dilluted 
with 225 g of 0.85% saline solution and then homogenized. 
1 mL of this serial dilluted solution was inoculated with Plate 
Count Agar and cultivated at 35°C for 48 h. Then the number 
of bacteria was counted. The result indicated that suitable 
defrosttemperature and time for analysis of bacteria with less 
than 1.1-2.3 log CFU/g at initial stage was 40°C and within 
6 h and 23±2°C and within 10 h respectively.

P12 -033

Identification and Characterization of Lactobacillus 
plantarum for the Production of Doenjang

Jin Sun Kim*, SangHyun Kim, Jeonghee Surh, Je Hyuk 
Lee1, Ki-Hyo Jang
Department of Food & Nutrition, Kangwon National University, 
Korea, 1Department of Food & Nutrition, Kongju National 
University, Korea

The aim of this study was to identify the possibility of using 
Lactobacillus plantarum as an inoculum for the production 
of doenjang. The approaches used wasthree-fold. Firstly, 
amino acids profiles of nine LABs and bifidobacteria were 
performed using MRS as growth medium and L. plantarum
was selected as an arginine pathway-deficient strain. Secondly, 
cell growth of L. plantarum in sterilized doenjang was carried 
out to determine susceptibility to inhibition by high concen-
tration of salt (-14%) in doenjang. Thirdly, the optimum 
addition ratio of L. plantarum and doenjang were determined. 
Based on the above experiments, 12.5 mg of cells was mixed 
with 10 g of doenjang in the presence of isoflavones (glycoside 
form) and incubated at 4oC for 6 months. The results indicate 
that L. plantarum can be used for the doenjang fermentation.
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P12 -034

Molecular Cloning and Biochemical Characterization 
of a Novel Thermostable α-Glucosidase from Pyroba-
culum aerophilum str. IM2

Seonmi Kim*, Dahye Byun, Hyewon Lee, Hye-Yeon 
Jeon, Hye-Jeong Choi, Dam-Seul Ko, Yeseul Ku, Nari 
Kim, Jae-Hoon Shim
Department of Food Science and Nutrition, Hallym University, 
Korea

A novel thermostable α-glucosidase (PAE1968) from Pyroba-
culum aerophilum str. IM2 was successfully expressed in 
Escherichia coli and characterized. The pae1968 gene contained 
2055 bp, which encodes 684 amino acids. Recombinant 
PAE1968 was purified by Ni-NTA affinity chromatography 
and it is apparently an enzyme with a molecular mass of 76 
kDa. The recombinant alpha-glucosidase was extremely ther-
mostable, with an optimal temperature at 90°C. The enzyme 
was stable at pH 4.5-7.5 and had an optimum pH at 6.0. The 
enzyme retained at least 80% of its maximal activity in the 
pH range of 4.5-7.5. The enzyme showed high turnover 
number on maltose (G2) and maltose (G3). Also it catalyzed 
hydrolysis of α-1, 6 linkage. The results of this study in the 
industrial starch have excellent potential for improvement.

P12 -036

Electrical and Nutritional Properties of Onion Juice

SangHyun Kim*, Jin-Sun Kim, Jeonghee Surh, Soon Ah 
Kang1, Ki-Hyo Jang
Department of Food & Nutrition, Kangwon National University, 
Korea, 1Department of Conversing Technology, Graduate 
School of Venture, Hoseo University, Korea

Onion is rich source of fructooligosaccharides and quercetin. 
Onion usually consumed as raw material but also can be 
used for making juice. Juice processing includes addition of 
water, sterilization and packaging. In the present study, we 
evaluated influence of sterilization temperature on the nutri-
tional and electrical properties of onion juice. After addition 
of water to onions, onions were sterilized at various tempe-
ratures: 105oC for 5 h (designated as Juice A), 110oC for 5 
h and 10 min (Juice B), 115oC for 5 h 20 min (Juice C), 120oC 
for 4 h 30 min (Juice D) and 120oC for 5 h 30 min (Juice 
E). Ethanol concentration of five onion juices were similar. 
However, total sugar concentration and conductivity was 
lower in Juice A than in other juices. Protein concentration 
was the lowest in Juice A, and increased as increase sterili-
zation temperature up to 115oC. However, further increase in 
temperature to 120oC failed to increase protein concentration. 
The overall results of this study demonstrates that the optimal 
sterilization condition for preparation of onion juice is 115oC 
for 5 h 20 min. 

P12 -035

Physicochemical Characteristics of Domestic Yakju 
and Whisky

Ki-Hyo Jang*, Jin Sun Kim, Kang Hyun Choi, Kyung Sun 
Park, Soo Hyoung Park, Je Hyuk Lee1, Soon Ah Kang2

Department of Food & Nutrition, Kangwon National University, 
Korea, 1Department of Food & Nutrition, Kongju National 
University, Korea, 2Department of Conversing Technology, 
Graduate School of Venture, Hoseo University, Korea

This study aimed to compare physicochemical characteristics 
of takju, yakju and whisky. Price of whisky used were 
3,414-7,804 won/100 mL, which were 3.9-9.0 fold higher than 
that of commercial yakju. Ethanol concentration of whisky 
were 39.4-40.5%, which were 3.0-3.1 fold higher than that of 
yakju. In whisky, acidity, electric conductivity and sugar 
concentrations were lower (p<0.05), however soluble solids 
were higher as compared to takju and yakju. The contents 
of P, K, Mg, Ca, Si, Zn were significantly lower (p<0.05) 
however, Se and Cu were higher (p<0.05) in whisky, as 
compared to takju and yakju. Absorbance at 280 nm was the 
highest in whisky but decreased as increased to 520 nm. 
Protein concentration in whisky and yakju were not detected. 
Taken together with these results, it was investigated that 
physicochemical characteristics of whisky were very much 
different from beer, indicating that the changes encounted in 
whisky during in oak barrel was significant.

P12 -037

Quality Evaluation of Makgeolli Containing Alcohol 
Tolerant Pediococcus acidilactici Strain K3

Danbie Jang*, Naeun Ryu, Min-Kyu Park, Min-Kyung 
Woo, Tae Man Jung1, Jin Young Choi1, Han-Seung Lee
Department of Bio-Food Materials, Silla Univeristy, Korea, 
1AmBio Co., Ltd., Korea

Lactic acid microorganisms are the major probiotics but they 
are not favorable for makgeolli fermentation. An alcohol-tole-
rant lactic acid bacterium, Pediococcus acidilactici strain K3 
was isolated from nuruk, Korean traditional fermentation 
starters mix. Using membrane cell-recycling bio-reactor 
(MCR), we achieved high amount of Pediococcus acidilactici 
strain K3 9.2×109 CFU/mL) in 70 L fermentor and success-
fully produced dried powder form product of P. acidilactici 
strain K3 (8.1×1011 CFU/g) in industrial scale. After adding 
Pediococcus acidilactici strain K3 to commercial makgeolli to 
107 CFU/mL), we measured the properties of the LAM added 
makgeolli for one month. Most of properties such as alcohol 
contents, pH, total acidity, reducing sugars, and solid contents 
were not greatly changed during storage at 10°C and it 
suggested that LAM adding makgeolli can be produced.
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P12 -038

Quality Characteristics of Cucumber Jangachi Using 
Sake Cake by Salt Concentration and Storage Period

Young Ran Park*, Joeng Soon Cho, Ji Hye Park1, Ji Ho Choi1

Myongji University, Korea, 1National Academy of Agricultural 
Science, RDA, Korea

In this study, to improve the preservation of cucumber and 
replace high salt jangachi available in the market, quality 
characteristics of low salt jangachi are investigated. To this 
end, cucumber jangachi using Sake cake was prepared and 
it was to check the quality characteristics. After preparing 
various cucumber jangachi by changing salinity, their corres-
ponding physicochemical characteristics, hardness and sensory 
evaluation are conducted. We use five samples with 0%, 3%, 
6%, 9%, and 12% brine in their treatment plots (CJ0, CJ3, 
CJ6, CJ9, CJ12). In the case of cucumber jangachi using Sake 
cake the salinity content decreases definitely to 0.69-1.52% 
in 0%, 3%, 6%, 9%, and 12% brine on the final twenty eighth 
day, and despite decreasing of salinity, in texture and overall 
acceptability the scores are higher than the above results. 
Thus, we conclude that it is possible to fully produce low 
salt cucumber jangachi of high quality using Sake cake
instead of high salt one.

P12 -040

Quality Properties of the Fermented Squid Byproduct 
with Probiotics

Won Il Cho*, Sang Moo Kim
Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

Squid processing byproducts are mainly consisted of protein 
and minerals which are useful for the manufacture of natural 
seasoning. Lactic acid bacteria is used as a starter to utilize the 
nutrition in raw material, produce the lactic acid and extend 
the shelf life of food, etc. In this study, the effects of Lacto-
bacillus plantarum (LP) and Lactococcus lactis (LS) starters on 
the quality properties of the squid processing byproducts 
were investigated. The pH and total acidity of the fermented 
squid byproduct decreased in a time-dependent manner. The 
amino nitrogen content of the fermented squid byproduct 
with mixed starter was the highest among all treatments. The 
fermented squid byproduct with mixed starter had the highest 
LAB during fermentation. Free amino acid of the fermented 
squid byproducts with mixed starter consisted of sweet and 
savory amino acids were higher than bitter amino acids. 
Based on sensory evaluation, there was no significant dif-
ference between the fermented squid byproduct and other 
commercial products (p<0.05). Therefore, the fermented squid 
byproduct by LABs can be used possibly as an ingredient for 
the manufacture of natural seasoning in food industry.

P12 -039

Comparison of Quality Characteristics of Jeom-ju by 
Varying Water Adding Rate

Ji Hye Park*, Ji Ho Choi, So Ra Kim, Soo Hwan Yeo, Seok 
Tae Jeong, Han Seok Choi, Ji Eun Kang, Jae Ho Lee
National Academy of Agricultural Science, RDA, Korea

Jeom-ju which written in the ancient document, Sang-ga-yo-rok,
recognized as sticky liquor. In this study, we made Jeom-ju 
by varying the amount of water to provide a industrial foun-
dation and we carried out the physicochemical characteri-
stics and sensory evaluation. The water adding rate of Jeom-ju
which written in the Sang-ga-yo-rok, calculated as 64% and 
in this study, we set 54%, 64%, 74%, 84% (v/w) and then 
made Jeom-ju for 84 days in incubator at 25°C (February-April). 
The more water added, the more alcohol content was (within 
4%), while the more reducing sugar reduced. Titratable 
acidity was lowest in 64% Jeom-ju treatment and the pH and 
amino acidities have no difference in whole treatments. 64% 
as a result of physicochemical analysis of Jeom-ju, which 
showed low acidity, were considered beneficial in the 
evaluation.

P12 -041

Investigation of Functional Characteristics of Lactoba-
cillus paracasei subsp. paracasei ML7 Isolated from 
Mukeunji

Hyo Ju Kim*, Hea Mi Sung, Hyun-Kyung Shin, Eun Ju Yang
Jeonnam Biofood Technology Center, Korea

This study was conducted to investigate the functional cha-
racteristics of Lactobacillus paracasei subsp. paracasei ML7 
isolated from mukeunji. The safety of strain ML17 was veri-
fied by hemolysis test and harmful enzymatic activity like β
-glucuronidase and β-glucosidase. Lb. paracasei subsp. para-
casei ML7 showed high resistance in pH 3.0-9.0 and to salt 
stress (2%-15%) in the tolerance test for industrial application. 
This strain was tested to resist to artificial gastric juice and 
bile juice. After incubation in artificial gastric juice (2 h) and 
bile juice (24 h), number of surviving cells was 8.29 log CFU/ 
mL. The cell-free extract of Lb. paracaseisubsp. paracasei
ML7 showed high growth inhibitory effects on the growth of 
AGS human gastric adenocarcinoma cells and HT-29 human 
colon carcinoma cells with 50% and 38.2%, respectively.
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P12 -042

Substrate Specificity of a Commensal Sialidase from 
Bacteroides thetaiotaomicron

Hee-Jeong Ahn*, Dae-Han Lee, Min-Gyu Kim, 
Young-Wan Kim
Department of Food and Biotechnology, Korea University, Korea

Sialidases release the terminal sialic acid residue from a wide 
range of sialic acid-containing polysaccharides. Bacteroides 
thetaiotaomicron, a symbiotic commensal microbe, resides in 
and dominates the human intestinal tract. In this study we 
investigated the substrate specificity of a recombinant siali-
dase from Bacteroides thetaiotaomicron (BTSA) using chro-
mogenic substrates, sialolactoses, polysialic acid, and sialo-
glycans on a couple of glycoproteins as the substrates. The 
data revealed that BTSA has broad substrate specificity, inclu-
ding specificity for 2,3-, 2,6-, and 2,8-linked sialic substrates 
with maximum activity at pH 7 and 40°C. The kinetic para-
meters for 4-methylumbelliferyl-α-D-sialic acid (MU-SA) were 
kcat of 1.9 s-1 and KM of 57 μM, with an overall kcat/KM of 33.3 
s-1mM-1. When employing MU-SA as a sugar donor, BTSA 
transglycosylation activity was not observed with pNPGal 
312 and lactose as the acceptors. The BTSA activity was 
strongly inhibited by Cu2+, Fe2+, Zn2+, and SDS, whereas 
there was no metal ion as an activator.

P12 -044

Novel Amylose Encapsulation System Based on 
Enzymatic Amylose Polymerization

Ji-Hoon Jung*, Dong-Ho Seo, Cheon-Seok Park, 
Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee University, Korea

Novel amylose encapsulation was developed based onenzy-
matic amylose polymerization. This encapsulation system 
was used to apply specific molecule that are generally diffi-
cult to encapsulate. DGAS is a glucosyltransferase that hydro-
lyzes sucrose into glucose and fructose and produces amylose 
polymers fromthe released glucose. Single wall carbon nano-
tube (SWNT) was used as a target molecule. Under normal 
conditions SWNT was poorly dispersed in water and cause 
nonspecific adhesion. These disadvantages lead to huge econo-
mic losses in bio-chemical and electronic industry. In this 
research SWNT was encapsulated in DGAS enzyme reactive 
solution without any other drastic energy usage such as 
sonication or boiling. Amylose modified SWNT was well 
dispersed in water and precipitated by α-amylase hydrolysis. 
Raman spectrum shows that amylose-SWNT supramolecule 
was not forming any covalent bond without structural complex. 
Interaction of helical amylose with SWNT was confirmed by 
atomic force microscopy. Based on these results we expect to 
show a good efficiency when this system will be applied to 
food functional molecules region such as free fatty acid.

P12 -043

Expansion of O-Glycoligase Repertories toward 
Cyclodextrin Glucanotransferase

Chao Li*, Hee-Jeong Ahn, Jin-Hyo Kim1, Young-Wan Kim
Department of Food and Biotechnology, Korea University, 
Korea, 1Chemical Safety Division, National Academy of Agri-
cultural Sciences, Rural Development Administration, Korea

O-Glycoligase is a retaining glycoside hydrolase mutant 
whose hydrolysis activity was markedly reduced by the 
mutation of its general acid/base catalytic residue but its 
transglycosylation activity still maintained. A cyclodextrin 
glucanotransferase mutant with an alanine residue at its 
general acid/base catalyst position (CGT-E284A) was const-
ructed, and no significant hydrolytic function but obvious 
transfer activity was detected using α-maltosyl fluoride (αG2F) 
and 4-nitrophenyl β-D-maltoside (4-NPβG2) as the substrates. 
Through site-directed saturation mutagenesis at the position 
of its acid/base catalyst, two mutants were screened; One is 
a mutant with a glycine residue at Glu284 (CGT-E284G) 
showing better activity than the original alanine mutant, and 
the other is a mutant with a serine residue (CGT-E284S) with 
severe hydrolytic activity. CGT-E284G showed improved 
catalytic efficiencies (kcat/KM) ranging from 3 to 5 folds com-
pared to those of CGT-E284A. Transglycosylation yield of the 
reaction using αG2F and 4-NPβG2 at 1 mM each was about 
80%, and NMR analysis confirmed that the transfer product 
was 4-nitrophenyl β-D-maltotetraoside.

P12 -045

Factors Affecting the Growth and Mycotoxin Production 
of Aspergillus flavus on Rice during Storage

Seonyeong Choi*, Hyejung Jun, Jee-Hoon Ryu
Department of Food Bioscience and Technology, College of 
Life Sciences and Biotechnology, Korea University

We studied the growth of A. flavusand its mycotoxin produc-
tion on rough rice, brown rice, and white rice stored at 21°C
with 85% relative humidity (RH), 21°C with 97% RH, and 
30°C with 85% RH for 120 days. The initial populations of 
A. flavus on rice were 3.6 log CFU/g. When stored at 21°C
with 85% RH, the populations of A. flavus did not change 
significantly over 120 days, and aflatoxin B1 (AFB1) was not 
produced. At 21°C with 97% RH, the population of A. flavus
increased significantly, to 5.9, 7.3, and 6.7 log CFU/g on 
rough, brown, and white rice, respectively, and AFB1 was 
produced after 20 days. AFB1 was detected on rough, brown, 
and white rice, up to 141, 491, and 145 ng/g, respectively. 
The highest population and AFB1 concentration were observed 
on brown rice. At 30°C with 85% RH, the populations of A. 
flavus on rough, brown, and white rice were 5.9, 6.6, and 6.3 
log CFU/g, respectively, after 120 days. A. flavus produced 
AFB1on rough (97 ng/g) and brown (203 ng/g) rice after 120 
days. These results may be useful in determining environ-
mental conditions to prevent growth and mycotoxin production 
of A. flavus on rice during storage.
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Development of Antimicrobial Sachet Containing Oregano 
Microcapsules to Inhibit the Growth of Erwinia chrysanthemi
on Fresh Iceberg Lettuce

Hyun-Sun Seo*, Ahreum Cho1, Jaejoon Han, Jee-Hoon Ryu
Department of Food Bioscience and Technology, College of 
Life Sciences and Biotechnology, Korea University, Korea, 
1Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea

We developed a sachet releasing oregano essential oil vapor 
and evaluated its lethal activities against Erwinia chrysanthemi 
and molds and yeasts (MY) for fresh iceberg lettuce. Oregano 
essential oil was microencapsulated in polyvinyl alcohol and 
those capsules were deposited in a roll paper sachet (oregano 
sachet). The sachet was stored with iceberg lettuce, which 
containing 6.4 log CFU/5 pieces of E. chrysanthemi, at 20°C
and 85% relative humidity for 5 days. During storage, the 
populations of E. chrysanthemi and MY on lettuce were 
determined. The population of E. chrysanthemi on lettuce 
was decreased by 3.9 log CFU/5 pieces after 5 days. The 
number of MY (6.1 log CFU/5 pieces) decreased by 2.1 log 
CFU/5 pieces after 5 days. Without oregano sachet, the reduc-
tions did not exceed 1.1 log CFU/5 pieces for E. chrysanthemi
and MY. The texture properties and colorvalues of the iceberg 
lettuce were not significantly affected by the release of 
oregano essential oil vapor and incubation time. These results 
may be useful when developing antimicrobial packaging 
systems to increase the microbiological safety and extend the 
shelf-life of iceberg lettuce and possibly other fresh produce.

P12 -048

Cumulative Inhibitory Activity of Various Organic 
Acids in Combination with Acetic Acid against Yeasts 
in Dongchimi Juice

Young Keum Shin*, Seong Ho Chae, Seul I Lee, Kyu 
Hang Kyung
Department of Food Science, Sejong University, Korea

Acetic acid is the primary organic acid which has been used 
to enhance storage stability of acidic foods including fermented 
vegetables. Other organic acids including lactic acid, fumaric 
acid, citric acid are also used to improve the microbial stability 
of certain vegetables, singly or in combination with other 
organic acids. An unusual interaction was found that fumaric 
acid showed an antagonism toward the growth inhibitory 
activity of acetic acid against Zygosaccharomyces rouxii. 
Mixed application of fumaric acid (20-40 mM) with acetic 
acid (150 mM) reduced the inhibitory activity of acetic acid 
and allowed faster growth of the yeast in dongchimi juice 
medium (pH of 3.5) at 25°C. Pyruvic acid, malic acid, citric 
acid, and tartaric acid showed a concerted growth inhibitory 
action with acetic acid in the same medium.

P12 -047

Survival of Bacteria, Mold or Yeast in Galactooligosaccharide 
as Affected by Storage Temperature

Jihyun Bang*, Jee-Hoon Ryu
Department of Food Bioscience and Technology, College of 
Life Sciences and Biotechnology, Korea University, Korea

We studied behaviors of Escherichia coli, Salmonella enterica, 
Pseudomonas aeruginosa, Listeria monocytogenes, Staphylo-
coccus aureus, Aspergillus flavus, and Saccharomyces cere-
visiae in galactooligosaccharide (GOS) as affected by tempera-
ture. Five bacteria (6 or 3 log CFU/g), A. flavus (3 log CFU/g), 
and S. cerevisiae (3 log CFU/g) were inoculated in GOS and 
stored at 4, 22, or 50C for 28 days. When GOSs with 6 log 
CFU/g of bacteria were stored at 4C, the populations of E. 
coli, S. enterica, and P. aeruginosawere decreased to 1.0-1.6 
log CFU/g but those of L. monocytogenes and S. aureus 
remained >4.9 log CFU/g. When microorganisms were ino-
culated at 3 log CFU/g and stored at 4C, the numbers of E. 
coli, S. enterica, P. aeruginosa, and S. cerevisiaedecreased 
<1.0 log CFU/g. However, the numbers of L. monocytogenes, 
S. aureus and A. flavus were 1.7-3.1 log CFU/g. At 22 and 
50°C, numbers of bacteria and S. cerevisiae decreased <1.0 
log CFU/g, regardless of inoculum level. However, the number 
of A. flavus remained constant at 22°C for 28 days. The 
information would be useful in developing effective strategy 
for microbiological safety in low-aw food ingredients.

P12 -049

Isolation of Folic Acid Producing Bacteria with Spectro-
photometry Using 3-Aminophenol Coupling Reaction

Eunyoung Lee*, Young Jin Kim
Korea Food Research Institute, Korea

Folic acid producing bacteria were isolated from Korean 
traditional fermented foods using modified spectrophotometry. 
A spectrophotometric determination of folic acid was less 
than microbiological bioassay in sensitivity, but cheaper and 
more simple. The method was modified to be based on the 
diazotiation of the ρ-aminobenzoylglutamic acid (ρ-ABGA) 
obtained after reductive cleavage of folic acid, followed by 
coupling with 3-aminophenol to produce an orange-yellow 
color product with λmax of 460 nm. This modified method 
showed higher in sensitivity and reproducibility. After bacteria 
originated from the Korean traditional fermented food samples 
were incubated in folic acid medium which has no folic acid, 
productivity of folic acid was determined with this modified 
method. A few of bacteria shown high folic acid productivity 
were isolated from seafood fish jeockal, soybean paste cheong-
gukjang and kimchi.
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P12 -050

Effectiveness of Nitrogen Additions for Completion of 
Stuck Fermentation of Blueberry Wine

Seung-Ho Seo*, Seon-A Yoo, Seo-Yeon Hyun, Hong-Seok Son
Department of Food and Nutrition, Dongshin University, Korea

In the study, we investigated the effect of different types of 
nitrogen addition to complete stuck and sluggish fermenta-
tion of blueberry wine. Fermentation of blueberry must were 
carried out, to which were added yeast extract, diammonium 
phosphate, yeast energizer, raisin, banana, respectively and 
sugar consumption rates in blueberry wine were observed 
during fermentation. Adding banana appeared to be the most 
effective for completion of the fermentation whereas adding 
diammonium phosphate and raisin had little favorable effect 
on this completion. Sugar consumption rates were increased 
in proportion to the amount of banana added before fermen-
tation. Thus, it was concluded that banana could be used as 
a nutritional supplement for yeast to solve the stuck and 
sluggish fermentations of blueberry wine.

P12 -052

Quality Characteristics of Gochujang Added with 
Sub-ingredients

YuJin Kim*
Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

This study was performed to investigate the quality characte-
ristics of manufactured gochujang that added to Sub-materials 
(turmeric powder, sliced-dried persimmons, broccolipowder). 
Treatment groups were divided into three groups, such as 
Control, TP (add with turmeric powder), DP (add with sliced- 
dried persimmons), BP (add with broccoli powder). All of 
samples were stored for 16 weeks at 20±4oC and examined 
for changes in their physiochemical properties. Sugar contents 
of all treatments increased during storage period while salinity 
was decreased. The pH of TP decreased during storage periods 
from 5.19 to 4.61. The acidity and amino nitrogen contents 
of all treatments were increased during storage period (16 
weeks). DPPH radical scavenging activity of TP showed the 
highest value at 8 weeks. Sensory evaluation scores during 
storage periods showed BP treatment was similar to the 
control.

P12 -051

Quality Characteristics of Bokbunja Wines Produced 
by Adding Different Amounts of Water

Seon-A Yoo*, Seung-Ho Seo, Seo-Yeon Hyun, Hong-Seok Son
Department of Food and Nutrition, Dongshin University, Korea

In this study, the effect of the amount of water added before 
fermentation on the quality of Bokbunja wines was investi-
gated. Wines were fermented after adding water 0-fold (A) 
1-fold (B), 2-fold (C), 3-fold (D) and 4-fold (E), respectively, 
of the fresh bokbunja weight (w/w). Although the amounts 
of bokbuja wine obtained after fermentation increased in 
proportion to the amount of water added before fermentation, 
the total acidities of bokbuja wine decreased after adjusting 
the weight of bokbunja used for the fermentation. Moreover, 
total phenol and flavonoild contents (mg) per weight of 
bokbunja (g) of B, C, D and E were 2.86-4.42 and 2.58-3.01 
times higher than those in A. Different types of bokbunja
wines could be made and different contents of total phenol 
could be obtained by simply changing the amount of water 
added before fermentation.

P12 -053

Characteristics of Jochung with Addition of Rice Nuruk

Ji-Eun Baek*, Yoon-Hee Choi, Se-Hyun Jeong, 
Jung-Eun Lee, Yu-jin Kim
Department of Agrofood Resources, National Academy of 
Agricultural Science, Korea

This study was performed to improve to improve produc-
tivity and quality of jochung added with liquefying enzyme, 
saccharifying enzyme and rice nuruk. Materials prepared 
from wet-mille driceflour,water (twice of rice weight), lique-
fying enzyme (0.4% of rice weight) heated at 85-90°C for 4 
h. After cooling to 60°C added 0.05% saccharifying enzyme 
and rice nuruk (1.5, 2.5, 3.5, 4.5%) heated 57-60°C for 9 h. 
After the liquefaction and saccharification, the filterate heated 
at 85-95°C. The sugar content of jochung was fixed at 82-83 
°Bx. Production rate of jochung with wet milled rice flour 
increased with increasing rice nuruk content. Also, viscosity 
value of jochung was not significant among the sample, but 
turbidity was flour significantly increased with increasing 
rice nuruk content. The color value a in the chromaticity of 
jochung without rice nuruk was significantly higher than 
jochung with rice nuruk (2.5-4.5%). There sult of a sensory 
showed that, as the amount of added rice nuruk increased, 
color, flavor, chewiness, sweetness and overall acceptability 
of jochung increased tendency. Processed jochung that added 
to 3.5% rice nuruk was obtained the highest sensory scores.
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Changes in Isoflavone Content and Quality 
Characteristics of Cheonggukjang Prepared with 
Bacillus subtilis HJ18-3 and KACC 15935

Kyung ha Lee*, Yoon Hee Choi, Hye Sun Choi, Shin 
Young Park, Jin Song
Fermentated Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

This study was conducted to investigate change of isoflavone 
composition and to evaluate quality characteristics of cheong-
gukjang which prepared by different Bacillus strains. After 48 
h fermentation, the contents of daidzein, genistein and 
glycitein in Bacillus subtilis HJ18-3 were significantly increased 
up to 89.06±3.59 μg/g, 10.36±0.28 μg/g, 101.37±3.67 μg/g 
respectively. And contents of daidzein, genistein and glyci-
tein in Bacillus subtilis KACC 15935 were 38.88±5.39 μg/g, 
12.58±2.14 μg/g, 80.13±0.71 μg/g. Their original contents 
were daidzein was 3.96 μg/g and genistein and glycitein were 
not measured. Whereas, the contents of daidzin, genistin in 
HJ18-3 and in KACC 15935 were decreased. α-Amylase and 
cellulase activities of cheonggukjang in HJ18-3 higher than in 
KACC 15935. The contents of cheonggukjang in HJ18-3 were 
29.70±11.66, 4861.3±388.07 unit/g. Amino type nitrogen 
contents and ammonia type nitrogen contents of cheongguk-
jang in KACC 15935 higher than in HJ18-3.These results 
suggestthat could be used to increase the bioactivity via 
fermentation with Bacillus subtilis possesses β-glucosidase 
activity, with a view towards the development of functional 
foods.

P12 -056

Quality Characteristics of Makgeolli Supplemented 
with Pineapple

Seo-Yeon Hyun*, Seung-Ho Seo, Seon-A Yoo, 
Hong-Seok Son
Department of Food and Nutrition, Dongshin University, Korea

This study was performed to develop a new style makgeolli 
added with pineapple during fermentation. Physicochemical 
characteristics were measured during fermentation and sensory 
evaluation was performed after fermentation to estimate the 
quality of Pineapple makgeolli. No significant difference was 
observed for pH, sugar, amino acids and alcohol contents 
between makgeolli with and without pineapple after fermen-
tation. The total acidity of the Pineapple makgeolli increased 
owing to a considerable increase in citric, tartaric and malic 
acid and to a slight increasein lactic and propionic acid. The 
sensory preferences for Pineapple makgeolli were higher 
overall than those for control, which was suggested to be due 
to the preferences of appearance, flavor and sour taste in 
pineapple makgeolli.

P12 -055

Fermentative Characteristics of Low-sodium Kimchi: 
Salt Concentration Limit for Kimchi Quality

Jungeun Cho*, Ji Hyun Lee, Sung Hyun Kim, 
Hye-Young Seo
World Institute of Kimchi, Korea

This study was investigated to evaluate the influence of salt 
concentration on Kimchi quality to establish the limit salt 
concentration for kimchi. Kimchi was prepared with 3 
different kinds of salt concentration, 1.0, 1.5, and 2.0%, 
respectively, and then stored at 10oC for 10 weeks. Different 
salt concentrations of kimchi were evaluated their quality by 
measuring their physico-chemical, microbial, and sensory 
evaluation. Factors associated with fermentation, such as 
titratable acidity and pH, showed slight difference depending 
on salt concentration. The titratable acidity showed the high 
content at 1.0% kimchi, while pH were showed reverse 
tendency during fermentation, indicating that fermentation 
was promoted under low salt concentration. In addition, 
there were no significant differences in reducing sugar, color 
value, and microbial properties. In case of sensory evaluation, 
kimchi having high salt concentration got higher sensory 
score in overall acceptability in the early fermentation, 
however, sensory gap between 1% and 2% kimchi was 
gradually decreased in ripened kimchi.

P12 -057

Quality Characteristics of Vinegar Made with 
Immature Citrus unshiu

Joon-Ho Hwang1,2*, Mi-Ran Yi2, Hyun-Joeng Oh2, 
Sang-Bin Lim2,3

1Department of Biology, Jeju National University, Korea, 
2Biotechnology Regional Innovation Center, Jeju National 
University, Korea, 3Department of Food Bioengineering, Jeju 
National University, Korea

The vinegar was made with immature Citrus unshiu (IC) and 
its quality characteristics were measured. Crude protein, crude 
lipid, acidity, sugar, and pH of citrus juice were 3.5%, 0.18%, 
1.87, 7.8 ˚Bx, and 3.7, respectively. Five microbial strains 
were isolated from citrus fermented product and identified by 
the analysis of 16S rRNA sequences: Acetobacter fabarum (1 
species), Acetobacter pomorum (2 species), and Lactobacillus 
pentosus (2 species). Acetobacter pomorum II was the best for 
the production of acetic acid from citrus juice. The acidity 
and fermentation efficiency of the vinegar at 30, 35, 40% of 
fruit juice were 5.38, 5.38, 5.32% and 73.2, 71.8, 69.5, res-
pectively. The major free sugar contents in the vinegars at 30, 
35, 40% of fruit juice were 273, 284, 291 mg% of glucose and 
220, 237, 251 mg% of fructose, respectively. The major organic 
acid contents in the vinegar at 30, 35, 40% of fruit juice were 
2.95, 3.35, 3.99% of acetic acid, 5.34, 5.51, 5.74% of lactic 
acid, and 83, 106, 156 mg% of citric acid, respectively. The 
content of free sugars and organic acids in the vinegar were 
increased with the increase of citrus juice added in a dose- 
dependent manner.
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Characterization of Bacillus Strains Isolated from 
Cheonggukjang

Seung-Sik Cho*, Mi-Ae Bang1, Jong-Gi Jung1, Bo-Ram 
Jung1, Soo-Kyung Yoon1, Won-Seob Song2, Kyung-Min 
Choi3, Hee-Ock Boo4, Eui-Su Choung5

Department of Pharmacy, College of Pharmacy, Mokpo 
National University, Korea, 1Jeonnam Biofood Technology 
Center, Korea, 2Department of Horticulture, Sunchon National 
University, Korea, 3Institute of Jin An Red Ginseng, Korea, 
4JPHYTO M&F Co., Ltd., Korea, 5Danjoung Co., Ltd., Korea

This work focused on screening and characterizing Bacillus
strains to develop new starter that can increase the high 
quality of cheonggukjang. 16S rRNA sequence analyses indi-
cated that strain S1 and S2 belonged to the genus Bacillus. 
Culture broth of S1 and S2 were found to have fibrinolytic 
activity, and the highest activity was present in the culture 
broth of S2 strain. And culture broth of S1 and S2 were 
found to have xylanase activity, and the highest activity was 
present in the culture broth of S2 strain. Additionally, S2 
strain showed chitinase activity but S1 and Bacillus subtilis 
natto did not show chitinase activity. The polyphenol con-
tents of culture broth from S1 and S2 were 57.33 mg/g and 
71.52 mg/g, respectively, whereas polyphenol content from 
the broth of Bacillus natto was 66.91 mg/g. The polyphenol 
contents of the culture broth from S2 strain was little higher 
than those from Bacillus natto. The electron-donating abilities 
of the culture broth from S2 was similar with culture broth 
from Bacillus natto. The result suggests that Bacillus strain 
S2 produces various digestive enzymes and polyphenol that 
can be used as a material for health foods or natural 
antioxidants.

P12 -060

Manufacture Development to Decrease Aging Periods 
for Distilled Liquor

Dae-Hyoung Lee*, Yong-Seon Lee, Chang-Hui Cho, Jae-Soon 
Seo, Heui-Yun Kang, In-Tae Park, Hee-Dong Kim
Gyeonggido Agricultural Research & Extension Services, 
Korea

Distilled soju is brewed by distilling fermented liquor, and its 
alcohol content by volume is 40-50%. Depending on the 
distilling method, various substances other than alcohol can 
be passed on to the distilled liquor. Distilled soju typically 
goes through the aging process after distillation so as to 
harmonize its scent and taste, which can take from 6 to 12 
months. This study was conducted to shorten the aging 
period by exposing the liquor to air. First, comparing the 
sensory quality of distilled soju aged in stainless steel container, 
pot and oak barrel with that of distilled soju aged in stainless 
steel container injected with air, the distilled soju aged in 
stainless steel container injected with air marked a higher 
sensory score than other types apart from the distilled soju
aged in oak barrel. Second, sensory quality test in various air 
pressure conditions showed that injecting air for two hours 
per day at 0.05 MPa produced the best sensory result. Most 
of the scent-related substances decreased with air injection, 
but the amount of isoamyl acetate, which contains banana 
scent, actually increased, along with the amount of ehtyl 
caproate which gives out heavy and deep scent.

P12 -059

Development of Makgeolli with High Dietary Fiber

Dae-Hyoung Lee*, Yong-Seon Lee, Jae-Soon Seo, 
Heui-Yun Kang, Soon-Jae Kim, In-Tae Park
Gyeonggido Agricultural Research & Extension Services, 
Korea

Makgeolli is a traditional liquor native to Korea, distinguished 
from other liquors by high concentration of various healthy, 
physiologically active substances. In particular, this study 
departed from the conventional makgeolli brewery by utilizing 
the three-stage fermentation method in order to maximize the 
liquor’s taste and flavor, while increasing the amount of 
dietary fiber contained. Dietary fiber content test for various 
types of grain showed that barley and adlay contained more 
dietary fiber than rice (16.0 g/700 mL). As for the change in 
dietary fiber depending on the amount of brown rice added, 
the sensory quality was improved the most when adding 10% 
of brown rice, in which case the amount of alcohol and 
dietary fiber produced was 19.1% and 17.02 g/700 mL, res-
pectively. The water addition test showed that a decreased 
water addition resulted in decreased alcohol yield: the alcohol 
yield was at its lowest (17.2%) at 100% of water addition 
ratio, and it was the highest (18.1%) at 120% of water addi-
tion ratio. The amount of dietary fiber contained increased 
as the water amount decreased, marking the highest yield of 
20.03 g/700 mL at 100% of water amount.

P12 -061

Optimization Technique of Makgeolli Brewery Using 
Boranchan Variety

Dae-Hyoung Lee*, Yong-Seon Lee, Chang-Hui Cho, 
Jae-Soon Seo, Heui-Yun Kang, In-Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

This study was conducted with a purpose to improve the 
quality of makgeolli made from Boramchan variety. The 
amount of glucose decreased as the amount of yeast addition 
increased. The alcohol yield based on added water amount 
was 17.1% (160%)-17.6% (130%), and the sensory result was 
the best at 130%. The fermentation characteristic test based 
on Boramchan variety soaking duration showed that longer 
soaking duration increased total acidity, and the sensory 
result score was at its best at 60 min soaking duration. In 
the crude amylolytic enzyme addition test under the raw rice 
fermentation method, adding 2.0% of improved nuruk produced 
17.8% of alcohol and the acidity was the highest at 2.0%. 
Increased amount of purified enzyme led to increased alcohol 
yield, with addition of 0.2% purified enzyme producing 
17.9% of alcohol. The amount of glucose increased along 
with the amount of purified enzyme added. In the characte-
ristic verification test based on rice soaking duration, it was 
found that the acidity increases when the soaking duration 
increases. The alcohol yield was at its highest (16.5%) at 
130% of water addition ratio, in which case the acidity was 
at its lowest.
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Development of Makgeolli to Inhibit Precipitation

Dae-Hyoung Lee*, Jae-Soon Seo, Yong-Seon Lee, Chang-Hui 
Cho, Soon-Jae Kim, In Tae Park, Hee-Dong Kim
Gyeonggido Agricultural Research & Extension Services, Korea

This study is the result of experiment on method to increase 
precipitation of makgeolli starchy material through xantan 
gum, emulsifier and various starchy source. There was no 
difference in preventing precipitation according to rice grain 
size, fermentation method and variety of rices. In case of rice 
makgeolli, adding 0.08% of xantan gum and 0.2% of emul-
sifier showed precipitation prevention effect with minimizing 
its sensory. In final treatment after fermentation, at 80 mesh 
and 0.08% of xantan gum, its precipitation prevention effect 
and sensory were excellent. Among rice pre-treatment methods, 
rice saccharified liquid showed less precipitation and its 
sensory was excellent. Also, it had no precipitation in case 
of 15 days' storage at 10°C. Finally, in order to prevent preci-
pitation of makgeolli, after adding yeast and saccharified 
liquid to rice, saccharifying it, making saccharified liquid and 
making makgeolli through fermentation, in the final treatment, 
making rice granule size in 80 mesh and adding xantan gum 
with amount of 0.08% of the entire volume and 0.2% of 
emulsifier prevent makgeolli precipitation in 10°C for 15 days. 

P12 -064

Characterization of a Glutaminase from Bacillus sp. 
Screened from Korean Fermented Foods

Jun-Ho Ahn*, Hye-Bin Cho, Byoung-Oon Jun1, 
Sung-Yeoul Ryu1, Young-Wan Kim
Department of Food and Biotechnology, Korea University, 
Korea, 1R&D Center, Nong Sim Ltd., Korea

Glutaminases (EC 3.5.1.2) catalyze hydrolysis of L-glutamine 
to L-glutamic acid that is contributed to the 5th taste, Umami. 
In order to develop a glutaminase we screened bacteria from 
Korean traditional fermented foods. Eight bacteria were selected 
based on glutaminase activity using gamma-L-glutamyl-p- 
nitroanilide (pNA-Glu) as the substrate. Of the eight bacteria, 
strain KU0904 was selected as a glutaminase-hyperproducing 
bacteria. Upon culturing in LB medium at 37oC and 300 rpm 
for 36 h the maximum productivity was 45,810 U/L medium. 
The glutaminase was purified through ammonium sulfate 
precipitation, hydrophobic interaction chromatography, and 
anion exchange chromatography. SDS-PAGE result revealed 
there were two major bands in the sample after the purifi-
cation process. Using the heterogeneous enzyme solution the 
glutaminase was characterized. Its maximum activity was 
showed at pH 6.0 and 55oC.

P12 -063

Isolation and Characterization of Bacteria with 
Bacteriocin-like and Fibrinolytic Activities from 
Korean Traditional Fermented Foods

Se-Hui Lee*, Min-Ju Ahn, Ju-Hoon Lee
Department of Food Science and Biotechnology, Graduate 
School of Biotechnology, Kyung Hee University, Korea

To investigate the functional aspects of bacteria from Korean 
traditional fermented foods, 1,589 bacterial strains were 
isolated and characterized. Among them, 289 strains showed 
antimicrobial activity and 919 strains showed fibrinolytic 
activity. From them, 11 and 14 strains were selected, based 
on formation of similar or larger clear zones than that of nisin 
(10 mg/mL) and plasmin (0.02 units) controls, respectively. 
They are also identified using 16S rRNA sequencing, revea-
ling Bacillus, Lactobacillus, and Bifidobacterium for bacteriocin- 
like activity, and Lactobacillus, Leuconostoc, Propionibacte-
rium, Weissella, Staphylococcus for fibrinolytic activity. The 
stress stability test showed stable antimicrobial activities of 
bacteriocin-like compounds under various pH (2-8) and temp-
erature (4-121°C) conditions. Host range test showed broad 
growth inhibition of various Gram-positive and even Gram- 
negative bacteria (MCB117 and MCB120). Among selected 
fibrinolytic bacteria, two genes (aprN and gseA) were found 
by PCR detection method. This study suggests that Korean 
traditional fermented foods have health-promoting activities 
such as antimicrobial and fibrinolytic activities.

P12 -065

Molecular Cloning of Genes for α-Galactosidase from 
Bacteroides thetaiotaomicron

Hee-Jeong Ahn*, Young-Wan Kim
Department of Food and Biotechnology, Korea University, 
Korea

Bacteroides thetaiotaomicron is one of the dominant bacterial 
symbionts in human intestine. Based on annotation of genes 
in its genome, B. thetaiotaomicron has four enzymes belon-
ging to glycoside hydrolase family 36 including α-galactosi-
dases and α-galactooligosaccharides synthases so on. The 
genes for two of them (Aga36A and Aga36B) were cloned and 
successfully expressed in Escherichia coli, followed by purifi-
cation of these enzymes using Ni-NTA affinity chromato-
graphy. Aga36A showed its maximum activity at pH 7 and 
35°C, whereas the optimal condition for Aga36B were pH 6.5 
and 40°C. Based on TLC analysis using various 4-nitrophenyl 
glycosides as the substrates, both enzymes were α-galactosi-
dases. Of natural substrates, stachyose and melibiose were 
better substrates than raffinose. Based on kinetic analysis, the 
catalytic efficiencies (kcat/KM) towards pNPαGal were 2 orders 
of magnitude higher than for that of melibiose.
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P12 -066

Structural Analysis of Bacteroides thetaiotaomicron 
Commensal Sialidase

Min-Gyu Kim*, Kwang-Hyun Park1, Eui-Jeon Woo1, 
Young-Wan Kim
Department of Food and Biotechnology, Korea University, 
Korea, 1Korea Research Institute of Bioscience & Biotechnology, 
Korea

The structure of a sialidase from a symbiotic commensal 
microbe, Bacteroides thetaiotaomicron (BTSA) was determined 
at a resolution of 2.3 Å. This structure exhibited a unique 
carbohydrate-binding domain (CBM) at its N-terminus (a.a. 
23-190) that is adjacent to the catalytic domain (a.a. 191-535). 
The catalytic domain has a conserved arginine triad with a 
wide-open entrance for the substrate that exposes the catalytic 
residue to the surface. Unlike other pathogenic sialidases, the 
polysaccharide binding site in the CBM is near the active site 
and possibly holds and positions the polysaccharide substrate 
directly at the active site. The structural feature of a wide 
substrate-binding groove and closer proximity of the poly-
saccharide-binding site to the active site could be a unique 
signature of the commensal sialidase BTSA and provide a 
molecular basis for its pharmaceutical application.

P12 -068

High-Level Expression of Recombinant β-Glucosidase 
from Bifidobacterium pseudocatenulatum

So Youn Youn1*, Myeong Soo Park2,4, Geun Eog Ji3,4

1Animal and Plant Quarantine agency, Ministry of Agriculture, 
Food and Rural Affairs, Korea, 2Department of Hotel Culinary 
Arts, Yeonsung University, Korea, 3Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 4Research Institute, Bifido Inc., Korea

A β-glucosidase gene (bbg504pt) from Bifidobacterium pseudo-
catenulatum, which showed high β-glucosidase activity, was 
shotgun cloned and over-expressed in B. pseudocatenulatum
INT57 (INT504PT) and B. pseudocatenulatum SJ32 (SJ504PT). 
The encoding region (bbg504) is flanked by a putative promoter 
(p504) and transcription terminator sequences (504t). The 
structural gene of bbg504 contained 2,247 bp of open reading 
frame (ORF) encoding a protein containing 729 amino acids 
(molecular weight of 82.39 kDa). We have constructed a 
plasmid vector (pbbg504pt) containing the putative β-glucosi-
dase promoter (p504) and transcription terminator (504t). 
INT504PT and SJ504PT showed higher level of β-glucosidase 
activities than the corresponding wild-type strains (B. pseudo-
catenulatumINT57 and SJ32), when analyzed by measuring 
the β-glucosidase activity using ρ-nitrophenyl-β-D-glucopy-
ranoside (ρNPG). These recombinant strains are now being 
tested for the conversion of several glycoside substrates for 
the improvement of their bioavailabilities.

P12 -067

Comparison of the Quality Characteristics of Korean 
Commercial Baechu Kimchi

Ji-Hee Yang*, Eun-Ji Choi, Ji-Hyun Lee, Mi-Ai Lee, 
Young Bae Chung, Hye-Young Seo
World Institute of Kimchi, Korea

This study was conducted to evaluate the physicochemical, 
microbiological and sensory characteristics of 20 kinds of 
commercial baechu kimchi produced in Korea. Salinity, pH, 
titratable acidity, color change, moisture content, total viable-
counts, lactic acid bacteria and capsaicin contents were 
investigated to compare the quality of baechu kimchi produced 
in Korean. Titratable acidity and pH of the baechu kimchi 
were 0.18 to 0.39 and 3.99 to 4.79, respectively. Capsaicin 
contents of baechu kimchi was 2.8 to 20 mg/kg, showing high 
variation depending on each baechu kimchi. The total viable 
cell and lactic acid bacterial count showed 10.09 to 14.72 log 
CFU/mL and 10.01 to 14.59 log CFU/mL. But, in case of yeast 
and fungi, baechu kimchi showed 1.18 to 5.71 log CFU/mL, 
and coliform bacteria were not detected in baechu kimchi. In 
case of sensory evaluation, hot taste and redness were higher 
in baechu kimchi. As a result of physicochemical and micro-
bial analysis, such as titratable acidity and lactic acid bacteria 
the degree of fermentation of baechu kimchi showed diffe-
rently. In addition commercial baechu kimchi showed higher 
amount of capsaicin content and obtain higher sensory 
evaluation in hot taste.

P12 -069

The Selection of Useful Strains and Quality Analysis 
for Takju Manufaturing 

Da-Hee Jeong*, Chang-Ho Baek, Joo-Yoen Kim, Ji-Ho 
Choi, Han-Seok Choi, Seong-Yeol Baek, Hye Young 
Park, Seok-Tae Jeong, Soo-Hwan Yeo
Fermented Food Science Division, Department of Agro-food 
Resource, NAAS, RDA, Korea

We studied the characteristics of mold and yeast to select 
strains suitable for preparing the takju. Among 20 fungal 
strains collected in Fermented Food Science Division, Lich. 
corymbifera 48-2, 50-2 and 75-4 were with rapid growth rate, 
and all were shown steamed starch saccharification activity. 
Asp. oryzae 75-2 and Asp. luchuensis 74-5 of fungal strains 
are good in α-amylase (9.22, 7.77 units/g) and glucoamylase 
(154.89, 89.66 units/mg) activity. Seven yeast strains were 
subjected to examining in order to select strains imparting 
excellent quality. Saccharomyces cerevisiae Y204, Y266, and 
Y264 presented rapid growth, especially Saccharomyces cere-
visiae Y204 grew much better than other strains. Most of the 
yeast imparted excellent apple flavor. Saccharomyces cerevisiae 
Y204 was shown high alcohol content of 8.77% in YPD broth 
with dextrose 24%, and alcohol resistant characteristic. As a 
result, high enzyme activity by mold including Asp. oryzae
75-2 and Asp. luchuensis 74-5 exhibited high stach sacchari-
fication power, and alcohol fermentation by Saccharomyces 
cerevisiae Y204 was expected to produce takju of excellent 
quality.
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P12 -070

Properties of Flavor Compound on Sweet Potato-Soju 
Produced from Korean Sweet Potato Cultivars

Won Sin Kim*, Beyng Hoon Jeon1, Hyeong-Un Lee2, 
Kazuya Yodhitake3, Kazunori Takamine3

Division of Life Science, College of Natural Sciences, Institute 
of Biotechnology, Wonkwang University, Korea, 1Department 
of pathology, College of Oriental Medicine, Wonkwang University, 
Korea, 2Bioenergy Crop Research Center, National Institute of 
Crop Science (NICS), RDA, Korea, 3Education and Research 
Center for Fermentation Studies, Kagoshima University, Japan

The four korean sweet potato cultivars, which have higher 
content of starch, were chose for making soju. The indicators 
of sweet potato-soju mashes, pH, acidity, volatile acidity and 
sugar, revealed that the fermentation was well-done without 
any other contamination. Alcohol content of these mashes 
showed about 13.5-15%. The relationship between the flavor 
of Korean sweet potato-soju and the MTA (mono-terpene 
alcohols) was studied. The MTA investigated here were linalool, 
nerol, geraniol, citronelool, and α-terpineol. The concentra-
tions of total MTA in Korean sweet potato-soju were various 
within limits of 192-233 μg/L, which were lower than the 
average MTA concentration (275 μg/L) of Japanese Imo-shochu, 
The flavor and taste evaluation tests for soju showed leafy 
or grass-like flavor in Yeonmi-soju, fruity or sulfur-like flavor 
in Jeungmi-soju, floral, fruity or vanilla-like flavor in Shin-
chenmi-soju, fruity, citrus or gum-like flavor in Shinyeulmi- 
soju. This result suggested that distilled sweet potato-soju 
produced from various korean sweet potato cultivars has 
characteristic flavor and taste, respectively.

P12 -072

Preparation of Kimchi Using Novel Mannitol-producing 
Weissella cibaria

Ye-Seul Suh*, Hwa-Gyeong Kim, Yu-Gyeong Hwang, 
Deok-Young Jhon
Department of Food and Nutrition, Graduate School 
Chonnam National University, Korea

Mannitol is a naturally occurring six-carbon sugar alcohol. It 
is used as a bodying agent, humectant, anticaking agent and 
antioxidant and has a sweet cool taste. Because of these 
characteristics, mannitol is widely applied in the food industry. 
This study is performed to characterize the mannitol dehydro-
genase (MDH) from novel Weissella cibaria, to prepare starter 
kimchi containing mannitol. Starter kimchi and regular 
kimchi were prepared with added 1% sucrose. Then the 
kimchi were stored at 1°C and then the amount of mannitol 
were analyzed until 60 days with sensory evaluation. Mannitol 
producing ability in MRS broth and kimchi were measured 
using HPLC. Weissella cibaria was cultured in optimal condi-
tions and then MDH was extracted from Weissella cibaria. 
MDH was partially purified and then characterized bioche-
mically. The amount of mannitol in MRS broth produced was 
0.9%. The mannitol concentration of starter kimchi was 
higher than regular kimchi. The mannitol concentration of 
starter kimchi and regular kimchi were 0.71% and 0.40%, 
respectively. These results suggest that Weissella cibaria
could be used in kimchi producing mannitol as a starter 
microorganism.

P12 -071

Quality Changes of Cabbage Kimchi with Fermentation 
and Ripening Temperatures

Eung-Soo Han*, Su-Hyun Kim, Eunjin Seo, Ja Young 
Jang, Myeong-Ju Lee1

World Institute of Kimchi, Korea, 1Samsung Electronics, Korea

To investigate the abnormal fermentation in cabbage kimchi, 
the quality characteristics of kimchi fermented at different 
temperatures were examined. The kimchi cabbages cut into 
2 pieces were salted with 30% (w/v) brine for 4 h for the 
salinity of 2% which were known for the appropriate quality 
of kimchi and mixed with ingredients in the ratio of 8:2. 
Kimchies were fermented with different temperatures and 
times; 25°C-24 h, 15°C-48 h, 5°C-72 h and -1°C and ripened 
at -1°C for 7 weeks. The quality of kimchi was evaluated by 
sensory characteristics, pH, titratable acidity, salinity and 
organic acids. The pH in kimchies fermented at 25°C and 
15°C decreased more rapidly than in kimchi fermented at 5°C
and became similar to each other after 7 weeks ripening. The 
acidity in kimchies fermented at 25°C and 15°C increased 
more rapidly than in the kimchi fermented at 5°C and became 
similar to each other after 7 weeks. The lactic acid in the 
kimchies fermented at 25°C and 15°C increased more rapidly 
than in the kimchi fermented at 5°C and became similar to 
each other after 7 weeks. The quality of kimchi fermented 
at 5°C for 72 h and ripened at -1°C was the best of all.

P12 -073

Kimchi Fermentation Using Gamma-aminobutyric 
Acid-producing Lactobacillus brevis

Yu-Gyeong Hwang*, Hwa-Gyeong Kim, Ye-Seul Suh, 
Deok-Young Jhon
Department of Food and Nutrition, Graduate School Chonnam 
National University, Korea

Gamma-aminobutyric acid (GABA) is a non-protein amino 
acid and acts in animals as a major inhibitory neurotrans-
mitter. GABA has several physiological functions (induction 
of hypotension, neurotransmission, etc.). Currently, several 
lactic acid bacteria (LAB) have been reported to show GABA- 
producing ability, including Lactobacillus brevis, Lb paracasei, 
Lb buchneri, Lb, plantarum etc. GABA-producing LAB has the 
potential for the development of functional food containing 
GABA. However, production of kimchi using GABA-produ-
cing L. brevis has not yet been reported. This study was 
performed to identify GABA-producing Lactobacillus brevis 
from kimchi and to prepare kimchi using the isolated strain 
as starter. GABA assay was determined both by thin-layer 
chromatography and HPLC. As a result, isolated LAB from 
kimchi was identified as Lactobacillus brevis bh3 based on 
the 16S rDNA sequence. Production of GABA was the highest 
4.6 mg/mL in MRS broth containing 5% L-sodium glutamate 
and 0.9 mg/g in starter baechu kimchi at 5 d of fermentation 
at 15°C with added 1% L-sodium glutamate.
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P12 -074

Effect of Calcium Lactate on the Fermentation of 
Kimchi

Jong-Hyun Hwang*, Su-Ji Ji, Mi Yu, Je-Il Kim1, Sun-Mi 
Yun1, Ha-Eun Song1

Department of Food and Nutrition, Korea Transportation 
National University, Korea, 1Department of Food Science and 
Technology, Korea Transportation National University, Korea

This study was carried out to investigate the effect of calcium 
lactate on the quality of kimchi during fermentation. Kimchi 
added with lower content of calcium lactate showed signifi-
cant decreases in pH and increases in titratable acidity during 
storage at 10°C for 14 days, compared to kimchi added with 
higher content of that. Addition of calcium lactate with 2.0% 
retarded the change rates of pH and titratable acidity, showing 
the slowest change and the highest final pH. Also, lactic 
bacterial counts were lower on kimchi added with calcium 
lactate than control kimchi during fermentation. The calcium 
contents in kimchi with the control, 0.5%, 1.0% or 2.0% of 
calcium lactate was 45.41-53.7 mg%, 53.25- 63.85 mg%, 
63.30-70.95 mg% and 81.37-93.15 mg% respectively. Kimchi 
sample which was added with 0.5% of calcium lactate and 
control kimchi after 6 days at 10°C showed better sensory 
taste than the other samples.

P12 -076

Quantitative Analysis According to Ripening Period 
of Traditionally Produced Soybean Sauce and 
Soybean Paste

Hye-Jung Sim*, Na-Ri Yoon, Fu-Tian Yu, Kyung-Hee Koh
Department of Food Science and Nutrition, The Catholic 
University of Korea, Korea

We separated traditional soybean sauce and soybean paste 
and analyzed free amino acids, fatty acids, sugars, organic 
acids and minerals every six months. Total contents of free 
amino acids (g/100 g) was highest in soybean sauce and 
soybean paste ripened for 18 months as 25.8 and 27.5 respec-
tively. Total contents of fatty acids (mg/100 g) was lowest in 
soybean sauce and soybean paste ripened 18 months as 0.1, 
and 70.0 respectively, which was reducing with ripening. 
Total contents of sugars (mg/100 g) was highest in soybean 
sauce and soybean paste ripened for 24 months as 2.3 and 
4.5 respectively. Total contents of organic acids (g/100 g) was 
increasing during the ripe dramatically and it was highest in 
soybean sauce and soybean paste ripened for 18 months as 
1.5 and 1.3. Succinic acid was detected only in the beginning 
of ripe right after separation and from 18 months oxalic and 
formic acids were detected. Contents of sodium (g/100 g) was 
6.0 in soybean sauce at the beginning of ripening, which was 
decreased gradually. It was the lowest in soybean sauce 
ripened for 18 months as 5.3 g/100 g (p<0.01).

P12 -075

The Virulence, Motility and Biofilm Formation are 
Regulated by Mcp of pCSA2 in Cronobacter sakazakii 
ATCC 29544

Hyelyeon Hwang*, Sangryeol Ryu
Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology and Center for Food and 
Bioconvergence, Seoul National University, Korea

Cronobacter sakazakii is a gram negative and food-borne 
opportunistic pathogen causing necrotizing enterocolitis and 
meningitis in neonates. The mortality rate could be up to 
80%, but its virulence mechanism is not well understood. In 
an attempt to search for virulence factors using transposon 
insertion random mutant library, we identified and sequenced 
a new plasmid pCSA2 in C. sakazakii ATCC 29544. In silico
analysis of pCSA2 revealed that it encoded 6 open reading 
frames and one of them was mcp(gene for methyl-accepting 
chemotaxis protein). Mcp deletion mutant was defective in 
invasion into and adhesion to epithelial cells and was 
attenuated for virulence in rat pups. In addition, the motility 
of C. sakazakii was increased mainly due to upregulation of 
the flagellar gene expression in the absence of the putative 
mcp gene. Furthermore, lack of mcpgene also decreased its 
ability to form biofilms. Our results provide a regulatory role 
of MCP in diverse biological processes including virulence of 
C. sakazakii. To our knowledge this is the first report of 
plasmid-encoded MCP homolog whose possible function is 
elucidated in C. sakazakii.

P12 -077

Comprehensive Transcriptome Analysis of Salmonella 
Typhimurium Lacking PtsN

Woongjae Yoo*, Hyunjin Yoon1, Sangryeol Ryu
Laboratory of Molecular Food Microbiology, Department of 
Food and Animal Biotechnology, Department of Agricultural 
Biotechnology, Seoul National University, Korea, 1Department 
of Food Technology and Services, Eulji University, Korea

The nitrogen-metabolic phosphotransferase system (PTS) con-
sists of enzyme INtr (encoded by ptsP), NPr (encoded by ptsO), 
and enzyme IIANtr (encoded by ptsN). Due to the location of 
ptsO and ptsN downstream of rpoN in the same operon, this 
system is postulated to be involved in nitrogen metabolism, 
albeit a specific substrate transferred by this PTS is yet to 
be determined. In order to understand roles of nitrogen PTS 
in Salmonella virulence, whole transcriptome was compared 
between the wild-type and a mutant strain lacking ptsN by 
RNA sequencing (RNA-Seq). Genome-wide RNA-Seq analysis 
revealed that twenty % out of the whole annotated genes was 
up or down regulated by ptsN by three-fold or more. Genes 
differentially regulated by ptsN could be grouped into 5 
categories based on their predicted functions including carbo-
hydrate transport and metabolism, amino acid transport and 
metabolism, energy production and conversion, transcription, 
and cell envelope and outer membrane biogenesis. Our trans-
criptome analysis provides a comprehensive landscape of 
PtsN regulon and will be utilized as a resource to evaluate 
the roles of ptsN in a variety of Salmonella cellular functions. 
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P12 -078

Production of Bioactive Compounds in the Roasted 
Wheat Bran Flour Fermented by Bacillus sp.

Ji-Yeon Lim1*, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea

The solid-state fermentation of roasted wheat bran flour 
(RWBF) was performed by Bacillus subtilis HA for production 
of bioactive compounds. The RWBF was fermented according 
to the moisture content and fermentation time (1-3 days) at 
42°C. Fermented RWBF showed the highest mucilage content 
of 8.5% in the presence of 150% moisture. Also, protease 
activity and tyrosine content indicated the highest value of 
35.27 unit/g and 195.53 mg%, respectively. Protease activity 
and tyrosine content were tended to reduce by adding mois-
ture. Mucilage content was 10.2% after fermentation time for 
1 day and was tended to reduce according to fermentation 
time. Also, protease activity was reduced according to fermen-
tation time. The addition of textured vegetable protein (TVP) 
in RWBF increased mucilage content significantly. Also, 
tyrosine content increased from 205.15 mg% to 648.52 mg% 
according to the fortification of 100% TVP. Protease activity 
and fibrinolytic activity showed the highest value of 103.07 
unit/g, 9.41 unit/g at 50% TVP, respectively.

P12 -080

Over-production of γ-Amino Butyric Acid (GABA) in 
Submerged Culture of Ceriporia lacerata Using 
Lactobacillus plantarum K154

Eun-Ji Lee1*, Dong-Cheol Park3, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea, 3Department of 
Hotel Cuisine and Food Service Management, Gimcheon 
University, Korea

In this study, GABA was produced in the submerged culture 
of Ceriporia lacerate using Lactobacillus plantarum K154. 
Ceriporia lacerata was submerged cultured at 25°C for 7 days 
in flask culture using optimal medium conditions (3% glucose, 
5% rice bran, 3% soybean flour, and 0.15% MgSO4). Sub-
merged culture of Ceriporia lacerata showed pH of 5.51, 
acidity of 0.63%, and 8.97 °Bx after fermentation for 7 days. 
Mycelium and exopolysaccharide contents were increased 
according to the culture time, producing mycelium of 11.2 
g/L and exopolysaccharide of 3 g/L after 7 days, respectively. 
L. plantarum K154 isolated from kimchi possessed the highest 
GABA-producing ability in culture broth of Ceriporia lacerata 
fortified with 2% monosodium glutamate (MSG) and 5% skim 
milk. The GABA production was determined by thin layer 
chromatography and HPLC. During lactic acid fermentation 
for 7 days, the GABA production was dramatically increased 
with 1.5% (w/v) content while the glutamate content was 
greatly decreased.

P12 -079

Preparation of Set-Type Yoghurt Fortified with 
Peptides and GABA by Mixed Fermentation Using 
Bacillus subtilis and Lactococcus lactis

Jong-Soon Lim1*, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea

This study was carried out to evaluate the physicochemical 
characteristics of mixed fermented milks by Bacillus subtilis
HA and Lactococcus lactis YC. 1st fermentation was performed 
by B. subtilis HA for 6 h, and then 2nd fermentation was 
carried out by Lac. lactis YC for 3 days. The pH in fermented 
milk was decreased and total acidity was increased by lactic 
acid fermentation, respectively. Tyrosine content of the fer-
mented milk was increased to from 4.58 to 162.58 mg% after 
6 h. Caseins as major protein in fermented milks were hydro-
lyzed and confirmed by SDS-PAGE gel analysis. This result 
indicated that milk protein could be easily digested by 
enzyme which is produced by B. subtilis, resulting in the 
increase of tyrosine content. The GABA was producedin 2nd

fermented milks by Lac. lactis YC during 3 days. It was 
confirmed that surface of 2nd fermented milk showed irregular 
and rough texture by SEM analysis, and was dependent upon 
the time of 1st fermentation by B. subtilis. The mixed fermen-
tation using Bacillus sp. and lactic acid bacteria can produce 
the curd-type fermented milk which is fortified with probiotics, 
peptides and GABA.

P12 -081

Production of Mannitol by Leuconostoc mesenteroides
SM in Batch Culture 

Young-Cheol Song1*, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea

Mannitol, a naturally occurring polyol, is widely used in the 
food, pharmaceutical, medicine, and chemical industries. In 
this study, defined medium containing glucose, fructose, 
peptone and K2HPO4 was used for the production of mannitol 
by Leuconostoc mesenteroides SM. Mannitol production was 
dependent upon the type and concentration of fermentable 
sugars. Leuc. mesenteroides SM showed the highest mannitol 
yield at 25°C for 3 days. Fructose was supplied with different 
contents (0, 2.5, 5, 7.5, 10%) and fermented for 3 days. In 
the presence of 5% fructose, fermented culture showed pH 
3.86, 2.57% acidity, and 1.26×109 CFU/g of viable cell counts, 
and the mannitol production and fructose conversion yield 
showed higher value of 2.73% and 81.87%, compared to 
those of other conditions. In various K2HPO4 concentration 
(0, 0.2, 0.5, 1.0%), mannitol yield showed the highest value 
of 3.0% at the K2HPO4 0.5% and indicated negative effect at 
higher concentration. It is concluded that mannitol produc-
tion was effective in the presence of 5% fructose and 0.5% 
K2HPO4.
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P12 -082

Potential Probiotic Bacteria Enhances the Longevity 
and Host Defense against Foodborne Pathogens in 
Caenorhabditis elegans

Mi Ri Park*, So Won Kim, Su Jin Lee, Su Hyang Jeon, 
Younghoon Kim
Department of Animal Science, Institute of Rare Earth for 
Biological Application, Chonbuk National University, Korea

Although the immune response of Caenorhabditis elegans to 
foodborne pathogens is extensively applied, a few studies are 
employed on host immune response via health-promoting 
bacteria. Here, we screened 15 lactic acid bacteria (LAB) 
isolated from infant feces by high adhesion/colonization 
assay using C. elegans in vivo intestine model. As expected, 
selected 15 isolates have the high binding activity on mucus 
layer and remarkably resistant to acid and bile exposures. 
Moreover, two LAB strains have strong bacteriocin activity. 
Importantly, using C. elegans in vivo model, we showed that 
15 LAB isolates possess the health-promoting activity inclu-
ding C. elegans longevity (anti-aging) and C. elegans survivals 
infected with Staphylococcus aureus RN6630 (immune enhan-
cement). Finally, selected 15 strains were identified by 4 
strains for L. rhamnosus, 8 strains for L. plantarum, 1 strain 
for L. pentosus, 1 strain for L. fermentum, and 1 strain for 
L. brevis. Taken together, our smart animal C. elegans may be 
applicable for direct in vivo screening of novel functional 
probiotic bacteria in food industry.

P12 -084

Optimization of Lactic Acid Fermentation for 
Bioconversion of Spent Mushroom Substrate 

Hyo-Seon Lee1*, Soon-Young Kwon1, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea

The spent mushroom substrate (SMS) is a by-product after 
the production of mushroom fruiting body in pot. For the 
effective use of SMS as on animal feed, SMS was fermented 
by Lactobacillus plantarum K154. Chemical properties of 
SMS represented pH 5.57, acidity 0.79% and viable cell 
count of 7.3×105 CFU/g. Solid-state fermentation of SMS was 
performed by L. plantarum K154 that is capable of producing 
for GABA. SMS fermentation was performed by adjusting 
initial moisture content, soybean curd residue, and sugar 
content. The SMS with 70% moisture indicated pH 5.56, 
1.56% acidity and 2.6×109 CFU/g of viable cell counts after 
fermentation for 3 days. Fungus as contaminant did not grow 
during storage for 21 days at room temperature. The SMS 
fermented by the addition of molasses showed pH 4.64, 
1.58% acidity, and 3.93×109 CFU/g viable cell counts. The 
SMS fermented by the addition of soybean curd residue 
indicated pH 4.82, 10.7% acidity and 2.17×109 CFU/g viable 
cell count. It is concluded that SMS is an excellent ingredient 
for lactic acid fermentation and can be converted into 
valuable biomaterial containing lactic acid and probiotics for 
animal feed. 

P12 -083

Production of Bioactive Compounds in the Rice Bran 
Powder Fermented by Bacillus sp.

Ji-Hoon Park1*, Sam-Pin Lee1,2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea

Rice bran powder (RBP) was fermented by the solid state 
fermentation using Bacillus subtilis HA to produce biologically 
active compounds. When moisture was added with 100-250 
parts compared to rice bran powder, the raw material mixed 
with moisture of 100 parts indicated higher mucilage content 
(10.81%) and tyrosine content (459.63 mg%). In higher mois-
ture content, mucilage and tyrosine contents were gradually 
decreased. In particular, the addition of 5% MSG showed 
higher production of mucilage content (11.4%) and tyrosine 
content (540 mg%), respectively. The mucilage production 
was dependent upon fermentation time. The conversion yield 
of MSG was about 3%. Mucilage content in fermented RBP 
decreased from 10.0% to 8.4% by fermentation for 3 days, but 
tyrosine content increased from 439 mg% to 546 mg%.

P12 -085

Purification Method of AqpZ to Create a Capable 
Water Purify System

Andres Letona*, Young-Rok Kim
Graduate School of Biotechnology, Kyung Hee University, Korea

Our purpose is to find a method to purify the Aquaporin Z 
(AqpZ), in order to obtain an AqpZ protein capable to be an 
efficient water channel to purify water from waste water and 
sea water. To express our AqpZ, we used AqpZ gene in vector 
pDEST, and C41 (DE3) strain. For membrane partitioning we 
used 1% Lysozyme and then sonicated and centrifuged. For 
solublization of our target protein we tested two types of 
surfactants, SDS and Octyl glucoside (n-octyl-β-D-glucoside).
To purify our AqpZ we used affinity chromatography Histidine 
tag (His-tag) with Ni-NTA resin and imidazole as eluting 
phase to isolate only the His-tag proteins. To prove the 
presence of AqpZ we used SDS-PAGE method, a result, 
presence of AqpZ a little bit above of the 28 kDa, In the case 
of using SDS surfactant we can purify and see the presence 
of AqpZ kDa band, and also after few tries with OG surfactant 
we also saw the presence of our AqpZ in the same kDa band. 
After get an efficient amount of AqpZ, we will to proceed to 
prove the efficiency of our AqpZ incorporating into a 
membrane and check the capacity to purify water and also 
get affinity only for water molecules.
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P12 -086

Influence of hfq Homologue in the Pathogenesis of 
Cronobacter sakazakii

Seongok Kim*, Dajeong Kim, Sangryeol Ryu
Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology and Center for Food and 
Bioconvergence, Seoul National University, Korea

Cronobacter sakazakii is an opportunistic pathogen that causes 
severe diseases in infants. Recent studies have highlighted 
the contributions of hfq to several bacterial pathogenesis, 
including Salmonella and Yersinia. To determine the role of 
hfq in C. sakazakii, the mutant was generated and comple-
mentation strain with its cognate promoter was constructed. 
To characterize phenotypes, growth, motility, heat- and 
hydrogen peroxide-resistances, and invasion/survival ability 
of the hfq mutant were analyzed. As reported in the other 
bacteria, loss of hfq in C. sakazakii caused growth defect 
compared with wild type. Interestingly, the hfq mutant 
showed hyper-motility and qRT-PCR revealed higher expres-
sion level of the fliA (a sigma factor for flagellar operons) in 
the mutant. The resulting hyper-flagellation could be observed 
by transmission electron microscopy in the hfq mutant. The 
hfqmutant was more susceptible to heat and oxidative stress 
compared with wild type. Furthermore, hfq deletion showed 
attenuated abilities in invasion into Caco-2 and survival 
within macrophage. This is the first report that hfq homo-
logue plays a key role in virulence and stress tolerance in C. 
sakazakii.

P12 -088

A Functional Study on Post-Fermented Tea Using Tea 
Leaves Harvested in Fall

Hyo jin Kim*, Na Ri Yoon, Fu Tian Yu, Kyung Hee Koh
Department of Food Science and Nutrition, The Catholic 
University of Korea, Korea

We inoculated Bacillus subtilis (KCTC 1022) on tea leaves 
(Camellia sinensis) harvested in October and have fermented 
for 20 days at 30°C The maximum viable cell number of B. 
subtilis was found as 1.0×1010 CFU/mL. Non Post Fermented 
Tea showed clear light green with L value of 9.7, a value of 
-0.2, and b value of 2.1 in chromaticity. Post Fermented 
Tea-20 showed clear orange with L value of 6.9, a value of 
0.8, and b value of 3.9 (p<0.01). We evaluated functionality 
by extracting them in water (80°C) as solvents for an hour. 
Total phenols in Non Post Fermented Tea was 497.7 mg/L 
GAE, while that in Post Fermented Tea-20 was 155.7 mg/L 
GAE, which confirmed the reduction with the progress of 
fermentation. Reducing capacity of Non Post Fermented Tea 
was 0.39, while that of Post Fermented Tea-20 was 0.36, 
which confirmed the reduction with the progress of fermen-
tation. DPPH radical scavenging in Non Post Fermented Tea 
was 88.8%, and that in Post Fermented Tea-20 was 98.6. On 
the other hand, SOD capacity in Non Post Fermented Tea 
extracted by methanol was 52.3% and that in Post Fermented 
Tea-20 was 44.5%, which confirmed the reduction with 
fermentation (p<0.01).

P12 -087

Production of High Acetic Acid Vinegar Using 2nd 
Stage Fermentation and Its Quality Characteristics

Na Hye Sung*, Seung Mi Woo1, Jeong Eun Lee1, Eun Su 
Jeong1, Joong-Ho Kwon, Soo Hwan Yeo2, Yong Jin Jeong1

Department of Food Science and Technology, Kyungpook 
National University, Korea, 1Department of Food Science and 
Technology, Keimyung University, Korea, 2Fermentation & 
Food Processing Division, Department of Agrofood Resources, 
NAAS, RDA, Korea

High acetic acid vinegar (HAAV) that is being manufactured 
in Korea is produced with less than 30% of apple juice (AJ), 
during acetic acid fermentation (AAF) using ethanol and 
nutrient. Currently in Korea, there are not enough studies on 
alcohol fermentation (AF) to high acetic acid fermentation 
(HAAF) using AJ. In the study, a method for producing HAAV 
was developed for AF and AAF process using apple concen-
trate without the addition of any nutrient. In the 2nd stage 
in the process of AAF, production of 12% of titratable acidity 
(TA) HAAV was possible in 6 to 7% of alcohol content, and 
because the lower initial alcohol content shortens lag phase, 
the AAF yield became higher. The quality characteristics of 
apple HAAV was pH 2.91-3.20 with TA 12%, and organic 
acids. The organic acids detected are followed in order; acetic 
acid, malic acid, citric acid and oxalic acid. At the end of 
the 2nd stage, AAF organic acid content of HAAV using 6% 
alcohol content tended to have higher overall. In conclusion, 
Without using nutrient, manufacturing apple HAAV with AJ 
concentration was possible. However research for shortening 
the fermentation period will be required to industrially 
utilized.

