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Date :  June 8 (Wed) ~ 10 (Fri), 2011
Venue :  Daegu Exhibition Convention Center (EXCO), Daegu, Korea 

▣ Wednesday, June 8
325A 325B 320 321 322

12:00-18:00 Registration 
13:30-15:30 Nano Seminar (English) (325A)

15:30-18:30
Functional Foods Black Garlic Graduate Student Paper Graduate Student Paper Special Lecture :

Symposium Symposium Competition (Ph. D) Competition (M.S.) Nano & Processing
18:30-18:00 Board Meeting

▣ Thursday, June 9 

325A 325B 324 320 321 322 323 Exhibition Hall Exhibition Hall
(3rd Floor) (3rd Floor)

08:30-16:00 Registration 
09:00-09:50 Plenary Lecture I (325A) (English/translation)

International
Symposium I Session:

Session: Special Session:
09:50-12:30

- Food Lipid Science IPET
Aquatic Food Lecture :

FSET
Food Services

Poster
Biomolecules Div. Symposium I

Products Div. Bioactivity
Forum

Industry Div.
Session

(English/ (English) I
translation)

12:30-13:30 Luncheon (Convention Hall, 5th Floor)

13:30-14:50
KoSFoST General Assembly Meeting & 

Academic Achievement Award Lecture (325A)
Samsung Fine

Session: 
Chemical CJ International Session:

Food
Session:

IPET
Poster

Industry- CheilJedang Symposium II Sensory
Analytical

Animal
Symposium II

Session
15:00-18:00 Academy Industry- - Food Evaluation

Science
Foods II

Symposium Academy Bioprocesses Div.
Div.

Div.
(English/ Symposium (English) (English)

(English)
(English)

translation)
18:00-21:00 Banquet (Convention Hall, 5th Floor)

▣ Friday, June 10

325A 325B 324 320 321 323 Exhibition Hall Exhibition Hall
(3rd Floor) (3rd Floor)

08:30-14:00 Registration 
09:00-09:50 Plenary Lecture II (325A) (English/translation)

International Session:
Symposium III Lotte Product Session:

Special Lecture:
Session: 

09:50-12:30
- Food Industry- Development- Food

Biotechnolgy &
Soy Processing Poster

Bioavailability Academy Food Engineering
Analysis

& Utilization Session
(English/ Symposium Microbiology Div. Div. III

translation) Div.
12:30-13:30 Luncheon (Convention Hall, 5th Floor)
13:40-14:20 CEO Special Lecture (325A) “InGye”Award Lecture (325B)

Session: Food Research
Climate

Session:
Special Lecture:

Session: Poster

14:20-17:00
Health Institutes

Change
Food

Structure &
Carbohydrate Session

Functional Directors’
Symposium

Packaging
Functionality

Div. IV
Foods Div. Council Div. (English)

Food
Industry

Exhibition

Food
Industry

Exhibition

Time Room

Time Table of 2011 Annual Meeting of KoSFoST
Food Biosciences: Promises & Challenges in the Future

Time
Room

Time
Room
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1. On-site registration fees are 120,000 (for regular member), 60,000 (for student member), 180,000 (for non-

member participant), and 90,000 Won (for non-member student).

2. Registration badge must be picked up at Registration Desk and all attendees are required to wear their badge

for entry into session rooms.

3. Speakers should submit their presentation files (USB) to Room 321-1 one hour before their presentation starts.

4. KoSFoST headquarter is located at Room 323-1.

General Information

3rd Floor : Conference Rooms & Exhibition Hall 

Conference Rooms and Exhibition Hall Floor Plan

Room
313

Room
307

Room
320

Room
321 321-1

Room
322

Room
323

Room
325 A, B

Registration Room
324

Room
314

Room
315 EExxhhiibbiittiioonn HHaallll

Room
316

323-1
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CChhaaiirr :: HHoo LLeeee ((KKyyoonnggggii UUnniivveerrssiittyy,, KKoorreeaa))

AA-1 14:10 ~ 14:50

Emerging Non-Thermal Food Processing Technologies to Secure Food Safety
Jiyong Park (Yonsei University, Korea)

June 9 (Thu)

ROOM 325A

Academic Achievement Award Lecture
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: Korean         : English         : TranslationEK T

K

CChhaaiirr :: JJoooonngg--HHoo KKwwoonn ((KKyyuunnggppooookk NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

IA-1 13:40 ~ 14:20

Identification and Quantitative Determination of Glucosinolates in Brassica Vegetables
Gun-Hee Kim (Duksung Women’s University, Korea)

June 10 (Fri)

ROOM 325B

“InGye”Award Lecture

K
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: Korean         : English         : TranslationEK T

CChhaaiirr :: KKwwaanngg--OOkk KKiimm ((EEwwhhaa WWoommaannss UUnniivveerrssiittyy,, KKoorreeaa))

P L - 1 09:00 ~ 09:50

Challenges in Providing Credible Scientific Evidence of Health Benefits of Dietary Polyphenols
Chang Yong Lee (Cornell University, USA) 

June 9 (Thu)

ROOM 325A

CChhaaiirr :: HHyyoonngg JJoooo LLeeee ((SSeeoouull NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

P L - 2 09:00 ~ 09:50

Anti-inflammatory Food Bioactives in Disease Prevention
Chi-Tang Ho (Rutgers University, USA) 

June 10 (Fri)

ROOM 325A

Plenary Lecture I

Plenary Lecture II

E / T

E / T
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: Korean         : English         : TranslationEK T

CChhaaiirr :: PPaahhnn SShhiicckk CChhaanngg ((SSeeoouull NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

I S 1 - 1 09:50 ~ 10:30
Novel Nutraceuticals and Functional Food Ingredients
Fereidoon Shahidi (Memorial University of Newfoundland, Canada)

I S 1 - 2 10:30 ~ 11:00
New Cyclic Penta- and Hexadepsipeptide Mycotoxins Produced by Fusarium Strains Isolated
from Korean Potato
Chan Lee (Chung-Ang University, Korea)

11:00 ~ 11:10    Coffee Break

CChhaaiirr :: KKeeuumm TTaaeekk HHwwaanngg ((SSeeoouull NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

I S 1 - 3 11:10 ~ 11:50
Antioxidant Property and Enzyme Inhibitory Activity of Polymeric Flavonoids
Hiroshi Uyama (Osaka University, Japan) 

I S 1 - 4 11:50 ~ 12:30
Bioingredients: From Concept to Commercialization
Yongsoo Chung (PepsiCo, USA)

Food Biomolecules

June 9 (Thu)

ROOM 325A

International Symposium I

E / T

E / T

E / T

E / T



2011 KoSFoST

8

: Korean         : English         : TranslationEK T

Food Bioprocesses

CChhaaiirr :: DDoonngg--UUnn LLeeee ((CChhuunngg--AAnngg UUnniivveerrssiittyy,, KKoorreeaa))

I S 2 - 1 15:00 ~ 15:40
Application of Electric Fields in Food Processing - Opportunities and Limitations
Volker Heinz (German Institute of Food Technologies, Germany)

I S 2 - 2 15:40 ~ 16:10
Bioactive Components of Barley and Their Efficacy in Promoting Human Health
Byung-Kee Baik (Washington State University, USA)

16:10 ~ 16:20    Coffee Break

CChhaaiirr :: MMoooo YYeeooll BBaaiikk ((KKyyuunngg HHeeee UUnniivveerrssiittyy,, KKoorreeaa))

I S 2 - 3 16:20 ~ 17:00
A New Strategy for Identifying Novel Bioactive Peptides from Food Proteins
Jianping Wu (University of Alberta, Canada)

I S 2 - 4 17:00 ~ 17:30
Black Garlic Produced by Ultra High Hydrostatic Pressure (UHP) and Enzyme Treatment and 
Its Various Functionalities
Young Jun Kim (Korea University, Korea)

June 9 (Thu)

ROOM 324

International Symposium II

E

E

E

E
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: Korean         : English         : TranslationEK T

CChhaaiirr :: JJuunngg HHaann YYoooonn PPaarrkk ((HHaallllyymm UUnniivveerrssiittyy,, KKoorreeaa))

I S 3 - 1 09:50 ~ 10:30
Enhanced and Controlled Delivery of Bioactives from Modified Lyotropic Liquid Crystals
Nissim Garti (The Hebrew University of Jerusalem, Israel) 

I S 3 - 2 10:30 ~ 11:10
Dietary Soy Peptide-based Interventions to Prevent Chronic Inflammation and Cellular Mechanism
Yoshinori Mine (University of Guelph, Canada) 

11:10 ~ 11:20    Coffee Break

CChhaaiirr :: KKwwaanngg WWoonn LLeeee ((KKoorreeaa UUnniivveerrssiittyy,, KKoorreeaa))

I S 3 - 3 11:20 ~ 12:00
Food-omics and Obesity
Teruo Kawada (Kyoto University, Japan)

I S 3 - 4 12:00 ~ 12:30
MS Based Metabolomic Application for Fermentation Analysis
Choong-Hwan Lee (Konkuk University, Korea)

June 10 (Fri)

ROOM 325A

Food Bioavailability

International Symposium III

E / T

E / T

E / T

E / T
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: Korean         : English         : TranslationEK T

CChhaaiirr :: HHyyuunngg--HHeeee BBaaeekk ((DDaannkkooookk UUnniivveerrssiittyy,, KKoorreeaa))

C - 1 13:40 ~ 14:20

A New Dietary Paradigm and Fermentation
Jinsun Park (CEO, Sempio Foods Co., Korea)

June 10 (Fri)

Room 325A

CEO Special Lecture

Nano Seminar

CChhaaiirr :: SSeeuunngg--TTaaiikk LLiimm ((KKoorreeaa UUnniivveerrssiittyy,, KKoorreeaa))

NS-1 13:30 ~ 14:10
Nanotechnology in Packaging System
Scott Whiteside (Clemson University, USA)

NS-2 14:10 ~ 14:50
Nanotechnology for Foodborne Pathogen and Toxin Detection
Bosoon Park (USDA ARS, USA) 

NS-3 14:50 ~ 15:30
MALDI-TOF MS for Sensing and Tissue Imaging
Woon-Seok Yeo (Konkuk University, Korea)

June 8 (Wed)

ROOM 325A

K

E

E

E
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: Korean         : English         : TranslationEK T

Symposium for Development Strategy of Functional Foods

15:30 ~ 15:40    OOppeenniinngg AAddddrreessss
Hyun Jin Park (Korea University, Korea)

CChhaaiirr :: SSaanngg MMoooo KKiimm ((GGaannggnneeuunngg--WWoonnjjuu UUnniivveerrssiittyy,, KKoorreeaa))

FFS-1 15:40 ~ 16:10
A Development Strategy of Functional Food with New Industrial Trend
Sang-Jun Lee (AMOREPACIFIC Corp., Korea) 

FFS-2 16:10 ~ 16:40
A Developmental Strategy of Differentiated Red Ginseng Products: 
Standardization with Ginsenoside Rg3
Won Joo Yoon (Lotte R&D Center, Korea)

FFS-3 16:50 ~ 17:20
Industrial Apporach for the Development of Health Functional Food
Jin-Hee Lee (CJ CheilJedang Corp., Korea)

FFS-4 17:20 ~ 17:50
Anti-obesity Effect of Actiponin Supplementation in Obese Korean Subjects: 
A 12-Week, Randomized, Double-blind, Placebo-controlled Clinical Trial
Soo Wan Chae (Chon-buk National University, Korea)

CChhaaiirr :: HHyyuunn JJiinn PPaarrkk ((KKoorreeaa UUnniivveerrssiittyy,, KKoorreeaa))

17:50 ~ 18:30 PPaanneell DDiissccuussssiioonn

June 8 (Wed)

ROOM 325A

K

K

K

K
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: Korean         : English         : TranslationEK T

Symposium for Functional Black Garlic

15:30 ~ 15:35   Opening Address
Seon Ha Lee (Director of UBRIS, Kyungwoon University, Korea)

15:35 ~ 15:40   Congratulatory Address
Bok Kyu Kim (Magistrate, Uiseonggun County, Korea)

CChhaaiirr :: SSeeoonn HHaa LLeeee ((KKyyuunnggwwoooonn UUnniivveerrssiittyy,, KKoorreeaa))

BGS-1 15:40 ~ 16:20
Allicin Bioavailability from Alliinase-inhibited Garlic
Larry Lawson (Silliker, Inc., USA)

BGS-2 16:20 ~ 16:40
Research for Optimization of Black Garlic Manufacturing Process and Standardization of 
Functional Compound in Black Garlic
Hyun Jin Park (Korea University, Korea)

BGS-3 16:40 ~ 17:00
Preparation of Encapsulated Alliinase in Alginate Microparticles
Yeu Lim Lee (Korea University, Korea)

17:00 ~ 17:10   Break

CChhaaiirr :: LLaarrrryy LLaawwssoonn ((SSiilllliikkeerr,, IInncc..,, UUSSAA))

BGS-4 17:10 ~ 17:30
Yeast Fermentation Increases Bioactivities of Aged Black Garlic on High Fat Diet Supplied 
Diabetic Obese Mice
Seon Ha Lee, Young Mi Jung (Kyungwoon University, Korea)