P12 -089

Inv and OmpX Are Dependent upon Each Other in 
Adhesion and Invasion of Cronobacter sakazakii 
ATCC 29544

Dilini Chandrapala*, Amal Senevirathne, Junhee Jo, Liu 
Jing, Paul Tetteh, Kwang-Pyo Kim
Department of Food Science and Technology, College of Agricul-
ture and Life Sciences, Chonbuk National University, Korea

Adhesion and invasion abilities of Cronobacter sakazakii to 
intestinal epithelium are the key components of subsequent 
systemic infection leading to neonatal meningitis. OmpA, 
OmpX and Inv were identified as important putative outer 
membrane proteins involved in the penetration of C. sakazakii
to humanepithelial cells and to deeper organs. Here we 
examined the interaction between ompX and inv in the in 
vitro and in vivo virulence of C. sakazakii ATCC 29544. When 
the double mutant (ΔompX Δinv) was tested in in vitro,
invasion and adhesion efficiencies (an adhesion, a gentamicin 
protection, a blocking and an assay using antisense expres-
sion of inv gene) were not significantly different from those 
of the ΔompX or Δinv. In the in vivo rat pup model, CI values 
were close to 1 between the double mutant and either of the 
single mutants, suggesting that ompX and inv are dependent 
on each other in the translocation of C. sakazakii to deeper 
organs. Taken together, we show that ompX and inv are 
involved non-additively in the in vitro and in vivo virulence 
of C. sakazakii 29544, implying dependent mode of action 
between the two proteins.
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P12 -090

Inv Is Essential for Basolateral Invasion of Caco-2 
Cells and Acts Synergistically with OmpA to Affect In 
Vitro and In Vivo Virulence of Cronobacter sakazakii 
ATCC 29544

Dilini Chandrapala*, Kyumson Kim1, Younho Choi1, Amal 
Senevirathne, Dong-Hyun Kang1, Sangryeol Ryu1, Kwang-Pyo Kim
Department of Food Science and Technology, College of Agri-
culture and Life Sciences, Chonbuk National University, Korea, 
1Department of Food and Animal Biotechnology, Department of 
Agricultural Biotechnology, Center for Food and Bioconvergence, 
and Research Institute for Agriculture and Life Sciences, Seoul 
National University, Korea

Cronobacter sakiazakii is an opportunistic pathogen that causes 
neonatal meningitis and necrotizing enterocolitis. In this study, 
we investigated the involvement of the inv gene in the virulence 
of C. sakazakii ATCC 29544 in vitro and in vivo. Sequence 
analysis of C. sakazakii ATCC 29544 inv revealed that it is 
different from other C. sakazakii isolates. In various cell culture 
models, an inv-deleted mutant showed significantly lowered 
invasion efficiency, which was restored upon genetic comple-
mentation. Studying invasion potentials using tight junction- 
disrupted Caco-2 cells suggested that the inv gene product 
mediates basolateral invasion of C. sakazakii ATCC 29544. In 
addition, comparison of invasion potentials of double mutant (Δ
ompA Δinv) and single mutants (ΔompA and Δinv) provided 
evidence for an additive effect of the two outer membrane 
proteins. Finally, the importance of inv and the additive effect 
of putative Inv and OmpA were also proven in an in vivorat pup 
model. This report is the first to demonstrate two proteins 
working synergistically in vitro as well as in vivo in C. sakazakii
pathogenesis.

P12 -092

Production of Exopolysaccharides by Submerged 
Culture of Ceriporia lacerata and Their Structural 
Analysis and Molecular Characterization 

Ji-Eun Kim1,2*, Key Whang1, Sam-Pin Lee1,3

1Department of Food Science and Technology, Keimyung 
University, Korea, 2World Bio Tech Co., Ltd., Korea,
3The Center for Traditional Microorganism Resource (TMR), 
Keimyung University, Korea

A wide variety of medicinal mushrooms have been shown to 
possess health beneficial effects, and hence, can be exploited 
for developing functional foods. In this study, the production 
of exopolysaccharide (EPS) was maximized, and its components 
and structure were determined through the optimization of 
submerged culture conditions of a novel mushroom Ceriporia 
lacerata (CL). To maximize the production of EPS, the condi-
tions for submerged cultures of mushroom CL were optimized 
by changing the levels of carbon, nitrogen, and bio-element 
sources, and culture times. The optimal culture conditions 
were shown to be the medium containing 3% glucose, 3% soy 
flour, and 0.2% MgSO4 for 8 day in 5 L jar fermenter. Under 
this conditions, 23 g/L and 1.85 g/L of mycelia biomass and 
EPS were produced, respectively. EPS is a form of glycopro-
tein that comprised of 45% and 34% sugar and protein, 
respectively, and its molecular weight is about 120 kDa. The 
molecular weight of main fractional substance Fr-II, which 
was separated using Sepharose CL-6B, was about 90 kDa. It 
was a polysaccharide β-glucan type with mannose comprising 
83%.

P12 -091

Bacillus licheniformis Isolated from Korean 
Traditional Food Resources Induces the Host Immune 
Response in Caenorhabditis elegans

Seok Jun Son*, Young Jae Lee, Mi Ri Park, Nag-Jin Choi, 
Ho Sung Cho1, Juhee Heo2, Do-Youn Jung2, Younghoon Kim
Department of Animal Science, Institute of Rare Earth for 
Biological Application, Chonbuk National University, Korea, 
1Bio-safety Research Institute and College of Veterinary 
Medicine, Chonbuk National University, Korea, 2Sunchang 
Research Center for Fermentation Microbes (SRCM), Korea

Here, we investigated whether probiotic bacteria B. licheniformis
strains isolated from Korean traditional food resources in the 
Institute of Sunchang Fermented Soybean Products, influence 
the immune response of C. elegans as surrogate host model. 
Initially, we found that 24 probiotic B. licheniformis strongly 
produced antimicrobial bacteriocins against various food-
borne pathogens including B. cereus, S. aureus, and patho-
genic E. coli. And then, for exploring that bacteriocin-produ-
cing B. licheniformis modulates the C. elegans defense res-
ponse to S. aureus, the worms were pre-conditioned by 
transferring young adult worms to B. licheniformis lawns for 
24 h and then transferring to S. aureususing solid killing 
assays with fer-15 fem-1 worms. Importantly, among them, 
pre-conditioning with seven strains of B. licheniformis signi-
ficantly prolonged the survival of nematodes exposed to S. 
aureus. Taken in their totality, our findings propose that 
pre-conditioning with probiotic B. licheniformis isolated from 
Korean traditional foods may modulate host immune response 
against foodborne pathogens.

P12 -093

Effect of Red Ginseng Starch on the Growth of Lactic 
Acid Bacteria

Yeong-Su Kim*, Young-Boo Jang, Hwan Lee, Do-Yeon 
Kim, Dong Min Kim, Da Jeong Kim, Jong-Dae Park, 
Mi-Yae Shon
International Ginseng & Herb Research Institute, Korea

The effect of red ginseng starch (RGS) on the growth of lactic 
acid bacteria was investigated. The optimal concentration of 
RGS for the growth of lactic acid bacteria was 20% (v/v). The 
number of viable cells increased due to increases RGS con-
centration. The pH decreases with increasing RGS concentra-
tion, but it has no effect on the growth of lactic acid bacteria. 
Supplementation with both skim milk and RGS significantly 
increased the number of viable cells after freeze drying due 
to the synergistic effect of the two cryoprotectant agents. The 
optimal concentrations of RGS and skim milk for freeze 
drying of lactic acid bacteria were 2 and 10%, respectively.
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P12 -094

Identification and Characterization of Outer 
Membrane Vesicles-associated Proteins in Salmonella 
Typhimurium Using Proteomic Profiling

Jaewoo Bai*, Hyunjin Yoon1, Seul I Kim1, Sangryeol Ryu
Laboratory of Molecular Food Microbiology, Department of 
Food and Animal Biotechnology, Department of Agricultural 
Biotechnology, College of Agriculture and Life Science, Seoul 
National University, Korea, 1Department of Food Technology 
and Services, Eulji University, Korea

Outer membrane vesicles (OMV) are secreted in many Gram- 
negative bacteria and play diverse roles including bacterial 
survival, nutrient acquisition and resistance to antimicrobial 
agents while vesicle formation and secretion process are not 
fully understood yet. In this study, we performed proteomic 
profiling using LC-MS/MS analysis in order to understand 
roles of OMV in Salmonella pathogenesis. Proteins secreted 
via OMV were clustered into several groups based on their 
predicted functions. Interestingly, ribosomal proteins were 
abundant in the vesicles isolated from Salmonella grown in 
LB whereas transporters in those from Salmonella grown in 
acidic minimal medium. Further cAMP assay demonstrated 
that PhoN, HupA and GlnH proteins were translocated into 
the host cell cytosol and influences of these 3 proteins and 
some OMV-associated transporters to Salmonella survival 
were also examined through macrophage infection assay with 
mutants strains lacking each gene. In summary, the proteo-
mic analysis of OMV cargo and investigation of OMV-derived 
proteins in Salmonella virulence suggest multifunctional 
roles of OMV in Salmonella physiology.

P12 -096

Manufacturing of Red Ginseng Makgeolli Using the 
Red Ginseng Starch

Do-Yeon Kim*, Yeong-Su Kim, Young Boo Jang, 
Hwan Lee, Jong-Dae Park, Mi-Yae Shon
International Ginseng & Herb Research Institute, Korea

This study was preformed to develop new red ginseng 
makgeolli manufacture process using red ginseng starch (RGS). 
The RGS was fermented with koji, nuruk, and yeast. The 
effect of storage temperature of red ginseng makgeolli, such 
as change in yeast viable cell numbers, organic acid, reducing 
sugar, total acid, and pH were investigated. The yeast cell 
count and the content of organic acid did not changed until 
20 days at 4°C The concentration of reducing sugars includ-
ing glucose, sucrose, and mannose and pH value of red 
ginseng makgeolli were decreased during storage at 4°C. The 
concentration of total ginsenoside in red ginseng makgeolli
was 2.47 mg/mL. The content of ginsenoside Rg1, Re, Rb1, 
Rc, Rb2, Rd, and Rg3 in red ginseng makgeolli were analyzed 
as 0.06, 0.23, 0.17, 0.51, 0.28, 0.50, and 0.12 mg/mL, respec-
tively. 

P12 -095

Quality Characteristics of Korean Traditional Meju 
during Fermentation

Ae-Ri Han*, Ji-Hee Yang, Mi-Ai Lee, Hye-Young Seo, 
Wan-Soo Park
World institute of Kimchi, Korea

This study was conducted to obtain basic data for quality 
changes of Korean traditional meju during fermentation. Meju 
was prepared in traditional food manufacturer, and divided 
into two parts (inside and outside) for quality evaluation. 
Moisture contents of inside and outside part were decreased 
from 66.7% to 12.67 and 21.89%, respectively. The pH of 
meju was rapidly increased from 6.4 to 7.5 at 29 days and 
thereafter decreased 6.7 at 62 days. Titratable acidity showed 
the opposite trends. Reducing sugar in outside was higher 
than inside. In contrast, amino and volatile basic nitrogen 
contents in outside were lower than inside. The contents of 
amino nitrogen and VBN in inside and outside of final 
products were 590.3 and 553.2 mg%, 326.7 and 214.0 mg%, 
respectively. Counts of total aerobic bacteria, lactic acid 
bacteria and proteolytic bacteria in meju were 106 CFU/g 
initially, and increased from 109 to 1012 CFU/g. Levels of mold 
and yeast were increased from 103 to 105 CFU/g for 62 days. 
Levels of coliforms in initial stage were 103 CFU/g, and then 
not detected at 8 days. Microbiological changeson inside and 
outside parts of meju showed similar trends.

P12 -097

AraE Is a Potential Xylose Transprter in Bacillus subtilis

Yeong-Je Seong*, Seok Hwan Choi1, Yong-Cheol Park
Department of Bio and Fermentation Convergence, Kookmin 
University, Korea, 1Department of Forest Products, Korea 
Forest Research Institute, Korea

Bacillus subtilis is a GRAS-microbe used for protein and 
chemical production, and known to be unable to grow effi-
ciently in a minimal medium with only xylose, a major 
monosugar in cellulosic biomass, because it does not have a 
xylose-specific delivery system. In this study, the arabinose: 
H+ symporter, AraE from B. subtilis was expressed in B. 
subtilis 168 for efficient uptake of xylose. The AraE expres-
sion cassette consisted of the xylA promoter and araE gene, 
and integrated into the chromosomal amyE gene in B. subtilis
168. In batch cultures of recombinant B. subtilis JY123 harbo-
ring the AraE expression cassette in a defined medium with 
xylose, expression of AraE led to fast and complete consump-
tion of xylose and hence a considerable increase in cell 
growth, compared with the B. subtilis control strain of JY121. 
In batch cultures using various mixtures of xylose and 
glucose, B. subtilis JY123 showed 1.4-5.3 times higher specific 
growth rates and cell production rates during the xylose 
consumption period than B. subtilis JY121. Considering the 
systematic analysis of xylose metabolism, it was certain that 
AraE could transport xylose into B. subtilis efficiently.
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P12 -098

Physiological Characteristics and Anti-obesity Effect 
of Enterococcus faecalis MD366

Seong-A Cho*, Kee-Sung Kim, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea Food 
Research Institute, Korea

The objective of this study was to investigate physic-chemical 
characteristics and anti-obesity effect of Enterococcus faecalis 
MD366. Enterococcus faecalis MD366 had a lipase inhibitory 
activity of 65.03±0.94% at a concentration of 100 μL/mL and 
inhibited adipocyte differentiation of 3T3-L1 cells (27.36±
0.51%) at a concentration of 100 μg/mL. Enterococcus faecalis 
MD366 was isolated from raw milk and its physiological 
characteristics were investigated. The optimum growth temp-
erature of Enterococcus faecalis MD366 was 40°C, and it took 
24 h to reach pH 4.42. Enterococcus faecalis MD366 showed 
higher sensitivity to novobiocin in a comparison of 15 dif-
ferent antibiotics and showed the highest resistance to 
vancomycin, neomycin, kanamycin. It also showed higher 
activities of acid phosphatase. Moreover, it was compara-
tively tolerant to bile juice and acid and displayed resistance 
to Escherichia coli, Salmonella Typhimurium and Staphylo-
coccus aureus with rates of 80.38%, 60.20%, and 65.36% 
respectively. These results demonstrate that Enterococcus 
faecalis MD366 could be probiotics with anti-obesity effects.

P12 -100

Physiological Characteristics and GABA Production 
of Lactobacillus plantarum K74 Isolated from Kimchi

Sun-Young Park*, Kee-Sung Kim, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea Food 
Research Institute, Korea

γ-aminobutyric acid (GABA), as a major inhibitory neurotran-
smitter of the central nervous system in animal, has several 
physiological functions such as antihypertensive, diuretic, 
tranqulizer and anti-stress effect in humans. The purpose of 
this study was to investigate Lactobacillus plantarum K74, 
isolated from kimchi and selected as the strain which has 
great ability to produce GABA, to develop new starter culture 
for fermented milk production. L. plantarum K74 produced 
134.52 μg/mL of GABA at MRS broth containing 1% MSG, 
212.27 μg/mL of GABA at MRS broth containing 2% MSG and 
234.63 μg/mL of GABA at MRS broth containing 3% MSG, 
respectively. The optimum growth temperature of L. plantarum
K74 was 34°C and spent 18 h to reach to pH 4.4. L. plantarum
K74 showed more sensitive to novobiocin in a comparison 
of fifteen different antibiotics, and showed most resistance to 
kanamycin and polymyxin B. L. plantarum K74 did not 
produce the β-glucuronidase, carcinogenic enzyme. Moreover, 
it was comparatively tolerant to bile juice and low pH and 
displayed resistance to Escherichia coli, Salmonella Typhimu-
rium, Staphylococcus aureus with the rates of 53.4%, 45.8%, 
and 4.5% respectively.

P12 -099

Physiological Characteristics and Anti-obesity Effect 
of Lactobacillus plantarum FH185

Seong-A Cho*, Kee-Sung Kim, Myung-Ki Lee, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea Food 
Research Institute, Korea

In the study, we found that the lactobacillus strain Lactoba-
cillus plantarum FH185 inhibited pancreatic lipase activity 
and inhibited adipocyte differentiation of 3T3-L1 cells. Lacto-
bacillus plantarum FH185 had a lipase inhibitory activity of 
70.90±0.55% at a concentration of 100 μL/mL and inhibited 
adipocyte differentiation of 3T3-L1 cells (18.63±0.98%) at a 
concentration of 100 μg/mL. Lactobacillus plantarum FH185
was isolated from human feces and its physiological charac-
teristics were investigated. The optimum growth temperature 
of Lactobacillus plantarum FH185 was 40°C, and it took 24 
h to reach pH 4.74. Lactobacillus plantarum FH185 showed 
higher sensitivity to novobiocin in a comparison of 15 different 
antibiotics and showed the highest resistance to vancomycin. 
It also showed higher activities of β-galactosidase, Leucine 
arylamidase and β-glucosidase. Moreover, it was compara-
tively tolerant to bile juice and acid and displayed resistance 
to Salmonella Typhimurium, Staphylococcus aureus with 
rates of 44.76% and 53.88%, respectively. These results 
demonstrate that Lactobacillus plantarum FH185 could be 
probiotics with anti-obesity effects.

P12 -101

Characteristics and Cultivation Conditions of Bacteria 
Producing Folic Acid

Jeong-Ryong Do*, Sang-Dong Lim, Myung-Ki Lee, 
Su-Yeon Back
Korea Food Research Institute, Korea

In this study, characteristics and cultivation conditions of 
bacteria producing folic acid were investigated. Designations 
of bacteria producing folic acid were Enterococcus hirae C1, 
Enterococcus saccharolyticus C3, Lactobacillus plantarum J1, 
Bacillus licheniformis C4, Bacillus subtilis C2, and Bacillus 
subtilis J2. As a result of fermentation, the viable cell count 
of 6 bacteria significantly increased during growth at 37°C for 
24 h while pH significantly decreased during growth. As the 
result of pH changes in milk, rice beverage and soy milk 
during the growth of bacteria, 2 Enterococci and Lactobacilli 
did not decrease significantly in milk and rice beverage. pH 
changes of 2 Enterococci, Lactobacillus plantarum J1, and 
Bacillus licheniformis C4 significantly decreased in soy milk 
for 24 h while 2 Bacillus subtilis did not decrease signifi-
cantly in soy milk. Optimum cultivation conditions of bacteria 
producing folic acid were incubation at 37°C for 18 h with 
soy milk and 1% Enterococcus hirae C1 and incubation at 
37°C for 15 h with soy milk and 1% Lactobacillus plantarum 
J1. Enterococcus hirae C1 and Lactobacillus plantarum J1 
shown pH 4.33 and pH 4.3.
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P12 -102

Optimization of GABA Production in Chongmyungtang 
by Lactobacillus plantarum K154 Isolated from Kimchi

Sun-Young Park*, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea Food 
Research Institute, Korea

As a major inhibitory neurotransmitter, γ-aminobutyric acid 
(GABA) in the brain is important for the transmission of 
signals between neurons. The purpose of this study was to 
optimize the fermented chongmyungtang production, the
oriental medicine having cognitive-enhancing effects, product 
for the GABA production by using Lactobacillus plantarum
K154. We used 4-factor-3-level central composite design 
combining with responds surface methodology. MSG (%, X1), 
ISP (%, X2), incubation temperature (°C, X3), incubation time 
(h, X4), was used as an independent factor, on the other hand, 
pH (pH, Y1), GABA concentrations (μg/mL, Y2) was used as 
a dependent factor. Based on the optimization for the highest 
GABA concentrations with pH 4.4, the expected data of pH, 
GABA concentrations with 27 h incubation at 27°C by the 
addition of 3.4% of MSG, 0% of ISP was 1416.14 μg/mL.

P12 -104

Effect of Laminaria japonica on the Quality and 
Functionality of Korean Traditional Rice Wine, 
Makgeolli

Jae-Suk Choi2*, Yu-Ri Lee1, Su-Jung Kwon1, EunHa 
Kang1, Kyu-Bi Lee1, Hyo Ju Seo1,2, Sun Hwa Moon2, 
Sun-Mee Park3, Jae Hak Sohn1,2

1Department of Bio-food Materials, Silla University, Korea, 
2RIS Center, IACF, Silla University, Korea, 3HACCP Training 
Center, IACF, Silla University, Korea

New functional makgeolli was made with rice by adding 
different amounts of L. japonica, and the fermentation charac-
teristics of the L. japonica-makgeolli were studied during the 
fermentation process. The content of alcohol, and reducing 
sugar, and yeast count of makgeolli was not significantly 
changed when the ratio of L. japonica increased. Total acidity 
decreased with an increase in L. japonica concentration, 
otherwise, pH and bacterial cell counts were proportionally 
increased with an increase in L. japonica concentration. The 
contents of free sugar and organic acid of L. japonica-makgeolli
were changed during fermentation showing various different 
patterns. In sensory evaluation, L. japonica-makgeolli brewed 
by adding 2.5% or 5% L. japonica into the mash showed the 
best overall acceptability whereas 12.5% L. japonica sample 
was the least favored due to seaweed flavor. L. japonica-makgeolli 
showed potent anti-diabetes activity, especially L. japonica- 
makgeolli added above 7.5% of L. japonica. From these results, 
L. japonica-makgeolli may become a new functional Korean 
traditional rice wine with anti-diabetes properties.

P12 -103

Optimization of GABA Production in the Fermented 
Soy Milk by Lactobacillus plantarum K255 Isolated 
from Kimchi

Hye-Young Shim*, Kee-Sung Kim, Sang-Dong Lim
Fermentation & Functionality Research Group, Korea Food 
Research Institute, Korea

Gamma-Amino Butyric acid (GABA) is an amino acid which 
acts as a neurotransmitter in the central nervous system. It 
inhibits nerve transmission in the brain, calming nervous 
activity. And it helps improve the memory. The objective of 
this study was to optimize the fermented soy milk process 
for the GABA production by using Lactobacillus plantarum
K255. We used 4-factor-3-level central composite design 
combining with responds surface methodology. MSG (%, X1), 
mung bean (%, X2), incubation temperature (°C, X3), incuba-
tion time (h, X4), was used as an independent factor, on the 
other hand, pH (pH, Y1), GABA concentrations (μg/mL, Y2) 
was used as a dependent factor. Based on the optimization 
for the highest GABA concentrations with pH 4.4, the expected 
data of pH, GABA concentrations with 10 h incubation at 
31°C by the addition of 0.8% of MSG, 2% of mung bean was 
321.93 μg/mL.

P12 -105

Quality Properties of Makgeolli Brewed with Various 
Koji

Naeun Ryu*, Sharon An, Dong-Heon Lee, Jung-Hyun 
Park, Dong-Bin Lim, Eun-Woo Shin, Yu-Ri Lee, 
Han-Hong Yoon1, Han-Seung Lee, Jae Hak Sohn
Department of Bio-food Materials, Silla University, Korea, 
1Chung-Moo Fermentation Co., Ltd., Korea

The aim of this research was to analyze makgeolli with eight 
kinds of koji. Saccharifying fungi for koji isolated from 
traditional nuruk and tentatively identified by 28S rRNA 
sequence analysis. For the properties of koji made with 8 
kinds of saccharifying fungi (Aspergillus kawachii, A. oryzae, 
A. niger, Abisidia isahoensis varthermophilia, Lichtheimia 
corymbifera, Mucor racemosus, Rhizopus microsporus, R. 
microsporus var. rhizopodiformis), the pH ranged 3.03-6.19%, 
total acidity 0.016-0.287%, and saccharogenic power 15-130 
SP. Makgeolli brewed with 8 kinds of koji and rice during 5 
days were analyzed for alcohol contents, pH, total acidity, 
reducing sugar, solid contents and sensory evaluation during 
fermentation. After fermentation, raw liquor’s alcohol degree 
were 3.3-8.7%, the pH ranged 3.27-3.93, the total acidity 
0.27-0.65%, and the reducing sugar were 1.42-6.59 mg/mL. In 
the preference test, makgeolli using Aspergillus kawachii, A. 
oryzae, and Rhizopus microsporus var. rhizopodiformis were 
higher than the residue in 5 kinds of koji.
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Bacillus cereus and Bacillus thuringiensis Spores in 
Korean Rice: Prevalence and Toxin Production 
According to Production Area and Degree of Milling

Booyoung Kim*, Jihyun Bang, Hoikyung Kim1, Yoonsook 
Kim2, Byeong-sam Kim2, Larry R. Beuchat3, Jee-Hoon Ryu
Department of Food Bioscience and Technology, Korea 
University, Korea, 1Division of Human Environmental 
Sciences, Wonkwang University, Korea, 2Korea Food Research 
Institute, Korea, 3Center for Food Safety and Department of 
Food Science and Technology, University of Georgia, USA

We investigated the presence and toxin production of Bacillus 
cereus and B. thuringiensis in rice according to the produc-
tion area and degree of milling in Korea. In total, 189 rice 
samples were broadly contaminated with B. cereus spores 
regardless of production area. Contamination levels and 
counts of B. cereus spores in rice were reduced as milling 
progressed. We also found that, as milling progressed, the 
frequencies of isolates producing hemolysin BL and non- 
hemolytic enterotoxin and possessing genes encoding the 
HBL and NHE toxins (hblC, hblD, hblA, nheA, nheB, nheC) 
declined. Since most of B. cereusisolates produced HBL and 
NHE toxins, we concluded that the B.cereus contaminated in 
Korean rice was the diarrheagenic type. The level of B. 
thuringiensis in rice samples was lower than that of B. cereus. 
Contamination with B. thuringiensis in rice was not affected 
by production area and all B. thuringiensis isolates were of 
the diarrheagenic type. This study provides useful informa-
tion for predicting and decreasing the microbiological risks 
in rice during processing and storage.

P12 -108

Volatile Compounds Determination in Mash 
Fermented with Puffed Rice and Distillate

Sang-Bum Kim*
Department of Agro-Food Resources, National Academy of 
Agricultural Science, Korea

In this study, puffed rice as fermentation material was used 
for making rice spirit and the volatile compounds in mash 
and its distillate were determined by GC. Fermented mash 
using puffed rice produced above 15% alcohol after 5 days 
fermentation. The addition of puffed corn or barley led to 
increase in the level of acidity and amino acid during 
fermentation. The contents of ethyl acetate, iso-amyl acetate, 
n-propanol and iso-amyl alcohol in the mash made with 
puffed corn or barely were slightly higher than the mash 
made from only puffed rice. Particularly puffed corn had a 
large effect to increase volatile compounds. After distillation 
of mash, two remarkable changes found in volatile compounds, 
these were the large increase of volatile compounds content 
and the formation of high-chain fatty acid ester (ethyl caprate, 
ethyl laurate, ethyl myrisate, ethyl palmitate). However the 
similar main compounds of the both sample (mash and 
distillate) except ethanol were detected such as iso-amyl 
alcohol, iso-butanol, ethyl acetate, n-propanol and methanol. 
Same increase of volatile compounds induced by the addition 
of puffed corn and barley was found in distillate sample.

P12 -107

Switch from Lysogenic to Lytic Development by an 
Anti-repressor in Temperate Phage SPC32H

Minsik Kim*, Sangryeol Ryu
Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology and Center for Food and Biocon-
vergence, Seoul National University, Korea

Bacteriophages gain increased attentions as alternative anti- 
microbial agents to control unwanted bacteria in foods. 
Generally, prophages achieve their lytic switch by auto- 
cleavage of phage repressor responding to host SOS response. 
Here in an effort to find reason(s) for plaque morphology 
difference between two similar Salmonella phages, SPC32H 
and SPC32N, we found a new phage anti-repressor that 
governs the lytic switch. The lytic-cycle biased SPC32N has 
a single nucleotide mutation in the consensus LexA-binding 
sequence overlapping the promoter of hypothetical protein- 
encoding gene, resulting in a constitutive expression of the 
protein. Gene deletion caused an inefficient prophage induction 
while overexpression induced a lysogen lysis, suggesting that 
this protein is the anti-repressor (Ant) in lytic switch. LexA 
proteolysis-dependently expressed Ant sequestered phage 
repressor from target operators by direct binding rather than 
repressor-cleavage, allowing expression of lytic genes. Under-
standing regulatory circuits of temperate phages, including 
the anti-repression system described here, will open the 
possibility of using temperate phages in biocontrol of food-
borne pathogens.

P12 -109

Isolation and Characteristics of Fucoidan Degrading 
Bacterium from Marine

Yu-Ri Lee*, Kyu-Bi Lee, Sang-Un Lee, Jong Min Lim1, 
Ki-Young Kim1, Han-Seung Lee, Jae Hak Sohn
Department of Bio-food material, College of Medical & Life 
Sciences, Silla University, Korea, 1Glucan Corp., Korea

A marine bacterial strain, SB 1493 that degraded fucoidan 
from Ecklonia cava was isolated from seawater. Phylogenetic 
analysis based on 16S rDNA sequence indicated that it was 
a member of the genus Pseudoalteromonas. The strain degraded 
starch, agar, alginate and fucoidan as macromolecules. Optimum 
growth of this strain was 25°C (5-35°C), pH 7.8 (5.5-8.5) and 
3% (w/v) NaCl (0-12%). The crude fucoidanase of this strain 
efficiently degraded fucoidan at pH 8 and 50°C. The crude 
enzyme hydrolyzed 7.1% (w/w) fucoidan within 24 h from 
a 1% (w/w) fucoidan solution and produced oligosaccharides 
by endo-type hydrolysis as the reaction products.
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Anti-oxidative Activity of Fermented Maillard Reaction 
Product (MRPs) by Probiotic Lactobacillus Strains

Hyuck-Sun Kwon*, Sae-Hun Kim
Division of Food Bioscience and Technology, College of Life 
Science and Biotechnology, Korea University, Korea

The Maillard reaction is a complex reaction that occurs bet-
ween carbonyl and amine groups of milk protein and lactose 
and its product have been called Maillard reaction products 
(MRPs). Probiotic Lactobacillus can readily utilize and hydro-
lyze MRPs via proteolysis. In this study, anti-oxidative activity 
of MRPs, fermented by LAB has been measured. Three 
Lactobacillus strains (LC01, NR29, KY210), which exhibited 
high proteolytic activity and high growth in modified MRS 
(containing 3 % of MRPs) were cultured at 37°C for 48 h. 
Culture supernatant was collected lyophilized, and then 
dissolved in distilled water (protein content 5 mg/mL), 
followed by anti-oxidative activity measurement by DPPH, 
FRAP and ABTS method. In ABTS assay, they radical 
scavenging activity of fermented MRPs were increased than 
non-fermented control group (control : 50.50%, fermented 
with LC01: 91.42%, with NR29: 96.78% ). In FRAP assay, they 
exhibited similar tendency (control: 0.0993 mM, fermented 
with LC01: 1.12 mM with NR29: 1.158 mM, of2SO4.7H2O). 
These findings indicate that bioactive compounds produced 
by LAB fermentation from MRPs could act as potential 
antioxidants in the food and dairy industries.

P12 -112

Characterization of Makgeolli Brewed with Wild Yeast 
Strain Y54-3 (Saccharomyces cerevisiae) Depending 
on the Nuruk

Hyang Rin Kang*, Hye Ryun Kim, Byung Hak Ahn
Korean Alcoholic Beverage Research Center, Korea Food 
Research Institute, Korea

In this study, we investigated the characterization of makgeolli 
depending on the different nuruk (Aspergillus oryzae N152-1, 
Absidia corymbifera N153-1 and Aspergillus oryzae N159-1) 
by using the wild yeast strain Y54-3 (Saccharomyces cerevisiae) 
with enhanced GABA. In order to research the effect of 
different nuruk on the quality of makgeolli, physico-chemical 
properties, organic acid and volatile flavor components were 
evaluated. After fermentation for 7 days, the ethanol contents 
were ranged from 12.25 to 14.32%, while the soluble solid 
contents were 8.0 to 9.0%. The total acid contents ranged 
from 0.14 to 0.42%, while the pH levels were 4.23 to 4.80. 
As to the organic acid, the lactic and succinic acid contents 
were higher than the other organic acids. In makgeolli made 
with N159-1 nuruk, acetic acid content was very high and 
total acid level was also high. Therefore N159-1 nuruk was 
not suitable. Volatile flavor compounds of makgeolli were 
analyzed by using GC/MSD. Thirty-six components were 
identified. The results of volatile flavor components, fruit and 
flower flavor (ethyl caproate, ethyl caprate, 2-Phenylethanol) 
were the highest in makgeolli made with N152-1 nuruk.

P12 -111

Promoter Sequences for Strong and Constitutive Gene 
Expression in Leuconostoc mesenteroides ATCC 8293 
and Leuconostoc citreum 95

Seungkee Cho*, Hye Hyeong Kim, Nam Soo Han
Department of Food Science and Technology, Chungbuk 
National University, Korea

For construction of gene expression vector for Leuconostoc 
spp., that are important lactic acid bacteria for fermented 
vegetables and milk, strong and constitutive promoters are 
necessary. Transcriptomic analysis of L. mesenteroides ATCC 
8293 using microarrays revealed that genes of Leum_209, 
710, 866, 1326, 1506, and 1694, were expressed most strongly 
and constitutively in both glucose- and sucrose-MRS medium. 
For constitutive over-expression of β-galactosidase gene in L. 
mesenteroides and L. citreum, the six promoter sequences 
were fused to the promoterless β-gal gene from Lactobacillus 
plantarum to construct an Escherichia coli-Leuconostoc
shuttle vectors, pEK32 progals, by using pLeuCM42. When 
six vectors were transformed into Leuconostoc spp. and the 
transformants were cultivated in glucose-MRS medium, total 
β-gal activities of L. mesenteroides in culture medium and 
cytoplasm were 1.37, 0.86, 0.81, 0.37, 0.90, and 0.04 Units/mg 
for Leum_710, 209, 1694, 866, 1326, and 1506 promoter 
sequences, respectively, and in case of L. citreum, these 
activities were 4.37, 2.21, and 1.47 units/mg for Leum_710, 
1694, and 209 promoter sequences, respectively.

P12 -113

Change in Lactic Acid Bacteria Flora during Fermen-
tation and Storage of Momordica charantia L. Makgeolli 
(Rice Wine) Using PCR-Denaturing Gradient Gel 
Electrophoresis (DGGE)

Ae Ran Lee*, Young-Hee Kwon, Hye Ryun Kim, Jae-Ho 
Kim, Byung Hak Ahn
Korean Alcoholic Beverage Research Center, Korea Food 
Research Institute, Korea

In this study, was investigated the Lactic acid bacteria flora 
changes in Momordica charantia L. makgeolli during fermen-
tation and storage periods. The predominant bacteria in the 
PCR-DGGE profile during makgeolli fermentation were Lacto-
bacillus sp. The makgeolli of added Momordica charantia L. 
results of the DGGE profile for Lactobacillus sp. showed that 
specific bands were decresed, compare to control. There have 
the same bands pattern between makgeolli contaning 0.5% 
Momordica charantia L. and 1% Momordica charantia L.. 
However, specific band was significantly decreased by adding 
2% Momordica charantia L.. After 40 days disappear band. 
This study suggests that PCR-DGGE analysis would be a 
suitable tool for the understanding of microbial diversity and 
structure during makgeolli fermentation.
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Evaluation of Immuno-enhancing Properties for the 
Jujube Ferments by Lactobacillus sp. 

Young Kyoung Rhee*, Bo ra Yoon, Sungmi Hong, 
Hee-Do Hong, Chang-Won Cho, Young Chan Kim
Division of Convergence Technology, Korea Food Research 
Institute, Korea

Jujube (chinese date) is the fruit of jujube tree (Zizyphus 
jujuba Mill.) and have traditionally used to make medicine 
or food. In this study, we investigated to select the lactic acid 
bacteria strains as fermentation starters for jujube extract to 
improve its immuno-enhancing properties. The 5 °Bx Jujube 
water extract was inoculated with 10 kinds of Lactobacillus
sp. strains (1.0X106 CFU/mL) and incubated for 24 h at 30°C. 
And then we measured for the NO production by Raw 264.7 
cell and MTT assay with the different jujube ferments. In 
them, the ferment with Lac. curvatus K031101 or Lac. sakei 
K040701 strains showed higher NO production than others 
and especially it is increased 5.9 folds (ferments by K031101) 
than control (not-fermented-jujube ex.). The concentration of 
IL-6, IL-12, and TNF-α in culture supernatant were also incre-
ased by jujube ferments. And all of them did not show cyto-
toxicity on Raw 264.7 cells.

P12 -116

Screening of Exopolysaccharide-producing Bacillus 
sp. Isolates from Various Soybean Pastes

Yu-Jin Ahn*, Sun Young Lee, Soo Hwa Baik, Jin Song, 
Jae Hyeon Kim, Hye Sun Choi
Department of Agrofood Resources, NAAS, RDA, Korea

Levans, a homo-exopolysaccharide (HoPS), consist of linear 
or branched chains of fructose units attached to sucrose by 
β (2→) glycosidic bond. Levans have been widely used as the 
functional ingredient of the medicines, foods, and cosmetics. 
Therefore, the aim of this investigation was to screen a total 
of 258 Bacillus sp. isolated from several kinds of soybean 
pastes for the production of exopolysaccharide. Among 258 
Bacillus sp. Isolates, 67 Bacillus sp. isolates that produced 
HoPS 200% greater than those of control was primarily 
screened by thin layer chromatography (TLC). In addition, 49 
Bacillus sp. having ability to produce HoPS over 200% 
compared to control was also identified through TLC. By 
using a polymerase chain reaction (PCR) method, sacB gene 
encoding the levansucrase (E.C. 2. 4. 10) was amplified in 49 
strains, and identified in all Bacillus sp. These results suggest 
that the combination of semi-quantification screening using 
TLC and molecular biological method using PCR could be 
useful for screening the levan-producing Bacillus sp. isolated 
from various soybean pastes.

P12 -115

Risk Analysis and Chemical and Sensory Characteristics 
of Doenjang (Soybean Paste) Made with Different 
Seed Culture

Seong-Ja Lim*, Jong-Hoon Lee1, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea, 
1Department of Food Science and Biotechnology, Kyonggi 
University, Korea

Doenjang (soybean paste) is a traditional fermented food in 
Korea. Some microorganisms could make toxic materials, 
such as biogenic amines during natural fermentation of 
doenjang. Pure culture might reduce contents of harmful 
compounds during manufacture. Therefore, the objective of 
this study was to decrease biogenic amine contents of doenjang 
and improve its quality using different seed cultures, Bacillus
subtilis, Bacillus infantis, Leuconostoc mesenteroides and/or 
Weissella cibaria with Aspergillus oryzae. The fermentation of 
doenjang by B. subtilis and L. mesenteroides produced the 
lowest biogenic amine contents such as PUT, CAD, HIS, and 
TYR and the highest soluble solid content compared to the 
fermentation of it by B. subilis and L. mesenteroides. The 
charge of isoflavone (daidzen and genistein) and pH values 
were affected by the presence of L. mesenteroides and lactic 
acid bacteria respectively. In sensory evaluation, the overall 
acceptance was the highest when B. subilis and L. mesente-
roides were inoculated in the samples. In conclusion, the use 
of mixed culture in making doenjang could reduce biogenic 
amines and improve nutritional and sensory of doenjang.

P12 -117

Effects of Storage Container Type and Temperature on 
the Microbiological and Biochemical Qualities of 
Buckwheat (Fagopyrum esculentum) Soksungjang

Sun Young Lee*, Yu-Jin An, Soo Hwa Baik, Jin Song, 
Sin Young Park, Hye Sun Choi
Department of Agro-food Resources, National Academy of 
Agricultural Science, RDA, Korea

The aim of this study was to examine the microbiological and 
biochemical quality changes of Buckwheat soksungjang (BWS) 
during storage, depending on storage container types and 
temperature. The BWS sample was separately packed using 
ceramic, plastic, and glass containers, and then stored at 5, 
15, and 25°C. After 98 d of storage at 15 or 25°C, the pH of 
the BWS packed using ceramic container increased by 7.3 
while the acidity of the BWS packed using ceramic or plastic 
containers significantly decreased by 1.1%. However, there 
were no significant differences among the BWS samples 
during storage at 5°C. Aminotype nitrogen content indicated 
that the BWS packed using a ceramic container increased and 
reached 915.06 mg% after 98 d of storage at 25°C. In addition, 
the ceramic container packaging resulted in inferiority in the 
color quality of BWS during storage at 25°C. The results of 
the total bacteria counts indicated that there were negligible 
changes among the BWS samples during storage, showing the 
level of 8.01-8.36 log CFU/g. Therefore, these results suggest 
that the glass container and cold storage below 15°C can be 
useful for maintaining the quality of BWS during storage.
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Expression and Characterization of a Glutamate 
Decarboxylase from Lactobacillus brevis 877G 
Producing γ-Aminobutyric Acid

Ji-Yeon Lee*, Myung-Ji Seo1, Young-Do Nam, So-Lim 
Park, So-Young Lee, Sung-Hun Yi, Seong-Il Lim
Fermentation and Functionality Research Group, Korea Food 
Research Institute (KFRI), Korea, 1Division of Bioengineering, 
Incheon National University, Korea

Lactobacillus brevis 877G as a γ-aminobutyric acid (GABA) 
producer was isolated from traditional Korean fermented 
foods. To functionally characterize the glutamate decarboxy-
lase (GAD; EC 4.1.1.15) catalyzing the decarboxylation of 
acidic glutamate to GABA, the gad gene from Lb. brevis 877G 
was cloned and successfully expressed in Escherichia coli to 
obtain recombinant LbGAD. After purification, the molecular 
mass of the purified LbGAD was approximately estimated to 
be 50 kDa by SDS-PAGE analysis. The optimal pH and 
temperature for the LbGAD activity were determined to be 
pH 5.2 and 45°C, respectively. The CaCl2 was shown to be 
the most activator for LbGAD activity, whereas Na2SO4, and 
KI inhibited the activity. Considering that the characterized 
LbGAD was derived from the possible starter strain to prepare 
the traditional fermented foods, it could be interesting in 
industrial process for functional foods fortifying GABA contents.

P12 -120

Characterization of Sigma Factors of Lactobacillus 
plantarum 

Eugene Kim*, Hyeong Lim, Tae-Woon Kim, Ja Young 
Jang, Hae Woong Park, Hak-Jong Choi, Sung-Hee Park, 
Jong-Hee Lee
World Institute of Kimchi, Korea

A sigma factor plays important roles in regulation of gene 
expression by involving RNA polymerase as one of the com-
ponents and recognizing the promoter sequence in 5’ UTR of 
genes. During the kimchi fermentation, bacteria are exposed 
to diverse stresses such as nutrient limitation, temperature 
and pH changes. The bacterial gene expression may change 
in response to environmental stress. Lactobacillus plantarum
is one of dominant LAB in kimchi fermentation followed by 
acidification of kimchi. It is important to characterize the 
gene expression profile of LAB during the growth for under-
standing the cellular response of bacteria. In this study, we 
investigated the sigma factor sequences of Lb. plantarum as 
gene expression index and classified functional category by 
comparing well known sigma factors and monitoring the 
expression according to the growth of Lb. plantarum. The 
sigma factor sequences were obtained from Lb. plantarum 
genomic sequence at NCBI database (NC_012984) and three 
putative sigma factors were identified as sigA, sigH, and sigN, 
respectively. They showed the sequence similarity with sigA 
(73%), sigH (24%), and sigL (35%) from B. subtilis, respectively.

P12 -119

Screening of Cryoprotectants to Increase Survivability 
of Lactic Acid Bacteria during Freeze Drying Process

Hyun Jung Gwak*, Na Ra Lee, Tae-Woon Kim, Jong-Hee 
Lee, Hak-Jong Choi, Sung-Hee Park, Ja Young Jang, Hae 
Woong Park
World Institute of Kimchi, Korea

Three species of lactic acid bacteria (LAB), e.g., Weissella 
cibaria, Lactobacillus plantarum, and Pediococcus pentosa-
ceus were isolated from kimchi. With freeze-protecting agents 
(e.g., skim milk, yeast extract, soy powder, and trehalose), the 
survival rate of lactic acid bacteria was evaluated during the 
freeze drying process. Little LAB survived without freeze- 
protecting agents, whereas much improved survival rate was 
observed with the agents. The highest rate of 96% was 
observed with P. pentosaceus when 10% soy powder was 
used as a protective agent. Trehalose was least effective, 
showing 12% of the rate. There was no synergetic effect on 
the survival rate of LAB when two agents were combined at 
a ratio of 1:1. Similar results were observed when the agents 
were tested in W. cibaria and L. plantarum.

P12 -121

Selection of Lactic Acid Bacteria with Antibacterial 
Activity for the Extension of Kimchi Shelf-life

Yu Jin Kim*, Na Ra Lee, Ja Young Jang, Hyun Ju Kim, 
Miran Kang, Hae Woong Park, Hak-Jong Choi, Sung-Hee 
Park, Jong-Hee Lee, Tae-Woon Kim
World Institute of Kimchi, Korea

To control fermentation rate of kimchi, the development of 
starters that produce broad and strong antimicrobial bacterio-
cins is of great necessity. This study was conducted for the 
extension of kimchi shelf-life, appling lactic acid bacteria 
with antibacterial activity to kimchi fermentation. For selec-
tion of potential starters, antibacterial activity was tested 
against Lactobacillus plantarum, Pediococcus pentosaceus and 
L. sakei which are related to acidification of kimchi. Two 
strains isolated from kimchi showed antibacterial effects 
against indicator strains, which were identified as Lactococcus 
lactis. subsp. lactis and Lactobacillus brevis by 16S rRNA 
gene sequence analysis. The isolates showed acid tolerance 
at pH 3.5, salt tolerance in 5% NaCl and could grow at 4°C
The result implied that the selected strains could be used for 
the extension of kimchi shelf-life as potential starter.
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A Unique Characterization of Lactobacilli for 
Simultaneous Utilization of Glucose and Galactose

Kyung Hun Jeong*, Jae Han Kim
Department of Food Nutrition, Chungnam National University, 
Korea

Although marine algaes are one of the most important bio- 
ethanol sources, their utilization is still small due to the lack 
of appropriate microorganism. The feasibility of marine algae 
for ethanol production mainly depends on the utilization of 
the mixed sugars including glucose and D-galactose, 3,6-anhydro- 
L-galactose (AHG) the major constituent of algae. Lactobacillus 
pentosus JH5XP5 has a carbon catabolite repression negative 
phenotypes which simultaneously utilizes various hexose 
and pentose derived from various biomasses. Interestingly, L. 
pentosus JH5XP5 was not able to use galactose readily as a 
sole carbon source in spite of having the Leloir pathway. 
However, it has been revealed that L. pentosus JH5XP5 rapidly 
consumes galactose in the presence of glucose. Furthermore, 
it was shown that both glucose and galactose were consumed 
in a simultaneous manner with a significant amount of 
ethanol production. This fermentation characteristics might 
promise to crack the nutshell for the marine bio-energy 
production.

P12 -124

Characterization and Comparative Analysis of a 
Cytoplasmic α-Amylase, AmyA, of Escherichia coli in 
Glycogen Metabolism

Ji Yun Kwak*, Kwan Hwa Park1, Jong Tae Park
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Department of Foodservice 
Management and Nutrition, Sangmyung University, Korea

α-Amylase, AmyA, is unusual α-amylase, located in cytoplasm 
of Escherichia coli. Glycogen is the only polysaccharide in the 
cell, therefore the possible role of AmyA might be in glycogen 
metabolism. In this study, we report the relationship between 
AmyA and glycogen metabolism and elucidate its role in E. 
coli glycogen metabolism. AmyA has conserved regions (regions 
I-VII) with relatively low similarity to that of other bacterial 
extracellular α-amylase. Moreover, the enzyme is close to 
maltogenic amylases in phylogenetic analysis. Substrate 
specificity and reaction pattern of AmyA were similar to 
general extracellular α-amylase. But, AmyA had relatively 
low activity compared with other bacterial amylases. In 
comparative study of growth rate using different carbon 
sources, there was no difference between ΔamyA and mother 
strain in glucose medium. Whereas, growth rate of ΔamyA
incubated in maltose was significantly reduced compared 
with that of mother strain. In quantitative analysis of glycogen 
accumulation in the cell, there was notable difference between 
two strains. ΔamyA using glucose accumulated 20% less 
glycogen than wild type, but 20% more in maltose.

P12 -123

Quality Characteristic of Yakju with Rice Whole Grain 
and Rice Starch

Ji Eun Kang*, Han Seok Choi, Ji Ho Choi, Seok Tae 
Jeong, Seo Hwan Yeo
Fermented Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

The purpose of this study was to differentiate between the 
components of yakju with rice whole grain and rice starch 
in various starters. Yakju, the Korean traditional liquor, was 
made with rice, water, yeast and nuruk (a traditional starter 
for brewing). In this study, 8 traditional yakju samples were 
made. We investigated the content of alcohol, pH, acidity 
(citric aicd), reducing sugar, amino aicidity, soluble solids, 
color value, volatile acidity, organic acids, free amino acids, 
volatile compounds of yakju (7 days after fermented). The 
content alcohol of rice yakju (15.0-18.2%) was higher than 
rice starch yakju (13.4-17.5%). The main organic acids of 
yakju were succinic, citric and acetic acid. The content of 
free amino acid was much in koji (3622.1 ppm), improved 
nuruk (1087.51 ppm), native nuruk(487.9 ppm) and enzyme 
preparaton (17.32 ppm). The major volatile compounds were 
ethylacetate (fruits aroma) and acetic acid (vinegar scent). 
Our results showed that the difficult to determine the com-
pounds ingredients taste and smell of yakju. Therefore, the 
continuous monitoring of changes in the composition should 
be needed.

P12 -125

Optimal Culture Conditions and Screening of Yeast 
Microorganisms for Mixed Fermented Beverage

Jong-Min Noh*, Han-Seok Choi, Seok-Tae Jeong, Ji-Ho 
Choi, Ji-Eun Kang
Fermented Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

In this study was investigated by changing the culture condi-
tions using 13 seeds aflatoxin non strains generated in order 
to select a microorganism suitable for the mixed grains 
fermented beverage. First, dried cell volume showed 2.30-23.03 
times high cell mass in malt extract culture than 10.33-35.46 
g/L in Potato-dextrose borth. Aspergillus sp. (10.68-35.46) 
showed high cell mass than Rhizopus sp. (10.33-19.24), 
respectively. Second, the pH values ranged of A.oryzae
(3.06-3.77) > A.acidus ≅ R.delemer (3.41) >　R.oryzae (2.93- 
2.97), respectively. Acidity tend to showed malt extract 
culture in case of A.oryzae. Third, malt (2.67-4.55 mm) > 
wheat (1.93-3.69) > PDB (1.72-3.26), enzyme activity of 
A.oryzae was relatively high as compared to other bacterial 
species as compared to other bacterial species and In case of 
Nu-ruk, enzyme activity of commercial strain (KACC 44967, 
Su-won Jong-kuk, CF1001, CF1003) showed higher than wild 
strain (KACC 46421, 46423, 46424, 46959), A.oryzae (CF1001) 
was the most high among other.
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By Using AY1 Stater Study on the Quality 
Characteristics of Mash

Eugene Kim*, Hanseok Choi, Seoktae Jeong, Jiho Choi, 
Jieun Kang
Fermented Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

South Korea imports of whiskey and brandy liquor increases 
every year, and the trade deficit has occurred. There is a need 
to develop alternative mainstream. The purpose of this study 
to improve the flavor of spirits AY1 selected quality characte-
ristics by using a mash out of the starter is intended for 
viewing. AY1 due to a lack of alcohol fermentation, stater 
investigated by varying the optimal conditions. Stater by the 
enzyme alcohol content enzymes, koji, Improvement nu-ruk, 
traditional nu-ruk, koji+improvement nu-ruk, was 2.8%, 2.8%, 
5.6%, 5.13%, 8.2%, koji+improvement nu-ruk was highest. 
AY1 the lack of tolerance for alcohol, the alcohol content of 
the final came less is expected. Total acid content of each 
staters by 0.71%, 0.87%, 0.86%, 1.0%, 0.97% of the total acid 
content is generally higher. The initial creation of alcohol and 
lactic acid bacteria due to the lack of contamination is 
analyzed. Ethylacetate mash scent of the content of each of 
the ingredients 164 mg%, 337 mg%, 142 mg%, 190 mg%, 249 
mg% was added to the mash in a large amount of koji was 
measured.

P12 -128

Development of Waste Blood Treatment Technology 
with Microorganisms from Fermented Soy Paste

Dan Bi Lee*, Gi Eun Kim
Department of Biotechnology, Seokyeong University, Korea

In our study we isolated several microbial strains from 
fermented soy paste, which were made for private purpose 
and evaluated to have good taste. Most of them were bacteria 
and fungi. Some bacterial strains were selected with results 
from protease activity and growth up. Bacterial cells were 
identified as Bacillus subtilis sp. by 16s rRNA sequencing 
analysis. The extra-cellular protease of bacterial cells had 
high amount of activity at variable temperature conditions. A 
bacterial cell with the highest protease activity at variable 
conditions were selected. For convenience the waste human 
blood after diagnosis from the laboratory were treated with 
cells. The degradability of blood were identified with agar 
plate method. With these result the technology development 
for the use and application of these microbial cells will be 
much more interesting and useful in the future.

P12 -127

Development of Protease Production Process with 
Immobilization of Bacillus subtilis sp.

Dan Bi Lee*, Gi Eun Kim
Department of Biotechnology, Seokyeong University, Korea

The bacterial cells, which produce proteases, were isolated 
and selected and their activities were tested at various condi-
tions. In the previous studies we could find some extra-cel-
lular protease from Bacillus subtilis sp. The protease activity 
was stable at low temperature and it can be very interesting 
for the industrial processes. The cells were cultivated in 
laboratory scale and extra-cellular enzyme activity were 
analysed. In this study we applied an immobilization techno-
logy for a higher yield and productivity of a cell culture and 
enzyme production. At first for the study we selected some 
polymers, which are used in variable industry sectors in the 
last years. These polymers should have already references to 
be used as components in many processes, because in the 
case more convenient for the application. Safety and non- 
toxicity should be generally accepted for the process of 
enzyme production. These polymers were selected as carriers 
for the bacterial cells. The carrier-capacities of the polymers 
for microbial cells were tested and compared. The bacterial 
growth in and with the carrier were studied and the enzyme 
activities were confirmed. 

P12 -129

Probiotic Characteristics of Lactobacillus gasseri 3B2 
and Its Use for Red Ginseng Fermentation

Ji-Youn Kim1,2*, Jung-Ryul Byun2, Duk-Geun Oh2, 
Gur-Yoo Kim3, Sung-Sik Yoon1

1Yonsei University, Korea, 2Seoul F&B Co., Ltd., Korea, 
3Kangwon National University, Korea

The purpose of this study is to identify a probiotic strain, 
which has a function to ferment the red ginseng. From infant 
feces, a lactic acid bacterium was selected for an activity of 
β-glucosidase and Lactobacillus gasseri 3B2 strain was isolated. 
L. gasseri 3B2 inhibited growths of some pathogenic bacteria, 
mainly due to production of organic acids. L. gasseri 3B2 
survived for up to one hour at pH 2.0 and for up to 6 h at 
medium containing 0.3% (w/v) bile salt. L. gasseri 3B2 showed 
antibiotic susceptibilities and bile salt hydrolase (BSH) activity. 
Fermented red ginseng treated L. gasseri 3B2 and enzyme was 
confirmed 9.0 mg/L of the compound K by HPLC analysis. 
The DPPH radical scavenging antioxidant activity of fermented 
red ginseng was more active thanvitamin C. In case of adding 
the yeast extract to the red ginseng culture medium in the 
mass culture for the red ginseng fermentation time shortening 
of L. gasseri 3B2 when adding with 0.01% (w/v) concentra-
tion. Our results present that L. gasseri 3B2 was able to ferment 
red ginseng to produce the compound K, and was confirming 
probiotic activities. We also developed an optimum growth 
condition for L. gasseri 3B2.
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Study on the Microbial Cell Immobilization for Food 
Agriculture Application

Youn Soo Lee*, Gi Eun Kim
Department of Biological Engineering, Seo Kyeong University, 
Korea

Microbial cell immobilization is a traditional method in 
bioprocess engineering and it has been developed and 
optimized in the last years continuously. Especially there are 
much and many advantages in the field of microbial produc-
tion process. In our study we tried for the waste water 
treatment from the food production process. Usually waste 
water from the food manufacturing process contains many 
kinds of organic substances, but it is difficult to establish a 
higher economic value with technical treatment. A direct 
fermentation process of the waste water from the process is 
not suitable, a concentration of waste water or other treat-
ment is more adaptable and effective. In our study we selected 
variable carriers and tested with microbial cells, at first the 
immobilization capacity, stability and microbial growth in 
suitable media with yeast, bacteria and lactobacilli. With the 
experimental results a productive and effective wastewater- 
treatment from the food and beverage production process will 
be developed.

P12 -132

Quality Characteristics of a Low-Salt Soybean Paste 
(Doenjang) Added with Black Rice Powder

Seong-Pil Moon*, Ji-Na Lee, Hyeung-Eun Kim, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

To evaluate change in quality characteristics of low-salt 
soybean paste (doenjang) during 75 days storage, soybean 
paste was prepared using 1 year aging soybean paste (salt 
contents 15.00%) added with black rice powder (BRP) 5, 10 
and 15%, respectively. During fermentation, moisture contents 
was increased from 58.82 (control)-61.99 (15%BRP)% at the 
initial stage to 59.66 (control)-62.51 (BRP)% after 25 days of 
fermentation. Salt contents of 0 days showed a range of 12.80 
(15% BRP) to 15.03% (control) and did not showed different 
during fermentation. Especially, soybean paste with 15% BRP 
showed very low salt contents. The pH of BRP soybean paste 
were slightly higher than that of control soybean paste. During 
storage, total acidity of control soybean paste was decreased 
2.26 (0 days) to 2.12 (25 days)%, but other BRP soybean paste 
showed similar value during fermentation. In color difference, 
both L value and b value of 10 and 15% BRP soybean paste 
was decreased and a value was constant during fermentation. 
But control soybean paste and 5% BRP were almost constant 
in L value, a value and b value. Therefore, the added of black 
rice powder was will be lower salinity of the soybean paste.

P12 -131

Quality Characteristics of Low Salted Doenjang added 
with Oat Powder

Min-hee Kim*, Ji-na Lee, Hyeong-eun Kim, Yong-suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

The quality and storage characteristics of low salted doenjang
added with oat powder (10, 20, and 30%) were investigated. 
The fermentation and storage was conducted for 75 days at 
15°C at each condition. Control doenjang was the salinity of 
15% soybean doenjang that was not addition. During fermen-
tation, moisture contents and salinity were increased from 
59.43±0.71% and 12.17±.0.15% at the initial stage to 61.62±
1.43% and 12.82±0.21% mg% after 25 days of fermentation. 
The pH maintained stability during the storage, and revealed 
to be lowered, as the proportion of oat powder was higher. 
During the fermentation and storage, the amino-type nitrogen 
contents of control doenjang (554.68 mg%, 0 days) was showing 
higher content than oat powder doenjang (409.91 - 468.30 
mg%, 0 days). α-Amylase activity was increased from 2.05±
1.13 unit/g at the initial stage to 2.90±0.27 unit/g after 25 
days of fermentation. β-Amylase activity was on 0 day showed 
164.81-224.81 unit/g as high activity, whereas 25 days 39.81- 
40.92 unit/g dramatically decreased. Acidic protease activity 
and neutral protease activity were tended to decrease rather 
than control doenjang at the during fermentation.

P12 -133

Physicochemical Characteristics of Low-salted 
Soybean Pastes Containing Dioscorea bulbifera

Bo-mi Kim*, Hyo-kyung Lee, Yong-suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

This study was carried out to analyse the physicochemical 
characteristics of low-salted soybean pastes with the Dioscorea 
bulbifera powder (3, 6, 9% addition) and general soybean 
pastes. pH and total acidity were 4.88±0.01 and 1.73±0.04%
after 25 days, each group did not show significant differ-
ences. The amino nitrogen contents was increased from 
438.40 (6%) - 422.27 (9%) mg% at the initial stage to 441.67 
(6%) - 440.27 (9%) mg% after 25 days of fermentation. The 
acid protease activity and neutral protease activity were 
showed 695.76±25.54 (6%) and 255.13±18.32 (6%) during 
fermentation, it was tended to decrease rather than control 
doenjang. β-Amylaes activity was on 0 days showed 224.53 
unit/g as high activity, after 25 days 52.03 unit/g dramatically 
decreased, each groups tended to similar rate. The aerobic 
bacteria count presented a range of 7.47-8.06 log CFU/g and 
yeast was decreased from 8.14 log CFU/g at the initial stage 
to 7.62 log CFU/g. These results indicate that salt contents 
of doenjang could be lowered by adding Dioscorea bulbifera.
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Brewing Aptitude Evaluation of Grape (Vitis coignetiae) 
Varieties

Jin Ah Jeon*, Seok Tae Jeong, Han Seok Choi, Ji Ho 
Choi, Soo Hwan Yeo, Ji Eun Kang
Fermentation & Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

This study was conducted for brewing aptitude evaluation of 
grape (Vitis coignetiae) varieties (14 varieties of Vitis coignetiae
were grown in Gangwon-do). The quality characteristics of 
the raw material of grapes (Vitis coignetiae) varieties, the 
sugar content were 18.1-23.9 °Bx and total acidity (%) were 
0.62-1.11%. For considering the results of sugar content and 
total acidity, samples (A, B, C, E, H, J) were suitable for wine 
brewing. Soluble solids of that wine of grapes (Vitis coignetiae) 
varieties were 7.1-9.4 °Bx and total acidity 0.7-1.3%. On the 
average, content of a suitable acidity of the wine was 0.8% 
or less, and sample A, E, H, J were suitable. Sample B, D, 
H, I, K, L, M, N were showed that anthocyanin and tannin 
was high, and were suitable for wine for aging. L (lightness) 
and a (redness) value of sample J were the highest measured. 
The major components of organic acid of wine were tartaric 
acid and mailc acid. Sample F, G, I contained much content 
of tannin and anthocyanin and these samples were selected 
to be superior to the sensory evaluation. While sample J had 
little content of tannin and anthocyanin, it get high scores 
for aroma, sour taste, heavy taste, balance.

P12 -136

Flos lonicera Exerts Anti-obesity Effect via Regulation 
of Gut Flora

Ki-Cheol Kim*, Jing-Hua Wang, Kyungsun Han, 
Hyung-Gu Kim, Hussain Ahtesham, Ho-Jun Kim
Department of Oriental Rehabilitation Medicine, Graduate 
School of Oriental Medicine, Dongguk University-Seoul, Korea

Flos lonicera is a widely used traditional herbal medicine for 
curing intestinal disorders in Korea, China, and Japan. The 
aim of this study is to explore if Flos lonicera exerts an 
effective role concerning obesity. Obesity was induced through 
6-week high fat diet feeding together with single LPS stimu-
lation (i.p., 0.75 mg/kg) in rats. Body and fat tissue weight 
were measured at the end of experiment day. Lipid deposition 
in liver tissue was stained by oil red O solution. Intestinal 
microbial from rat stools were analyzed using PCR-DGGE and 
real-time PCR. In the present study, Unfermented Flos 
Lonicera (UFL) and fermented Flos Lonicera (FFL) treatment 
notably decreased the body and adipose tissue weights, 
reduced the urinary lactulose/mannitol (L/M) ratio meanwhile 
obviously alleviated lipid accumulation in liver tissue. Inter-
estingly, UFL and FFL treatment significantly altered the 
proportion and distribution of intestinal flora, especially 
concerning Bacteriodetes and Bacteriodetes/Firmicutes ratio. 
These evidences collectively demonstrate that Flos Lonicera 
exerts anti-obesity effect via regulating distribution of gut flora.

P12 -135

Effect of Garlic on Kimchi Fermentation

Jin Ju Lee*
Ourhome, Korea

Lactic acid fermentation of kimchi, the source of which is the 
causative agent of garlic is garlic kimchi, depending on 
various conditions to investigate the impact of that. How is 
analysis of the effect of garlic on kimchi fermentation. 
(concentrations, pretreatment by type, peeled by time type 
and by country of origin). The results is status of each group 
kimchi garlic pH, acidity, changes in the number of lactic 
acid bacteria was analyzed by. When garlic of concentrations, 
the higher the garlic is to promote the fermentation pH 
decreased rapidly, and the increasing trend seems to pH. 
According to the initial concentration of garlic add ed greater 
the number of lactic acid bacteria by affecting the initial 
fermentation end-lactic fermentation in the number of fast 
paced, but there is little difference in the change. When by 
heat sterilization, garlic in heat sterilization is than nonfer-
mented the delay effect. When group for processing is before 
the kimchi peeled garlic than peeled garlic in sold the 
fermentation the delay effect. When by country of origin, 
China garlic, and regardless of the type of domestic garlic 
fermented rate does not show significant differences.

P12 -137

Effect of Unfermented and Fermented Atractylodes 
Macrocephae on Gut Permeability and LPS-induced 
Inflammation

Kyungsun Han*, Kicheol Kim, Jinghua Wang, Hojun Kim
Department of Oriental Rehabilitation Medicine, Dongguk 
University, Korea

The aim of this study is to investigate protective effect for 
intestinal epithelial cells with Atractylodes macrocephae 
(AM), a traditional Korean herbal medicine and fermented 
Atractylodes macrocephae (FAM) with Lactobacillus plantarum. 
HCT-116 and Raw264.7 cells were used in this study. Using 
NO assay, we measured lipopolysaccharide (LPS)-induced 
anti-inflammatory effect. We measured permeability of intes-
tinal epithelial cells with transepithelial electrical resistance 
and horseradish peroxide flux assay. Water soluble terarazo-
lium salt assay was used to see cell proliferation. In Raw264.7 
cells NO production decreased 22.4% with pre-treatment of 
AM and FAM, especially with FAM in high concentration. In 
HCT-116 cells LPS-induced intestinal permeability had a 
protective effect with both AM and FAM, which was also 
tend to be proportional to the concentration. Cell viability 
increased up to 135.52% after treatment of high concentra-
tion of FAM in HCT-116, while there was no significant 
change in Raw264.7 cells with herb treatments. This suggest 
that FAM reduced intestinal membrane permeability and may 
be a therapeutic agent for leaky gut syndrome by reducing 
intestinal permeability. 
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Characterization of a New Branching Enzyme from 
Vibrio vulnificus in Comparison with Typical Bacterial 
Branching Enzymes

Hye-Jin Jo*, Jae-Min Ko, Jung-Wan Kim1, Jong-Tae Park
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Division of Bioengineering, 
Incheon National University, Korea

Branching enzyme (BE, E.C. 2.4.1.18) transfers α-1,4-glycosyl 
linkages into new α-1,6-linkages in α-D-glucans. In general, 
BEs are known to play an important role in the biosynthesis 
of glycogen. In this study, a putative glycogen branching 
enzyme (VvBE) gene was cloned from Vibrio vulnificus, and 
the recombinant protein was expressed in Escherichia coli.
Biochemical properties of VvBE was characterized, and bran-
ching pattern of VvBE purified was compared with BEs from 
Bacillus subtilis and E. coli. Optimal condition for VvBE 
branching activity measured by Iodine assay were pH 7.5 and 
30°C The enzyme showed maximal activity when 0.4 M NaCl 
was added. When using amylose or amylopectin as a sub-
strate, a unique branching pattern of VvBE was analyzed and 
showed that the enzyme transferred short side chains ranging 
from degree of polymerization 4 to 5 with significantly higher 
amounts than branching enzymes from E. coli and B. subtilis. 
Amino acid sequence similarity of VvBE to BEs of E. coli and 
B. subtilis GBE was 47-48%. In further study, detailed charac-
teristics and role of VvBE should be investigated.

P12 -140

Isolation of Non-Saccharomyces Yeasts Producing 
Extracellular Enzymes and Aromatic Compounds for 
Production of Korean Liquor

You Jung Lee1,2*, Hye Ju Yun1, Soo-Hwan Yeo1, Hye 
Young Park1, Seong Yeol Baek1

1Fermented Food Division, Department of Agro-food Resource, 
NAAS, RDA, Korea, 2Department of Food Science and 
Technology, Chungbuk National University, Korea

The objective of this study was to investigate what types of 
enzymes are being produced by non-Saccharomyces yeasts 
isolated form Korean fermented foods. These enzymes pro-
files could pave the way for attributing specific effects in 
Korean traditional liquor to some of these enzymes produced 
by wild yeasts. Total 1,004 isolated yeasts were screened by 
extracellular enzymatic activity tests and brewing characte-
ristic evaluations. We considered selecting characteristics, 
such as β-glucosidase, glucanase, protease activity and toler-
ance to alcohol, cerulenin and 5,5’,5’’-trifluor-D, L-leucine 
(TFL). We also excluded yeasts which produced harmful 
biogenic amines. As a result, we selected 26 yeasts belonging 
to the genera Rhodotorula, Wickerhamomyces, Hanseniaspora, 
Kazachstania, Zygosaccharomyces, Clavispora, Meyerozyma, 
Yarrowia, or Pichia. Most selected yeasts exhibited extracel-
lular enzymatic activity and tolerance to cerulenin or TLF. 
Therefore, we suggest the potential of non-Saccharomyces 
brewing yeasts to produce good flavor during the initial 
phase of brewing fermentation.

P12 -139

Manufacturing of the Yeonip (Lotus leaf) Rice Wine 
Using Sugar Extract from Lotus Leaf

Eun-Young Lee*, Tae-Young Kim
Fermentation & Food Processing Division, National Academy 
of Agricultural Science, Korea

This study was carried out to investigate the quality charac-
teristics of lotus rice wine prepared with different ratio of 
sugar extract from lotus leaf. During fermentation process of 
the yeonip rice wine by adding 0, 5, 10, and 20% of yeonip 
sugar extract, pH tended to decline slowly, the total acidity 
and amino acidity increase slowly. The alcohol contents of 
the fermented rice wines ranged from 17.1% to 18.2%. The 
brix degrees of lotus rice wines were 13.5-14.1 on addition 
ratio of yeonip sugar extract. Total polyphenol contents were 
1.863-2.108 ppm. The palatability tended to increase as 
adding yeonip extract. As results, extract added 45% sugar 
was very good. Finally, on the basis of sensory evaluation the 
Lotus rice wine fermented by lotus extract showed the best 
overall acceptability at 10% lotus extract addition.

P12 -141

Isolation and Physiological Characteristics of Lactic 
Acid Bacteria for Fermented Seaweed Starter

Jin Hak Kim*, Shin Ho Lee, Kyoung Myoung Kang, Hye 
Min Kang, La Young Park
Department of Food Science and Technology, Catholic 
University of Daegu, Korea

Lactic acid bacteria which showed alginate-degrading and 
cellulolytic activity were isolated and identified as a starter 
for seaweed fermentation. By using plate assay, the alginate- 
degrading and cellulolytic activity were examined to 330 
strains of lactic acid bacteria isolated from various Korean 
traditional foods, such as kimchi, jeotgal and makgeolli. The 
31 strains among isolated 330 strains showed alginate-degrading 
and cellulolytic activity and only 10 strains showed strong 
activities were selected for testing growth characteristics, 
tolerance to simulated gastric juice, artificial bile acid and 
NaCl. Among these 10 strains, strain No. 192 was select as 
a starter for fermentation of seaweed. The selected No. 192 
strain was gram-positive bacilli, catalase negative, and homo-
fermentative, and which was identified in Lactobacillus
plantarum by using API 50CHL kit.
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Study on the Variable Yeast Cells for Brewing Process

Youn Soo Lee*, Gi Eun Kim
Department of Biological Engineering, Seo Kyeong University, 
Korea

In the recent years the interest for beer with special taste has 
grown up enormously. More beers are brewed for private 
consuming and small breweries produce more beers with 
variable recipes after order. There are many unlimited factors, 
which influence on the taste, aroma and alcohol content in 
beer. One of the most important factor is yeast and micro-
biological reaction during prefermentation and postfermen-
tation process. There are many types of yeast to order from 
all over the world. In our laboratory we tested several kinds 
of yeast cells such as Irisch-, Trappist-, super gravity ale-, 
Belgian- and Czech budwise lager- style yeast cells have been 
used for brewing (20 L volume) in laboratory and their 
microbial tests were carried. Brewing can be a very compli-
cated process, because why we had a standard method and 
we do not publish the results from the sensory test. Our 
research aim focus on the microbial activity in the standard 
medium for the yeast cells.

P12 -144

Identifiacation and Characteristics of Yeast for 
Fermentation of Wine with Berries Fruits Isolated 
from Mulberry

Ji Hye Jung*, Hae Hoon Yoon, Han Woo Lee
Gochang Black Raspberry Research Institute, Korea

Alcohol fermentation yeast GBY1 was isolated from natural 
fermentation Korean domestic (Gochang) mulberry. It was 
identified using morphological and biochemical properties 
and nucleotide sequence determination of 18S rRNA gene. 
Identity of sequences was similar to 99% those Saccharo-
myces cerevisiae CBS405 type strain. Phylogenetic analysis 
showed based on the sequences showed S. cerevisiae GBY1 
was closed to the type strain. S. cerevisiae GBY1 inoculated 
up to 1×109 CFU/kg of berries fruits (Rubus occidentalis black 
raspberry, mulberry, blueberry) and incubated at 25°C. As a 
result, we confirmed that GBY1 can be possibly on all berries 
fruit alcohol fermentation commercially. GBY1 produced 
about 14.94%, 17.88%, 14.81% alcohol from Rubus occidentalis, 
mulberry, blueberry respectively. fermentation products pre-
sented 17.88% of alcohol, 5.98 g/L of acidity. Especially 
blueberry fermentation rate by using GBY1 (15 days) observed 
faster than Fermivin (37 days) which is widely used in wine 
manufacturing yeast. On the basis this study, the possibility 
of industrial utilization of traditional fermentation microorga-
nisms GBY1 was confirmed.

P12 -143

Production of Antibacterial from Wheat Bran Extract 
in Pilot Scale

Yu-Ri Kang*, Sung-Hoon Jo, Eun-Ji Choi1, Moon-Sun 
Hahm1, Young-In Kwon
Department of Food and Nutrition, Hannam University, 
Korea, 1Research Institute, Bioprogen Co., Ltd., Korea

In this study, we investigated the antibacterial activity of 
wheat bran extract. In screening for antibacterial agents, we 
discovered that wheat bran contains 2,6-dimethoxy-1,4-ben-
zoquinone (DMBQ). Recent studies have reported that DMBQ 
has strong antibacterial activity. Therefore, we performed 
pilot scale extraction of wheat bran and evaluated its anti-
bacterial activity. The content of DMBQ in wheat bran extract 
was detected using high-performance liquid chromatography 
(HPLC) and the evaluation of the antimicrobial activity using 
the well diffusion assay against the food-borne pathogens 
Staphylococcus aureus KCTC 1927, Escherichia coli KCTC 
2593, Salmonella Typhimurium KCTC 2054, Bacillus cereus 
KCTC 1014 and Listeria monocytogenes KCTC 3569. And then 
the minimum inhibitory concentration (MIC) and Time-kill 
curve were determined. As a result, wheat bran extract 
showed significant antibacterial activity; the most sensitive 
organism was S. aureus. These results suggest that wheat 
bran has the potential for the development of natural anti-
microbials and food preservatives for controlling food-borne 
pathogens.

P12 -145

Identifiacation and Characteristics of Lactic Acid 
Bacteria for Starter of Black Raspberry Beverage 
Isolated from Kimchi

Ji Hye Jung*, Hae Hoon Yoon
Gochang Black Raspberry Research Institute, Korea

A lactic acid bacterium was isolated from jeollabuk-do temple 
kimchi. It was identified as Lactobacillus sakei based on its 
morphological and biochemical properties and 16S rRNA 
sequence and designated as Lb.sakei GBL3. It was confirmed 
to produce antibacterial substance against pathogens of Gram 
positive Strapylococcus aureus and Gram negative Escherichia 
coli based on the inhibitory zones. Also hemolysis phenomena 
did not observed when GBL3 was incubated in the blood agar 
and GBL3 was not produce β-glucuronidase that carcinogenic 
material. Lb. sakei GBL3 was used as a starter for the lactic 
acid fermentation of black raspberry (Rubus occidentalis). 
This culture was inoculated to final concentration of 2% (v/v) 
and optimal lactic acid fermentation conditions were as 
follows; temperature 30°C, fermentation time 72 h. Final 
fermentation products presented 12.9 °Bx, 23.04 g/L of acidity 
and lactic acid production was 15.88 mg/g. We concluded 
that Lb.sakei GBL3 can be a good starter as a black raspberry 
lactic acid fermentation beverage.
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Effects of Storage Temperature on the Quality of Lotus 
Root during Storage and the Characteristics of Lotus 
Root Yakju

Jeong-Sil Choi*, Seok-Tae Jeong, Ji-Ho Choi, Han-Seok 
Choi, Soo-Hwan Yeo
Fermentd Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

Lotus roots are easier to be browning than any other vegetables 
during processing and storage. So, those are consumed in the 
raw or in the form of simple processing like cutting. This 
study was carried out not only to investigate the changes of 
fresh lotus root during its storage at different temperatures 
(-10, 4 and 25°C) but also to examine the characteristics of 
lotus root yakju made of stored lotus roots pretreated with 
steaming, and drying (non-pretreated was used as a control). 
It has been all right till 90 days, even 1 year in appearance, 
and also the growth of microorganisms were not significantly 
increased at -10°C during storage. The pH (4.64-4.74) and 
total acid content (0.56-0.59%) of yakju made of stored lotus 
roots showed the tendency to be little different in all preteat-
ments. The polyphenol contents and Hunter's color of yakjus 
were not significantly different in all pretreatments. In a 
sensory evaluation, yakju made of stored lotus roots without 
pretreatment was excellent in all respects (color, flavor, taste 
and overall acceptability).

P12 -148

Comparison of Fermentative Properties of Makgeolli 
by Various Yeasts

Yesung Hur*, Hwayoung Noh, JingJing Ti, Inyong Kim, 
Youngseung Lee, Yoonhwa Jeong, Misook Kim
Department of Food Science and Nutrition, Dankook 
University, Korea

This study aimed to characterize and compare makgeolli
fermented by 13 different yeasts. The fermentation of rice 
was initiated with adding enzymes, lactic acid, water and 
yeast. It was performed for 7 days at 28°C. The fermentative 
properties of makgeolli were monitored with measuring pH, 
concentrations of alcohol, total acids, reducing sugars and 
total sugars, and yeast population. The highest production of 
alcohol (18.4%) was reached by Lalvin V1116, followed by 
Lalvin ICV D47, Lalvin DV10, Lalvin EC1118, Lalvin Cy 3079 
and Lalvin BM 4X4 at 7 day-fermentation. The alcohol pro-
ductivity was the lowest in Uvaferm BDX makgeolli (16.0%) 
among 13 yeasts. The contents of reducing sugar varied from 
9.0 to 42.2 mg/mL at the end of fermentation. The highest 
reducing sugar contents were shown in Saf-instant with 
16.6% of alcohol and 57.9 mg/mL of total sugars. Lalvin 
V1116 contained the lowest concentration of reducing sugar 
with 18.4% of alcohol and 21.8 mg/mL of total sugars. This 
could be used for developing high quality of makgeolli.

P12 -147

Enzymatic Properties and Reaction Mechanisms of 
Maltodextrin Glycosyltransferase from Thermotoga 
neapolitana DSM4359

Suae Kim*, So Hae Park, Won Baek Kim, Ji Hoe 
Hwang, Heeseob Lee
Department of Food Science and Nutrition, Pusan National 
University, Korea

We analyzed amylolytic enzymes of Thermotoga neapolitana
DSM4359, which was isolated from marine sediment in a 
volcanic region near Lucrino, Italy. Among them, we cloned 
a putative maltodextrin transferase (YP_002535352.1; TNMT). 
TNMT belongs to glycoside hydrolase (GH) family 13, and it 
was consisted of 649 amino acid (a.a.) residues with the mass 
of 71.4 kDa. The deduced a.a. sequence has 30-60% identity 
with GH 13 enzymes, except 82% identity with maltosyl-
transferase (MTase) from T. maritima. Moreover, TNMT has 
three essential a.a. residues, Asp-396, Glu-425, and Asp-479, 
which may be directly involved in the catalytic reaction. 
After cloning and expression in E. coli, TNMT was purified 
by Ni-NTA column. Its optimal temperature and pH were 
65°C and pH 8.0. Incubated with maltooligosacchrides (MO), 
amylose, and starch, TNMT has a unique transfer specificity 
strictly confined to the transfer of maltosyl units, producing 
a set of multiples of maltose. MO were disproportionated to 
products with a degree of polymerization of X±2n (with X≥3 
and n=0, 1, 2, etc.). It reveals that TNMT is a typical MTase, 
and is highly specialized on the transfer of maltosyl units.

P12 -149

Takju Tradition of Quality Characteristics by the 
Addition of Lactic Acid

EuiHyoun Jung*, Seoktae Jung, Jiho Choi, Hanseok 
Choi, Jieune Kang
Fermented Food Science Division, National Academy of 
Agricultural Science, RDA, Korea

Brewed rice wine at the amount of lactic acid in order to 
prevent changes in quality according to the traditional manu-
facturing takju pH, acidity, alcohol and organic acids were 
measured. According to the tradition of lactate takju physico-
chemical and sensory evaluation results confirm the quality 
characteristics are as follows. Lactate concentration of lactic 
acid in the pH of the traditional takju added more than 0.5% 
of the sample sphere addition of lactic acid to pH 3.42- 3.71 
0.3% Ward added sample pH 3.72, 3.86 compared to the 
lower. Acidity (lactic acid) content of 1% lactic acid, lactic 
acid, additive-free sphere traditional takju added to the 0.99% 
and 1.04% were higher, adding 0.3% to 0.71% by mistress 
showed the lowest levels. Guwahati added 0.3 percent 
alcohol content of 0.5% lactic acid additives households 
16.8%, 15.6%, is the highest, additive-free sphere apex hous-
eholds 13.6% 1% lactic acid, 13% showed the lowest alcohol 
content. Sensory evaluation of lactic acid 0.3%, 0.5% to 
27.33% the same additives households showed the highest 
affinity, additive-free, 0.7%, 1% additives showed household 
net preferences. 
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Manufacturing Method to Improve Flavor and 
Stability of Makgeolli

Suk-Hee Song*, Hee-Suk Kwon, Woo-Chang Shin
Research Laboratories, Kooksoondang Brewery Co., Ltd., 
Korea

In this study, we investigated manufacturing methods of 
makgeolli to improve flavor and stability. This method has a 
total of two-step fermentation process to improve the makgeolli’s
quality. The first process involves growing a culture of lactic 
acid bacteria (LAB), which is naturally present in nuruk. The 
second process is to inoculate steamed rice with yeast for 
alcoholic fermentation. This two-step fermentation process 
resulted in the shelf-life increasing, when stored at tempe-
rature of 10oC, three times that of other commercial products. 
After storing other commercial products and the prototype for 
30 days at 10oC, total acid increased 0.11% (w/v) for other 
commercial products and 0.03% (w/v) for the prototype. Also, 
the concentration of lactic acid differed with only 0.8 g/L in 
other commercial product and 2.2 g/L in the prototype. This 
high concentration of lactic acid prevented the growth of 
acetobacter and helped with the stabilization of makgeolli. 
Finally, based on a 7-point hedonic scale sensory evaluation, 
other commercial products scored 4.2 while the prototype 
scored 5.8, scoring significantly higher in aroma and full in 
body.

P12 -152

Cyclization, Disproportionation and Hydrolysis of 
Three 4-α-Glucanotransferases

Jung-Eun Kim*, Jae-Min Ko, Jong-Tae Park
Department of Food Science and Technology, Chungnam 
National University, Korea

A 4-α-glucanotransferase (DgαGT; EC 2.4.1.25, 4αGTase) gene 
was cloned from Deinococcus geothermalis and expressed in 
Escherichia coli. 4αGTase possesses intermolecular and intra-
molecular glucan transfer activity. 4αGTase have been used 
to produce cycloamylose (CA) from amylose by intramolecular 
glucan transfer activity. Three types of reactions of 4α GTases, 
hydrolysis, cyclization, disproportionation, were compared 
by kinetic analyses. Kinetic characterisitics of DgαGT were 
compared with those of Thermus scotoductus 4αGTase (TSαGT) 
and Escherichia coli 4αGTase (MalQ). Hydrolysis rate of 
amylose by DgαGT was 4.67 μmole/min·nmole-of-protein and 
lower than TSαGT and MalQ. Ratio between cyclization/ 
disproportionation and hydrolysis indicated that DgαGT 
preferred intermolecular transglycosylation (disproportiona-
tion) when compared with TSαGT. Rapid decrease of CA 
productivity of DgαGT after maximal yield might be affected 
by this. Intriguingly, MalQ showed significantly stronger 
hydrolysis activity than the other enzymes. Based on those 
results, improvement of DgαGT by mutagenesis for CA 
production could be investigated in further study. 

P12 -151

Antioxidant Capacity and Angiotensin I-Converting 
Enzyme Inhibitory Activity of Makgeolli Lees 
Hydrolysates

Hyein Kim*, Inyong Kim, Jiyeon Lee, Youngseung Lee, 
Misook Kim, Yoonhwa Jeong
Department of Food Science and Nutrition, Dankook 
University, Korea

Makgeolli Lees were hydrolyzed by six proteases such as 
Alcalase, Neutrase, pepsin, papain, trypsin and α-chymo-
trypsin, and their antioxidant and ACE inhibitory activities 
were evaluated. The degree of hydrolysis was the highest 
(77.2%) in the pepsin hydrolysates, followed by Alcalase 
(52.78%), trypsin (52.62%), α-chymotrypsin (42.36%), papain 
(25.65%) and Neutrase (14.98%). The trypsin hydrolysate 
showed the highest antioxidant capacity in all free radical 
scavenging activities-DPPH· (75.72%), OH· (66.90%), O2·

-

(58.04%) and RO· (87.27%), and ABTS· (108.95μmol/g TEAC). 
The pepsin hydrolysates revealed the highest ACE inhibitory 
activity (47.73%), followed by trypsin (43.30%), Alcalase 
(26.02%), papain (14.06%), α-chymotrypsin (8.07%) and 
Neutrase (5.54%).

P13 -001

Stress Relaxation Behavior of Dried Mozzarella 
Cheese and Its Bending Characteristics

In-Su Hwang*, Keon-Bong Lee1, Yong-Kook Shin1, 
Moo-Yeol Baek, Byung-Yong Kim
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Research and Development Center, Seoul 
Dairy Cooperative, Korea

Rheological properties of dried cube-shaped mozzarella 
cheese (1ⅹ1ⅹ1 cm) were investigated at different drying 
temperatures (20, 25, and 30°C). The overall drying rate 
slightly increased as the drying temperature was higher. 
Instantaneous and residual stresses increased from 289.1 kPa 
to 382.2 kPa and from 137.2 kPa to 223.6 kPa, respectively, 
as drying temperature increased from 20 to 30°C. Mozzarella 
cheese was cut in to a stick shaped and was dried at 22°C
for 5 h and stored at 5°C until evaluated The bending force 
during 5 weeks. Failure stress and modulus of elasticity of 
sample ripened for 48 h were twice higher than those of 
sample ripened for 24 h. Also, failure stress and modulus of 
elastic of stick type Mozzarella cheese were increased through 
the storage period at 5°C. Sensory score such as hardness, 
texture, saltiness and overall taste of both samples were 
increased as the storage period increased, but there was no 
significant difference between ripened period.
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Change in the Rheological Properties of Cheddar, 
Gouda and Mozzarella Cheeses at the Various Storage 
Temperatures

Jae-Yong Kim*, Keon-Bong Lee1, Yong-Kook Shin1, 
Moo-Yeol Baek, Byung-Yong Kim
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Research and Development Center, Seoul 
Dairy Cooperative, Korea

Change in the stress relaxation behavior of three different 
cheeses such as Cheddar, Gouda and Mozzarella was mea-
sured during different storage temperatures (-15 - 20°C). At 
the same storage temperature condition, Cheddar showed the 
strongest and Gouda and Mozzarella cheeses are followed in 
the instantaneous and the equilibrium stresses. Using 3-ele-
ment model, instantaneous elastic, elastic and viscous cons-
tants were calculated as storage temperature of all cheeses 
increased from -15 to 20°C, instantaneous, elastic and viscous 
constants decreased. The master curve was constructed by 
moving each stress relaxation curve horizontally on the basis 
of reference temperature (12°C) using shift factors. The master 
curve of all cheeses showed linearly temperature-dependency, 
in that the modulus of elasticity decreased as the storage 
temperature is increased. Mozzarella had the highest activa-
tion energy, and Gouda and Cheddar are followed in order 
as analyzed by Arrhenius equation.

P13 -004

Effects of Hydrocolloids on Humidity Stability of 
Tapioca Starch Film

Sae Ron Byul Kim*, Seung-Taik Lim
School of Life Sciences and Biotechnology, Korea University, 
Korea

Starch films are unstable to the dry and humid conditions. 
Hydrocolloids (gum arabic, κ-carrageenan, gellan and xanthan 
gum) were incorporated (up to 0.5%) into tapioca starch 
films, and the changes in mechanical properties of films after 
exposing to low and high humidities were examined. Trans-
parency and solubility were measured after reaching to an 
equilibration at 53% RH. With respect to moisture content, 
the film containing 0.2% gellan gum was the least susceptible 
to environmental relative humidity. Films with 0.2% 
hydrocolloids addition improved the mechanical properties, 
better than 0.5% addition. Comparing to pure tapioca starch 
films, tensile strength was not changed much but elongation 
at break was increased substantially by exposing to dry condi-
tions. Several hydrocolloids-blended starch films were more 
soluble and more transparent as compared to pure starch 
film. Overall results suggest that the incorporation of hydro-
colloids improves the storage stability and physical properties 
of starch film.

P13 -003

Neuroprotective Effect of Luteolin Isolated from 
Reseda luteola in HT22 Mouse Hippocampal Cells

Seong Soon Kim*, Ji Yeon Seo, Hye-Ryung Kang, 
Alexandra Zakharova, Bo Ram Kim, Mi Hye Kim, Ji Eun 
Woo, Mi Kyung Han, Soon Sung Lim1, Jong-Sang Kim
School of Food Science and Biotechology, Kyungpook 
National University, Korea, 1Department of Food Science and 
Nutrition, Hallym University, Korea

In our previous study the neuroprotective effect of twenty- 
five natural colorants against glutamate-induced cell death in 
HT22 cells was assayed. Among the samples tested, water 
extract of Raseda luteola (RL) showed the higest neuropro-
tective activity. It is reported that RL contains substantial 
level of luteolin as well as other flavones. We investigated 
whether or not neuroprotective effect of RL was represented 
by luteolin. Water extract of RL was fractionated into four 
different solvents such as n-hexane, methylene chloride, 
ethyl acetate, n-butanol, and water depdending upon polaity. 
The effect of the samples on cell viability, NAD(P)H: quinone 
reductase activities, phase 2 detoxifying enzyme expressions 
were investigated. Hexane soluble fraction showed the stron-
gest protective effect on glutamate-induced oxidative injury 
which contained the highest amount of luteolin. However, 
the hexane soluble fraction deprived of luteolin also showed 
some protective effect against glutamate-induced cell death, 
suggesting that some constituents as well as luteolin present 
in n-hexane-soluble fraction of RL extract are responsible for 
neuroprotective effect in HT 22 mouse hippocampal cells.

P13 -005

Cold Plasma Treatments for Microbial Safety of 
Cabbage, Lettuce, and Dried Figs

Hanna Lee*, In-hah Kim, Jung-Eun Kim, Myong-Soo 
Chung1, Sea C. Min
Department of Food Science and Technology, Seoul Women’s 
University, Korea, 1Department of Food Science and Enginee-
ring, Ewha Womans University, Korea

Cold plasma treatment (CPT) effects on the inhibition of 
foodborne pathogens contaminating cabbage, lettuce, and 
dried figs were studied. The CPT, using nitrogen as the 
plasma-forming gas, at 900 W for 10 min inhibited Salmo-
nella Typhimurium inoculated on cabbage and lettuce by ~1 
log CFU/g, while the CPT of helium-oxygen mixture gas with 
various treatment power (400-900 W) and time (1-10 min) 
inhibited Listeria monocytogenes on cabbage by 0.3-2.1 log 
CFU/g, being significantly affected by treatment time (p<0.05). 
Weibull model well described the inhibition of L. monocyto-
genes on cabbage by the CPT. The optimum power and time 
for inhibiting L. monocytogenes in cabbage were predicted as 
400 W and 10 min, respectively. As the water activity of the 
dried figs increased from 1.0 to 1.6, the microbial reductions 
of E. coli O157:H7 and L. monocytogenes on the figs by the 
CPTs increased from 0.5 to 1.3 log CFU/g and from 0.7 to 1.5 
log CFU/g, respectively. The microbial reductions in the E. 
coli O157:H7- or L. monocytogenes- inoculated figs were 
highest with the pH 4.0. The CPTs demonstrated potential 
application to non-thermally decontaminate vegetables and 
dried fruit.
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Inactivation of Microorganisms in Makgeolli by High 
Voltage Pulsed Electric Fields Combined with Intense 
Pulsed Light

Hee Jeong Hong1,3*, Hee Ran Park1,3, Han-Sul Park1,3, So 
Jung Yoon1,3, Jung-Kue Shin2,3

1Department of Traditional Food Industry, JeonJu University, 
Korea, 2Department of Korean Cuisine, JeonJu University, 
Korea, 3Food Industry Research Institute, JeonJu University, 
Korea

This research studies in the sterilization effect of the mak-
geolli using combination treatment of IPL and PEF treatment 
and the quality changes of makgeolli during storage at 4°C
and 30°C A reduction of 5 log cycle was obtained by PEF 
treatment at 50 kV/cm, 5 Hz after IPL treatment at 600 V, 6 
Hz. Quality changes of treated makgeolli were examined by 
combination treatment of makgeolli followed by storage at 
4°C and 30°C. Reducing sugar contents were decreased in both 
untreated and treated takju, makgeolli during storage. How-
ever, pH was slightly increased in both samples. Also titrat-
able acidity changes untreated sample increased slightly as 
the storage time was extended, while combination treated 
sample was not changed. Both samples for storage at 4°C
maintained viable cells of total aerobic bacteria. lactic acid 
bacteria and yeast. On the other hand, treated makgeolli
during storage at 30°C reached the level of untreatd sample 
after 4 days.

P13 -008

Studies on Physico Characteristics and Stability of 
Aronia Concentrate Loaded Liposomes by Layer-By-Layer 
Electrostatic Deposition of Biopolymers

Kwon Bum Kim1,2*, Ji-Yoo Baek1, Byeongsoo Kim1, 
Kwang-Il Kim1, SangYoon Lee1, Jiseon Lee1, Yeul No1, 
Hyun Jin Park3, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of Bioresources 
and Food Science, Konkuk University, Korea, 2Department of 
Bioindustrial Technologies, Konkuk University, Korea, 3The 
Graduate School of Life Sciences and Biotechnology, Korea 
University, Korea

Aronia is a deciduous shrub of the rose family and edible food 
that is called black choke berry. Aronia contains anthocyanin 
which is the highest ratio of anthocyanin contents among all 
plants in nature and it is a powerful antioxidant and water 
soluble flavonoid pigment. Liposomes can encapsulate hydro-
philic ingredients within the internal space by phospholipid 
bilayer. However the usage of liposomes is limited due to its 
low stability. We manufactured aronia concentrate (AC) loaded 
liposomes and that which was coated with chitosan. For the 
second layer, chitosan-coated liposomes were encapsulated by 
λ-carrageenan at the various concentrations. After encapsula-
tion of AC, the mean size, ξ-potential value, encapsulation 
efficiency (EE) and release rate (RR) were determined by using 
Zetasizer® and UV/VIS spectrophotometer®. In results, the 
mean sizes of AC loaded liposomes without multi-layer were 
smallest at the 0.7 wt% presenting constant ξ-potential value. 
Interestingly, EE of non-layered liposomes were higher over 
80% than multi-layered liposomes. On the other hand, AC 
contents of non-layered liposomes were rapidly released as 
compared to multi-layered liposomes.

P13 -007

Characterization of Epigallocatechin Gallate (EGCG) 
Loaded Nano-hydrogels Using Sodium Alginate and 
Chitosan

Sung-Jin Park*, Won-Joo Cho, Jun-Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

Epigallocatechin gallate (EGCG) loaded nanohydrogels were 
prepared by ionic gelation technique using negative charged 
sodium alginate (SA) and positive charged chitosan (CS). 
Hydrogels are three-dimensional networks of hydrophilic 
polymers, which expand in an aqueous condition and have 
a great potential in delivery system. Sodium alginate-chitosan 
nanohydrogels (SCNHs) were prepared by adding chitosan 
solution (0.05%, w/v) drop wise to sodium alginate solution 
(0.05, 0.1, 0.25, 0.5, 1.0%, w/v). Physicochemical properties 
of nanohydrogels were characterized using a nanosize ana-
lyzer and transmission electron microscope (TEM). The mean 
size of SCNH was ranged from 200 nm to 500 nm and the 
zeta potential value of +50 was obtained with 0.05% w/v 
sodium alginate solution. Loading efficiency of EGCG was 
also determined by the UV absorbance at 274 nm.

P13 -009

Non-Spherical Particles Formation of O/W/W Emulsion

Jiseon Lee1*, Ji-Yoo Baek1, Kwon Bum Kim1,2, Byeongsoo 
Kim1, Kwang Il Kim1, SangYoon Lee1, Yeul No1, Mi-Jung 
Choi1

1Laboratory of Nano-Bio Materials, Department of 
Bioresources and Food Engineering, Konkuk University, 
Korea, 2Department of Bioindustrial Technologies, Konkuk 
University, Korea

Fish oil is a representative functional and healthful food 
material. However, fish oil can be oxidized easily during 
storage. Therefore, our experiment has attempted to safety 
encapsulation of functional substance within hydrogel by 
formation of O/W/W emulsion and non-spherical particle. We 
have investigated the rheological properties of w/w emulsion 
related on the formation of gelled dispersed phase as a novel 
carrier system. Encapsulation efficiency, release rate and 
TBARS of fish oil after formulation was determined. The 
optimal operating condition of hydrogel was 0.1 M glucono- 
delta-lactone (GDL) as gelling agent, 1 s-1 shear rate, 2.0 mm 
gap of parallel plate, 20 min working time using by Rheo-
meter® for formation of whey protein non-spherical hydrogel. 
In case of encapsulation efficiency of fish oil loaded hydrogel, 
the spherical hydrogel showed the highest value at 80% at 
2 of pH. For the release rate, non-spherical hydrogel were 
faster than spherical one during storage at pH 2 and 7. For 
the oxidation test, non-spherical hyderogel is more stable 
than spherical one at all pH range.
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Effects of Blanching Treatments on the Physicoche-
mical Properties of Vegetable and Beef

Kwang-Il Kim1*, Yeul No1, Sang-Gi Min2, Kwon Bum 
Kim1,2, Byeongsoo Kim1, Ji-Yoo Baek1, Sang-Yoon Lee1, 
JiSeon Lee1, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of Bioresources 
and Food Science, Konkuk University, Korea, 2Department of 
Bioindustrial Technologies, Konkuk University, Korea

The technology of freezing process in food industry has been 
common technique with the development of food processing. 
Blanching treatment on frozen food is important process to 
determine the final quality after thawing or cooking process. 
We have investigated on the effect of blanching process on 
quality of beef, carrot and pepper. Hot water blanching, steam 
blanching, or frying blanching was applied to determined 
change of pH, texture, color, visible appearance, total phenol 
contents, enzyme activation and total count rate of bacteria. 
For pH measurement, there was no significant difference 
between control and treatments significantly different (p<0.05) 
at all samples. The total phenol content in blanching sample 
was higher than control sample. Texture and enzyme inac-
tivation of samples were decreased after blanching treatment. 
Total count rate of bacteria were restrained and retarded 
caused by blanching treatment.

P13 -012

Microencapsulation of Lactobacillus plantarum 
though Hydrogel in Oil System

SangYoon Lee1*, Yeon-Ji Jo2, Kyeong-Hun Jung2, Ji-Yoo 
Baek1, Boo-Yong Lee3, Jong-Kwon Han4, Kwang-Il Kim1, 
Kwon Bum Kim1,2, Byeongsoo Kim1, Mi-Jung Choi1

1Department of Bioresources and Food Science, Konkuk 
University, Korea, 2Department of Bioindustrial Technologies, 
Konkuk University, Korea, 3Department of Food Science and 
Biotechnology, CHA University, Korea, 4Milae Resources ML 
Research Institute, Korea

In the study, we have developed the encapsulation system of 
Lactobacillus plantarum (L. plantarum) to immobilize its acti-
vity though aqueous (hydrogel) encapsulation system. Starch 
and monoglyceride were used as the wall matrix of microcap-
sules and as an immobilizer. After gelatinization of starch, 
glyceryl monostearate was mixed to form a gel owing to its 
high solidification temperature. Hydrogel beads containing L. 
plantarum were kept at 40°C and every an hour, samples were 
incubated at 37°C for 24 h on MRS agar plate to investigate 
the activity of L. plantarum. Non-coated one were formed 
2X1010 CFU/mL, whereas, microcapsules containing L. plan-
tarum were formed 2X108 CFU/mL at the same condition. 
Encapsulated L. plantarum maintained its activity longer and 
indicated lower cell death rate than non- coated one. Namely, 
the encapsulated L. plantarum have more activity as com-
pared to non-coated one. Regarding the effect of pH on the 
cell viability, encapsulated one resisted pH 2 and pH 7 buffer 
solutions as compared to control. These results suggested that 
the aqueous encapsulation system protected L. plantarum cells 
against extracellular environment.

P13 -011

Effect of Nanoemulsion Prepared with Different Oil 
Type on Inhibition of Microbial Growth

Yeul No1*, Yeon-Ji Jo2, Yun-Joong Kwon3, Kwang-Il Kim1, 
Kwon Bum Kim1,2, Byeongsoo Kim1, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of Bioresources 
and Food Science, Konkuk University, Korea, 2Department of 
Bioindustrial Technologies, Konkuk University, Korea, 
3Department of Food Science and Biotechnology, Kyonggi 
University, Korea

The purpose of this study was to investigate the effect of 
nanoemulsion prepared with the various oil types (olive, 
canola, palm, and coconut oil) on the inhibition of bacteria 
growth. In general, these kinds of oil do not have a inhibition 
function of bacteria growth. Nanoemulsion was prepared by 
using high speed homogenizer and Microfluidizer®, and 
mean size and Z-potential value were measured by using 
Zeta-sizer®. The effect of inhibition of microbial growth (E. 
coli, Salmonella and Staphylococcus, Bacillus) was measured 
by optical density (OD) measurement through UV-visible 
spectrophotometer® and disk diffusion method. For antimi-
crobial activity study, canola oil and olive oil have an effect 
on the antimicrobial activity. We can suggest that canola oil 
may be a great candidate instead of essential oil for anti-
bacterial agent as natural components with economic price.

P13 -013

The Effects of High Hydrostatic Pressure Treatment 
on the Trypsin-Mediated Hydrolysis Activity of 
Porcine Placenta Collagen

Kyung-Hun Jung*, Ye-Chul Choi, Geun-Pyo Hong, 
Sang-Gi Min
Department of Bio-Industrial Technologies, Konkuk University, 
Korea

In recent, collagen peptides have attracted much attention in 
medicine, pharmaceuticals and cosmetics as well as func-
tional food industry because of its biodegradability and less 
antigenicity. Commercial collagen hydrolysates are obtained 
by protease treatment, acidic and alkaline treatment. In the 
present study, low molecular weight (Mw) collagen hydro-
lysates were prepared by two-stage hydrolysis, i.e., high 
pressure/high temperature (HPHT) processing (37.5 MPa, 
170°C, 10 min) followed by trypsin treatment (0.025%) under 
various pressure levels (0.1, 100, 200, and 300 MPa for 5 
min). Collagen peptides were characterized by SDS-PAGE, gel 
permeation chromatography (GPC), free amino acid content, 
amino acid composition and protein yield. Based on the 
results of this study, collagen treated HPHT processing exhi-
bited best affinity as a substrate for trypsin comparing to low 
or thermal treated (50°C for 1 h) placenta. In addition, hydro-
lyzing activity of trypsin was enhanced by increasing pres-
sure level up to 200 MPa, thereafter trypsin lost the activity. 
Consequently, the present study demonstrated that rapid 
collagen hydrolysis could be obtained by two-stage high 
pressure processing.
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Comparisons of Rheological and Thermal Properties 
of Fractionated Lentil 11S and 7S Globulins at 
Varying Ionic Strengths

Ye-Chul Choi*, Kyung-Hun Jung, Jae-Sung Baik, 
Sang-Gi Min, Geun-Pyo Hong
Department of Bioindustrial Technology, Konkuk University, 
Korea

In the present study, lentil globulins were fractionated and 
thermal characteristics of the globulin fractions were explored 
under the various ionic strengths (0.1, 0.3, and 0.5 M NaCl). 
Lentil 7S globulin showed good thermal aggregation and 
gelation ability compared to 11S. Both thermal stability and 
subunit association affected less intense thermal gel network 
formation of 11S globulins. Not only did NaCl stabilize the 
structure of lentil globulins against thermal treatment, but it 
affected better thermal gel networking when the globulins 
were heated up to their thermal denaturation temperature 
(TP). At the given experimental conditions (various NaCl 
concentrations at pH 6.5), both globulin gels were set mainly 
by hydrophobic interactions during heating and elastic 
nature of the gels was indicated by hydrogen bonds during 
cooling. To enhance thermal gelling properties of lentil 11S 
globulin, some strategies to promote subunit dissociation and 
disulphide bonding were warranted further investigations.

P13 -016

Enzyme Selection for Producing Fish Protein 
Hydrolysates with Low-bitterness under 
Pressurization

Yun-Hee Hwang*, Hyo-Seon Yun, Jong-Hyun Lee, 
Mi-Yeon Lee1, Hyung-Yong Cho
Laboratory of Bioguided Processing and Food Engineering, 
Department of Food Science and Biotechnology, CHA University, 
Korea, 1Dason Biotechnology Research Institute, Korea

To obtain hydrolysates with low-bitterness, Anchovy protein 
hydrolyzed with four commercially-available proteolytic 
enzymes and three enzyme extracts under pressurization. 
Mixed enzymes (alcalase : flavourzyme = 1 : 5) hydrolysates 
exhibited the best suitable characteristics (high NR and low 
bitter taste), which had a high content of oligopeptides with 
a molecular mass lower than 1,300 Da. The NR and DH 
(degree of hydrolysis) of the hydrolysates were 60-85% and 
17-19%, respectively, whereas the bitterness value was lower 
than that of 2 μM caffeine. Also, alcalase and flavourzyme 
were pressurized in order to evaluate the high-pressure 
effects on the stability of enzymes. The stability is interpreted 
in terms of residual proteolytic activity and the electrophoretic 
profiles. Pressurization (100 MPa, 50°C, and 24 h) lowered 
activity levels, while the proteolytic activity of enzymes is 
still largely retained. Thus, mixed enzymes were selected for 
proteolytic techniques under pressurization that could bea 
new method for producing a good-quality hydrolysates in an 
extremely short period of time.

P13 -015

Effect of GABA and MSG on Salty Taste Enhancement

Byeongsoo Kim1*, Kwon Bum Kim1,2, Seok Hoon Lee3, 
Il-Hun Jung4, Hyung-Yong Cho5, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of Bioresources 
and Food Science, Konkuk University, Korea, 2Department of 
Bioindustrial Technologies, Konkuk University, Korea, 3R&D 
center, Biovan Ltd., Korea, 4Samyang Genex Corporation, 
Korea, 5Laboratory of Bioguided Processing and Food Engin-
eering, Department of Food Science and Biotechnology, CHA 
University, Korea

There are several methods to reduce salt consumption such 
as by addition of potassium ion instead of sodium ion or 
replacing part of salt to some seasoning like Umami. In this 
study, monosodium glutamate (MSG) and gamma-aminobutyric 
acid (GABA) as a salt enhancer were added into maltodex-
trin/NaCl complex to observe the morphology of surface and 
analyze sensory test of saltiness. The concentration of salt 
and maltodextrin was fixed at 20 wt% and 10 wt%, respec-
tively. The concentration of MSG and GABA was controlled 
from 0.5 wt% to 2.0 wt%. For the sensory test, each product 
was dissolved at water at the 1 wt% solution. There is no 
significant influence of MSG addition on the saltiness enhan-
cement. From the result of GABA, panel can feel more salti-
ness above 1.5 wt% at the same concentration of salt. 
Regarding of effect of concentration on saltiness, the critical 
concentration was existed at both samples. Namely, above 
critical concentration of MSG or GABA, the saltiness was 
enhanced as increasing of concentration. For the study of 
rheological behavior, all samples showed Newtonian fluid 
and had no significantly difference on viscosity depending on 
concentration of type of enhancer.

P13 -017

Operating Condition of Spray Drying Process on 
Particle Size of Microparticles and NaCl 
Nanoparticles and Salty Taste

Byeongsoo Kim1*, Kwon Bum Kim1,2, Il-Hun Jung3, 
Hyung-Yong Cho4, Mi-Jung Choi1

1Laboratory of Nano-Bio Materials, Department of Bioresources 
and Food Science, Konkuk University, Korea, 2Department of 
Bioindustrial Technologies, Konkuk University, Korea, 3Samyang 
Genex Corporation, Korea, 4Laboratory of Bioguided Processing 
and Food Engineering, Department of Food Science and 
Biotechnology, CHA University, Korea

Salt is common ingredient for cooking and essential compo-
nents for human. However, hyperingestion of salt, especially, 
sodium ion in salt causes health risks such as heart disease, 
and stroke. Therefore, recently many studies are carried out 
to reduce salt consumption. The objective of this study was 
to provide same saltiness but low sodium content by means 
of changing salt particle size from nano to micro size. Sola 
salt and maltodextrin as a matrix was formulated by using 
spray-dryer under various operation conditions such as temp-
erature, atomizing power and pump speed. The mean size 
was estimated by image analysis from optical microscopic 
images and adsorbed nanoparticles of NaCl on the surface 
were observed by using SEM. The inlet/outlet temperature 
had no effect on the particle size. As increasing atomizing 
power, the size of matrix and adsorbed NaCl was significantly 
decreased. From the sensory test, the higher atomizing power 
at the same concentration of salt, the stronger salty taste, and 
felt more quickly salty taste and more soluble in mouth. It 
was supposed that the relative smaller particle size of NaCl can 
rapidly diffuse in mouth owing to higher specific surface area.
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Optimization of Enzymatic Hydrolysis of Unsalted 
Fish Protein under Pressurization by Means of a 
Taguchi Robust Design Method

Hyo-Seon Yun*, Yun-Hee Hwang, Jong-Hyun Lee, 
Byeong-Cheol Kim1, Mi-Yeon Lee1, Hyung-Yong Cho
Laboratory of Bioguided Processing and Food Engineering, 
Department of Food Science and Biotechnology, CHA University, 
Korea, 1Dason Biotechnology Research Institute, Korea

Fermented fish sauces were recently reported to enhance salt 
taste, but complete fermentation to yield a premium quality 
fish sauce takes about 12 to 18 month. at high salt content. 
For the purpose of anchovy sauce manufacturing process 
improvement without any addition of salt, enzymatic hydro-
lysis under pressurization combined with mild heating was 
investigated. The process parameters were optimized by using 
the L9 orthogonal array and larger-the-better characteristics of 
the Taguchi method. The optimum values for a high fraction 
of peak II in GPC chromatogram were determined as follows: 
enzyme concentration 2%, pressure 75 MPa, temperature 
50°C and time 12 h. This peak may have a salty taste modu-
lating peptides. Simulated degree of hydrolysis (DH) under 
optimum conditions was increased more 1.5 times and 
processing time was decreased more 50% than that of experi-
ment without pressurization. Results suggest enzymatic hydro-
lysis under pressurization may have availability of process 
improvement. In addition, various effects of processing para-
meters for enzymatic hydrolysis of unsalted anchovy protein 
under pressurization are presented and discussed.

P13 -020

Effect of High Hydrostatic Pressure (HHP) Treatment 
on the Increase of Antioxidant Compounds and 
Activity of Germinated Rough Rice (Oryza setivar L.)

Min Young Kim*, Sang Hoon Lee, Gwi Yeong Jang, 
Hye Jin Park, Shin Jae Kim1, Heon Sang Jeong
Department of Food Science and Technology, Chungbuk National 
University, Korea, 1Center for Fungi and Plant Genome 
Research, FnP Crop., Korea

This study was performed to evaluate the enhancement of 
antioxidant compound and activity in different periods of 
rough rice and in combination with HHP treatment. Rough 
rice was germinated at 37°C during 6 days, and then germi-
nated rough rice of different periods were subjected to 30 
MPa for 24 h and 48 h respectively. NHP (germinated rough 
rice), HP24 (germinated rough rice treated by high pressure 
for 24 h) and HP48 (germinated rough rice treated by high 
pressure for 48 h) samples were prepared and extracted with 
80% ethanol. The highest total polyphenol contents (5.15 
mg/g) occurred in treating at 30 MPa for 48 h after germi-
nation for 5 days (HP48-5). Total phenolic acid contents of 
rough rice increased from 37.26-204.32 μg/g at NHP to 77.29- 
283.05 μg/g at HP48. In Antioxidant activity analyses, HP48 
extracts showed significant increases for ABTS radical scaven-
ging activity and DPPH radical scavenging activity, reducing 
power, iron-chelating effect compared to HP24 extracts and 
NHP extracts. These results suggest that the combined treat-
ment of HHP and germination process efficiently enhanced 
antioxidant compound and activity of rough rice.

P13 -019

Changes of Enzyme Inhibitory Activities on the 
Different Part of Rough Rice (Oryza setivar L.) with 
Germination Periods

Min Young Kim*, Sang Hoon Lee, Gwi Yeong Jang, 
Meishan Li, Shin Jae Kim1, Heon Sang Jeong
Department of Food Science and Technology, Chungbuk 
National University, Korea, 1Center for Fungi and Plant 
Genome Research, FnP Crop., Korea

This study was performed to investigate the inhibitory effects 
on related enzyme to adult disease in different part and 
germination periods of rough rice. Rough rice was germinated 
at 37°C for 6 days, and then were separated into hull & sprout 
or brown rice. α-Glucosidase inhibition activity was the 
highest value of 39.41% in hull & sprout extracts of rough 
rice germinated for 5 days. α-Amylase and DPP-4 inhibition 
activity was the highest value of 75.32% and 47.77% in hull 
& sprout extracts of rough rice germinated for 5 days respec-
tively. ACE inhibition activity of hull & sprout extracts 
increased from 43.16% at 0 day to 58.60% at 5 days. Xanthine 
oxidase inhibition activity of hull & sprout extracts increased 
from 62.02% at 0 day to 64.49% at 1 days, and then decre-
ased afterward. Xanthine oxidase inhibition activity of brown 
rice extracts lower than hull & sprout extracts (27.27%-37.55%). 
Lipase inhibition activity was the highest value of 55.17% in 
hull & sprout extracts of rough rice germinated for 5 days. 
These results suggest that inhibitory effects on related enzyme 
adult disease increases in the hull and sprout of rough rice 
germinated for 5 days.

P13 -021

Physicochemical Characteristics and Oil-in-water 
Emulsion Stability of Heated and Modified Barley β
-Glucan with n-Octenyl Succinic Anhydride

Sang Hoon Lee*, Gwi Yeong Jang, Meishan Li, Kee Jong 
Kim1, Soon-Taek Hong2, Tae Jip Kim, Heon Sang Jeong
Department of Food Science and Technology, Chungbuk 
National University, Korea, 1Division of Rice and Winter 
Cereal Crop, National Institute of Crop Science, RDA, Korea, 
2Department of Food Science and Technology, Chungnam 
National University, Korea

This study was performed to investigate the changes of physi-
cochemical properties and emulsion stabilities of total β-glucan 
from heated barley varieties; Saessalbori (SSB), Saechalssal-
bori (SCSB), and Hinchalssalbori (HCSB). Barleys heated with 
different temperatures of 110-150°C for 2 h. Total β-glucans 
isolated from heated barley were modified with n-octenyl 
succinic anhydride (OSA). Yields, degree of substitution, and 
resolubility of OSA β-glucans increased from 59.48-62.12% to 
63.45-65.77%, from 0.0092-0.0112 to 0.0258-0.0274, and from 
27.50-30.75% to 53.21-53.89% as increasing theheating tempe-
rature, respectively. However, average molecular weight and 
viscosity of OSA β-glucans decreased from 6.14-7.06×105 Da 
to 1.44-1.66×103 Da, and from 12.06-38.05 cP to 2.78-4.18 
cP as increasing the heating temperature, respectively. Droplet 
sizes of OSA β-glucans were decreased from 4.01 to 0.41 μm 
at 0 day, and heated β-glucans at 130 and 140°C were main-
tained the droplet size of 0.43-0.45 μm at 10 days. These 
results indicate that heated and modified β-glucan with OSA 
can improve the stability of emulsion.
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Functional Components on Leaves and Stalks of 
Different Sweet Potato Cultivars

Meishan Li*, Gwi Yeong Jang, Sang Hoon Lee, Hye Jin 
Park, Hyun Man Sin1, Hong Sig Kim2, Heon Sang Jeong
Department of Food Science and Technology Chungbuk 
National University, Korea, 1Department of Crop Science 
Chungbuk Agricultural Research and Extension Service, 
Korea, 2Department of Crop Science Chungbuk National 
University, Korea

In order to use sweet potato leaves and stalks as functional 
food materials, we investigated the functional components of 
sweet potato leaves and stalks. Fourteen cultivars were selected 
for this experiment. A significant difference was observed in 
the functional components of sweet potato leaves and stalks 
(p<0.05). The lutein and β-carotene content were also high 
in leaves, and was ranged from 190.1-288.5 μg/g and 352.1- 
520.1 μg/g, respectively, while those of stalks were between 
18.8-37.7 μg/g and 4.8-25.7 μg/g, respectively. The levels of 
lutein and β-carotene contents of leaves were high in healthymi. 
Chlorophyll a predominated over chlorophyll b in partially 
colored leaves and stalks. Chlorophyll a, chlorophyll b and 
total chlorophyll were the highest (518.6 mg/100 g, 193.6 
mg/100 g, and 712.2 mg/100 g, respectively) for healthymi 
and the lowest for gunmi (329.0 mg/100 g, 111.5 mg/100 g, 
and 440.9 mg/100 g, respectively) (p<0.05). Tannin content of 
the leaves ranged from 22.8 mg/g to 44.6 mg/g, and were the 
highest for gunpungmi (p<0.05), and stalks ranged from 6.8 mg/g 
to 13.9 mg/g, were the highest for shinchunnmi (p<0.05).

P13 -024

Physicochemical Characteristics of Rhus verniciflua 
with Different Heating Temperature and Time

Hye Jin Park*, Sang Hoon Lee, Gwi Yeong Jang, 
Min Young Kim, Chang Hyeon Lee1, Gun Mook Yoon2, 
Heon Sang Jeong
Department of Food Science and Technology, Chungbuk 
National University, Korea, 1Korea Testing & Research 
Institute, Korea, 2Chungchengbukdo Institute of Health 
Environment, Korea

We carried out to investigate the changes of physicochemical 
characteristics on RV with various heating temperature and 
time. Heating temperatures were 80, 100, 120, 140, and 160°C
and heating time were 1, 3, and 5 h. Total solids, crude ash, 
total sugar, total acid, turbidity, browning, and 5-HMF con-
tents of RV extracts were increased depending on the heating 
temperature. On the other hand the pH is lowered depending 
on the heating temperature. Calcium, magnesium, and pota-
ssium were increased significantly depending on the heating 
temperature. Fructose was little increased, but glucose was 
increased slightly. Sucrose and maltose were not detected. 
The color value of L and b were decreased and a value was 
increased from the bark, however L and a values were decre-
ased and b value was increased from the RV and the xylem 
extract. In the confirmation test on the raw and extracts of 
RV, urushiol was detected in the purchased bark. However 
in the xylem and the heated extracts, urushiol was not 
detected. All extracts were not detected benzo(a)pyrene, 
arsenic, mercury, and cadmium.

P13 -023

Optimization of Extraction Conditions for Functional 
Components from Sweet Potato Leaves by Response 
Surface Methodology

Meishan Li*, Gwi Yeong Jang, Sang Hoon Lee, Min Young 
Kim, Hyun Man Sin1, Hong Sig Kim2, Heon Sang Jeong
Department of Food Science and Technology Chungbuk National 
University, Korea, 1Department of Crop Science Chungbuk 
Agricultural Research and Extension Service, Korea, 3Depart-
ment of Crop Science Chungbuk National University, Korea

Optimal extraction conditions for functional components of 
sweet potato leaves were determined by using response 
surface methodology (RSM). In the extraction conditions that 
were based on the central composite design with variations 
in the ethanol concentration, temperature and the ratio of the 
solvent to the sample. Among the rest, ethanol concentration 
instability has the most significant effect on all about of 
functional components (lutein, polyphenol and chlorophyll). 
The optimal conditions include 81.23% ethanol concentra-
tion, 46.75°C temperature and 25.78 mL/g ratio of solvent for 
the maximum lutein content (381.88 μg/g) and 67.0% ethanol 
concentration, 53.90°C temperature and 29.10 mL/g ratio of 
solvent for the maximum total polyphenols (58.44 mg GAE/g) 
and 93.10% ethanol concentration, 69.90°C temperature and 
25.98 mL/g ratio of solvent for the maximum total chlorophyll 
content (769.14 mg/100 g). Under these conditions, the expe-
rimental functional components of the sweet potato leaves 
extract, which is well matched with the predicted values.

P13 -025

Production of eHVP Using Crude Enzyme from 
Bacillus subtilis sp. TP6

Gorae Kim*, Enyoung Cho, Yunhee Hwang1, Hyung-Yong 
Cho1, Jung-Kue Shin2, Mi-Jung Choi3, Seokhoon Lee
R&D Center, Biovan Ltd., Korea, 1Laboratory of Bioguided 
Processing and Food Engineering, Department of Food Science 
and Biotechnology, CHA University, Korea, 2Department of 
Korean Cuisine, Jeonju University, Korea, 3Laboratory of Food 
Engineering, Department of Food Science and Biotechnology 
of Animal Resources, Konkuk University, Korea

eHVP (enzymatic hydrolyzed vegetable protein) have been 
used for flavoring agents or basic taste in various food processes. 
In recently studies, it is proved that di-or tri-peptides in eHVP 
could be used for flavor enhancer or salt taste enhancer. In 
this study, the possibility of wheat gluten hydrolysate using 
commercial proteases and crude enzyme from Bacillus subtilis 
sp. TP6 for salty taste enhancer was investigated. Alcalase 
and Flavourzyme were chosen in commercial proteases for 
wheat gluten hydrolysis and crude enzyme from Bacillus 
subtilis sp. TP6 at endospore formation periods was selected 
for high protease activity. Until 96 h mixed proteases (crude 
enzyme of TP6 and Flavourzyme) showed higher DH (degree 
of hydrolysis) than that of single protease but at 168 h, DH 
was 39.3%, it was similar to that of single use of crude 
enzyme of TP6. Glutamate concentration of hydrolysate was 
increased accompany with time, maximum was 4.0 g/L at 336 
h. For the hydrolysate using mixed proteases, the ratios of 
amino acids, oligopeptides and large protein (above 1,300 
Dalton) were 28.5%, 42.1%, and 29.4% respectively.
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Effect of Superheated Steam Treatment on Glycemic 
Index of Brown Rice

Enyoung Cho*, Jihye Ha, Gorae Kim, Hyung-yong Cho1, 
Eun-kyung Cho2, Jaekwon Lee3, Myeong-Hee Yoon4, 
Seokhoon Lee
R&D Center, Biovan Ltd., Korea, 1Laboratory of Bioguided 
Processing and Food Engineering, Department of Food 
Science and Biotechnology, CHA University, Korea, 2Dason 
Ltd., Korea, 3Department of Food Biotechnology, Kyonggi 
University, Korea, 4Korea Ricetech Ltd., Korea

The glycemic index (GI) provides a measure of how quickly 
blood sugar (i.e., levels of glucose the blood) rises after eating 
a particular type of food and is understanding as an important 
indicator in diabetic diet or disease prevention. For the possi-
bility of development brown rice as a weight control or 
diabetic diet materials, the effects of superheated steam treat-
ment on the GI of brown rice was investigated. A starch 
hydrolysis procedure was used to estimate GI of brown rice. 
Brown rice was soaked in water for 0.5 to 24 h, and then 
superheated steam treatments were carried out at different 
temperature range from 160°C to 200°C for 0.5 min to 3 min. 
The GI value of untreated brown rice was 66.3, which was 
classified as a medium or high GI food. After superheated 
steam treatment, the GI value of brown rice decreased 43.2, 
which was the range of low GI food. It meant that brown rice 
could be used as a diabetic diet material by the treatment of 
superheated steam.

P13 -028

Extraction of Phenolic Compounds from Rice Bran by 
Subcritical Water Treatment

Jihye Ha*, Gorae Kim, Hyung-yong Cho1, Eun-kyung 
Cho2, Jaekwon Lee3, Seokhoon Lee
R&D Center, Biovan Ltd., Korea, 1Laboratory of Bioguided 
Processing and Food Engineering, Department of Food Science 
and Biotechnology, CHA University, Korea, 2Dason Ltd., Korea, 
3Department of Food biotechnology, Kyonggi University, Korea

This study investigated the effects of subcritical water treat-
ment on extraction of valuable compounds from rice bran 
(baekjinju). Fresh rice bran was extracted at the different 
temperature range from 160°C to 240°C and the holding time 
of 5 min. After subcritical water treatment, individual yields, 
concentrations of phenolic compounds, total phenolic content 
(TPC) and antioxidant activity were evaluated. Yields of 
subcritical water extracts of rice bran were varied from 15.4% 
to 32% according to temperature. As temperature increased 
from 160°C to 200°C, TPC sharply increased from 9.98 to 
29.68 mg/g and DPPH radical scavenging activity also increased 
42% to 85%. Some of phenolic compounds were identified 
and quantified. Protocatechuic and cumaric, ferulic acids 
were the major ones among identified phenolic compounds. 
These compounds showed maximum production yields at 
temperature of 200°C, 180°C, and 200°C respectively. These 
results indicated that extraction of valuable compounds from 
rice bran was successfully conducted using subcritical water 
without organic solvents, acids or enzymes.

P13 -027

Screening of Saltiness Enhancer from Various Korean 
Fermented Sauces

Han-sul Park*, Hee Ran Park, So-jung Yoon, Hyo-Seon 
Yun1, Hyung-Yong Cho1, Jung-Kue Shin2

Department of Traditional Food Industry, Graduate School, 
Jeonju University, Korea, 1Laboratory of Bioguided Processing 
and Food Engineering, Department of Food Science and Biotech-
nology, CHA University, Korea, 2Department of Korean Cuisine, 
Jeonju University, Korea

In recent years, health concerns related to salt/sodium chlo-
ride consumption have caused an increased demand for 
salt-reduced foods. Sodium chloride reduction in foods has 
become an important challenge. The more so, since a decrease 
in NaCl content is often reported to be associated with a 
decrease in consumer acceptance. Most of Korean sauce are 
a fermented sauce made from soybeans, fish, grain, water and 
salt, and widely used in Asia. Korean fermented sauce has 
a distinct taste called umami, which was shown to increase 
perceived saltiness. The objective of this study was to investi-
gate for screening of saltiness enhancer from various Korean 
fermented sauces. The low molecular weight (LMW) fraction 
was separated by means of gel permeation chromatography 
(GPC). LMW fraction, which may contained saltiness enhancers, 
highly distributed in salted and fermented fish sauces (fish 
sauces). According to ICP analysis of soy sauces, fish sauces 
highly sodium contained. Also sensory panel was perceived 
more saltiness for fish sauce. It was supposed that fish soy 
sauce would be possible to reduce the NaCl contents in 
foods.

P13 -029

Effects of Heating Temperature and Time on 
Antioxidant Activities in Rhus verniciflua Extract

Hye Jin Park*, Sang Hoon Lee, Gwi Yeong Jang, Min 
Young Kim, Chang Hyeon Lee1, Gun Mook Yoon2, Heon 
Sang Jeong
Department of Food Science and Technology, Chungbuk 
National University, Korea, 1Korea Testing & Research 
Institute, Korea, 2Chungchengbukdo Institute of Health 
Environment, Korea

This study was carried out to investigate the changes of 
antioxidant activities on Rhus verniciflua (RV) with various 
heating temperature and time. Heating temperatures were 80, 
100, 120, 140, and 160°C and heating time were 1, 3, and 
5 h. Total polyphenol contents with heating time were not 
significantly changed at 100°C or less, but the contents were 
increased to 3 h and decreased afterward at 120°C or more. 
Total flavonoid contents were highest value in 1 h heating 
time. Electron donating ability by DPPH was mildly increased 
with heating time and was increased only up to 3 h at 140°C
or more. Total antioxidative activity by ABTS was similar to 
electron donating ability. Protocatechuic acid and fustin con-
tents were increased up to 100-120°C and decreased after-
ward. The contents of gallic acid which is effective compo-
nent of RV was increased up to 3 h, but there was not 
significant increased afterward. The contents of protocate-
chuic acid and fustin were decreased with increasing heating 
time and fisetin, sufuretin, and butein contents were increased 
with increasing heating time.
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The Effect of Rhus verniciflua Stokes Hot Water 
Extracts in MIA-induced Osteoarthritis Rats

Woo Seok Choi*, Dong Min Oh, Jeong Sup Hong, Jae 
Hoi Hor, Chang Hyeon Lee
Korea Testing & Research Institute, Korea

Rhus verniciflua Stokes (RVS) has traditionally been used as 
an ingredient in East Asian medicines used to treat Anti- 
inflammatory oxidative damage and cancer. In this Study, 
was to investigate the anti-inflammatory effects of RVS extract 
on the monosodium iodoacetate (MIA)-induced osteoarthritis 
rats. For this, an extraction sample of the RVS xylem was 
boiled in water temperature 120°C during 5 h. And osteo-
arthritis wereinduced in rats by injecting MIA in its knee 
joint. Rats are divided into a total of 6 groups (n=7). The 
Experimental group is divided into a total 3 groups of 1, 5, 
and 10 °Bx. Meloxicam (positive group) and RVS were oral 
medicated for each substance a total of 14 days with one time 
per day. The hematological examination was difference in 
white blood cell counts between the experimental group and 
control groups. In hind legs weight-bearing measurement test 
results compared between the control group, the high levels 
suppression of the extracts is measured RVS, suppression 
level of the extracts °Bx was increased. As a results, RVS 
extracts are thought to be effective for inflammation.

P13 -032

Absorption Efficiency of Calcium Carbonate Nanoma-
terials and Their Interaction with Biological Matrices

Jeong-A Lee*, Mi-Kyung Kim, Hyoung-Mi Kim1, 
Jong-Young Lee1, Gyeong-Hyeon Gwak1, Jae-Min Oh1, 
Soo-Jin Choi
Department of Food Science and Technology, Seoul Women’s 
University, Korea, 1Department of Chemistry and Medical 
Chemistry, College of Science and Technology, Yonsei 
University, Korea

In food industry, calcium carbonate materials have been widely 
used to calcium supplement. However, no clear evidence has 
been suggested whether nano-sized materials are effective for 
absorption and how size affects their interaction with biolo-
gical matrices in vivo. In this study, two different sized food 
grade calcium carbonates, bulk- and nano-sizes, were charac-
terized, confirming high purity of calcite structure in both 
cases. Reagent grade nano-sized calcium carbonate was also 
used as a control. Physicochemical properties of calcium 
carbonate nanomaterials of different sizes were evaluated 
under various simulated physiological conditions such as 
gastric, intestinal and plasma conditions. In vivo pharmaco-
kinetic study of three calcium carbonates after a single and 
14-day-repeated dose oral exposure demonstrated that signifi-
cant difference was not found between three different-sized 
particles in terms of oral absorption. These findings will 
provide useful information to predict absorption efficiency, 
biological interaction in gastrointestinal tract, and potential 
toxicity.

P13 -031

Development of Automatic Equipments for the 
Mobile Kimchi Cabbage Salting

Eung Soo Han*, Eunjin Seo, Youngbae Chung, Sangil 
Lee, Jihee Yang, Eunsil Lee1

World Institute of Kimchi, Korea, 1Institute for Advanced 
Engineering, Korea

The objective of this study was to develop aautomatic 
equipments with mobile kimchi cabbage salting for produc-
tivity improvement of kimchi manufacturing processes. 
Production scale-equipment for mobile kimchi cabbage 
salting and salt water recycling were installed in trailer. The 
equipments are consisted of conveyers for transfer, cutting 
machine, 4 salting containers, supply and discharge pipe of 
salt water, salting recovery container, sloped conveyer and 
mustering device for lifting brined kimchi cabbage. The 
slope-angle of transfer conveyer was raised to 30 degrees. The 
volume of salting container is 4.06 m3, which produce 2 tons 
of salted kimchi cabbage in one-cycle. The salting water 
supply and discharge time took about each five minutes, and 
then waste salt water reuse through a salt water recycling 
device. The baksket filter remove most of the larger particles. 
The Active carbon filter remove the chlorine gas, resulting 
from oxidizing organic compounds by electro-chemical reactor. 
Therefore, the salted kimchi cabbage can be produced all the 
year round, as this equipment moves along the area of 
production.

P13 -033

In Vitro Efficacy Evaluation of Food Grade Calcium 
Carbonate Nanomaterials in Human Intestinal Cells

Mi-kyung Kim*, Jeong-A Lee, Soo-Jin Choi
Department of Food Science and Technology, Seoul Women’s 
University, Korea

Calcium carbonate is a dietary supplement used when calcium 
uptake is not sufficiently taken in the diet. Thus, calcium 
carbonate has been applied to drugs, health food and food 
additives for the treatment and prevention of osteoporosis. 
However, oral absorption efficiency of calcium carbonate is 
extremely low, which may be overcome by applying nano- 
sized materials. In this study, we evaluated the efficacy of 
nano-sized calcium carbonate in comparison with that of 
bulk- or reagent grade nano-calcium carbonates in terms of 
cellular uptake and cytotoxicity. Intracellular uptake amount 
of calcium was measured with inductively coupled plasma- 
atomic emission spectroscopy (ICP-AES) and confocal laser 
scanning microscopy. The results showed that nano-sized 
calcium carbonate was more efficient for cellular uptake than 
bulk-sized, and moreover, they did not exhibit cytotoxic 
effect up to concentration of 1,000 mg/kg. These findings 
provide promising potential of nano-sized calcium carbonate 
to enhance oral absorption of calcium with safe level.
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The Effect of Ionic Strength on the Rheology of pH- 
Induced Bovine Serum Albumin/κ-Carrageenan 
Coacervates

Changhoon Chai*, Jooyoung Lee1, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, Korea, 
1Department of Food Science, Rutgers, The State University of 
New Jersey, USA

This study investigated the effect of ionic strength (I) on the 
rheology of pH-induced protein/polysaccharide coacervates. 
BSA and κ-carrageenan were used as model protein and 
polysaccharide. As the formation of BSA/κ-carrageenan coa-
cervates increased the turbidity of an aqueous mixture, pHc, 
pHφ, and pHmax values were identified corresponding to the 
pH of the formation of soluble coacervates, insoluble coa-
cervates, and large insoluble coacervates respectively. Based 
on pHc, pHφ, and pHmax, a state diagram of BSA/κ-carrageenan 
coacervation vs pH and I was constructed. Involvement of 
salt in coacervation screened out the electrostatic interaction 
between BSA and κ-carrageenan coacervation, resulting in 
the shift of pHc, pHφ, and pHmax to lower pH. The shift was 
linear to 1/I1/2, corresponding to the Debye length. BSA/κ- 
carrageenan coacervates were more elastic than viscous. The 
transition from insoluble coacervates to large insoluble coacer-
vates contributed to enhancement of the rheology, especially 
in elasticity. An increase in the I of a BSA/κ-carrageenan 
mixture reduced the degree of coacervation and the elasticity, 
and the viscosity of BSA/κ-carrageenan coacervates.

P13 -036

The Effect of Oligonol Intake on Leukocytes, HSP70, 
Tympanic and Skin Temperature after Heat Stress in 
Tennis Athletes

Young-Oh Shin*, Tae-Wook Kim, Jeong-Beom Lee1

Department of Health Care, Graduate School, Soonchunhyang 
University, Korea, 1Department of Physiology, College of 
Medicine, Soonchunhyang University, Korea

This study aimed to examine the effect of Oligonol intake on 
leukocytes, serum HSP70, and body temperature after heat 
stress in tennis athletes. Subjects were male college tennis 
athletes. During the 30 min intermittent half-body immersion, 
subjects were given 500 mL water with or without Oligonol 
(200 mg). Serum HSP70 protein was analyzed by commercial 
ELISA kit. Skin and tympanic temperatures were measured 
and mean body temperatures were calculated. After half-body 
immersion, leukocytes increased significantly. But there were 
no significant changes of neutrophils and monocytes in both 
trials (with or without Oligonol). In the case of Oligonol, 
lymphocytes kept increased during recovery period. Serum 
protein level of HSP70 did not changed after immersion, but 
it decreased 60 min after immersion with Oligonol. Tympanic 
temperatures in Oligonol trial was maintained at lower 
degree overall recovery period compared with placebo trial. 
In conclusion, Oligonol intake had a benefit of reducing body 
temperature and accumulation of serum HSP70 protein, and 
of improving lymphocytes immune function after heat stress 
in tennis athletes.

P13 -035

Sanitization of Food Packing Materials Using 
Dielectric Barrier Discharge Plasma

Taehoon Lee*, Chulkyoon Mok
Department of Food Science and Biotechnology, Gachon 
University, Korea

Sterilization of food poisoning microorganisms; E. coli O157: 
H7, Salmonella Typimurium, and Staphylococcus aureus was 
attempted on various packaging materials using dielectric 
barrier discharge plasma (DBDP) in order to explore the 
potential of low-temperature plasmas for the sanitization of 
the food packaging materials. The effect of the treatment on 
physical properties were also evaluated. The greatest increase 
in surface temperature of 19.3°C was observed on glass by 
the DBDP treatment for 10 min. The sterilization patterns of 
the microorganisms fitted to Singh & Heldman model, belon-
ging to a pseudo-first-order reaction. D'-values were compa-
rable among packaging materials showing 1.12-1.23 min 
against E. coli O157:H7. Among the microorganisms studied, 
Salmonella Typimurium was most labile to the DBDP showing 
D'-values of 0.73-0.94 min, and followed by E. coli O157:H7 
of 1.12-1.23 min and Staphylococcus aureus of 1.35-1.65 min. 
No remarkable changes in color, transparency and surface 
structure of the packaging materials were induced by the 
DBDP treatment. The results exhibited the potential of the 
technology for the sanitization of food packaging materials.

P13 -037

Effects of Integrated Treatments of Cold Plasma on the 
Inhibition of B. cereus Spores in Red Pepper Powder

Jung Eun Kim*, Dong-Un Lee1, Sea C. Min
Department of Food Science and Technology, Seoul Women's 
University, Korea, 1Department of Food Science and 
Technology, Chung-Ang University, Korea

Effects of the integrated treatments of water-bath heating 
(WBH) and cold plasma treatment (CPT), hot air drying 
(HAD) and CPT, and microwave treatment (MWT) and CPT 
on the inhibition of Bacillus cereus spores inoculated on red 
pepper powder were investigated. The CPT was conducted 
with nitrogen (N2), N2-oxygen (O2) mixture, helium (He), or 
He-O2 mixture as plasma-forming gas at 900 W and 667 Pa 
for 20 min. The WBH was held at 90°C for 30 min, excluding 
come-up-time. The HAD was conducted at 85-90°C for 120 
min. For MWT, microwave density during treatment was 
controlled by the level of samples being placed from the 
ground of the CPT chamber. The WBH-CPT integrated treat-
ment effectively inhibited B. cereusspores by 3.4±0.7 log 
spores/g. The HAD-CPT treatment resulted in approximately 
1-log spore reduction. The MWT-CPT treatment reduced the 
number of the spores from 2.4±0.1 to 1.6±0.2 log spores/g. 
The increase in the spore reduction by the MWT-CPT treat-
ment was clearly demonstrated with increase in microwave 
density. The integrated treatments have shown the potential 
to inhibit B. cereus spores in red pepper powder and possibly 
other powder products.
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Cold Plasma Treatments for Inhibiting 
Microorganisms in Red Pepper Powder

Jung Eun Kim*, Dong-Un Lee1, Sea C. Min
Department of Food Science and Technology, Seoul Women's 
University, Korea, 1Department of Food Science and Technology, 
Chung-Ang University, Korea

Effects of the microwave-powered cold plasma treatments 
(CPTs) on the inhibition of microorganisms in red pepper 
powder, including Aspergillus flavus and Bacillus cereus
spores, were studied. CPT variables included the plasma- 
forming gas, treatment power, treatment pressure, and treat-
ment time. Effect of combined treatment of heat and cold 
plasma were also investigated for the inhibition of B. cereus
spores on the powder. The number of A. flavus and total 
aerobic bacteria were reduced by 2.5±0.3 log spores/g and 
approximately 1 log CFU/g, respectively, by the CPT with 
nitrogen at 900 W and 667 Pafor 20 min. B. cereus spores 
were inhibited only when heat treatment (90°C, 30 min) was 
integrated with the CPT using a helium-oxygen mixture at 
900 W. Fermi’s model and Weibull model adequately desc-
ribed the inhibition of A. flavus on the red pepper powder 
by the CPT. The changes in treatment temperature and water 
activity were less than 5.0°C and 0.22, respectively, and were 
affected by both treatment power and time (p<0.05). The 
results of the study demonstrated the potential of CPT as a 
tool to decontaminate red pepper powder.

P13 -040

Signaling Pathways Involved in Nanoclays-induced 
Toxicity in Human Lung Cancer A549 Cells

Hee jeong Paek*, Jeong-a Lee, Soo jin Choi
Department of Food Science and Technology, Seoul Women’s 
University, Korea

Anionic nanoclays, layered double hydroxide (LDH) nanopar-
ticles have been shown to exhibit cytotoxicity in terms of 
oxidative stress and inflammation response in human lung 
cancer A549 cells. However, the molecular mechanism related 
to LDH-caused toxicity has not been yet completely deter-
mined. In this study, the intracellular signaling pathway of 
LDH-caused toxicity was investigated, focusing on the invol-
vement of oxidative stress as a toxicity mechanism. The 
expression levels of mitogen-activated protein (MAP) kinase 
including extracellular signal-regulated kinase-1 and -2 (ERK 
1/2), the c-Jun-N-terminal kinases (JNKs), and p38 were 
investigated. Furthermore, Src family kinases (SFKs) that 
mediate MAPK activation in response to extracellular stimuli 
such as ROS were also evaluated. Induction of pro-inflam-
matory mediators followed by activation of MAPK was mea-
sured by ELISA. The results showed that JNKs and c-Src are 
major regulators in the LDH-induced oxidative stress, sub-
sequently leading to induction of inflammation response. 
Understanding toxicity mechanism of LDH nanoparticles will 
be crucial to predict their toxicity potential in long-term.

P13 -039

Inhibition of Foodborne Pathogens Using an 
Integrated Treatment of Cold Plasma and Microwave

Ah Young Song*, Sea C. Min
Department of Food Science and Technology, Seoul Women's 
University, Korea

The effects of the integrated treatment (IT) of cold plasma 
(CP) and microwave (MW) against Salmonella Typhimurium, 
Listeria monocytogenes, and Bacillus cereus spores were inves-
tigated. The CP was formed at 667 Pa with either nitrogen 
or helium-oxygen mixture gas at 400 or 900 W. The density 
of MW was controlled by changing the level of the treatment 
zone from the ground of the treatment chamber. The IT was 
conducted for 10 or 20 min. S. Typhimurium and L. mono-
cytogenes were inhibited by more than 4.9±0.2 and 4.5±0.6
log CFU/cm2 by the IT at the level of 24 cm when the cells 
were inoculated on a polystyrene (PS) disk. The IT with the 
highest MW density the number of B. cereus spores on a PS 
film, a model system flake, that had a similar composition 
of major components to that of semidry red pepper, and the 
surface of semi-dried red pepper by 5.9±0.8, 2.1±0.1, and 
2.8±0.1 log spores/cm2, but the inhibition effect was marke-
dly reduced when the spores were inoculated on the model 
system flakes or the red pepper powder. The resistance with 
flake/powder shape of food of contamination needs to be 
considered when the inhibition of microorganisms by the IT 
is evaluated.

P13 -041

Factors Determining Pharmacokinetic Behaviors of 
Zinc Oxide Nanoparticles in Rats

Youn-Joung Lee*, Hee-Jeong Paek, Jeong-A Lee, 
Mi-Kyung Kim, Nan-Hui Yoo, Ju-Eun Kim, Su-Hyun Kim, 
Soo-Jin Choi
Department of Food Science and Technology, Seoul Women’s 
University, Korea

In this study, we evaluated pharmacokinetic behaviors of 
ZnO nanoparticles with two different sizes (20 nm and 70 
nm) and surface charge (negative and positive). After oral 
administration of ZnO nanoparticles in rats, total zinc con-
tents in the plasma, tissues, urine and feces were measured 
by ICP-AES. As a result, absorption was not affected by 
particle size or gender, but negatively charged ZnO nanopar-
ticles were found to be better absorbed by the systemic circu-
lation than positively charged ZnO particles. Liver, kidney, 
and lung were suggested as common target organ for ZnO 
nanoparticles regardless of particle size, surface charge, or 
gender. 20 nm ZnO nanoparticles were eliminated faster than 
70 nm particles, and most nanoparticles were excreted via the 
fecal and biliary routes. Biological fates of ZnO nanoparticles 
were determined to be primarily particulate forms in the 
blood stream, dissolved into zinc ions in tissues, and finally 
excreted in ionic forms via the same pathway as zinc ions 
do. It is, therefore, concluded that surface charge rather than 
particle size is an important factor determining absorption 
efficiency of ZnO nanoparticles.
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Stability and Physical Characteristics of Spray-dried 
Fish Oil Encapsulated with Starch and Dextrin 

Jin-Kyeong Seo*, Yeon-Ji Jo, Mi-Jung Choi1, Yun-Joong Kwon
Department of Food Science and Biotechnology, Kyonggi 
University, Korea, 1Department of Bioresources and Food 
Sciences, Konkuk University, Korea

In this study, fish oil was encapsulated by spray-drying 
homogenized emulsions of fish oil using starch and dextrin. 
The particle size, zeta potential, and encapsulation efficiency 
(EE%) was measured by using Mastersizer, Zetasizer and 
UV/VIS spectrophotometer, respectively. Their particle size 
was measured in range of 1 μm and 30 μm, representing 
polydispersibility, and zeta potential was determined at about 
-22.03 mV. Oxidation stability and release properties of the 
spray-dried fish oil powder were investigated as a function 
of pH, salts, relative humidity, and temperature. For the 
release study, the effect of salts on release rate was not 
significant, whereas the fish oil dispersed inpH 7 was 
released faster than those in pH 3 during storage periods 
regardless of temperature. The water contents, release and 
oxidation rate of encapsulated fish oil were increased as 
increasing relative humidity.

P13 -044

Characterization of Chitosan Coated Nanoliposomes 
to Encapsulate Poor Water Soluble Neutraceuticals

GyeHwa Shin*, JunTae Kim1, HyunJin Park
College of Life Sciences and Biotechnology, Korea University, 
Korea, 1Department of Food Science and Technology, 
Keimyung University, Korea

The nano vesicle delivery systems have been widespread in 
diverse fields because they show the improved bioavailability 
and solubility of materials. In addition, the liposome has 
been extensive attention as an effective nano carrier in 
various delivery systems due to its higher stabilization of core 
materials in various pH and higher solubility in aqueous 
environment. Our objective is to investigate the effect of 
several parameters on the physicochemical properties of 
nanoliposomes. The encapsulation efficiency of the hydro-
phobic core material and their release profiles were also 
investigated. Size-controlled nanoliposomes were prepared 
by dry thin film method (DTFM) using ultrasonic homoge-
nizer. L-α-phosphatidylcholine (L-α-PC) which is one of the 
main constituents of cell membrane and cholesterol were 
used as an amphiphilic compound and a shape stabilizer, 
respectively. Then, the liposomes were protected by coating 
with chitosan solution. The size and surface charge of nano 
carriers were measured by the nano size analyzer. The encap-
sulation efficiency and release profile were investigated using 
the UV-Vis spectrophotometer.

P13 -043

Preparation of Positively Liposomes as Nano Carrier 
System

Seong Kyun Chung*, Gye Hwa Shin, In Cheon Hwang1, 
Hyun Jin Park
School of Life Sciences and Biotechnology, Korea University, 
Korea, 1Central Research Institute, Kyung-Nong Co., Ltd., Korea

Recently, liposomes have been concerned because of their 
biocomparability and negligible toxicity. However, the major 
limitations of liposomes tend to lose entrapped compounds 
and aggregate each other so polymer coated liposomes are an 
alternative. The aim of this work was to establish optimal 
condition for preparing cationic polymer coated liposomes. 
Liposomes that composed of soybean lecithin were prepared 
by the modified reverse phase evaporation method using high 
speed homogenizer and high pressure homogenizer. Chitosan 
or eudragit EPO (0.1-0.5%) were used to the coating materials 
for electostatic reaction with liposomes. From the results, as 
the number of cycles and pressure of high pressure homo-
genization increased, the mean size and PDI of liposomes 
were decreased. Encapsulation efficiency was affected by size 
reduction process and the amount of lecithin, whereas the 
concentration of polymer did not.