BGS-5 17:30 ~ 18:10 
Garlic Compounds and Their Biological Effects and Stability
Taiichiro Seki (Nihon University, Japan)

18:10 ~ 18:30   Discussion

June 8 (Wed)

ROOM 325B

Sponsored by UBRIS

E

K

K

K
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IPET Symposium I

CChhaaiirr :: SSoooo WWaann CChhaaee ((CChhoonnbbuukk NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

IPET-1 10:00 ~ 10:20
Development Policy of the Life Industry
Jae-Kyu Shim (Ministry for Food, Agriculture, Forestry and Fisheries, Korea) 

IPET-2 10:20 ~ 10:50
Antioxidant and Anti-inflammatory Activities of Glyceollins
Jong-Sang Kim (Kyungpook National University, Korea)

IPET-3 10:55 ~ 11:15
Development of LOHAS Foods from Hemp Seeds
Eun-Soo Kim (Konkuk University, Korea)

IPET-4 11:20 ~ 11:40
Development and Commercialization of Fermented (Red) Ginseng Yoghurt Drink and 
Chewable Type Product Based on Global Patented Technology
Sangwook Kim (Kuan Industrial Co., Korea)

IPET-5 11:45 ~ 12:05
Natural Seasoning Containing Antihypertensive Material
Jeong Ryong Do (Korea Food Research Institute, Korea)

IPET-6 12:10 ~ 12:30
Development of Advance Fermented Soybean Products with Excellence Quality & Functions
Do-Youn Jeong (Institute of Sunchang Fermented Soybean Products, Korea)

June 9 (Thu)

ROOM 324

Functional Foods and Industralization of Traditional Foods

K

K

K

K

K

K

Organized by KoSFoST and IPET
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IPET Symposium II

CChhaaiirr :: TTaaeewwaann KKiimm ((AAnnddoonngg NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

IPET-7 13:30 ~ 13:55
Functional Products Development for Prevention of Inflammation and Allergy
Seun-Ah Yang (Keimyung University, Korea)

IPET-8 14:00 ~ 14:25
New Product Development for Exportation of Traditional Rice Product
Jun-Seok Kum (Korea Food Research Institute, Korea)

IPET-9 14:30 ~ 14:55
Development and Dissemination of Chungkukjang Starter
Chung-Ho Ryu (Gyeongsang National University, Korea)

IPET-10 15:00 ~ 15:25
Development of Beef and Pork Using Environmentally Friendly Heating Equipment
Ki-Hyun Kwon (Korea Food Research Institute, Korea)

15:30 ~ 15:40   Coffee break

IPET-11 15:45 ~ 16:10
Development of Organic Bread Through Selection of Yeast Native to Korea
Hee-Kyong Kim (Maeil Dairy Industry Co., Korea)

IPET-12 16:15 ~ 16:40
Development of the Products and Processing Technology with Sweet Potato for Creating 
the New Demand of Consumption
Sung-Soo Kim (Korea Food Research Institute, Korea)

IPET-13 16:45 ~ 17:10
Development of Case-ready Seasoned Meat Products and Packaging System for the Value
Addition and the Innovations in the Distribution System of Domestic Meats
Sung Hee Cheong (Sundal-Gojip, Co., Korea)

June 9 (Thu)

ROOM 323

Functional Foods and Industralization of Traditional Foods

K

K

K

K

K

K

K

Organized by KoSFoST and IPET
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CChhaaiirr :: SSaanngg--GGii MMiinn ((KKoonnkkuukk UUnniivveerrssiittyy,, KKoorreeaa))

09:30 ~ 09:40     Welcoming Remark
Han-Joon Hwang 
(President, The Educational Association of the Food Science and Technology, Korea)

FSET-1 09:40 ~ 10:10
Introduction to CNU Biotechnology Regional Innovation Center
Sang-Bin Lim (Jeju National University, Korea)

FSET-2 10:10 ~ 10:40
The Outcome in Training Food Scientists Required for Food Industry through the Project of
Regional Innovation Center (RIC) 
Sam-Pin Lee (Keimyung University, Korea)

FSET-3 10:40 ~ 11:10
Center for Intelligent Agro-Food Packaging: Agricultural Research Center Funded by 
Ministry for Food, Agriculture, Forestry and Fisheries
Seung Ju Lee (Dongguk University, Korea)

FSET-4 11:10 ~ 11:40
Strategies and Issues to Promote Capabilities of Educational System for Food 
Jae Chul Kim (Inje University, Korea)

CChhaaiirr :: HHoo LLeeee ((KKyyoonnggggii UUnniivveerrssiittyy,, KKoorreeaa))

11:40    Discussion 

Trend and Present of Educational Promotion System Assisted by Korean Government

The Educational Association of the Food Science and Technology Forum

June 9 (Thu)

ROOM 322

K

K

K

K
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15:00 ~ 15:10    Opening Remarks
Yunil Hwang (Samsung Fine Chemicals Co., Ltd., Korea)

CChhaaiirr :: MMaannjjeeeett CChhiinnnnaann ((UUnniivveerrssiittyy ooff GGeeoorrggiiaa,, UUSSAA))

SFCS-1 15:10 ~ 15:40
Hydroxypropyl Methylcellulose: Structure-function Relationships and Performance in Foods and
Pharmaceuticals
Louis Wicker (University of Georgia, USA)

SFCS-2 15:40 ~ 16:10
Preventing Obesity Related Metabolic Diseases with HPMC
Wallace Yokoyama (USDA, USA) 

SFCS-3 16:10 ~ 16:40
Effect of Hydroxypropyl Methylcellulose on Breadmaking
Eun Jung Lee (Samsung Fine Chemicals Co., Ltd., Korea) 

16:40 ~ 16:50    Break

CChhaaiirr :: LLoouuiiss WWiicckkeerr ((UUnniivveerrssiittyy ooff GGeeoorrggiiaa,, UUSSAA))

SFCS-4 16:50 ~ 17:10
Use of Hydrocolloids for Reduced Fat Uptake in Fried Foods
Manjeet Chinnan (University of Georgia, USA)

SFCS-5 17:10 ~ 17:30
HPMC Application for Soybean-based Bakery Products
Yookyung Kim (Korea University, Korea)

SFCS-6 17:30 ~ 17:50  
HPMC Application for Gluten-free Noodle
Hyun Jin Park (Korea University, Korea)

International Symposium for Food Industrial Application of HPMC

Samsung Fine Chemical Industry-Academy Symposium

June 9 (Thu)

ROOM 325A

E / T

E / T

E / T

E / T

E / T

E / T
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New Sweetener : Tagatose and Xylose

CChhaaiirr :: DDoonngg--JJuunnee PPaarrkk ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

CJAS-1 15:00 ~ 15:30
Global Sugars & Sweeteners Trend
Jinhee Park (CJ CheilJedang Corp., Korea)

CJAS-2 15:30 ~ 16:10
Rare Sugar Production from Lignocellulose Feedstock
Tom Birger Granstrom (Aalto University, Finland)

CJAS-3 16:10~ 16:40
Technical Aspects on Functional Sweetener
Seong-Bo Kim (CJ CheilJedang Corp., Korea)

CJAS-4 16:40 ~ 17:20 
Tagatose: Literature Review and GRAS Recognition for Safety
Susan Cho (NutraSource, USA)

CJAS-5 17:20 ~ 18:00
Various Applications of Tagatose & Xylose in Food Industry
Young-Jae Kim (CJ CheilJedang Corp., Korea)

CJ CheilJedang Industry-Academy Symposium

June 9 (Thu)

ROOM 325B

K
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CChhaaiirr :: BBoonngg SSoooo NNoohh ((SSeeoouull WWoommeenn’’ss UUnniivveerrssiittyy,, KKoorreeaa))

L S - 1 09:50 ~ 10:30
A Longitudinal Study on the Preventive Effects of Dumbbell Exercise, and Gum-chewing 
Training on the Sarcopenia and Dementia in Old Peoples in Korea
Sang-Jik Lee (Uiduk University, Korea)

L S - 2 10:30 ~ 11:10
Can Xylitol Decrease the Prevalence of Dental Caries?
Keun-Bae Song (Kyungpook National University, Korea)

L S - 3 11:10 ~ 11:50
Xylitol Could Have Inhibitory Effect on Gene Expression Related to the Virulence of 
Streptococcus mutans
Young-Eun Lee (Daegu Health College, Korea)

L S - 4 11:50 ~ 12:30
Effect of Long Term Xylitol Gum Chewing on the Suppression of Mother and Child Transmission
of Streptococcus mutans
Youn-Hee Choi (Kyungpook National University, Korea)

Lotte Industry-Academy Symposium

June 10 (Fri)

ROOM 325B

The Role of Xylitol in Dental Caries Prevention and the Usefulness of Chewing Gum Mastication

K

K

K

K



The 78th Annual Meeting

19

: Korean         : English         : TranslationEK T

CChhaaiirr :: JJoonngg--HHyyuunn PPaarrkk ((KKyyuunnggwwoonn UUnniivveerrssiittyy,, KKoorreeaa))

FRIC-1 14:20 ~ 15:10
Briefing Session on R&I Center, DANONE Korea 
Ho-Nam Chun (DANONE Korea, Korea)

FRIC-2 15:10 ~ 16:00
Briefing Session on Food Application Center, CJ CheilJedang Corp.
Yoonje Cho (CJ CheilJedang Corp., Korea)

16:00 ~ 16:10    Coffee Break

FRIC-3 16:10 ~ 17:00 
Briefing Session on Health Science Institute, AMOREPACIFIC Corp. R&D Center
Sang-Jun Lee (AMOREPACIFIC Corp., Korea)  

Food Research Institutes Directors’Council

June 10 (Fri)

ROOM 325B

The Things that Job Applicants Want to Know about the Food Research Institutes 

K

K

K
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Organized by KoSFoST & Research Programme on Food Safety due to Climate Change
Hosted by Korea Food and Drug Administration

CChhaaiirr :: MMyyuunngg--SSuubb CChhuunngg ((CChhuunngg--AAnngg UUnniivveerrssiittyy,, KKoorreeaa))

CCS-1 14:20 ~ 14:50
Global R&D Trends on Food Safety Issues by Climate Change
Joong-Hyuck Auh (Chung-Ang University, Korea)

CCS-2 14:50 ~ 15:20
Key Policies for ‘Low Carbon, Green Growth’in Korea
Sung Do Lee (Presidential Committee on Green Growth, Korea)

15:20 ~ 15:30    Coffee Break

CChhaaiirr :: DDeeoogg--HHwwaann OOhh ((KKaannggwwoonn NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

CCS-3 15:30 ~ 16:00
Current Status of R&D on Climate Change in MIFAFF 
Tae-Woong Hur (MIFAFF, Korea)

CCS-4 16:00 ~ 16:30
Current Status and Future Direction of R&D on Climate Change
Wha-Jin Han (Korea Environment Institute, Korea)

16:30 ~ 16:40    Closing Remarks
Myung-Sub Chung (Chung-Ang University, Korea)

R&D Trends on Climate Change and Food safety

Climate Change Symposium

June 10 (Fri)

ROOM 324

K

K

K

K



The 78th Annual Meeting

21

: Korean         : English         : TranslationEK T

CChhaaiirr :: SSuukk HHoooo YYoooonn ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

09:50 ~ 09:55   Opening Remarks

D 1 - 1 09:55 ~ 10:35
Evidence Against the Cholesterol Hypothesis - New Directions of Lipid Nutrition for Healthy Longevity
Harumi Okuyama (Kinjo Gakuin University, Japan)

D 1 - 2 10:40 ~ 11:00
Improving Bone Health Using Bioactive Lipids
Yeonhwa Park (University of Massachusettes, USA)

D 1 - 3 11:05 ~ 11:25 
Beneficial Effects of Perilla Oil on Atherosclerosis and Brain Damage in Apo E KO Mice
Yeong-Ok Song (Busan National University, Korea)

D 1 - 4 11:30 ~ 11:50
The Structure, Nature, Function and Research Situation of Phospholipids
Xing-Guo Wang (Jiangnan University, China)

D 1 - 5 11:55 ~ 12:25
Direct Luminescence and Electron Spin Resonance Spectroscopic Observation of 
Singlet Oxygen Quenching by Resveratrol
Mun Yhung Jung (Woosuk University, Korea)

12:25 ~ 12:30    Closing Remarks

Lipid Science in Ageing

Lipid Science Division

June 9 (Thu)

ROOM 325B

E

E

E

E

E



2011 KoSFoST

22

: Korean         : English         : TranslationEK T

Seafoods as Functional and Health Foods

Aquatic Food Products Division

CChhaaiirr :: SSaanngg MMoooo KKiimm ((GGaannggnneeuunngg--WWoonnjjuu UUnniivveerrssiittyy,, KKoorreeaa))

D 2 - 1 09:30 ~ 10:05
Anti-inflammatory Effect of Fish Protein
Hiroki Saeki (Hokkaido University, Japan)

D 2 - 2 10:05 ~ 10:40
Immunomodulatory Properties Enhanced by Highly Viscous Polysaccharides from 
the Brown Alga Gagome (Kjellmaniella crassifolia)
Shigeru Katayama (Shinshu University, Japan)

D 2 - 3 10:40 ~ 11:00
Physiological Properties of Seaweed Polysaccharides Degraded by Irradiation
Jong-Il Choi (Korea Atomic Energy Research Institute, Korea)