P13 -045

Developments of Beverage and Effects of Browning 
Inhibition in Kiwi by Various Pretreatment

Sungwoon Woo*, Sung Gil Choi
Division of Applied Life Science, Institute of Agriculture and 
Life Sciences, Gyeongsang National University, Korea

The objective of this work was to investigate development of 
beverage and effects of browning inhibition in kiwi by added 
water ratio (20, 40, 60, and 80%) and heat-treatment time (15, 
30, 45, and 60 s) and sun-dried salt soaking (1, 2, 3%) on 
appearances and color values and pH of kiwi. The results 
showed that effects of browning inhibition as a function of 
added water ratio and heat-treatment time were the highest 
80%, 15 s, respectively. When added water ratios and heat- 
treatment times were increased, browning inhibition was 
increased. But, the salt soaking was not significantly different. 
And also, The pH results by various pre-treatment was not 
significantly different. The results of color value showed that 
added water 80% ratio was the highest in lightness, but the 
lowest in redness, and added water 60% was the highest in 
yellowness. The optimum pre-treatment conditions (added 
water 80% and heat-treatment time 15 s) were developed as 
a beverage with the other ingredients. Quality characteristics 
of kiwi beverage were evaluated and microbial storage 
stabilities of heat-treated kiwi were evaluated in refrigerator 
at 4°C during 3 weeks. In addition, sensory properties was 
evaluated.
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Optimization of Liposome Formulation by Application 
of Mechanical Processing

Min-Young Jang1*, Yeon-Ji Jo1, Ji-Yeon Chun1,2, Sang-Gi Min1

1Department of Bioindustrial Technologies, Konkuk University, 
Korea, 2Food Processing Technology and Engineering, School 
of Agriculture and Food sciences, The University of 
Queensland, Australia

Liposomes similar to cell membrane are bilayer vesicles and 
have function of carrier systems by containing both hydro-
philic and hydrophobic substances. Nano-sized liposomes are 
significantly effective increasing the absorption of skin. This 
study was performed to develop optimum formulation of 
stable nano-sized liposome by applying mechanical stress. 
Firstly, only microfluidization as mechanical tools was pro-
cessed on 0.5, 1.0, and 2.0% lecithin, and 1 or 2 cycle at 
various pressures (10,000, 15,000,and 20,000 psi). The other 
formulation was processed with combination of high-speed 
homogenization (11,000 rpm, 1 min) and optimum micro-
fluidization. Physical properties of liposomes were observed 
by using Zetasizer® for 20 days at 4°C. In first single proce-
ssing, optimum formulation was 1% lecithin, and 2 cycles at 
15,000 psi as 100 nm of particle size and -47 mV of zeta 
potential. The combination formulation decreased particle 
size around 95 nm and dispersibility was stable as below 0.5 
polydispersity index. Through this study, it is suggested that 
high-speed homogenization and microfluidization processing 
need to combine for producing smaller liposomes with high 
physical stability.

P13 -048

The Effect of Sonication during Cooling Process on 
the Stability of Lipid Nanoparticles Using Fully 
Hydrogenated Canola Oil

Choongjin Ban1*, Seokwon Lim3, Young Jin Choi1,2

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, 
Seoul National University, Korea, 3Department of Food and 
Biotechnology, Hoseo University, Korea

Systems based on lipid nanoparticles have been of interest 
to pharmaceutical and cosmetic industry. But, the nature of 
the nanoparticles easily aggregating in aqueous environment 
limits wider application such as beverage. Some unstable 
nanoparticles in the suspension were aggregated and became 
micron-sized clusters, moreover gelated by shear force. In 
this research, we enhanced the preparation technique using 
sonication, which is highly effective on reducing aggregation. 
Several systems of lipid nanoparticle suspension were prepared 
with such edible blend lipids as fully hydrogenated canola 
oil (FHCO) and lipid canola oil (LCO) at diverse weight ratio. 
The sonication was applied during conventional cooling 
process to make solid lipid nanoparticle suspensions. From 
the DSC analysis, the longer sonication during cooling or 
more amounts of LCO contents in the oil phase increased the 
stability of the suspensions. The observations implicated that 
the diffusion of emulsifiers by sonication during cooling gives 
them better chances to place evenly on the surface of the 
particles. This study could provide a basis for further 
research on the advanced delivery systems.

P13 -047

Stability of Inclusion Complexes of 
Trans-cinnamaldehyde with -Cyclodextrin

Han-Seul Cho1*, Yeon-Ji Jo1, Ji-Yeon Chun1,2, Sang-Gi Min1

1Department of Bioindustrial Technologies, Konkuk University, 
Korea, 2Food Processing Technology and Engineering, School 
of Agriculture and Food Sciences, The University of Queensland, 
Australia

β-cyclodextrin (β-CD) molecular inclusion by self-assembly is 
effective encapsulation technology to contain hydrophobic 
essential oil such as Trans-cinnamaldehyde (CIN) that is 
antibacterial agent and flavor enhancer. In this study, 0.6, 1.2 
and 1.8% (w/v) of β-CD included CIN by self-assembly at 1:1 
molar ratio (β-CD:CIN). Thermal properties of freeze-dried 
inclusion complexes were observed to identify formation of 
inclusion complexes by using differential scanning calorimetry. 
And crystallinity of freeze-dried inclusion complexes was 
observed by using electron microscopes. Liquid form com-
plexes were measured release amount of CIN at 25°C with 
shaking at 250 rpm for 7 days. Through thermal property 
analysis, it was confirmed that β-CD successfully included 
CIN because CIN peak was disappeared after forming inclu-
sion complexes. In morphology observation, diamond shapes 
of crystalline of inclusion complexes were observed during 
storage. The CIN included in 0.6% β-CD was released faster 
than other complexes during storage. To do accurate analysis, 
properties of Inclusion complexes should be observed at 
various environments such as various relative humidity or 
temperatures.

P13 -049

Thermal, Light, and pH Stability of Fucoxantin in an 
Oil-in-water Emulsion

Moojoong Kim*, Zhao Dong, Donghwa Chung
Gangneung-Wonju National University, Korea

Fucoxanthin is a major marine carotenoid belonging to xan-
thophyll group, found in edible brown seaweed. As other 
carotenoids, fucoxanthin is also expected to be significantly 
degraded by external factors (heat, light, pH and oxygen), 
during processing and storage. The objective of this study 
was to evaluate thermal, light and pH stability of fucoxanthin 
in a 5% canola O/W emulsion. The concentration-time profiles 
of all-trans, cis-1, 2 and 3 isomers were obtained under 
different heating, illumination and pH conditions. The degra-
dation of all-trans isomer was found to follow the 1st-order 
reaction kinetics under all the treatment conditions, whereas 
the degradation or formation of cis-isomers did not follow the 
1st-order kinetics. The activation energy for the all-trans 
degradation was estimated to be 118.25 kJ/mol. The increase 
of temperature or light intensity induced the degradation of 
all-trans, cis-1 and 2 isomers, while cis-3 was formed during 
the initial treatment period and then underwent degradation. 
The all-trans, cis-1 and 2 isomers were found to be more 
significantly degraded at a lower pH, however the initial 
formation of cis-3 was also observed at pH 4.6 and 7.2.
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Investigation of Nanoemulsion Formation Region for 
Improved Skin Permeability of Oil-soluble Ingredients

Jee Hye Kim*, Jung A Ko, Hyun Jin Park
Department of Life Sciences and Biotechnology, Korea 
University, Korea

The objective of this study was to determine the optimum 
formation region of nanoemulsions for topical administration 
of oil-soluble compound such as capsaicin. Nanoemulsions 
consisted of a mixed surfactant of Tween 80 and Span 80 as 
surfactant, oleoresin capsicum as an oil phase. Capsaicin in 
Oleoresin capsicum is also used as active oil-soluble com-
pound. The effect of composition of nanoemulsions including 
the ratio of oil phase, surfactant, aqueous phase using the 
pseudo-ternary phase diagram and the optimum ratio of the 
surfactant mixtures using the Hydrophile-Lipophile Balance 
(HLB) value were evaluated. The mean droplet size of nano-
emulsions ranged from 20 to 62 nm. The morphology of 
nanoemulsion and the formulation stability were investigated. 
The in vitro skin permeation studies were performed on Franz 
diffusion cell. The permeation profile of optimized formula-
tion was compared with ethanolic solution of capsaicin as 
control. Nanoemulsions showed potent enhancement effect 
for transdermal delivery when compared with the control.

P13 -052

Amelioration by Horse Meat on Oleic Acid-induced 
Non-alcoholic Fatty Liver Disease via Modulation of 
PPARγ and SREBP-1c

Sang-Gi Min*, Yeon-Ji Jo, Han-Seul Cho, Kyung-A 
Hwang1, Yu-Jin Hwang1,2, Eun-Ju Lee2

Department of Bioindustrial Technologies, Konkuk University, 
Korea, 1Department of Agrofood Resources, National Academy 
of Agricultural Science, RDA, Korea, 2Department of Biotechno-
logy & Bioengineering, Sungkyunkwan University, Korea

Nonalcoholic fatty liver disease (NAFLD) is one of the most 
common chronic liver diseases worldwide and is closely 
associated with metabolic syndromes. Diet pattern is one of 
the important factors in the occurrence of NAFLD. To prevent 
NAFLD, reduce the amount of saturated fat in the diet and 
instead select healthy unsaturated fats. According to reported 
studies, horse meat (HM) contains high levels of unsaturated 
fatty acids, making it possibly more beneficial to human 
health than bovine meat (CM). The present study was aimed 
to evaluate the effect of HM and CM on cellular models of 
NAFLD by oleic acid. In the results, HM prevented lipid 
accumulation by oleic acid induced hepatic cellular injury in 
dose-dependently. In addition, the expression levels of sterol 
regulatory element-binding protein-1c (SREBP-1c) and peroxi-
some proliferator-activated receptor gamma (PPARγ) as a key 
lipogenic transcriptional factor were determined. The result, 
we confirmed that SREBP-1c and PPARγ genes were signifi-
cantly down-regulated by HM. Hence, our research suggests 
that HM is a food with a high nutritional value as an excellent 
source of protein, as well as the potential of preventing NAFLD.

P13 -051

Effect of Addition of Mulberry Powder Antioxidant 
and Quality Characteristics of Mayonnaise Using 
Perilla Oil

Mi hyun Lee*, Sung-gil Choi
Division of Applied Life Science, Graduate School, Institute of 
Agriculture and Life Sciences Gyeongsang National University, 
Korea

In this study, we investigate theof addition of mulberry 
powder on antioxidant and quality characteristics such as 
color value, pH, and peroxide value of mayonnaise using 
perilla oil. The mayonnaise sample (MS) prepared with 
perilla oil and added mulberry powder with 0%, 1%, 2%, 3%, 
4%, 5%. The antioxidant activities of MS was conducted with 
total phenol content, DPPH (2,2-diphenyl-1-picrylhydrazyl) 
radical scavenging activity (DSA), ABTS (2,2'-azinobis-(3- 
ethylbenzothiazoline-6-sulphonic acid) radical scavenging 
activity (ASA), and FRAP (Ferric reducing antioxidant power) 
assay. The results showed that TPC, DSA, ASA, and FRAP 
of MS were improved with adding mulberry powder than MS 
prepared without mulberry powder. Lightness (L-value) of 
MS decreased with increasing adding level of mulberry 
powder. On the other hand, redness (a-value) and yellowness 
(b-value) of MS increased with increasing adding level of 
mulberry powder. Lipid oxididation of MS decreased with 
increasing adding level of mulberry powder, base on determi-
ning of peroxide value.

P13 -053

Changes in Physicochemical Properties of Salted 
Chinese Cabbage with Sun-dried Salt

Wootae Song*, Sang In Lee1, Chungyu Kim2

Center of Integrated Food Processing Technology and Depart-
ment of Smart Food & Drugs, Inje University, Korea, 1Dominion 
Korea Co., Ltd., Korea, 2Department of Pharmaceutical 
Engineering, Inje University, Korea

Two types of sun-dried salt werecompared: domestic and 
imported one. Five percentage of salt treated cabbage showed 
slow increase in moisture content up to 3 h salting followed 
by sudden decrease; however, in 10% salting the moisture 
content did not changed significantly. Salinity of 5% 
domestic salt treated one (5D) changed from 3.1 to 5.8%, 
whereas that of imported one showed from 3.4 to 4.4%. 
When toughness was measured, sample of 5% imported one 
(5I) showed 93 g/g after 1 h and reached maximum of 364 
g/g after 2 h; in contrast, samples of domestic one 
demonstrated 34 g/f after 1 h and reached maximum of 86 
g/f. Upon microscopic examination, 5I sample maintained its 
cell structure but 5D showed disruption of cell wall. This 
difference grew significantly noticeable as salting time was 
extended to 4 h.
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Textural Characteristics of Calcium-alginate 
Macrocapsules Produced by Electro-coextrusion

Natthiya Phawaphuthanon*, Donghwa Chung
Gangneung-Wonju National University, Korea

Electro-coextrusion provides a simple and effective way to 
encapsulate functional food ingredients within nano to macro 
sized core-shell capsules of uniform size and quality. The 
objective of this study was to investigate the effects of algi-
nate concentration in shell flow (X1, 0.5-4.0%, w/v), shell-to- 
core flow rate ratio (X2, 4-12 at a fixed core flow rate of 0.05 
mL/min), and applied voltage (X3, 010 kV), on the two textural 
characteristics, including hardness (Y1) and breaking energy 
(Y2), of core-shell calcium-alginate macrocapsules produced 
by electro-coextrusion using response surface methodology. 
Spherical capsules were fabricated in all experiments. The 
surface appearance of the capsules was either ‘non-oily,
smooth’, ‘non-oily, rough’, ‘oily, smooth’, or ‘oily, rough’. The 
values of diameter, shell thickness, Y1, and Y2 of the capsules 
ranged 0.89-1.61 mm, 17.35-67.51 μm, 1.37-11.01 N, and 
0.34-6.90 mJ, respectively. Increasing X1 and X2 led to an 
increase in Y1 and Y2 (p<0.01), while increasing X3 resulted 
in a decrease in Y1 (p<0.05) and Y2 (p<0.01). It was also 
found that the positive effect of X1 on Y2 was more significant 
at a lower X3.

P13 -056

Quality Characteristics of Soup Bone Extracts 
Influenced by Process Conditions

Byung Su Kim1*, Seul Ae Lee1, Jin Ho Lee1, Dong Sup 
Choi1, Ho Chul Baek2, Taek Hyun Ryu2, Gye Won Kim3, 
Jae Yong Shim1,3

1Department of Food & Biotechnology, Hankyong National 
University, Korea, 2GosamNonghyup Anseongmachoom Food, 
Korea, 3Brewing Research Center, Hankyong National 
University, Korea

This study was aimed to investigate effects of process con-
ditions on the quality characteristics of soup bone extracts 
as an attempt to improve quality of ready-to-eat 'Gom-Tang'. 
Cow soup bone (500 g) was heated in water (1,500 mL) at 
121°C using autoclave for 3 to 24 h. As for the physical 
characteristics of soup bone extracts, samples extracted for 3 
and 5 h could form a weak gel whereas samples extracted 
for higher extraction time at above conditions appeared to 
loose gel forming capability. Regardless of physical charac-
teristics, crude proteins and total amino acid contents conti-
nuously increased with extract time. The ratio of amino acid 
contents to crude protein contents might be a key effect on 
the gel formation. The size distribution of microparticles 
present in soup bone extracts was affected by salt addition. 
With the addition of refined and sea salt, average particle size 
increased from 1.428 μm to 1.820 μm and 2.181 μm, respec-
tively. Refined-salt addition produced narrower particle size 
distributions compared to sea salt addition. Also, the particle 
size and the formation of aggregates increased with calcium 
concentration.

P13 -055

Effect of Ultrasonic Treatment on Extraction 
Efficiency of Korean Six Row Barley during Mashing

Ji Hyun Kim*, Kwang Won Hong, Young An Kwon1

Department of Food Science and Biotechnology, Dongguk 
University-Seoul, Korea, 1Department of Food Science and 
Culinary Art, WooSuk University, Korea

This study investigated how much ultrasonic treatment is 
efficient in extracting Korean six-row barley (Dahyang) during 
mashing. After mixing 50 g of ground malt in 400 mL of 
distilled water, the mixture was ultrasonically treated using 
ultrasonic bath (40 kHz, 400 W) for 10 minutes under three 
different temperatures (40, 50, and 60°C). When the mixture 
was ultrasonically treated at 60°C, the amount of reducing 
sugar and free amino nitrogen level of wort were increased 
by 11.4% and 7.8%, respectively. In addition, the processing 
time was reduced by half, compared to the conventional 
2-h-long mashing method.

P13 -057

Study of Meat Softening by Various Heat Treatment 
Methods

Jin Ho Lee1*, Seul Ae Lee1, Byung Su Kim1, Dong Sup 
Choi1, Gye Won Kim2, Jae Yong Shim1,2

1Department of Food & Biotechnology, Hankyong National 
University, Korea, 2Brewing Research Center, Hankyong 
National University, Korea

These experiments were carried out to investigate the effects 
of different heat treatment methods (Sous vide, Autoclave, 
Micro wave, Boiling) on the softening of various meats (beef, 
pork, and chicken). For beef and pork, autoclave method 
produced the lowest hardness (6.46×105 and 4.71×105 N/m2, 
respectively), whereas sous vide method provided the lowest 
hardness (2.80×105 N/m2) for chicken. The largest change of 
density was 0.313 g/cm3 for pork by boiling. The density 
change of sous vide-treated beef was 0.206 g/cm3, and that 
of autoclaved chicken was 0.559 g/cm3. The overall shrinkage 
after heat treatments was lowest for sous vide method regard-
less of meat kinds.
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P13 -058

The Effect of Extrusion Conditions on Water 
Extractable Arabinoxylan from Corn Fiber

Su-Jung Jeon*, Sasathorn Singkhornart, Gi-Hyung Ryu
Department of Food Science and Technology, Kongju National 
University, Korea

The effect of different feed moisture contents (30, 40, and 
50%) and screw speed (200, 250, and 300 rpm) on water 
extractable arabinoxylans from destarched corn fiber was 
investigated. The yield of corn fiber gum in extruded destar-
ched corn fiber was higher than destarched corn fiber. The 
soluble arabinoxylans of corn fiber gum from extruded des-
tarched corn fiber were higher than destarched corn fiber. 
Increasing screw speed resulted in a higher soluble arabino-
xylans content in extruded destarched corn fiber but no clear 
trend in soluble arabinoxylans with feedmoisture content. 
The highest soluble arabinoxylans content (101.16%) in corn 
fiber gum was observed at 300 rpm screw speed. The results 
show that the extrusion process occurs the potential effective 
extraction of water extractable arabinoxylans.

P13 -060

Anti-oxidant Activities of Fermented Undaria 
Pinnatifida with Ganoderma lucidum Mycelia

Yon-Suk Kim*, Jin-Woo Hwang, Gaurav Lodhi, 
Seong-Eun Kim, Hong-Joo Joung, Young-Ki Han, 
Seo-Hee Kang, Pyo-Jam Park
Department of Biotechnology, Konkuk University, Korea

Undaria Pinnatifida (U. Pinnatifida) is a sea vegetable, or 
edible seaweed. In Korea, U. Pinnatifida soup is popularly 
consumed by women after giving birth as it contain high 
content of calcium and iodine, nutrients that are important 
for new nursing mothers. In Oriental medicine it has been 
used for blood purification, intestinal strength, skin, hair, 
reproductive organs and menstrual regularity. In this study, 
U. Pinnatifida was fermented with Ganoderma lucidum (G. 
lucidum) mycelia at solid-state. The various radical scaven-
ging activities of the extracts from fermented U. Pinnatifida
(FUGM) were evaluated by electron spin resonance (ESR). 
The antioxidant activities of the extracts of FUGM were also 
determined based on the ferric reducing antioxidant power 
(FRAP), 2, 2’-azinobis-(3-ethybenzothiazoline-6-sulfonic acid) 
(ABTS) radical scavenging activity. The free radical scaven-
ging activity and the antioxidative effects of FUGM extracts 
were higher than U. Pinnatifida or G. lucidum mycelia alone. 
These results indicate that FUGM extracts have different 
chemical ingredients from the U. Pinnatifida and might 
provide beneficial anti-oxidant activity. 

P13 -059

Increase in Dietary Fiber Content of Isomaltooligo-
saccharides by Transglucosylating Enzyme Treatment

Ji Young Song*, Hee-Kwon Kang, Gyeong-Rak Son, 
Sang-Ho Yoo
Department of Food Science and Technology, and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Isomaltooligosaccharides (IMOs) are an alternative sweetener 
and a stable material against acid and heat. The increase of 
soluble dietary fiber (DF) content in IMOs may supplement 
dairy DF intake and contribute to enhance healthy benefits 
of IMOs. To increase soluble DF content in IMOs, the effect 
of each factor in conventional producing process such as 
dextrose equivalent (DE) of liquefied starch and the treatment 
ways of α-amylase, β-amylase, and transglucosidase were 
evaluated and optimized. The IMOs produced from DE 5 and 
10 liquefied starch contained 21.0 and 18.5% DF contents, 
respectively. In the processes of saccharification and trans-
glucosylation, IMOs containing 21.0% of DF content were 
produced by the simultaneous enzyme treatments which 
were ca. 3% higher than by the sequential treatments of each 
enzyme. Additional treatment of dextransucrase to the produced 
IMOs displayed significant increase in DF content. The treat-
ment of 2 U/mL dextransucrase to IMOs with 40% sucrose 
increased by 20.2% DF content rather than commercial IMOs 
(18.0%). Therefore, dextransucrase treatment to commercial 
IMOs can be an effective way to increase in DF content.

P13 -061

Effect of Chitooligosaccharides on Inflammatory 
Cytokines and Immunoglobulins in Interleukin-10 
Knockout Mice

Yon-Suk Kim*, Jin-Woo Hwang, Gaurav Lodhi, 
Seong-Eun Kim, Hong-Joo Joung, Young-Ki Han, 
Seo-Hee Kang, Beong Ou Lim1, Pyo-Jam Park
Department of Biotechnology, Konkuk University, Korea, 
1Department of Applied Biochemistry, Konkuk University, 
Korea

Chitooligosaccharides have shown antibacterial, antioxidant, 
antitumor and immunostimulating effects however their pro-
tective effects in IBD have still not been evaluated. Owing 
to immunostimulating effects of Chitooligosaccharides and 
imbalances of cytokines and immunoglobulins in IBD, it was 
thought worthwhile to evaluate the effects of low molecular 
weight Chitooligosaccharides (COS, MW < 1KDa) in IL-10-/-

mice, a murine model for IBD. Dietary COS significantly 
reduced IgE levels in the spleen, PPs and MLN. In spleen, 
a significant reduction in IgM levels was also observed. COS 
significantly increased the population of CD4+ T cells in the 
MLNs and PPs but the levels of CD8+ T cells remained 
relatively unchanged contributing to abnormally high CD4+ 
to CD8+ T cell ratios showing it to be a potent stimulator 
of the T-helper (Th) cell immune response. Treatment with 
COS also reduced the expression of TNF-α, pSTAT6 and 
GATA-3 in IL-10-/- mice presenting its effectiveness in IBD.
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P13 -062

Preparation of Chitosan-TPP Microspheres as 
Resveratrol Carriers

Ahra Cho*, Yong Gi Chun, Bum Keun Kim, Dong June Park
Korea Food Research Institute, Korea

Chitosan microspheres were prepared by cross-linking with 
sodium tripolyphosphate (TPP) as a promising delivery system 
for resveratrol with enhanced bioactivity. The encapsulator 
equipped with specific size of nozzle (450 μm) was used to 
produce microspheres. The mean particle sizes of microspheres 
were between 160 and 206 μm, and narrow size distribution 
was observed as the concentration of the TPP solution incre-
ased. The encapsulation efficiency increased from 94 to 99% 
with a decrease of concentration of chitosan solution from 1 
to 0.5%. Physiochemical analyses suggested that electrostatic 
and hydrophobic interactions are major forces responsible for 
cross-linking formation. An increase in the concentration of 
TPP solution from 1 to 3% led to lower initial burst of 
resveratrol release from chitosan microspheres. These results 
suggest that chitosan-TPP microspheres can be used as a 
potential delivery system to control the release of resveratrol.

P13 -064

Changes in Microbial and Chromaticity of 
Oncorhynchus keta by High Hydrostatic Pressure 
Treatment during Storage Period

Jong-Gi Jung*, Mi-Ae Bang, Bo-Ram Jung, Bo-Yeon Shin
Jeonnam Biofood Technology Center, Korea

This study was conducted to examine changes in the Chro-
maticity and microbial properties of Oncorhynchus keta in 
response to high hydrostatic pressure (HHP) treatment during 
storage period. Oncorhynchus keta were treated with high 
hydrostatic pressure (2000, 4000, and 6000 bar) for 3 min at 
8°C. And microbial count and chromaticity were measured 
during storage of 30 days at 4°C. As a result, the degree of 
sterilization increased with the magnitude of pressure. And 
the optimum treatment condition was for 3 min at 6,000 bar. 
Hunter L value increased and Hunter a and b values decreased 
by high hydrostatic pressure (4000 and 6000 bar) until 5 days 
of storage and then showed no change during storage. Based 
on these results, the high hydrostatic pressure (6000 bar) 
treated Oncorhynchus keta samples shown significantly lower 
total bacteria, lactic acid bacteria and yeast count than 
control for the 30 days of storage at 4°C And Hunter L value 
increased, and Hunter a and b values decreased by high 
hydrostatic pressure (4000 and 6000 bar).

P13 -063

Optimization of κ-Carrageenan Bead Preparation for 
Encapsulation

San-Seong Kim*, Eui-Seok Lee, Jeong-Won Kim, 
Yong-Seon Jeong, Na-Young Kil, Soon-Taek Hong
Department of Food Science and Technology, Chungnam 
National University, Korea

The purpose of this study was to evaluate effect of stirring 
time, stirring speed and Tween 20 concentration on κ-carra-
geenan bead, which was made by emulsion method. The W/O 
emulsion was prepared by dispersing 3 wt% κ-carrageenan in 
5-fold Canola oil containing Tween 20. Equivalent circle 
radius and sphericity of κ-carrageenan bead were measured 
with Image Analyser. The result showed that increase in 
stirring time, speed and Tween 20 concentration resulted in 
the smaller equivalent circle radius. Optimised conditions for 
the smallest bead were 0.6 wt% Tween 20, 10 min stirring 
time and 200 rpm.

P13 -065

Preparation of Alginate-CaCl2 Microspheres as 
Resveratrol Carriers

Yong Gi Chun*, Ahra Cho, Bum Keun Kim, 
Dong June Park
Korea Food Research Institute, Korea

Resveratrol loaded alginate microspheres were prepared by 
ionic gelation with calcium chloride (CaCl2) to prolonged 
release. Resveratrol loaded calcium alginate microspheres 
were prepared by different concentration (0.5 and 1%) of 
alginate and CaCl2 using an encapsulator which equipped 
with a specific size of nozzle (300 μm). The mean particle 
sizes of microspheres were between 175.5 and 244 μm, and 
over 95% of encapsulation efficiency was observed on the 
whole samples. FTIR spectrum showed the polyelectrolyte 
interaction between alginate and CaCl2, and the thermograms 
of alginate microspheres were analyzed by DSC. The release 
profiles and encapsulation efficiency increased depending on 
the concentration of cross-linking agent. Freeze dried micro-
spheres had more effect on the control of initial burst of 
resveratrol release compared with that of wet microspheres. 
These studies indicate that alginate-CaCl2 microspheres can 
be used as a promising resveratrol delivery system for food 
industry.
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P13 -066

Effect of Enzyme Treatments on the Texture and 
Digestibility of Vegetable Foods

Kyung-Heon Kim*, Jeong-Eun Park, Joong-Hyuck Auh
Department of Food Science and Technology, Chung-Ang 
University, Korea

Various enzymes were compared to control the texture and 
digestibility in vegetable foods. Control of texture, digesti-
bility has become even more important for creating safe, 
pleasant foods for the elderly who have difficulty in masti-
cation and deglutition. Vegetables such as radish, bracken, 
balloon flower (root), spinach were treated with five different 
types enzymes for 4 h at 50°C and the changes were accessed 
with texture and digestibility. Enzymes with pectinase, β-glu-
canase, xylanase, cellulase, hemicellulase and cellulase were 
tested and compared based on their specific activities. Among 
tested enzymes, viscozyme L which has β-glucanase, xylanase, 
cellulase, and hemicellulase activites was most effective on 
softening a texture and enhancing digestibility.

P13 -068

Emulsifying Properties of Octenyl Succinic Anhydride 
Modified Starch from Domestic Barley Cultivars

Yong-Seon Jeong*, San-Seong Kim, Jeong-Won Kim, 
Eui-Seok Lee, Na-Young Gil, Soon-Taek Hong
Department Food Science and Technology, Chungnam 
National University, Korea

Emulsifying properties (i.e, interfacial tension, microscopic 
observation of emulsion, creaming stability, effect of pH and 
NaCl addition etc) of OSA (octenyl succinic anhydride) starch 
from domestic barley cultivars (Saessal and Heenchal barley) 
were investigated. Conditions for the preparation of OSA 
starch were set: 30% of starch concentration, pH 8, tempera-
ture 35°C a reaction time of 3 h. The OSA starch-stabilized 
emulsions were prepared with high pressure homogenizer at 
3,000 psi. With increasing concentration of OSA starch in 
emulsion, fat globule size d32 decreased accordingly and at 
1.5 wt% of OSA starch it was observed to be 0.3 μm. As for 
creaming stability, no discernible creaming in the emulsion 
was found at all OSA starch concentrations after 6 days of 
storage. In addition, the effect of salt addition on fat globule 
size was hardly seen, regardless of salt concentrations. From 
microscopic observation fat globules in the OSA starch emul-
sions, were found to be finely distributed, suggesting the OSA 
starch is highly surface-active.

P13 -067

Emulsifying Properties of Surface-active Substances 
from Defatted Rapeseed Cake by Supercritical Carbon 
Dioxide

Jeong-Won Kim*, Na-Young Gil, Yong-Seon Jeong, 
San-Seong Kim, Eui-Seok Lee, Yong-Hwa Lee1, 
Young-Seok Jang1, Soon-Taek Hong
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Bioenergy Crop Research Center, 
National Institute of Crop Science, RDA, Korea

This study was conducted to investigate the emulsifying 
properties of the surface-active substances (SAS) extracted 
from defatted rapeseed cake by using supercritical carbon 
dioxide. The emulsions stabilized with SAS were produced 
with a high pressure homogenizer at 3,000 psi and then their 
characteristics (ie, fat glouble size, creaming stability and 
degree of oil-off) were determined. It was found that average 
fat globule size in emulsions decreased with increasing 
concentration of SAS, with the smallest value at 0.6 wt%. 
These results were well coincided with creaming stability 
results, measured by Turbiscan. The high incidence of oil-off 
was observed at 40 wt% oil in emulsion. Variations in pH of 
emulsions affected on average fat globule size to some extents 
but negligible at pH>7.

P14 -001

Effects of Beet Powders on the Quality Characteristics 
of Yellow Layer Cakes

Yeoung Ae Kim*
Konyang University, Korea

A study was conducted to evaluate the effects of substitution 
of flour with beet powder on the quality characteristics of 
yellow layer cake. Physical properties including viscosity, 
specific gravity, specific volume, cake index and color were 
measured. Also, the hardness change during 3 storage days 
at 22oC were measured. Sensory evaluation was done with 
5 scale acceptance test. The viscosities of batters containing 
beet powders, except 3%, were significantly higher than the 
control. The specific gravity of batters was also significantly 
higher than the control. But the specific volumes of cakes 
were not influenced by the substitutions. The cake indexes 
of volume, symmetry and uniformity measured with beet 
cakes showed no differences from those of the control. The 
L values of crumbs decreased. But both a values and b values 
of crumbs increased with the increasing amount of substi-
tuted beet powder. The hardness of cakes lower than the 
control during 3 storage days. The sensory evaluation test 
showed all beet cakes containing 3%, 6%, 9% beet powder 
obtained scores as high as the control in all sensory charac-
teristics except in crumb color.
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Effect of Raw Materials on Physical Properties of Patty

Su Kyung Ku*, Ji Yun Jeong, Jun Seok Keum, Ki Hong 
Jeon, Young Boong Kim
Korea Food Research Institute, Korea

This study was carried out to investigate the effect of raw 
materials on physical property of patty manufactured with 
meat of low-preference parts. Patty sample was divided into 
three treatments, species and parts of raw meat; beef (shank, 
round), pork (leg, shoulder), and fat (tallow, lard). Analysis 
items of physical property were evaluated color, cooking loss, 
diameter reduction ratio and texture. The result showed that 
pork (leg) and lard patty had significantly the highest light-
ness of color was 76.18. Cooking loss of patty manufactured 
with beef and tallow was ranged of 28.91-33.18% lower than 
manufactured with pork and lard was ranged of 37.54-39.63% 
(p<0.05). Diameter reduction ratio of shank patty was the 
lowest 19.57% among the treatments. The hardness of patty 
manufactured with round and tallow was the lowest as 1.0 
kg and chewiness of pork patty was tended to higher than 
beef patty regardless of parts. These results indicate that 
physical properties of patty were affected significantly by the 
raw materials.

P14 -004

Chemical Composition of Button Mushroom Grown 
Using Amino Acid Enriched Culture Media 
According to Drying Methods

Gyu-Hee Lee*, Chang-Soon Jang1, Ga-Soon Lee2, 
Myung-Gon Shin, Myung-Woo Byun, Yeong-Hyun Kim
Department of Food Science & Biotechnology, Woosong Uni-
versity, Korea, 1Amifarm Co., Ltd., Korea, 2Geumsan Ginseng 
& Medicinal Crop Experiment Station, CNARES, Korea

The button mushroom, which was grown with amino acid 
culture media at Cheong-Yang, was sliced and dried with 
various drying methods. The chemical composition was 
analyzed for finding the best drying methods. Moisture 
contents, crude fat, crude protein and crude ash were 
analyzed by using AOAC method. The amino acid contents 
were analyzed by using HPLC methods. As the results, the 
content of crude fat was the lowest value, however, the 
contents of crude protein was the highest value by using 
vacuum drying methods. The highest value of bound amino 
acids was leucine, which has been known enhancing alcohol 
oxidation by alcohol dehydrogenase, is the as 1,964±126
mg/100 g mushroom dry basis. The second highest value of 
bound amino acids was glutamic acid, which has been 
known enhancing umami taste, is the as 1,451±291 mg/100 
g mushroom dry basis. Therefore, the button mushroom 
grown by using amino acid enriched media will be useful for 
hang over settlement effects.

P14 -003

Effects of Pulsed Electric Field (PEF) on the Microbial 
and Organoleptic Properties of Café Latte

Shin Ho Kang*, Shik Hong, Yeseo Lim, Dong Un Lee1, 
Young-Seo Park2, Hyuk Jun Choi3, Yong Kook Shin
Seoul Dairy Cooperative R&D Center, Korea, 1Department of 
Food Science Chung-Ang University, Korea, 2Department of 
Food Science and Biotechnology, Gachon University, Korea, 
3BK Bio, Co., Ltd., Korea

Pulsed electric field (PEF) technology has been considered as 
a potential alternative to traditional thermal pasteurization 
for fruit juices and beverages with the advantages of minimi-
zing sensory and nutritional damage. In our study, a laboratory- 
scale continuous PEF system was applied to the homogenized 
café latte (150 bar, 36-38°C without pasteurization. PEF 
conditions were 15.6 kV/cm electric field strength, 85 Hz of 
pulse frequency and 20 μs of pulse width. The PEF proces-
sing of café latte resulted in 1.6 logs reduction in microbial 
numbers. General compositions (water, protein, lipid and ash) 
were not affected by PEF treatment. In the organoleptic 
properties of café latte, no difference was observed in overall 
preference scores between control and PEF-treated café latte. 
However, the PEF treated café latte was assessed as having 
an unpleasant taste because of non-thermal treatment. In 
conclusion, PEF treatment is effective in the microbial inacti-
vation without nutritional damage, but the taste of PEF treated 
café latte need to be improved.

P14 -005

Quality Characteristics of Bread Added with Aronia 
(Aronia melanocarpa) Powder

Hyun-Ju Eom*, Ji-Won Kim, Sang Hee Kim, In Gyu 
Song, Hyang-Sik Yoon
Chungcheongbukdo Agricultural Research and Extension 
Services, Korea

This study was carried out to investigate the quality charac-
teristics of loaf bread added with aronia powder. Breads were 
prepared with different amounts of aronia powder (in ratios 
of 0, 1, 3, 5 and 10% to the flour quantity). As the aronia 
powder content increased, the pH decreased while total acidity 
increased. Volume of dough added with 1 and 3% aronia was 
similar to control dough, while one added with 5 and 10% 
aronia was lower than those. In color, bread with test 10% 
aronia powder showed low lightness and yellowness, and 
high redness. As the aronia powder content increased, anti-
oxidant activity, total polyphenol content and baking loss also 
significantly increased. According to the results from preser-
vation period, the breads with addition of aronia were showed 
the appearance of mold growth in 4 days, whereas the control 
was showed in 2 days. Also, bread with test 10% aronia 
powder showed strong retrogradation. In sensory evaluation, 
appearance, color and overall acceptance of the bread with 
3% aronia powder showed remarkably higher values than 
control and other samples.
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Quality Characteristics of Cookies Added with 
Pholiota adiposa Powder

Sang Hee Kim*, Hyang-Sik Yoon, Dal Nym Song, Min 
Ja Kim, Who-Bong Chang, In Gyu Song, Hyun-Ju Eom
Chungcheongbukdo Agricultural Research and Extension 
Services, Korea

Pholiota adiposa is an edible as well as a medicinal mush-
room cultured in China and Japan, and has antitumor, anti-
microbial, antihypertensive, and antihyperlipidemic activities. 
This study was carried out to investigate the quality charac-
teristics of cookies added with Pholiota adiposa powder. The 
chemical compositions of Pholiota adiposa powder contained 
3.8% moisture, 6.9% ash, 1% crude lipid, 3% protein, 53.3% 
carbohydrate and 31.9% crude dietary fiber. As the Pholiota 
adiposa powder content increased, the pH of cookies dec-
reased from 6.7 to 6.02. Hardness of cookies was decreased 
with increasing Pholiota adiposa powder content, cookies of 
5% Pholiota adiposa powder was more soft than control. 
Among the surface color of the cookies, the L-value decreased 
with increasing powder contents compared to that of the 
control, but the difference in the surface color among the 
kinds of garlic powders was not significant difference. As the 
Pholiota adiposa powder content increased, antioxidant acti-
vity and total polyphenol content were increased. In sensory 
evaluation, the bread with 3% Pholiota adiposa powder 
showed remarkably higher values than control and other 
samples in all aspects.

P14 -008

Optimization of Hot-Water Extraction Condition for 
Bioactive Compound from Deer Velvet Antler

Jong-Hyun Jin*, Won-Suk Lee, Chang-Nam Kim1, 
Sung-Won Choi2, Nam-Yoon Hur2, Seung-Tae Su3, 
Byung-Yong Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Hotel Baking Technology, 
Hyejeon University, Korea, 2Department of Food and Culinary 
Arts, Osan University, Korea, 3Bibong Pharmacy Co., Ltd., Korea

Optimization of hot-water extraction process for bioactive 
compound (uronic acid) from deer velvet antler was investi-
gated using response surface methodology (RSM). The experi-
ment was designed according to the central composite design, 
which included 18 experimental points with 3 replicates for 
three numeric factors, namely solvent ratio; temperature; 
time were used to study their effects on extraction of bioac-
tive compound. Extraction yield of uronic acid increased 
with increasing extraction temperature and extraction time. 
Extraction yield of uronic acid was more influenced by the 
temperature than the time. The optimal extraction parameters 
to obtain the highest extraction yield of uronic acid (60.1 
μg/mL) were extraction temperature of 90.0°C, extraction time 
of 20.0 h, and the ratio of liquid to material of 18.5:1 (mL/g). 
This result suggested that relatively higher extraction temp-
erature and longer extraction time is needed in order to 
obtain high extraction yield of uronic acid. Additionally, on 
the basis of the efficiency of the economic aspects, the optimum 
solvent ratio (18.5:1) was expected to take advantage of the 
industrial application.

P14 -007

Characterization of Herium erinaceum Powders 
Prepared by Conventional Roll Milling and Jet Milling

Chanvorleak Phat*, Hua Li, Dong-Un Lee, BoKyung 
Moon1, Chan Lee
Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Department of Food and Nutrition, Chung- 
Ang University, Korea

The freeze dried fruit bodies of edible mushroom Hericium 
erinaceumwere milled to produce four types of powder using 
conventional roll milling and jet milling with three different 
speeds in order to compare their physicochemical properties 
and extractability of protein and polysaccharide. Jet milled 
powders prepared by 16000 rpm (JMP1), 9000 rpm (JMP2), 
5000 rpm (JMP3) and roll milled powder (RMP) have average 
particle size of 5.5, 12.9, 25.2, and 243.6 μm, respectively. 
Among four powders, JMP1 showed the highest bulk density 
(0.17 g/mL). Water solubility index of H. erinaceum powder 
increased from 35.2% in RMP to 53.1% in JMP1. Similarly, 
swelling capacity of JMP1, JMP2, JMP3 and RMP were 11.28 
mL/g, 7.36 mL/g, 6.26 mL/g and 5.9 mL/g, respectively. Water 
sorption isotherm of these powders was compared and the 
result showed no big difference at low relative humidity. 
However, at high relative humidity of 97.3%, RMP has 62.68% 
of moisture content compared with 68% of JMP3, 70.7% of 
JMP2 and 91.1% of JMP1. The result suggested that jet mil-
ling could provide more opportunities for mushroom powders 
to incorporate in wider scope of various functional food 
applications.

P14 -009

Analytical Result of Seaweed as Major Raw Materials 
for Instant Seaweed Soup

Jinhee Kim*, Hanbi Park, Sunghoon Kim, Ji-young Yang
Department of Food Science & Engineering, Pukyoung 
National University, Korea

We analyzed general components of various seaweeds for 
producing a instant seaweed soup. Seaweed samples were 
classified as shape (salted and dried), and as region of pro-
duction area (Gijang, Wando and Jindo). Each classified sea-
weeds were grinded by grinder and it became to powder state 
using 60 mesh sieve, stored at -30°C as sample. General com-
ponent of seaweed sample that origin at Gijang and Jindo area 
was similar. But in case of crude lipid, sample from Jindo 
area had just a little more content than one from Gijang area 
(Gijang:0.53%, Jindo:1.49%). So, sample of Jindo area had 
higher crude lipid content than one from Gijang. Major free 
amino acids were hydroxyproline, alanine, glutamic acid, 
proline and asparagine. Especially, proline and hydroxyproline 
were substantially detected. Sample from Gijang area had a 
little more content of free amino acid than one from Jindo. 
Sample from Gijang was much higher than one from Jindo 
in case of hydroproline, glutamic acid, arginine and alanine 
content. Sample from Wando had higher mineral salts con-
tent than one from Gijang except potassium ion. In case of 
salted seaweed, sample from Gijang was higher in case of Na, 
K and lower in case of Ca, Fe, Zn, Mg and P than one from 
Wando. Alginic acid content was 21.0-27.8 g/100 g in both 
salted and dried seaweed. Alginic acid content had similar 
result for dried sample, but sample from wando was higher 
than one from Gijang for salted sample.
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Evaluation of Shelf Life for Yukwa Using Fermented 
Red Pepper

Hye-Jeong Kang*, Jin A Yoo, Jung-Mi Park, Hyun-Ju 
Eom, Sang Hee Kim, In Gyu Song, Hyang-Sik Yoon
Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea

This study was carried to investigate the changes in quality 
properties of red pepper yukwa (added with red pepper liquid 
fermented by lactic acid bacteria) during the storage period. 
To set the shelf life of red pepper yukwa, the rice yukwa 
(control) and red pepper yukwa were stored at 15, 25, and 
35°C for 70 days. Also, quality properties of red pepper 
yukwa, such as acid value, peroxide value, texture, color, and 
sensory evaluation were measured. Acid value of rice and red 
pepper yukwa increased during storage. Nevertheless, these 
did not exceed the guideline values of 2.0 g KOH/g specified 
in the Korean Food Code. Peroxide values of samples were 
significantly increased after 42 days. Especially, rice and red 
pepper yukwa had the highest peroxide value score 146.49 
and 126.79 meq/kg at 35°C, respectively.Hardness and brittle-
ness in textural properties were increased up to 70 days. The 
sensory values for overall acceptance, taste, texture and 
appearance were highest in red pepper yukwa. The results 
indicated that the shelf life of red pepper yukwa by using the 
‘Visual Shelf life Simulator for foods’ of KFDA estimated the 
period for 120 days.

P14 -012

Effect of Vegetable Oil Content and Cooking 
Condition on Flavor of Retort Curry

Deokgi Kim*, Hyun Hee Koo, Juyoung Lee
Ottogi Research Center, Korea

We prepared 6 retort curry samples which have the same 
ingredients except oil content. 6 samples were divided by oil 
content (0%, 1% and 3%) and heat treatment. And all samples 
were analyzed by GC/MS and sensory test. The samples for 
GC/MS analysis were homogenized and treated by headspace 
method. In the headspace method, volatile substances were 
acquired at 80°C and injected to GC. The quantity of volatile 
substances were assumed by relative area analyzed by GC, 
and each substance was identified by on-line computer 
library. As the result, 34 volatile substances were detected 
and 30 of them were assumed to be herbal origin. In the GC 
analysis, volatile substances were decreased as the vegetable 
oil content increased. But the effect of heat treatment was 
insignificant. The quantity ratio of herbal origin substances 
were about 63% for all samples. In the sensory test, intensity 
and preference of curry flavor was evaluated. Participants felt 
the flavor of curry weaker as the vegetable oil content inc-
reased (N.S). The preference of curry flavor of 0% oil content 
was lowest (α=0.05). But samples of 1% and 3% oil content 
were similar. The effect of heat treatment was insignificant.

P14 -011

Quality Properties of Soybean Paste Sauce by 
Sterilization Condition

Minyoung Seo*, Jeongyoon Jeong, SeyongOh, Hyeongjun An
Ottogi Research Center, Korea

The object of this study is to evaluate effects of sterilization 
condition on qualityproperties of soybean paste sauce. The 
soybean paste sauce consists of soybean paste, red pepper 
powder, sugar, salt and water. The soybean paste sauce was 
packed in PET Nylon CPP pouch and sterilized at 105°C
110°C 115°C 120°C for 10, 20 min. Quality of evaluations 
before and after treatment included pH and color differences 
and sensery evaluation (color preference, overall preference). 
pH values of all treatment were decreased compared with 
before sterilization and Hunter L, a, b values were similar to 
control. △E values was observed over 5.0 when the soybean 
sauce was treated at 115°C and 120°C The result of sensery 
evaluation, color preference and overall preference of 105°C
and 110°C were not significant different to control. The treat-
ment at 115°C and 120°C could be differentiated. Effect of 
treatment temperature on soybean paste sauce qualities was 
higher than that of treatment time. In, conclution, reference 
condition was estimated 110°C or below.

P14 -013

Enzymatic Preparation of Lutein from Corn Byproducts 
and Their Thermal Characterization in a Food System

Yongwook Kim*, Suyong Lee
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Lutein is a non-provitamin A carotenoid pigment that is well- 
known to prevent age-related macular degeneration and 
cataracts. However, there has been limited research on the 
processing performance of lutein in foods. The overall objec-
tives of this study were therefore to prepare lutein from corn 
byproducts and investigate their thermal stability in a food 
model system. Corn byproducts produced after wet corn 
milling were subjected to physical and enzymatic treatments 
with viscozyme, followed by subsequent fractionations. The 
HPLC analytical results showed that the lutein content in raw 
corn byproducts was 0.27 mg/100 g while it was increased 
up to about 22% by the combined physical and enzymatic 
treatments. When lutein was subjected to high temperatures, 
a significant reduction of lutein content took place. Also, the 
level of lutein decreased over heating times. In addition, the 
stability of lutein in a dough system was influenced by ther-
mal treatments. Thus, the thermal treatment of corn bypro-
ducts seemed to have a negative impact on their lutein 
content. This study provides the fundamental understanding 
of the temperature response of lutein for more practical food 
applications.
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P14 -014

The Effects of Wheat Flour Addition on Molecular 
Structure Changes of Garaetteok Starch during 
Storage

Hee Sun Kim*, Young Wan Jin, Gwi Jung Han1, 
Seo Young Han1, Kyung Mi Kim1, Myung Hwan Kim
Department of Food Engineering, Dankook University, Korea, 
1Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

This sturdy was to analyze the molecular structure changes 
such as β-amylolysis limit, average amylopectin chain length 
and blue value of garaetteok starch during 3 days of storage 
at 4°C by 0.8% (w/w) wheat flour addition. β-Amylolysis 
limits of garaetteok (control) and 0.8% (w/w) wheat flour 
added garaetteok (treatment) were 37.57 and 34.58% after 
manufacture, respectively. While, there was not significantly 
difference between control (34.78%) and treatment (34.47%) 
after storage. Average amylopectin chain length, outer chain 
length and inner chain length of treatment were shorter than 
those of control after manufacture, and those chain lengths 
of control and treatment were reduced during storage. Amy-
lose contents of control and treatment after storage were 
increased to 69.2 and 87.9% during storage, respectively. 
Treatment was increased higher ratio of blue value than 
control during storage.

P14 -016

Molecular Structure and Physicochemical Property 
Changes of Pounded Rice Cake by Wheat Flour Added 
Dough Temperature

Hee Sun Kim*, Young Wan Jin, Gwi Jung Han1, 
Seo Young Han1, Kyung Mi Kim1, Myung Hwan Kim
Department of Food Engineering, Dankook University, Korea, 
1Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

This sturdy was to analyze the molecular structure and phy-
sicochemical property changes of pounded rice cake during 
7 days of storage at 4°C by various wheat flour added dough 
temperatures (55, 75 and 95°C). The amylose contents at 55, 
75 and 95°C were 5.10, 5.28, 5.14%, respectively, which were 
higher values than that (4.13%) of control after manufacture. 
There was not significantly differences in blue values bet-
ween control and treatments after manufacture. The hardness 
of control increased around 2890% after storage. While, the 
hardness increments of wheat flour added dough tempera-
tures at 55, 75 and 95°C were 109, 2023 and 2858%, respec-
tively. There were similar values in moisture content between 
control and treatments after manufacture and storage. The b 
values in colorimeter at 55 and 75°C were 9.22 and 9.66, 
respectively, and decreased to 7.17 and 5.94 after storage. 
While, b values of control and 95°C were 5.48 and 8.65, 
respectively, and increased to 7.14 and 8.97 after storage.

P14 -015

Molecular Structure and Physicochemical Property 
Changes of Garaetteok by Wheat Flour Added Dough 
Temperature

Hee Sun Kim*, Young Wan Jin, Gwi Jung Han1, 
Seo Young Han1, Kyung Mi Kim1, Myung Hwan Kim
Department of Food Engineering, Dankook University, Korea, 
1Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

This sturdy was to investigate the molecular structure and 
physicochemical property changes of garaetteok during 7 
days of storage at 4°C by various wheat flour added dough 
temperatures (55, 75, and 95°C. The highest values of amy-
lose content and b value after manufacture were 5.28% and 
0.42, respectively, at 75°C of wheat flour added dough temp-
erature processing condition. The hardness of control increased 
around 3,000% after storage. While, the hardness increments 
of wheat flour added dough temperatures at 55, 75 and 95°C
were 91, 68 and 1,944%, respectively. There was not differ-
ence between control and treatments in moisture content 
after manufacture and storage. The b values in colorimeter 
at 55 and 75°C were 9.22 and 9.66, respectively, and decreased 
to 7.17 and 5.94 after storage. While, b values of control and 
95°C after manufacture were 5.48 and 8.65, respectively, and 
increased to 7.14 and 8.97 after storage.

P14 -017

An Influence of Aging Condition on the Antioxidant 
Activites of Black Onion Powder and Black Onion 
Extract

Sung Hee Han*, Soo Yeon Chung, Yong Kwon Lee1, 
Hwan Bae Song2

Institute of Life Science and Natural Resources, College of 
Life Sciences and Biotechnology, Korea University, Korea, 
1Department of Food and Nutrition, Yuhan College, Korea, 
2Department of Food and Biotechnology, Hankyong National 
University, Korea

We investigated the effect of black onion powder and extract 
on antioxidant effect by aging process improvement. Black 
onion powders inclusion skin and non-inclusion skin were 
prepared by aging for 0-72 h at 80oC incubator depending on 
humidity (75, 84, and 90%). Black onion was prepared by 
general aging method in electronic cooker (80oC, RH 90%) for 
40 days. After aging, all samples were hot water extracted for 
water soluble components. Antioxidant effects and S-ally-L- 
cystein quantity were analyzed. Consequently, Total polyphenol 
content, scavenging activity and antioxidant activity of all 
powder samples were increased the aging times prolonged 
regardless of relative humidity and after aging 48 hours, 
antioxidant effects were increased gradually. Among the aging 
conditions, the condition of 80oC, RH 75% for 48 h was the 
highest antioxidant effect for black onion powder. Black 
onion powder of the condition was showed higher antioxi-
dant effects than that of black onion extract. S-ally-L-cystein 
content of the black onion powder inclusion skin at the 
condition (RH 75%, 80oC for 48 h aging) was the highest by 
673.9 μg/g.
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P14 -018

Changes in Functional Components and Antioxidant 
Activities of Black Garlic Extract and Black Garlic 
Powder with Different Aging Conditions

Soo Yeon Chung*, Sung Hee Han, Song Hwan Bae1, 
Yong Kwon Lee2

Institute of Life Science and Natural Resources, College of 
Life Sciences and Biotechnology, Korea University, Korea, 
1Department of Food and Biotechnology, Hankyong National 
University, Korea, 2Department of Food and Nutrition, Yuhan 
College, Korea

This study was conducted to evaluate the change in the 
amount of active compounds and antioxidant effect of aged 
black garlic extracts and powder with different conditions. 
Black garlic was prepared fresh garlic by general aging method 
in electronic cooker for 20 days. Black garlic powder was 
prepared by aging for 0-72 h at 80oC depending on relative 
humidity (RH 75, 84, and 90%). After aging, all samples were 
used for hot water extraction. Fresh white garlic changed its 
color from white to brown and eventually became black. After 
aging, alliin content gradually decreased. However, S-ally-L- 
cystein and S-ethyl-cystein were measured the highest values 
495.9 and 1769.7 μg/g after 72 h aging at RH 75% (62.7 and 
5.6 μg/g before aging began). Also, the aged black garlic 
powder in this condition showed the highest antioxidant 
effects among the samples; total antioxidant activity of the 
aged black garlic powders at RH 75, 84, and 90% for 72 h 
increased 31.9, 28.2, and 22.6 times compared with that of 
the fresh garlic powder, respectively. Therefore, it was con-
firmed that the condition of 80oC, RH 75% for 72 h is the 
most optimal condition among the aging conditions

P14 -020

Sterilization Effect of Pulsed Electric Field Technology 
on Cow’s Milk and Structural Change of Milk Proteins

Sulhee Lee1*, Young-Seo Park1, Gun Kim1,2, Bok-Kyung 
Han2, Hyuk Jun Choi2, Dong-Un Lee3, Shin Ho Kang4

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2BK Bio, Co., Ltd., Korea, 3Department of 
Food Engineering, Chung Ang University, Korea, 4Seoul Dairy 
Cooperative R&D Center, Korea

Pulsed electric field (PEF) technology minimizes energy required 
for heat treatment in food processing, changes in sensory 
properties, and physical losses. This study examined the 
sterilization effect of PEF on cow’s milk and structural changes 
of milk proteins. Microorganisms were spiked in milk and the 
PEF was applied by changing various conditions. Pulse width 
and frequency were fixed at 30 μs and 50 Hz, and field 
strengths were set in the range of 10 to 20 kV/cm. The viable 
cell numbers of Saccharomyces cerevisiae, Escherichia coli, 
Lactobacillus brevis, and L. plantarum were reduced in the 
order of 4.2, 3.2, 4.1, and 0.3 log CFU/mL, respectively, at 
field strength of 10 kV/cm. When milk was sterilized with 
various methods such as HTST, LTLT, and PEF treatment, and 
was examined by SDS-PAGE and DSC, no structural changes 
of proteins were observed. The amounts of α-casein and β
-lactoglobulin were reduced over 40% each by PEF treat-
ment, whereas those of κ-casein and β-casein did not change. 
Our results showed that PEF treatment did not change the 
protein structure nor induce protein denaturation in milk 
significantly when compared with HTST or LTLT sterilization.

P14 -019

Digestibility and Dispersion Stability of Rice Flour 
Extruded with Thermostable α-Amylase

Kap Seong Choi*, Hyeongjae Kim, Da Eun Jang, Jiyeon Chun
Department of Food Science & Technology, Sunchon National 
University, Korea

This study was aimed to prepare rice flour extrudates (RE) 
desirablefor development of on-the-go rice food and investi-
gate their physicochemical properties. In order to cause 
mechanical and enzymatic hydrolysis, rice flour (RF) was 
extruded with thermostable α-amylase (0, 0.4, 0.8, 3, and 5%) 
at 80, 85, 95°C for the I, II, and III sections of barel, res-
pectively, 0.775 kg/min feed rate, and 250 rpm screw speed. 
Expansion ratio (ER) was >1 for RE-0.4 and 0.8% while <1 
for RE-3 and 5%, indicating weak puffing by severe hydro-
lysis and shrinkage during cooling after extrusion. Extrusion 
with increasing enzyme addition ratio resulted in RE with a 
lower WAI and higher WSI. Digestibility of RE was signifi-
cantly increased by extrusion with α-amylase. Extrusion with 
α-amylase promoted a reduction in paste viscosity, which was 
more intense with the amylase addition amount. RE-0.4 and 
0.8% showed higher dispersion stability in cold water, espe-
cially at >16% concentration, compared to RF and other RE. 
Results suggested that extrusion with 0.4% amylase would be 
desirable for development of instant rice food with high 
digestibility and desirable dispersion properties in cold water. 

P14 -021

Improvements of Textural Properties of Low Fat Tofu 
with HPMC (Hydroxypropyl Methylcellulose)

Woo-kyoung Shin*, Yookyung Kim1

Home Economics, Korea University, Korea, 1Home Economics 
Education, Korea University, Korea

The potential of HPMC was evaluated as a fat replacement 
for low fat tofu. Three fat levels of soy flour (lipid content: 
24.1, 9.88, and 2.51%) was used to make tofu named control, 
low fat 1(L1) and 2(L2). The textural properties of tofu were 
evaluated according to the different levels of fat contents in 
tofu. To evaluate the effects of HPMC on texture depends on 
the different levels of fat. The decrease of fat contents in 
soymilk lowered the viscosity from 143 in control soymilk to 
42 cp in L2 soymilk. The addition of HPMC increased the 
viscosity of soymilk. The 80% of fat reduction had a signi-
ficant increase in the syneresis of tofu. After the addition of 
HPMC, L2 increased from 0.67 to 1.08 N, however, control 
decreased from 0.81 to 0.63 N. The gelling temperature of 
control, L1 and L2 soymilk with HPMC was 61, 65, and 68°C,
respectively. The viscosity of soymilk with HPMC had more 
differences at 0.1 Hz than at 1 Hz depending on the fat 
contents. Those results indicate that HPMC affected the tofu 
to acquire a harder texture and less syneresis as well as 
additional viscous soymilk. As fat contents lower in the 
soymilk, the HPMC seemed more effective as fat replacement.
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P14 -022

Texture Changes of Retort Hamburger Steak According 
to Ingredient Composition

Seung WooHan*, Soon Ok Yun
Ottogi Research Center, Korea

In general, hamburger steak is made with ground meat, onion, 
bread crumbs, salt, pepper and etc, then pan frying the patty. 
However, hamburger steak, use for retort products, is cooked 
in the high temperatures for a long time, it causes the big 
difference in texture between pre- and post-retorting. There-
fore, tested the sterilized patty with the different composition 
of TVP (textured vegetable protein), starch, bread crumbs and 
CSP (concentrated soy protein) for the property of matter 
with, the measuring device and the sensory evaluation panels. 
As a result, TVP showed the hardest texture and the tenderest 
one was the case with bread crumbs. The result showed that 
the texture of retort hamburger steak can be controlled by the 
ingredient composition.

P14 -024

Preparation and Characterization of Catechin-loaded 
Alginate Particles by the Swelling and Absorption 
Methods

Eun Suh Kim*, Ji-Soo Lee, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

The aim of this study was to develop an effective catechin 
delivery system by microencapsulation for improving encap-
sulation (EE) and loading efficiencies (LE) of catechin. Catechin- 
loaded particles were prepared by mixing, absorption and 
swelling method (denoted as MM, SM and AM microparti-
cles, respectively) using alginic acid as wall material. The 
effect of catechin loading method as well as loading factors 
(i.e. soaking time, soaked blank particles quantity, and catechin 
concentration) on the EE and LE, and physical properties 
were investigated. Both AM and SM microparticles showed 
significant higher EE and LE than MM microparticles. EE and 
LE of SM and AM microparticles significantly increased with 
the increase of soaked blank particles quantity and catechin 
concentration, respectively. When compared with SM micro-
particles, AM microparticles showed higher encapsulation 
efficiency than that of SM microparticles. In addition, AM 
microparitcles showed smaller particle size and better size 
uniformity than SM microparticles. Thus, it is suggested that 
catechin-loaded alginate micropariticles by the absorption 
method could be used for improving encapsulation and 
loading efficiency.

P14 -023

Physicochemical Properties of Chicken Breast Jerky 
Affected by Sweetening Ingredients

Dong-Geon Nam*, Su-Jin Park, Jiyeon Chun
Department of Food Science and Technology, Sunchon 
National University, Korea

Chicken breast jerky (CJ) was prepared by marinating in 
different sauces varied by 7 sweetening ingredients (white 
sugar (WS), brown sugar (BS), rice syrup (RS), fructo-oligo-
saccharide (FO), pineapple concentrate (PC), Rubus coreanus 
extract (RE), and honey(H)) and drying at 50°C for 9 h, and 
then physicochemical and sensory characteristics of the CJ 
were investigated. The proximate compositions of the 7 kinds 
of CJ were 22.5-25.0% moisture, 41.0-46.6% crude protein, 
and 0.4-1.0% crude fat, indicating a high-protein and low-fat 
snack. CJ-RE showed the lowest water activity and pH while 
CJ-WS was the highest. Organic acids present in PE and RC 
contributed to lowering pH of CJ. CJ samples showed the 
color values of L 31.2-36.2, a 3.2-6.6, and b 6.2-10.7, indi-
cating a yellowish dark red color. Hardness and gumminess 
of CJ were not significantly different while cohesiveness, 
springiness, and chewiness showed a significant difference 
among CJ samples. Overall acceptability including flavor and 
taste was the best for CJ-RE in a sensory test. In overall, RE 
was a desirable ingredient for the preparation of CJ with low 
water activity and better sensory characteristics.

P14 -025

Chitosan Nanoencapsulation System for Improving 
Blood Circulation

Hyun-Sook Yoon*, Eun Suh Kim, Ji-Soo Lee, Kyung-Hee 
Lee1, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea, 
1R&D Center, CheonJiYang Co., Ltd., Korea

The aim of this study was to develop adequate nanoencapsu-
lation system for improving blood circulation. We prepared 
2 types of nanoparticles (NPs) chitosan/fucoidan (CS/Fu) and 
chitosan/fucoidan/γ-PGA (CS/Fu/P) NPs. The effects of chitosan, 
fucoidan and γ-PGA concentration on the particle characte-
ristics and the platelet aggregation and coagulation time of 
both NPs were investigated. As the chitosan concentration 
was increased, platelet aggregation is induced. Therefore the 
chitosan concentration was fixed at 2 mg/mL, which is the 
minimum concentration for preparing NPs. When the concen-
tration of fucoidan and γ-PGA were 5-20 and 1-10 μg/mL 
respectively, the CS/Fu and CS/Fu/P NPs showed the more 
homogeneous and smaller particle size distribution. The trig-
gering effect of platelet aggregation due to chitosan was dec-
reased by adjusting the fucoidan and γ-PGA concentrations 
and the all tested CS/Fu and CS/Fu/P NPs inhibited platelet 
aggregation. With the fucoidan concentration of CS/Fu NPs, 
aPTT was increased. In addition, aPTT was higher in CS/Fu 
NPs than in CS/Fu/P NPs. The results suggest that prepared 
CS/Fu NPs could be proper carriers for improving blood 
circulation.
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P14 -026

Effect of the Enzymatic Treatment on Dietary Fiber 
Components and Physicochemical Properties of 
Dietary Fiber from Whole Grain Buckwheat

Ji Eun Yoon*, Kwang Yeon Lee, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

Dietary fiber (DF), extracted from whole grain buckwheat was 
treated with different concentrations (1, 5 and 10%, dry 
basis) of cellulase (Celluclast 1.5 L) for 2 h. 1% enzymatic 
treatment led to an increase in the soluble DF (SDF) contents 
(0.93→.39%) but insoluble DF (IDF) contents slightly incre-
ased. As the total DF (TDF) contents decreased, in vitro 
digestibility increased. The water absorption index and 
swelling power of DF were decreased while their soluble 
dietary fiber content was increased. The rheological properties 
of substitution of 5% wheat starch were determined from 
parameters based on power law. Flow behavior index (n) 
decreased with increasing enzyme concentration from 1% to 
10%. The decrease of swelling power was observed at higher 
enzyme concentration. Magnitudes of storage (G') and loss 
(G") moduli increased with an increase in enzyme concent-
ration and frequency. The breakdown viscosity (BV) and 
setback viscosity (SV) increased with increasing enzyme 
concentration. Overall, enzymatic treated DFs could be 
improved the DF characteristics of buckwheat and to exploit 
its potential application as a functional ingredient in fiber- 
rich products.

P14 -028

Influence of Phytase and Cellulase on Physicoche-
mical Properties and Iron, Calcium and Zinc In Vitro 
Availability in Whole Wheat Flour

Sin Yeong Lee*, Kwang Yeon Lee, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

Whole wheat flour contains more vitamins and minerals than 
refined wheat flour. However, the absorption of mineral was 
inhibited by phytate and fiber because of chelates formed. 
The present study was undertaken to compare the effect of 
phytase and cellulase treatment on physicochemical properties 
and in vitro availability of iron, calcium and zinc in whole 
wheat flour. The enzyme concentrations were 2%, 10% and 
20% of dried wheat flour and incubation time were 2 h, 12 
h and 24 h for both enzymes. Hydration properties, total 
dietary fiber and phytate contents, in vitro availability of iron, 
calcium and zinc, and pasting properties were examined. 
Water solubility was significantly increased in treated with 
20% cellulase for 2 h incubation time (7.01%→0.78%) (p<0.05). 
Total dietary fiber and phytate contents were reduced at both 
enzymes treatment but there were no differences. In vitro
availability of iron was improved considerably at 20% cel-
lulase for 2 h incubation time (28.23%→1.59%) and calcium 
was increased at 2% phytase for 12 h reaction time (7.80% 
→8.42%). Moreover, zinc was significantly improved at 20% 
phytase for 2 h incubation time (23.52%→6.46%) (p<0.05).

P14 -027

Physicochemical and Functional Properties of 
Chemically Modified Fiber-enriched Materials from 
Whole Rice and Wheat

Ka Hwa Park*, Kwang Yeon Lee, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

The aim of this study was to investigate physicochemical and 
functional properties of chemically modified fiber-enriched 
materials (FEM) from whole rice and wheat. FEMs were 
modified by cross- linking (CL), carboxymethylation (CM), 
and hydroxypropylation (HP). CL- and HP-FEMs increased 
insoluble dietary fiber (IDF) contents, reducing water solu-
bility and CM-FEM increased soluble dietary fiber (SDF) 
contents, increasing water solubility in both rice and wheat. 
Also, modified FEMs were substituted into wheat starch to 
research the interaction with it. Substitution of FEMs sup-
pressed hydrolysis index (HI) of starch, which related to total 
dietary fiber contents of FEMs. In addition, FEMs increased 
solubility of wheat starch, whereas FEMs decreased viscosity, 
setback of it. These two results showed that the higher is 
solubility, the lower is viscosity in the interaction with wheat 
starch. Especially, the solubility of FEMs had different ten-
dency with the solubility in the interaction with wheat starch 
as modification types. But, there was no difference between 
grain types. Therefore, chemically modified grain FEMs can 
selectively use in fiber-rich products as a functional ingredient.

P14 -029

Effects of Low- and High-methylated Pectin on 
Rheological Properties and In Vitro Starch 
Digestibility in Wheat Flour Gel System

Suyeon Choi*, Yujin Jun, In Young Bae1, Suyong Lee2, 
Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea, 
1Department of Oriental Medicine Fermentation, Far East 
University, Korea, 2Department of Food Science and 
Technology, Sejong University, Korea

The effects of low- (LM) and high-methylated (HM) pectin on 
the in vitro starch digestibility and rheological properties in 
wheat flour gel were investigated. The degrees of esterifica-
tion of LM and HM pectin were 17 and 57%, respectively. 
In rheological properties, the replacement of both pectins for 
wheat flour showed the increased pasting parameters and the 
decreased storage modulus dose-dependently. However, there 
was no significant difference between LM and HM pectin at 
the same replacement level. In in vitro starch digestion, LM 
pectin showed the pronounced effects on decreasing rapidly 
digestible starch, increasing slowly digestible starch and 
resistant starch, and lowering predicted glycemic index. In 
conclusion, both LM and HM pectins increased pasting 
viscosity while decreased rigidity of the gel when replace-
ment for wheat flour. Moreover, LM pectin exhibited more 
pronounced suppressing effect on starch digestibility than 
HM pectin. Thus, the results imply that the modulating effect 
of pectin on starch digestion due to the degree of esterifica-
tion rather than viscosity or rigidity of the gel.
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P14 -030

Solvent Retention Capacity of Various Dietary Fibers 
and Their Effects on In Vitro Starch Digestibility in 
Wheat Flour Model Gel

Hong Im Lee*, In Young Bae1, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, 
Korea, 1Department of Oriental Medicine Fermentation, Far 
East University, Korea

In order to predict baking quality and in vitro starch diges-
tibility, various dietary fibers (oat, pea, potato, wheat) were 
replaced to 10-40% for wheat flour in model gel and their 
hydration property and solvent retention capacity (SRC) were 
measured. In all gels with dietary fibers, water absorption 
index, swelling power, and SRC values increased, while 
water solubility decreased dose-dependently. Specially, the 
replacement of pea or potato fibers at the levels of 10% and 
40% was suitable for cookie and cake, respectively. Thus, pea 
and potato fibers were selected and their inhibitory effects 
on in vitro starch digestion were investigated. The wheat 
flour gels with dietary fibers showed the considerable decrease 
on the released glucose amounts and also had a significant 
impact on lowering RDS and increasing RS. In conclusion, 
pea and potato dietary fibers would have potential for apply-
ing to baking foods with low starch digestibility.

P14 -032

Substituting Whole Wheat Flour for Dough and 
Pan-bread Qualities

Induck Choi*, Chon-Sik Kang, Kyeong-Hoon Kim, 
Hag-Sin Kim, Young-Jin Kim, Jong-Nae Hyun, 
Kwang-Keun Park
National Institute of Crop Science, RDA, Korea

This study was conducted to observe the effects of replacing 
wheat flour with whole wheat flour (WWF) partially on 
dough fermentation and bread qualities. Wheat cv. Jokyoung 
was used for the WWF preparation and bread making. The 
whole wheat grains were ground using a hammer mill equip-
ped with 0.5 mm sieve followed by replacing at 15, 30, 45% 
levels. The pasting properties of composite flour were mea-
sured by rapid visco analyzer (RVA). Dough fermentation was 
measured in terms of the maximum dough height (Hm), 
maximum gas formation (H'm), and total CO2 production 
using a rheofermentometer. Bread quality was evaluated with 
bread volume expansion and the bread crumb firmness. As 
the replacing rate increased, the Hm was decreased, but the 
H'm showed a variation of an increment H'm from 30 to 45% 
WWF replacement. The decreased peak and breakdown 
viscosity indicates that higher WWF content results in the 
lower starch resistance to heat treatment. Bread loaf volume 
of 15-45% WWF was 760, 756 and 766 mL, respectively, 
indicating no significant difference among three loaves. Based 
on the findings, WWF up to 45% could be used to improve 
bread quality in terms of bread nutrition.

P14 -031

Effect of Wheat Flour in Antistaling Mechanism in 
Retrogradation-retardation Technology

Jun Woo Lee*, Hong Sul Kim, In Young Bae1, Kwang Youn 
Lee, Myung Hwan Kim2, Gwi Jung Han3, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea, 
1Department of Oriental Medicine Fermentation, Far East 
University, Korea, 2Department of Food Engineering, Dankook 
University, Korea, 3National Academy of Agricultural Science, 
Rural Development Administraion, Korea

The purpose of this study was to examine the antistaling 
effect of wheat flour in retrogradation-retardation technology. 
Viscoelstic behavior in rice starch gel added wheat flour with 
or without autoclave for enzyme inactivation were investi-
gated at 60°C for 60 min. The hardness and reducing sugar 
in garaedduk prepared through retrogradation-retardation 
technology were analyzed for 3 days at 4°C. During incuba-
tion, storage (G') and loss (G") moduli of the gel without 
wheat flour and with autoclaved wheat flour were main-
tained, but G' and G" in rice starch gel with wheat flour 
decreased after 20 min. Moreover, after 1 day storage, the 
hardness garaedduk with wheat flour was maintained further 
storage. Furthermore, the reducing sugars increased in 
garaedduk with wheat flour, while did not produced in 
garaedduk with autoclaved wheat flour or without wheat 
flour. Thereby, wheat flour in retrogradation-retardation 
technology would influence to retard starch retrogradation 
through enzymatic starch hydrolysis.

P14 -033

Effects of Germination on Hull-less Barely (Hordeum 
vulgare L.) Cultivars

Induck Choi*, Chon-Sik Kang, Kyeong-Hoo Kim, Hag-Sin 
Kim, Young-Jin Kim, Choon-Kee Lee, Kwang-Keun Park
National Institute of Crop Science, RDA, Korea

This study was conducted to observe the effects of germi-
nation of hull-less barley on hydrating (WAI, WSI) and pasting 
properties (RVA) and to investigate the difference among 
barley cultivars. The 5 regular barley (Saessal, Dapung, 
Dasong, Dongho, Chungho), 3 waxy barley (Saechal, Hinchal, 
Pungsanchal) and 1 colored barley (Boseokchal) were germi-
nated at 30±1°C for 24 h followed by drying at 60°C for 10 h. 
Germinated barley was ground using a hammer mill equipped 
with 0.5 mm screen, and the barley flour wasused for ana-
lysis. Germination decreased the WAI, but increased WSI 
regardless barley cultivars. Barley cultivar Dongho (DH), 
Chungho (CH) and Pungsnachal (PSC) showed lower the WSI 
values. The pasting viscosity was differed depending on 
barley cultivars, showing that barley cvs. DH and CH showed 
higher peak and breakdown viscosity, indicating the lower 
starch resistance. Germination process is often used to improve 
the nutritional quality, such as GABA content, and also the 
texture. Based on the findings, the different barley cultivars 
could affect germination quality, which is the key factor for 
germinated barley production.
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P14 -034

Quality and Sensory Characteristics of Roasted Coffee 
Added with Arrowroot (Pueraria lobata Ohwi)

Sung-Jin Park1, Sung-Gyu Lee1, Jun-Hyeok Choi1, Jungho 
Yoo2, Sam-Pin Lee1,3, Mi-Hee Yu1,3

1Department of Food Science and Technology, Keimyung Uni-
versity, Korea, 2Yousmile Company, Korea, 3The Center for Tradi-
tional Microorganism Resources, Keimyung University, Korea

This study was carried out to determine the content of iso-
flavones and sensory characteristics of coffee added with 
arrowroot (Pueraria lobata Ohwi). Arrowroot is a rich source 
of isoflavones such as puerarin, daidzein and daidzin. First 
of all, we were measure the content of isoflavones in arrowroot 
and caffeine in roasted coffee using HPLC. Puerarin and 
daidzin are major compounds in P. lobata which were con-
tained in the order of puerarin (6,249 μg/g), daidzin (2,094 
μg/g), daidzein (499 μg/g), genistin (300 μg/g), and genistein 
(133 μg/g). The content of caffeine in roasted coffee added 
with 10% powder of P. lobata showed lower levels about 17% 
compared to roasted coffee only. Sensory evaluation demon-
strated that roasted coffee with 10% arrowroot concentrate 
was the most preferable for overall quality. The roasted coffee 
with 10% arrowroot would be recommended with respect to 
the overall acceptance score while taking advantage of the 
functional properties.

P14 -036

Changes in Chemical Compounds of Green Coffee 
Beans during Roasting and Puffing

Sang Youn Kim*, Su Jung Hu, Chang Nam Kim1, Sung 
Won Choi2, Nam-Yoon Hur2, Byung Yong Kim, Moo- 
Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Baking Technology, 
Hyejeon College, Korea, 2Hotel and Culinary Arts Division, 
Osan College, Korea

Coffee is the most widely consumed beverages in the world. 
The roasting process influences the taste of the beverage by 
changing the coffee bean both physically and chemically. 
Heat and pressure during puffing also cause the change of 
chemical composition of puffed materials. The aim of this 
work was to investigate the changes in chemical contents, 
such as caffeine, trigonelline and chlorogenic acid in green 
coffee beans during roasting and puffing. Robusta green were 
roasted at 235oC for 9, 11, 13 min and puffed at 7, 8, 9, 10 
kgf/cm2. Chromaticity of roasted coffee beans for 9 min and 
puffed coffee beans at 7, 8 kgf/cm2, and roasted coffee beans 
for 11 min and puffed coffee beans at 9, 10 kgf/cm2 revealed 
similar values, respectively. Trigonelline contents of roasted 
coffee beans were decreased when roasting time increased, 
whereas, trigonelline contents of puffed coffee beans did not 
change with different puffing conditions. Caffeine contents of 
both roasted and puffed coffee beans revealed similar values. 
On the other hand, chlorogenic acid was decomposed during 
both roasting and puffing. Degree of decomposition of roasted 
coffee beans was higher than that of puffed coffee beans.

P14 -035

Quality Changes of Pouch Curry Sauce on Various 
Sterilization and Storage Conditions

Song Bae Park1,2*, Ha-yull Chung1

1Department of Food Science and Biotechnology, Hankyong 
National University, Korea, 2General Foods & Flavors, Inc., 
Korea

Quality changes and sterilization effects in the pouch curry 
sauce were studied according to the conditions of steriliza-
tion. The curry sauces sterilized at high temperature (110°C,
30 min) and stored at 37°C showed relatively lower sensory 
qualities than other samples. Meanwhile, the quality changes 
of the sauces were not severe when the samples were pro-
cessed at low temperature (101°C, 60 min) and stored at 4°C.
Considering the qualities of the samples stored at 37°C, the 
sensory degradation of the curry sauces began after 30 days 
of storage. Therefore, it is recommended to consume the 
pouch curry sauces within 30 days if possible. The taste 
sensing results of curry sauce revealed that there were not 
much taste changes when the samples were stored at 4°C.
Sensory analysis results also coincided with the taste sensing 
results showing that there was a significant difference bet-
ween the sample (4.3 point) stored at 4°C and the sample (3.5 
point) at 37°C. Conclusively, it is desirable to process the 
pouch curry sauce under pasteurizing condition and to store 
in cold chain until consumption, if possible within 30 days.

P14 -037

Quality Characteristics of Traditional Sikhe by 
Different Manufacturing Methods

Yong-Seon Lee*, Chang-Hui Cho, Jae-Soon Seo, 
Dae-Hyoung Lee, Inn-Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

With a view to expanding business with differentiated sikhe, 
sweet rice drink, functionality and processing quality depen-
ding on minor ingredients, functional rice and different 
preconditioning methods were examined. A suitable rice 
breed for manufacture of sikhe was Boramchan, which had 
better saccharification than any other rice. Dietary fiber was 
high in sikhe with 10% mushroom powder and sikhe with 
shiitake had the highest dietary fiber with 28.8%. With regard 
to content of amino acid, sikhe with oyster mushroom had 
12.26 mg/mL, which was high, and it also had the greatest 
essential amino acids with 4.31 mg/mL. Rice powder based 
sikhe was high in sugar and low in turbidity, respectively at 
80 mesh. Accordingly, the finer particles were, the higher 
quality and preference of sikhe. In order to prevent sediment 
of rice in the beverages, 0.6-1.2% agar against weight of rice 
powder was added. They were shaken and kept for 4 h. 
However, separation of liquids didn't take place.
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P14 -038

Quality Characteristics of Bread that Representing 
Local

Jae-Soon Seo*, Chang-Hui Cho, Yong-Seon Lee, 
Dae-Hyoung Lee, In-Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

This study was analyzed the breads that represent the area 
to use the information to development of local specialty 
bread. The data were obtained through research about 11 
kinds of bread. In terms of the bakery’s location, branding 
strategy of the bread were a transport hub, tourist region, 
local production center. In the case of developed breads at 
latest, media relations and local festivals were using to 
promote. In terms of the main characteristics of bread, ratio 
of bread stuffing were in the range of 31.9-60.7%. The sugar 
content of dough and stuffing was ranged from 1.7 to 25.0 
°Bx and 11.0 to 25.0 °Bx. The moisture content of dough and 
stuffing was 16.2-43.3% and 31.9-57.4.

P14 -040

Effect of Ultra High Pressure and Enzyme Treatment 
on the Antioxidant Activity and -Glucan Contents of 
Maitake (Grifola frondosa)

Seung-Cheol Lee*, So-Yeon Choi, Jong-Hwa Lee1, 
Min-Chul Kang2

Kyungnam University, Korea, 1Andong National University, 
Korea, 2Jayeonae Pharmaceutical, Korea

Maitake (Grifola frondosa) is a Japanese name meaning ‘dan-
cing mushroom’ derived from folklore, and displays multiple 
physiological activities such as anti-diabetic, antitumor, hypo-
tensive, immune-modulation, and antioxidant. Maitake was 
treated with ultra high pressure (UHP) (50 MPa, 2 h) followed 
by 5 different commercial enzymes (Celluclast, Ceremix, 
Neutrase, Pectinase, and Viscozyme), and the total phenolic 
content (TPC), antioxidant activity, and β-glucan content 
were evaluated. The highest TPC was detected in the extract 
of non-treated control with 211.6 μg gallic acid equivalents 
/mL. DPPH radical scavenging activity (RSA) and the β-glucan 
content of the maitake extract were the highest in 1 mL of 
Viscozyme treated one, 90.9% and 7.4%, respectively, while 
those of control were 58.9% and 4.9%, respectively. The 
highest ABTS RSA was found in Ceremix treated one (68.9%). 
These results suggest that UHP and enzyme treatment could 
be used as a tool to increase the antioxidant activity and the 
β-glucan content of maitake extracts.

P14 -039

Quality and Functional Characteristics of Leaves by 
Sweet Potato Variety and Different Cultivation Time

Yong-Seon Lee*, Chang-Hui Cho, Jae-Soon Seo, 
Dae-Hyoung Lee, In-Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

To see if wasted sweet potato leaves are potential processed 
food, this study examined varieties and functional features by 
culture time. Dietary fiber content of leaves was high in both 
leaves and stems on the 60th and 90th day and dietary fiber 
content by variety was high by accounting for more than 45% 
without a great difference. For polyphenol, leaves contained 
high dietary fiber on the 120th day and stems contained high 
dietary fiber on the 60th day: it was low compared to leaves. 
By leaf variety, polyphenol was high in Gogenmi, Hayanmi 
and Sinhwangmi. Antioxidant activity was high in water 
extract for leaves on the 120th day and ethanol extract for 
stems, respectively. By variety, the activity was high in 
Sinjami, Yulmi, Sinhwangmi and Gogeonmi. With regard to 
antioxidant activity of leaf which was cultivated on the 120th

day from planting, 20-fold diluted sample read more than 75. 
Lutein content was high in Juwangmi; and carotenoid content 
was high in Sinyulmi, Sinjami, Borami and Hayanmi when 
classified by leaf variety.

P14 -041

Comparison of Antioxidation and Polyphenol Contents 
of Immature Fruits by Thined Out Fruits and 
Mushroom

Yong-Seon Lee*, Chang-Hui Cho, Jae-Soon Seo, 
Dae-Hyoung Lee, In-Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

In order to examine if unripe fruits left out through thined 
out fruits and mushroom can be used for food ingredients, 
the fruits and mushrooms that had been thinned out were 
analyzed for their functions and biological activity. Content 
of polyphenol was high in ethanol extract and water extract 
respectively for fruits and mushrooms. For content of poly-
phenol, Janghowon yellow peaches harvested on the 70th day 
from full bloom had 349.1 mg/100 mL; Hongro apples har-
vested on the 50th day had 325.9 mg. For mushrooms, shade 
had more polyphenol than stem. The content of flavonoids 
was highest in unripe fruits and Hongro harvested on the 50th

day from full bloom with 583 mg%; yellow peaches harvested 
on the 70th day with 577 mg%, while for mushrooms, shiitake's 
stem had 315.8 mg% of flavonoids. With respect to antioxi-
dant activity, the 70 day Hongro diluted by 20 times had 95.8; 
the 70 day Fuji had 91.7. Accordingly antioxidant activity 
was respectively high in 50 and 70 day Huji and Hongro. 
Antibiotic activity against two types of halitosis bacilli had 
powerful antibacterial activity in Janghowon yellow peaches 
and 70 day fruits had stronger antibacterial activity than 50 
day fruits.
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P14 -042

Quality of Pound Cakes Supplemented with Licorice 
Powder

Jun Ho Lee*, Gyu Hwan Park, Jeong Bin Park
Daegu University, Korea

The feasibility of incorporating licorice powder as a value- 
added food ingredient in bakery food products was investi-
gated using pound cakes as a model system. Licorice powder 
was incorporated into pound cakes at 0, 2, 4, 6, or 8% weight 
amounts, based on the total weight of wheat flour. Cake 
qualities, such as volume and baking loss slightly decreased 
with increasing levels of licorice powder added; however, pH 
and weight showed a reverse trend. In terms of color, light-
ness and yellowness decreased but redness increased signifi-
cantly, with increasing levels of licorice powder (p<0.05). 
Hardness also significantly increased (p<0.05). The antioxi-
dant properties measured by ABTS and DPPH radical scaven-
ging activity increased significantly by the addition of licorice 
powder (p<0.05). Finally, the consumer acceptance test has 
indicated that higher levels of licorice incorporation (4% or 
higher, w/w) have a considerable adverse effect on consumer 
preferences in all attributes. In contrast, pound cakes with a 
minimal level of cinnamon powder (2%) are recommended 
for taking advantage of the functional properties of licorice 
powder without sacrificing consumer acceptability.

P14 -044

Effect of Salts on Rheological Properties of Sweet 
Potato Starch-xanthan Gum Mixtures

Beom Ju Gil*, Byoungseung Yoo
Dongguk University, Korea

The effects of salts (NaCl, MgCl2, KCl, and CaCl2) at same 
concentration (5% w/w) on rheological properties of sweet 
potato starch (SPS)-xanthan gum (XG) mixtures were investi-
gated at 25ºC. The flow behaviors of SPS-XG-salt mixtures 
were determined from the rheological parameters of power 
law and Casson models. In general, consistency index and 
apparent viscosity values in SPS-XG-salt mixtures increased 
in the following order: KCl > MgCl2 > NaCl > CaCl2. Dynamic 
rheological properties tested indicated that the mixture sam-
ples had weak gel-like behavior with storage moduli (G') 
higher than loss moduli (G") over most of the frequency range 
(0.63-62.8 rad/s). The magnitudes of dynamic moduli (G' and 
G") and complex viscosity (η*) of the SPS-XG sample mixed 
with NaCl were higher than those of samples with other salts. 
Dynamic rheological results, except for NaCl, followed similar 
trend to those found in flow measurements. Gelatinization 
enthalpy (ΔH) values by DSC increased in the following 
order: MgCl2 > KCl > NaCl > CaCl2. From these results, it 
was found that there was a more pronounced effect of salts 
on rheological and thermal properties of SPS-XG mixtures.

P14 -043

Rheological and Thermal Properties of Mixed 
Systems of Red Bean Starch and Sucrose

Jin Suk Kyoung*, Byoungseung Yoo
Dongguk University, Korea

Effects of sucrose at different concentrations (0, 10, 20, and 
30%) on rheological and thermal properties of red bean 
starch (RBS) paste (5%, w/w) were examined at 25oC. The 
steady shear rheological properties of RBS-sucrose mixtures 
were determined from rheological parameters based on power 
law and Casson flow models. The dynamic rheological pro-
perties, such as storage moduli (G') and loss moduli (G"), 
were also determined using small deformation oscillatory 
rheometry. The magnitudes of consistence index (K), apparent 
viscosity (ha, 50), and yield stress (σoc) values of all RBS- 
sucrose mixture samples decreased with an increase in sucrose 
concentration from 10% to 30%, whereas dynamic moduli (G'
and G") and complex viscosity (*) increased. DSC studies 
showed that the presence of sucrose results in an increase 
in the transition temperatures (To, Tp, and Tc), but a decrease 
in the enthalpy of gelatinization (H). In general, these results 
suggest that the presence of sucrose in RBS modifies the 
rheological and thermal properties, and that these modifica-
tions are dependent on the sucrose concentration.

P14 -045

Rheological Properties of Various Thickened 
Beverages with Xanthan Gum-based Food Thickeners 
Marketed in Korea for Dysphagia Diets

Hyun Moon Cho*, Byoungseung Yoo
Dongguk University, Korea

Beverages are commonly thickened with commercial gum- 
based food thickeners for consumption by people with dys-
phagia in Korea. In this study, the rheological properties of 
a thickened water and five thickened beverages which were 
prepared with four commercial instant xanthan-gum based 
thickeners marketed in Korea were investigated at 3% thic-
kener concentration. Thickened samples showed high shear- 
thinning (n=0.11-0.50) behavior with yield stress at the 
serving temperature of 8oC. The magnitudes of apparent 
viscosity, consistency index, yield stress, and dynamic moduli 
(G' and G") of thickened beverages with food thickener A 
were much higher than those with other thickeners (B, C, and 
D). The tan d (ratio of G"/G') values (0.15-0.25) of thickened 
milk samples with different food thickeners were higher than 
those (0.13-0.21) of other thickened samples, indicating that 
the thickened milk samples were predominant more viscous 
compared to other thickened samples. In general, the largest 
increases in consistency index (K) values for thickened beve-
rages were observed at 1 h storage and at longer times their 
K values remained approximately constant.
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Effect of Salt on Rheological Properties of Food 
Thickeners Used for the Treatment of Dysphagia

Hyun Moon Cho*, Byoungseung Yoo
Dongguk University, Korea

Food thickeners are commonly used to produce fluids with 
desirable rheological properties for the patients with dysphagia. 
The rheological properties of thickened fluids are very sensi-
tive to several factors, including the type of thickener, temp-
erature, pH, salt, sugar and protein. In this study, steady and 
dynamic rheological properties of thickened water samples 
mixed with five commercial xanthan gum-based food thic-
keners (A-E) (3% w/w) were studied in the presence of NaCl 
at different concentrations (0.3-1.2%). The magnitudes of 
apparent viscosity, consistency index, yield stress and dynamic 
moduli (G' and G") demonstrated great differences in rheolo-
gical behaviors between thickened samples with different 
NaCl concentrations. Dynamic moduli values of all thickened 
samples, except for samples with thickener C, were much 
higher than those of the control (0% NaCl). All rheological 
parameters of samples prepared with thickener A were much 
higher than those with other thickeners. These results suggest 
that rheological properties of thickened samples prepared 
with xanthan gum-based thickeners are strongly affected by 
xanthan gum-NaCl interaction and depended on the type of 
thickener.

P14 -048

Antioxidative Activity and Sensory Property of Korean 
Red Hot Pepper Extracts Using Various Enzymes

Kyung Haeng Lee*, Jong Yeol Lee1

Department of Food and Nutritiion, Korean National 
University of Transportation, Korea, 1Samjin Food Co., Korea

To improve the yield and sensory properties from Korean red 
hot pepper, red hot pepper was hydrolyzed with cellulase, 
pectinase, amylase and enzyme mixtures. And the yield, brix, 
and antioxidant activity and sensory property were evaluated. 
The yield of enzyme treatments were higher than that of 
control (no treated enzyme). Especially, the yield of enzyme 
mixture (cellulase, pectinase and amylase) treatment showed 
the highest result. The brix of all enzyme treatments were 
higher than that of control. Especially, VA (cellulase and 
amylase mixture) treatment and VPA (cellulase, pectinase and 
amylase mixture) treatment were significantly higher than 
that of other treatments. DPPH radical scavenging, ABTS 
reducing, metal chelating activities were significantly decreased 
by enzyme treatment. But the sensory evaluation revealed 
that the sensory panelists preferred the extract prepared by 
enzyme treatment to that of control. Therefore, the enzyme 
treatment for extract of Korean red hot pepper is one of the 
good methods to improve yield and sensory property.

P14 -047

Study on Antioxidant Effect Cheonggeumjang

Gi Hyeong Hong*, Soo Jung Kim1, Eun Joo Kim1, 
Hyeong Soo Kim2, Eun Gyeong Hwang3

Jogye Order of Korean Buddhism SEONCHALSA, Korea, 
1Department of Herbal Foodceutical Science, Daegu Hanny 
University, Korea, 2Jogye Order of Korean Buddhism GOUNSA, 
Korea, 3Department of Hotel Culinary Art, Munkyung College, 
Korea

Sigumjang, cheonggukjang and Shiitake powder were mixed 
and in the incubator for 1 h at 40°C fermentation was 
prepared by the production cheonggeumjang. Cheonggeumjang
by the dried and grinding extracted 94% ethyl alcohol, 
abstraction, concentrate and then used in the experiments 
was measured functional. DPPH activity of the extracts was 
measured result, cheonggeumjang A represented the highest 
was 88.46% SOD (Superoxide dismutase) like activity 
measured. And found to be 61.63% cheonggeumjang C was 
excellent. Metal ion fat rancidity promote measured result 
cheonggeumjang extracts inhibitory activity of the Fe2+ ion 
than the Cu2+ ion on the inhibitory activity is a activity 
higher appeared, reactive oxygen species of fat rancidity 
promotes measures result the inhibitory ability of the KO2 

than H2O2 on the inhibitory activity was higher. Xanthine 
oxidase activity was measured inhibitory result, the cheong-
geumjang B for metalworking represented a 86.78% showed 
the highest inhibitory. Accordingly the development of 
cheonggeumjang for health food section or use to natural 
antioxidants is likely to conclusion.

P14 -049

Effects of the Lower Grade Green Tea Particle Size on 
the Yield of Catechins by Ultrasonic Extraction 
Method

Yeo Won Jeon*, Young Eon Kim, Nam Hyouck Lee, 
Young Ho Kim, Sang Pil Hong
Functionality Evaluation Research Group, Korea Food 
Research Institute, Korea

This study was evaluated the effect of green tea particle size 
on the yield of phenolic compounds and total catechins using 
ultrasonic extraction method from lower grade green tea. The 
ultrasonic extraction method was performed by optimum 
condition (58% ethanol at 29°C for 38 min) determined in our 
previously study. The green tea sample was crushed by 
pin-mill (153.27 μm) and jet-mill (19.08, 10.05, 6.98 μm) 
equipment. In our results, the jet-milled groups were no 
significant difference in the total polyphenol contents, whereas 
total polyphenol and catechin contents of jet-milled (19.08 μ
m, 13.71 g/100 g and 1.006 mg/mL) green tea powder were 
significantly higher than the pin-milled (153.27 μm, 12.65 
g/100 g and 0.963 mg/mL) green tea powder. These results 
indicate that the ultrasonic extraction technology is efficient 
method for extraction of total phenolic compound and total 
catechin according to particle size in the lower grade green 
tea.
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Physicochemical and Sensory Properties of 
Fermented Red Ginseng Spherical Granules Coated by 
Using Hydrophobic Extracts of Red Ginseng

Myung-Gon Shin*, Myung-Woo Byun, Soon-Ho Gwon, 
Ki-Sook Gwon, Gyu-Hee Lee
Department of Food Science & Biotechnology, Woosong 
University, Korea

The fermented red ginseng concentrates was made as the 
spherical granule shape, because the viscose characteristic of 
fermented red ginseng extract concentrate could give incon-
venient. For reducing water absorbance, the fermented red 
ginseng concentrate spherical granule was coated by using 
hydrophobic extracts of red ginseng and its physicochemical 
and sensory properties were analyzed. As the results, the 
coating by using hydrophobic extracts of red ginseng on the 
fermented red ginseng concentrate spherical granule was 
decreases the water absorbance, however, the solubility was 
decreased. That coated with the more hydrophobic extract 
possess the more Rb1 and Rg3. In sensory characteristics, 
that coated with the more hydrophobic extract showed the 
higher value at bitter taste and the less glossiness appearance, 
sticky finger and melting rate in water. As a result, that the 
fermented red ginseng extract spherical granule coated with 
hydrophobic red ginseng extracts is not desirable because 
that is less consumer acceptance and the more price for 
making hydrophobic red ginseng extracts.

P14 -052

Antioxidant and Hangover Settlement Effects of 
Button Mushroom Grown Using Amino Acid Enriched 
Culture Media According to Drying Methods

Gyu-Hee Lee*, Chang-Soon Jang1, Ga-Soon Lee2, 
Myung-Gon Shin, Myung-Woo Byun, Sung-Bum Park
Department of Food Science & Biotechnology, Woosong 
University, Korea, 1Amifarm Co., Ltd., Korea, 2Geumsan 
Ginseng & Medicinal Crop Experiment Station, CNARES, Korea

The antioxidant and hangover settlement effects of button 
mushroom grown using amino acid enriched culture media 
(BMAECM) were analyzed by using DPPH method and alcohol 
dehydrogenase activity, respectively. For increasing preserva-
tion, the raw button mushroom was dried with various 
method, such as hot air drying (HAD), vacuum drying (VD), 
and freeze drying (FD). The antioxidant effect was the highest 
the hot air drying method, and the alcohol dehydrogenase 
activity was not shown significant difference among drying 
methods. The antioxidant acidity, DPPH radical reducing 
activity, was 73.72%, this value is the four fifth of vitamin 
C at hot air drying method. The alcohol dehydrogenase 
activity was 40.73 unit/mL, this value is the two third that 
of commercial hangover drink. Therefore, the BMAECM will 
be a good source for making hangover settlement food material. 

P14 -051

Sensory and Physicochemical Properties of the 
Spherical Granules by Using Fermented Red Ginseng 
Extracts and Ginseng Berry Extracts

Myung-Gon Shin*, Myung-Woo Byun, Hee-Jae Yang, 
Yeun-Gyung Kim, Gyu-Hee Lee
Department of Food Science & Biotechnology, Woosong 
University, Korea

The ginseng berry concentrates possess lots of ginsenosides 
and also phytosterol, which has been known as reducing 
cholesterol adsorption with antagonism in our body. For 
increasing health benefits of ginsenosides and phytosterol, the 
fermented red ginseng extracts and ginseng berry extracts 
were mixed and the mixed extracts were made to spherical 
granule shape. For optimizing to make spherical granule and 
improve consumer acceptance, indigestible dextrin and honey 
were used as excipient and sweetener with various combina-
tion. As a result, the more indigestible dextrin was shown the 
better spherical granule, and the more honey was shown to 
need more indigestible dextrin for making spherical granule. 
When the spherical granule was made with 50% fermented 
red ginseng extract and ginseng berry extract, 30% indiges-
tible dextrin amount and 20% honey, the consumer accep-
tance was the best as 5.25 at nine point hedonic scaling test. 
In conclusion, both benefits of fermented red ginseng extract 
and ginseng berry extracts could obtain with the spherical 
granules by using fermented red ginseng extracts and ginseng 
berry extracts.

P14 -053

Sensory and Physicochemical Characteristics of 
Deonjang Made by Traditional Methods Purchased 
from Five Different Provinces in Korea

Myung-Woo Byun*, Myung-Gon Shin, Hae-Me Nam, 
Tae-Kyung Park, Gyu-Hee Lee
Department of Food Science & Biotechnology, Woosong 
University, Korea

For studying the traditional deonjang characteristics, deonjang
was purchased from five different province temples, Chung- 
chung (CC), Kang-won (KW), Kyung-gi (KG), Kyung-Sang 
(KS), and Jun-Ra (JR). For understanding physicochemical 
characteristic, the contents of reducing sugar, amino type 
nitrogen, salt, pH, and acidity were analyzed. The sensory 
characteristics were analyzed using by sensory descriptive 
analysis. As the results, the value of titrable acidity and salt 
content were lowest and reducing sugar content was the 
highest at the deonjang made by KW province,. The amino 
type nitrogen was the highest at the Deon-Jang made by JR 
province. In sensory evaluation, the salty taste was the high-
est at the deonjang made by KS and JR province. The umami 
taste was the highest at the deonjang made by JR province. 
In conclusion, the deonjang made from north part area was 
used the low content of salts, and the correlation between 
amino type nitrogen and the umami taste strength was very 
high. 
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P14 -054

Physiochemical Property of Honey Sauce by Acetic 
Acid Fermentation

Chang Hui Cho*, Dae Hyoung Lee, Yong Seon Lee, 
Heui Yun Kang, In Tae Park
Gyeonggido Agricultural Research & Extension Services, 
South Korea

After producing honey wine made of chestnut honey, as the 
results of applying acetic acid bacteria Acetobacter pasteurl-
anus KCCM 32413 from KCCM 0, 10, 20, and 30 mL to l L 
of honey wine respectively, for acetic acid, there was barely 
change in the control but for T2, T3 and T4 treated with 
acetic bacteria showed remarkably higher acidity 3 days after 
fermentation. Especially, acetic acid increased dramatically in 
T2 treated with 10 mL/L of acetic bacteria. For the results of 
mixing apple extract 20% to T1, 30% to T2, 40% to T3 and 
50% to T4, respectively, making honey sauce and comparing 
sugar ingredient of both honey sauce and balsamic sauce, 
fructose and glucose were 661.2 g/L and 445.96 g/L, respec-
tively in T1 and the values were 2.2 times and 6.8 times 
higher than those (286.63 g/L and 65.64 g/L) of balsamic 
sauce, respectively. Amino acid in honey sauce showed 
values ranges with 133.97-375.51 ppm in T1, T2, T3 and T4 
and especially, T2 showed 375.51 ppm and the value was 11 
times higher than 33.82 ppm of balsamic sauce. Also, for the 
results of analysis of organic acid in both hoeny sauce and 
balsamic sauce, honey sauce showed higher citric acid and 
malic acid than balsamic sauce.

P14 -056

Development of Garaetteok Added with Buckwheat 
and Modified Starch

Eun Joo Kim*, Soon Hee Kim1, Soo Min Kim
Department of Herbal Foodceutical Science, Daegu Haany 
University, Korea, 1Department of Hotel Cuisine & Food 
Service Management, Gimcheon University, Korea

This study of the starch molecules D-glucopyranosyl units 
are part of the structure changes induced gelatinization and 
retrogradation properties and gel hyeongseongneung, water 
retention, hydrophilic, etc. that are known to change the 
characteristics of tapioca starch viscosity by the addition of 
buckwheat lacking in and at the same time give the chewy 
texture and keep the existing one was to develop buckwheat 
rice cake. Buckwheat extract electron donating ability of the 
α-glucosidase inhibitory ability and the higher the concentra-
tion of the extract increased. were measured at the cooking 
property rice and buckwheat flour added cooking time inc-
reases, the amount of cooking surface of the weight, volume 
and water absorption than rice cake made   with only flour 
showed a tendency to decrease, cooking loss and increased 
turbidity of broth tended to. Properties at measured springi-
ness, cohesiveness and chewiness and increasing the amount 
of buckwheat flour decreased. Color difference brightness at 
measured with increasing the amount of buckwheat flour 
lowered, redness and yellowness increased with increasing 
the amount of buckwheat flour.

P14 -055

Physiochemical Property of Honey Powder and 
Granule at Different Combination of Materials

Chang Hui Cho*, Dae Hyoung Lee, Yong Seon Lee, 
Heui Yun Kang, In Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

In order to produce natural honey powder, the result of 
adding to dextrin and water to natural honey and lyophilized 
and pulverizing it showed no hardening or recrystallizing in 
early stage but recrystallization happened 120 days after 
storing in normal temperature for A (Acacia honey 52.6% + 
Dextrin 21.1% + Water 26.3%) and B (Acacia 50% + Dextrin 
25% + Water 25%). For same period, natural honey power of 
A and B stored in the condition of low temperature of 4°C
and humidity of 95% showed no hardening or recrystalliza-
tion. For the result of honey granule mixing dextrin, glucose, 
roasted brown rice to chestnut honey, sensory evaluation 
showed higher preference in granule tea than granule. Among 
granule teas, Chestnut 12.5% + Roasted grains 7.5% + Dextrin 
45% + Glucose 35% was highest in taste and general test.

P14 -057

Physicochemical Properties of Dehydrated 
Potato-based Food Ingredients Prepared by Varied 
Processing Methods

Seung-Hyun Kim*, Sung-Jin Cho, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

The commercial product of dehydrated potato-based food 
ingredients contained the isolated potato starch, potato powder, 
potato flake, potato dice, and potato granule. This study 
investigated the physicochemical properties of potato star-
ches, potato powders, and potato granules prepared from 
domestic potatoes (Atlantic, Superior, and Dubaek cultivars). 
Potato starches were extracted from raw potatoes through 
repeating a starch extraction procedure (grinding, sieving, 
precipitate). For potato powders, both raw and steam-cooked 
potatoes were dried at 50oC for 24 h, after which they were 
ground and passed through a 50-mesh standard sieve. For 
potato granules, raw and pre-treated (steam-cooking, mashing, 
freezing, thawing) potato tissues were treated with polygalac-
turonase. Individual potato parenchyma cells were recovered 
via sieving, and dehydrated with a fluid bed dryer. Total 
starch and apparent amylose contents were in the order: 
potato granules > potato powder > potato starch. Swelling 
powers were higher for potato granules relative to others. 
Distinct pasting viscosity profiles were observed depending 
on potato-based materials used for this study.
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P14 -058

Effect of Ultra High Pressure (UHP) on Stability of 
Pectinase and Cellulase Activities of a Pectinase 
Cocktail

Eun-Ho Shin*, Moo-Yeol Baik, Hyun-Seok Kim1

Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Food Science and Biotech-
nology, Andong National University, Korea

Ultra high pressure (UHP) technology has been studied with 
respect to the inactivation of microorganisms and enzyme for 
the extended food shelf-life and the alteration of enzyme 
behavior and biopolymer functionality. To design UHP bio-
catalytic reaction for preparing potato-based and sweet potato- 
based food ingredients using a pectinase cocktail (PC), this 
study investigated impact of UHP treatment parameters 
(pressure and pressure holding time) on pectinase and cellu-
lase activities of PC. PC was a commercial product to clarify 
fruit juices. Prior to UHP treatment, the activity of PC were 
determined by measuring the molar concentration of the 
reducing sugar (D-galacturonic acid or D-glucose) released 
from the reaction substrate (polygalacturonic acid or carboxy-
methylcellulose) by enzymes. Pectinase and cellulase activities 
of PC were similar at pH and temperature ranges of 3.0-6.0 
and 35-55oC, respectively. However, pectinase activity was 
17-20 times more than cellulase activity. When PC (pH 4.0 
and 25oC) was treated for 30 min at pressure ranges of 
150-450 MPa, its activity began to be reduced from 350 MPa. 
PC activity was not likely influenced by pressure holding 
time (15-60 min).

P14 -060

Optimal Conditions for the Extraction of Sea Tangle 
with High Umami Taste and Sodium Reduction by Its 
Extract 

Hea Mi Sung*, Hyo Ju Kim, Il Gon Kim, Hyun-Kyung 
Shin, Eun Ju Yang
Jeonnam Biofood Technology Center, Korea

Umami substance can enhance the taste sensitivity to NaCl, 
so that the sodium in foods can be reduced. In this study, 
optimal conditions for preparation of sea tangle extract with 
high umami taste were investigated. We measured the solid 
and protein yield and viscosity and conducted sensory 
evaluation of sea tangle extract with variation conditions of 
extraction temperature and extraction time. The results 
showed that the optimal conditions for sea tangle extraction 
with high umami taste were found to be extraction of 100°C
for 2 h. Sodium reduction effect of sea tangle extract was 
determined. When the intensity of salt taste between NaCl 
with 1% extract powder of sea tangle and NaCl is the same, 
NaCl with 1% extract powder of sea tangle contains 13.3% 
less sodium than NaCl.

P14 -059

Effect of Morphology and Processing Method on 
Digestibility of Dehydrated Potato-based Food 
Ingredients Prepared from Domestic Potatoes

Eun-Jung Kim*, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea

Most of potato-based products fall into a high glycemic food 
category, which is often avoided by consumers seeking to 
control blood sugar. This study investigated the morphology 
and digestibility of the dehydrated potato-based food ingre-
dients prepared with various processing methods from 
domestic potatoes (Atlantic, Superior, and Dubaek cultivars). 
Potato starches were extracted from raw potatoes through 
repeating a starch extraction procedure (grinding, sieving, 
precipitate). For potato powders, both raw and steam-cooked 
potatoes were dried at 50oC for 24 h, after which they were 
ground and passed through a 50-mesh standard sieve. For 
potato granules, raw and pre-treated (steam-cooking, mashing, 
freezing, thawing) potato tissues were treated with polygalac-
turonase. Individual potato parenchyma cells were recovered 
via sieving, and dehydrated with a fluid bed dryer. Potato 
powders exhibited the mixtures of the free starch granules 
and the ruptured or fragmented parenchyma cells. Potato 
granules exhibited individual and clustery parenchyma cells 
containing ungelatinized or gelatinized potato starches. Un-
cooked potato granules were most resistant to amylolytic 
enzymes than others.

P14 -061

Pilot-Scale Subcritical Water Extraction (SWE) of 
Quercetin from Red Onion Skin

Min Jung Ko*, Mi Kyoung Chae, Chan Ick Cheigh1, 
Myong Soo Chung
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1Department of Food and Food Service 
Industry, Kyungpook National University, Korea

The pressurized subcritical water extraction (SWE) is a utility 
technology to extract non-polar flavonoids by changing temp-
erature-dependent dielectric constant of water. Quercetin is 
a polyphenolic compound widely used as an antioxidant and 
a supplement to nutraceuticals. In this study, the effective-
ness of SWE was compared with lab scale SWE for extracting 
quercetin of pilot scale SWE from red onion skin. The SWE 
was conducted by lab scale extractor (22 mL, DIONEX ASE 
350), and pilot scale extractor (1100 L, R-401 Subcritical 
Extractor) under assigned operating conditions: 110-190°C;
5-15 min; 1:22 solute/solvent ratio of red onion skin and 
purified water. All samples were analyzed by HPLC. The 
overall results showed that the highest concentration of 
quercetin was found at the following conditions: 170°C of the 
extraction temperature; 10 min of the extraction time using 
lab-scale SWE. The concentration level at the optimum 
condition was 18.986 mg/g red onion skin. The pilot-scale 
SWE could recover 40.023% of quercetin from red onion 
skin. In conclusion, the SWE is a rapid and eco-friendly 
method for recovering a valuable bioflavonoid.
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P14 -062

Manufacture of Honey Bee Feed Concentrate Using 
Gyeongsangbuk-do Seongju’s Defective Oriental 
Melon

Yong Jun Jo*, Se Jin Jang1, Sun Hwa Kim1, Hae Sook 
Kim1, Sun Il Park1, Yong Jin Jeong1

Department of Food Science and Technology, Kyungpook 
National University, Korea, 1Department of Food Science and 
Technology, Keimyung University, Korea

Gyeongsangbuk-do seongju is demand for efficient manage-
ment to occur annually hundreds of tons of defective oriental 
melon. In this study, is investigated that manufacture of 
defective oriental melon concentrate substitute for honey bee 
feed to establish pre-treatment and enzymatic hydrolysis 
condition for efficient management of defective oriental melon. 
A study on characteristics of defective oriental melon juice 
by enzyme treatment was no significant difference on sugar 
contents, total acidity and pH. As a result of defective oriental 
melon juice that was been concentrate 59 °Bx for bee feed 
by enzyme treatment was pH 1.4 higher than regular feed 
(sugar water). And sucrose contents of free sugar was 13,240 
mg%. A result of supply to honey bee with mixed liquid by 
defective oriental melon concentrate 75% and sugar water 
25% was consumed similar to regular diet. Also, a mixed 
liquid of defective oriental melon concentrate and sugar 
water 50% respectively was a small initial consumption but 
most of mixed liquid was consumed after that. Therefore, the 
development of concentrate using defective oriental melon 
was expected to replace as honey bee feed.

P14 -064

Changes in Microbial Growth of Peach after UV-C 
Irradiation and Ozone Water Treatment

Yu Jin Lee*, Jae Hee Park, Ki Eun Ban, Hyun Jung 
Jang, Ji Hye Choi, Kyung Haeng Lee
Department of Food and Nutrition, Korea National University 
of Transportation, Korea

Both industry and consumers have sought a method for 
improving the storage stability and shelf-life of fruit. In this 
study, the effects of commercially available, non-thermal 
pasteurization processes, such as UV-C irradiation and ozone 
water treatments, were investigated for their efficacy in 
sanitizing peach. The peach was treated with 2 UV-C light 
lamps at doses of 0.5, 1.0, 2.0 and 3.0 kJ/m2 and also treated 
with 1 ppm ozone water during 1, 2, 3, 5, and 10 min. The 
total aerobic bacterial count and yeast and molds count of 
the peach approached 5.1 and 4.8 log CFU/g, respectively. 
Irradiation of 3.0 kJ/m2 induced higher than 1 decimal reduc-
tion in the total aerobic counts. And the reduced number was 
maintained during storage for 6 days. But microbial count 
was not significantly different after 8 days. The effect of 
microbial growth of ozone water treatment was lower than 
that of UV-C treatment. And the reduced number was not 
maintained after 4 days.

P14 -063

Development of Double Layer Encapsulation Method 
for Low Molecular Weight Marine Collagen

Sun Yeong Kim*, Ji Hee Jeong, Sook Jin Seo, Ji Sun 
Kim, Kwang Yup Kim
Chungbuk National University, Korea

This study is performed to encapsulate the low molecular 
weight marine collagen using alginate and chitosan for the 
efficient delivery of the collagen without degradation by 
gastric acids until the arrival to small intestine. Method for 
the Preparation of double-layer collagen capsulation was used 
for the calcium-alginate method. The core material was com-
posed of collagen and the coating materials were alginate and 
chitosan. The size and shape of double layer encapsulation 
were successfully controlled by varying the pH and rpm. 
Manufactured capsules were observed with Confocal Laser 
Scanning Microscope and Scanning Electron Microscope at 
pH 1.2 and pH 7.4. Double layer collagen capsule was firmly 
maintained at pH 1.2 that was similar with stomach condi-
tion, but it degraded completely in 24 h at pH 7.4. The 
double-layer collagen capsule developed in this study could 
be used to prevent the low molecular marine collagen get 
degraded by stomach and bile acids.

P14 -065

Biological Activity from Chaenomolis fructus Extract, 
and Its Effect on the Quality Change of Pork Patty 
during Refrigerated Storage

Hee Sun Kim*, Young Wan Jin, Pil Nam Seong1, Moon 
Jeong Chang2, Myung Hwan Kim
Department of Food Engineering, Dankook University, Korea, 
1National Institute of Animal Science, RDA, Korea, 2Depart-
ment of Food & Nutrition, Kookmin University, Korea

This study was performed to evaluate the antioxidant and 
anti-inflammatory effects of Chaenomolis fructus extract, and 
its effect on physicochemical and microbial changes of pork 
patty at 4°C storage. The DPPH radical scavenging activity of 
extract was 76.43%. The nitrite scavenging ability was acti-
vated over 100 μg/mL of extract concentration without death 
of raw 264.7 cells. The color a (redness) value of extract 
containing pork patty (treatment) was lower than that of 
control (commercial processing pork patty) throughout storage. 
The hardness of treatment was lower after manufacturing, 
while after 3 days of storage higher than that of control. The 
number of total viable cells of treatment was not increased 
during storage. The overall quality hedonic scores of treat-
ment was lower than that of control. However, there was not 
significant difference up to 0.5% (w/w) concentration of 
extract at α=5% level.
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P14 -066

Effect of Green Tea, Sage and Oleoresin Paprika 
Microencapsulation on Pork Patty Cooking

Hee Sun Kim*, Young Wan Jin, Pil Nam Seong1, Moon 
Jeong Chang2, Myung Hwan Kim
Department of Food Engineering, Dankook University, Korea, 
1National Institute of Animal Science, RDA, Korea, 
2Department of Food & Nutrition, Kookmin University, Korea

This study was carried out to analyze the effect of micro-
encapsulation (ME) of natural additives such as green tea, 
sage and oleoresin paprika on biological activity and physi-
cochemical property changes of pork patties before and after 
cooking. The concentrations of green tea, sage and oleoresin 
paprika extracts on pork patty manufacturing were 0.10, 0.08 
and 0.32% (w/w), respectively. The total flavonoid concen-
trations of control(commercial processing pork patty) before 
and after cooking were 5.93 and 2.85 mg/mL, and those of 
ME were 6.07 and 4.29 mg/mL, respectively. The DPPH 
radical scavenging activities of control before and after cook-
ing were 8.68 and 5.95%, and those of ME were 23.27 and 
19.35%, respectively. The color a values of control before and 
after cooking were 5.22 and 8.08, and those of ME were 37.51 
and 32.13, respectively. The hardness of control before and 
after cooking were 39.94 and 1018.92 gf, and those of ME 
were 52.57 and 1364.91gf, respectively.

P14 -068

Development of Low-calorie Sponge Cake with Black 
Yam (Dioscorea batatas Decne.) Flour

Eunsol Ko*, Suji Shim, Byung-Tae Cho1, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea, 1Andong Chamma Co., Korea

Because the consumption of black yam is confined to the old 
ages, the diverse processed foods using black yam need to 
be developed. This study prepared and characterized the 
sponge cakes with the mixed flour (soft wheat:black yam= 
80:20, w/w), the reconstructed butter (butter:hydrocolloid 
solution=25:75, w/w), and the mixed sweetener (sucrose: 
xylitol=50:50, w/w). For the reconstructed butter, hydrocolloid 
solutions were prepared with 0.2% (w/w) xanthan and 1.0% 
(w/w) arabic gum. The batters depending on the formulations 
were baked, and characterized with moisture content, color 
characteristic, symmetric and volume index, specific volume, 
firmness, and preference test. Relative to the control sponge 
cake which did not use the reconstructed butter and the 
mixed sweetener, moisture content was higher for low-calorie 
sponge cake. Color characteristics, and symmetric and volume 
indexes did not differ for all low-calorie sponge cakes. Specific 
volume and firmness were slightly higher for low-calorie 
sponge cakes. Preference of low-calorie sponge cakes relative 
to the control exhibited slightly low scores due to dark 
appearance. Calorie reduction of sponge cake was achieved 
by about 40%.

P14 -067

Development of New Type of Phosphate Especially 
for Meat and Seafood Processing

Hyun-Oh Cho*, Hae-Jin Jang, Dong-Min Kim, Woo-Young 
Choi, Won-Jung Seo, Wonsuk Kim, Il-Hwan Kim
R&D Center, SDBNI Co., Ltd., Korea

In general, phosphate used in food processing has several 
basic functions such as adjustment of pH, buffer properties, 
metal chelation, changing ionic strength of environment, 
bacteriostatic effects etc. Especially for meat and seafood 
processing, blended phosphate consisting of pyro-, tripoly- 
and hexametaphosphate has been used for many years due 
to their superior properties. However, they have some limita-
tion in some conditions. They showed lower solubility in ice 
water and brine (5% NaCl) condition. For this reason, we 
developed new type of phosphate with a high solubility and 
function. This new type of phosphate is rapidly soluble in 
ice water and brine (5% NaCl) compared with blended 
phosphate. In conclusion, this new type of phosphate will be 
expected to give a good performance for food processing.

P14 -069

Development of Low-carbohydrate Hot-cake Premix 
Using a Mixed Flour of Soft Wheat, Black Yam 
(Dioscorea batatas Decne.), and Starch Citrate

Sang-Jun Park*, Byung-Tae Cho1, Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea, 1Andong Chamma Co., Korea

Black yam is prepared through the repeated cycles of steaming 
and air-drying of raw yam, resulting in the improved bio-
activity and organoleptic quality. This study developed and 
characterized the low-carbohydrate hot-cake premix using 
the mixed flour of soft wheat (SW), black yam (BY), and 
starch citrate (SC). For starch citrate preparation, the mix-
tures of normal corn starch and citric acid were subjected to 
the serial treatments of semi-dry heating reaction and extru-
sion (SC-A) and of extrusion and semi-dry heating reaction 
(SC-B). The mixed flours were prepared with SW 45 g, BY 
10 g, and SC 45 g, based on a total flour weight of 100 g 
(d.b). The formulated hot-cake premix was pan-fried and 
characterized with respect to moisture content, batter consis-
tency, color characteristic, specific volume, hardness, and 
preference test. Relative to the hot-cake from control flour 
(SW:BY=90:10, w/w), moisture content and batter consistency 
were higher for the mixed flours. Color characteristics did not 
differ for all hot-cakes. Specific volume was lower for the 
mixed flours, while the reverse trends were observed for 
hardness. Preference was not statistically different for all 
hot-cakes.
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P14 -070

Characterization of the Mixed Flours of Soft Wheat 
and Yam (Dioscorea batatas Decne.)

Sang-Jun Park*, Byung-Tae Cho1, Suyong Lee2, 
Hyun-Seok Kim
Department of Food Science and Biotechnology, Andong 
National University, Korea, 1Andong Chamma Co., Korea, 
2Department of Food Science and Technology, Sejong 
University, Korea

Yam (Dioscorea batatas Decne.) is recently considered as a 
health-promoting source, due to its antiaging, hypoglycemic, 
antibacterial, antiobesity, immunomodulating, and antiulcer 
activities. This study investigated the solvent retention capa-
city (SRC), dough characteristic, and pasting property of the 
mixed flours of soft wheat (SW) and yam (CY). Both raw and 
black CY was ground with a pin mill. The mixed flour was 
prepared by replacing SW flour with raw and black CY flour 
(mixing ratios = 95:5, 90:10, 85:15, d.b). For the mixed flours, 
SRC was measured with deionized water (DW), 5% lactic 
acid (LA), 5% Na2CO3, and 50% sucrose solution. Dough 
characteristic and pasting property were examined with 
Mixolab and Rapid Visco Analyzer, respectively. DW- and 
LA-SRC of the mixed flours were lower than those of SW 
alone, while the opposite trends were observed for their 
Na2CO3- and sucrose-SRC. For dough characteristics, water 
absorption, dough stability, and dough development time 
(black CY flour only) of the mixed flours increased relative 
to those of SW alone. However, pasting viscosity profiles 
exhibited different patterns for CY flour replacement ratios 
and types of CY flour.

P14 -072

Comparison of Antioxidant and Physiological 
Properties of Moringa oleifera Leaves with Different 
Extraction Solvents

Yu-Ri Kwon1*, Min-Woo Han1, Gi-Chan Park1, 
Kwang-Sup Youn1,2

1Marine Biotechnology Research Center, Catholic University 
of Daegu, Korea, 2Department of Food Science and 
Technology, Catholic University of Daegu, Korea

The physiological properties of extracts from Moringa oleifera
leaves with different extraction solvents (water extraction, 
MW; ethanol extraction, ME; methanol extraction, MM, con-
dition at 60°C for 3 h) were investigated. The extraction yields 
of MW, ME, and MM were 13.17%, 7.48% and 9.54%, res-
pectively. As the increasing of extracts concentration, the 
antioxidant activities increased gradually. Total polyphenols 
and flavonoids contents in water extracts (58.04 mg/g, 12.36 
mg/g) was significantly higher than the other extracts. The 
amount of proanthocyanidin related substances were the 
highest in methanol extracts (21.33 mg/g), followed by ethanol 
extracts (20.68 mg/g), water extracts (19.20 mg/g). The electron 
donating abilities (EDA) and nitrite scavenging abilities was 
significantly elevated in a dose-dependent manner, and that 
of water extract was highest than that of the ethanol, methanol 
extracts. Alpha-glucosidase inhibitory activity and ACE inhi-
bitory activity were significantly highest of water extracts. On 
the basis of the results obtained, Moringa leaves are found 
to be a potential source of natural antioxidant due to their 
marked antioxidant activity.

P14 -071

Effects of Blanching Solutions on Biologically Functional 
Compounds and Quality Characteristics of Aster scaber

Jae-Won Kim*, Kwang-Sup Youn
Department of Food Science and Technology, Catholic 
University of Daegu, Korea

This study was investigated the effects of different blanching 
solutions on quality and biologically functional compounds 
of Aster scaber. Blanching treatments were immersion ratio 
1:15 (w/v) for 3 min at 95oC, and solution containing non- 
treated (NT), 0.005% copper sulfate (CS, w/v), 0.1% soluble 
Ca (SC, v/v), 0.1% sodium bicarbonate (SB, w/v) and 0.1% 
magnesium sulfate (MS, w/v), respectively. The b-values and 
deltaE of leaves and blanching water were significantly lower 
in SC and MS treatment. The change of colors in the blan-
ching water seemed to be corresponding to the content of 
total polyphenols and flavonoids in the blanching water. 
Optical density (420 nm and 660 nm) of residual water after 
blanching were lower in the order of SC > MS > CS > NT 
> SB. The phenolic compound, carotenoid and chlorophyll 
contents of Aster scaber tended to increase with blanching 
treatment thannon-blanching. The ascorbic acid content was 
decreased in the blanching treatment, whereas in the blan-
ching solution, NT and MS showed higher than the other 
blanching solution. These result showed that SC and MS 
treatment had a greater effect on quality characteristics and 
pigmentation.

P14 -073

Effect of Chlorella Powder on the Quality Characteristics 
of Mul-kimchi during Fermentation and Storage

Man-Jin In*, Mi Hwa Chae, Dong Chung Kim, Sun Im Won
Department of Human Nutrition and Food Science, 
Chungwoon University, Korea

Mul-kimchi was prepared with addition of 0.025, 0.05, and 
0.1% (w/v) chlorella powder and fermented at 15°C for 6 
days. Quality characteristics of the mul-kimchi were evaluated 
in terms of acid production (pH and titratable acidity) and 
lactic acid bacterial counts during fermentation. The addition 
of chlorella powder stimulated the growth of lactic acid 
bacteria and significantly enhanced the acid production. 
After 3 days fermentation, titratable acidity and lactic acid 
content of chlorella mul-kimchi were 0.12-0.14% and 0.41- 
0.78 mg/mL, respectively and were much higher than those 
(0.11% and 0.24 mg/mL) of mul-kimchi made without chlorella. 
The number of viable lactic acid bacterial cell and the turbi-
dity increased with increasing the chlorella concentration. 
The sensory score of mul-kimchi added with 0.05% chlorella 
powder showed the highest values in taste and overall accep-
tability among the tested mul-kimchis preparations. When 
chlorella mul-kimchi preparations incubated for 3 days were 
kept at 4°C for 19 days, their quality-keeping properties were 
relatively good. According to sensory score and storage ability, 
the optimum concentration of chlorella powder was around 
0.05%. 
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P14 -074

Quality Characteristics of Functional Kimchi Cabbage

Young Bae Chung*, Ji-Su Yang, Hye-Young Seo
World Institute of Kimchi, Korea

Quality characteristics of functional kimchi cabbage (Amtak) 
were evaluated to confirm the suitability as an ingredient of 
kimchi. The physicochemical properties of functional kimchi 
cabbage (FKC) and Korean kimchi cabbage (Control) were 
analyzed in accordance to salting. The average weight of FKC 
was lower than control. The reducing sugar content of FKC 
group (6.06-11.63 mg/g) was lower than control (10-20 mg/g). 
Firmness of all samples was increased after salting. The 
salting ratio of FKC group (87.9-91.0%) was similar to controls. 
There was no significant difference in the moisture content 
(89.8-91.6%), pH (5.56-6.38), and acidity (0.13-0.16%) bet-
ween the FKC group and the control after salting. Therefore, 
quality characteristics of the functional kimchi cabbage are 
considered to be appropriate for kimchi manufacturing.

P14 -076

Factors Affecting Microbial Inactivation Efficacy of 
Intense Pulsed Light on Liquid Foods

Heejeong Hwang*, Myongsoo Chung, Chanick Cheigh1

Ewha Womans University, Korea, 1Kyungpook National 
University, Korea

Intense pulsed light is a great alternative to thermal proces-
sing for ensuring safe foods with satisfactory qualities by 
using the high peak power of a broad spectrum light to the 
food. In mineral water and isotonic beverage, 7.0 log reduc-
tion of Pseudomonas aeruginosa were obtained with IPL treat-
ment at energy density of 44.6 mJ/cm2/s in just 5 s. At the 
same condition, 7.0 log and less than 1.0 log of reduction 
were obtained in apple juice for 60 s and in other liquids 
(juice, milk, and coffee) for 10 min. High transparency, 
optical penetration depth, and lightness of liquid allow the 
intensity of the light to be preserved as it penetrates into the 
sample so these could be important factors in bactericidal 
effect. Mineral water, isotonic beverage, and apple juice 
which have high bactericidal effect indicated 0.36, 0.18, and 
0.06 of transparency. And the rest opaque samples were 
shown remarkably lower value of transparency. Optical pene-
tration depth of apple juice was 4.95 cm and the rest samples 
have less than 2.1 cm. The lightness of mineral water, isotonic 
beverage, and apple juice was 87.79, 85.67, and 84.91. No 
correlation was found between the sterilization effect and pH.

P14 -075

Microfluidization Enhances Absorption of Lutein 
from Chlorella vulgaris by Caco-2 Intestinal Cells and 
Adult Rats

Kwang Hyun Cha*, Sang Hoon Jung, Hong Ryul Ahn, 
Suk Woo Kang, Kyung-A Kim, Cheol-Ho Pan
Functional Food Center, Korea Institute of Science and 
Technology (KIST), Korea

The bioavailability of lutein from intact and microfluidized 
Chlorella vulgaris was evaluated using a rat model and a 
coupled simulated digestion/Caco-2 cell transport assay. C.
vulgaris was microfluidized at various pressures (0-20,000 
psi); particle size decreased as the microfluidization pressure 
increased. The number of aqueous lutein micelles was 3-fold 
higher in C. vulgaris microfluidized at 20,000 psi (MC20K) 
than in untreated C. vulgaris (UC). The amount of lutein 
transported by Caco-2 cells was higher following incubation 
with MC20K than following incubation with UC. The concen-
trations of lutein in plasma, liver, and eyes of rats were 
significantly higher following administration of MC20K than 
following administration of UC. The amount of lutein rats 
absorbed correlated with the amount of microfluidized C. 
vulgaris they received. These results show that microfluidi-
zation ameliorates the release of lutein from C. vulgaris and 
might increase the bioavailability of lutein from lutein-rich 
microalgae.

P14 -077

Antioxidant Components of Roasted Sasa Bamboo 
(Sasa borealis) Leaves and Its Bio-stability in Stomach 
Intestine Track Model

Woo-Ri Kim*, Je-Seung Jeon, Kwang-Hyun Cha, Eun-Ha 
Lee, Byung-Hun Um
Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea

Sasa bamboo is the smallest species of bamboos in Korea, 
Japan, and China. The heat processing of bamboo leaves 
enhances their antioxidant activity as well as their taste and 
flavor. The total antioxidative activity of roasted S. borealis
leaves was shown to be four times higher than raw S. borealis
leaves in an in vitro antioxidative activity test using ABTS+ 

and DPPH. By using online ABTS+-HPLC analysis, we found 
that antioxidant components were newly produced via the 
roasting process; very few, if any, antioxidant components 
exist in the raw materials. From roasted S. borealis leaves, the 
following four antioxidative components were isolated and 
identified : (1) p-formyl phenol, (2) p-coumaric acid, (3) 
N-(p-coumaroyl) serotonin, and (4) N-feruloyl serotonin. The 
antioxidant activities of each isolated compound were 
evaluated via the ABTS+ and DPPH+methods. Bio-stabilities 
of the active compounds were assessed by using Stomach 
intestine track model. Coumaroyl and feruloyl serotonins are 
the main active components of the roasted Sasa bamboo 
leaves. Roasted S. borealis leaves have a significant potential 
for natural antioxidants for functional foods and cosmetic 
materials.
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P14 -078

Optimization of Pressurized Liquid Extraction of 
Antioxidative Components from Sasa japonica Leaves

Woo-Ri Kim*, Byung-Hun Um
Functional Food Center, Korea Institute of Science and 
Technology (KIST) Gangneung Institute, Korea

Sasa japonica is one of the smallest bamboo species in Korea 
and Japan. Pressurized liquid extraction (PLE) is an extraction 
method using subcritical liquids with high pressure and 
temperature, which gives higher extraction efficiency. The 
total antioxidative activity of the extract of S. japonica leaves 
by PLE was four times increased comparing to the low temp-
erature extraction, which was analyzed by online HPLC- 
ABTS+ radical scavenging screening system. We found that 
antioxidant components were newly produced and extracted 
via the high temperature heat extraction process. From the 
high temperature extracts, four antioxidative components 
were isolated and identified as (1) p-phenoxy benzaldehyde, 
(2) p-coumaric acid, (3) p-ethyl coumarate, and (4) Tricin. 
Furthermore, best extraction conditions were optimized for 
active components (p-phenoxy benzaldehyde, temperature 
200°C, ethanol 0%; p-coumaric acid, temperature 200°C,
ethanol 0%; p-ethyl coumarate, temperature 200°C, ethanol 
0%; Tricin, temperature 200°C, ethanol 44,35%), total phenolic 
contents (temperature 200°C, ethanol 0%), and antioxidative 
activity (temperature 200°C, ethanol 100%) by DPPH.

P14 -080

Effect of Microwave Treatment on the Chemical and 
Morphological Properties of Beef Loin Meat

Ho Jin Kang*, Sung-Yong Park, Mi-Sun Kim, Hae-Yeon 
Jhun, Jong-Dae Park, Hyun-Yu Lee, Jun-Seok Kum
Korea Food Research Institute, Korea

This study was carried out to investigate the chemical and 
morphological characteristics of beef loin following micro-
wave treatment. Two types of microwave treatment were 
applied. i.e., continued microwave treatments (CW) and 
holding microwave treatments (HW). There were no signifi-
cance different between untreated (Control) and microwave 
treated samples on the approximate, mineral, and amino acid 
composition. The SFA, MUFA, PUFA, UFA, P/S ratio of control 
and treatment samples were 49.9-51.2, 9.1-10.1, 59.8-60.4, 
0.23-0.26%, respectively. Compositions of fatty acid were not 
shown any difference among the samples. The order of 
increasing contents of fatty acid was found to be oleic acid, 
palmitic acid, stearic acid. The results of the scanning 
electron microscope indicated that the microwave treatment 
increasing induced broken of the microfibril on the beef loin 
meat. This result indicated that T2 (100 W, HW) is the most 
effective treatment with regard to the safety of beef loin meats 
without decreasing the chemical and morphological characte-
ristics.

P14 -079

Optimization of Pressurized Liquid Extraction 
Method for Antioxidants of Spent Coffee

Ya Fang Shang1,3*, Jiu Liang Xu1, Won Jong Lee2, 
Byung Hun Um1

1Functional Food Center, KIST Gangneung Institute, Korea, 
2Department of Food and Nutrition, Gangnueng-Wonju 
National University, Korea, 3Major of Biological Chemistry, 
University of Science and Technology, Korea

Coffee is one of the most consumed popular beverages 
throughout the world. Spent coffee that is produced in tons 
by restaurants and cafeterias, and consumers at domestic 
levels, could be a good resource of natural antioxidants. In 
this study, we optimized extraction conditions for antioxi-
dants from spent coffee using central composite design by 
efficient pressurized liquid extraction method. Optimal con-
ditions for total polyphenolics, caffeine, DPPH and ABTS 
were determined as 195°C 0.8 g sample loading, under these 
conditions, we compared 10 different cultivars coffees, and 
found that total polyphenolic in the range of 19.47 mg gallic 
equivalent/g, DPPH activity expressed as 16.05-38.35 mg Vit. 
C equivalent/g, caffeine 3.19-9.67 mg/g and ABTS activity 
expressed as 10.70-28.91 mg Vit. C equivalent/g. The antioxida-
tive activity of spent coffee extract showed that these residues 
possessed potential health benefits and can be used as an 
ingredient or additive in food and cosmetic industry.

P14 -081

Research on the Functional Rice Ginseng Drinks 
Using the M.P.D (Molecular Press Dehydration 
Method)

Sung-Yong Park*, Ho-Jin Kang, Mi-Sun Kim, Hae-Yeon 
Jhun, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park
Korea Food Research Institute, Korea

This experiment was carried out to develop the plain rice 
drink which was manufactured mix by different adding ratio 
of MPD ginseng powder. The qualities of ginseng prepared by 
an MPD method using dextrin, or dried using reused dehy-
dration liquid, or prepared by freeze-drying or hot-air drying, 
were compared in terms of approximate overall composition, 
color, water absorption index, total sugar, saponin, ash, crude 
fat, crude protein, and Bitter Ginseng taste. The approximate 
quality characteristic of ginseng prepared by the MPD method 
was higher in overall content than were those of ginseng 
prepared using other methods. MPD processing of ginseng 
powder electron microscopy results showed the pore surface. 
Bitter taste intensity using electronic tongue analysis MPD 
treatment was significantly lower than air drying and freeze 
drying. TLC results in Rice Water undiluted G1, G2, G3, etc. 
carbohydrate components were observed in Rice Water fer-
mented G1, G2, G3, as well as G4, G5, G6, G7 and other 
carbohydrate components were not observed at all. This 
study fermented rice water and MPD ginseng powder formu-
lation process additional studies are in progress by R.S.M.
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P14 -082

Quality Characteristics of Rice Muffin Prepared with 
Lipolytic Enzyme Treatment

Mi-Seon Kim*, Sung-Yong Park, Ho-Jin Kang, Hae-Yeon 
Jhun, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park
Korea Food Research Institute, Korea

This study was carried out to investigate the quality charac-
teristics of rice muffin prepared with rice flour following 
lipolytic enzyme treatment. Two types of enzyme treatments 
were applied, i.e., Candida cylindracea (MBR6) and porcine 
pancreas (MBR3). The volume index of rice muffins was not 
significantly different between that of the non-enzyme treat-
ment (control) and those of the enzyme treatments. The 
specific volumes of enzyme treated muffins were lower than 
that of the control but no significant differences were observed 
between rice muffins. In Hunter color's value, L value of rice 
muffin MBR6 is 54.88 and a value is 8.27. b values were not 
significantly different between that of the control and those 
of the enzyme treatment. The hardness of MBR6 was 1810.68 g 
and higher than those of control and MBR3. In sensory evalu-
ation, rice muffin MBR6 show suitable intensity in indicated 
that of brownness, expiation, cell uniformity, moistness, rice 
flavor. Sensory acceptability scores for MBR6 muffin are 
higher than control and MBR3 in taste, texture, overall accep-
tability. Consequently rice flour treated Candida cylindracea 
is an effective for improving the quality of rice muffin.

P14 -084

Quality Characteristics of Instant Nuroong-gi 
Porridges Prepared with Various Starches

Jong-Dae Park*, Chang-Hee Kim, Eun-Ji Choi, Hyun-Yu 
Lee, Jun-Seok Kum, Young-Chan Kim
Korea Food Research Institute, Korea

The objective of this study was to improve the quality recon-
stituted rice based instant nuroong-gi porridges though by 4 
type of starches such as corn starch, waxy corn starch, potato 
starch, and tapioca starch. The results indicated that water 
contents of instant nuroong-gi porridges were 70.19-72.33% 
there was no significant difference among the samples except 
the waxy corn starch. The pH of instant nuroong-gi porridges 
were significantly difference as 6.60-6.74 (p<0.05). The soluble 
solid of samples added starches were higher than control. 
The L, a, and b values were shown as 52.10-57.79, -0.81-1.10, 
and 4.84-6.62, respectively. Samples added 4 types of starches 
increased the viscosity change along with restoration time, 
however the control were not increased. The result of sensory 
score showed thatthe instant nuroong-gi porridges added 
waxy corn starch had highest test, color, texture, and overall 
acceptability than others.

P14 -083

Sensory and Physicochemical Properties of 
Dongchimi Added with Various Ingredients

Jong-Dae Park*, Eun-Ji Choi, Chang-Hee Kim, Hyun-Yu 
Lee, Jun-Seok Kum, Young-Chan Kim
Korea Food Research Institute, Korea

Dongchimi is a kind of mul-kimchi (or watery kimchi) made 
with simple ingredients and plenty of water. In an attempt 
to develop recipes of dongchimi made of natural ingredients, 
we compared physicochemical and sensory properties of 
various types of dongchimi which uses lemon grass, pepper-
mint, pineapple, black rice and beet as conditional ingre-
dients. Turbidity of dongchimi was increased gradually during 
fermentation, all of the samples were 1.06-2.07 after fermen-
tation. The pH of dongchimi decreased rapidly at samples 
during fermentation and ranged 4.64-4.78 at 3 days. In the 
results of sensory evaluation showed that dongchimi added 
with lemon grass had high flavor than other samples. Dong-
chimi added with black rice showed high score appearance 
and color acceptability. The dongchimi added with lemon 
grass and pineapple were showed no significant difference in 
the taste result in dongchimi. The result suggested that the 
application of lemon grass and pine apple as ingredients in 
dongchimi enhanced the sensory values of dongchimi.

P14 -085

Quality Properties and Consumer Perception of 
Porridge with Lentinus edoes Mycelium Rice

SoonSil Chun*, DongJoo Bing, HyunWoo Jo1, JiHyun 
Kim1, RaeYoung Kim2

Department of Food & Nutrition, Sunchon National University, 
Korea, 1Jeonnam Development Institute for Korean Traditional 
Medicine, Korea, 2Department of Food Service & Culinary, 
Changshin University, Korea

In this study, porridge were prepared by the addition of 25, 
50, 75, and 100% the with Lentinus edodes mycelia rice 
(Pyogo 480) to glutinous rice and we tested the physicoche-
mical and consumer perception. Its water absorbing character 
increased with increasing soaking time, whereas glutinous 
rice increased until 30 minutes. The pH of control was 6.33 
and it decreased as increasing amounts of Pyogo 480. Visco-
sity increased as increasing amounts of Pyogo 480 but spread-
ability show reverse effects. In color, lightness of control was 
higher than other samples. Redness and yellowness were 
increased as increasing amounts of Pyogo 480. In texture, 
hardness of 100% sample was the highest. Springiness of 
control was higher than other samples as 4.66. In consumer 
acceptance, flavor, appearance, viscosity, fishy, bitterness and 
sweetness were not significantly different among the samples. 
Taste of 50% sample was the lowest as 4.84. Overall accept-
ability was not significantly among the samples but 25% 
sample was the highest in samples added with Pyogo 480. 
As a results, Pyogo 480 could be considered a functional 
material, the optimum amount of Pyogo 480 to add for 
porridge would be 25%.
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P14 -086

Anti-oxidant Activities of the Fruit Sugaring Juice 
According to Storage Conditions

Gi-Bong Ko*, Ji-Young Song, Yu-Ri Kim, Chang-Ryeol Yang
YEDASON Co., Ltd., Korea

The aim of this study was to investigate the antioxidant 
activities, the DPPH radical scavenging activity, the total 
antioxidant capacity and the total phenol contents, of fruit 
juices drink using sugaring from various fruits such as Malus 
pumila miller (MPM-sugaring juice), Rubus coreanus (RC- 
sugaring juice), the mixture of Citrusparadisi and Punica 
granatum (CDPG-sugaring juice) and the mixture of Malus 
pumila miller and Citrus limonia (MPMCL-sugaring juice). 
The samples of storage conditions examined were stored up 
to 50 days at the various temperatures (4°C, 15°C, and 35°C.
All samples showed the increased antioxidant activities as 
the increased storage temperature and storage period, and 
CDPG-sugaring juice stored for 60 days at 35°C showed the 
highest antioxidant activities than other fruit sugaring juices. 

P14 -088

Quality Characteristics of Sikhea with Persimmon

Sang-Young Seo*, Min-Sil Ahn, So-Ra Choi, Eun-Ju 
Song, Min-Kyung Choi, Young-Sun Kim
Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

The results of influence on the saccharification and Sikhea 
by adding Daebong persimmon in this study are as follows. 
The soluble solid was increased and pH was not much 
different during the saccharification period using malt extract 
and godu-bab. As a result of preparatory experiment, the 
persimmon was added after saccharification and boiling of 
malt extraction. As additional levels of persimmon increased, 
the soluble solid and pH were little changed. In the Hunter’
value, a and b value were increased. The phenolic compounds 
and viscosity of Sikhea was increased as the addition quantity 
of persimmon increased. The results of a sensory test inclu-
ding yellowness, aroma and sweetness showed that Sikhea
added with 10-15% level persimmon were better than com-
parative one. In the storage characteristics, the soluble solid 
and pH were not much changed. L value was decreased 
whereas a and b value were increased during storage.

P14 -087

Computer-aided Design for Minimizing Water Con-
sumption and Wastewater Generation in Bean Process

Wang-Hee Lee*, Martin Okos1

Biosystems Machinery Engineering, Chungnam National 
University, Korea, 1Agricultural and Biological Engineering, 
Purdue University, USA

Recent reinforcement in environmental restrictions, limited 
availability of water, increasing cost for waste treatment have 
forced the food industries to utilize substantially less water 
and reduce wastewater. The objective is to evaluate water 
consumption and wastewater generation in the current US 
bean process and to propose alternatives that reduce water 
demands and discharge of wastewater. The main approach 
was computer-aided process design using a software specia-
lized for process modeling based on plant-scale audit data in 
the case study. Seven modifications were developed and 
illustrated that water input and wastewater generation could 
be reduced up to 55% and 91%, respectively, without change 
in product quality. This could save $142,000/year based on 
rough economic evaluation. The absolute amounts of COD 
and BOD5 was unchanged in the modifications, but treatment 
cost would less due to a reduction in volume compared to 
the current process. This study demonstrated the use of 
computer-aided design in large-scale food processing, sugges-
ting a sustainable food processing potentially be a huge 
advantage environmentally and economically.

P14 -089

Quality Characteristics of Cottage Cheese with Added 
Lactic Acid Bacteria Isolated from Kimchi 

Eun-Ju Song*, Min-Kyung Choi, Sang-Young Seo, So-Ra 
Choi, Min-Sil Ahn
Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

The aim of the present study was likely to determine making 
the cottage cheese with added kimchi lactic acid bacteria. We 
expected kimchi lactic acid bacteria was replaced imported 
lactic acid bacteria. Milk making to cheese was grade 3 with 
somatic cell count 475×103. Test strains were Lactobacillus 
sakei C-11, L. paracasei BK-3 and R-703 (Chr-Hansen) as 
control. Cheese yield was slightly increased in C-11 and BK-1 
compared to control. There was no difference in major che-
mical components between cottage cheese with added kimchi 
lactic acid bacteria and control. Lactobacillus sakei C-11 
strains was the most excellent texture and sensory and then 
BK-11 when used as a starter for cottage cheese was thought 
to be a possible.
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P14 -090

Effect of Roasting Conditions on the Antioxidant 
Activities of Cassia tora L.

Myung-Hye Lee*, Jin-Ho Cho, Bum-Keun Kim, 
Jong-Chan Kim
Korea Food Research Institute, Korea

This study was conducted to investigate the effect of roasting 
temperature and time on the antioxidant activities of Cassia 
tora L. In comparison to raw seed (7.15 mg/mL), total poly-
phenol content increased with roasting time (p<0.05). How-
ever, at higher roasting temperature (250°C), total polyphenol 
content decreased to 2.30 mg/mL at 10 min (p<0.05). Electron 
donating abilities increased continuously with roasting time, 
in which higher values were observed at lower temperatures 
(80.61% at 175°C and 80.75% at 200°C) than those of higher 
temperatures (76.26% at 225°C and 77.35% at 250°C). Although 
adequate L values were observed at lower temperatures 
(175°C and 200°C) regardless of roasting time, at higher 
temperatures (225°C and 250°C), it decreased largely at 10 
min. These results indicate that roasting temperature and 
time might be important factors to affect the antioxidant 
activities of Cassia tora L.

P14 -092

Physicochemical Properties of Sweet Potato Leather 
Added with Gelatin and Maltitol Syrup

Wen-Di Jin*, Sung-Hee Choi1, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea, 
1Department of Food Science and Nutrition, Dongeui University, 
Korea

Sweet potato should be processed by more various ways to 
make value-added products. Therefore, in this study, addition 
of gelatin and maltitol syrup to make the sweet potato leather 
was evaluated in terms of their influences on the product’s
physicochemical properties. Sweet potato flour was blended 
with different addition levels of gelatin and maltitol syrup to 
reinforce gelation and increase sweetness. Moisture content 
increased with increasing addition levels of gelatin and maltitol 
syrup. Protein content of sweet potato leather added with 30 
g gelatin and 50 g maltitol syrup were the highest. Higher 
addition levels of gelatin resulted in more lightness value and 
showed lower redness value and higher yellowness value in 
all samples. Addition of 30 g gelatin and 50 g maltitol syrup 
showed the highest yellowness value compared to other 
samples. In textural properties, the higher addition levels of 
gelatin showed lower hardness, but higher springiness and 
gumminess. Total phenolic contents of sweet potato leather 
were not really high. In conclusion, gelatin and maltitol 
syrup could be good ingredients to make sweet potato leather.

P14 -091

Quality Characteristics of Pound Cake Applying 
Low-fat Margarine with Modified Starches

JunHyun Lee*, Ara Jo, SeRa Hong
Samyang Group Food R&D Center Solution Center, Korea

The quality characteristics of pound cake with 30% fat reduced 
margarine by applying modified starches were investigated. 
Emulsion stability and smooth texture of low-fat margarine 
applying NEOCAP P were superior to those of applying 
SUNMIX S or SUNMIX NH. On the other hand, water phase 
of SUNMIX S and SUNMIX NH showed high viscosity and 
formed unstable emulsions that were impossible off the 
production of the final product. The volume of pound cake 
prepared by low fat margarine applying NEOCAP P was 
increased from 1000 mL to 1050 mL compared to the control, 
and height and burning loss rate were similar. The hardness 
of pound cake with low fat margarine using NEOCAP P was 
decreased compared to the control during storage days. The 
lightness value of the pound cake was increased by using low 
fat margarine compared to the control. The sensory quality 
of the pound cake with low fat margarine showed lower 
hardness and similar overall acceptability compared to the 
control.