11:00 ~ 11:10    Coffee Break

CChhaaiirr :: DDoonngg SSoooo KKiimm ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

D 2 - 4 11:10 ~ 11:30
The Physiological Value and Functional Antioxidant Derived from Chlorella
Jin-Young Jeon (Daesang Corp., Korea)

D 2 - 5 11:30 ~ 11:50
Health Functional Foods Using Marine Algae
Dong Soo Lee (JuYeong NS Co., Ltd., Korea)

D 2 - 6 11:50 ~ 12:10
The Development of Emerging Novel Ingredients Derived from the Ocean
Sung Hee Jang (Dongwon F&B, Korea)

D 2 - 7 12:10 ~ 12:30
A Novel Neurological Activity of Seaweed Polyphenols: Hypnotic Effects of Phlorotannins of
Ecklonia cava Kjellman
Sueng Mock Cho (Korea Food Research Institute, Korea)

June 9 (Thu)

ROOM 320

E

E

K
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CChhaaiirr :: MMii SSooookk CChhoo ((EEwwhhaa WWoommaannss UUnniivveerrssiittyy,, KKoorreeaa))

D3-1 09:30 ~ 10:00 
Development Direction of Foodservice Industry Based on Food Science & Technology
Ji-Young Yoon (Sookmyung Women’s University, Korea)

D3-2 10:00 ~ 10:30
Understanding Consumers in Foodservice Industry
Min-A Lee (Korea Food Research Institute, Korea)

D3-3 10:30 ~ 11:00
The Perceptions of Consumers, Producers, and Government Employees toward Country of 
Origin for Food Products
Dong Jin Kim (Yeungnam University, Korea)

D3-4 11:00 ~ 11:30
Direction of Food Service Industrial Policy
Jean Moon (Ministry for Food, Agriculture, Forestry and Fisheries, Korea)

Food Science and Technology in Foodservice Industry 

Food Services Industry Division

June 9 (Thu)

ROOM 323
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CChhaaiirr :: HHyyee--SSeeoonngg LLeeee ((EEwwhhaa WWoommaannss UUnniivveerrssiittyy,, KKoorreeaa))

D 4 - 1 15:00 ~ 15:35
How the Brain Shapes Our Tastes: Correlating Neural and Behavioural Responses to Food Stimuli
Anna Thomas (Unilever R&D, UK)

D 4 - 2 15:35 ~ 16:10
How Sensory and Consumer Research Guides the Development of New Products
Daniella van Hout (Unilever R&D, Netherlands)

16:10 ~ 16:20     Coffee Break

CChhaaiirr :: BBoo--KKyyuunngg MMoooonn ((CChhuunngg--AAnngg UUnniivveerrssiittyy,, KKoorreeaa))

D 4 - 3 16:20 ~ 16:55
Sensory Properties As a Tool for the Identification of Bioactive Compounds
Gabriella Morini (University of Gastronomic Sciences, Italy)

D 4 - 4 16:55 ~ 17:25
Contextual Influences on Chemosensory Perception
Han-Seok Seo (University of Dresden Medical School, Germany)

D 4 - 5 17:25 ~ 17:55 
Application of Sensory Evaluation to the Tea Industry
Young Kyung Kim (AMOREPACIFIC Corp., Korea)

Recent Trends in Sensory Science

Sensory Evaluation Division

June 9 (Thu)

ROOM 320
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CChhaaiirr :: DDoonnggbbiinn SShhiinn ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

D 5 - 1 15:00 ~ 15:25
Analysis of Trans Fats Using GCxGC-TOFMS Coupled with Silver Ion Cartridge
Dongwon Seo (Korea Food Research Institute, Korea)

D 5 - 2 15:25 ~ 15:50
High Sensitive Analysis of Trace Element in Yeat Cell by Time-Resolved ICP-MS with High Efficiency
Cell Introduction Device
Kazumi Inagaki (National Metrology Institute Japan, AIST, Japan)

D 5 - 3 15:50 ~ 16:15
Optimization of QuEChERS Method for Pesticides in Emulsified Foods by Response Surface Methodology
Jang-Hyuk Ahn (Namyang Dairy Co., Ltd., Korea)

16:15 ~ 16:40     Coffee Break

CChhaaiirr :: CChheeoonngg--TTaaee KKiimm ((NNOONNGGSSHHIIMM CCoo..,, LLttdd..,, KKoorreeaa))

D 5 - 4 16:40 ~ 17:05
Progress of Analytical Techniques for Aflatoxins
Qi Zhang (Oil Crops Research Institute, CAAS, China)

D 5 - 5 17:05 ~ 17:30 
Rapid Analysis of Flavors in Rice Wine Using Stir Bar Sorptive Extraction-Thermal Desorption-Gas
Chromatography-Mass Spectrometry 
Jaeho Ha (Korea Food Research Institute, Korea)

The Novel Analytical Method for the Nano Components Based on Food Bioscience

Food Analytical Science Division

June 9 (Thu)

ROOM 321
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CChhaaiirr :: SSaanngg--GGii MMiinn ((KKoonnkkuukk UUnniivveerrssiittyy,, KKoorreeaa))

D 6 - 1 15:00 ~ 15:30
Stabilizing Biofunctional Properties of Encapsulated Bioactive Food Proteins and Peptides during
Drying and Storage
Parichat Hongsprabhas (Agro-Industry Kasetsart University, Thailand)

D 6 - 2 15:30 ~ 16:00
Influence of High Hydrostatic Pressure on the Capsicum Oleoresin Encapsulated by Globular Protein
Mi-Jung Choi (Kyonggi University, Korea)

D 6 - 3 16:00 ~ 16:30
Beneficial Effect of Collagen Peptide Supplement on Skin Anti-aging
Dae Bang Seo (AMOREPACIFIC Corp., Korea)

16:30 ~ 16:40     Coffee Break

CChhaaiirr :: KKoooo BBookk CChhiinn ((CChhoonnnnaamm NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

D 6 - 4 16:40 ~ 17:10 
Effects of Fish Sarcoplasmic Proteins on Gelling Properties of Myofibrillar Protein Gel Mediated by
Microbial Transglutaminase
Bung-Orn Hemung (Chonnam National University, Korea)

D 6 - 5 17:10 ~ 17:40 
Milk Proteins as Food-derived Natural Emulsifiers
Jeonghee Surh (Kangwon National University, Korea)

D 6 - 6 17:40 ~ 18:10
Microbial Transglutaminase Catalyzed Structural and Functional Changes in Porcine Myofibrillar 
Protein at Different pHs and Ionic Strengths 
Guen-Pyo Hong (University of Saskatchewan, Canada)  

Animal Derived Proteins as Novel Ingredients in Processed Foods

Animal Foods Division

June 9 (Thu)

ROOM 322
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June 10 (Fri)

ROOM 324

CChhaaiirr :: HHaaee--YYeeoonngg KKiimm ((KKyyuunngg HHeeee UUnniivveerrssiittyy,, KKoorreeaa))

D 7 - 1 09:50 ~ 10:15 
Microbial Diversity in a Korean Traditional Soybean Fermented Foods through Metagenomic Analysis
Kye Man Cho (Gyeongnam National University of Science and Technology, Korea)

D 7 - 2 10:15 ~ 10:40
Application of Lactic Acid Bacteria from Natural Sea Salts on the Development of Functional 
Fermented Foods
Suk Heung Oh (Woosuk University, Korea)

D 7 - 3 10:40 ~ 11:05
The Role of Gut Microbiota in Obesity and Fermented Herbs
Hojun Kim (Dongguk University Medical Center, Korea)

11:05 ~ 11:15     Coffee Break

CChhaaiirr :: JJii YYoouunngg YYaanngg ((PPuukkyyoonngg NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

D 7 - 4 11:15 ~ 11:50 
New Prevention Strategy for Inflammatory Bowel Disease Using Probiotic Lactic Acid Bacteria and/or
Bifidobacterium Yogurt
Tadao Saito (Tohoku University, Japan)

D 7 - 5 11:50 ~ 12:30
Characterisation of Lactic Acid Bacteria Used in Industrial Applications - Genome Sequencing and
High Throughput Methods
Eric Johansen (Chr Hansen A/S, Denmark)

Application of Functional Microorganisms in Fermented Food

Product Development Division-Food Microbiology Division

K

K

K

E
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CChhaaiirr :: MMyyuunngg--SSoooo CChhuunngg ((EEwwhhaa WWoommaannss UUnniivveerrssiittyy,, KKoorreeaa))

D8-1 09:50 ~ 10:20
Enzymatic Hydrolysis under High Hydrostatic Pressure of Herb as Food Materials
Hyung Joo Suh (Korea University, Korea)

D8-2 10:20 ~ 10:50
Enhancement of Functional Properties of Foods by High Temperature and Pressure Processing
In-Guk Hwang (Rural Development Administration, Korea)

D8-3 10:50 ~ 11:20
Relevance of High Pressure Treatment to Activity and Thermal Stability of Proteolytic Enzymes
Namsoo Kim (Korea Food Research Institute, Korea)

11:20 ~ 11:30    Coffee Break

CChhaaiirr :: KKii--HHyyuunngg RRyyuu ((KKoonnggjjuu NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

D8-4 11:30 ~ 12:00
High Pressure Enzyme Reactor
Kenji Saeki (Toyo Koatsu Co., Ltd., Japan)

D8-5 12:00 ~ 12:30
Chemical and Biological Properties on Antler Nutraceuticals by Innovative Super High Pressure
Processing Technology 
Hoon H. Sunwoo (University of Alberta, Canada)

Application of High Temperature and Pressure in Food Processing

Food Engineering Division

June 10 (Fri)

ROOM 320
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Positive Clinical Efficacy of Soybean

Frotiers in Food Safety

Soy Processing & Utilization Division

CChhaaiirr :: JJoonngg--SSaanngg KKiimm ((KKyyuunnggppooookk NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))  

D9-1 09:50 ~ 10:20
Clinical Indications and Limitations of Soy Formula in Infants and Toddlers with Food Allergy
Jin-Bok Hwang (Keimyung University, Korea)

D9-2 10:20 ~ 10:50
Comparison of Soybean Milk Formula and Hydrolyzed Milk Formula about the Effects on 
the Clinical Improvement in Toddlers with Atopic Dermatitis Allergic to Milk
Kyu-Han Kim (Seoul National University, Korea)

D9-3 10:50 ~ 11:20
The Clinical Effects of Soy Isoflavone Supplement in Postmenopausal Women
Ryowon Choue (Kyung Hee University, Korea)

11:20 ~ 11:30    Coffee Break

D9-4 11:30 ~ 12:00
Relation between Soy Product, Isoflavone Intake and Health
Suzanne C. Ho (The Chinese University of Hong Kong, Hong Kong)

D9-5 12:00 ~ 12:30
Effects of β-Conglycinin and Isolated Soy Protein on Lipid Metabolism
Nobuhiko Tachibana (Fuji Oil Co., Ltd., Japan)

June 10 (Fri)

ROOM 323
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CChhaaiirr :: HHoonngg--JJiinn LLeeee ((CChhuunngg--AAnngg UUnniivveerrssiittyy,, KKoorreeaa))

D10-1 14:20 ~ 14:50
Isoflavones and Skin Health
Soyun Cho (Seoul National University, Korea) 

D10-2 14:50 ~ 15:20
Protective Mechanisms of Daidzein Metabolites on UVB-induced Skin Aging, Inflammation, and Cancer
Nam Joo Kang (Kyongpook National University, Korea)

15:20 ~ 15:30     Coffee Break

CChhaaiirr :: SSuunngg--JJoooonn LLeeee ((KKoorreeaa UUnniivveerrssiittyy,, KKoorreeaa))

D10-3 15:30 ~ 16:00
Effects of Soy Isoflavones on Hepatic Steatosis and Adipocyte Fat Metabolism in Obese Mice
Yeon-Sook Lee (Seoul National University, Korea)

D10-4 16:00 ~ 16:30
AMP-activated Protein Kinase Signaling Pathway: A Potential Target in the Beneficial Health
Effects of Genistein
Jin-Taek Hwang (Korea Food Research Institute, Korea)

D10-5 16:30 ~ 17:00
6,7,4’-Trihydroxyisoflavone, a Metabolite of Daidzein, Suppresses Adipogenesis of 3T3-L1
Preadipocytes via the Direct Inhibition of Phosphatidylinositol 3-Kinase Activity
Ki Won Lee (Seoul National University, Korea)

Isoflavones for Skin-health and Anti-obestity

Advanced Food Processing I

Health Functional Foods Division

June 10 (Fri)

ROOM 325A

Sponsored by Pulmuone

K
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CChhaaiirr :: DDoonngg--SSuu CChhaa ((BBiiooccooaattss CCoo..,, LLttdd..,, KKoorreeaa)) 

D11-1 14:20 ~ 14:55
World Trend of Eco-packaging Technology, Market and Biomaterial Packaging
Young-Sun You (Korea Bio-Material Packaging Association, Korea)

D11-2 14:55 ~ 15:30
The Application of Oxygen-scavenging Packaging in Food Industry
Kazuhiro Kurosaki (EVAL Division, KURARAY Co., Ltd, Japan)

15:30 ~ 15:40     Coffee Break

CChhaaiirr :: SSeeaa--CChheeooll MMiinn ((SSeeoouull WWoommeenn’’ss UUnniivveerrssiittyy,, KKoorreeaa))

D11-3 15:40 ~ 16:15
A Food Package Strategy for a Global Food Market
Gyuhwan Cha (CJ Cheiljedang Corp., Korea)

D11-4 16:15 ~ 16:50
Application of Hyaluronic Acid for Food, Cosmetic, and Medical Field
Dong-Keon Kweon (Kolon Life Science Inc., Korea)

Emerging Packaging Technologies in the Food Industry

Advanced Food Processing II

Food Packaging Division

June 10 (Fri)

ROOM 320
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CChhaaiirr :: MMoooo--YYeeooll BBaaiikk ((KKyyuunngg HHeeee UUnniivveerrssiittyy,, KKoorreeaa))  

D12-1 14:20 ~ 14:50 
Enzymatic Synthesis of Functional Oligosaccharides and the High-degree Application
Hiroyuki Nakai (Niigata University, Japan)

D12-2 14:50 ~ 15:20
Molecular Mechanism of Novel Enzymes Degrading and Forming α-1,6-Glucosidic Linkages,
Including Megalosaccharide Production
Atsuo Kimura (Hokkaido University, Japan)

15:20 ~ 15:30     Coffee Break

CChhaaiirr :: JJii--SSoooonn IImm ((KKoonnyyaanngg UUnniivveerrssiittyy,, KKoorreeaa))

D12-3 15:30 ~ 16:00
Digestibility Control by Structural Modification of Starch
Hyun-Jung Chung (Kyungil University, Korea)

D12-4 16:00 ~ 16:30
Molecular Characteristics and Biological Activities of Sulfated Polysaccharides from 
Marine Seaweeds 
SangGuan You (Gangneung-Wonju National University, Korea)

D12-5 16:30 ~ 17:00
Food and Physiological Functions of Cereal Dietary Fiber
Mun-Yong Kim (CJ CheilJedang Corp., Korea)

Health Benefits of Functional Food Carbohydrates

Advanced Food Processing II

Carbohydrate Division

June 10 (Fri)

ROOM 323

E

E

E

E

E



The 78th Annual Meeting

33

: Korean         : English         : TranslationEK T

CChhaaiirr :: YYoonngg JJiinn CChhoo ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))  

SL1-1 15:30 ~ 15:55 
Novel Strategy to Enhance Sensitivity of Visible Detection Based on Agglomeration of 
Nanoparticles
Seokwon Lim (Seoul National University, Korea)

SL1-2 15:55 ~ 16:20
Control of Lateral Interactions of Surface-immobilized Antibodies via Substrate Nanopatterning
Changhoon Chai (Ewha Womans University, Korea)

SL1-3 16:20 ~ 16:45
Stability of Capsaicin-loaded Nanoemulsions by Microfluidization and Its Application to Wet Noodle
Min-Ji Kim (Korea Food Research Institute, Korea)

CChhaaiirr :: SSaanngg HHoooonn KKoo ((SSeejjoonngg UUnniivveerrssiittyy,, KKoorreeaa))  

SL1-4 16:45 ~ 17:10
Emulsion-based Encapsulation System: Novel or Improved Performance through 
Emulsion Technology  
Seung Jun Choi (Seoul National University, Korea)

SL1-5 17:10 ~ 17:35
Static and Dynamic Adsorption of Whey Protein on Membrane Polymer Surface
Jun Tae Kim (Sejong University, Korea)

SL1-6 17:35 ~ 18:00
Interrelation of Granule Microstructure and Reagent Reactivity on Wheat Starch Reaction 
Patterns in Chemical Modification
Hyun-Seok Kim (Andong National University, Korea)

Advanced Food Processing II

Special Lecture : Nano & Processing

June 8 (Wed)

ROOM 322

E

E

K

E

E

E
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CChhaaiirr :: DDaaee OOkk KKiimm ((KKyyuunngg HHeeee UUnniivveerrssiittyy,, KKoorreeaa))  

SL2-1 09:50 ~ 10:15 
Anti-inflammatory Mechanisms of Phlorotannins Derived from Eisenia bicyclis and 
Their Inhibitory Effects on Matrix Metalloproteinases
Sanghoon Lee (Korea Food Research Institute, Korea)

SL2-2 10:15 ~ 10:40
Anti-carcinogenic Activities of Diallyl Trisulfide Derived from Garlic
Hye-Kyung Na (Sungshin Women’s University, Korea)

SL2-3 10:40 ~ 11:05
Mechanisms of Action of Antimicrobial Substance from Brown Algae Myagropsis myagroides
So-Young Lee (Korea Food Research Institute, Korea)

11:05 ~ 11:15     Coffee Break

CChhaaiirr :: MMii KKyyuunngg SSuunngg ((SSooookkmmyyuunngg WWoommeenn’’ss UUnniivveerrssiittyy,, KKoorreeaa)) 

SL2-4 11:15 ~ 11:40
Characterization of Antioxidant Activities of Virginia-Grown Soybeans Influenced by Cultivars and
Extraction Methodologies, and Assessment of Their Bioaccessibility During In Vitro Digestion
Hyun Chung (Ewha Womans University, Korea)

SL2-5 11:40 ~ 12:05
6-Shogaol, the Major Pungent Constituent from the Ginger Rhizome, Attenuates Neuronal 
Damage in Neurodegenerative Disease Models by Inhibiting Neuroinflammation
Sang Kun Ha (Korea Food Research Institute, Korea)

SL2-6 12:05 ~ 12:30
Targeted- and Non-targeted-biomarker Analysis of Hypotriglyceridemic Effects of Linalool in
HepG2 Cells and Western Diet-fed C57BL/6J and Apolipoprotein E2 Transgenic Mice
Hee-Jin Jun (Korea University, Korea)

Advanced Food Processing II

Special Lecture : Bioactivity

June 9 (Thu)

ROOM 321

E

E

K

E

E

E
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: Korean         : English         : TranslationEK T

CChhaaiirr :: NNaamm SSoooo HHaann ((CChhuunnggbbuukk NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))  

SL3-1 09:50 ~ 10:15 
Novel Alternative Pathway for the Synthesis of Long Chain Polyunsaturated Fatty Acids
Woo Jung Park (Cornell University, USA)

SL3-2 10:15 ~ 10:40
Production of Resveratrol in Metabolically Engineered Saccharomyces cerevisiae
So-Yeon Shin (Seoul National University, Korea)

SL3-3 10:40 ~ 11:05
The Role of Glycoside Hydrolases in Glycogen Metabolism of Bacteria
Jong-Tae Park (Chungnam National University, Korea)

11:05 ~ 11:15     Coffee Break

CChhaaiirr :: KKyyoouunngg HHeeoonn KKiimm ((KKoorreeaa UUnniivveerrssiittyy,, KKoorreeaa)) 

SL3-4 11:15 ~ 11:40
Assaying the Viability of Spoilage Bacteria and Selectivity of γ-Irradiated Vibrio spp. in Seafood
Using a PCR Assay Based on DNA Amplification 
Jung-lim Lee (Delaware State University, USA)

SL3-5 11:40 ~ 12:05
14C-Accelerator Mass Spectrometer for In Vivo Human Study of Nutrients, Phytochemicals, 
New Drug, and Environmental Chemicals
Seung-Hyun Kim (Korea Research Institute of Standards and Science, Korea)

SL3-6 12:05 ~ 12:30
mTOR Regulation of Autophagy
Chang-Hwa Jung (Korea Food Research institute, Korea)

Advanced Food Processing II

Special Lecture : Biotechnology & Analysis

June 10 (Fri)

ROOM 321

E

E

E

E

E
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: Korean         : English         : TranslationEK T

CChhaaiirr :: JJuunngg--AAhh HHaann ((SSaannggmmyyuunngg UUnniivveerrssiittyy,, KKoorreeaa))  

SL4-1 14:20 ~ 14:45 
Production, Structural Characteristics, and Glucose Response in Mice of Slowly Digestible
Starch from Waxy Potato Starch Modified by Heat-moisture Treatment
Chang Joo Lee (Seoul National University, Korea)

SL4-2 14:45 ~ 15:10
Evaluation of Microbial Transglutaminase and Mungbean Protein on the Low-salt Meat Systems
Hong Chul Lee (Chonnam National University, Korea) 

SL4-3 15:10 ~ 15:35
Rice Starch: Molecular Structure and Its Relationship with Amylose Content 
Inmyoung Park (Seoul National University, Korea)

SL4-4 15:35 ~ 16:00
Comparative Analysis of Korean Human Gut Microbiota by Barcoded Pyrosequencing
Young-Do Nam (Korea Food Research Institute, Korea)

Advanced Food Processing II

Special Lecture : Structure and Functionality

June 10 (Fri)

ROOM 321

E

E

E

E
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: Korean         : English         : TranslationEK T

June 8 (Wed)

ROOM 320

Graduate Student Paper Competition

- Doctoral Program -

CChhaaiirr :: SSee--WWooookk OOhh ((KKooookkmmiinn UUnniivveerrssiittyy,, KKoorreeaa))

GSD-1 15:30 ~ 15:55
Prevalences of the GABA and Tyramine-producing Bacterial Isolates in Kimchi
Min-Ju Kim (Chung-Ang University, Korea)

GSD-2 15:55 ~ 16:20
Subcritical Water Extraction of Flavonoid Catechins from Green Tea
Min-Jung Ko (Ewha Womans University, Korea)

GSD-3 16:20 ~ 16:45
Application of the Combined Method Using Ultrasonic Homogenization and Electro-spraying in
the Formation of Nano Carrier Systems
Sung-Hwan Bang (Korea University, Korea)

16:45 ~ 17:00    Coffee Break

GSD-4 17:00 ~ 17:25
In vitro and In vivo Anti-hyperglycemic Effect of 2 Amadori Rearrangement Compounds, 
Arginyl-fructose and Arginyl-fructosyl-glucose
Kyoung-Soo Ha (Hannam University, Korea)

GSD-5 17:25 ~ 17:50 
Application of Targeted and Non-targeted Approaches to the Determination of Volatile and Non-
volatile Components as Contributors to the Beef Flavor in Glutathione-Maillard Reaction Products
Sang Mi Lee (Ewha Womans University, Korea)

GSD-6 17:50 ~ 18:15 
Kaempferol Is a Direct Ligand for LXR-β and Regulates Cellular Lipid Metabolism in Macrophages
and Hepatocytes
Minh Hien Hoang (Korea University, Korea)

K

K

K

K

K

E
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: Korean         : English         : TranslationEK T

CChhaaiirr :: JJaaeeHHwwaann LLeeee ((SSeeoouull NNaattiioonnaall UUnniivveerrssiittyy ooff SScciieennccee && TTeecchhnnoollooggyy,, KKoorreeaa))

GSM-1 15:30 ~ 15:50
New Development of a Gas Chromatography-Tandem Mass Spectrometry for the Analysis of 
Policosanols in Commercial Vegetable Oils
Dong Min Jung (Woosuk University, Korea)

GSM-2 15:50 ~ 16:10
Safety Evaluation of Clay Mineral Nanoparticles in Mice: Acute Oral Toxicity and Kinetic study
Jin Yu (Seoul Women’s University, Korea)

GSM-3 16:10 ~ 16:30
In Vitro and In Vivo Anti-diabetic Effects and Action Mechanisms of Chitosanoligosaccharide
Sung-Hoon Jo (Hannam University, Korea)

GSM-4 16:30 ~ 16:50
Functional Characterization of High Amylose Rice Flours with Different Particle Sizes as an Oil
Barrier in Fried Foods
Seung Mi Lee (Sejong University, Korea)

16:50 ~ 17:00    Coffee Break

GSM-5 17:00 ~ 17:20
Analysis of Various Oils after Treatment with Different LED Irradiations Using Mass Spectrometry-
based Electronic Nose
Ki Hwa Kim (Seoul Women’s University, Korea)

GSM-6 17:20 ~ 17:40 
Novel Strategy to Enhance Sensitivity of Visible Detection Using the Aggregation of Gold Nanoparticles
Young Sang You (Seoul National University, Korea)

GSM-7 17:40 ~ 18:00
Production of 4-α-Glucanotransferase-amylose Complex as Food-grade Enzyme and Its Applications
Min-Su Kim (Korea University, Korea)

GSM-8 18:00 ~ 18:20
Anti-inflammatory actions of N-γ-Glutamyl-S-methionine, a Bioactive Sulfurcompound Isolated
from Aged Black Garlic via Inhibition of NF-κB
Bo Ram You (Chungnam National University, Korea)

June 8 (Wed)

ROOM 321

Graduate Student Paper Competition

- Master Program -

K

K

K

K

K

K

K
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SSeessssiioonn TTiimmee PPoosstteerr NNuummbbeerr AArreeaa

PP0011 001-092 Food Analysis

Poster Presentation I
Thursday, June 9 PP0099 001-037 Product Development

09:50~13:00 PP1133 001-042 Food Engineering
PP1155 001-051 Food Chemistry

Poster Presentation II
Thursday, June 9

PP1111 001-244 Health Functionality
13:30~18:00

PP0022 001-014 Aquatic Food Products
PP0044 001-023 Sensory Evaluation & etc.