P14 -093

Effects of Modified Parboiling Process on Milling 
Yield and Physicochemical Characteristics of 
Parboiled and Partially Milled Rice, Olbyeossal, with 
Korean Glutinous Rice

Anggi Hayu Hapsari*, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea

Severity of parboiling treatment would affect many properties 
of parboiled rice. Therefore, this study aimed to develop a 
new method for parboiling and investigate the effects on 
milling yield and physicochemical characteristics of parboiled 
and partially milled rice, Olbyeossal, with Korean glutinous 
rice (Sinseon Chalbyeo). The rice was tumbled at room 
temperature for 4, 5, and 6 h, tempered at room temperature 
for certain time, 2, 4, and 5 h and retorted at 120oC for 5 
min. This modified method successfully produced rice with 
higher milled rice yield (MRY) and head rice yield (HRY) 
than conventionally parboiled rice. Presence of high pressure 
resulted darker color of rice than that of conventional one. 
There was no significant difference in moisture content, ash 
content and protein content, but there were less content of 
lipid compared to conventionally parboiled rice. Furthermore, 
it was able to produce rice with high flavonoid content and 
total phenolic content, which performed high antioxidant 
activity. In conclusion, the modified method was able to 
produce rice with higher MRY, HRY and satisfactory func-
tional properties as well as to reduce processing time.
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P14 -094

The Physicochemical Characteristics of Spray-Dried 
Mandarin (Citrus unshiu) Beverage Powder

Ki-Chang Lee*, Sang-Mi Lee, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea

Mandarin is one of the popular fruits in Korea and has been 
mainly consumed as a table fruit or fruit juice. Spray drying 
is one of the techniques used extensively in food industries 
and it is used under optimal processing conditions to obtain 
powders. Therefore, this study aimed to investigate the 
possibility to manufacture mandarin beverage powder using 
spray drying. Moisture content and titratable acidity decreased 
with increasing the addition level of maltodextrin and the 
inlet air temperature. Increase in maltodextrin addition level 
impacted on the increase in L* values, but decrease in a* 
values and b* values. pH increased with increasing inlet air 
temperature. Water soluble index (WSI) decreased with 
increase in maltodextrin addition level. The highest drying 
yield was produced in mandarin beverage added with 30% 
maltodextrin and inlet temperature 150°C at 70.27%. In 
conclusion, addition of 30% of maltodextrin and inlet tempe-
rature 150°C would be the most suitable addition level to 
make mandarin beverage powder. It might be possible to use 
mandarin beverage powder to develop a new product and 
make various kinds of food product from mandarin.

P14 -096

A Study of Different Gelling Agent Effects on Yanggaeng
Texture for Elderly

Ji-Soo Han*, Yu-Na Song, Jung-Ah Han
Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea

To determine the textural properties of food for elderly, 
different gelling agent (κ-carrageenan, low acyl gellan, locust 
bean gum, and glucomannan) with different level was used 
to make yanggaeng. The textural and sensory properties of 
products were compared with control (agar yanggaeng). For 
lightness, the yanggaeng added low acyl gellan gum 0.4% 
showed the highest value and there was no significant dif-
ference among the others. All the yanggaeng made with each 
gelling agent showed a significant increase in pH and syne-
resis with decreasing amount of gelling agent. For textural 
properties, hardness of agar yanggaeng was much higher than 
that of κ-carrageenan, and significant increase of hardness 
was measured with increasing gelling agent content. Agar 
yanggaeng showed relatively lower sweetness than those con-
taining other gelling agents. By sensory test on elderly, low 
acyl gellan 0.4% was the most acceptable addition level for 
yanggaeng.

P14 -095

Physicochemical Properties and Consumer Preference 
of Cookies Supplemented with Codonopsis lanceolata 
Powder

Jun Ho Lee*, Ji Hoon Song, Ji Eun Choi
Daegu University, Korea

The feasibility of incorporating Codonopsis lanceolata powder 
(CLP) as a value-added food ingredient in bakery food pro-
ducts was investigated using cookies as a model system. CLP 
was incorporated into cookies at 0, 5, 10, 15, or 20% weight 
amounts, based on the total weight of wheat flour. Cookie 
qualities, such as pH, spread ratio, leavening rate and loss 
rate decreased significantly with increasing levels of CLP 
added (p<0.05). In terms of color, lightness decreased but 
redness increased significantly (p<0.05) with higher levels of 
CLP content. Hardness also significantly increased (p<0.05). 
The antioxidant properties measured by ABTS and DPPH 
radical scavenging activity increased significantly by the 
addition of CLP (p<0.05). Finally, the consumer acceptance 
test has indicated that 10% CLP incorporation into the cookie 
formulation had a significantly favorable effect on consumer 
preferences in all attributes.

P14 -097

Quality Characteristics of Cereal Bar Prepared with 
Different Addition Levels of Gelling Agents

Min-Ji Kim*, Su-Jung Hwang1, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea, 
1Faculty of Herbal Food Cuisine and Nutrition, Daegu Hanny 
University, Korea

Cereal bars are created using a variety of grains, while starch 
syrup is used to stick them together. The purpose of this 
study was to improve textural characteristics of cereal bar 
prepared mainly with puffed rice, black sesame, nuts, dried 
fruits and different mixture ratios of starch syrup, oligosac-
charides and gelatin. There were three big groups of samples 
as follows; cereal bars added with starch syrup and oligosac-
charides (SOC), cereal bars added with starch syrup and 
gelatin (SGC) and cereal bars added with oligosaccharides 
and gelatin (OGC). Addition ratio of syrup and oligosaccharide 
were 1:9, 2:8, 3:7, 4:6 and 5:5 (w/w); addition ratio of syrup 
and gelatin were 9:1, 8:2, 7:3 and 6:4 (w/w); and addition 
ratio of oligosaccharide and gelatin were 9:1, 8:2, 7:3 and 6:4 
(w/w). In texture analysis, increase in addition ratio of starch 
syrup and gelatin produced cereal bars with higher hardness. 
In sensory evaluation, SGC with 9:1 ratio showed the highest 
scores in flavor, taste, chewiness and overall acceptability. In 
conclusion, textural properties and sensory evaluation of 
cereal bar added with starch syrup and gelatin with ratio of 
9:1 was the most preferable.
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Effect of Mulberry Concentrate on the Rancidity of 
Yackwa during Storage

SukKyung Shin*, MeeRee Kim
Department of Food & Nutrition, Chungnam National 
University, Korea

The purpose of this study was to evaluate the lipid oxidation 
of yackwa added with mulberry concentrate (0, 1, 2 or 3%) 
during storage at 60. After 3 wks storage, the acid value of 
3% mulberry added yackwa was lower than that of control 
yackwa. Hydroperoxide value (22.39 meq/kg) of 3% mulberry 
added yackwa at 2 wks storage was lower extent to 50% than 
that of control yackwa (47.03 meq/kg). Also, After 3 wks 
storage, TBA value of 3% mulberry added yackwa (10.25%) 
was lower about 2 folds, compared with that of control yackwa
(18.3%). The L (lightness) and b (yellowness) values of Hunter 
color system in mulberry added yackwas decreased signifi-
cantly as the increase of mulberry addition amount, whereas 
a (redness) value increased. The antioxidant activity such as 
DPPH radical scavenging activity was significantly increased 
in mulberry added yackwa, compared with that of control. It 
was supposed that delaying effect of mulberry on the rancidity 
of yackwa was derived from antioxidant activity.

P14 -100

Quality Characteristics of Bread Added with Dried 
Mulberry Pomace During Storage

HyunJeong Kim*, MeeRee Kim
Department of Food & Nutrition, Chungnam National University, 
Korea

The purpose of this study was to evaluate the quality cha-
racteristics of bread added with dried mulberry pomace 
(DMP, 0, 1, 3 or 5%) during storage at 4°C for 7days. During 
the entire storage period, moisture content was higher in the 
breads containing DMP, compared with the control bread. 
Textural properties by TPA showed that hardness of DMP 
bread maintained lower in hardness than that of control 
during the entire storage period. Moreover, DSC results 
showed that ∆ (crystal melting enthalpy) of the bread 
containing DMP was lower than that of control bread, which 
was indicating to retard the retrogradation. The sensory 
preference test results demonstrated that the bread with 3% 
DMP had higher scores in overall preference than the others. 
These results suggested that DMP contributed the bread to 
delaying the retrogradation during storage.

P14 -099

Antioxidant Activity and Quality Characteristics of 
Cooki Added with Fermented Chestnut Inner Shell

Soyoung Park*, Hyunjeong Kim, SukKyung Shin, 
MeeRee Kim
Department of Food & Nutrition, Chungnam National 
University, Korea

The purpose of this study was to evaluate the cookies added 
with fermented chestnut inner shells (FCI). The cookies were 
prepared with three different levels (0.25%, 0.5% or 1%) of 
FCI. During storage, moisture content was higher in the 
cookies containing FCI, compared with the control cookies. 
As the amount of FCI increased, pH of cookies added with 
FCI decreased slightly, whereas acidity increased. The L 
(lightness) and b (yellowness) values in Hunter color system 
of the cookies with FCI decreased during storage, while the 
a (redness) value increased during storage. Higher reducing 
sugar was contained in cookies with FCI than in the control. 
Textural properties by TPA showed that hardness, cohesive-
ness, gumminess and chewiness decreased as increase of FCI 
amount. Total phenol content increased in the cookies with 
FCI. Antioxidant activity such as DPPH radical scavenging 
activity increased in the cookies with FCI, compared with 
that of control. It is supposed that cookie with FCI may be 
high quality with antioxidant activity.

P14 -101

The Quality Characteristics of Salmon Jerky Prepared 
with Maltodextrin, Sugar and Capsaicin Powder

Gui-Hun Jiang*, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea

To consume salmon more and easily, dried salmon, such as 
salmon jerky could be one of the way. In this study, salmon 
jerky was prepared with various ingredients and investigated 
for their quality characteristics. As ingredients, maltodextrin, 
white sugar, and capsaicin were added and prepared to salmon 
jerky. Physicochemical and sensory characteristics of salmon 
jerky were investigated. pH of salmon jerky ranged at 5.79- 
5.86 and maltodextrin addition resulted the lowest pH among 
all samples. Salmon jerky with white sugar was the highest 
in lightness value at 44.94, while salmon jerky with capsaicin 
was the highest in redness value at 16.23 among samples. 
Moisture content of salmon jerky with white sugar was signi-
ficantly higher than that of other salmon jerky samples. In 
texture profile, salmon jerky with white sugar was lowest in 
hardness and chewiness, but was significantly highest in 
springiness. In sensory evaluation, salmon jerky added with 
white sugar showed that there was no difference in flavor; 
however, it was the highest in juiciness and tastes and had 
good overall acceptability. In conclusion, salmon jerky with 
white sugar addition had the best sensory quality.
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α-Amylase Inhibitory Activity of Methanol Extract 
from Myagropsis myagroides 

Won-Min Pak*, Seul-A Jung, Koth-Bong-Woo-Ri Kim1, 
Min-Ji Kim1, Da-Hyun Jeong, Bo-kyeong Kang, Si-Woo 
Bark, Bo-Ram Kim, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong National 
University, Korea, 1Institute of Fisheries Sciences/Pukyong 
National University, Korea

This study was performed to investigate the possible use of 
Myagropsis myagroides (Mm) methanol extracts to inhibit 
activity against α-amylase. In the test, the Mm methanol 
extracts showed α-amylase inhibitory activity of 13% at 
concentration of 5 mg/mL. The results showed that the 
hexane fraction from Mm methanol extract exhibited α-amy-
lase inhibitory activity with an IC50 value of 4.24 mg/mL. The 
hexane fraction was separated using silica-gel column chromato-
graphy and 6 subfractions were obtained. The fraction eluted 
with CHCl3: MeOH=50:1 showed the highest α-amylase 
inhibitory activity with an IC50 value of 0.72 mg/mL. This 
fraction was purified by sephadex LH-20 column chromato-
graphy and ODS Sepak cartridge, and 7 subfractions were 
obtained. Fraction 4 also showed a strong α-amylase inhibitory 
activity with an IC50 value of 0.75 mg/mL. The fraction 4 was 
purified by sephadex LH-20 column chromatography and 
ODS Sepak cartridge, and 6 sub-fractions were obtained. 
Fraction 4-2 was identified as sargachromanol I with an IC50 

value of 0.81 mg/mL.

P14 -104

Optimization of Culture Conditions for Producing 
Cellulose-degrading Enzyme from Cellulophaga lytica 
PKA 1005

Si-Woo Bark*, Koth-Bong-Woo-Ri Kim1, Min-Ji Kim1, 
Hyun-Jee Kim, Da-Hyun Jeong, Bo-kyeong Kang, Won-Min 
Pak, Bo-Ram Kim, Sung-Mee Lim2, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong National 
University, Korea, 1Institute of Fisheries Sciences/Pukyong 
National University, Korea, 2Department of Food Nutrition and 
Science, Tongmyong University, Korea

This study was conducted to screen cellulose-degrading 
microorganism and investigate the characteristics of the 
cellulose-degrading activity of its crude enzyme. A marine 
bacterium which produces extracellular cellulose-degrading 
enzyme was isolated from the red seaweed, Grateloupia 
elliptica Holmes. 16S ribosomal RNA gene sequence analysis 
and physiological profiling resulted in the bacterium's identi-
fication as Cellulophaga lytica strain, named Cellulophaga 
lytica PKA 1005. To determine the optimal culture conditions 
for the detection of the growth in Cellulophaga lytica PKA 
1005. The optimal culture conditions for the growth of Cel-
lulophaga lyticaPKA 1005 were pH 7, 2% NaCl, and 30°C
with 96 h incubation time.

P14 -103

The Effect of Electrolyzed Water on Dried Undaria 
pinnatifida for Reducing Coliform Counts

Bo-Ram Kim*, Koth-Bong-Woo-Ri Kim1, Min-Ji Kim1, 
Hyun-Jee Kim, Da-Hyun Jeong, Bo-kyeong Kang, Si-Woo 
Bark, Won-Min Pak, Sung-Mee Lim2, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong National 
University, Korea, 1Institute of Fisheries Sciences/Pukyong 
National University, Korea, 2Department of Food Nutrition and 
Science, Tongmyong University, Korea

This study was conducted to investigate the effect of electro-
lyzed water (EW) to reduce coliform bacteria of dried Undaria 
pinnatifida (UP). The UP was washed in order of 15% EW, 
tap water (TW), and distilled water following conditions :15% 
EW for 5 or 10 min (washing times:1-3), TW for 1 min, and 
distilled water for 10 min (washing times:5-3). Total washing 
times of 15% EW and distilled water was 6 times. The 
number of viable cell, coliform, and molds of untreated 
sample at 15% EW for 5 and 10 min were 103-101 CFU/g. 
After washing with EW at 5 min, the viable cell counts were 
reduced about 1-2 log cycle as compared with control. In the 
coliform counts, UP with 15% EW for 5 min was not detected 
except treatment of 1 washing treatment. The molds counts 
were not detected in the whole- and the surface-UP. In treat-
ment of EW for 10 min, there was no detection in all treat-
ments. In color value, there were no significant differences. 
In the sensory evaluation, the UP washed 1 time with 15% 
EW for 10 min got higher score on color, aroma, and taste 
than other conditions. These results suggest that the treat-
ment at 15% EW for 10 min is effective to reduce coliform 
bacteria of the UP.

P14 -105

Anti-inflammatory Activity of the Sargassum fulvellum
Water Extracts in LPS-induced RAW 264.7 Cells

Bo-Kyeong Kang*, Da-Hyun Jeong, Koth-Bong-Woo-Ri 
Kim1, Min-Ji Kim1, Si-Woo Bark, Won-Min Pak, Bo-Ram 
Kim, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong National 
University, Korea, 1Institute of Fisheries Sciences/Pukyong 
National University, Korea

This study was carried out to verify the in vitro and in vivo
effect of water extracts from Sargassum flvellum (SFWE) on 
anti-inflammatory activity in lipopolysaccharide (LPS)-induced 
murine macrophages. It was shown that there was more 
enhancement of RAW 264.7 cells in the proliferation of the 
group treated with SFWE than that of the negative control. 
The nitric oxide (NO) secretion was considerably diminished 
by SFWE over 85% at 100 μg/mL. The TNF-α, IL-1β, and IL-6 
secretion of macrophages treated with SFWE decreased com-
pared with the positive control, especially, IL-1β secretion 
was inhibited over 80% compared with positive control at 
100 μg/mL. The expression of COX-2 and iNOS were also 
significantly inhibited by SFWE. In acute toxicity test using 
the BALB/c mice, there were no moralities in mice adminis-
tered with SFWE (5 g/kg body weight) for 2 weeks of obser-
vation period. Moreover, mouse ears edema using ICR mice 
treated with SFWE appeared lower than that of the positive 
control. In conclusion, it is presented that SFWE can suppress 
inflammation by modulating NO, cytokines, and other medi-
ators’ secretion without any toxicity.
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Anti-inflammatory Activity of the Tuna Eyeball Oil in 
LPS-induced RAW 264.7 Cells

Da-Hyun Jeong*, Koth-Bong-Woo-Ri Kim1, Min-Ji Kim1, 
Bo-Kyeong Kang, Si-Woo Bark, Won-Min Pak, Bo-Ram 
Kim, Dong-Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries 
Sciences/Pukyong National University, Korea

This study investigated the anti-inflammatory effects of tuna 
eyeball oil (TEO) using LPS-induced inflammatory responses. 
The murine macrophage cell line RAW 264.7 cells were used 
and MTT assay was performed to measure the cell prolifera-
tion ability. The secretion of nitric oxide (NO), and cytokine 
was measured by ELISA. The expression of iNOS, and COX-2 
protein were studied by immunoblotting. The BALB/c mice 
were used for an in vivo acute toxicity test, and ICR mice 
were purchased to evaluate croton oil-induced ear edema. As 
results, there was no cytotoxicity in proliferation treated with 
TEO compared to the control. NO and cytokines levels were 
decreased with increasing concentration of TEO and inhibited 
up to 50%. Moreover, TEO reduced the expression of iNOS 
and COX-2 proteins in a dose-dependent manner. The edema 
formation in the mouse ear was reduced at the highest dose 
tested compared to that of the control. Moreover, in acute 
toxicity test, there were no moralities in mice administered 
with TEO (5 g/kg body weight) for 2 weeks. These results 
suggested that TEO may have significant effects on inflam-
matory factors and be a potential anti-inflammatory therapeutic 
materials.

P14 -108

Evaluation of Pork Gelatin on the Characteristics of 
Regular-fat Sausages with Reduced Fat Contents

Chang Hoon Lee*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

Fat is the major ingredient to contribute the sensory and 
physicochemical characteristics for meat industry. However, 
high fat intake is caused to increase risk of obesity and 
several types of cancers. Thus, the aim of this research is to 
evaluate the characteristic of sausages with the addition of 
gelatin to replace with fat. Sausages were manufactured with 
different levels of pork-back fat (5, 10, 20%) with the addition 
of 1.5% of gelatin powder, as compared to the regular-fat 
sausages. Physicochemical properties and microbial counts 
were measured. These different results of chemical compo-
sition among treatments were caused by adding the different 
fat content with or without gelatin. There was no differences 
in pH and color among treatments (p>0.05). In addition, 
sausages were not detected the total bacterial counts and 
Enterobacteriaceae (<102 cells/g). There was no difference 
between regular-fat sausages and sausages containing gelatin 
powder in expressible moisture, cooking loss and textural 
properties, Therefore, reducing the fat content of sausage in 
the manufacture was substitute with the addition of 5% of 
fat content and 1.5% of gelatin powder as a fat replacer.

P14 -107

Development of Preparation Method for New 
Enzyme-treated Royal Jelly

Jae-Min Yoon*, Young-Ho Kim, Kwang-Soo Kim, Hyo-Jin 
Kang, Min-Sun Moon
Samyang Group Food R&D Center, Samyang Genex Corporation, 
Korea

Royal jelly (RJ), the unique food for queen bees, is taken as 
a dietary supplement for a long time because it is promoting 
growth in children and improvement of general health status 
to enhancement of longevity for the elderly. RJ contains 
various nutrients. Among those nutrients, 10-hydroxy-2- 
decenoic acid (10-HDA) is good for protecting skin from UV 
rays and keeping skin hydration. The aim of the present 
study was to establish the enzyme treatment method for 
hydrolyzing RJ proteins. Enzyme treated RJ was separated by 
SDS-PAGE, that revealed bands between 10 to 250 kD. After 
enzyme treatment of the RJ, protein bands of between 4 kD 
to 55 kD were decreased. Four enzymes (BC Pepsin 1:3000, 
Prozyme 2000P, Brewers Clarex, Cytolase PCL5) were selected 
from among 11 enzymes, which is approved as food additive 
in the KFDA. We first confirmed that this treated RJ contained 
the same levels of 10-HDA as in untreated royal jelly. In 
conclusion, we developed preparation method of new enzyme 
treatment without 10-HDA reduction for improving absorp-
tion and digestion.

P14 -109

Properties in Ohmic Heating of Beef Legs Bone Stock 
for Seollengtang Produce

Mi-Sun Park*, Sang-Pil Hong, Nam-Hyouck Lee, 
Young-Ho Kim
Korea Food Research Institute, Korea

This study investigated ohmic heating method to extract a 
bone stock from the beef legs. The beef legs cut into fixed 
size and a 0.1M NaCl solution was added to the samples in 
a 1:3.3 sample/solution ratio (w/v). The ohmic heating bone 
stock was produced from conditions of a impressed electro- 
motive force in 300 V and a pressure in 0.2 Mpa at 120°C
for 2, 4, 6, and 8 h, respectively. The control group was gas 
heating method (100°C). The ohmic heating solid content was 
4.13±1.12% after 2 h. It was described significant high 
content, compared to solid content of extraction by gas 
heating for 8 h (p<0.05). And the ohmic heating solid content 
increased during the duration of heating time, but it was not 
displayed in significant difference after 4 h. The protein 
content was similar to solid content results. Compositions of 
amino acid had a highest content of sweet amino acids 
regardless of heating methods and times. The contents of Ca, 
Mg and P by ohmic heating were a maximum of 2.5 times 
higher than gas heating. The ratio of Ca/P contents was 
gradually decreased until 6 h with heating and increased at 
8 h regardless of heating methods.
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Quality Characteristics of Cheonggukjang Ssamjang 
with Added Semi-dried Bell Pepper during Storage

Seok Young Kim1,2*, Seon Mi Yoo1, In Kook Hwang1, 
Bo Ram Park1, Hye Min Han1

1Department of Agro-food Resources, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea, 2Department of Nutrition Science & Food 
Management, Ewha Womans University, Korea

As demanding for a diverse processed cheonggukjang products, 
ssamjang was manufactured with cheonggukjang and semi- 
dried bell pepper. We investigate the quality characteristics 
of ssamjang replaced doenjang with cheonggukjang by adding 
semi-dried bell pepper 0, 1, 3, 5% for fermentation in room 
temperatures. Semi-dried bell pepper contains 31.5% mois-
ture, 9.52% crude protein, 0.23% crude fat and 26.7% total 
sugars. As increasing the addition of semi-dried bell pepper, 
moisture content and viscosity were significantly increased. 
Color-L, a, and b were decreased, total bacteria counts tend 
to be decreased. pH was decreased and titratable acidity was 
increased. Depending on the storage period, moisture content 
was increased, viscosity and TPA parameters except for adhe-
siveness were decreased. Total bacteria counts were increased 
and decreased repeatedly during storage. As yeast and mold 
bacteria were observed from 3rd week, it needs to be stored 
in low temperatures. Color-L, a, and b, amino-type nitrogen 
content and pH were decreased. And titratable acidity and 
reduced sugars were increased.

P14 -112

Effects of Different Blanching Methods on the Quality 
Characteristics of Sweet Pepper (Capsicum annuum L.)

In Guk Hwang*, Jae Yoon Byun, Ha Yun Kim, Seon Mi Yoo
Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

We investigated the effect of various blanching methods on 
the quality characteristics of sweet pepper. The stem and 
seeds were removed, and edible parts were collected. These 
portions were cut in almost equally shaped small pieces 
(0.5×5 cm). The three blanching methods (parboil, steaming 
and stir-frying) commonly used in Korean cuisine and two 
cooking times were employed. Raw and cooked sweet peppers 
were measured for proximate composition, ascorbic acid 
content, free sugar content, and organic acid content. Results 
showed that the proximate composition, ascorbic content, 
free sugar content, and organic acid content was significantly 
(p<0.05) affected by the blanching procedure; the loss rate 
varied among individual compounds. Parboil, steaming, and 
stir-frying significantly reduced the ascorbic acid content 
(29.4-55.2%), fructose content (8.6-45.1%), and glucose content 
(8.1-41.9%) in the sweet pepper. Oxalic acid, citric acid, 
succinic acid, and furmaric acid as organic acid in sweet 
pepper was detected and their contents were significantly 
reduced during blanching procedures. The highest loss was 
observed after parboil, followed by steaming, and stir-frying. 

P14 -111

Evaluation of Physicochemical and Textural Properties 
of Pork Model Sausages Manufactured with Lentil 
Protein

Hong Kim*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

Lentil bean is one of top 5 healthy foods in the world. The 
objective of this study was to evaluate physicochemical and 
textural properties of low-fat pork model sausages manufac-
tured with lentil powder and lentil protein concentrate (65%) 
to replace soy protein isolate (SPI) as a fat replacer in low-fat 
sausages of pork model sausages were manufactured; CTL 
(control), T1 (SPI 1%), T2 (Lentil powder 1%), and T3 (lentil 
protein concentrate 1%). pH and hunter color values of all 
treatments were not different (p>0.05). Cooking loss was 
ranged from 4.90 to 7.37%, but, no differences among treat-
ments were observed (p>0.05). All treatments showed similar 
textural properties of hardness, springiness, gumminess, 
chewiness, and cohesiveness (p>0.05), resulting in the 
potential possibility of lentil protein as a replacer of soy 
protein. Based on the results, model sausages with lentil 
powder or lentil protein showed similar physicochemical and 
textural properties as compared to the model sausage with 
SPI (p>0.05). In conclusion, lentil powder and lentil protein 
could be used in low-fat meat product as a fat replacer to 
substitute SPI, regardless of their protein content.

P14 -113

Optimization of Pan Fried Pumpkin Premix with 
Pumpkin Powder Using Response Surface 
Methodology

Dong-Sun Shin*, Bo-Ram Park, Seon-Mi Yoo
Department of Agrofood Resources, National Academy of 
Agricultural Science, Rural Development Adminstration, Korea

This study was conducted to develop the optimum mixing 
rates of a functional pan fried pumpkin including pumpkin 
powder and to have the high preference to all age groups. 
The produced of this study were to optimum the composite 
recipe by making pan fried pumpkin, respectively, with the 
different 16 experimental point with 3 replicates of the 
weight of pumpkin powder (X1), rice mix starch (X2) and 
mung bean starch (X3), and by quantities of the using response 
surface methodology (RSM). The effects of the addition of the 
three variables on the quality of pan fried pumpkin were 
assessed in terms of color, viscosity and sensory evaluation 
were dependent parameters. The results of the sensory evalu-
ation produced very significant values for appearance, color, 
flavor, taste, viscosity, overall acceptability and the results of 
instrumental analysis showed significant values in color, 
viscosity. The optimal mixing percentage of pumpkin powder, 
rice mix starch and mung bean starch were 7.61 g, 6.47 g, 
and 7.50 g for overall quality of 12.50 g, 5.00 g, and 5.00 g 
for maximum score of overall organoleptic quality, respectively. 
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Pulsed Electric Fields as a Potent Pasteurization 
Method for Beverages Containing Saccharomyces 
cerevisiae-encapsulated Alginate Beads

Ji-Hyun Lee*, Dong-Un Lee
Department of Food Science & Technology, Chung-Ang 
University, Korea

Although encapsulation is a useful technique to preserve 
beneficial microorganisms or functional substances to send to 
a target in a body more effectively, its application to food has 
been limited because of the low heat-stability of beads. In 
this study, pulsed electric field (PEF), a novel non-thermal 
processing, was selected to overcome the limitation of the 
encapsulation. To investigate the effect of PEF on encapsu-
lated beneficial microorganisms, alginates beads were prepared 
by extrusion of the mixture of Saccharomyces cerevisiae and 
sodium alginate solution using a syringe pump. PEF treat-
ment condition for alginate beads was the field strength of 
10, 13, and 15 kV/cm during 1 to 3 s. The initial cell con-
centration of S. cerevisiae in alginate bead was 3.96×105 

CFU/mL. Whereas HTST processing killed every bacteria in 
bead, the certain number of S. cerevisiae was found survived 
in alginate beads after PEF treatment. Also, S. cerevisiae in 
alginate beads were protected approximately 1.7 log CFU/mL 
more at maximum than a microbial suspension with similar 
microbial population. The result suggests PEF as a potent 
pasteurization method for beverages containing functional 
beads.

P14 -116

Physicochemical Characteristics and Biological 
Activities of Makgeolli Added with Akebia quinata 
Fruit during Fermentation

Jun-Ki Lee*, Hyeon-Ju Jo, Jeung Hee An1

Department of Food Science and Technology, Seoul National 
University of Science & Technology, Korea, 1Division of Food 
Bioscience, Konkuk University, Korea

This study investigated the characteristics and biological 
activity of makgeolli added with different levels (0, 1, 3, 5, 
and 7%) of Akebia quinata (AQ) fruits. The level of acidity, 
amino acid, alcohol, and total sugar increased with adding 
of AQ fruit. A total sensory score of makgeolli added at 7% 
AQ fruit showed higher values than those of other samples. 
The antioxidant activity and nitric oxide (NO) inhibitory 
activity were significantly higher with the addition of AQ 
fruit. The anticancer activities of the AQ-adding makgeolli
showed the toxicity against DU145, HeLa, MCF-7, and U87 
cancer cells. Antibacterial activity of the adding of AQ was 
significantly increased in the Shigella flexneri. Our results 
suggest that AQ could effectively be used as a natural 
additive to improve the biological activities in makgeolli.

P14 -115

Effect of pH and Presence of Sodium Choloride on 
Inactivation of Escherichia coli, Saccharomyces 
cerevisiae, Lactobacillus brevis, Lactobacillus 
plantarum by Pulsed Electric Fields

Gun-Joon Lee*, Min-Su Kim, Dong-Un Lee
Department of Food Science & Technology, Chung-Ang 
University, Korea

The aim of this research is to evaluate the individual influ-
ence of pH and sodium chloride on the inactivation of four 
species of bacteria, Escherichia coli, Saccharomyces cerevi-
siae, Lactobacillus brevis and Lactobacillus plantarum using 
a PEF batch module in a pilot scale. The results of this work 
was affected by PEF treatment conditions and culture medium 
conditions on the inactivation and potential growth of E. coli, 
Lb. plantarum, Lb. brevis and S. cerevisiae in Ringer solution 
buffer. The PEF treatment was conducted with the field 
strength of 10-20 kV/cm. The initial cell concentration was 
approximately 107 CFU/mL for E. coli and Lb. brevis, and 106

CFU/mL for Lb. plantarum and S. cerevisiae respectively. As 
results of this research, maximum inactivation of medium 
with sodium chloride (3-5% w/v) was approximately 2.8 and 
4.2 log CFU/mL for E. coli and S. cerevisiae respectively. 
However Lb. plantarum and Lb. brevis were not detected in 
medium with sodium chloride. Maximum inactivation of in 
acidic medium (pH 5-5.5) was approximately 3.5 Log CFU/mL 
for E. coli. In contrast Lb. plantarum and Lb. brevis were not 
detected in acidic medium.

P14 -117

Evaluation of Reconstitution Ability of Milk Based 
Powders: New Methodology to Measure Wetting 
Property

Jeae Lee*, Jee-Young Imm
Department of Foods and Nutrition, Kookmin University, 
Korea

The reconstitution ability of milk based powder is an impor-
tant factor in determining the product’s quality. Still, there 
is no straightforward standard method for wettability of pow-
ders and uncontrolled variables of inherent methodology 
often cause erroneous results. In newly devised equipment, 
5 g (± 0.01 g) of sample placed on the sieve (150 μm) 
attached container, moves down to the water bath (25°C) 
until the sensor touches the surface. The timer (s) starts right 
away and stops by pressing a button. We have measured 4 
types of yogurt powder by using this device [T-yo, Kyles, 
Yoguryo. Pernigotti : 8.36 (σ=0.73), 5.28 (σ=0.45), 5.80 (σ
=0.93), 21.15 (σ=6.86), respectively]. And these difference 
was clearly demonstrated whereas tradition method [T-yo, 
Kyles, Yoguryo. Pernigotti : 3.20 (σ=0.64), 2.60 (σ=0.20), 3.26 
(σ=3.26), 5.67 (σ=1.07), respectively].This equipment will be 
used in measuring wettability of many kinds of power products.
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Quality Characteristics of Tea Leaf Pickles during 
Storage

Boram Park*, You Jin Choi, Ha Yun Kim, Hye Min Han, 
Jin Ju Park, Malshick Shin1, Seon Mi Yoo
Department of Agro-Food Resources, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea, 1Department of Food and Nutrition, Chonnam 
National University, Korea

Quality characteristics of tea leaf pickle with different pickling 
solutions were determined. The blanched tea leaf at 100°C for 
3 min was pickled using pickling solutions (mixture of water, 
soy sauce, sugar, and vinegar) with different vinegar contents 
(10, 20, 30, and 40%, v/v) and stored for 30 days at 4°C The 
color values, hardness, and sensory evaluation of picked tea 
leaf during storage were investigated. The L-value of tea leaf 
was decreased and its a-value was increased significantly 
during storage but the b-value was no significant changes. No 
significant changes were detected in the hardness of the tea 
leaf pickles. On the sensory evaluation, the highest overall 
acceptance score was presented to tea leaf pickle using the 
pickling solution with 20% vinegar stored for 15 days.

P14 -120

Application of Ultrasonic Treatment to Extraction of 
Hyaluronic Acid from Chicken Comb

Hae In Myung*, Su Jeong Ha, Young Ho Kim,
Nam Hyouck Lee
Korea Food Research Institute, Korea

The extraction of hyaluronic acid (HA) from chicken comb 
was carried out by using an ultrasonic treatment develop 
extraction efficiency in yield and purity. Three extraction 
methods were employed: first one is the conventional method 
with enzyme (Method A). Second is co-extraction of HA with 
the ultrasonic and enzyme treatment (Method B). Third one 
is to add the enzyme after the ultrasonic treatment (Method 
C). Method C has highest extraction yield and purity among 
extraction conditions over all indicated time period. In addi-
tion, the rate constants (Ki) of the HA extraction yield 
increased in the first phase and decreased in the second 
phase, it was depend on the amplitude of the ultrasonic 
waves. Viscosity was higher in order Method A > Method 
B > Method C at all of extraction process. And they decre-
ased during the ultrasonic treatment time. From these results, 
the extraction methods by ultrasonic treatment have higher 
efficiency on extraction time and molecular weight of HA 
than the conventional method. These finding suggest that 
ultrasonic treatment is effective factor for extraction HA 
chicken comb through up-regulating extraction yield and 
purity.

P14 -119

Improvement of the Rice Starch Functional Properties 
by TEMPO-mediated Semi-continuously Selective 
Oxidation of C6 Primary Alcohol

Jung Ha Park1*, Chang Woo Kwon1, Sung Chul Hong1, 
Seung Jun Choi2, Pahn-Shick Chang1,3

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Department of Food Science and Techno-
logy, Seoul National University of Science and Technology, 
Korea, 3Center for Food Safety and Toxicology, Center for Food 
and Bioconvergence, and Research Institute for Agriculture 
and Life Sciences, Seoul National University, Korea

2,2,6,6-Tetramethyl-1-piperidinyl oxoammonium ion (TEMPO)/ 
sodium hypochlorite (NaOCl)-mediated selective oxidation 
system has been applied to increase solubility in water and 
gel forming ability of rice starch by converting C6 primary 
alcohol groups into carboxylate groups. Degree of oxidation 
(%, DO) was calculated from the amount of 0.5 N NaOH 
consumed to maintain the initial pH (10.59) of reactant at 
10°C. In this study, semi-continuous typed specific carboxy-
lation was proceeded with readdition of rice starch (2.5 
mmol) and 10% NaOCl (3.03 mL) when the rice starch was 
fully oxidized. The regio-selective carboxylate formations 
without secondary alcohols were determined with Fourier 
transformed infrared (FT-IR) and 13C nuclear magnetic reso-
nance (NMR) spectroscopy. The regio-selective reactions showed 
the oxidation yield of 64.32% and the solubility in water of 
oxidized products at room temperature was approximately 
7.5 times higher than native rice starch. Consequently, selec-
tively oxidized products from semi-continuous reactor could 
be used as a new source with unique gel forming ability in 
delivery and controlled release system.

P14 -121

Study on Protein Ingredients Suitable for Freeze-drying 
Method

Yang Ju Son*, Soo Young Choi, Geum Yang Lee, Seul Lee, 
Jeong Rok Hwang, Kyung Mi Yoo1, In Kyeong Hwang
Department of Food and Nutrition, Seoul National University, 
Korea, 1Department of Food and Nutrition, SoongEui Women’s
College, Korea

A protein is very important nutrient for body composition, 
energy supply and maintaining balance of body. Also in case 
of drying process, protein foods need to be considered carefully 
because of their high rates of changes. We selected 10 major 
protein supply ingredients referred to Korea Health Statistics 
2011 as follows; chicken, pork, beef, egg, tofu, squid, soybean, 
mackerel, anchovy, pollack/frozen pollack. Boiled samples 
before freeze-drying and restored samples with water after 
freeze- drying were prepared to analyze. We measured their 
chromaticity, weight variation, texture by texture analyzer and 
sensory properties by trained panels (8 panels). For sensory 
evaluation, we questioned about appearance, flavor and 
texture properties. Egg did not show changes in texture and 
sensory properties by freeze-drying (p<0.05), but others were 
all changed in texture or sensory properties or both (p<0.05). 
Except egg, chicken was the least changed sample in texture 
analysis, and pork was the least changed sample in sensory 
evaluation.
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Quality Characteristics of Noodle Added Salvia 
Plebeia Powder

Hye Min Kang*, Eun Ju Jeong, La Young Park, Shin Ho Lee
Department of Food Science and Technology, Catholic 
University of Daegu, Korea

The salvia plebeia which is the biennial plant belonging to 
the Labiatea. It is small herb which grows indigenously in 
wet places almost throughout Korea. The objective of this 
research was to investigate the possibility of Salvia plebeia 
as improving agent for antioxidant activity of noodle. The 
quality characteristics and antioxidant activity of noodle 
added with Salvia plebeia were examined. The weight, 
volume and water absorption of noodles added with Salvia 
plebeia powder (SPP) decreased as increasing SPP contents. 
The turbidity of noodle soup with 7% SPP and 9% SPP was 
higher than that of Control and with 1% SPP. The lightness 
(L-value) of raw noodle and cooked noodle decreased as 
increasing concentration of SPP, whereas the redness (a-value) 
and yellowness (b-value) increased. Hardness of raw noodle 
increased with increasing amounts of SPP. DPPH radical 
scavenging activity and total polyphenol contents of noodle 
increased significantly as increasing amounts of SPP (p>0.05). 
The noodle added with 3% SPP showed the best sensory 
quality, such as appearance, taste, color, flavor and overall 
acceptability.

P14 -124

Effects of Conditions for Heat Treatment on the Quality 
Characteristics of 'Maehyang' Strawberry Puree

Sung Won Kang*, Sung Gil Choi
Department of Food Science and Technology, Gyeongsang 
National University, Korea

This study was conducted to investigate the effects of heating 
temperatures and times on the quality characteristics such as 
total color value, residual anthocyanin (RA), and antioxidant 
activity (AA) of ‘Maehyang’ strawberry puree (MSP). Heat-treat-
ment of MSP were carried out in the ranges of 70-90°C, and 
10-60 min. The results showed that the redness weren't at 10 
min on all temperature, however redness decreased signi-
ficantly with increasing temperature and time in the ranges 
of 20-30 min, 70-90°C. RA weren't decrease in the ranges of 
70-80°C, and 10-30 min compare with control without heat 
treatment. However RA decreased significantly with increa-
sing temperature and time in the ranges of 30 min, 70-80°C
and all times on 90°C. AA was determined by ABTS, DPPH 
and FRAP assay. In general, results of all measurements for 
AA of MSP by heat treatment dide not show significant 
difference. It may be concluded that heat treatment in the 
range of 70-80°C, and 10 min may induce nondecreasing 
quality characteristics of MSP.

P14 -123

Effects of Light Emitting Diode and Fluorescent Light 
on the Changes of Flavor Pattern and Headspace 
Volatile Profiles in Perilla Oil Adding Chlorophyll

Ki Hwa Kim*, In-Seon Park1, JaeHwan Lee2, Bong Soo Noh
Department of Food Science and Technology, Seoul Women's 
University, Korea, 1Department of Hotel Food Service and 
Culinary Arts, JEI University, Korea, 2Department of Food 
Science and Biotechnology, Sungkyunkwan University, Korea

The objective of this study is to analyze volatile compounds 
from perilla oil under Light Emitting Diode (LED) irradiation 
during 48 hours. White, blue, green, red and fluorescent light 
were produced by LED equipment. Samples also stored under 
dark condition. A mass spectrometry-based electronic nose 
and gas chromatography were used to determine the amount 
of volatiles from chlorophyll added to oil under LED irradi-
ation. As the exposure time of LED treatment increased, 
volatile compounds increased considerably under fluorescent 
light rather than other LED irradiation. LED irradiation influ-
enced the change of flavor pattern and headspace volatile 
profiles in perilla oil with chlorophyll. These results are 
expected to be applied in various foods with transparent 
packages on shelves under light exposure. This study sug-
gests that content of photosensitizers such as a chlorophyll 
in oils should be minimized.

P14 -125

Utilization of Alkali-cooked Brown Rice in 
Production of Puffed Rice Snacks

Si-Yeon Lee*, Jun-Kyu Park, Hye-Ri Jeon, Eun-Hee Choi, 
Jae-Kwon Lee
Department of Food Science and Biotechnology, College of 
Natural Science, Kyonggi University, Korea

Physicochemical and sensory properties of puffed rice snack 
containing various levels (0, 50, 100%) of alkali-cooked 
brown rice were examined. Alkali-cooked brown rice was 
prepared by cooking brown rice in a boiling lime solution for 
5 min, steeping for 3 h and then drying at 40°C for 24 h, 
based on the predetermined optimal alkali-processing condi-
tions. Physicochemical properties, such as appearance, density, 
moisture content and amount of enzyme susceptible starch, 
were not affected by replacement of alkali-cooked brown rice. 
However puffed rice snack showed darker color as the levels 
of replacement with alkali-cooked brown rice increased. The 
amount of the calcium of puffed brown rice snacks increased 
with increasing alkali-cooked rice contents due to the absorp-
tion of calcium during the alkaline processing. Sensory test 
revealed that replacement of alkali-cooked rice did not lower 
the overall eating quality of the puffed rice snack.
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Effect of Packaging Material of Vegetable Oils under 
Light Emitting Diode Irradiation

Ki Hwa Kim*, Hyemin Dong, Hyun Jung Han, 
Young Hyun Lee, Bong Soo Noh
Department of Food Science and Technology, Seoul Women’s 
University, Korea

To assess the role of the packaging material on the quality 
of sesame, perilla, and soybean oils obtained in transparent 
glass, brown glass and polyethylene terephthalate (PET) bottle 
were stored under LED irradiation. Volatile compounds in 
oils were determined by MS-based on electronic nose (MS-E 
nose) for 4 weeks. The obtained data from MS-E nose was 
analyzed by DFA (discriminant function analysis). For packa-
ging material, PET bottle showed the most decrease of DF1 
(first score from discriminant function analysis) value rather 
than other packaging material. This results indicate that PET 
bottle influenced in quality of oils. Fluorescent light was also 
much more influenced to change the quality of oils than any 
LED irradiation.

P14 -128

Quality Characteristics of Fermentation Strawberry 
Jam Prepared with Different Levels of Rice Mash

Ji-Hyun Lee*, Jin-Sook Kim, Young-Eun Chang
Department of Agrofood Resources, National Academy of Agri-
cultural Science, Rural Development Administration, Korea

This study was carried out to investigate the quality charac-
teristics of fermentation strawberry jam prepared with the 
containing 20-30% rice mash and 20-40% sugar, respectively. 
Quality properties such as sweetness, total sugar, pH, total 
acidity, color, free sugar, organic acid content and sensory 
evaluation of jam added with rice mash were examined. The 
sweetness, total sugar, pH, total acidity content of fermen-
tation jam were significantly decreased as the addition ratio 
of rice mash increased. Lightness (L*), Redness (a*), Yellow-
ness (b*) increased significantly as the addition ratio of rice 
mash increased. As the addition ratio of rice mash increased, 
fructose, sucrose, maltose content decreased significantly 
while glucose content increased significantly. Citric acid, 
malic acid content decreased as the addition ratio of rice 
mash increased. A seonsory evaluation indicated that overall 
preference were no significant differences in sugar jam and 
fermentation jam added 20% rice mash. In conclusion, the 
results demonstrated that 20-30% rice mash may prove quite 
useful for fermentation jam and may increase the sensory 
properties and nutritional values of fermentation jams.

P14 -127

Quality Characteristics of Fermentation Blueberry 
Jam Prepared with Different Levels of Rice Mash

Jin-Sook Kim*, Young-Eun Chang, Ji-Hyun Lee, 
Kyung-Mi Kim, Gi-Chang Kim
National Academy of Agricultural Science, RDA, Korea

This study was carried out to investigate the quality charac-
teristics of fermentation blueberry jam prepared with the 
containing 20-30% rice mash and 20-40% sugar, respectively. 
Quality properties such as sweetness, total sugar, pH, total 
acidity, color, free sugar, organic acid content and sensory 
evaluation of jam added with rice mash were examined. The 
sweetness, total sugar, total acidity content of fermentation 
jam were significantly decreased as the addition ratio of rice 
mash increased. Lightness (L*), Redness (a*), Yellowness (b*) 
increased significantly as the addition ratio of rice mash 
increased. As the addition ratio of rice mash increased, 
fructose, sucrose, maltose content decreased significantly 
while glucose content were higher fermentation jam added 
20% rice mash than the others. Citric acid content decreased 
as the addition ratio of rice mash increased while oxalic acid 
was not detected in sugar jam. A seonsory evaluation indi-
cated that color, taste, flavor and overall preference were no 
significant differences in sugar jam and fermentation jam. In 
conclusion, to enhance the quality of fermentation jam, a 
20-30% addition of rice mash would be the useful.

P14 -129

Effects of Rice Varieties on the Texture and Sensory 
Characteristics of Cooked Rice during Storage

Youngeun Chang*, Jinsook Kim, Jeom-Sig Lee1, 
Ji-Hyun Lee, Eun-Jung Kang, Bo-Bae Lee, Yea-Ji Kim
National Academy of Agricultural Science, RDA, Korea, 
1National Institute of Crop Science, RDA, Korea

This study was performed to investigate the effects of six 
different rice varieties of samgwang, hopum, sindongjin, 
haiami, chulwon81, and baegjinju on the texture and sensory 
properties of cooked rice during storage. Amylose contents 
were significantly highest in haiami (18.45%) and lowest in 
baegjinju (13.25%), respectively. Water absorption of rice 
grains during soaking were completed between 30 and 60 
min, with baegjinju showing the fastest and highest absorp-
tion. For the water absorption rate of the chulwon81 variety 
was 30 min up to the saturation point. In the rapid visco 
analyzer (RVA) examination, peak viscosity, trough, final 
viscosity and setback of chulwon81 and samgwang were 
higher than that of other rice varieties. baegjinju had the 
highest viscosity in pastebreakdown and lowest setback value. 
The hardness of the cooked rice during storage was highest 
in the chulwon81 and lowest in the baegjinju. In the sensory 
evaluation, glossiness was highest in the baegjinju in the hot 
and cold cooked rice. For hot cookedrice, overall preference 
was not significantly difference each other varieties, but as 
in cold cooked rice, baegjinju showed higher scores than 
other varieties.
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Effects of Fat Type on the Structure of Danish Pastry

Eunhye Choi*, Tai-Young Kang, Hye young Jo, 
Moo-Hyeog Im1, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea, 1Food Standards Division, Korea Food and 
Drug Administration, Korea

The effect of fat type on Danish pastry properties prepared 
with butter, margarine and shortening used as a roll-in fat 
was studied. The viscoelastic properties of Danish pastry’s
dough and its quality properties after baking such as volume, 
surface color and texture were investigated. Danish pastry 
dough prepared with shortening was most elastic during 
frequency sweep from 0.1 to 0.8 Hz, while the dough of 
Danish pastry prepared with shortening and margarine had 
similar rheological properties at frequency sweep from 1.0 to 
10 Hz. The Danish pastry prepared with butter as a roll-in 
fat was observed the biggest volume and relatively small and 
uniform cell structure in the crumb compared to those 
prepared with margarine and shortening. The hardness 
values of Danish pastry prepared with margarine and shor-
tening were investigated 1.51±0.04 and 2.99±0.19 N, respec-
tively, which are significantly different from the texture of the 
Danish pastry prepared with butter (p<0.05). This study is 
useful to choose types of roll-in fat and determine its levels 
for producing Danish pastries with controlled quality properties.

P14 -132

Effect of Lecithin and Guar Gum on Physical Charac-
teristics of Refrigerated Cookie Dough and Its Baked 
Product

Hye young Jo*, Tae-Young Kang, Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

Emulsifiers and hydrocolloids are used to improve storage 
stability of refrigerated cookie dough. In this study, effects of 
lecithin (0, 2, and 4%) and guar gum (0, 0.5, and 1%) content 
on the physical characteristics of dough and cookie after 
baking were investigated. In addition, effects of refrigerated 
storage over time on dough and cookie were also studied. 
During storing cookie dough at 4°C for 1, 3, 5, 7, and 9 weeks, 
elastic modulus (G’) was measured using rheometer. In order 
to investigate time-dependent cold storage effect on the cookie 
after baking, its surface color, spread ratio and hardness were 
measured. G’of dough decreased as lecithin content increased 
whereas the effects of guar gum content and refrigerated 
storage period on G’ were not significant. Surface color dark-
ened with increasing lecithin but brightened with increasing 
storage period. Guar gum did not affect the surface color. 
Spread ratio increased as lecithin content increased whereas 
the effect of guar gum content and refrigerated storage period 
on spread ratio was not significant. Texture analysis showed 
decrease in the hardness as lecithin content and storage 
period increased.

P14 -131

Effect of Rice Cultivar and Particle Size on Quality of 
Rice Bread

Tae-Young Kang*, Eunhye Choi, Hye young Jo, 
Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

Effect of the cultivars of rice and flour particle size on the 
quality of rice breads was investigated. Seven different rice 
flours were produced by dry milling and classified as 100, 
200 and 300 meshes. Elasticity of dough was used to deter-
mine the optimum water content for different mesh flours. 
In order to endow similar elasticity to seven different rice 
flours, water content of different mesh rice flours were 
adjusted to 70, 80, and 90% for dough preparation, respec-
tively, because of difference in particle size. Volume of the 
rice breads was the largest when flours which passed 100 and 
200 mesh were used. Sulkyeong (200 mesh) was the best 
cultivar for volume expansions which was 446±11.7 mL. The 
dough prepared with rice flour passed 300 mesh was hardly 
fermented resulting in small volume (162.33±1.5 mL). Color 
of bread crust and crumb of bread prepared with rice flour 
(300 mesh) resulting in higher L-values than other flour (100 
and 200 mesh). TPA results showed that hardness, gummi-
ness and chewiness values were greater in order when pre-
pared with the flours passed 300, 100, and 200 mesh. In 
conclusion, suitable rice cultivar and particle size could be 
chosen for making rice bread.

P15 -001

Particle Size Distribution as an Evidence of the 
Formation and Digestion of Lipid Oxidation 
Products-Protein Complex

Dayeon Ryu*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

It was investigated whether the formation and digestion of 
lipid oxidation products (LOP)-protein complex can be evi-
denced by the measurement of particle size distribution 
(PSD) of the digestion products. Oxidized linolenic acid 
(OxiLNA, 3.125% in tricaprylin) was mixed with native or 
denatured casein (CAS) at a ratio of 3:1, and then loaded to 
an in vitro digestion model (designated as OxiLNA+nCAS, 
OxiLNA+dCAS). Protein carbonyl was significantly higher in 
OxiLNA+nCAS than OxiLNA+dCAS before digestion (p<0.01), 
however, which was reversed after gastro-intestinal digestion 
(p<0.01). It suggests that the amino acids reactive to LOP 
were placed at the exterior of CAS structure. Regardless of 
CAS denaturation, protein carbonyl decreased noticeably 
after gastric digestion (p<0.01), which was well supported by 
the PSD of the digestion products. When CAS was co-incu-
bated with OxiLNA, its PSD tended to be right-shifted, how-
ever, was left-shifted as digestion proceeded. It was also observed 
when using 4-hydroxy-2-nonenal instead of OxiLNA.



528

P15 -002

Influence of Onion Juice on the Oxidation 
Progression of Thermally-oxidized Linolenic Acid 
Subjected to an In Vitro Digestion Model

Dayeon Ryu*, Bogyoung Choi, Taehoon Noh, Seung Ae 
Choi, Hyeri Jo, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Linolenic acid (LNA, 3.125% in tricaprylin) oxidized at 36.5°C
for 3 h was loaded to an in vitro digestion model with or 
without two types of onion juices (designated as LNA only, 
LNA+Sulfur-1, and LNA+Sulfur-4). The onion juices were 
produced by heating at 110°C for 5 h and then squeezing the 
onions that were cultivated with once (Sulfur-1) or four times 
(Sulfur-4) sulfur application. For LNA only, conjugated trienes 
(CT) as primary oxidation products increased 8 times after 
gastro-intestinal digestion compared with the level before 
digestion (p<0.001). However, the CT levels decreased signi-
ficantly with the onion juices (p<0.001). Malondialdehyde 
and p-anisidine value as secondary oxidation indexes dec-
reased as digestion proceeded (p<0.01), which was more 
apparent with the onion juices (p<0.001). In particular, Sul-
fur-4 onion juice that has higher thiosulfinate content and 
radical scavenging activity was better at retarding the oxida-
tion progression of LNA in the digestion model, compared 
with its counterpart.

P15 -004

Antioxidative Activities of Various Onion Juices 
Prepared with the Onions Cultivated by Different 
Number of Sulfur Application

Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

The antioxidative activities of onion juices were investigated 
depending on the number of sulfur application during onion 
cultivation (once for Sulfur-1, four times for Sulfur-4) and 
juice preparation conditions (105-120°C for 4.5-5.5 h). As 
temperature increased, total reducing capacity of the onion 
juices increased (p<0.001), superoxide dismutase (SOD)-like 
activity decreased, and both activities were higher in Sulfur-1 
than Sulfur-4. However, metal chelating activity was not 
significantly different although organic acid contents incre-
ased with an increasing temperature. DPPH radical scaven-
ging activity (RSA) assay showed that the time required 
reaching maximum RSA was shorter for Sulfur-4 whereas the 
initial rate of RSA was faster for Sulfur-1. The results indi-
cated that the antioxidant composition of the onion juices 
was affected by not only thermal processing but also sulfur 
application.

P15 -003

Effects of Thermal Processing Conditions and Sulfur 
Application on the Physicochemical and Sensory 
Properties of Onion Juices

Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Ten kinds of different onion juices were prepared depending 
on (i) the number of sulfur application during onion cultiva-
tion (once for Sulfur-1, four times for Sulfur-4) and thermal 
processing conditions used in the preparation of the onion 
juices (105-120°C for 4.5-5.5 h). As temperature increased, 
brown color intensity of the onion juices proportionally 
increased (p<0.001), which adversely affected the sensory 
preference. There was significant increase in organic acid 
content (p<0.001) and thus decrease in pH (p<0.001). Flavo-
noids and thiosulfinate also tended to increase, and their 
levels were higher in Sulfur-4 juices than Sulfur-1. It suggests 
that the sulfur applied during cultivation was incorporated 
into the onions and functional components were efficiently 
extracted with increasing temperature. Under the same pro-
cessing condition, Sulfur-4 juices had lower moisture (p<0.05) 
and higher soluble solid (p<0.001), which resulted in their 
higher viscosity. The results were in good agreement with 
those obtained from sensory evaluation.

P15 -005

Antioxidant Properties of Solvent Extracts from Rice, 
Barley, and Wheat Bran

BoRa Yi*, Ji Young Kim, JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Raw rice, barley, and wheat bran are by-products of milling 
process of grains. However, bran of grains have been used as 
feed stock or low-value added food ingredients. The objective 
of this study was to determine antioxidant properties of 
solvent extracts from bran. Raw bran was heated to inacti-
vate inherent enzymes and antioxidant properties of hot 
water and 70% ethanol extracts from bran were tested by 
DPPH, ABTS, and FRAP assays. Also, total phenolic contents 
of extracts were determined. Raw rice bran and wheat bran 
were heat treated at 120°C for 20 min, whereas raw barley 
bran was heated at 150, 210, and 250°C for 20 min. Hot water 
extracts of rice bran showed higher radical scavenging ability 
than other samples based on DPPH and ABTS assays. Ethanol 
extract of rice bran had better ferric ion reducing ability. 
Generally, barley samples with 250°C had better antioxidant 
properties than barley with 150 and 210°C. Hot water extracts 
showed higher antioxidant capacities than 70% ethanol extracts 
of bran. Solvent extracts from bran can be useful as a new 
food ingredients due to their high antioxidant capacities.
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Enzyme-catalyzed Synthesis of Biodiesel from Rice 
Bran Oil Soapstock in Solvent Free System

Nakyung Choi*, Jiyeon Baik, Sung Won Yoon, Jeom-Sig 
Lee1, Junsoo Lee2, In-Hwan Kim
Department of Food and Nutrition, Korea University, Korea, 
1National Institute of Crop Science, Rural Development 
Administration, Korea, 2Department of Food Science and 
Technology, Chungbuk National University, Korea

Soapstock from refining process is a potentially valuable 
feedstock for production of biodiesel. Ethanol as an acyl 
acceptor is also preferred because it is considered more 
renewable than methanol and because it is obtained from 
agricultural products and hence is more environmentally 
friendly. Firstly, the acid oil was prepared by acidulation of 
soapstock generated in the neutralization step of rice bran oil 
refining process. Enzyme-catalyzed transesterification for 
synthesis of biodiesel was carried out in solvent free system 
with ethanol and acid oil. Novozym 435 lipase from Candida 
antarctica was employed as an enzyme. Predominant consti-
tuents of the acid oil used were free fatty acid (57 wt%), and 
triacylglycerol (30 wt%). Parameters investigated for trans-
esterification were temperature, molar ratio (acid oil to ethanol), 
and enzyme loading, respectively. Optimum condition for 
synthesis of biodiesel was a temperature of 40oC, molar ratio 
of 1:5 (acid oil to ethanol), and enzyme loading of 10 wt% 
based on substrate, respectively. Maximum yield of biodiesel 
was ca. 93% after 24 h at the optimum condition.

P15 -008

Effects of Germination on Phenolic Acid Contents and 
Related Enzyme Activities in Brown Rice

Donghwa Cho*, Seung-Taik Lim
School of Life Science and Biotechnology, Korea University, 
Korea

The changes in phenolic acid content and activities of related 
enzymes such as phenylalanine ammonia-lyase (PAL, EC 
4.3.1.5) and tyrosine ammonia-lyase (TAL, EC 4.3.1) in 
germinated brown rice (GBR) were investigated. PAL and 
TAL, the two key enzymes of the phenylpropanoid pathway, 
catalyze the deamination of L-phenyalanine and L-tyrosine to 
trans-cinnamic acid and p-coumaric acid, respectively. PAL 
activities increased 11.2-fold by germination (30°C 5 day), 
whereas TAL was not activated in GBR. Free phenolic acids 
extracted with ethanol, and bound phenolic acids released by 
alkaline hydrolysis were also changed by germination. The 
results demonstrated that the content of insoluble phenolics 
became higher than that of soluble phenolics by germination. 
Total content of the bound phenolics increased form 58.3 
mg/100 g in brown rice (BR) to 150.2 mg/100 g in GBR, 
whereas free phenolic acid content decreased significantly 
during germination (0.221 mg/100 g→ 0.091 mg/100 g). Ferulic 
acid (41.18 mg/100 g) and p-coumaric acid (17.36 mg/100 g) 
were found to be the major phenolic acids in BR and incre-
ased 2.5 and 2.8-folds upon germination, respectively.

P15 -007

Concentration of γ-Oryzanol from Rice Bran Oil 
Soapstock Using Crystallization Method

Min Young Kim*, TingTing Zhao, Da Som No, 
Tae-Yeoul Ha1, In-Hwan Kim
Department of Food and Nutrition, Korea University, Korea, 
1Korea Food Research Institute, Korea

γ-Oryzanol is one of important value-added constituents in 
rice. γ-Oryzanol has several beneficial effects namely, anti-
oxidant activity, improvement of central nervous system, and 
alleviation of hyperlipidemia and hypercholesterolemia in 
human body. In the refining process of rice bran oil, γ-oryzanol 
is migrated from crude rice bran oil to soapstock as a by- 
product. Commercial γ-oryzanol can be produced from the 
soapstock. γ-Oryzanol in this study was isolated through 
three step crystallizations. Firstly, soapstock was converted to 
acid oil by acidulation and the acid oil was employed as a 
rough material for production of γ-oryzanol. Three steps of 
precipitation with or without solvent were conducted and 
optimum conditions at each step were examined. The content 
of γ-oryzanol in acid oil used was 40%. In first crystallization 
without solvent, the γ-oryzanol content of the precipitate was 
concentrated to 59%. After crystallization with n-hexane as 
a solvent, the content of γ-oryzanol in the precipitate further 
increased to 90%. Highly purified γ-oryzanol was obtained 
using a mixture of ethanol and water, and the content of γ
-oryzanol of final product was ca. 96%.

P15 -009

Physicochemical Properties and Antioxidative 
Activity of Two Species of Raw or Salt-fermented Sea 
Urchins, Anthocidaris crassispina (Purple Sea Urchin) 
and Pseudocentrotus depressus (Pink Sea Urchin)

Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Two species of sea urchins, Anthocidaris crassispina (purple 
sea urchin) and Pseudocentrotus depressus (pink sea urchin) 
were investigated for their physicochemical properties and 
antioxidative activity depending on salt-fermentation. Salt- 
fermented urchins were significantly lower in the amounts of 
water and protein and were higher in ash, compared to raw 
urchins. Purple urchin showed higher lightness, redness, and 
yellowness than the pink one, presumably due to higher 
concentrations of echinochrome. However, with salt-fermen-
tation, the pink urchin changed noticeably in color, therefore 
its lightness was similar to and redness and yellowness were 
higher than those of salt-fermented purple one. Hardness of 
the urchins increased significantly with salt-fermentation, 
which was attributed to the protein coagulation by salt and 
ethanol treated during fermentation. Ethanol extracts from 
salt-fermented urchins were higher in total reducing capacity, 
but were lower in metal chelating activity and radical 
scavenging activity than those from raw urchins.
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P15 -010

Effects of Storage Temperature and Time on the 
Antioxidative Activities of the Water Extracts from 
Traditional Soybean Pastes Fermented for Different 
Lengths of Time

Bogyoung Choi*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Three kinds of soybean pastes, short- (0.3 year), medium- (2.3 
years), and long-fermented (8.3 years) soybean pastes, were 
stored at either 4°C or 25°C for 6 months, and then examined 
for the antioxidative activity of their water extracts. During 
6 months of storage, short-fermented soybean pastes showed 
relatively lower total reducing capacity than the others both 
at 4°C and 25°C, and the soybean pastes stored at 25°C showed 
higher total reducing capacity than those at 4°C. Flavonoids 
tended to decrease with time, which was more significant for 
those stored at 25°C. DPPH radical scavenging activity was 
not different between the soybean pastes stored at 4°C and 
25°C for long- and short-fermented soybean pastes, whereas 
it was higher at 4°C than 25°C for medium-fermented. With 
increasing time, changes in the titratable acidity and metal 
chelating activity were relatively similar for the soybean pastes 
at 4°C, compared to those at 25°C.

P15 -012

Monitoring of Irradiation Status on Commercial 
Seasoning Materials

Jae-Jun Ahn*, Shahbaz Hafiz Muhammad, Gui-Ran Kim, 
Hyo-Young Kim, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Eighteen commercially-available dried seasoning raw materials 
in Korean market were investigated to confirm their irradia-
tion status using the techniques for screening [direct epiflu-
rescent filter technique/aerobic plate counts (DEFT/APC), 
photostimulated-luminescence, (PSL)] and confirmation [ther-
moluminescence (TL) and electron spin resonance (ESR)] 
purposes. The applicability of all the identification analyses 
was also confirmed by in-house irradiation procedure (1 kGy). 
The log DEFT/APC varied from 1.5 to 4.5 for seasonings and 
appeared >2 for irradiated seasoning materials. It confirmed 
that all the seasonings were already subjected with certain 
type of decontamination treatment. In PSL-based screening, 
all commercial samples gave negative photon counts (<700 
PCs). TL glow curves demonstrated maximum peaks after 
250oC for 8 samples; however, 10 samples gave complex TL 
glow curves with maximum peaks in the range of 165-265oC 
(radiation-specific). Moreover, radiation-specific ESR features 
were absent in all commercial seasonings. In conclusion, the 
TL analysis elucidated the possible presence of irradiated 
materials in 4 samples, which requires further investigation.

P15 -011

Biological and Physicochemical Properties of Omija 
Sauce with Different Concentrations of Cactus Flower 
Powder

Jae-Jun Ahn*, Eun-Joo Park, Hyo-Young Kim, Shahbaz 
Hafiz Muhammad, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

This study was designed to investigate how different concen-
trations (0-5%) of dried cactus (Opuntia humifusa) flower 
powder affect the perceived quality and biological properties 
of omija sauce. Sauce samples were subjected to analysis for 
different properties parameters, such as °Bx, pH values, redu-
cing sugar content, total phenolics content, and alpha-amylase 
and alpha-glucosidase inhibition activities. The °Bx and pH 
values decreased with increasing the flower powder concen-
tration in the sauce sample. As to color, the more amount of 
flower powder added, the luminosity scale values (L*, a*, b*) 
decreased but ΔE value increased. In contrast, the chemical 
values directly increased with increasing the percentage of 
flower powder in the sauce sample. Likewise, significant 
differences were observed among sauce samples on sensory 
evaluation when prepared with different flower powder 
concentrations. However, the highest overall acceptance was 
perceived from sauce containing 4% cactus flower powder 
when assessed alone; and with 2% cactus flower powder 
when evaluated with marinated chicken breasts.

P15 -013

Physicochemical Properties and Hypoglycemic 
Effects of Chicken Breast Sauce Prepared with 
Natural Sweeteners

Jae-Jun Ahn*, Eun-Joo Park, Hyo-Young Kim, Shahbaz 
Hafiz Muhammad, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

This study evaluated the usability of different low-calorie 
natural sweeteners (agave syrup, erythritol, xylitol, xylo-fruc-
tose, and tagatose) instead of refined sugar or liquid fructose 
in preparing sauce considering of consumer’s concerns with 
diabetes, obesity, hypertension etc. We measured °Bx, pH, 
reducing sugars content, total phenolic compounds, and alpha- 
amylase and alpha-glucosidase inhibition activities. The 
sauce prepared with erythritol sweetener showed the highest 
pH and Brix values. Similarly, the sauce made with tagatose 
gave highest value for reducing sugars and total polypheno-
lics content. As to color and alpha-glucosidase inhibition 
activity, highest values were produced by sauce made with 
erythritol sweetener. In conclusion, highest overall acceptance 
was perceived from sauce prepared with erythrytol when 
assessed alone; and from xylo-fructose sweetener when eva-
luated with marinated chicken breasts.
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P15 -014

Effect of Different Pretreatments on ESR-based 
Identification of Radiation-induced Free Radicals in 
Dried Laver Products

Jae-Jun Ahn*, Eun-Joo Park, Shahbaz Hafiz Muhammad, 
Eun-Jin Lee, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

The potential of electron spin resonance (ESR) technique was 
evaluated to identify gamma-irradiated (0, 1, 5, and 10 kGy) 
dried laver products. Furthermore, the effect of different 
sample pretreatments, such as alcoholic-extraction and depro-
tenization was also investigated to obtain improved ESR 
spectral features for more reliable identification. The non- 
irradiated samples exhibited a central signal at about g0= 
2.007, whose intensity showed a significant increase upon 
dose increment. The irradiated laver samples produced no 
radiation-specific signal even at 10 kGy treatment after alco-
holic-extraction pretreatment. However, the typical ESR spectra 
of the radiation-specific alanine based radicals representing 
two side peaks (g1=2.019 and g2=1.991 with a mutual dis-
tance of 4.7 mT was obtained after the deprotenization treat-
ment. In conclusion, deprotenization proved to be successful 
pretreatment for laver samples as compared to alcoholic- 
extraction and previously-reported existing freeze-drying 
pretreatments.

P15 -016

Antioxidant Properties and Sensory Evaluation of 
Juice from Gamma-irradiated Fresh Pomegranate 
(Punica granatum L.) Fruits

Shahbaz Hafiz Muhammad*, Jae-Jun Ahn, Eun-Joo Park, 
Hyo-Young Kim, Hye-Jin Lee, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

The U.S. Department of Agriculture has recently approved 
the import of fresh pomegranate fruits subjected to irradiation 
as a quarantine procedure with a minimum absorbed-dose of 
0.4 kGy against different pests. In this study, different gamma- 
irradiation doses (0.4, 1, and 2 kGy) were applied to evaluate 
their effect on sensory characteristics of fresh pomegranates. 
Panelists were asked to rate fruits for sensory attributes 
including color, flavor, aroma, sweetness, sourness, overall 
taste, and overall acceptances on a five-hedonic scale. The 
irradiated fruit juice samples showed greater variance in the 
hedonic values at different doses. In general, the juice from 
low-dose (0.4 kGy and 1 kGy) treated fruits were liked more 
by the panelists, compared to the juice from the control and 
high-dose (2 kGy) treated fruits. The flavor and aroma were 
among the minimally-affected sensory aspects as irradiation 
induced no off-flavors. The maximum average score was 
attained with the low-dose (0.4 kGy) treated fruit juice in 
respect to all sensory parameters. In conclusion, sensory 
evaluation statistics indicated overall a higher preference by 
panelists for the juice from the irradiated fruits.

P15 -015

Quality Characteristics of Juice from Gamma-irradiated 
Fresh Pomegranate (Punica granatum L.) Fruits

Shahbaz Hafiz Muhammad*, Jae-Jun Ahn, Eun-Joo Park, 
Hyo-Young Kim, Hye-Jin Lee, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Pomegranate fruits have a high risk of infestation with sucking 
insects during growth which deteriorates their quality there 
by constraining its international trade. In current study, the 
effect of different gamma-irradiation doses (0.4, 1, and 2 kGy) 
on the chemical characteristics of fresh pomegranate fruits 
was investigated. The total soluble solids, titratable acidity, 
and pH values remained unaffected up to 1 kGy irradiation 
treatment. However, irradiation caused a significant decrease 
in total anthocyanins and phenolics content even at lower 
doses. The total sugar content in pomegranate fruit juice 
negligibly changed at all the applied doses. The control fruit 
juice showed darker color than that of the irradiated fruit 
samples with significant differences in the luminosity dimen-
sion scale (L*, a*, b*). A strong positive correlation was 
observed among the antioxidant activities, total phenolics, 
and anthocyanins content. The study provides scientific-based 
information about the applicability of irradiation as a quaran-
tine disinfestation treatment to enhance the marketing and 
consumer acceptance of pomegranate fruits.

P15 -017

Chemical and Antioxidant Properties of Hot-water 
Extracts from Schizandra chinensis Fruits

Eun-Joo Park*, Jae-Jun Ahn, Shahbaz Hafiz Muhammad, 
Gui-Ran Kim, Hyo-Young Kim, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Reflux extraction properties and antioxidative activity of 
Schizandra chinensis were investigated under different extrac-
tion conditions including ethanol concentration (0-99%), 
extraction time (2-8 h), and extraction temperature (40-100°C)
by determining reducing sugar, titratable acidity (TA), Hunter’s
color, total phenolic compounds (TPC), and DPPH and ABTS 
radical scavenging activities. Reducing sugar contents and TA 
increased as the extraction temperature increased. The maxi-
mum values were achieved for both parameters when extracted 
with 50% ethanol for 8 h at 100°C. In contrast, the color of 
the extract decreased as extraction parameters were raised. 
The highest TPC were assessed at 50% ethanol and increased 
significantly as the extraction time and temperature increased. 
The same tendency was exhibited for DPPH and ABTS radical 
scavenging activities. Based upon the results, the highest TPC 
and antioxidant activity in Schizandra chinensis extracts 
were obtained at ethanol concentration (50%), extraction time 
(4-6 h) and temperature (60-80oC) levels, respectively.
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P15 -018

Total Phenolics and Antioxidant Activity of the 
Extracts from the Freeze-dried or Hot-air-dried 
Schizandra chinensis Fruits under 
Microwave-assisted Process

Eun-Joo Park*, Jae-Jun Ahn, Shahbaz Hafiz Muhammad, 
Hyo-Young Kim, Hye-Jin Lee, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

This study aimed to investigate the effect of extraction para-
meters for microwave-assisted extraction on total polyphenols 
and antioxidant activity of the extract from Schizandra fruit, 
which was dried by two different treatments including 
freeze-drying and hot-air-drying. Total polyphenol content 
and antioxidant activity of the extract from both drying 
processes increased as the microwave power increased. 
However, the extract from freeze-dried sample exhibited 
higher antioxidant activity than those of hot-air-dried one. 
Similarly, total polyphenol content and antioxidant activity 
of the extract increased with the extraction time in freeze- 
dried sample but decreased in hot-air-dried. The effect of 
solvent concentration was also found to be significant on 
total polyphenol content and antioxidant activity, showing 
that highest total polyphenol and antioxidant activity values 
were achieved at 50 and 70% ethanol concentration, respec-
tively. Higher correlation was found between total polyphenol 
content and antioxidant activity in the extraction of freeze- 
dried Schizandra fruit as compared to hot-air-drying.

P15 -020

Microbiological and Physicochemical Quality 
Characteristics of Frozen Crushed-garlic Products 
Commercially-available in Korean Market

Hyo-Young Kim1*, Jae-Jun Ahn1, Gui-Ran Kim1, Kyung A 
An1,2, Sang-Cheol Seo2, Shahbaz Hafiz Muhammad1, 
Pahn-Shick Chang3, Ki-Hwan Park4,5, Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook National 
University, Korea, 2Daegu Regional Food and Drug Administration, 
Korea, 3Department of Agricultural Biotechnology, Seoul National 
University, Korea, 4School of Food Science and Technology, 
Chung-Ang University, Korea, 5Research Group on Food Safety 
Control against Climate Change, Korea

Five commercially-available chopped frozen garlic products of 
China (FCG-1,2,3) and Korea (FCG-4,5) origins were investigated 
for their hygienic quality (total aerobic count, yeasts and molds, 
and coliforms) and physicochemical properties (moisture content, 
pH, browning color, Hunter’s color, total thiosulfate, and pyruvate). 
Microbial analysis of the samples showed 103-105 CFU/g of total 
aerobic counts including yeasts and molds; however, no coliforms 
were detected in any sample. The moisture content of the samples 
ranged from 64.51% to 89.55%, where imported samples showed 
20% higher moisture content than domestic ones. The pH varied 
from 4.74 to 6.83, with domestic samples having higher values. 
There was negligible browning detected in all samples as the 
maximum browning color value was found 0.03. Hunter’s colors 
indices (L*, b*) were highest in imported FCG-3 garlic sample 
while a* value was highest in FCG-5 garlic sample. The total 
thiosulfate and pyruvate contents were higher in domestic samples 
than imported ones. On the basis of results, it can be concluded 
that domestic products proved to be better in terms of their 
quality, as compared to imported products.