Poster Presentation III
Friday, June 10 PP0066 001-030 Carbohydrate
09:50~13:00 PP0077 001-008 Nutrition

PP0088 001-044 Food Preservation & Packaging
PP1144 001-114 Food Processing

PP0033 001-009 Soybean Processing
PP0055 001-007 Lipid Science

Poster Presentation IV
Friday, June 10 PP1100 001-123 Food Hygiene & Safety
13:30~17:00

PP1122 001-079
Food Microbiology, 

Fermentation & Enzyme
PP1166 001-018 Biotechnology

Time Table of Poster Sessions

June 9 & 10 (Thu & Fri)

Exhibition Hall, 3rd Floor

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. 

Poster Presentation Guideline
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Food Industry Exhibitors List

회사명 전시 및 취급품목 연락처
경운대학교RIS사업단 흑마늘 가공제품 054-479-1123

(주)기산바이오텍 미생물배지 및 시약 02-529-2282

기후변화대응 식품안전관리 연구사업단 사업단 홍보 031-670-4661

도서출판 백년후 도서 02-322-5059

라이프사이언스 도서 02-447-6211

리코코리아㈜ 과학기기 031-478-2441

린온테크 분석기기 031-514-7483

주식회사 메덱스 배양기 및 검사킷트 031-707-0181

바이오넥신 연구용실험기자재 032-677-1122

(주)바이오사이언스출판 도서 02-581-4057

(주)비케이바이오 기능성식품소재 031-743-7361

삼양제넥스 Job interview 032-570-8210

씨엔티 교역 연구기자재 031-8002-2321

에이티프런티어㈜ 분석기기 031-460-9300

엘티에스코리아 과학기기 02-2027-2626

(주) 화과학 과학기기 02-2140-5400

(주)오뚜기 Job interview 031-421-2135

오설록 차류 02-709-3714

(주)이공 교역 실험기자재 02-516-2636

인터페이스&자연과학 과학기기 02-3472-0727

(주)일신바이오베이스 기기 031-867-1384 

진성유니텍 기기 02-2164-2271

(주)케미넥스 식품첨가물 031-737-9199

태신바이오 사이언스 시약 031-563-0158

하이바이오㈜ 와인, 향료 031-698-2102

한국쓰리엠㈜ 미생물배지 및 검사장비 02-3771-4174

(주)한국자이 HPLC분석장비 02-553-1191

(사)한국종균협회 부설 한국미생물보존센터 연구개발업 02-391-0950

(주)화신 기계상사 기기 02-3450-5600

B&B Co. 기기 02-723-8955

CJ 제일제당 Job interview 02-2629-5206

Food Science Meeting 스터디그룹 홍보 010-2050-6955

(주)YMC KOREA 화학분석기기 031-716-1631

June 9 & 10 (Thu & Fri)

Exhibition Hall, 3rd Floor
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P01 Food Analysis

P01-001 Physicochemical Characteristics of Commercially Available 
Cereal Crops in Korea
Jee Yeon Ko*, Koan Sik Woo, Myung Chul Seo, Seuk Bo Song, Jae Saeng 
Lee, Jong Rae Kang, Do Yeon Kwak, Byeong Geun Oh, Min Hee Nam, 
Heon Sang Jeong1, Junsoo Lee1 Department of Functional Crop, National 
Institute of Crop Science, Rural Development Administration, Korea, 
1Department of Food Science and Technology, Chungbuk National 
University, Korea

P01-002 Antioxidant Compounds and Antioxidant Activities of Foxtail 
Millet, Proso Millet and Sorghum with Different Pulverizing 
Methods
Koan Sik Woo*, Myung Chul Seo, Jee Yeon Ko, Seuk Bo Song, Jae Saeng 
Lee, Jong Rae Kang, Do Yeon Kwak, Byeong Geun Oh, Min Hee Nam, 
Heon Sang Jeong1 Department of Functional Crop, National Institute of 
Crop Science, Rural Development Administration, Korea, 1Department of 
Food Science and Technology, Chungbuk National University, Korea

P01-003 Antioxidant Compounds and Antioxidant Activities of 
Sorghum with Milling Times
Myung Chul Seo*, Koan Sik Woo, Jee Yeon Ko, Seuk Bo Song, Jae Saeng 
Lee, Jong Rae Kang, Do Yeon Kwak, Byeong Geun Oh, Min Hee Nam, 
Heon Sang Jeong1 Department of Functional Crop, National Institute of 
Crop Science, Rural Development Administration, Korea, 1Department of 
Food Science and Technology, Chungbuk National University, Korea

P01-004 Comparison of Catechins and Caffeine Content According to 
Changes in Extraction Conditions of Green Tea by Using Pilot 
Equipment
Su-Kyoung Yun*, Hyun-Woo Song, Sun-Nyeo So, Ki-Deok Park, 
Ki-Myong Kim, Kyung-Hee Jung Jeonnam Biofood Technology Center, 
Korea

P01-005 Comparison of Nutritive Components of Artemisia 
lavandulaefolia and Physico-chemical Characteristics by 
Region
Hyun-Woo Song*, Su-Kyoung Yun, Ji-Sun Sin, Bo-Ra Park, Ki-Myong 
Kim, Kyung-Hee Jung Jeonnam Biofood Technology Center, Korea

P01-006 Seasonal Variations in the Minerals and Heavy Metals of Two 
Demersal Fish, Liparis tessellates (Cubed Snailfish) and 
Hemitripterus villosus (Shaggy Sea Raven)
Byung Yong Lee*, Jeonghee Surh Department of Food and Nutrition, 
College of Health and Welfare, Kangwon National University, Korea

P01-007 Physicochemical and Sensory Properties of Domestic Onions 
Cultivated with or without Processed Sulfur Extracts
Byung Yong Lee*, Jeonghee Surh Department of Food and Nutrition, 
College of Health and Welfare, Kangwon National University, Korea

P01-008 Quality Characteristics of Curd Yogurt with Added Jujube 
Powder
An-Na Kim*, Hyeon-A Jung, Soo-Keun Choi1 Faculty of Herbal Food and 
Nutrition, Daegu Haany University, Korea, 1Department of Culinary 
Science & Arts, Kyung Hee University, Korea

P01-009 Determination of Patulin in Fruit Juice by HPLC-DAD and 
HPLC- MS/MS
So-young Jung*, Ju-Sung Park, En-sun Lee, Yun-jeong Lee, Sang-mi Lee, 
Young-zoo Chae Seoul Metropolitan Government Research Institute of 
Public Health and Environment, Korea

P01-010 Purification and Storage Stability of Garlic Oil Polysulfides
Tae Young OH*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

P01-011 Determination of Chloramphenicol in Prawn by LC-MS/MS : 
The Application of Proficiency Testing to Chloramphenicol 
Analysis (FAPAS® T02158)

Jong Ho Lee*, Yu Mi Park, Cheong Tae Kim Food Safety Research 
Institute, NONGSHIM CO., LTD., Korea

P01-012 Comparison of ELISA and HPLC for Determination of 
Biogenic Amines in Doenjang
Jae-Ick Lee*, Han-Jun Hwang, Young-Wan Kim, Jin-Hyo 
Kim1 Department of Food and Biotechnology, Korea University, Korea, 
1Chemical Safety Division, National Academy of Agricultural Sciences, 
RDA, Korea

P01-013 Monitoring of Natural Occurring Propionic Acid in Fermented 
Food Products
Yeo-joon Son*, Min-su Chang, Su-jeong Choi, Mi-sun Kim, Sang-me Lee, 
Jung-Hun Kim Project Inspection Team, Seoul Metropolitan Government 
Research Institute of Public Health and Environment, Korea

P01-014 D,L-Glutamic Acid Analysis of Medicinal Plants
Kwang-Hwan Jhee*, Jung-Hyun Kim, Sam-Pin Lee1, Seun-Ah Yang1 

Department of Applied Chemistry, Kumoh National Institute of Tech-
nology, Korea, 1The Center for Traditional Microorganism Resources, 
Keimyung University, Korea

P01-015 Determination of Patulin in Apple Juices by Solid-Phase 
Extraction (SPE) and Liquid Chromatography–Electrospray 
Ionization Tandem Mass Spectrometry (LC–ESI–MS/MS)
Seung Rim Baek*, Dong Sik Jeong, Cheong Tae Kim Food Safety 
Research Institute, NONGSHIM CO., LTD., Korea

P01-016 Simultaneous Determination and Monitoring of Aflatoxin B1, 
G1, B2, G2 and Ochratoxin A in Foods by Immunoaffinity 
Column Cleanup and HPLC with Fluorescence Detection
Ji Won Park*, Myung Sang Yoo, Ju Hee Kuk, Eun Sook An, Myoung Jin 
Ko, Young Ae Ji, Jin Ha Lee Hazardous Substances Analysis Division, 
Gwangju Regional Food & Drug Administration, Korea

P01-017 Development of Analytical Method for Lead, Cadmium in 
Health Functional Foods Using Standard Addition Method
Woosuk Kim*, Donghun Lee, Heeun Jin, Kyung Su Park1, Hee Soo Pyo2, 
Kwang Geun Lee Department of Food Science and Biotechnology, 
Dongguk Unversity, Korea, 1Advanced Analysis Center, Korea Institute 
Science and Technology, Korea, 2Intergrated Omics Center, Korea 
Institute Science and Technology, Korea

P01-018 Influence of Cooking on Nutrient Composition in Vitamin 
A-Biofortified Rice
Mi-hyun Kim*, Young-Tack Lee Department of Food science and 
Biotechnology, Kyungwon University, Korea

P01-019 Crystallographical Comparative Analysis of Solar Salt and 
Bamboo Salt by X-ray Diffraction Method
Jongmin Lee*, Kisung Cho, Yleshik Sun, Byungkyu Yu, Namjung Huh 
Korea Testing & Research Institute, Korea

P01-020 Comparison of GM Quantitative Analysis According to the 
Calibrator Type for GMO Quantitative Analysis
Hyong-Ha Kim*, Woo Jeong Kim1, Jung-Keun Suh1 Korea Research 
Institute of Standards and Science, Korea, 1BIOnSYSTEMS, Korea

P01-021 Development of Reference Materials for GM Soybean Analysis
Hyong-Ha Kim*, Ah-Reum Lee, Yeon-Sil Hwang, Woo Jeong Kim1 

Korea Research Institute of Standards and Science, Korea, 1BIOn-
SYSTEMS, Korea

P01-022 Comparison of Anthocyanins, Polyphenols, Flavonoids and 
Sugars Contents between Wild Grapes (Vitis coignetiea and 
Vitis amurensis) and Grapes (Campbel and Buffalo)
Kang-Hyun Lee*, Joon-Kwan Moon, Eun-Hye Kim, Aili Yu, Hyun-Joo 
Sohn1, Young-Sik Park2, Jeong-Han Kim Department of Agricultural 
Biotechnology, Seoul National University, Korea, 1Ginseng Research 
Group, KT&G Central Research Institute, Korea, 2Gangwon Agriculture 
Research and Extension Services, Korea
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P01-023 Component Analysis of Various Ginsengs
Jong Kuk Kim*, Hye Kyung Moon1, Jun Han Kim2, Shin Kyo Chung1 

Department of Food Science & Technology, Kyungpook National 
University, Korea, 1Department of Nutrition & Food Science, Kyungpook 
National University, Korea, 2Daegu Bio Industry Center, Korea

P01-024 Comparison of Biogenic Amines of Korean Traditional 
Doenjang and Japanese Miso Products
Myunghee Kim*, Shruti Shukla, Hae-Kyong Park, Jong-Kyu Kim 
Department of Food Science and Technology, College of Natural 
Resources, Yeungnam University, Korea

P01-025 Quality of Commercial Solar Salt in Retail Market
Se-Eun Lee*, Young-Chun Cho, Hoon Kim, Eui-Woong Kim, Dong-Chul 
Kim Korea Food Research Institute, Korea

P01-026 Quality Changes of Naturally Dehydrated Aged Solar Salt
Se-Eun Lee*, Young-Chun Cho, Hoon Kim, Eui-Woong Kim, Dong-Chul 
Kim Korea Food Research Institute, Korea

P01-027 Chemical Composition and Flavonoid Contents of Hallabong 
Tangor
Hyun-Jeong Oh*, Yu Sung Oh, Hye Young Kang, Yong Hwan Kim, Jun 
Ho Hwang, Ju Yeon Lee, Sang-Bin Lim Biotechnology Regional 
Innovation Center, Jeju National University, Korea

P01-028 The Naturally Occurring Levels of Benzoic and Propionic Acid 
in Raw Materials and Fermented Foods
Woojin Cho*, Miran Jang, Hyunjeong You, Youngi Jung, Yongwoo Shin, 
Sera Won, Sungmin Lee, Yongkyu Choi, Sangyub Kim, Youngmi Jang 
Center for Food & Drug Analysis, Busan Regional Korea Food & Drug 
Administration, Korea

P01-029 Monitoring for Nitrate and Nitrite Ion in Processed Food 
Products Using Ion Chromatography (IC) 
Kyung-Yoal Yoo*, Tae-Ik Hwang, Jae-Chon Choi, Hae-Seong Yoon 
Imported Food Analysis Division, Center for Food and Drug Analysis, 
Gyeongin Regional Food and Drug Administration, Korea

P01-030 Aroma Active Compounds of Citrus unshiu Marcov. forma 
Miyagawa- wase Blossom
Ji-Young Choi*, Mi-Jung Kwon, Hyung-Jye Seo Perfumery Research 
Team, Cosmetic & Personal Care Research Institute, Amore Pacific R&D 
Center, Korea

P01-031 Development of Infant Formula CRM (Certified Reference 
Material) for Analysis of Niacin
Joonhee Lee*, HyunJu Shin, Byungju Kim, Euijin Hwang Korea Research 
Institute of Standards and Science, Korea

P01-032 Effects of Different Ratio of Nuruk and Crude Enzyme on Free 
Amino Acids and Volatile Profiles in Brown Rice Vinegars
Sung-Ran Yoon*, Gui-Ran Kim, Su-Won Lee, Soo-Hwan Yeo1, Yong-Jin 
Jeong2, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Fermentation & Food 
Processing Division, Rural Development Administration, Korea, 
2Department of Food Science and Technology, Keimyung University, 
Korea

P01-033 Analysis of Free Amino Acids and Volatile Components in 
Commercial Brown Rice Vinegar Prepared by Static Acetic 
Acid Fermentation
Sung-Ran Yoon*, Gui-Ran Kim, Su-Won Lee, Soo-Hwan Yeo1, Yong-Jin 
Jeong2, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Fermentation & Food Proces-
sing Division, Rural Development Administration, Korea, 2Department of 
Food Science and Technology, Keimyung University, Korea

P01-034 Analysis of Sulfites in Foods by Acid Distillation HPLC
Ho-Soo Lim*, Sung-Kwan Park, In Shin Kwak, Jun Hyun Sung, Young 
Bin Song, Su Jin Jang, So-Hee Kim Korea Food & Drug Administration, 
Korea

P01-035 Analyses of Functional Component and Quality Characteristics 
in the Manufacturing of Green Tea Cultivars
Min-Seuk Lee*, Myoung-Gun Choung1, Jin-Ho Lee, Young-gul Kim, 
Kwan Jung Song2 Sulloc Cha R&D Center, Jangwon Co., LTD, 
Amorepacific Group, Korea, 1Department of Herbal Medicine Resource, 
Kangwon National University, Korea, 2Faculty of Bioscience and 
Industry, Cheju National University, Korea

P01-036 Discrimination of Palm Olein Oil and Palm Stearin Oil 
Mixtures Using a Mass Spectrometry Based Electronic Nose
Eun Jeung Hong*, Sue Jee Park, Bong Soo Noh Department of Food 
Science and Technology, Seoul Women’s University, Korea

P01-037 Essential Oil Composition of Artemisia princeps var. orientalis 
(Pampan) Hara
Hyang-Sook Choi*, Sae Bom Won1, Ji-Hwan Lee, Jin-Hee An, Kyoung-Ju 
Kang, Pa-Rang Moon, Su-Hyeon Kim Department of Food and Nutrition, 
Kyungin Women's College, Korea, 1Department of Food and Nutrition, 
Seoul National University, Korea

P01-038 Comparison of the Essential Oil Profiles of Aster tataricus L. 
and Aster. koraiensis Nakai 
Hyang-Sook Choi*, Sae Bom Won1, Jin-Hee An, Kyoung-Ju Kang 
Department of Food and Nutrition, Kyungin Women's College, Korea, 
1Department of Food and Nutrition, Seoul National University, Korea

P01-039 Comparative Essential Oil Analyses of Solidago virga-aurea 
var. asiatica Nakai Extracted by Simultaneous Steam 
Distillation Extraction and Hydrodistillation Extraction 
Methods
Hyang-Sook Choi*, Sae Bom Won1, Ji-Hwan Lee, Pa-Rang Moon, 
Su-Hyeon Kim Department of Food and Nutrition, Kyungin Women's 
College, Korea, 1Department of Food and Nutrition, Seoul National 
University, Korea

P01-040 Variation of Fatty Acid Composition and Content in Domestic 
and Imported Solar Salt by GC-MS
Su-Yeon Kim*, Su-Jin Park, Heon-Woong Kim, Jung-Bong Kim, Se-Na 
Kim, So-Young Kim, Young-Sook Cho, Jae-Hyun Kim, Hang-Yun Weon, 
Kyung- Sik Ham1 National Academy of Agricultural Science, RDA, Korea, 
1Food Industrial Technology Research Center, Mokpo National 
University, Korea

P01-041 Comparison of Contents of Carotenoids by Origins in Pepper 
(Capsicum annum L.) Germ Plasm
Hyun Nye Yoon*, Heon-Woong Kim, Jung-Bong Kim, Se Na Kim, So- 
Young Kim, Young-Sook Cho, Kil Soo Jang1, Na Young No, Ho Cheol Ko, 
Hong-Ju Park, Jae-Hyun Kim National Academy of Agricultural Science, 
RDA, Korea, 1Gyeongsangbuk-do Agricultural Research & Extension 
Services, RDA, Korea

P01-042 Influence of the Extraction Method on Quality of Natural Juice
Sung-Gyu Lee*, Eun-Ju Lee, Min-Jung Son, Jin-Hee Kim, Woo-Dong 
Park, Jong-Boo Kim Bio Research Institute, NUC Electronics Co. Ltd., 
Korea

P01-043 Simultaneous Determination of Sugars and Sugar Alcohols and 
Sugars Preference Survey
HyunJu Kang*, DongSup Lee, JungSeop Roh Analysis Team, HAITAI 
Confectionery & Foods Co. Ltd., Korea

P01-044 Analytical Method Development of Dimethyl-2,6-naphthalene 
Dicarboxylate Migrated from Poly (Ethylene Naphthalate) 
(PEN) into Aqueous Food Simulants
Jun Hyun Sung*, In Shin Kwak, Sung-Kwan Park, Ho-Soo Lim, Young 
Bin Song, Gun Woo Park, So-Hee Kim Food Additives and Packages 
Division, National Institute of Food and Drug Safety Evaluation, Korea

P01-045 Chemical and Microbiological Characteristics of Commercial 
Makgeolli Made with Rice, Wheat, Potato, Millet, and Corn 
during Distribution
Heeyong Jung*, Kee-Jai Park, Jeong-Ho Lim, Bum-Keun Kim, Jae Hee 
Jang Korea Food Research Institute, Korea
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P01-046 Analysis Method Development of a Protic Solvent by the Plant 
Extract Simulant
Chang-Hwan Oh*, Min-Hee Kim, Ji-Sook Min, Jung-Seop Noh1, 
Hyun-Jae Rha1, Ki-Mi No2, Dong-Gil Leem2, Jayoung Jeong2 Deparment 
of Oriental Medical Food and Nutrition, Semyung University, Korea, 
1Safety Guarantee Institute, HAITAI Confectionery & Foods Co., Ltd., 
Korea, 2National Institute of Food and Drug Safety Evaluation, Korea

P01-047 Improvement of Bixin Extraction Yield and Extraction Quality 
from Annatto Seed by Modification and Combination of 
Different Extraction Methods
Chuyen Hoang Van*, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Chonnam National 
University, Korea

P01-048 Establishment of the Analysis Method for Vinyl Acetate as a 
Migrated Monomer of a Food Packaging Material
Chang-Hwan Oh*, Min-Hee Kim, Ji-Hye Hahm, So-Hee Kim1 Deparment 
of Oriental Medical Food and Nutrition, Semyung University, Korea, 
1Safety Guarantee Institute, National Institute of Food and Drug Safety 
Evaluation, Korea

P01-049 Acrylamide Reduction Effects on the Relationship between 
Sugar and Asparagine 
SeungWon Ryu*, Hyun-Jae Rha, SunSung Kim, DongSup Lee, JungSeop 
Roh Haitai Confectionery & Foods, Korea

P01-050 Determination of Biogenic Amines in Refined Rice Wine 
Using Ultra High Pressure Liquid Chromatography Coupled 
with Mass Spectrometry
Sanghee Lee*, Hye-Seon Eom, Miyoung Yoo, Dongbin Shin Food 
Analysis Center, Korea Food Research Institute, Korea

P01-051 Rapid Determination of Polycyclic Aromatic Hydrocarbons 
(PAHs) in Shellfish
Su-ji Kim*, Hyejin Park, Sanghee Lee, Dongbin Shin, Miyoung Yoo Food 
Analysis Center, Korea Food Research Institute, Korea

P01-052 Validation of E- and Z-Ajoene in Oil-macerated Using High 
Performance Liquid Chromatography with Ultraviolet Detec-
tion
Sunyoung Kim*, Miyoung Yoo, Sanghee Lee, Homoon Seog, Dongbin 
Shin Food Analysis Center, Korea Food Research Institute, Korea

P01-053 Analysis of General Compounds and Composition in  Brassica 
rapa and Brassica juncea
Ganchimeg Gantumur*, Seunghyun Choi, Ilnam Oh, Jong-Tae Park, 
Gilhwan An Department of Food Science and Technology, Chungnam 
National University, Korea

P01-054 Analysis of Synthetic Food Color (Tar Colorant) in Food 
Material by High Performance Liquid Chromatography
Jong Kap Yim*, Ho Jae Shin, Tae Joong Bae, Eun Kyung Jo, Na Rae Song, 
Jeong Wook Jeon, Byung Moon Jung, Wan-Sik Kim Food Safety Research 
Center, R&D Center Maeil Dairies Co., Ltd, Korea

P01-055 Physicochemical Properties of Opuntia humifusa
Mi-Na Cha*, Hyun-Il Jun, Seon-A Jang, Myung-Kon Kim1, Geun-Seoup 
Song1, Young-Soo Kim Department of Food Science and Technology, 
Chonbuk National University, Korea, 1Department of Food Science and 
Biotechnology, Chonbuk National University, Korea

P01-056 Comparative Analyses of Nutritional Components in Brassica 
rapa Species from China
Davaajargal Igori*, Seunghyun Choi, Jaemin Ko, Jong-Tae Park, Gilhwan 
An Department of Food Science and Technology, Chungnam National 
University, korea

P01-057 Calcium Binding Materials Isolated from Smilax china 
Rhizome
Ji Hye Lee*, So Jeong Jeon, Kyung Bin Song Department of Food Science 
and Technology, Chungnam National University, Korea

P01-058 Characterization of a Calcium-binding Peptide Isolated from 

Chlorella Protein Hydrolysates
Ji Hye Lee*, So Jeong Jeon, Kyung Bin Song Depatment of Food Science 
and Technology, Chungnam National University, Korea

P01-059 Determination of Penicillins Residues in Livestock Products by 
LC/MS/MS
Ji Young Song*, Soo Jung Hu, Hyunjin Joo, Joung Boon Hwang, Mi Ok 
Kim, Shin-Jung Kang, Dae Hyun Cho Gyeoin Regional Food and Drug 
Administration, Korea

P01-060 Fast Multi-residues Screening of 394 Pesticides in Foods 
SongYue Cui*, DaeYoung Bang, JungHoon Lim, Hyung-hwan Park, 
YongTack Kim Lotte R&D Center, Korea

P01-061 The Identification Characteristics of Gamma-irradiated Pepper 
on Different Mixing Ratios by Analyzing Thermoluminescence 
(TL) 
HaengSuk Jeong*, JungHoon Lim, Hyung-hwan Park, YongTack Kim 
Lotte R&D Center, Korea

P01-062 GC-MS Profile of Volatile Compounds in Marinated Bulgogi
Sang Pil Hong*, Eun-Mi Kim, Min-A Lee, Nam Hyouck Lee, Eun Ji Jo 
Korea Food Research Institute, Korea

P01-063 Effects of Harvest Location and Cultivar of Strawberry Fruit on 
Antioxidant Concentrations and Activities
WonYoung Jang*, HyunJu Lee, JaeHyeok Jo, SeungWook Kim, 
Young-Jun Kim, Seung-Hyun Jung Ottogi Food Research Center, Korea

P01-064 Development of a Rapid Method for the Simultaneous Analysis 
of Biogenic Amine by u-HPLC
Jong-Cheul Ko*, Jong-Chan Kim, Seung-Weon Jeong, Mi Jang, 
Yoon-Sun Yang, Jin-Woong Jeong Korea Food Research Institute, Korea

P01-065 The Measurement and Uncertainty Evaluation of Biogenic 
Amines
Seung-Weon Jeong*, Jong-Cheul Ko, Hui-Seung Kang, Jong-Chan Kim, 
Yoon-Sun Yang, Kee-Jai Park Korea Food Research Institute, Korea

P01-066 The Characteristic of Bakery Mix Prepared by Different Types
Hui-Seung Kang*, Mi Jang, Seung-Weon Jeong, Jong-Cheul Ko, 
Bum-Keun Kim, Jong-Chan Kim Korea Food Research Institute, Korea

P01-067 The Comparative Analysis of Capsicinoids, Extraction Method 
of Red Pepper Powder
Jong-Chan Kim*, Yoon-Sun Yang, Hui-Seung Kang, Mi Jang, 
Seung-Weon Jeong, Jeong-Ho Lim Korea Food Research Institute, Korea