P15 -019

Identification Properties of Commercial Frozen 
Crushed-garlic Products before and after Irradiation

Hyo-Young Kim*, Jae-Jun Ahn, Gui-Ran Kim, Jin-Hwa 
Jeong, Shahbaz Hafiz Muhammad, Ki-Hwan Park1,2, 
Young-Mi Jang3, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1School of Food Science and 
Technology, Chung-Ang University, Korea, 2Research Group 
on Food Safety Control against Climate Change, Korea,
3New Hazardous Substances Team, Ministry of Food and 
Drug Safety, Korea

Five commercial chopped-frozen garlic products (3 Chinese 
and 2 Korean origins) were used to confirm their identifica-
tion properties following irradiation at 1 kGy by screening 
(PSL, e-nose, and DEFT/APC) and identification (TL, and 
ESR) analyses. The PSL photon counts of all the unknown 
samples were less than 700 (negative) while 1 kGy-irradiated 
samples gave mixed negative or intermediate PSL counts. The 
domestic unknown samples produced the TL glow peak after 
300°C or more whereas imported samples showed TL peaks 
in the region of 240-260°C. A clear TL glow peak was obtained 
for all irradiated samples in the specific temperature range 
on 150-250°C. The unknown Chinese samples gave specific 
cellulose-ESR signal which was not shown in the domestic 
samples. DEFT/APC ratio and electronic nose profile success-
fully showed distinct results from irradiation treatment as 
well as their producing origins.

P15 -021

Physicochemical and Microbiological Quality Evalua-
tion of Domestic and Imported Red-pepper powders

Hye-Jin Lee1*, Gui-Ran Kim1, Jae-Jun Ahn1, Hyun-Kyu 
Kyung1, Eun-Jin Lee1,2, Hyunok Kim2, Kyu-Heon Kim3, 
Sang-Yub Kim3, Young-Mi Jang3, Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook National 
University, Korea, 2Institute of Health and Environment, Daegu 
Metropolitan City, Korea, 3New Hazardous Substances Team, 
Ministry of Food and Drug Safety, Korea

Ten commercially-available domestic and imported (China) 
red pepper powders were investigated for their physicoche-
mical properties (particle size, moisture content, pH, reducing 
sugars, Hunter’s color, total phenolic compounds, antioxidant 
activities) and hygienic quality (total aerobic counts, yeasts 
and molds, coliforms, and pathogenic counts). The average 
particle sizes of different samples varied from 317 μm to 1140 
μm. The moisture content was from 5.84% to 14.67% which 
were found within the range of Korean Food Standards Code. 
Reducing sugars content distributed from 636.9 to 1140.9 
mg/100 g and Hunter’s △E values found from 44.89 to 62.21. 
Total phenolics were shown in the range of 35.93-71.45 mg 
GAE/100 g. Imported samples showed the higher DPPH and 
ABTS radical scavenging abilities than domestic ones. Micro-
bial analysis of samples showed 104-106 CFU/g of total aerobic 
counts including yeasts and molds. In addition, 7 samples 
were found positive (103 CFU/g) on coliforms. Pathogenic 
counts were 101-103 CFU/g and Bacillus cereus was detected 
in 7 samples. It was obvious from results that red pepper powders 
are required for the improvement of their hygienic qualities.
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P15 -022

Evaluation of the Irradiation Status of Imported 
Red-pepper Powders in Korean Market

Hye-Jin Lee*, Gui-Ran Kim, Jae-Jun Ahn, Eun-Joo Park, 
Shahbaz Hafiz Muhammad, Ki-Hwan Park1,2, Young-Mi 
Jang3, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook National 
University, Korea, 1School of Food Science and Technology, 
Chung-Ang University, Korea, 2Research Group on Food Safety 
Control against Climate Change, Korea, 3New Hazardous 
Substances Team, Ministry of Food and Drug Safety, Korea

Ten commercially available domestic and imported (China) 
red-pepper powders purchased from Korean market were 
investigated for their irradiation status by analyses of photo-
stimulated-luminescence (PSL), thermoluminescence (TL) and 
electron spin resonance (ESR). The applicability of all identifi-
cation methods was also confirmed by in-house irradiation (1 
kGy). In PSL screening, all the commercial samples gave nega-
tive photon counts (<700 PCs) except for one imported sample. 
The PSL calibrationdose (1 kGy) showed low sensitivity only 
for one imported sample (intermediate), while reliable screening 
results were found for the others. TL glow curves demonstrated 
maximum peaks after 245°C to 260°C for 5 samples belonging 
to Chinese origin. On the other hand, five samples gave complex 
TL glow curves with maximum peaks in the range of 235-260°C.
This could be the effect of irradiated components in low con-
centration as the TL ratios of all samples were also <0.1. 
Moreover, radiation-specific ESR features were absent in all the 
commercial samples. In conclusion, the TL analysis showed the 
possible presence of irradiated component in 5 samples requiring 
for further investigation.

P15 -024

Different Parts of Garlic Have Different Pigmentation 
Characteristics

Seul I Lee*, Young Keum Shin, Seong Ho Chae, Kyu 
Hang Kyung
Department of Food Science, Sejong University, Korea

Garlic sprout and stem did not form green pigment on crush-
ing while flesh of the same garlic formed intense green 
pigmentation. The levels of thiosulfinates and amino acids of 
both flesh and sprout of garlic were not significantly different, 
implying that neither of the two greening elements are limiting. 
When total garlic thiosulfinates was added to homogenized 
sprout, it formed green pigment, suggesting that sprout con-
tains appropriate amounts of amino compounds. When sprout 
was added to homogenized flesh, greening intensity of flesh 
was reduced progressively as the level of sprout increased. 
Blanching (80°C/3 min) inactivated the sprouts' greening 
inhibitory activity. Sprout seems to contain unknown factor 
(s) intervening the greening reaction by somehow wasting 
thiosulfinates. Since heat inactivates the inhibiting activity, 
protein (s) with many SH groups was postulated to be respon-
sible for the inhibition of greening.

P15 -023

Effect of Electron Beam Irradiation 10 MeV on the 
Microbiological and Physiological Characteristics of 
Saengshik Powder during Storage

Gui-Ran Kim*, Deokjo Jo, Jae-Jun Ahn, Hyun-Kyu Kyung, 
Eun-Joo Park, Yuri Kim1, Bum-Soo Han1, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1EB Tech Co., Ltd., Korea

The effect of electron beam irradiation was investigated on 
the microbiological and physicochemical qualities of dried 
saengshik powder packed in PE pack during 12 months of 
post-irradiaton storage at low (4±2°C) and room (26±2°C) 
temperature. E-beam treatment decreased the populations of 
aerobic bacteria, yeasts and molds and coliforms in propor-
tion to it radiation dose by 2-5 log cycles of reduction at 3 
kGy, and the diminished effect was observed during storage. 
Physiochemical characteristics of saengshik powder, such as 
pH, moisture content, chlorophyll and carotenoid contents, 
were stable up to 3 kGy of irradiation during 12 months of 
storage, total phenol contents decreased with storage times 
and browning color increased significantly at room tempera-
ture as compared with low temperature. The irradiation dose 
had little effect on the Hunter’s color L* value of the sample, 
but the a* and b* values increased according to the storage 
periods. These results indicate that electron beam irradiation 
at an optimum dose could be useful in inhibiting microbial 
growth in saengshik powder without impairing quality during 
storage.

P15 -025

Direct-QUENCHER Method Improves the Measure-
ment of Antioxidant Activity in Hot-air and 
Freeze-dried Schizandra chinensis Fruits

Eun-Joo Park*, Jae-Jun Ahn, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

This study aimed to compare the total antioxidant capacity 
of Schizandra chinensisusing extraction-dependent methods 
and direct-QUENCHER method. The Schizandra chinensis
fruit samples were prepared by hot-air-drying and freeze- 
drying techniques. The experimental conditions for ABTS 
radical scavenging activity and D-QUENCHER procedure 
were adjusted at 50% ethanol concentration and 30 min 
extraction time. Similarly, the conditions for DPPH radical 
scavenging activity and FRAP assay were fixed at 50% 
ethanol concentration and 120 min extraction time. Further, 
reflux extraction was performed at 50% ethanol, 4 h and 80°C
temperature. In general, freeze-dried samples showed higher 
antioxidant activity as compared to hot-air-dried samples. In 
addition, the antioxidant activity measured by D-QUENCHER 
procedure was higher than that of extraction-based methods. 
Furthermore, the antioxidant activity based on extraction 
methods was highly influenced by extraction conditions 
(temperature). On the other hand, D-QUENCHER procedure 
proved its reliable for the analysis of total antioxidant capacity.
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P15 -026

Analysis of Electron Spin Resonance Spectra for the 
Identification of Complex Free Signals Using 
Irradiated Model-foods or Standard Marker Materials

Shahbaz Hafiz Muhammad*, Jae-Jun Ahn, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

European standards EN1787 (2000) and EN13708 (2001) 
specify the electron spin resonance (ESR) spectroscopic 
method for the detection of irradiated foods containing 
cellulose and crystalline sugars, respectively. However, the 
detection of irradiated foods using ESR spectroscopy could 
provide complex spectra due to the presence of different 
nonirradiation-specific paramagnetic species in the sample. 
Particularly, ESR signals from naturally present Mn2+could 
limit the detection of irradiated foods of plant origin. In this 
study, the effects of different concentrations of Mn2+on the 
radiation-specific ESR spectral features of radiation-induced 
crystalline sugar or cellulose radicals were examined. In 
addition, ESR spectral characteristics of radiation-induced 
radicals in standard marker materials (cellulose, glucose, 
fructose, and saccharose) have been compared. In the blends 
of red pepper and soy sauce, the left (g1=2.025) and central 
(g2=2.005) peaks of the cellulose signal significantly decreased 
with the decline of red pepper content (R2=0.9384, g1 0.8819, 
g2). Irradiated sugar standards found to be more sensitive for 
ESR detection as compared to cellulose standard.

P15 -028

Evaluation of Antioxidant Activity of Ethanol Extracted 
Tomato with Various Concentration and Its Applica-
tion to the Meat Products

Hyeong Sang Kim*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

This study was conducted to evaluate antioxidant activity of 
tomato ethanol extract as affected by various concentrations 
(0, 25, 50, 75, and 100%). Among the various ethanol concen-
tration, 50% and 75% ethanol extracted tomato showed the 
highest DPPH radical scavenging and iron chelating activities 
(p<0.05). In linoleic emulsion, lipid peroxidation was effec-
tively retarded with 50% and 75% ethanol extracted tomato. 
With these results of model study, the actual pork patties 
were manufactured. Five pork patties were manufactured; 
control patty, reference patty with BHT 0.01%, treatment 
patty with 1% of water extracted tomato (WET), patty with 
0.5% of 50% ethanol extracted tomato (EET), and patty with 
1% of EET. Pork patties with WET (1.0%) and EET (0.5 and 
1.0%) showed lower TBARS values than the control at day 
7 (p<0.05). Those containing tomato extracts showed lower 
total bacterial counts and Enterobacteriaceae counts, as com-
pared to the control (p<0.05), regardless of solvents. In 
conclusion, tomato ethanolic extract especially, 50% concen-
tration could be used as a natural antioxidant and antimicro-
bial agent in meat products.

P15 -027

Evaluation Antioxidant Activity of Persimmon 
Powder with Various Decoction Times at 60°C

Yong Woo Shim*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

Processed foods contained a lot of additives which are used 
to improve the product quality. Among them, synthetic 
antioxidants, such as BHT and BHA, have been utilized to 
inhibit lipid oxidation of food. However, these have been 
reported to detrimental effect for human body. Thus, this 
study was performed to determine the antioxidative activity 
of the persimmon powder as affected by various decoction 
times (2, 4 and 8 h) at 60°C. Total phenolic contents, DPPH 
radical scavenging activity, iron chelating ability and reduc-
ing power were measured for antioxidant activity of persim-
mon powder as affected by various decoction times. The 
amounts of total phenolic compounds of persimmon powder 
were not different in all treatments (p>0.05). Persimmon 
powder with decoction of 2 h showed the highest DPPH 
radical scavenging activity (p<0.05). Iron chelating ability of 
persimmon powder was not different in all treatment at 1% 
of concentration (p>0.05). Reducing power was treatment of 
decoction of with 2 h showed the highest values (p<0.05). 
Therefore, the persimmon powder treated with 2 h decoction 
could be used as a better natural antioxidant as compared 
those without decoction.

P15 -029

Effect of Dose Mapping for 10 MeV Electron-beam 
Irradiation on Microbial Control of Saengshik 
Products

Gui-Ran Kim*, Deokjo Jo, Hyun-Kyu Kyung, Yuri Kim1, 
Bum-Soo Han1, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1EB Tech Co., Ltd., Korea

The saengshik, non-heated powder products, generally results 
in being a vehicle of various microorganisms which might 
cause foodborne illnesses. E-beam irradiation can inhibit 
microbial growth in packaged products while maintaining its 
quality. The saengshik powder products packaged in paper 
box (450 g/8 cm and 2.4 kg/20 cm of thickness) was 5 kGy 
irradiated (single- or double-side) with 10 MeV-electron 
accelerator after setting the CTA film dosimeter at 9 points. 
The dose mapping revealed that single-side as well as double- 
side irradiation with 10 MeV accelerator could efficiently 
penetrated the saengshik powder products package of 8 cm 
thickness confirming the absorbed dose from 4.3 to 5.3 kGy, 
but single-side irradiation for 20 cm-thickness of package was 
not enough to penetrate through the sample showing the 
limited dose absorption (0.3-5.0 kGy). From the dose mapping 
results, double-side irradiation for 20 cm thickness and single- 
side as well as double-side irradiation for 8 cm thickness 
could reduce the initial microbial loads of total aerobic 
bacteria (2.4x106 CFU/g) and coliforms (2.3x103 CFU/g) up to 
about 3-5 log cycles, respectively.
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P15 -030

Evaluation of Polycyclic Aromatic Hydrocarbon 
Contents from Fish and Meat Products

MinJi Kim*, DaHyung Oh1, Han-Seung Shin
Department of Food Science and Technology and Institute of 
Lotus Functional Foods Ingredients, Dongguk University, 
Korea, 1Hankuk Academy of Foreign Studies, Korea

Polycyclic aromatic hydrocarbons (PAHs) have in common 
two or more fused aromatic rings regarded as potentially 
mutagenic and carcinogenic to humans. In 2008, a new 
scientific opinion adopted by the European Food Safety 
Authority concluded that benzo[a]pyrene alone is not a 
suitable indicator for the occurrence and carcinogenic of 
PAHs in food and that eight specified PAHs, for which oral 
carcinogenicity data are available, 4PAHs (the sum of BaA, 
CRY, BbF and BaP). This study analyzed the content of 8 
PAHs (benzo[a]anthracene, chrysene, benzo[b]fluoranthene, 
benzo[k]fluoranthene, benzo[a]pyrene, dibenzo[a,h]anthracene, 
benzo[g,h,i]perylene and indeno[1,2,3-c,d]pyrene) including 
fish and meat product. Liquid-liquid extraction and high 
performance liquid chromatography with fluorescence detector 
was used to analyze the PAHs. The average concentrations 
of total PAHs were 0.238 μg/kg in fish and shell-fish group, 
1.966 μg/kg in meat group and 0.371 μg/kg in smoked pro-
ducts group. Furthermore, Contents of BaP were lower than 
5 μg/kg and contents of 4 PAHs (BaA, CRY, BbF, and BaP) 
were much lower than 30 μg/kg maximum tolerable limits 
reported by the Commission Regulation.

P15 -032

Optimization of Polyphenol Extraction from Korean 
Berries and Green Tea and Identification of Their 
Major Polyphenol Compounds

Ji-Hye Lee*, Yang Kim, Hee-Kwon Kang, Da-Ae Kwon1, 
Joong-Hyuck Auh1, Sang-Ho Yoo
Department of Food Science and Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 1Department 
of Food Science and Technology, Chung-Ang University, Korea

Polyphenols are the most abundant antioxidants in the diet 
mainly obtained from fruits and plant-derived beverages and 
are paid great attention due to their various health benefits. 
The objectives of this study were to optimize the extraction 
conditions maximizing the total polyphenol contents from 
extracts of bokbunja (Rubus coreanus, BO), sangsimja (Morus 
bombycis, SA), ogaja (Acanthopanax sessiliflorum, OG) and 
green tea (Camella sinensis, GT) using response surface metho-
dology (RSM) and to identify the major polyphenols of the 
extracts using UPLC-MS/MS. Maximum total polyphenol 
contents estimated for SA, BO, OG and GT were 25.3, 26.2, 
22.7, and 86.6 mg GAE/10 g material, respectively, and the 
values from the extracts made under predicted optimum 
conditions displayed good agreements verifying the adequacy 
of the model. Major polyphenols identified from SA and BO 
were cyanidin-3-rutinoside and quercetin-3'-glucoside, and 
cyanidin-3-rutinoside and rutin, respectively. (+)-Catechin 
and epicatechin were the major polyphenols of GT extract. 
The results suggested the potential use of underutilized Korean 
berries and green tea as bioactive sources for functional foods.

P15 -031

Influence of Ultrasonic Wave Treatment on Quality of 
Gochujang Products

Ju-hui Hwang*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

We conducted this study to investigate the quality charac-
teristics of gochujang prepared with koji, which is treated 
with ultrasonic wave. Two kinds of koji (ultrasonication koji
and non-ultrasonication koji) were used to prepare gochujang. 
Gochujang were analyzed during 50 day aging. No significant 
differences were found in the moisture and salinity value 
between the two types of gochujang. The pH decreased 
significantly by the storage time. On the other hand, titratable 
acidity, amino-type nitrogen content and ABTS radical 
scavenging activity increased during storage, and ultrasoni-
cation-treated gochujang showed higher values than the 
untreated. The capsaicin contents decreased as the aging time 
increased. No significant differences were found in capsaicin 
contents between the two types of gochujang. In the color of 
gochujang, the lightness and yellowness decreased slightly 
along with aging time, but the redness increased as the aging 
time increased. Ultrasonication-treated gochujang showed 
higher values than untreated. Overall, these results showed 
that ultrasonication-treated gochujang processed the fermen-
tation the fastest compared with the untreated gochujang.

P15 -033

Screening of Polyphenols in Korean Black Raspberry 
for Anti-inflammation in Lipopolysaccaride (LPS)- 
induced RAW 264.7 Cells Using the LC-ESI-Ion 
trap-MS/MS

Younghee Jo*, Seulgi Choi, Hong Jin Lee, Joong-Hyuck Auh
Department of Food Science and Technology, Chung-Ang 
University, Korea

We screened the potent polyphenols in Korean black raspberry 
(BR) responsible for anti-inflammation using the LC-ESI-Ion 
trap-MS/MS through the multivariate statistical analysis (PCA 
and OPLS-DA). The pholyphnols in BR prepared by multi- 
step solvent extraction with ethyl acetate and methanol were 
divided into 6 groups (BR1-6) and their effect on LPS-induced 
RAW 264.7 macrophage cells was investigated. Among the 
fractions, BR4 showed the highest inhibition effect on LPS- 
induced cells by down-regulating iNOS and COX-2 and it was 
further fractionated into 5 sub-fractions (BR4-1-5) using pre-
parative HPLC. BR4-1 had efficiently down-regulate iNOS, 
while BR4-3 inhibited the COX-2 prouction in LPS-induced 
RAW 264.7 cell. Themultivariate statistical analysis successfully 
dissected the metabolomes in BR4-1 and BR4-3, then finally 
identified the contribution of cyanidin in BR4-1, whereas 
cyanidin 3-glucoside and cyanidin 3-rutinoside in BR4-3 for 
anti-inflammation.
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P15 -034

Screening of Polyphenols in Mulberry (Morus alba L.) 
for Anti-inflammation in Lipopolysaccaride (LPS)-induced
RAW 264.7 Cells Using the LC-ESI-Ion trap-MS/MS

Sugyeong Kim*, Gyoung-Deuck Kim, Hong Jin Lee, 
Joong-Hyuck Auh
Department of Food Science and Technology, Chung-Ang 
University, Korea

In this study, we determined inhibition effect of the poly-
phenols from mulberry (Morus alba L.) cultivated in Korea 
and screened the contributing compound using the LC-ESI- 
Ion trap-MS/MS through the multivariate statistical analysis 
(PCA and OPLS-DA). The polyphenols in mulberry prepared 
by multi-step solvent extraction with ethyl acetate and meth-
anol were divided into 6 groups (MF1-6) and their effect on 
LPS-induced RAW 264.7 macrophage cells was investigated. 
Among the fractions, MF4 showed the highest inhibition 
effect on LPS-induced cells by down-regulating iNOS and it 
was further fractionated into 6 sub-fractions (MF4-1-6) using 
preparative HPLC. MF4-1, and 4-3 was proved to efficiently 
down-regulate iNOS and their metabolomes collected from 
LC-ESI-Ion trap-MS/MS were compared through multivariate 
statistical analysis such as PCA (Principal Component Ana-
lysis) and OPLS-DA (Orthogonal Partial Least Squared Discri-
minant Analysis). Cyanidin-rutinoside was identifiedas a 
major compound in MF4-1, while cyanidin and cyanidin-glu-
coside were main metabolomes in MF4-3 for anti-inflam-
matory effect. These results can be used as a useful basement 
for application of mulberry as netraceuticals.

P15 -036

Enhanced Radical Scavenging Activity and 
Antioxidant Activity of Au@Pt Nanoparticles

Jo-Won Lee*, Jihyun Park, Sunju Lee, Jihye Son, Jae-Hyun 
Kang, Seung-Wook Yang, Suna Kim1, BoKyung Moon
Department of Food and Nutrition, Chung-Ang University, Korea, 
1Department of Home Economics, Korean National Open 
University, Korea

Au@Pt nanoparticles (NPs) showed a high catalytic activity 
for ascorbic acid oxidation and they were assumed to have 
a possibility to be used as an indicator of oxidase in food 
processing. Also, they showed a desirable catalytic effect and 
unique optical properties, which was not shown in single- 
component metal NPs. However, there has been no integral 
approach to screen the antioxidant activities of Au@Pt NPs 
and trials to see the feasibility of using it as an enzyme 
substitute in food system. Therefore, our study aimed to 
monitor the antioxidant activity of hybrid nanorods, Au@Pt 
NPs. For this purpose, the effects of Au@Pt NPs as free 
radical scavenger, lipid peroxidation, hydroxyl radical and 
superoxide dismutase were detected and the structure of 
them were observed. TEM results indicated that the gold core 
was surrounded by platinum. Among the antioxidant acti-
vities tested, Au@Pt NPs showed higher DPPH radical scaven-
ging activity, non-site specific hydroxyl radical scavenging 
activity and inhibition of linoleic acid peroxidation by TBA 
than other tests. Au@Pt NPs showed antioxidant effects 
under a certain concentration rather than in high concen-
trations. 

P15 -035

Non-targeted Profiling of Polyphenol Metabolites in 
Various Polyphenol-rich Food Using LC-ESI-Ion trap- 
MS/MS

Da-Ae Kwon*, Songhee Kim, Joong-Hyuck Auh
Department of Food Science and Technology, Chung-Ang 
University, Korea

This study was aimed to profile polyphenol metabolites of 
cereal grains, berries, tea using unsupervised multivariate 
statistical analysis. Polyphenol metabolites of Sorghum bicolor, 
Hordeum vulgare L, Green tea, Rubus coreanus Miquel, Morus-
bombycisvar. rubricaulis UYEKI were extracted with water & 
80% ethanol and the total phenolic content, DPPH radical 
scavenging capacity were assessed. LC-ESI-Ion trap-MS/MS 
with unsupervised classification method (PCA) and super-
vised predictionmodel (OPLS-DA) was used for profiling 
polyphenol metabolites according to solvents. In general, the 
yield of water extracts was higher than ethanol extracts, 
while total phenolic content and DPPH radical scavenging 
capacity of 80% ethanol extracts were higher than water 
extracts. Phenolic acids, hydroxynamic acids (such as quinic 
acid, and coumaroylquinic acid) were identified as major com-
pounds in water extracts. Anthocyanins, polyphenol glyco-
side (such as cyanidin 3-glucoside, and kaempferol 3-alpha-D- 
glucoside) were major compounds in 80% ethanol extracts.

P15 -037

Monitoring of Polycyclic Aromatic Hydrocarbon 
Contents from Korean Edible Oils

Ju-Hyun Han*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous group 
of organic compounds. Also they affect reverse effect on 
human such as carcinogenic properties. In case of edible oils, 
raw vegetable materials are easy to be contaminated by PAHs. 
During edible oil processing, there is the possibility to be 
produced PAHs. Therefore, the aim of this study was to 
evaluate the contents of 8 PAHs (benzo[a]anthracene, chry-
sene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a] 
pyrene, dibenzo[a,h]anthracene and benzo[g,h,i]perylene, 
indeno[1,2,3-cd]pyrene) from edible oils in Korea. For this 
purpose, we analyzed 8 PAHs using GC/MS. All edible oils 
went through liquid-liquid extraction, purification and GC/MS 
method. In consequence of GC/MS analysis, the average 
concentration of benzo[a]pyrene for all edible oils shown 
lower than the Commission Regulation (EC) No. 1881/2006, 
which regulates the maximum tolerance limit for benzo[a]- 
pyrene of edible oils to be 2 μg/kg. Total PAHs in all edible 
oils averaged 0.548 μg/kg.
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P15 -038

Extraction of Astaxanthin from Antarctic Krill Shell 
and Preparation of Nanocapsules Loading with 
Astaxanthin as Novel Carriers for Functional Food

Nan Liu*, De Qing Zhou, Xiao Yan Zhang
Yellow Sea Fisheries Research Institute, Chinese Academy of 
Fishery Science, China

Astaxanthin has been extracted from Antarctic krill shell by 
enzymatic hydrolysis. The optimal conditions were 2.00% of 
E/S with pH 6.0 at 54°C reaction for 88 min. The yield of 
astaxanthin is 145.04 μg/g. In order to increase the purity of 
astaxanthin AB-8 and high performance liquid chromato-
graphy (HPLC) were selected. The yield of astaxanthin was 
369.97 μg/g, and the purity of the collected astaxanthin was 
94.58%. To improve the stability of astaxanthin, lecithin and 
chitosan have been used to prepare nanocapsules by self- 
aggregation. The optimize emulsification parameters have 
been determined by RSM that the ratio of lecithin and 
chitosan was 20:1 (w/w) with 1.5% Tween 80 reaction for 
16min. The mean particle size of nanocapsules was 121.34 
nm and surface charges were positive 38 mV. The results of 
TEM measurement confirmed that the nanocapsules have 
spherical shape. The encapsulation efficiency of astaxanthin 
was 49.9% and payload was 15.60%. The storage experiments 
showed that at 4°C the stability of astaxanthin nanocapsules 
extended up to 60 days. Antioxidant experiment indicated 
that nanocapsules effectively remain the antioxidant activity 
of astaxanthin.

P15 -040

Influence of Ultrasonic Wave Treatment on Quality of 
Korean Traditional Soybean Paste and Soysauce

Jiho Kim*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

In the previous study, ultrasonic wave that propagates into 
the air shows the efficiency of up to 30 kHz in the solid-state 
fermentation. Because, in this study, we prepared soybean 
pastes and soysauce used by irradiated koji for the ultrasonic 
frequency of 30 kHz. Two types of soybean paste and soy-
sauce were compared in order to determine the chemical 
effect of ultrasonic wave. After 50 days of fermentation, 
physicochemical attribute of each two type samples (used by 
ultrasonication koji and non-ultrasonication koji), soybean 
paste and soysauce, were showed the fermentation attribute 
difference. The samples, used by ultrasonication koji and 
non-ultrasonicaiton koji, were compared. These results sug-
gest that high fermentation quality soybean paste and soy-
sauce can be prepared using ultrasonicated fermentation koji.

P15 -039

Optimization of Extraction Dietary Fiber from Enter-
morpha by Response Surface Methodology and the 
Primary Research of Its Physicochemical Properties

De Qing Zhou*, Nan Liu, Yue Xin Li
Yellow Sea Fisheries Research Institute, Chinese Academy of 
Fishery Science, China

In order to make full use of enteromorpha dietary fiber reso-
urces and promote the development of their functional foods, 
the properties of dietary fiber were researched. The effects of 
enzymolysis temperature, enzymolysis time, enzymolysis pH 
and enzyme content (protease content: cellulose enzyme 
content) on the extraction yield of dietary fiber were investi-
gated by one-factor-at-a-time experiments. A quadratic poly-
nomial regression model was fitted using a four-factor, three- 
level Box-Behnken design and analyzed by response surface 
methodology to obtain the optimum extraction conditions as 
follows temperature 55°C, time 91 min, pH 7.7 and composite 
enzyme ratio 20:1. Under such conditions, the extraction 
yield of dietary fiber was 91.45% and they had good water 
holding capacity and expansive capacity. The results showed 
that the ability of absorption glucose and cholesterol were 
strong, and the maximum adsorption value were 20.02 mg 
and 22.52 mg/g, respectively. With the good properties, the 
enteromorpha dietary fiber was suitable for hypoglycemic 
functional food and cholesterol-lowering functional food.

P15 -041

Evaluation of Polycyclic Aromatic Hydrocarbon 
Contents from Deep Fat Fried Food Products

Bomi Kang*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

Polycyclic aromatic hydrocarbons (PAHs) contents from deep 
fat fried food were investigated. The purpose of this study 
is determination of 4 PAHs (benzo[a]anthracene, chrysene, 
benzo[k]fluoranthene, benzo[a]pyrene) from deep fat fried 
food with HPLC (High Performance Liquid Chromatography) 
analysis. A number of parameters in technological processing 
of fat fried foods are heating time and temperature, fuel used, 
distance from the heat source, impinging of smoke onto the 
product. And liquid-liquid extraction and HPLC were used to 
for the analysis and detection of the 4 PAHs from deep fat 
fried food. And this study is investigation of adequate PAHs 
method. Materials and methods is determination of the con-
dition of chemicals, regents, HPLC analysis for PAHs and 
analytical quality control. The production process of deep fat 
fried food is using process factors. The factors are tempera-
ture, time and materials of deep fat fried process.
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P15 -042

Effect of Cellulose Based Adsorbent on Elimination of 
Polycyclic Aromatic Amines from Edible Oils

Boram Kim*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

Polycyclic aromatic hydrocarbons (PAHs) are environmental 
carcinogenic compounds that arise by several means includ-
ing food processing. The purpose of this study is development 
of PAHs-adsorbent for the refining of sesame oil using natural 
substances (cellulose based adsorbent). In order to confirm 
the adsorptive effects of adsorbents, examined the eliminative 
concentration of benzo[a]pyrene in edible oil treated different 
concentration. It was analyzed using liquid-liquid extraction 
and followed by HPLC. According to the results, existing 
adsorbents were effective for the removal of BaP; the adsorp-
tion rate of BaP was represented by 15 %. However, natural 
adsorbents were more effective for the adsorption rate of BaP, 
resulting in 38%. The adsorbent will be applied to Sesame 
oil. This study will be examined the eliminative concentra-
tion of 4 PAHs (benzo[a]anthracene, chrysene, benzo[b]fluo-
ranthene, and benzo[a]pyrene).

P15 -044

Impacts of Coffee Cream, Dried Skim Milk and Sugar 
on the Volatile Aroma Compounds of Coffee Beverage

Ji-Sook Min*, Seung-Kook Park
Department of Food Science & Biotechnology, Kyung Hee 
University, Korea

Coffee is one of the most popular beverages in the world. 
Instant coffee is the most preferred one even if, after it is 
processed, its flavor is not strong enough. The aim of this 
study was to compare volatile aroma compounds of instant 
black coffee with those of mix coffee (added coffee cream, 
dried skim milk and sugar) by GC-FID and GC-MS. We 
selected a total of 6 different coffee samples, including black 
instant coffee and mixed coffee which is combined with 
coffee cream and dried skim milk and sugar. All research 
results were analyzed by SPME. We found that the samples 
have several common compounds such as furan, pyrazine, 
pyridine and pyrrole compounds. The results show that as 
compared to instant black coffee, the flavor of mix coffee is 
mostly weakened. However, one factor is improved, pyrazine, 
because it is probably caused by coffee cream. In addition, 
we found that mix coffee cream doesn’t have distinctive 
flavor and skim milk, mix coffee showed that coffee cream 
and dried skim milk lead to the increase in the level of pH. 
As a results, we carefully reach a conclusion that coffee 
cream and skim milk are only functional components but do 
not affect coffee flavor.

P15 -043

Influence of Roasting Conditions on Chemical 
Properties of Perilla and Sesame Oils

Hyo Won Shin*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

This study evaluated of physical and chemical properties of 
sesame oils from different roasting condition. The hot-air 
coffee roaster and HS-SPME were used to for the analysis and 
detection of physical, chemical properties and effective com-
ponent of sesame oils. Fatty acid contents of sesame oil for 
all conditions was the same : oleic acid (C18:1n9c) > linoleic 
aicd (C18:2n6c). Trans fatty acid was rapidly increased from 
S240/20 and these results did not exceed the standard peci-
fications. MRPs ingredients shown to increase sharply when 
roasting at S210/20. sesamol, sesamin and sesamolin were 
most highly detected in S210/30, S210/30 and S0/0 respec-
tively. Total Benzo[a]pyrene of 0.21 μg/kg was detected in 
sesame oil. As the roasting temperature and time increased, 
the oxidative stability of sesame oils was increased. Average 
iodine value of sesame oil with different roasting condition 
was 117.59. Synthetically, the favorable roasting condition 
considering the oxidation characteristic, lignans, MRPs and 
sensory is P180/20.

P15 -045

Solvent Effect on Radical Scavenging Mechanism of 
Flavonoids Evaluated by Quantum Chemical 
Calculation

Changho Jhin*, Keum Taek Hwang
Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea

Flavonoids are widely present in fruits and vegetables. They 
are antioxidants as radical scavengers, but the mechanism of 
these compounds have been poorly understood. In this study, 
thermodynamically preferred radical scavenging mechanisms 
of flavonoids with solvent effect were evaluated by quantum 
chemical calculation. The structures of catechin, eriodictyol, 
luteolin, quercetin, and their radical structures were calcu-
lated by semi-empirical PM6 and PM7 methods using MOPAC 
2012™. To evaluate solvent effect, COSMO calculation was 
performed for methanol and benzene as well as gas phase. 
For gas phase and benzene, the 5’-OH group of flavonoids 
was the most active site for radical scavenging except the 
3-OH group of quercetin. For methanol, the 4’-OH group was 
also preferred site as well as the 5’-OH group. The estimated 
main mechanism of radical scavenging in benzene was hydro-
gen atom transfer. In the case of methanol, sequential proton 
loss electron transfer was the most preferred mechanism. 
Further study will cover estimated mechanism of flavonoids 
and those radicals by ab initio method.
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P15 -046

The Relationship between Quantum Chemical Descrip-
tors and Radical Scavenging Activity of Anthocyanins

Changho Jhin*, Keum Taek Hwang
Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea

Anthocyanins are colour pigments having radical scavenging 
activity. The structure of these compounds are significantly 
affected by pH. In this study, the relationship between radical 
scavenging activity and calculated quantum chemical des-
criptors of anthocyanins with various structures was evaluated. 
DPPH radical scavenging activity experimental data of 21 
anthocyanins and anthocyanidins were adapted from a 
previous study. Structures of flavylium cation, quinoidal 
base, carbinol pseudo base, and chalcone were calculated via 
PM6 and PM7 semi-empirical methods using MOPAC2012™. 
Quantum chemical descriptors of ionization potential (IP), 
electron affinity (EA), chemical hardness, chemical softness, 
electronegativity, chemical potential, and electrophilicity 
were calculated. As a result, some quantum chemical des-
criptors (including IP and EA) of flavylium cation, quinoidal 
base and carbinol pseudo base were significantly correlated 
with radical scavenging activity. However, none of the che-
mical descriptors of chalcone had any significant correlation. 
Establishing structure activity relationship model would be a 
next step for further development of this study.

P15 -048

Evaluation of Freshness Indicator for Quality of Fish 
Products during Storage

Hae-Na Chun*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

There is much interest in the fishery industry in developing 
freshness indicator which can reflect the storage history of 
the products and their quality. Freshness is one of the main 
attributes for fishery industry and consumption. In this study, 
we developed prototype of the freshness indicator of fish 
products. The release of amines from decomposing fish is 
concentrated in headspace and they can be detected by 
pH-sensitive sensor. The sensor was organized with polymer 
matrix solution which contains pH-sensitive dye to monitor 
visible color changes that contribute to quantity of volatile 
amines. We also evaluated TMA content during the fish 
storage using HS-SPME and GC-FID and assessed the correla-
tion between TMA content, pH and microbial population. In 
addition, the kinetic modeling of the sensor based on its 
chromaticity will be assessed to determine the suitability of 
the sensor formulation for intelligent packaging application.

P15 -047

The Effect of Temperature and on Formation of Furan 
Produced by Variable Model Systems

Heera Cho*, Wooseok Kim, Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University-Seoul, Korea

In this study, the degree of furan formation was evaluated 
using variable. To identify the effect of temperature on 
formation of furan, experiments were conducted at 90, 121, 
and 150°C. The 16 models were selected. Selected models 
were as follows: Serine (SER), Alanine (ALA), Ascorbic acid 
(ASC), Glucose (GLU), GLU/SER, GLU/ALA, Ribose (RIB), 
RIB/SER, RIB/ALA, Sucrose (SUC), SUC/SER, SUC/ALA, Furoic 
acid (FUR), Acetaldehyde (ACET), GLU/FUR and GLU/ACET. 
GLU/SER and GLU/ALA model were selected to determine the 
effect of the carbohydrate/amino acid molar ratio on forma-
tion of furan. Two models were prepared by mixing com-
pounds at variable molar ratios. Furan was well generated at 
molar ratio of 0.5:0.5. So the molar ratio of 0.5:0.5 was 
selected in binary models. We confirmed that the formation 
of furan was increased at high temperature. In case of models 
at 121°C, the greatest furan was formed in FUR model 
(2475.16 ppb). As the carbohydrate reacted with amino acid, 
RIB/SER model generated high concentration of furan (199.61 
ppb). RIB/ALA (189.66 ppb), GLU/SER (43.25 ppb), GLU/ALA 
(16.16 ppb), SUC/SER (3.43 ppb) and SUC/ALA (0.56 ppb) 
were followed by RIB/SER model.

P15 -049

Metabolic Profiling of Different Pigmented Rice 
Cultivars Using GC-TOF-MS

Hyun Chung*, Yoojin Lee, Jihye Han, Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Some metabolites including phenolic compounds of pigmented 
rice such as two black rice cultivars (HK: Oryza sativa L. cv. 
Heugkwangbyeo and HS: Oryza sativa L. cv. Heugsulbyeo) 
and two red rice cultivars (HJ: Oryza sativa L. cv. Hongjin-
jubyeo and JJ: Oryzasativa L. cv. Jeokjinjubyeo) were analyzed 
using GC-TOF-MS. GC-TOF-MS data sets were then applied 
to a multivariate analysis. The metabolites identified were 
composed of 14 amino acids, 14 organic acids, 5 fatty acids, 
and 8 carbohydrates. Among them, GABA in HK, asparagine 
in HS, and oxalic acid in JJ were significantly higher than 
others (p<0.05). Among phenolic compounds identified, the 
level of vanillic acid in black rice cultivars was significantly 
higher than that in red rice cultivars, while chlorogenic acid 
level in red rice cultivars was significantly higher than black 
one (p<0.05). A PLS regression score plot illustrated the 
separation of the samples according to different cultivars by 
over 71% of the total variance. The major phenolic com-
pounds contributing to the clustering were chlorogenic acid, 
vanillic acid, and salicyllic acid.
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Determination of Polycyclic Aromatic Hydrocarbons (PAHs) 
Content from Tobacco Sidestream Smoke

Ik-Sang Song*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

Polycyclic aromatic hydrocarbons (PAHs) including benzo[a] 
anthracene, chrysene, benzo[b]fluoranthene, benzo[k]flouran-
thene, benzo[a]pyrene, dibenzo[a,h]anthracene, and benzo[g,h,i] 
perylene are group of hydrocarbons formed by the incomplete 
combustion of tobacco, tobacco mainstream and sidestream 
smoke. In this study, the PAHs are collected from tobacco 
sidestream smoke using sidestream smoking machine. The 
total particulate matter (TPM) from the smoke was collected 
on a cambridge filter pad attached to the top of a fishtail 
chimney. After smoking, the chimney was rinsed and concen-
trated with acetone, and then the residue was dissolved in 
cyclohexane. The eluent from the solid phase extraction was 
taken to dryness and the residue dissolved in acetonitrile, 
which is subsequently analyzed by HPLC-FLD. 3-methylcho-
lantrene was used as an internal standard. 3R4F reference 
cigarette from University of Kentucky was used for tobacco 
standard for this study.

P15 -052

A Preliminary Study for Determination of Artificial 
Sweeteners by Flow-injection Analysis

Budi Wibowotomo*, Jong-Bang Eun
Department of Food Science and Technology and Functional 
Food Research Center, Chonnam National University, Korea

Concerning to the food safety, there is a requirement to 
develop a simple and rapid determination of artificial 
sweeteners. Flow injection analysis (FIA) was presented as an 
interesting alternative. The system is based on injection 
sample into carrier stream, forms a zone, and record a 
detectable signal due to passage of sample. The preliminary 
study of FIA technique has been done by conduct offline 
experiment using spectrophotometric method. The trial-test 
based on coloring changes reaction of a series artificial 
sweeteners with its specific reagent, which are acesulfame-K 
with KMnO4 produced green color at 608 nm; saccharin plus 
p-chloranil resulted violet-red coloring at 550 nm; derivati-
zation of sucralose by aniline diphenylamine o-phosphoric 
acid generated gray-bluish (405 nm); meanwhile reaction 
between thaumatin and CuSO4 formed reddish and violet 
bluish green(358 to 368 nm). The output showed standard 
calibration curve with high coefficient correlation about 
83-96%: Acesulfame-K, y=77.86x-175.5, R²=0.959; Saccharin, 
y=79.24x+0.026 R²=0.934; Sucralose, y=0.002x+1.847, R²=
0.835; Thaumatin, y=0.042x+0.112, R²=0.943.

P15 -051

Determination of Nitrosamines Content from Tobacco 
Sidestream Smoke

Sang-Yup Kim*, Han-Seung Shin
Department of Food Science and Biotechnology and Institute 
of Lotus Functional Foods Ingredients, Dongguk University- 
Seoul, Korea

Tobacco-specific nitrosamines (TSNAs) are a group of carci-
nogens that are formed from incomplete combustion of 
tobacco. They are formed from nicotine and related alkaloids 
during the production and processing of tobacco and tobacco 
related products. NNN (N’-nitrosonornicotine), NNK ((4-methyl-
nitrosamino)-1-(3-pyridyl)-1-butanone), NAB (N’-nitrosoana-
basine) and NAT (N-nitrosoanatabine) are the most common 
TSNAs from tobacco and tobacco smoke. In this study, we 
collect TSNAs from tobacco side stream smoke using the SM 
405-SV side stream smoking machine. The sidestream smoke 
was trapped onto a pre-treated with ascorbic acid and glass 
fiber filter pad. The TSNA were concentrated by combined 
with dichloromethane aqueous buffer and cambridge filter 
pad, followed by alumina cartridge. The fraction containing 
TSNA was eluted, then quantitatively analyzed by combined 
gas chromatography with mass spectrometry (GC-MS).

P15 -053

Antioxidant Activity of Water and Ethanol Extracts of 
Hizikia fusiformis

Hyeon Boo Jang*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

Hizikia fusiformis is a brown sea vegetable growing on rocky 
coastlines around Korea and Japan. It has antioxidants such 
as phlorotanin and fucoxantine. Therefore, the objective of 
this study was to evaluate antioxidant activity of Hizikia 
fusiformis water alone (100%) and 50% ethanol extracts. 
Hizikia fusiformis was purchased from a local market in 
Gwangju, and dried at 100°C oven. Water alone and 50% 
ethanol were mixed with dried Hizikia fusiformis powder at 
the ration of 20:1 (v/w), and then water and 50% ethanol 
extracts of Hizikia fusiformis were prepared by freeze-drying 
of filtrates from water and 50% ethanol mixture. Water alone 
and 50% ethanol extracts of Hizikia fusiformis showed similar 
total phenolic content (p>0.05). Fifty percent Ethanol extracts 
showed higher radical scavenging activity and iron chelating 
ability than water extracts (p<0.05). Reducing power was 
increased with increasing concentration, regardless of extrac-
tion solvent (p<0.05), however, it had no differences between 
water and 50% ethanol extract (p>0.05). In conclusion, Hizikia 
fusiformis extract, especially 50% ethanol extracts, could be 
used as a natural antioxidant in foods during storage.
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Formulation of Anthocyanidin Fragmentation Pattern 
for Qualitative Analysis by Tandem Mass Spectrometry

Sa-Rang Kim*, Na-Young Yun1, Hyun-Joo An1, Jae-Han Kim
Department of Food and Nutrition, Chungnam National 
University, Korea, 1Graduate School of Analytical Science 
and Technology, Chungnam National University, Korea

Anthocyanins are one of the major color pigments of foods 
with the health improving functionalities such as antioxi-
dation. Anthocyanins belong to the flavonoid family and 
have glycosides making an anthocyanidins through the con-
jugation with the primarily glucose. In this study, a syste-
matic method for anthocyanin identification using tandem 
mass spectrometry (MS/MS) coupled to ultraperformance 
liquid chromatography (UPLC) has been developed. Multiple 
reaction monitoring (MRM) mode of triple quadrupole mass 
spectrometer (QQQ-MS) is suitable for quantitative analysis 
of independent molecules, however we developed the method 
that made possible to identify the individual anthocyanidin 
family. While the MRM pursue the intensity of signature peak 
among fragment ions after MS/MS, we focused on the change 
of fragmented ion intensities with the stepwise-change of the 
collision energy. Through this approach, unique fragmen-
tation patterns of each anthocyanidin molecule have been 
observed. The formulas of the patterns can beutilized to 
identification and qualitative analysis of anthocyanins in 
foods.

P15 -056

Feasibility of Using Terahertz Spectroscopy to Detect 
Seven Pesticides in Wheat Flour

Seung Hyun Baek*, Inhee Maeng, Sung-Wook Choi1, 
Hyang Sook Chun
Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Food Safety Research Center, Korea Food 
Research Institute, Korea

The aim of this study was to investigate the feasibility of 
detection of pesticides using terahertz (THz) spectroscopy 
qualitatively and quantitatively in high-density polyethylene 
(HDPE) and/or wheat flour mixtures. The absorption spectra 
of seven pesticides (dicofol, chlorpyrifos, chlorpyrifos-methyl, 
daminozide, imidacloprid, diethyldithiocarbamate, and dime-
thyldithiocarbamate) were measured in the frequency range 
0.1 to 2.5 THz at room temperature. Five of the seven pesti-
cides exhibited specific absorption fingerprints in the THz 
range and could be distinguished. Although the other two 
pesticides had no specific absorption peaks in this range, 
they exhibited different frequency-dependent refractive indices. 
The absorption coefficients of imidacloprid increased with an 
increase in its weight ratio in HDPE, and the fitted refractive 
indices and power absorption using a Maxwell-Garnett 
effective medium model were comparable to measured data. 
Imidacloprid was also identified from its absorption fingerprint 
inwheat flour mixtures, and a linear relationship between the 
absorption coefficient and the weight ratio was observed.

P15 -055

Detection of Melamine in the Food Matrix Using 
Terahertz Spectroscopy and Imaging

Seung Hyun Baek1,2*, Heung Bin Lim2, Hyun Ee Ok1, 
Hyang Sook Chun1

1Department of Food Science and Technology, Chung-Ang 
University, Korea, 2Department of Chemistry, Dankook 
University, Korea

The qualitative and quantitative detection of melamine, which 
is sometimes illegally added to food products in order to 
increase the apparent protein content, by terahertz (THz) 
spectroscopy and imaging were explored. The well-resolved 
absorption spectra of the melamine were measured over the 
frequency region from 0.1 to 3 THz at room temperature with 
THz time-domain spectroscopy. Theoretical calculation was 
applied to assist the analysis and assignment of the indivi-
dual THz absorption spectra with density functional theory 
(DFT). The optical density of the melamine was found to be 
linearly proportional to the concentration in the mixtures of 
the high density polyethylene (HDPE) and food matrices 
(chocolate powder, milk powder). Limit of detection and 
quantification for melamine measured by THz spectroscopy 
were 0.07 and 0.21% (w/w), respectively. The THz imaging 
also detected melamine at 66.5 cm-1, a fingerprint region of 
melamine. These results show that THz spectroscopy and 
imaging have potential for the qualitative and quantitative 
detection of melamine in food.

P15 -057

Evaluation of Antioxidant Activity of Kohlrabi 
Extracts as Affected by Various Extraction Solvents

Da Eun Jeong*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

Kohlrabi is Brassica oleracea family and it is an excellent 
source of Vitamin C, minerals, and dietary fiber. This study 
was performed to evaluate antioxidant activity of water and 
ethanol extract from kohlrabi powder. Red kohlrabi was 
purchased from a local market and sliced before dried at 
100°Coven. Water, 50% ethanol, and pure ethanol (100%) 
extracts of kohlrabi were prepared. Pure ethanol extracts 
showed the lowest total phenolic compound, as compared to 
the other treatments (p<0.05). On the other hand, water and 
50% ethanol extracts showed similar contents of total phenolic 
compounds (p>0.05). Antioxidant activity of all kohlrabi 
extracts was increased with increasing concentration (p<0.05). 
Water and 50% ethanol extracts showed similar radical 
scavenging activity, iron chelating ability and reducing power 
to those with pure ethanol extract (p<0.05). In summary, 
antioxidant activity of kohlrabi extract was highly associated 
with increasing levels of total phenolic compound (p<0.05). 
In conclusion, kohlrabi extract, especially water and 50% 
ethanol extracts could be used as natural antioxidant in meat 
products during storage.
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Preparation of Size-controlled Chitosan Nanoparticles 
for Colon Targeting

Kee Hyuk Sohn*, Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

Chitosan is a potential candidate as a carrier matrix for colon 
targeting because of its indigestible property. Size-controlled 
chitosan nanoparticles can be used for colon targeting of 
nutraceuticals. Various size-controlled chitosan nanoparticles 
were prepared by ionic gelation between positively-charged 
chitosan and negatively-charged ion with different number of 
phosphates. Tripolyphosphate (TPP), monopotassium phos-
phate, potassium diphospate and sodium hexametaphospate 
were used as phosphate salts. Chitosan powder was added 
in 1% (w/v) of acetic acid and the final chitosan concentra-
tion was 0.05% (v/v) in the acetic acid solution at 25°C for 
2 h. Aqueous polyphosphate solutions were prepared at the 
concentration of 0.7 mg/mL. The nanoparticles was made by 
mixing chitosan solution and the phosphate solution at 3:1 
(v/v) ratio at 25°C for 3 h. The sizes was 214±4.1 nm for TPP. 
Other aqueous phosphate solutions also formed different 
sized nanoparticles depending on the number of phosphates. 
Different sized chitosan nanoparticles encapsulating the core 
material such as nutraceuticals, prebiotics and antimicrobial 
agents can be used to promote colon health.

P15 -060

Encapsulation of Bioactive Compound in Nanoemul-
sion by a Layer-by-layer Electrostatic Deposition 
Technique

Hee Joung Joung*, Mi-Jung Choi1, Hyun Jin Park
College of Life Sciences and Biotechnology, Korea University, 
Korea, 1Laboratory of Nano-Bio Materials, Department of 
Molecular Biotechnology, Konkuk University, Korea

Absorption of compounds from the gastrointestinal tract is 
oneof the important determinants of oral bioavailability. 
However, absorption of most of bioactive compounds was 
slow and limited due to hydrophobic property. The absorp-
tion of orally applied compounds can be enhanced by inter-
actions with food component. Thus, to solve this problem 
this study prepared to layer-by-layer nanoemulsion. Using a 
UV-spectrophotometry method, the oil phase most dissolved 
coenzyme Q10 was determined medium chain triglyceride oil 
(MCT oil). Based on this study, we propose a standardised 
in vitro digestion model to test lipids digestion, based on 
pH-stat titration. This study has important implications for 
designing and testing delivery systems that control lipid 
digestion using the pH-stat method.

P15 -059

Preparation and Characterization of Lycopene 
Nanostructured Lipid Carriers

Saehoon Kim*, Hanjoo Yang, Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

In this study, lycopene nanostructured lipid carriers (NLCs) 
were prepared by nanoemulsification technique employing 
high-speed homogenizer and ultrasonicator. Initially lycopene, 
lecithin, oleic acid and glycerol monostearate were mixed 
and melted at 72-75°C which forms the lipid phase. The 
aqueous phase was prepared by adding Tween 80 to deio-
nized waterwhich was also heated to 72-75°C. The aqueous 
phase was quickly dispersed in the lipid phase and homo-
genized at 3000 rpm for 5 min. The formed emulsion was 
further processed (work time 1, rest time 1) with a probe 
sonicator for 4 min and then dispersed in cold water contain-
ing polyvinyl alcohol at < 2°C which was stirred (600 rpm) 
for 15 min. The morphology of lycopene NLCs was deter-
mined by energy filtering transmission electron microscopy 
(EF-TEM). The average size of the lycopene NLCs was app-
roximately 150 and 200 nm. The results showed that lycopene 
NLCs in suspension were highly stable with the average 
mean ranging from 80 to 100 mV. The zeta potential of 
lycopene NLCs was 80 mV which indicated that NLCs was 
stable in aqueous medium.

P15 -061

Development of Red Ginseng Extract Nanopowder 
Using Spray Drying

Hanjoo Yang*, Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

The purpose of this research is to fabricate red ginseng 
extract nanopowder by spray drying method to mask bitter 
taste and to improve its biological activity. To fabricate 
nanocapsule, chitosan (CS) and denatured β-lactoglobulin 
(DBLG) were used. CS solution (2.0 mg/mL) was produced by 
dissolving CS powder in acetic acid solution (0.1%, v/v). By 
dispersing sodium tripolyphosphate solution (TPP; 1.0 mg/mL) 
into it, CS nanocapsule (1st wall) was fabricated, which 
collected red ginseng extract solution (RGE; 2.0 mg/mL). 
DBLG solution (1.0 mg/mL) was produced by adjusting pH of 
native β-lactoglobulin solution to 2.4 prior to heating (80°C
30 min) followed by dispersing it into the CS nanocapsule 
solution after adjusting its pH to 5.5 for the 2nd wall to be 
formed. The average size of nanocapsule ranged between 106 
and 170 nm within pH 2-5 and its surface charge ranged 
between +17 and +28 mV. Transmittance of the nanocapsule 
dispersion ranged from 86 to 94%. Optimum conditions for 
spray drying were established. The results in this research 
would be able to be applied to produce nanoencapsulated 
food ingredient which has beneficial properties to improve 
bioactivity.
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Effect of Cross-linking Agent on Physicochemical 
Properties of Guar Gum Nanoparticles Produced 
Using Desolvation Process

Yeri Choi*, Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

Guar gum has gained increased attention as ideal carriers for 
colon targeted delivery of bioactives due to its non-digestible 
nature by human digestive enzymes but biodegradable cha-
racter by colonic bacteria. The objective of this study was to 
determine the effect of cross-linking agent on physicoche-
mical properties of guar gum nanoparticles. Guar gum nano-
particles were prepared by adding 10% (v/v) of ethanol to the 
guar gum suspension, followed by addition of different con-
centrations of glutaraldehyde as cross-linking agent (0.5, 1, 
2, and 4%). The average size, size distribution, morphology 
and cross-linking density of the guar gum nanoparticles were 
determined by dynamic light scattering, transmission electron 
microscopy and Fourier transform infrared spectroscopy 
respectively. Addition of 4% (v/v) glutaraldehyde produced 
compact and globular guar gum nanoparticles with an 
average size of 500 nm whereas at concentrations less than 
1% of glutaraldehyde irregular particles ranging in size from 
about 250 to 300 nm were produced. These results have 
important implications for the development of size-depen-
dent colon-targeting delivery system using guar gum nano-
carrier.

P16 -002

Production of a Functional Oligosaccharide, 
2’-Fucosyllactose, Using Engineered Escherichia coli

Young-Wook Chin*, Won-Heong Lee, Ji-Yeong Kim, Jin-Ho Seo
Department of Agricultural Biotechnology, Center for Food 
and Bioconvergence, Seoul National University, Korea

2’-Fucosyllactose (2-FL) is a functional oligosaccharide present 
in human milk which protects against the infection of enteric 
pathogens. In this study, the gene encoding α-1,2-fucosyl-
transferase (FucT2) from Helicobacter pylori was introduced to 
the GDP-l-fucose producing recombinant E. coli JM109 (DE3) 
strain which is incapable of assimilating lactose. Whole cell 
biosynthesis of 2-FL from lactose was investigated in a series 
of batch fermentations using various concentrations of lactose. 
The results of batch fermentations showed that lactose was 
slowly assimilated by the engineered E. coli JM109 (DE3) 
strain and 2-FL was synthesized without supplementation of 
another auxiliary sugar for cell growth. A maximum 2-FL 
concentration of 1.23 g/l was obtained from a batch fermen-
tation with 14.5 g/Llactose. The experimentally obtained 
yield (g 2-FL/g lactose) corresponded to 20% of the theoretical 
maximum yield estimated by the elementary flux mode 
(EFM) analysis.

P16 -001

Functional Expression of Candida antarctica Lipase B 
(CalB) in Recombinant Escherichia coli Using Fusion 
Technology

Sun-Ki Kim*, Jung-Hyun Jo, Hyun-Wook Baek, Yong-Cheol 
Park1, Jin-Ho Seo
Department of Agricultural Biotechnology, Center for Food 
and Bioconvergence, Seoul National University, Korea, 
1Department of Advanced Fermentation Fusion Science and 
Technology, Kookmin University, Korea

Lipase (EC 3.1.1.3) is a popular enzyme used as a biocatalyst 
for many biochemical reactions. Lipase is usually expressed 
in the Escherichia coli cytoplasm as an inactive inclusion 
body and at a low level. CalB was fused with various sizes 
of polyanionic amino acid tags and expressed in E. coli BL21 
star (DE3)in order to improve the expression level of CalB 
and biological activity. The 5 aspartate tag (D5-CalB) resulted 
in the highest lipase activity of 3.3 U/ml in the medium, 
corresponding to a 8.2-fold enhancement compared with the 
authentic CalB. A fed-batch fermentation done with the 
recombinant E. coli grown in a pH-stat mode resulted in 2.6 
g/L active CalB titer. Enzymatic characterization revealed that 
a fusion of short anion tags at the N-terminal of CalB changed 
its quaternary structure from hexamer to trimer. Fusion of the 
10 aspartate tag with the C-terminal of D5-CalB for purifi-
cation (D5-CalB-D10) led to simple and effective purification 
of CalB with 89% purity and 72% purification yield.

P16 -003

Genetic Model for the Fate of Oral-administrated 
Carbon Nanoparticles in Soil Nematode Caenorhab-
ditis elegans

Yun Jeong Cha1*, Shin Sik Choi1,2

1Department of Energy and Biotechnology, Myongji University, 
Korea, 2Department of Food and Nutrition, Myongji University, 
Korea

Although a number of studies about the biological applica-
tion of nanoparticles have been extensively investigated 
focusing on the utilization of nanomaterials as foods and 
medicines, a genetic mechanism explaining the fate and 
behavior of nanoparticles in biological systems has not been 
sufficiently suggested. In this study, we elucidated a genetic 
linkage between carbon nanoparticles and their physiological 
functions using soil nematode Caenorhabditis elegans. Fulle-
rene (nC60) and fullerenol (C60(OH)19-24) with sizes under 100 
nm reduced the viability of adult C. elegans with result in 
decrease of body size and reproduction level in wild-type N2. 
The genetic mutant strains mutated in genes involved in 
apoptosis, membrane permeability, and stress response were 
used to illuminate what genes are required for such physio-
logical changes in C. elegans.
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10-Gingerol Induces Apoptotic Cell Death in Human 
Colon Cancer Cells

Min Ju Ryu*, Sang Sook Tak, Ha Sook Chung
Food and Nutrition, Duksung Women’s University, Korea

This study was investigated the mechanisms underlying the 
cytotoxicity of the 10-gingerol from Zingiber officinale. The 
growth of HCT116 human colon cancer cells was inhibited 
by 50% at a concentration of 40 μM of 10-gingerol. 10-Gingerol 
also induced morphological changes indicative of apoptosis, 
such as the formation of apoptotic bodies and DNA fragmen-
tation. Further, flow cytometry analysis showed 10-gingerol 
undergo cell cycle arrest in Sub-G1 phase (apoptosis). Apop-
tosis was confirmed by annexin V-fluorescein isothiocyanate 
and propidium iodide double staining in HCT116 cells. Con-
comitant activation of the mitochondria-dependent apoptotic 
pathway was occurred via modulation of Bax and Bcl-2 
expression in a dose-dependent manner, resulting in activa-
tion of caspase-9 and caspase-3.This is the first report to 
demonstrate the cytotocity of 10-gingerol on human colon 
cancer cells. 

P16 -006

L. acidophilus HY7037 Inhibits TNF-α-induced 
Insulin Resistance via Insulin Signal Pathway in Rat 
Skeletal Muscle Cells

Sung-Hwan Kim*, Ji-Woong Jeong, Il-Dong Choi, 
Young-Tae Ahn, Chul-Sung Huh
R&B Center, Korea Yakult Co., Ltd., Korea

Expression of tumor necrosis factor α (TNF-α) was markedly 
increased in adipose tissue and muscle of insulin-resistant 
human and animals. The aim of this study was to evaluate 
the effects of Lactobacillus acidophilus HY7037 (LA) on insulin 
resistance induced by TNF-α in rat L6 cells. TNF-α down- 
regulated insulin-stimulated glucose uptake and translocation 
of glucose transporter 4 (GLUT4). Also, TNF-α increased 
tyrosine phosphorylation of insulin receptor substrate-1 
(IRS-1) and AKT phosphorylation of insulin signal pathway. 
However, the treatment of LA improved insulin-stimulated 
glucose uptake and translocation of GLUT4 via insulin signal 
pathways (AKT and IRS-1(Tyr)). LA increased mRNA levels 
of GLUT4 and several insulin-sensitivity related genes (PPARr 
and PGC-1α) in TNF-α treated L6 cells. Also, LA stimulated 
TNF-α induced down-regulated phosphorylation of AKT and 
tyrosine phosphorylation of IRS-1, a key molecule in the 
insulin signaling pathway. Therefore, our data suggested that 
LA inhibited TNF-α induced insulin resistance through insulin 
signal pathway in skeletal muscle cells.

P16 -005

Fucoidan Inhibits Cytokine-induced TARC/CCL17 
Expression in Human Keratinocytes

Min Ju Ryu*, Tae Eun Guon, Ha Sook Chung
Food and Nutrition, Duksung Women’s University, Korea

Fucoidan, a sulfated polysaccharide complex from brown 
algae, Laminaria japonica and Cladosiphon okamuranus widely 
distributed in Korea. Although their anti-oxidative, anti-coagu-
lative and anti-cancer activity has been demonstrated, their 
potential anti-inflammatory activity has been scarcely explored. 
We have investigated the anti-inflammatory activity of Fucoidan 
isolated from brown algae in activated human keratinocytes. 
We found Fucoidan suppressed the TNF-α/IFN-γ-co-induced 
production of thymus and activation-regulated chemokine 
mRNA expression in human keratinocytes. It is also inhibited 
the TNF-α/IFN-γ-co-induced activation of NF-κB and STAT1 
expression. Taken together, Fucoidan exerts anti-inflammatory 
effect in vitro, suggesting that they may be a useful functional 
foods in preventing/treating inflammation-mediation diseases.

P16 -007

Anti-inflammatory Activities of Lythrum salicaria 
Extracts In Vitro Model

Jehyeon Ra*, Il-Dong Choi, Se-Hoon Park, Chul-Sung Huh
Korea Yakult R&BD Center, Korea

Lythrum salicaria L. (Purple loosestrife) in the Lythraceae family 
has a long tradition in the folk medicine as a medicinal herb 
for antibiotic or vulnerary effects. However, no study has 
investigated anti-inflammatory activities of this plant on 
various cells. The effects of L. salicaria water extracts (LSE) 
were evaluated on the production of nitric oxide (NO) and 
interleukin-6 (IL-6) in lipopolysaccharide (LPS)-treated RAW 
264.7 cells, IL-6 and IL-8 in LPS-treated HGF-1 cells, and IL-8 
and matrix metalloproteinase-13 (MMP-13) in IL-1beta-treated 
HTB-94 cells. LSE reduced the production of NO and IL-6 
from LPS-activated RAW264.7 cells in a dose-dependent 
manner. LSE also reduced the production of IL-6 and IL-8 
from LPS-activated HGF-1 cells in a dose-dependent manner. 
In IL-1beta-treated HTB-94, LSE reduced the production of 
IL-8 and MMP-13. From these results, LSE has anti-inflam-
matory effects and could be developed into an anti-inflam-
matory herbal remedy or health supplement food.
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Screening of Biological Activities of Solvent Extracts 
from Fresh Water Laver, Prasiola japonica

Da Woom Seo*, Hee Jung Kim, Hae Bok Kim, Seung Tae 
Kim, Jung Min Yu, Gwang Hoon Kim, Da Woon Park, 
Do Ik Lee1, Mansig Jun2, Su Kil Jang, Seong Soo Joo
Department of Marine Molecular Biotechnology, College of 
Life Science, Gangneung-Wonju National University, Korea, 
1Department of Immunology, College of Pharmacy, Chung- 
Ang University, Korea, 2Research Institute for Gangwon, Korea

In the present study, we investigated the functional effects of 
freshwater laver, Prasiola japonica, which was distributed in 
limited areas. Five solvent fractions (water, butanol, chloro-
form, ethyl acetate and hexane) and an ethanol extract of P. 
japonica were screened for the activity of anti-oxidant, anti- 
inflammatory, anti-cancer, anti-diabetes and immune activa-
tion analysis. P. japonica and its solvent fractions effectively 
scavenged the free radicals, especially for hydroxyl radicals. 
In addition, P. japonica solvent fractions showed anti-inflam-
matory, anti-cancer and anti-diabetes effects. According to the 
gas chromatography-mass spectrometry assay, an ethanol 
extract of P. japonica contained loliolide, sorbitol, mannitol 
and alverine which were known to have an anti-oxidant, 
anti-oral microbial, osmotic diuresis and smooth muscle 
relaxant. These data provide that P. japonicamay have phar-
macological properties and provide a clue for the develop-
ment of natural candidates for various diseases.

P16 -010

Development and Optimization of a New Universal 
16S rRNA PCR Primer Set for Metagenomic Analysis 
of Human Intestinal Microbiota

Hye-Jin Ku*, Ju-Hoon Lee
Department of Food Science and Biotechnology, Graduate 
School of Biotechnology, Kyung Hee university, Korea

Due to association with human intestinal health, metagenomic 
analysis of human intestinal microbiotahas attracted the 
public interest. But, metagenomic analysis using previous 
16S rRNA universal primers often showed that some genus 
or species are missing. Therefore, a novel 16S rRNA universal 
primer set with broad coverage was developed, targeting V6 
toV9 regions (620-bp). To compare this primer set and other 
two universal primer sets, a simulated mixture containing 21 
different intestinal bacteria was prepared. The 16S rRNA PCR 
products were cloned, randomly selected, and sequenced, 
suggesting that itsspecies coverage and PCR efficiency are at 
least equal or better. Furthermore, metagenomic analysis of 
an infantile fecal sample using this primer set revealed that 
infantile intestinal microbiota consists of 38% of Streptococ-
cus salivarius subsp. thermophilus, 36% of Bifidobacterium 
longum subsp. infantis, 5% of Clostridium sp., 4% of Eubac-
terium hadrum, 3% of Bacteroides vulgatus, 1% of Pectobac-
terium chrysanthemi and 13% of uncultured bacterium. This 
PCR primer set would be useful for metagenomic analysis of 
intestinal microbiota with high species coverage and resolution.

P16 -009

Effects of Non-saponin Extracts from the Steam-dried 
Ginseng Berry on Radical Scavenging and Alcohol 
Metabolism

Seung Tae Kim*, Da Woom Seo, Hee Jung Kim, Hae 
Bok Kim, Jung Min Yu, Gwang Hoon Kim, Da Woon 
Park, Do Ik Lee1, Su Kil Jang, Seong Soo Joo
Department of Marine Molecular Biotechnology, College of 
Life Science, Gangneung-Wonju National University, Korea, 
1Department of Immunology, College of Pharmacy, Chung-Ang 
University, Korea

This study aimed to investigate the effects of non-saponin 
extracts (NSE) of steam-dried ginseng berry for the enhance-
ment of alcohol metabolism both in-vivo and in-vitro. Our 
results revealed that NSE effectively scavenged 1,1-diphenyl- 
2-picrylhydrazyl (DPPH) radicals and hydroxyl radicals 
(protein degradation assay). Moreover, NSE increased the 
expression of alcohol dehydrogenase (ADH), cytochrome 
P450 2E1 (CYP2E1), catalase and acetaldehyde dehydro-
genase (ALDH) gene in HepG2 cells, which were known as 
important enzymes for alcohol metabolism. Interestingly, NSE 
was highly effective in decreasing the blood alcohol concen-
tration within 1 h when administered ethanol together with 
NSE (50 mg/kg) in BALB/c mice. Taken together, we concluded 
that NSE may have potent pharmacological properties and 
contribute to the development of novel natural candidates for 
alcohol metabolism.

P16 -011

Blood Pressure Modulating Effects of Black Raspberry 
Extracts In Vitro and In Vivo

Jung-Hyun Lee*, Hye Ran Choi, Su Jung Lee, Min Jung 
Lee, Young Jong Ko, Hee Kwon Lee, Jong Tae Jeong, 
Tae-Bum Lee
Gochang Black Raspberry Research Institute, Korea

This study aimed to investigate the effects of 50% ethanol 
extract of ripe black raspberry (RBR) on the hypertension in 
human umbilical vein endothelial cells (HUVECs) and the 
spontaneously hypertensive rats (SHR). Angiotensin conver-
ting enzyme (ACE) inhibition and activation of nitric oxide 
production by endothelial nitric oxide synthase was signifi-
cantly regulated by RBR in HUVEC cells. Also, The SHR had 
significantly higher levels of blood pressure, ACE, renin, 
angiotensin type I receptor, endothelin-1, and interukin-6 
compared with WKY (Wista Kyoto rats). However, captopril 
and RBR decreased levels of these hypertension-related 
events in SHR. Also, the SHR were higher media thickness/ 
lumen diameter (%) than the WKY in the thoracic aorta, renal 
arteriole, and hepatic artery. Treatment of captopril and RBR 
reduced levels of media thickness/lumen diameter (%) in 
SHR. In addition, the number of eosinophilic cardiac muscles 
was decreased in the heart muscle after treatment of captopril 
and RBR. Therefore, this study indicated that 50% ethanol 
extract of RBR may be useful for the treatment and prevention 
of high blood pressure.



546

P16 -012

Effects of Extracts of Unripe Black Raspberry and Red 
Ginseng on Cholesterol Improvement

Su Jung Lee*, Min Jung Lee, Hye Ran Choi, Jung-Hyun 
Lee, Young Jong Ko, Hee Kwon Lee, Jong Tae Jeong, 
Tae-Bum Lee
Gochang Black Raspberry Research Institute, Korea

In this study, we investigated the effect of the water extracts 
of unripe black raspberry (UBR) and red ginseng (RG) on 
cholesterol synthesis, HMG-CoA reductase activity, and expre-
ssion of LDL or HDL-related genes in HepG2 and Caco-2 
(human hepatoma and intestinal cell lines, respectively). 
Cholesterol synthesis and HMG-CoA reductase activity was 
inhibited by UBR and RG in HepG2 cells. Also, co-treatment 
of UBR and RG has an additive effect than single treatment. 
In addition, UBR and RG increased expression of LDL-regu-
lated genes, such as LDL receptor, SREBP-2 and upregulated 
level of HDL-associated ABCA1 in Caco-2 cells. Moreover, 
combination treatment may be more effective than a single 
alone. Taken together, the results indicate that UBR and RG 
not only regulated via these signaling but also prevented 
cholesterol synthesis.

P16 -014

Biofilm Formation and Pathogenicity of Staphylococci 
Isolated from Agricultural Products

Hye Lim Lee*, En Ji Cui, Lin Hu Quan, Dong Hwan Lee, 
Jeong-A Lim, Kyu Suk Jung, Sunggi Heu, Jae-Gee Ryu, 
Eunjung Roh
Microbial Safety Division, National Academy of Agricultural 
Science, RDA, Korea

Staphylococci including Staphylococcus aureus have recognized 
as an important opportunistic pathogen and food-borne 
pathogen. In Korea, the consumption of leaf vegetable has 
been increasing as fresh cut products. We isolated coagulase 
negative Staphylococcus (CNS) and S. aureus from leaf vege-
tables. For identification, three methods were used for iden-
tification: API staph ID system, analysis of 16S rRNA sequence 
and species-specific PCR. For analysis of potential risks of 
Staphylococci isolated from leaf vegetables, antibiotic resistance, 
pathogenic enzymes and biofilm formation were tested. The 
results indicate that antibiotic resistant Staphylococci are 
widely proliferated in leaf vegetables. Moreover, CNS as well 
as S. aureus showed pathogenicity. Almost CNS has lipase, 
lecithinase, hemolysis, protease activities. Biofilm formation 
is known as a major factor determining S. aureus pathoge-
nicity in such device-associated infections. We confirmed 
biofilm formation of isolates using crystal violet method. 
Results of biofilm tests, S. haemolyticus, S. xylosus species 
were showed strong biofilm activities. These two species 
were helped initial attachment of S. aureus.

P16 -013

Improvement of Cholesterol and Blood Pressure in Fruit, 
Leaf, and Stem Extracts of Black Raspberry In Vitro

Min Jung Lee*, Su Jung Lee, Hye Ran Choi, Jung-Hyun 
Lee, Young Jong Ko, Hee Kwon Lee, Jong Tae Jeong, 
Tae-Bum Lee
Gochang Black Raspberry Research Institute, Korea

In this study, we compared effects of fruit, leaf, and stemex-
tracts of black raspberry on improvement of cholesterol and 
blood pressure in HepG2 and HUVEC cells, respectively. 
Cholesterol secretion was inhibited by water extracts of 
unripe fruit and stem, but not leaf of black raspberry in 
HepG2 cells. Also, water extracts of unripe leaf, stem, and 
fruit reduced HMG-CoA reductase activity. Furthermore, 
nitric oxide production was increased and expression of 
angiotensin-converting enzyme protein was decreased by 
50% ethanol extract of ripe fruit and water extracts of leaf 
and stem of black raspberry in HUVEC cells. Overall, the 
rank order according to the improving level of cholesterol 
and hypertension is respectively as follows: stem> unripe 
fruit>leaf and stem> ripe fruit>leaf. Ellagic acid, caffeic 
acid, ferulic acid, and gallic acid displayed inhibitory effects 
of HMG-CoA reductase activity. Also, myricetin and gallic 
acid showed an excellent ACE inhibition. Thus, these data 
suggested that stem and leaf as wells as fruit of black 
raspberry can be used as useful food resources for reduction 
of cholesterol and blood pressure.