P01-068 Quantitative Analysis of Pb and Cd in Kimchi by Using 
Standard Addition Method
Hyunkook Park*, Junghee Son1, Yongju Jung1, Ikjae Lee1 Electronics 
and Telecommunication Research Institute (ETRI), Korea, 1Scientec Lab 
Center Co., Ltd., Korea

P01-069 Analysis of Trans Fatty Acids Content in Infant Formula in 
Korea
Eun Kyung Jo*, Ho Jae Shin, Jong Kap Yim, Tae Joong Bae, Na Rae Song, 
Jeong Wook Jeon, Byung Moon Jung, Wan-Sik Kim Food Safety Research 
Center, R&D Center Maeil Dairies Co., Ltd, Korea

P01-070 The Changes after Storage of Commercial Fresh Makgeolli
Hye-Ryun Kim*, Ae-Ran Lee, Young-Hee Kwon, Jae-Ho Kim, 
Byung-Hak Ahn Korean Alcoholic Beverage Research Center, Korea 
Food Research Institute, Korea

P01-071 Analysis of Various Oils after Treatment with Different LED 
Irradiations Using Mass Spectrometry-based Electronic Nose
Ki Hwa Kim*, Bong Soo Noh Department of Food Science and 
Technology, Seoul Women’s University, Korea

P01-072 Comparison of Chemical Compositions and Microflora of 
Kimchi Products Distributing in Japan and Korea
Seung Kee Cho*, Jin Seok Moon, Eun Young Seo, Gan-Erdene 
Otgonbayar, Ji Eun Ahn, Tae-Jip Kim, Nam Soo Han Department of Food 
Science and Technology, Chungbuk National University, Korea
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P01-073 Physicochemical Properties of Kochujang Sterilized Using 
Mash Copper 
Yoon-Mi Park*, Sung-Hee Jun, Han Guo, Young Yoon, Young-Soo Kim 
Department of Food Science and Technology, Chonbuk National 
University, Korea

P01-074 Comparing Radiation-induced Hydrocarbons by Gamma- and 
Electron-beam Irradiation in Vienna Sausage
Sun-Im Lee*, Dong-Bok Jeon, Jae-Sung Kim1, In-Sun Jung1, Young-Shin 
Hong1, Cho-Yi Choi1, Sung-Hwa Choi1, Ga-Hyun Lee1, Kyong-Su Kim1 

Department of International Tea Culture, Chosun University, Korea, 
1Department of Food and Nutrition, Chosun University, Korea

P01-075 Comparing Radiation-induced Hydrocarbons by Composition 
of the Fatty Acids in Electron-beam Irradiated Sliced Octopus 
and Dried Squid
Young-Shin Hong*, Sun-Im Lee1, Dong-Bok Jeon1, Jae-Sung Kim, In-Sun 
Jung, Cho-Yi Choi, Sung-Hwa Choi, Ga-Hyun Lee, Kyong-Su Kim 
Department of Food and Nutrition, Chosun University, Korea, 
1Department of International Tea Culture, Chosun University, Korea

P01-076 Development of the Rapid Analysis for Mycotoxins (Aflatoxin 
and Ochratoxin) in Microbial Fermented Tea by Enzyme-linked 
Immunosorbent Assay Kit
Gil-Yong Cheon*, Han-soo Seo, Seung-Jin Ma Department of Food 
Engineering, Mokpo National University, Korea

P01-077 Evaluation of Physical Quality Attributes of King Oyster 
Mushrooms on Gamma Irradiation
Kashif Akram*, Jae-Jun Ahn, Gui-Ran Kim, Joong-Ho Kwon Department 
of Food Science and Technology, Kyungpook National University, Korea

P01-078 Exposure Assessment of Cadmium in the Most Commonly 
Consumed Food for Children in Seoul, Korea
Ae Son Om*, Ae Jung Lee, Ah Ra Cho, Ji Sun Lee, Yoo Jin Chai 
Department of Food and Nutrion, School of Human Ecology, University of 
Hanyang, Korea

P01-079 Survey of the Physiochemical Quality Characteristics of 
Homemade and Commercial Cabbage (Baechu) Kimchi
Ae Son Om*, Sang Hwa Lee, Hyun Ah Shin, Ji Sun Lee, Yoo Jin Chai 
Department of Food and Nutrition, School of Human Ecology, University 
of Hanyang, Korea

P01-080 Changes of Isoflavone Contents and Antioxidant Activity in 
Korean Traditional Doenjang by Post Fermented Periods
Myung Hwa Kang*, Tae Su Kim, Sehwan Jo, Jinsook Kim1 Department of 
Food Science and Nutrition, Hoseo University, Korea, 1Department of 
Agrofood Resources National Academy of Agricultural Science, RDA, 
Korea

P01-081 Pigment Stability and Physiochemical Characteristics of 
Angelica gigas Flower
Myung Hwa Kang*, Eun Young Moon, Chun Geon Park1, Yong-Ku 
Kang1, Ae-Jin Choi1, Jeong-Hoon Lee1 Department of Food Science and 
Nutrition, Hoseo University, Korea, 1National Institute of Horticultural 
and Herbal Sciences, RDA, Korea

P01-082 Improved Analytical Methods of Ractopamine and Clenbuterol 
in Bovine Muscle by LC-MS/MS
Heera Park*, Hyungsoo Kim, Jiyeon Park, Kisung Kwon Food Chemical 
Residues Division, Korea Food & Drug Administraion, Korea

P01-083 Physicochemical Properties of Colored Rice Wine Made with 
Beet Extracts
Myung Hwa Kang*, SeokHyun Kim, Tae Su Kim, Soi Park, Hyun Su Kim 
Department of Food Science and Nutrition, Hoseo University, Korea

P01-084 Sugar Composition in Various Cultivars of Rhemannia 
glutinosa 
Bo Ram You*, Hyo Jin Kim, Ji Yeon Lee, Mee Ree Kim Department of 
Food and Nutrition, Chungnam National University, Korea

P01-085 The Evaluation of Microbial Qualities and Irradiation History 
on Commercial Dried Fishery Products 
Ah-Jin Sim*, Hwa-Un Kim, Kwang-Rak Hong, Gui-Ran Kim, Hyuk Lee, 
Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P01-086 Physicochemical and Sensory Properties of Gamma-irradiated 
Dried Fishery Products
Han-Na Jang*, Eun-Joo Park, Gui-Ran Kim, Hyuk Lee, Hyun-Ku Kim1, 
Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Korea Food Research Institute, 
Korea

P01-087 Luminescence Characteristics of Seasoned Dried Fishery 
Products Treated by γ-irradiation
Eun-Joo Park*, Han-Na Jang, Gui-Ran Kim, Hyuk Lee, Kyong-Su Kim1, 
Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Department of Food and 
Nutrition, Chosun University, Korea

P01-088 The Evaluation of Physicochemical and Sensory Qualities of 
Electron- beam Irradiated Dried Fishery Products
Hyuk Lee*, Gui-Ran Kim, Yu-Ri Kim1, Bum-Soo Han1, Joong-Ho Kwon 
Department of Food Science and Technology, Kyungpook National 
University, Korea, 1Eb Tech Co., Ltd., Korea

P01-089 A Simple Method to Extract Silicate Minerals from Irradiated 
Shellfish for Thermoluminescence Analysis
Kashif Akram*, Jae-Jun Ahn, Ji-Young Kwak, Joong-Ho Kwon 
Department of Food Science and Technology, Kyungpook National 
University, Korea

P01-090 Characterization and Identification of Gamma-irradiated Liquid 
Sauces
Jae-Jun Ahn*, Kashif Akram, Hye-Jin Park, Joong-Ho Kwon Department 
of Food Science and Technology, Kyungpook National University, Korea

P01-091 Absorbed-dose Estimation from Minerals Separated from 
Irradiated Shitake Mushroom
Jae-Jun Ahn*, Kashif Akram, Mi-Seon Jeong, Joong-Ho Kwon 
Department of Food Science and Technology, Kyungpook National 
University, Korea

P01-092 A Comparative Study on Mineral Separation Methods, Acid 
Hydrolysis and Density Separation, for Thermoluminescence 
Analysis of Irradiated Dried Fishery Products
Moon-Young Kim*, Hyun-Kyu Kyung, Jae-Jun Ahn, Joong-Ho Kwon 
Department of Food Science and Technology, Kyungpook National 
University, Korea

P02 Aquatic Food Products

P02-001 Optimization of Liquid-liquid Extraction Conditions for 
Carotinoid Pigment and Proteins from Red Crab, Chionoeoets 
japonicus
Kwan-Hee Min*, Kyung-Hee Noh, Young-Sun Song Department of Smart 
Foods and Drugs, Inje University, Korea

P02-002 Determination of Mineral Contents and the Safety of Solar Salts 
in Gyeonggi Province
Dae-Hwan Kim*, Yong-Bae Park, Jung-Beom Kim, Suk-Ho Kang, 
Mi-Hye Yoon, Jong-Bok Lee Gyeonggi-do Research Institute of Health & 
Environment, Korea

P02-003 Risk Assessment of Heavy Metal in Different Parts of the 
Crustacea in Korea Coastal
YongHoon Kim*, BoKyoung Kim, HongHee Lee, SangMin Oh, YoungJe 
Cho, KilBo Shim1 Department of Food Science and Technology, Pukyong 
National University, Korea, 1National Fisheries Research & Development 
Institute, Korea
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P02-004 Comparison of the Chemical Compositions and Histamine 
Contents of Fish Sauces Produced in Korea to Evaluate the 
Quality Characteristics
BoKyoung Kim*, YongHoon Kim, HongHee Lee, YoungJe Cho, DaeSik 
Kim1, SangMin Oh1, KilBo Shim2 Department of Food Science and 
Technology, Pukyong National University, Korea, 1Seafood Processing 
Industry Industry-Academic-Government Research Support Center, 
PKNU, Korea, 2National Fisheries Research & Department Institute, 
Korea

P02-005 Comparing the Quality Factors of Laver Products Produced in 
China, Japan and Korea to Elaborate a CODEX Standard
Sooyoun Lee*, Hyehyun Kim, Boyoung Noh, Myoungho Kim, Kyujai 
Han Food Certification Center, Korea Food Research Institute, Korea

P02-006 Effect of Dry Condition on Biogenic Amine Production and 
Lipid Oxidation in Semi-dry Pacific Saury, Guamegi
KilBo Shim*, SoJeong Lee, HyeYoun Jung, HoDong Yoon Food Safety 
Research Division, National Fisheries Research and Development 
Institute, Korea

P02-007 Study on Treating of Laver by Utilizing Strong Acidic Elec-
trolyzed Water
Chang-Hun Kook*, O- Nam Kwon, Il-Shik Shin Department of Marine 
Food Science and Technology, Gangnung-Wonju National University, 
Korea

P02-008 Protective Effect of Marine Resource Hot Water Extracts on 
Human Hepatocyte 
Hye-Ryeon Oh*, Ji-Hee Jung, Young-Myoung Kim, Byoung-Mok Kim, 
Dong-Soo Kim Marine Biotechnology Research Division, Korea Food 
Research Institute, Korea

P02-009 Food Components of Antarctic Krill Products Treated with 
Different Methods
Min-A Kim*, Hae-Rim Jung, Yang-Bong Lee, Byung-Soo Chun, Seon- 
Bong Kim Department of Food Science and Technology, Pukyong 
National University, Korea

P02-010 Enzyme Hydrolysis of Pen Shell (Atrina pectinata) By-product 
and Its Characterization
Nam-Jung Kim*, Il Yong Ji, Byoung-Mok Kim, Young-Myoung Kim 
Marine Biotechnology Research Division, Korea Food Research Institute, 
Korea

P02-011 Physical Properties of Gelatin Biofilms Manufactured from 
Acid Treated Yellowfin Tuna Skin 
Ju-Yeon Kim* Department of Food Science and Technology, Pukyong 
National University, Korea

P02-012 Influence of Freezing Conditions on the Quality Characteristics 
of Frozen Pen Shell (Atrina pectinata) Adductor Muscle
Il Yong Ji*, Jin-Hee Choi, Byoung-Mok Kim, Young-Myoung Kim 
Marine Biotechnology Research Division, Korea Food Research Institute, 
Korea

P02-013 Inhibitory Effect of Marine Algae Extracts on Triglyceride 
Accumulation in Alcohol-induced Hepatocyte
Ji-Hee Jung*, Hye-Ryeon Oh, Byoung-Mok Kim, Young- Myoung Kim 
Marine Biotechnology Research Division, Korea Food Research Institute, 
Korea

P02-014 Influence of Drying Methods and Conditions on the Quality and 
Drying Properties of Squid (Todarodes pacificus)
Jin-Hee Choi*, Nam-Jung Kim, Byoung-Mok Kim, Young-Myoung Kim 
Marine Biotechnology Research Division, Korea Food Research Institute, 
Korea

P03 Soybean Processing

P03-001 Comparative Analyses of Total Phenols, Flavonoids, Saponins, 
and Antioxidant Activity in Soy Beans and Mung Beans
Ji Hye Lee*, Ji Kyeong Jeon, Seong Gyu Kim, Sae Hun Kim1, Taehoon 
Chun2, Jee-Young Imm Department of Foods and Nutrition, Kookmin 
University, Korea, 1Division of Food Bioscience and Technology, Korea 
University, Korea, 2Division of Biotechnology, Korea University, Korea