P16 -015

Alpha-asarone Attenuates LPS-stimulated Neuroinfla-
mmatory Responses in BV-2 Microglia and Reverses 
Behavioral Impairments in MPTP-intoxicated Mice 
Model of PD

Dong-Kug Choi*, Byung-Wook Kim, Hemant Kumar, 
Sushruta Koppula, Il-Woung Kim, Hyung-Woo Lim, 
Sandeep Vasant More, In-Su Kim, Sang-Don Han1, 
Si-Kwan Kim
Department of Biotechnology, Konkuk University, Korea, 
1Department of Neurology, School of Medicine, Konkuk 
University, Korea

Alpha-asarone (α-asarone), an active principle found majori-
tively in araceae and annonaceae families has been used 
traditionally to improve various disease conditions. Recent 
scientific reports rope considerable pharmacological proper-
ties of this active constituent. In the present study, effect of 
α-asarone on LPS-induced activation of BV-2 microglia and 
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) mouse 
model of Parkinson’s disease (PD) were examined. Pretreat-
ment with α-asarone, significantly inhibited LPS-stimulated 
production of nitric oxide (NO) and cyclooxygenase-2 (COX-2) 
in BV-2 microglial cells. Further, α-asarone inhibited activa-
tion of nuclear factor kappa B (NF-κB) by blocking the degra-
dation of inhibitor kappa B-alpha (IκB-α) in LPS stimulated 
BV-2 microglial cells. In vivo studies revealed that acute 
intoxication to mice with MPTP, induced activation of brain 
microglia and behavioral deficits. Prophylactic treatment 
with α-asarone reduced microglial markers like, Iba-1, CD11b 
and attenuated behavioral impairments. Our study demon-
strates, for the first time that α-asaronehas neuroprotective 
role in PD pathology by suppression of microglial activation.
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P16 -016

In Vitro Antioxidant Effect of Au@Pt Naoparticles 
(NPs) Using Chinese Hamster Lung Fibroblast V79-4 
Cells

Kyung-Mi Yoo*, Jo-Won Lee1, Jihyun Park1, Sunju Lee1, 
Jihye Son1, Sun-Hee Kim1, So-Hee Yoon1, BoKyung Moon1

Department of Food and Nutrition, Soong-Eui Women's 
College, Korea, 1Department of Food and Nutrition, Chung-Ang 
University, Korea

Au@Pt nanoparticles (NPs) showed a high catalytic activity 
for ascorbic acid oxidation and they were assumed to have 
a possibility to be used as an indicator of oxidase in food 
processing. In this study, we aimed to monitor the antioxi-
dant activity of Au@PtNPs using Chinese hamster lung 
fibroblast V79-4 cells. For this purpose, the effects of NPs on 
the cell viability of V79-4 cell and the protective effect on 
V79-4 cells induced oxidative stress by hydrogen peroxide 
were investigated. Au@PtNPs showed protective effect against 
oxidative stress induced by H2O2with the effects being 
significantly greater in low concentration (ng/L) than in 
higher concentration (μg/L). Au@Pt NPs appeared to be very 
little cytotoxic for V79-4 cells at low concentrations. In order 
to determine if Au@PtNPs decreased the cell viability, PC-3 
and MCF-7 cells were stimulated with NPs, and the cell 
viability was measured. Au@PtNPs treatment significantly 
inhibited the cell viability in a concentration-dependent 
manner. IC50 for V79-4 cells was 0.6461 μg/L, and micro-
scopy observations demonstrated that PC-3 and MCF-7 cells 
treated with NPs showed many morphological changes 
compared with the control cells.

P16 -018

Cryptotashinone and Dihydrotanshinone I, as Anti- 
Viral Agents, Exhibit Potent Inhibitory Activity on 
Intracellular Glycosylation

Dongsun Lee1,2*, Muroi Makoto3

1Faculty of Biotechnology, Jeju National University, Korea, 
2Subtropical Horticulture Research Institute, Jeju National 
University, Korea, 3Antibiotics Laboratory, The Physical & 
Chemical Research Institute, (RIKEN), Japan

Potent antiviral agents hamper virus-infected cell machinery, 
leading to alleviate from viral attack. In order to investigate 
the inhibitory mechanisms of cryptotanshinone and dihydro-
tanshinone I as intracellular glycosylation, we first examined 
whether the inhibition of syncytium formation and cytopatic 
effect by the inhibitors or not. Cryptotanshinone and dihy-
drotanshinone I, which was isolated and characterized from 
Salvia miltiorrhiza, effectively inhibited syncytium formation 
and infectionus virus production without affecting glycoprotein 
synthesis.

P16 -017

In silico Screening of Ellagic Acid Derivatives and 
Their Metabolites as NF-κB p50 Subunit Inhibitors

Changho Jhin*, Hyunnho Cho, Keum Taek Hwang
Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea

Nuclear factor-kappa B (NF-κB) is a transcription factor regu-
lating gene expression related with inflammation by binding 
the corresponding DNA sequences. Ellagic acid is known as 
an inhibitor of NF-κB; however, the binding site interactions 
are not clearly discovered. The aim of this study was to 
determine the binding site of NF-κB p50 subunit with ellagic 
acid derivatives and their metabolites by in silico molecular 
docking methods. Before docking, geometries of the ligands 
were optimized by PM6 method. Three docking softwares 
(Autodock Vina, Autodock4 and DOCK6) were used to 
determine the binding sites. For Autodock4, rigid residue 
method was used. For DOCK6, rigid ligand method and 
anchor and grow method were used. Two main binding sites 
were observed as one with ARG56, VAL58, GLY61, LEU137 
and GLY138 and the other with PHE53, HIS64, GLY65, GLY66 
and PRO68 within 5 Å distance from ligands. Since these 
residues were constituents of DNA binding region (DBR), 
ellagic acid derivatives and their metabolites could be potent 
NF-κB inhibitors by binding the DBR competitively.

P16 -019

Changes in the Rheological Properties at Various 
Storage and Drying Temperatures

Jae-Yong Kim*, In-Su Hwang, Moo-Yeol Baek, 
Byung-Yong Kim
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea

Changes in the rheological stress relaxation behavior of 
various cheeses such as Cheddar, Gouda and Mozzarella 
upon the different storage temperatures (-15-20°C) were 
measured using rheometer. As the storage temperature of all 
cheeses increased from -15 to 20°C, values of the instanta-
neous, equilibrium stress, instantaneous elastic, elastic, and 
viscous constant increased. The master curve and Arrhenius 
curve of all cheeses showed linearly temperature-depen-
dency, in that the modulus of elasticity decreased as the 
storage temperature is increased. Cheeses were cut in the 
cube shape (1×1×1 cm) and the drying rate was investigated 
at different drying temperatures (20, 25 and 30°C). Drying 
rate of Mozzarella cheese was the highest at all temperatures. 
Thus, selected Mozzarella cheese was cut into a stick shape, 
decompressed, dried at 4°C, and ripen at 5°C for 24 and 48 
h, and stored 5 weeks for bending test. Failure stress and 
Modulus of elasticity were sharply increased during the first 
one week of storage, and then after, they increased slightly. 
In addition, these values showed twice higher at cheese 
which was stored for 24 h than that for 48 h at all storage 
periods.
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P16 -020

Chitosan Oligosaccharide Sulfates Attenuate 
LPS-induced NO Production through the Inhibition of 
JNK and NF-κB Pathway in RAW264.7 Cells

Seong Eun Kim*, Jung Hyun Kim, Yon Suk Kim, Jin 
Woo Whang, Gaurav Lodhi, Seo Hee Kang, Young Ki 
Han, Beong Ou Lim1, Pyo Jam Park
Department of Biotechnology, Konkuk University, Korea, 
1Department of Applied Biochemistry, Konkuk University, 
Korea

Chitosan is famous for the function of anti-aging activity. 
Sulfated derivatives are also existing in nature and well- 
known for their various effects such as anti-cancer, anti-infla-
mmation, anti-oxidation and anti-coagulant. Chitosan oligo-
saccharide sulfates (COS), is used in this experiment, have 
been reported with their function for anti-coagulant activity, 
but the mechanisms about anti-inflammatory effect yet to be 
remained to be cleared. I found that COS effectively supp-
resses the production nitric oxide (NO) and inflammatory 
cytokines such as IL-6 and TNF-α in LPS stimulated RAW 
264.7 cells. COS also suppresses inducible nitric oxide 
synthase (iNOS) gene expression in same conditioned RAW 
264.7 cells, I also found that COS suppresses phosphory-
lation of JNK. Furthermore is suppresses activation and trans-
location of p65, a subunit of NF-κB into the nucleus by 
inhibiting degradation of IκB-α. These results indicate that 
COS may have anti-inflammatory effect by suppressing NO 
and inflammatory cytokines productiondecreasing the volume 
of iNOS, JNK phosphorylation and degradation of IκB-α.

P16 -022

Antioxident Effect and Industrialization of Aloe 
Extracts on Various Growth Periods

Jin-Woo Hwang*, Yon-Suk Kim, Jeong Jun Lee1, 
Han-Jong Pyo1, Seong-Eun Kim, Seo Hee Kang, 
Young-Ki Han, Hong-Joo Joung, Pyo-Jam Park
Department of Biotechnology, College of Biomedical and Health 
Sciences, Konkuk University, Korea, 1NatureTech, Korea

Aloe is known to have antioxidant activity, and has been used 
a lot in the past. In this study, antioxidants activity and cell 
protective properties of Aloe extracts of various growth 
periods for DPPH, alkyl, superoxide, and hydroxyl radical 
were evaluated using ESR spectroscopy and othermethods 
(ABTS, FRAP, ORAC, etc.). The DPPH and alkyl radical 
scavenging activity of Aloe extracts was exhibited by increased 
in a dose-dependent manner, the best activity a 6 month Aloe 
extract, with an IC50 value of 0.26 and 0.50 mg/mL, respec-
tively. The antioxidant effect of Aloe extracts of various 
growth periods was examined with ABTS, FRAP, ORAC, 
polyphenol and flavonoid contents, and 6 month Aloe 
extracts, showed by best activity. The cell protective effects 
against t-BHP-induced oxidant damage of 6 month Aloe 
extracts was measured by MTT, inhibitory activity of ROS 
and PI staining methods in Chang cells. The extract exhibited 
a dose-dependent protection against t-BHP induced oxidative 
damage in Chang cells. In addition, 6 month Aloe extracts 
expressed Bcl-2. Taken together, the present results demon-
strate that 6 month Aloe extracts have highest antioxidative 
activity.

P16 -021

Modulation Effect of Extract from Haliotis discus hannai
Fermented with Cordyceps militaris Mycelia in RAW 
264.7 Macrophages through TRIF-dependent Signal-
ling Pathway

Seong Eun Kim*, Hong Joo Joung, Yon Suk Kim, Jin 
Woo Hwang, Gaurav Lodhi, Seo Hee Kang, Young Ki 
Han, Beong Ou Lim1, Pyo Jam Park
Department of Biotechnology, Konkuk University, Korea, 
1Department of Applied Biochemistry, Konkuk University, 
Korea

To determine the optimal condition of fermentation in regards 
to the anti-inflammatory effects, The mycelia of Cordyceps 
militaris (C. militaris) were cultivated by solid culture that 
included Haliotis discus hannai (H. discus hannai). This type 
of fermentation had not been attempted until now, therefore 
we tried to ferment H. discus hannai with 0%, 1%, 3%, and 
5% of Oryza sativa powder. The extracts from H. discus 
hannai fermented with C. militaris mycelia (HFCM) showed 
strong free radical scavenging activity. HFCM-5% showed a 
dose dependent inhibition of nitric oxide. In addition, 
HFCM-5% decreased pro-inflammatory cytokines production, 
such as TNF-α and IL-6 in a dose-dependent manner. TLR4- 
mediated signaling pathway was investigated through western 
blotting. The extracts did not affect the MyD88-dependent 
pathway, but decreased phosphorylation of IRF3 and STAT1 
which is involved in TRIF-dependent pathway.

P16 -023

Antioxidant Activities of Fermented Enteromorpha 
with Ganoderma lucidum Mycelia

Jin-Woo Hwang*, Young-Ki Han, Yon-Suk Kim, Seong-Eun 
Kim, Seo Hee Kang, Hong-Joo Joung, Pyo-Jam Park
Department of Biotechnology, College of Biomedical and 
Health Sciences, Konkuk University, Korea

The purpose of this study was to compare the antioxidant 
capacities of fermented Enteromorpha with Ganoderma 
lucidum (EG) mycelia on ratio of included rice bran (0%, 3%, 
6%, 9%) as measured by various assays. The extracts from 
EG-3% showed highest growth activity and highest extraction 
yields. Free radical scavenging activity of EG (0%, 3%, 6%, 
and 9%) was evaluated using an electron spin resonance (ESR) 
spectrometer and then EG-3% exhibited the strongest free 
radical scavenging effects, which was evidenced by the 
scavenging of 1,1-diphenyl-2-picrylhydrazyl (DPPH) radicals, 
hydroxyl (OH) radicals and peroxyl (ROO) radicals. EG 
extracts were also investigated for their antioxidant properties 
using 2,2′-azinobis(3-ethylbenzthiazoline-6-sulfonate) (ABTS) 
radical scavenging capacity assay and ferric reducing antioxi-
dant power (FRAP) assay. It was found that EG-3% exhibited 
highest antioxidant capacities in most of the methods used, 
and thus could act as potential source of natural antioxidants.
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P16 -024

Development and Evaluation of Hair Protein Based 
Minocyclin-loaded Biomembranefor the Treatment of 
Periodontitis 

Hanna Lee*, Hojae Bae1, Hyun-Jin Park, Yu-Shik Hwang2

College of Life Sciences and Biotechnology, Korea University, 
Korea, 1College of Animal Bioscience and Technology, Depart-
ment of Bioindustrial Technologies, Konkuk University, Korea, 
2Department of Maxillofacial Biomedical Engineering and 
Institute of Oral Biology, School of Dentistry, Kyung Hee 
University, Korea

In this study, we fabricated antibiotic loaded implantable 
matrix with human protein from hair. In recent years, keratin 
has been drawing attention for its ability to mediate cell 
behavior and has little or no immunogenicity enabling further 
process towards autologous implantation. We extracted human 
hair proteins with a cocktail of reducing agents known as 
Shindai solution and fabricated into membrane-type matrix. 
For the initial characterization purpose, structural, chemical, 
mechanical, physical, and thermal properties were analyzed. 
Further, human oral epithelial cell (YD-8) present in outer 
surface of the gingiva was well attached and proliferated on 
hair protein membrane during 7 days of culture. Minocycline 
was inoculated in the matrix and showed controlled release 
property correlated to the rate of hydrolysis of the hair 
protein membrane. As a result, released minocycline-HCl 
suppressed the growth of various types of bacteria including 
Porphyromonas gingivalis. This study verified human hair 
protein based membrane are provisional matrix for controlled 
drug delivery system and further in tissue engineering and 
regenerative medicine applications.

P16 -026

Bacteriophages Targeting Pectobacterium carotovorum 
subsp. carotovorum to Control Soft-rot Disease

Jeong-A Lim*, Sein Park1, Dong Hwan Lee, En Ji Cui, 
Eunjung Roh, Kyusuk Jung, Jae-Gee Ryu, Sunggi Heu
Microbial Safety Division, National Academy of Agricultural 
Science, Rural Development Administration, Korea
1Korea Minjok Leadership Academy, Korea

Pectobacterium carotovorum subsp. carotovorum (formerly 
Erwinia carotovora subsp. carotovora) is a plant pathogen, 
which causes the soft rot and stem rot diseases in several 
crops, including Chinese cabbage, potato, and tomato. Here, 
we collected soil samples from various areas (where Chinese 
cabbage was being grown). Six bacteriophages which can 
make clear and large plaques against P. carotovorum were 
isolated and their antibacterial activity was confirmed. The 
phages were observed under the electron microscope, and 
were found to be tailed and placed in the order Caudovirales. 
Belonging to Myoviridae were three phages, other three phages 
were classified to Podoviridae. All of the phages showed rapid 
and strong lytic activity against their host bacteria in liquid 
medium, but there are differences in the lysis rate and resis-
tant bacteria appearance. The bacteriophages showed high 
specificity for P. carotovorum subsp. carotovorum, and several 
bacteria belonging to different species of the phylum were 
resistant to these phages. All phages were sequenced and 
their open reading frames were predicted.

P16 -025

Purification, Identification and Characterization of 
Novel Bacteriocin Produced by Staphylococcus 
pasteuri that Active against Staphylococcus aureus

En Ji Cui*, Lin Hu Quan, Hye Lim Lee, Dong Hwan 
Lee, Jeong-A Lim, Sunggi Heu, Kyu Suk Jung, Jae-Gee 
Ryu, Eunjung Roh
Microbial Safety Division, National Academy of Agricultural 
Science, RDA, Korea

Staphylococcus pasteuri strain RSP-1, isolated from leafy green 
vegetable, has antimicrobial activity against broad range of 
Gram-positive bacteria and particularly strong activity against 
Staphylococcus aureus. The bacteriocin was purified using a 
three-stage procedure comprising precipitation with 10% 
Amberlite XAD-16, dialysis, and reversed-phase high-perfor-
mance liquid chromatography (HPLC). Matrix-assisted laser 
desorption ionization-time of flight (MALDI-TOF) analysis 
yielded a molecular mass of 1,488.7 Da, and partial sequence 
data of the peptide were elucidated using a N-terminal amino 
acid sequencing. Further, the bacteriocin was heat-stable up 
to 120°C for 30 min and active within the pH range of 1-10. 
Therefore, it has a potential for application in food or 
pharmaceutical industries.

P16 -027

Identification and Characterization of Microbiota on 
Spoiled Vegetables

Dong Hwan Lee*, Jeong-A Lim, En Ji Cui, Eunjung Roh, 
Kyusuk Jung, Jae-Gee Ryu, Sunggi Heu
Division of Microbial Safety, National Academy of Agricultural 
Science, Rural Development Administration, Korea

Almost 10-30% of fresh vegetables are lost to spoilage, mainly 
due to bacteria. Approximately 102 times increased number of 
the total aerobic bacteria was observed after spoilage event. 
However, the diversity of microbes had been simplified. A 
total of 44 bacterial isolates obtained from spoiled vegetables 
were identified and classified into 20 different species of 14 
genera based on fatty acid composition, biochemical tests, 
and 16S rDNA sequence analyses. Pseudomonas spp. were the 
species most frequently isolated from the spoiled vegetables. 
A variety of fresh vegetables were treated with each isolate 
to evaluate the spoilage ability of each species, and the 
production of plant cell wall-degrading enzymes (PCWDEs) 
was compared among isolates to investigate their potential 
associations with spoilage. Strains that produce more PCWDEs 
cause spoilage on more diverse plants, and pectinase may be 
the most important enzyme. Most Gram-negative spoilage 
bacteria produced acylated homoserine lactone, a quorum- 
sensing signal molecule, suggesting that it may be possible 
to use this compound effectively to prevent or slow down the 
spoilage of vegetables contaminated with diverse bacteria.
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■■센터소개
산업통상자원부 지정 지역혁신센터 (RIC)인 경희대학교 피부생명공학센터는 수도권 최대 규모의 과학산업단지인 경기바이오센터내에 위치하여, 

바이오신소재 (화장품, 식품) 산업혁신클러스터 (IICC) 주관 기관으로 피부질환 및 피부웰빙 분야 산업화 수행을 위한 전문 우수인력을 보유하여 

활성성분 분리, 분석 및 천연원료 개발, 효능평가 및 피부임상 등 고품질 R&D 분야 서비스를 제공하고 더불어 상품기획, 개발은 물론 생산시설

까지 갖추어 원스톱 토탈 시스템 (One Stop Total Service System)을 지원합니다.

■■천연물■및■피부■생리■활성■분석■개발■서비스■제공
- 활성성분 분리분석

- 천연원료 개발

- 효능평가 : 시험관시험, 동물시험, 임상시험

■■상품■기획,■개발
- 취급 품목

: 유산균 원료, 식품, 화장품

경희대학교 피부생명공학센터
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대 표 자 선 지 운  

주     소 서울특별시 서초구 양재천로 31길 11 (양재동, 기산빌딩 2층)

홈페이지 www.kisanbio.com

E-mai l  kisan@kisanbio.com

전      화 02-529-2282 

팩     스 02-529-2284

■■Main■Technology■&■Products
- Microbiological Media and Supplements 

- Chromogenic Culture Media 

- Ready to use Media 

- Microbial Identification 

- Effective Microorganisms Media 

- Plant Tissue Culture Media

㈜ 기산바이오텍

배지는
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대 표 자 김 성 한

주     소 경기도 성남시 분당구 삼평동 682 유스페이스2 A-405호

홈페이지 www.nutrex.co.kr

E-mai l  nutrex@nutrex.co.kr

전      화 031-628-6190

팩     스 031-628-6191

■■회사소개■
저희 (주) 뉴트렉스테크놀러지는 R&D에 기반을 둔 기술집약적 기업으로 동서양의 영양학적 지식 및 생명공학기술을 바탕으로 2002년 설립되었

습니다. 

당사는 독자적인 식품가공기술과 생명공학기술 등의 분야에서 다수의 특허를 보유하고 있으며, 이를 통하여 고객사 여러분께 혁신적인 기능성 

식품 및 화장품/의약품 원료 등을 제공하는 것을 목표로 하고 있습니다. 

또한 연구 및 개발에 지원을 아끼지 않으며, 고객사 여러분이 신뢰하는 파트너가 되도록 끊임없이 혁신적인 기술 창출과 우수한 제품개발을 위

해 최선을 다하고 있습니다. 

세계와 경쟁하여 한국제품의 자긍심을 높일 수 있도록 노력하는 기업이 되겠습니다. 앞으로도 계속 발전해 나가는 회사가 될 것을 약속 드리며 

고객사 여러분의 지속적인 관심과 성원 부탁드립니다. 

■■전시품목
초고압처리기기, 초고압홍삼원료, 초고압홍삼제품 

■■전시제품■소개
- 초고압처리기기 :  독점공급계약을 맺고 있는 BaoTou KeFa High Pressure Technology Co., 

Ltd. 사의 제품으로 지속적인 기술개발로 인해 뛰어난 품질 외에도 경제적

으로도 많은 이점이 있습니다. 

- 초고압홍삼원료 :  기존의 홍삼 제조 방법에 초고압 처리를 더하여 파열삼 및 내공 발생율을 

줄이고 사포닌과 진세노사이드 함량을 극대화 한 최상급의 홍삼 원료입

니다. 

- 초고압홍삼제품 :  뉴트렉스테크놀러지는 초고압을 이용한 홍삼제조특허기술을 이용하여 한

국에서 시판되고 있는 여러 가지 홍삼제품을 생산하고 있습니다. 

㈜ 뉴트렉스테크놀러지
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㈜ 대한과학

대 표 자 서 은 택

주     소 강원도 원주시 지정면 월송리 187-1

홈페이지 http://www.daihan-sci.com

E-mai l  jacechoi@daihansci.co.kr

전      화 080-008-3000

팩     스 033-737-7575

■■장비■제조업■(Lab■Instrument■Manufacturing)
• 건조기, 배양기, 테스트 챔버, 교반기, 균질기, 진탕기 등 실험실용 기초 장비 자체 개발 생산

• 자체 생산 장비의 통합브랜드인               와 WiseCubeⓇ를 비롯한 13개의 제품계열별 브랜드 보유 (등록상표)

• 강원도 원주시에 대량 생산공장 보유

• 자체 판금 생산 시설 (NCT 펀칭기, 절곡기등 자동 판금기기) 보유

• 세계 최고의 디지털 제어 기술 보유

• ISO9001 인증 및 ISO13485 (의료기기생산품질시스템) 인증

• 총 70여개 생산 품목에 대해 CE마크 (유럽 안전규격) 획득

• 고압멸균기 (Autoclave) 제품에 대해 CE-MDD 마크 획득

• 각종 특허, 실용신안 및 상표권 등록

• 전세계 55여개국에 수출

■■실험기기■유통■사업
•미국 유럽 등 16개국 70개 제조사 글로벌 소싱 

•국내 200여 개 제조사 제품 소싱

•실험 장비 소모품 등 총 3만가지 제품유통

•45개의 전국 대리점사를 통해 전국의 모든 고객에게 서비스

•총 1,700여 페이지에 이르는 방대한 분량의 종합 카타로그 제작/배포 : 연간 10,000부

■■ Internet■Business
• DAIHAN-sci.com (ALLforLAB.com) : 과학기기 전문 쇼핑몰 사이트

• 소모성 기구로부터 첨단 정밀장비까지를 망라한 모든 취급제품이 수록된 인터넷 카탈로그 제공

• 최신의 제품 정보 제공, 실시간 재고조회 및 편리한 상품 구매



2013 80th Annual Meeting

557

대 표 자 송 요 일

주     소 서울시 구로구 디지털로 33길 12 우림e-BIZ센타 2차빌딩 501, 503-505호

홈페이지 www.dongmoonent.co.kr

E-mai l  dmscien@kornet.net

전      화 02-890-3591

팩     스 02-890-3598

■■회사소개
동문이엔티 (주)는 환경분석기기, 시료전처리 전문기업으로서 다년간 많은 경험과 기술을 축적하였습니다. 실험실을 비롯한 갖종 현장에서 꼭 필

요한 분석기기 및 측정기기, 시료전처리장비, 온라인 측정장비 등을 고객의 요구에 따라 소개/보급하고 있습니다.

판매후 철저하고 신속한 서비스를 고객에게 제공할 수 있도록 고객중심의 지원체제를 확립하고 있습니다.

■■주요■취급■품목
- 각종 자동 고상 추출 장치

- 각종 시료 자동 농축 장치

- 자동 초음파 추출장치

- 각종 SPE Cartridge

- 각종 분석기기 및 과학기자재

동 문 이 엔 티 ㈜
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브루커바이오사이언시스코리아 ㈜

대 표 자 클라이브 하우워드 세미무어

주     소 경기도 성남시 분당구 정자동 25-1 킨스타워 15층

홈페이지 www.bruker.com

E-mai l  ksk@bdal.co.kr

전      화 031-712-9933

팩     스 031-712-7473

■■취급품목
Bruker Bio Sciences는 1960년 설립 각 분석 분야의 최고 기술력을 제공하기 위해 집중해 왔으며, 다양한 산업분야의 연구, 개발에 이용되고 있

으며, 폭넓은 지원을 통해 제품의 품질 보증과 공정의 신뢰성 확보를 위해 사용되고 있습니다.

GC (MS/MS), IPC-MS, LC-MS/MS에서 MALDI-TOF (TOF/TOF), Q-TOF, Ion-Trap, FTMS 등에 이르는 다양한 질량분석기 및 이를 기반으로 하

는 솔류션을 생명과학, 환경, 식품, 농수축산업, 합성 및 생체 고분자, 병원 등의 다양한 고객들에게 공급해 드리고 있습니다.
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㈜ 세니젠

대 표 자 박 정 웅 

주     소 경기도 과천시 주암동 179-7 주암빌딩1층

홈페이지 http://www.sanigen.kr

E-mai l  smk@sanigen.kr

전      화 02-3462-3143

팩     스 02-573-3134

■■회사소개■및■개요
㈜ 세니젠은 “안전한 식품환경을 제공하는 식품위생 전문기업을 목표로 합니다.”

식품원료, 설비, 작업인력, 작업환경 등 단계별로 식품안전 위해 요소를 진단·제어하여 최종적으로 안전한 식품을 소비자에게 제공하는 것이 세

니젠의 목표입니다.

 

■■주요■제품■및■서비스
1) 식품안전 분석 – 미생물·바이러스 검사 및 모니터링, 이화학 검사 장비 

○ Beam Template (검사표면 구획장치)

• 정확성 : 정확한 100cm2 구현 

• 비접촉식 : 교차오염 방지

• 편리성 : 쉬운 이동 및 사용법

• 필요성 :  식품공전, ISO 18593:2004 의거 검체 표면 구획 시 일정면적  

(100cm2) 채취 

2) 식품안전 제어 – 현장 위생관리, 개인 위생관리, 정수처리 관리 

○ Sani Bubble

• 거품형 손 세정제 

• 트리클로산(환경부 지정 유독물질) 무첨가 

• 천연 피부 보호 성분 첨가 (알로에베라잎즙액 등) 

• 살균력 : 대장균, 황색포도상구균에 대해 1분내 99.999% 이상 효과 (자체 시험결과)

3) 식품안전 서비스 – 위생점검, 위생교육, 식품안전 프로그램 

○ 3S (Smart, Speed, Sanitation) System

• 위생관리자가 점검을 실시한 후 그 결과를 식품위생안전프로그램에 입력 : 결과 분석 및 개선

• 구성 :  식품위생안전 프로그램, 전용 PC 및 서버, ATP 측정기, 미생물검사시스템, 검사표면  

구획장치 등

• 식품위생안전 프로그램 : 위생점검 결과를 실시간으로 분석·통합 관리하는 프로그램

• 실시간 위생 점검 모니터링시스템을 통한 체계적인 안전관리
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써모 사이언티픽 코리아 (주)

대 표 자 야코브스 요한네스 부르노 반 데어

주     소 서울시 강남구 영통대로 302 (대치동，국민 제1빌딩)

홈페이지 www.thermofisher.com

E-mai l  joungwoo.seo@thermofisher.com

전      화 02-3420-8600

팩     스 02-3420-8688

■■회사■소개
Thermo Scientific Korea는 2010년 10월에 설립되어 1995년에 설립된 Fisher Scientific Korea 및 2003년에 설립된 Dionex Korea와 함께 2011년 

11월에 서울시 강남구 대치동으로 통합 이전하였습니다. 

현재 약 120명의 직원들이 근무하고 있으며, 대전, 대구와 부산에 지역 사무소를 운영하여 전 지역에 균형적이고 직접적인 관리와 체계적인 서비

스를 제공하고 있습니다.

아시아 최대 규모의 실험실에 다양한 장비들을 보유하고 정기적인 사용자 교육을 진행할 뿐 아니라, 세미나 개최를 통하여 급변하는 신기술에 대

한 정보 제공을 위해서도 노력하고 있습니다.

■■주요■취급■품목
- IC (이온 크로마토그래피 시스템), LC (액체 크로마토그래피 시스템)와 소모품 (Column 등) 및 시료전처리 기기

- GC (가스 크로마토그래피 시스템)와 Autosampler (시료 주입 장치)

- GC/MS, LC/MS, LC/MS/MS와 같은 질량 분석기

- AAS, ICP-OES, ICP/MS와 같은 미량 무기원소 분석기

- XRF, XRD, OES 등 X선을 이용한 성분분석, 구조분석 및 금속성분분석기

- 38여 제조사의 LC, IC, GC 등 300여 기기에 사용 가능한Software 

ICS-5000+ HPIC UltiMate 3000 RSLC

TRACE 1300 Series GC iCAP 7000 Series
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씨엔티교역

대 표 자 박 근 호

주     소 경기도 수원시 영통구 원천동 343번지 이노플렉스 1동 1003호

홈페이지 www.cntglobal.co.kr

E-mai l  cntinter@hanmail.net

전      화 031-8002-2321

팩     스 031-8002-2323

■■맛인식장치■(Taste■Sensing■System)
맛테스트기 (Taste Sensing System)는 사람이 혀로 느끼는 감각의 정도를 수치화 및 시각화하여 표현해 주

는 장비이다. 전문평가 인력의 양성에 따른 고비용과 측정 할때마다 상황에 따라 측정 결과가 달라 질 수 

있는 관능평가의 단점을 보완하여 객관적이고 신속한 측정이 가능하다. 사람이 맛을 인식하는 메카니즘과 

같은 방식으로 맛을 측정하며 상관관계 0.8이상으로 인간의 맛 인식과 유사한 결과를 나타낸다. 측정 가능한 

맛의 종류는 신맛, 짠맛, 감칠맛, 쓴맛, 떫은맛, 단맛 등이 있다.

■■칼로리■측정장치■(CaloryAnswer)
근적외선 분광 분석법을 이용한 세계 최초의 식품 칼로리 측정기 “칼로리앤슈어”의 새로운 모델인 제품 

CA-HM은 사용 컴퓨터에 전용 소프트웨어를 설치하고 본체를 USB 포트에 연결만 하는 것으로 영양성분량

의 측정시스템을 구축가능. 

■■향■측정장치■(SIFT-MS)
SIFT-MS (Selected Ion Flow Tubing-Mass Spectrometry)는 새로운 개념의 질량분석 분광기로 GC-MS, 

FT-IR등 타 질량분광기와 비교하여 다음과 같은 장점이 있다. 실시간 측정가능, mL당 10-12의 물질측정이 

가능하고 조작이 간단하며 시료의 파괴가 없다. 한 번의 측정으로 모든 물질의 정성, 정량분석이 가능하고 

입김과 같은 다습한 시료의 측정도 가능하다. 저렴한 측정비용, 원격조정과 원격 Data 처리가 가능 하다.

적용분야로는 식품, 환경, 의학, 화학 등 향과 관련된 모든 산업분야에 적용되는 장비로, 사용자가 원하는 분

야에 맞춰 서비스 및 공급이 되고 있다.
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대 표 자 서 경 배

주     소 서울시 중구 청계천로 100 시그니처타워 서관

홈페이지 http://www.amrepacific.com

E-mai l  seonjeong@amorepacific.com

전      화 02-709-5605

팩     스 02-709-5180

■■VB프로그램■브랜드■소개■
아름다움은 건강함에서 시작됩니다. 

건강함은 아름다움으로 완성됩니다. 

VB프로그램은 한국인의 아름다움을 가장 오랫동안, 가장 깊게 연구해 온 아모레퍼시픽이 ‘아름답고 건강하게 살고 싶은 사람들의 꿈을 실현하

기 위해 시작되었습니다. 

진정한 아름다움은 건강함에서 시작된다는 진실, 진정한 건강함은 아름다움으로 완성된다는 믿음. 

VB프로그램이 고객들에게 주고 싶은 가치 입니다. 

■■라인■소개■및■라인■별■독자적■기술·제형■
뷰티■라인_기능성 뷰티푸드라인 

NDS 기술 (영양소 전달), 피부보습 개별인정형 기능성 인정 (AP 콜라겐 효소 분해 팹타이드)

대표상품 : 멀티비타민미네랄, 슈퍼콜라겐 

에스라이트 라인_슬리밍 라인

비만 개선에 대한 해외 특허 등록, 에스라이트 슬리머DX 개별인정형 기능성 원료 인정 (APIC 대두배아열수추출물 등 복합물)

대표상품 : 에스라이트 슬리머DX (슬리밍앰플), 칼로리DX, 프로핏DX 

바이탈■라인_성인건강밸런스를 위한 라인

-국내 녹차 추출물 ‘체지방 감소에 도움을 줄 수 있음’ 개별인정형 획득, 키토 올리고당  관련 특허 등록 (2건)

-대표상품 : 메타그린, 오메가케어, 키토프라임 

예진생■라인_고품격 홍삼라인 

-초고압을 이용한 신규 인삼가공방법 논문 발표 및 특허 등록 (천삼화 기술)

-진생베리 (인삼열매추출물) 및 홍삼 추출물에 대한 특허 등록 (2건)

-대표상품 : 예진생 진생베리 명작수, 천삼액 

아모레퍼시픽- VB프로그램

뷰티 라인 

에스라이트 라인 예진생 라인

바이탈 라인

멀티비타민미네랄
건강기능식품

에스라이트 프로그램 에스라이트■슬리머DX
개별인정형/건강기능식품

예진생■진생베리Ⓡ■명작수
건강기능식품

예진생■천삼액
건강기능식품

슈퍼콜라겐
개별인정형/건강기능식품

메타그린
건강기능식품 

키토프라임
건강기능식품 
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대 표 자 정 잠 숙

주     소 서울 금천구 가산동 680 우림라이온스밸리 2차 812호

홈페이지 http://anylab.co.kr 

E-mai l  ianylab@naver.com

전      화 02-2027-2626

팩     스 02-2027-2629

■■취급품목
① 미생물 검출용 건조 필름 배지 (Sanita-kun)

(2012.7.30 식품의약품안전처 식품공전 건조필름배지 II 등재) 

② 식품 세균 자동 검사 시스템 (DOX)

(ACAC 인증 제품)

③ 멸균 샘플백 (샘플백, 와이어백)

④ 실험실용 안전 버너 (Fuego)

⑤ 미생물배양기, 무균작업대, 고압멸균기, 균질기

⑥ 점도계 (Viscometer)

⑦ 마이크로피펫 (Finnpipette)

⑧ 방사능측정기

■■회사■소개
식품안전관련 및 일반 실험실기자재들을 전문적으로 취급하는 기업입니다.

당사는 2002년에 잔류농약모니터 시스템을 개발하여 안전한 농산물의 유통에 기여하고 있으며 그 밖에도 여러 종류의 식품위생과 관련된 기자

재들을 취급하여 안전한 먹거리의 보급에 힘쓰고 있습니다. 

또한 당사의 턴키 (turn-key)사업부에서는 설계부터 완공 전 부분에 걸쳐 발주자가 신경 쓰지 않아도 되게끔 하는 운영 시스템을 도입하여 10 여 

년의 경험과 노하우를 바탕으로 실험실을 처음 디자인하시는 분들에게 컨설팅부터 필요한 모든 실험 기자재의 설치까지 완벽하게 책임지고 있

습니다. 

이처럼 턴키 사업부를 이용하여 신규실험실을 만드시는 경우 경비와 시간을 최대로 절감하게 되므로 소비자들에게 이미 좋은 반응을 얻고 있습

니다. 

2006년에는 회사를 확장 이전하면서 회사 내에 실험실을 구축하여 제품의 개발 및 품질 테스트와 더불어 소비자들에게 제품 교육의 서비스를 제

공하고 있습니다. 

또한 소비자들에게 저렴하고도 좋은 성능의 기기들을 공급하고자 국내 및 일본, 미국, 유럽 등의 제품들을 비교 분석하여 수입하는 작업들을 활

발히 진행하여 시간을 창조하는 회사를 만들어 가고 있습니다. 

㈜ 애니랩
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대 표 자 박 승 태

주     소 (우) 462-806 성남시 중원구 상대원동 513-14 시콕스타워 207호

홈페이지 www.ateng.biz

E-mai l  stpark1542@naver.com

전      화 031-777-9241

팩     스 031-777-9240

■■실험용하이브리드건조기
한 대의 압축기로 증발기에서는 1차 냉풍건조를 하며 응축기 폐열로 2차 데시칸트건조를 하는 하이브리드건조기는 기존 냉풍건조기에 비해 제

습량이 2배로 되어 40% 이상의 에너지절약이 가능한 녹색기술제품입니다.

“하이브리드건조기”는 2011년 4월 스위스 제네바 제 39회 세계발명대전에 출품하여 은상을 수상하였습니다.

하이브리드건조기는 산업통상자원부·한국에너지기술평가원의 기술혁신사업 [에너지기술개발사업] 연구과제로 2012.10~2015.09 3년 개발 목

표 중에 있으며, 1차년도 과제로 실험용 하이브리드건조기, 2차년도 농수산물 하이브리드건조기, 3차년도 중형 하이브리드건조기와 현장실증을 

계획하며 주관기관인 에이티이엔지와 한국식품연구원, 서울과학기술대학교와 공동개발 중에 있습니다.

하이브리드건조기의 주요 특징은 상온건조로 피건조물의 맛, 향, 품질, 기능성이 우수해져 건조물의 고부가가치는 물론 깨끗하다는 장점이 있습

니다.

세계에서 최초로 개발되는 실험용 하이브리드건조기로 다양한 농산물 시험을 통해 새로운 특성연구와 기능성연구에 많은 도움이 될 것입니다.

에이티이엔지는 데시칸트제습기, 하이브리드제습기, 드라이룸제습기를 생산하는 산업용 제습기 전문기업으로 대통령표창, 국무총리상장, IR52 장

영실상, 신기술인증, 녹색기술인증, 차세대 세계일류상품생산기업으로 성장하고 있습니다.

㈜ 에이티이엔지

실험용하이브리드건조기 제네바세계발명대회은상

세계일류상품인증기업
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대 표 자 이 준 석

주     소 경기도 성남시 분당구 대왕판교로 670 유스페이스 2, A동 404호

홈페이지 www.elim-global.com

E-mai l  elim@elim-global.com

전      화 031-604-0777

팩     스 031-604-0778

■■회사■소개
귀사는 최첨단 연구 기자개 분석 및 품질관리 생산에 필요한 장비들을 공급하고 있습니다. 

■■동결분쇄기
- 일반적인 Mill로 분쇄가 어려운 식품류, 식품 포장용기류 등을 초저온에서 분쇄

0.1g에서 100g까지 다양한 시료 분쇄가능

미 SPEX사 제품으로 뛰어난 기술력과 내구성을 바탕으로 전 세계 공급 중

SPEX 국내 대리점인 엘림글로벌은 제품의 원활한 공급 및 사후관리까지 책임

■■광학현미경■
- 관찰하고싶은 샘플의 입체상을 볼 수 있는 저배율 현미경인 실체현미경은 품질관리에 사용

-  높낮이로 시료를 관찰하는 위상차 현미경은 시료 전처리 과정 (염색)이 필요 없고, 살아있는 미생물을 관찰

하는데 적합하여 식품 미생물 분석에 용이

- 유럽 OPTIKA 제품으로 고품질 개발, 생산되어 사후관리까지 책임

■■그■외■전시품목:■오븐,■멸균기,■입도분석기,■Mini■SEM,■시료전처리■장비■등

엘림글로벌
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대 표 자 이 순 길, 김 재 우

주     소 서울시 강남구 압구정로 28길 22(신사동 577-7 구정빌딩 3,5층

홈페이지 http://www.labplus.co.kr

E-mai l  ywsc@youngwha.com

전      화 02-2140-5400

팩     스 02-516-1388

■■회사■소개
영화과학은 국내과학기기 업계를 선도하고 있는 영인그룹의 계열사로서 1991년 설립 이래 국공립연구기관, 기업연구소 및 대학실험실에서 세계 

유수의 첨단 분석기기, 실험기자재, 기기소모품 및 시약을 신속 (Fast) & 정확 (Perfect)하게 수입, 판매, 기술지원하고 있습니다. 제품공급 외에도 

정기세미나, 주제별 세미나, 방문세미나, 데모지원 등 다양한 고객지원 프로그램을 제공을 통하여 고객의 요구에 맞는 최신 솔루션 제공으로 국

내 과학기술 발전의 일익을 담당하고 있습니다. 또한 국내 최대의 과학기자재 전문쇼핑몰인 www.Labplus.co.kr 운영을 통하여 항상 고객 가까

운 곳에서 지원 하고 있습니다.

■■취급품목
생명과학분야: 곰팡이독소 분석 kit, cell counter, Microbiology, Membrane

연구소모품: Pipette, syringe Filter, membrane filter, syringe

실험실기초장비: Rocker, Shaker, water bath, Water purification system, Pump, Sonicator

측정장비 : Balance, Colony counter, PH meter, 적정기

분석장비 : 아미노산 자동 분석기, 용출시험기, 가시-자외선 분광 광도계

크로마토그래피:  LC 컬럼, GC 컬럼, Solid Phase Extraction, Vial, GC, LC 장비 소모품

㈜ 영화과학
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㈜ 오뚜기

대 표 자 이 강 훈

주     소 경기도 안양시 동안구 평촌동 160

홈페이지 http://www.ottogi.co.kr

E-mai l  jbjeon@ottogi.co.kr

전      화 031-421-2135

팩     스 031-421-2133

■■회사소개■
주식회사 오뚜기는 식품산업의 초창기에 국민의 의.식.주 가운데 가장 기초가 되는 국민들의 식생활을 해결하고, 국민 식생활 향상을 위해 1969

년에 설립되어, 공익성 추구, 스위트홈 추구, 미래지향 추구를 경영이념으로 하여 올해로 44년째를 맞았습니다. ㈜ 오뚜기는 지금까지 카레, 스프, 

케찹, 마요네스, 레토르트, 순식물성 마아가린 등 국내 최초의 제품들을 생산, 선보이면서 우리나라 식생활 문화의 선진화를 이끄는 선구자적인 

역할을 해오고 있습니다.

㈜ 오뚜기는 소비자의 끝없는 사랑을 바탕으로 안전하게 안심하고 먹을 수 있는 제품으로 품질제일주의를 실천하고 있으며, 오뚜기의 다양한 제

품들이 모든 국민의 신체 건강뿐만 아니라 정신 건강까지 아름답고 풍요롭게 만들어 궁극적으로 식품을 통해 인류의 건강과 행복을 추구하길 바

라는 마음으로 모든 임직원들이 일치단결하여 끊임없이 노력하고 있습니다.

■■오뚜기■주요■1등■제품
오뚜기는 1969년 창립 이후, 국내 최초이자 소비자들의 사랑을 듬뿍 받는 다양한 제품들을 선보였습니다. 1969년 카레를 시작으로 70년 스프, 71

년 케찹, 72년 마요네스 등 매년 품질제일주의를 기본으로 한 선구자적인 제품들을 출시했습니다. 국내 최초로 선보인 오뚜기 카레, 케찹, 마요네스, 

스프 등은 40년이 지난 지금까지도 온 국민의 사랑을 받으며, 오뚜기를 넘어 대한민국을 대표하는 1등 제품, 장수 제품으로 인정받고 있습니다.
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대 표 자 김 현 택

주     소 경기도 성남시 분당구 수내동 16-5 오너스타워 2층 208

홈페이지 www.ymckorea.com

E-mai l  info@ymckorea.com

전      화 031-716-1631

팩     스 031-716-1630

■■회사■소개
YMC는 Chromatography에 관계되어 있는 모든 제품 및 분리 정제 기술을 제공하고 있습니다. 주요 기술은 물질을 분리 정제하는 것에 있으며, 

해당 기술은 식품 내 첨가제, 의약품, 건강 기능 식품, 합성 소재 등 다양한 분야에서 사용하고 있습니다.

YMC에서 취급하고 있는 품목은 물질의 분리 정제에 필요한 Chromatography 기술의 전반적인 제품입니다. (ex. System, Column, Packing 

Material) 본 제품은 연구분야 뿐만 아니라, 생산 분야까지 적용시킬 수 있기 때문에 국가 연구소, 대학교, 각종 연구 기관에서는 LAB Scale로서, 

국내 기업은 Process Scale로서 대응하고 있습니다.

주식회사 와이엠씨 코리아
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대 표 자 최 진 호

주     소 경기도 의정부시 용현동 179-3

홈페이지 www.onebio21.com

E-mai l  trier_j@naver.com

전      화 031-846-5200

팩     스 031-846-5205

■■ Acumedia■-■회사■소개
미국 미시간 주 위치 (Langsin)

1982년 설립, 

1998년 IDEXX와 합병

2000년 Neogen과 합병

다양한 제품을 취급하는 Neogen의 하위 브랜드

(Neogen - Food Safety / Animal Safety / Toxicology / LifeScience / Agrigenomics)

ISO 9001:2008 획득, CFR 820 FDA compliant

4 Level Process Flow, 전자동 시스템

One Bio (원바이오)
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㈜ 이공교역

대 표 자 서 정 환, 김 준 호 

주     소 서울시 강남구 역삼동 718-2 안제타워 18-19층

홈페이지 www.rigong.co.kr

E-mai l  hjbaek@rigong.co.kr

전      화 02-516-2636

팩     스 02-516-5362

■■회사소개
(주) 이공교역은 1966년 일본 HITACHI사의 국내 대리점으로 출발하여 이공계 학술, 연구 분야와 반도체, 의학, 철강, 화학 산업에 필요한 첨단분

석기기인 SEM, TEM, EDS, Spectrophotometer, Centrifuge, HPLC 등을 공급하여 왔습니다.

또한 35년간 현장에서 축적된 Know-how를 바탕으로 보다 향상된 Service 및 Information을 제공하고 있으며, 국내 기초과학분야가 세계적인 수

준으로 발전할 수 있도록 최선의 노력을 다하겠습니다.

성실, 화합, 발전의 사훈은 우리 회사 각자 개인은 성실을 바탕으로 고객에 봉사하고 내부 조직은 물론 외부 조직과도 화합하고 서로 도우며 공

생번영의 정신으로 상호 발전을 도모하는 것을 의미합니다. 

작은 실천으로 큰 보람을 얻기 위해 저희 임직원 모두는 오늘도 최선의 노력을 경주하고 있습니다. 더욱 좋은 회사, 존경받는 회사로 발전해가도

록 노력하겠습니다. 

■■취급■품목
Hitachi High Technologies Corporation. 의 분석장비 및 Tosho Column

Spectrometer 

Atomic Absorption Spectrometer

Centrifuge 

High Performance Liquid Chromatography

Amino Acid Analyser

Electron Microscopes 등 취급.
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인성크로마텍 ㈜

대 표 자 윤 근 성

주     소 서울시 양천구 신목로 58-9 인성빌딩 내

홈페이지 www.insung.net / www.insungcolumns.com

E-mai l  is@insung.net

전      화 02-2644-1991

팩     스 02-2644-1996

■■ ■식품■분석과■특성해석에■사용하는■Wyatt■/■UCT■/■SEDERE■/■Pickerin■/■GAS■/■Biolog■/■듀폰■/■레오센스■기기■안내
1. Wyatt사의 MALS, DLS, RI, Viscometry, FFF 소개:

  다 각도 레이저 광 산란 기기 (MALS)와 더불어 동적 광 산란 기기 (Dynamic Light Scattering), 굴절률 검출기 (Refractometry), 점도 검출기 

(Viscometry), 흐름 장 흐름 분획기기 (Flow field flow fractionation instrument)로 식품 다당체 (Food polysaccharide), 식품 단백질 (Food 

proteins), 식품 나노입자 (Food Nanoparticles)를 분석

2. UCT 사의 QuChERS 컬럼 소개:

  빠르고, 쉽고, 저렴한, 효과적인, 견고하고 안전하다는 뜻의 앞글자를 딴 케쳐스는 수화 농작물의 다중 잔유물의 분석에 넓게 쓰이는 시료 추출과 

Clean-up 기술

3. SEDERE사의 저온–증기화 광 산란 검출기 (LT–ELSD) 소개:

  LT-ELSD (Low–Temperature Evaporation Light-Scattering Detectors) 기술로 당 (carbohydrates), 지질 (lipids), 계면활성제 (surfactant), 고

분자 (polymers)의 검출

4. Pickering 사의 유도체화 시스템 피나클 PCX 소개:

  식품 (Food)과 사료 (Feed Stuffs)의 적당한 영양값 (Proper Nutrional Value)을 확인하기 위해 아미노산 조성 (amino acid composition)을 결정. 

5. GAS사의 GC-IMS (Flavorspec) 소개:

  식품 (Food)과 음료 (Beverage) 산업용 고감도 분석기기로 알코올 음료 (Alcoholic Beverates)와 담배 (Tabacco)를 포함한 대부분의 식품 

(Foods) 분야에서 모든 생산단계 (Production), 저장 (Stages), 보존 (Preservation), 포장 (Packaging), 부정 방지 (Fraud Prevention)에 사용

6. Biolog사의 Rainbow Agar 소개:

 선택적으로 색을 발하는 특정 배양 배지를 이용하여 식중독균을 검출, 분리, 추정, 동정합니다.

7. Dupont사의 PCR기법의 BAX기기와 Lateral Flow, Riboprinter 소개:

 식중독균의 검출과 미생물의 동정과 해석에 사용

8. Rheosense사의 On-a-Chip 레오미터 m-VROC, μ-VISC 소개:

 적은 시료의 양으로 점도를 측정할 수 있는 최신 점도계

 Wyatt UCT SEDERE Pickering

 G.A.S Biolog  Dupont  Rheosense 



572

진성유니텍

대 표 자 전 성 빈

주     소 서울 영등포구 문래동 1가 39, 센터플러스 906호

홈페이지 www.jsunitech.com

E-mai l  info@jsunitech.com

전      화 02-2164-2271

팩     스 02-2164-2277

■■회사소개
유니텍은 미생물·이화학 실험에 필요한 배지, 분석시약, 분석 기자재 등을 전문적으로 취급하고 있습니다. 모든 이들에게 안전한 먹거리를 공급하

기 위해 실험실에서 수고하시는 분들에게 도움이 되고자 분석기술을 소개하고, 관련 분야의 정보를 수집 전달하고자 합니다.

주요 취급품목으로 미생물 배지, 미생물 동정용 Kit, 식중독균 진단 Kit, Mycotoxin 검사 Kit, 잔류농약 검사 Kit, 스토마커, 혐기배양 장치, 미생물 

신속 진단 장비, 미생물 동정 장비, PCR, ELISA Reader, Air Sampler 등이 있습니다.

■■전시품목
JumboMix 3500 VW (대용량 스토마커), Gravimat (자동희석분기기), FlexiPump (액체시료 자동분주기), EasySprial (나선희석분주기), Scan500 

(Automatic Colony counter), 혐기배양챔버, 가스치환장치외

■■전시제품소개

▶용도: 대용량 시료전처리 장비

▶특징: 

- 통계적 개념의 미생물 기준 규격에 맞춰 Pooling Method를 수행할 수 있는 대용량의 시료전처리 장비

- 최대 3500mL의 블랜딩 처리가 가능

- All Stainless Steel로 구성되어 뛰어난 내구성과 견고함으로 3년의 A/S를 보장

- 다양한 제품군으로 용도별로 모델을 선택 할 수 있음

- 다양한 구성의 액세서리류 (멸균백, BagOpen, BagRack, Bagpipet & Tip 등)

<Interscience사의 JumboMix 3500VW>
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태신바이오사이언스

대 표 자 이 태 헌

주     소 경기도 구리시 토평동 322

홈페이지 http://www.taeshinbio.co.kr/

E-mai l  tsb@taeshinbio.co.kr

전      화 031-563-0158

팩     스 031-563-0199

■■취급품목
1. Ultra Nitrile Glove :  알러지 유발 염려가 없으며, 손끝과 바닥전체에 엠보싱 처리가 되어져 있어서 실험실 미끄럼방지가 되어 실험을 더 

욱더 편안하게 하실 수 있습니다.      

2. Ultra Cooling Blcok :  냉장상태에서 실험을 할 때에 얼음, 아이스박스 없이 실온상에서 위 제품을 가지고 실험할 수 있습니다. 또한 아 

이스박스로 실험할 시에 얼음이 녹아 갈아야 하는 번거로움이 없으며 확실한 샘플들의 정리를 도와드립니다. 저렴한 가

격으로 고효율의 제품입니다     

3. Taeshin Foil :  실험전용 호일로 보통은 15um의 두께로 얇은편이지만 Taeshin Foil은 18㎛로 두껍습니다. 또한 보통의 30m의 길이가  

아닌 50m의 길이이므로 더 오랜시간 좋은 품질의 제품을 사용하실 수 있습니다  

4. Taeshin Hyper PolyGlove :  보통은 손목 아래에 떨어지는 글러브이지만 PolyGlove는 손목 위를 덮기때문에 더욱더 손을 안전하게 보호 할 수 

있습니다. 또한 질기기에 쉽게 찢어지지 않습니다     

5. Hyper Apron :  실험복을 입었어도 옷에 화학약품이나 위험 물질이 튀어서 묻을 수도 있습니다. 그러나 Hyper Apron을 착용시에 위험 

물질로 부터 실험자를 보호하여 안전한 환경에서 실험을 수행할 수 있게 도와드립니다.



574

대 표 자 배 용

주     소 서울시 구로구 디지털로26길 125 G+코오롱디지털타워 507호

홈페이지 www.tsscience.co.kr

E-mai l  kmnoh@tsscience.co.kr

전      화 02-6969-7800

팩     스 02-6969-7810

■■회사소개
일본 분석기기 전문회사 JASCO社dml 국내 대리점인 (주) 티에스싸이언스입니다.

JASCO社는 50년이 넘는 정밀분석기기 전문회사로 최고의 성능을 지닌 기기를 공급하고 있습니다. 

■■취급■품목
주요 취급품목으로는 HPLC system 및 FTIR, UV/Vis spectrophotometer, 형광분광기, 선광도계, Raman 분광기 초임계 유체 분석시스템 등 정량 

및 정성분석 분야에서 최고의 장비를 제공하며, 특히 식품분석 분야에서도 검증되고 특화된 기기에 대한 공급 및 서비스를 제공하고 있습니다.

 또한 실험실에서 사용되는 컬럼류 및 vial, SPE (Solid Phase Extraction) Kit 등 소모품을 경제적인 가격으로 제공하고 있습니다.

전시회에 참관하시고 저희 Booth에 들리셔서 유용한 정보를 얻으시길 바랍니다.

감사합니다.

■■전시■품목
- JASCO V-670 UV/Vis/NIR Spectrophotometer

- JASCO FT/IR-4100 Spectrometer

- CNW Column 및 Vial, 필터

㈜ 티에스싸이언스

[JASCO HPLC system] [JASCO UV/Vis/NIR Spectrophtometer]
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대 표 자 김 무 조

주     소 1-49 Goryo-Ohara, Nishikyo-ku, Kyoto, 615-8245, Japan

홈페이지 www.pharmafoods.co.jp

E-mai l  pharmafoodsk@gmail.com

전      화 02-561-8864

팩     스 02-561-8763

■■계란■난황황체■(Igy)
-항헬리코박터 항체, 항충치 항체, 항치주염 항체 (상품명:오보프론)

■■난황펩타이드
-뼈 성장 촉진 및 골다공증 예방 소재로서 계란난황에서 추출한 난황 펩타이드 

(상품명: 본펩, 수용성 분말)

■■난백펩타이드
-혈류개선 및 피로회복, 운동생리 활성을 촉진 (상품명: 란펩, 수용성 분말))

■■난각막■추출물
- 엘라스틴을 생산하는 LOX효소가 살아있는 난각막 추출물 (상품명: 란쉘)

■■GABA
- 유산균발효공법으로 제조한 항스트레스 소재

- 상품명: Pharma GABA

■■가용성■커큐민,■루테인■
나노화 커큐민: 나노화 기술을 이용하여 체내 흡수율을 15배 높임

나노화 루테인: 나노화 기술을 이용하여 체내 흡수율을 6배 높임

■■고농도■카테킨
TP80: 카테킨함량 70% (총 폴리페놀80% 함유, 쓴 맛을 제거한 것이 특징)

TP90: 카테킨함량 80% (총 폴리페놀90% 함유)

㈜ 파마푸드 인터내셔널

<골다공증억제효과> <뼈성장 촉진 효과>

<NO 생성촉진효과><등산후 근육피로 억제>
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대 표 자 유 종 일

주     소 대전광역시 유성구 전민동 461-8 대전바이오벤처타운 501호

홈페이지 www.proteinworks.co.kr

E-mai l  yoo6346@hanmail.net

전      화 042-384-0702

팩     스 042-384-0703

■■회사■소개
기능성을 가지는 천연물에 대한 연구는 제약업계와 식품업계에서 꾸준한 연구가 이루어지고 있다. 제약업계와 달리 식품업계는 천연물의 분리, 

정제, 분석에 대한 전문성과, 기술력, 인프라의 부족으로 연구의 애로사항이 많다. Well-Bing과 Heeling의 시대에서 과거 치료의 개념에서 예방

으로 건강에 대한 트랜드의 변화로 인해 식품업계의 기능성 천연물의 연구는 매년 증가하고 있다. 최근 식품업계는 천연물에 대한 연구와 인프

라는 증가하고 있지만, 해당 분야의 분석기술은 전무하다. 이에 당사의 기술 및 인프라는 국내 식품산업의 원천적 기술 문제를 해결하고, 국내 유

일의 천연물 분석 기술 개발 및 용역 사업을 수행 하고자 한다. 또한 당사의 천연물질의 분리, 정제, 분석, 효능 기술을 이용한 건강기능성 물질의 

개발을 통한 국민건강에 기여하고자 한다.

엔파스 (가칭)는 충남대 약대팀과 한남대 식영과팀으로 구성되며, 세 팀의 기술력을 하나의 분석 방법 정립과 분석 용역 사업, 기능성 천연물의 

개발을 목적으로 설립 예정이다. 

엔파스의 주요 기술로는 

1. 천연물질의 Extraction 과 분리 정제 기술 

2. 천연물질의 구조적 특성 분석 (NMR, Mass Spectrometry)

3. 효능 분석 기술 (In-Vivo, In-Vitro 동물 시험)

4. 약동 test (Phamacokinetics, ADME.)

4가지로 구성되며, 분석용역사업과 신규 기능성 천연물 연구를 통해 국민 건강 증진과 국내 식품산업의 발전에 이바지 하고자 한다. 

[엔파스 비즈니스 모델]

㈜ 프로테인웍스-NPAS
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대 표 자 정 병 국

주     소 서울시 영등포구 여의도동 27-3 하나대투증권빌딩 19층

홈페이지 www.3m.com/intl/kr/microbiology

페이스북 www.facebook.com/3mk.foodsafety

E-mai l  sshin3@mmm.com

전      화 02-3771-4262

팩     스 02-786-2825

■■회사■소개
한국쓰리엠은 식품공전, 축산물시험법 그리고 AOAC OMA (Official Method of Analysis)에 공인 미생물 시험법으로 등재되어 있는 페트리필름 (

건조필름배지)을 국내 유수기업에 29년 동안 공급하고 있습니다. 또한, 그 외 다양한 위생검사장비 및 유해물질 검사장비 등을 공급하여 HACCP 

인증을 비롯한 총체적인 식품안전관리에 있어서 중추적인 역할을 하는 세계 선두기업으로 자리잡고 있습니다.

■■전시품목
1. 미생물 검사 배지: 3M™ Petrifilm™ 제품 (건조필름 배지), 3M™ Petrifilm™ Plate Reader

2. 오염도 신속 측정기: 3M™ Clean-Trace™ NG3 (ATP 위생검사장비), 3M™ Clean-Trace™ Swab

3. 병원성균 신속검사 장비: 3M™ Molecular Detection System

4. 실험실 소모품류: 3M™ Sample Bag

5. 환경오염도 채취기: 3M™ Pipette Swab

6. 위생관리제품: 3M™ Sanitizer Wipe, 3M™ Sanitizer Pouch 500mL, etc.

■■전시제품소개
3M™ Petrifilm™은 필름, 코팅, 접착제의 핵심기술로 만들어진 건조필름배지 (Dry Rehydratable Film Media)로서 따로 배지를 만들 필요가 없어 

실험자의 작업시간을 줄여 전체적으로 기업의 효율성 향상에 기여합니다.

3M™ Clean Trace™ NG3는 Swab 후 측정기를 통해 ATP를 분석하여 식품관련 모니터링 속성 또는 직접 테스트 후 결과를 바로 얻는 방법으로 

Biomass 측정에 널리 사용되고 있습니다.

3M™ Molecular Detection System은 혁신적인 3M 고유의 기술 -Isothermal DNA Amplification and Bioluminescence Detection의 조합을 통해 

빠르고, 정확하고, 사용하기 쉽고 경제적인 솔루션을 제공합니다.

3M™ Pipette Swab은 1mL 분주기능이 추가된 신개념 Swab으로 정확한 1mL분주를 가능하게 하여 더욱 편리하게 환경위생검사를 할 수 있습니

다.

3M™의 다양한 Sanitizer 제품들은 살균력 99.999% 미생물학적 청결 등급으로 완벽한 위생상태를 가능하게 합니다.

저희 제품에 대한 자료뿐만 아니라 안전한 식품을 위한 모든 정보를 제공함으로써 보다 정확하고 쉽게 위생관리를 할 수 있도록 고객을 위한 최

대한의 지원을 아끼지 않고 있습니다.

한국쓰리엠 ㈜
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대 표 자 오구리 나오기

주     소 서울시 강남구 삼성동 140-17 유니콘 빌딩 5층

홈페이지 http://jaikorea.co.kr/

E-mai l  jai@jaikorea.co.kr

전      화 02-553-1191

팩     스 02-553-1190

■■ 21세기■Bio■산업의■동반자■(주)■한국자이■(JAI■Korea)의■주요기술
-  Japan Analytical Industry의 한국지사인 (주) 한국자이는 분석, 분리의 효율을 극대화 시키며 대용량으로 처리가 가능한 Recycling  

Preparative HPLC를 이용한 실험 지원 및 판매, 관리를 하고 있습니다.

천연물과 같은 복잡한 화합물을 가진 시료의 분리, 정제는 특히 HPLC를 이용한 처리에 충분한 효과를 보지 못하고 있습니다. 

따라서, 더 많은 양의 시료를 더 좋은 분리능으로 분리, 정제하고자 하는 욕구에 발맞추어 시료를 Column에 재순환 시킬 수 있는 Recycling 기

술을 이용하여 대용량, 고순도 정제를 실행함과 동시에 Scale-up이 가능하여 궁극적으로는 Pilot, Plant를 이용하여 생산을 할 수 있도록 지원

하고 있습니다.

아래의 그림과 같이 Column에 시료를 재순환시키는 Recycling Method를 이용하여 겹쳐져 있는 화합물을 하나의 단일 성분으로 만들어 낼 수 

있습니다.

■■주요취급물품
1. Recycling HPLC

2. 열분해기 (Pyrolyzer)

3. Purge&Trap (TD)

4. Out Gas Sampler

5. 냉동분쇄기

㈜ 한국자이
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대 표 자 남 승 우

주     소 서울 서대문구 홍제1동 361-221

홈페이지 www.kccm.or.kr

E-mai l  kfcc@kccm.or.kr

전      화 02-391-0950

팩     스 02-392-2859

■■회사소개
한국미생물보존센터 (Korea Culture Center of Microorganisms, KCCM)는 1967년 학계 외 산업계의 과학자 및 관련 종사자들에 의해 비영리 사

단법인으로 발족된 (사) 한국종균협회 (Korean Federation of Culture Collections, KFCC)의 부설기관으로서 국가기관, 대학 및 기업 등 생명공학

관련 기관에 미생물을 비롯하여 다양한 기술적 지원과 교육 프로그램을 제공하고 있습니다. 앞으로도 미생물의 분양, 보존, 미생물의 동정 및 국

제 특허기탁기관으로서의 역할을 수행함으로써 국내는 물론 국제적인 Bioresource Center로 거듭나기 위해서 최선을 다하겠습니다.

■■전시품목
1. 국제/국내 특허미생물 기탁

2. 미생물의 수집,보존 및 분양

3. 안전기탁 및 일반기탁

4. 미생물의 동정 및 분석

5. 미생물 정보 및 미생물동정/분석 관련정보의 제공

6. 국내의 특수 환경 미생물 자원의 탐색, 보존 및 분양

 

■■전시제품소개■
-  KCCM은 오랫동안 외국의 Culture Collection으로 부터 다양한 종류의 표준미생물을 확보함과 동시에 국내 연구자의 기탁 및 자연계 

에서의 분리를 통하여 일반세균, 효모, 곰팡이, 방선균, 고세균 및 특수환경 미생물의 Type Strain 2,400종을 포함하여 약 10,000종 이상의 다

양한 미생물을 확보하여 국내 약 400여개의 기관에 분양하고 있습니다. 

-  KCCM은 표준미생물의 관리 및 미생물 관련 연구를 통해서 축적된 노하우와 기술력을 바탕으로 미생물의 분리 단계에서부터 신속, 정 

확한 미생물의 동정 및 분석서비스를 제공하고 있습니다.

(사) 한국종균협회 부설 한국미생물보존센터
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대 표 자 조 균 행

주     소 서울특별시 영등포구 여의도동 국제금융로2길 7 한주빌딩 803호

홈페이지 http://www.asanakorea.com

E-mai l  asana@asanakorea.com

전      화 02)3775-4251

팩     스 02)3443-1070

■■회사■소개
ASANA는 비영리 학술단체 IGTC 산하 ‘아미노산 조미료 동북아시아 협력 기구ʼ입니다.

IGTC (International Glutamate Technical Committee, 국제 글루타메이트 기술위원회)는 과학적인 연구를 지원하여 생리학, 생화학, 약물학 그리고 

독성학적인 측면에서 Glutamate와 관련된 데이터베이스를 넓히고 정확한 정보를 세계 각국에 알리기 위해 1970년에 설립된 비영리 단체입니다.

UN, FAO 및 WHO로부터 비정부기구로 인정받은 단체로 유럽, 북미, 남미 그리고 동남아시아 등 세계 각국에 걸쳐 지부를 두고 활동하고 있으며, 

증명된 과학적 근거를 바탕으로 정기적인 심포지엄 및 포럼을 개최하여 올바른 정보의 전달을 위해 노력하고 있습니다. 현재 ASANA는 일본아

지노모도와 한국아지노모도 그리고 관련 식품업체 등이 참여하고 있습니다.

■■ <L-글루타민산나트륨이란?>
글루타민나트륨이란 식품 제조, 가공시 맛과 향을 증진시키기 위해 사용되는 식품첨가물이며, 아미노산에 나트륨이 붙어있는 염 형태의 물질로 

글루타민산염으로 지칭되기도 합니다.

20세기 초 동경대의 이케다 카쿠나에 교수가 일반적인 4가지 맛 범주에 들어가지 않는 감칠맛을 발견하고 ‘Umami’라고 처음 명명하게 되었고, 

이미·이취가 없는 이상적인 형태인 L-글루타민산나트륨의 형태로 음식 맛을 더욱 좋게 만드는 효과적인 수단으로 널리 사용되어 오고 있습니

다. 오늘날은 발효를 통해 생산되고 있으며 발효에는 당밀, 사탕수수 또는 타피오카 곡물의 전분 같은 자연의 산물을 사용하고 있습니다.

■■ <L-글루타민산나트륨에■대한■세계각국의■안전성■평가>
☞  미국 FDA - 1995년 8월, 미국 FDA에서 식품첨가물에 대해 재검토한 결과에서도 종전과 마찬가지로 MSG의 안전함을 재천명한 바 있 

습니다. 미국연방 규정집에 MSG는 소금, 후추, 베이킹파우더와 함께 ‘일반적으로 안전한 물질 (GRAS: Generally Recognized As Safe)’로 분

류되어 있습니다. 

☞  FAO/WHO 합동 식품첨가물 전문가 위원회 (JECFA) - 1987년 MSG의 안전성에 대해 재검토한 결과 안전성에 아무런 문제가 없다는  

결론을 내리고 ADI의 제한을 둘 필요가 없으며, 12주 미만의 영유아들도 성인과 차이 없이 동일하게 소화 흡수한다고 재평가를 내렸습니다.

☞  유럽공동체 식품 과학 위원회 (SCF) – 일일 권장 소비량을 정할 필요가 없는 물질이라고 1991년 재천명하여 안전한 물질임을 다시  

확인하였습니다.

☞  한국 - 한국 식품위생법에도 MSG를 인체에 안전한 식품첨가물로 정하여 사용법 및 사용량에 대해 전혀 규제하지 않고 있으며, 2010 

년 3월 식품의약품안전청은 보도자료를 통해 MSG의 안전성과 기능성을 재확인하였습니다.

■■ <L-글루타민산나트륨의■기능성>
L-글루타민산나트륨은 독특한 맛 umami의 근원이기 때문에 많은 식품들의 자연의 맛을 돋우어 줍니다. 이 감칠맛은 육류와 채소 요리 같은 단백질 

함유 음식에 사용할 때 매우 효과적입니다. 짠맛이나 신맛과도 잘 조화되어 각종 소스와 드레싱에서도 효과적으로 작용합니다. 

L-글루타민산나트륨 (MSG)의 염분 함유량은 식탁용 소금의 약 3분의 1 수준이며 그 자체가 짜지는 않지만, 소량의 L-글루타민산나트륨과 낮은 

수준의 소금을 사용하면, 전체 염분의 양을 최대 30%까지 줄이면서도 적정한 입맛을 유지할 수 있어 나트륨저감화 효과를 가질 수 있습니다.

ASANA (Amino acid Seasoning Alliance of Northeast Asia, 동북아시아 아미노산 조미료 연합)
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Kewpie Corporation

대 표 자 Kazunori Asaoka

주     소 Fine Chemical Division 1-4-13, Shibuya, Shibuya-ku, Tokyo 150-0002, Japan

홈페이지 www.kewpie.co.jp

E-mai l  Kazunori_asaoka@kewpie.co.jp

전      화 +81-3-3486-3338

팩     스 +81-3-3486-4640

■■회사■소개
Kewpie Corporation은 양념과 가공식품 사업, 헬스케어 사업, 달걀 제품 사업, 샐러드 및 즉석 식품 사업을 비롯하여 일본 내 식품 유통 서비스 

영역에서 최고 점유율을 자랑하는 일본의 대표적 식품 기업입니다.

마요네즈를 비롯한 조미료, 잼, 통조림 옥수수 등을 판매하고 있으며, 저당도 잼, 저칼로리 파스타 소스 및 비 콜레스테롤 마요네즈 제품을 포함

하여 고객의 변화하는 취향과 라이프 스타일에 맞는 만들기 위해 끊임없는 제품 개발을 시도하고 있습니다.

뿐만 아니라 헬스케어 사업 파트에서는 알레르기 유발 인자를 제거한 유아식품을 비롯하여 신장질환과 당뇨병 환자을 대상으로 한 간호식품 개

발과 동시에 식자재 뿐만 아니라 화장품 재료로 히알루론산을 개발, 판매하고 있습니다.
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MHK 상사

대 표 자 최 민 철

주     소 경기도 부천시 원미구 길주로 252 중동 베네스타 1801호

홈페이지 www.mhk.co.kr

E-mai l  mhk198949@daum.net

전      화 032-655-0678

팩     스 032-655-0678

■■회사소개
저희 회사는 1987년 2월에 설립 (가업으로 3대째 과학기기 분야에 종사)하여 주로 물성 (Physical Property)과 관련된 기기를 판매하고 있으며 식

품, 농산물, 점착, 전자, 제약, 그리고 포장 산업 등 다양한 분야에 기기를 공급하고 있습니다.

■■전시품목■및■제품소개
* Texture■Analyser■(물성분석기) :  가공식품,■농산물,■점착,■접착,■제약,■섬유,■포장■산업에 이르기까지 다양한 제품과 원료의 물리적 성질을 측 

정 하여 분석하는 기기. 최대 50Kg, 최대 10Kg의 두 가지 모델이 있다.

* VolScan■Profiler■(부피측정기)■:  제빵, 농산물 등 제품의 부피와■무게, 비체적을 측정하는 기기. 샘플을 회전시키며 레이저 스캔으로 얻은 2차 

원과 3차원 영상을 이용하여 분석한다.

*■Portable■Viscometer■(휴대용■점도계)■:  KREBS 점도계, 정밀 점도계 (프린터 및 프로그램 선택) 등 측정 범위에 따라 다양한 점도계가 준비되 

어 있다.

* 수분활성도■(Aw)■측정기 :  포장된 식품과 농산물의 저장성과 유통과정의 변질에 대한 연구용 기기. 각종 미생물의 번식에 대비하기 위한 Aw 

측 

정용 자체 온도 조절기능과 5분 이내의 신속한 측정.

*■Hammer■Mill■(스위스■産) : Hammer■가■동시에■Cutting■작용을■한다.

  여러 가지 sieve가 공급되며 회전날의 국제 특허를 획득한 스위스 제품. 실험실용■저소음■만능분쇄기.
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