P03-002 Functionality of Tofu Containing Monascus Fermented 
Soybean Ethanol Extract
Sung Hyun Hong*, In Hyung Lee1, Jee-Young Imm Department of Foods 
and Nutrition, Kookmin University, Korea, 1Department of Advanced 
Fermentation Fusion Science and Technology, Kookmin University, 
Korea

P03-003 Isolation and Identification of Isoflavones from Soybean Chaff
Jae-Kyung Lee*, Moo-Yeol Baik, Byung-Yong Kim, Do-Hyeon Jeong1 

Department of Food Science and Biotechnology, Kyung Hee University, 
Korea, 1Nuri-M Wellness Research and Development Center, Yonsei 
Engineering Research Park, Yonsei University, Korea

P03-004 Evaluation of GABA, Antioxidant Properties and Calcium 
Contents of Soybeans during Germination
Ki Hwa Kim*, Eun Jeung Hong, Ji Young Moon1, Sue Jee Park, Jee Won 
Kang, 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

P03-005 Effect of Enzymatic Hydrolysates of Whole Soy Milk on 
Calcium Metabolism of Calcium Deficient Rats
JaeHyung Jung*, Il Yong Ji, Jae-Man Shim, Joon Sik Moon1, Seon Kang 
Choi Marine Bio Industry Support Center, Gangneung Science Industry 
Foundation, Korea, 1Soyone Co., Ltd., Korea

P03-006 Effect of Ethanol Extract in Soybean Hypocotyl on the 
Differentiation of Human Osteoblast-like MG-63 Cells
JaeHyung Jung*, Jae-Man Shim, Seon Kang Choi Marine Bio Industry 
Support Center, Gangneung Science Industry Foundation, Korea

P03-007 Effect of Enzymatic Hydrolysates of the Squid (Todarodes 
pacifics) Inner Skin Collagen on Quality of the Whole Tofu
Eun-Jeong Cho*, Jae-Man Shim, Seon Kang Choi Marine Bio Industry 
Support Center, Gangneung Science Industry Foundation, Korea

P03-008 Monitoring and Manufacture for Standardization of Traditional 
Meju
Eun-Jeong Jeong*, Ji-Young Lee1, Hae-Souk Park1, Yoon-Sun Kim1, 
Su-Gyeong Kim1, Do-Youn Jeong1 Sunchang Research Center for 
Fermentation Microbes, Korea, 1Institute of Sunchang Fermented 
Soybean Products, Korea

P03-009 A Study on Anti-inflammatory Effects of Kanjang-poly-
saccharide on Human Mast Cell
Yu-jin Ko*, Hui-gyeong Seol, Su-sam Lee1, Chung-ho Ryu Division of 
Applied Life Science (BK21 program), Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 1Woorine Food Co., 
Ltd., Korea

P04 Sensory Evaluation & Etc.

P04-001 Physicochemical Characteristics of Korea Red Pepper 
Varieties
Kyung-Hyung Ku*, Kyung-A Lee, Eun-Jung Choi, Jae-Bok Park Korea 
Food Research Institute, Korea

P04-002 Influence of Auditory Cue on Smell and Taste
Han-Seok Seo*, Franziska Lohse, Thomas Hummel Smell & Taste Clinic, 
Department of Otorhinolaryngology, University of Dresden Medical 
School, Germany



48

2011 KoSFoST

P04-003 Effect of Magnetized Water for the Growth of Escherichia coli 
and Staphylococcus aureus
Kwang-Hwan Jhee*, Hye-Bin Park, Jung-Hyun Kim Department of 
Applied Chemistry, Kumoh National Institute of Technology, Korea

P04-004 Risk Communication Strategy for Climate Change as a 
Potential Food Safety Risk Factor
Sang Eun Bae*, Jong Gu Kim, Eun-Hye Park, Seung Yong Cho1, Hyun Jin 
Park The Graduate School of Life Science & Biotechnology, Korea 
University, Korea, 1Institute of Life Sciences and Biotechnology, College 
of Life Sciences and Biotechnology, Korea University, Korea

P04-005 A Survey on Opinions of the Food-service Industry for Deve-
lopment of Korean Food Cooking Utensils
Sang-Hee Seo*, Eun-Mi Kim, Sang Pil Hong, Ki-Hyun Kwon Korea Food 
Research Institute, Korea

P04-006 A Study for Deriving Quality Factor of Bibimbap and Japchae 
for Foreigner 
Sang-Hee Seo*, Eun-Mi Kim, Min-A Lee, Sang Pil Hong, Chang-Keun 
Kwock Korea Food Research Institute, Korea

P04-007 Survival Analysis Applied to Sensory Shelf Life of Potato 
Chips
Young-Seung Lee *, Hyo-Jeong Ha, Young-Ai Jang, Sung-Ug Jung, 
Soo-Hyun Park NongShim Co., Ltd, Korea

P04-008 Sensory Characteristics of Twelve Commercial Rice Wines 
(Takju) 
Seung-Joo Lee*, Hyun-Hee Jin Department of Food Service Management, 
Sejong University, Korea 

P04-009 Descriptive Analysis of Ten Commercial Rice Wines (Takju) 
with Heat Treatment
Seung-Joo Lee*, Cheon-Soo Park Department of Food Service 
Management, Sejong University, Korea

P04-010 Effect of Cooking Methods on the Sensory Characteristics of 
Salicornia herbacea L .
Seong-Hye Kim*, Seo-Jin Chung Department of Food and Nutrition, 
Seoul Women’s University, Korea

P04-011 Analysis of Purchasing Behavior and Requirement of Korean 
Red Pepper Powder: Focused on Korean Consumers Who 
Reside in USA
Min-A Lee*, So-Hyun Park, Jae-Bok Park, Kyung-Hyung Ku Korea Food 
Research Institute, Korea

P04-012 Importance-performance Analysis of Bibimbap for Foreign 
Customers
So-Hyun Park*, Min-A Lee, Eun-Mi Kim Korea Food Research Institute, 
Korea

P04-013 Sensory Characteristics and Cross-cultural Consumer Accep-
tability of Yackwa (Korean Traditional Cookie)
Hee-Sang Park*, Jae-Hee Hong1, Seo-Jin Chung2, Sung-Mi Cha3, Lana 
Chung4, Kwang-Ok Kim Department of Food Science and Engineering, 
Ewha Womans University, Korea, 1Department of Foods and Nutrition, 
Kookmin University, Korea, 2Department of Food Science, Seoul 
Women’s University, Korea, 3Department of Food Service Industry, 
Hanyang Women’s University, Korea, 4Department of Culinary Science 
and Arts, Kyung Hee University, Korea

P04-014 The Body Measurement of Daegu Citizens by Inbody
Mi Ok Kim*, Jong Guek Eun1 Department of Hotel, Restaurant and 
Culinary Arts, Daegu Health College, Korea, 1Dept. of Sports & Health 
Care, Daegu Health College, Korea

P04-015 Comparative Analysis of Volatile Flavor Components From 
Plant E Herb Oil
Kyung-Mi Chang*, Gun-Hee Kim Plant Resources Research Institute, 
Duksung Women’s University, Korea

P04-016 Growth and Free Sugar Content Changes According to Sowing 
Times in the Waxy Corn
Gun-Ho Jung*, Young-Up Kwon, Jae-Eun Lee, Jong-Ho Seo, Jung-Tae 
Kim, Seoung-Bum Baek, Beom-Young Son, Mi-Jung Kim, Jin-Seok Lee, 
Gun-Yong Prak, Wook-Han Kim National Institute of Crop Science, 
Korea

P04-017 Performance of Six Different Versions of Duo-trio Tests in 
Comparison with the Same-different Test for Discriminating 
between Apple Juice Having Two Different Sugar Con-
centrations
Yoon-Jung Choi*, Min-Sun Kim, Hye-Sung Lee Department of Food 
Science and Engineering, Ewha Womans University, Korea

P04-018 Higher Stability of Duo-trio Test Protocols with Double 
Constant- reference for Discriminating Tomato Juices with 
Varying Salt Concentrations
Min-A Kim*, Hye-Seong Lee Department of Food Science and 
Technology, Ewha Womans University, Korea

P04-019 Sensory Evaluation of Korean Red Pepper Heat and Evaluation 
of Panel Performance
Kyung-A Lee*, Eun-Jung Choi, Kyung-Hyung Ku, Jae-Bok Park Korea 
Food Research Institute, Korea

P04-020 Adaptability and Preference to Korean Food of Foreigners
Dong-Joo Kim*, Weon-Sun Shin1, Ji-Na Kim1, Hee Jung Kim1, Bok Jin 
Oh1 Graduate School of Education, Hanyang University, Korea, 
1Department of Food and Nutrition, Hanyang University, Korea

P04-021 Substituting NaCl with Salicornia herbacea L . Powder to 
Flavor Various Korean Foods
Eun-Hye Lee*, Seong-Hye Kim, Mi-Jin Kwak, Seo-Jin Chung 
Department of Food and Nutrition, Seoul Women’s University, Korea

P04-022 Cross-cultural Study of Consumer Attitudes towards Two 
Types of Mushrooms
Jeong Eun Yang, Seo-Jin Chung1, Sung-Mi Cha2, Kwang-Ok Kim3, Lana 
Chung* College of Hotel & Tourism Management, Kyung Hee University, 
Korea, 1Department of Food and Nutrition, Seoul Women’s University, 
Korea, 2Department of Agrofood Resources, Rural Development 
Administration, Korea, 3Department of Food Science and Engineering, 
Ewha Womans University, Korea

P04-023 The Drivers of Liking of Korean Puffed Rice Snack (Sanja) : A 
Cross-cultural Study
Aran Song*, Jihye Choi, Jiyeon Choi, Seo-Jin Chung Department of Food 
nutrition, Seoul Women’s University, Korea

P05 Lipid Science

P05-001 Influence of Wild Grape Extract Addition on the Oxidative 
Stability of Hwajeon, a Korean Traditional Fried Rice Cake
Byung Yong Lee*, Nam Ho Kim, Hyun A Seo, Mi Young Lee, Jeonghee 
Surh Department of Food and Nutrition, College of Health and Welfare, 
Kangwon National University, Korea

P05-002 Photooxidation of Oil and Minor Compounds Changes in the 
Perilla Oil/Water Emulsion Affected by Chlorophyll
Sujeong Oh*, Jeesu Choe, Eunok Choe Department of Food and Nutrition, 
Inha University, Korea

P05-003 Effects of Monoacylglycerols on the Oil Oxidation of Perilla 
Oil/Acidic Water Emulsion under Light in the Presence of 
Chlorophyll 
Nakyung Kim*, Eunok Choe Department of Food and Nutrition, Inha 
University, Korea

P05-004 Analysis and Quality Evaluation of Mixed Oil Produced with 
Palm and Canola Oil
Eun Ji Lee*, Mung Heang Lee, Kwang Geun Lee Department of Food 
Science and Biotechnology, Dongguk University-Seoul, Korea
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P05-005 Characteristics of DAG Oil Derived from Olive and Perilla Oil 
Nakyung Kim*, Sujeong Oh, Eunok Choe Department of Food and 
Nutrition, Inha University, Korea

P05-006 New Development of a Gas Chromatography-Tandem Mass 
Spectrometry for the Analysis of Policosanols in Commercial 
Vegetable Oils
DongMin Jung*, Mun Yhung Jung College of Food Science, Woosuk 
University, Korea

P05-007 Optimization of Enzymatic Interesterification for the Con-
tinuous Production of Trans-free Fat in Packed-bed Enzyme 
Reactor
Jong Won Won1*, Chae Hyung Kim1, Chang Woo Kwon2, Eui Young 
Kim2, Seung Jun Choi1, Pahn-Shick Chang1,2 1Center for Food Safety 
and Toxicology, Department of Agricultural Biotechnology, Seoul 
National University, Korea, 2Center for Agricultural Biomaterials, 
Department of Agricultural Biotechnology, Seoul National University, 
Korea

P06 Carbohydrate

P06-001 The Effects of Chemical Modifications on Water Extractable 
Polysaccharides from Capsosiphon fulvescens on Biological 
Activities
Supatra Karnjanapratum*, SangGuan You Department of Applied Marine 
Biotechnology and Engineering, Gangneung-Wonju National University, 
Korea

P06-002 Structural Characterization of Sulfated Polysaccharides from 
Ulva pertusa
Mehdi Tabarsa*, SangGuan You Department of Applied Marine 
Biotechnology and Engineering, Gangneung-Wonju National University, 
Korea

P06-003 Digestibility and Physicochemical Properties of Germinated 
Brown Rice after Hydrothermal Treatments
Donghwa Cho*, Seung-Taik Lim School of Life Science and 
Biotechnology, Korea University, Korea

P06-004 Preparation of Aqueous Dispersion of Octacosanol with Starch
Dong Kyun Jang*, Ju Hun Lee, Seung-Taik Lim School of Life Sciences 
and Biotechnology, Korea University, Korea

P06-005 Preparation of Aqueous Nano-dispersions of Coenzyme Q10 by 
Using Starch
Tae-Rang Seo*, Eun-Ah Kim, Seung-Taik Lim School of Life Sciences 
and Biotechnology, Korea University, Korea

P06-006 Nanocomplex Formation between Dextrin and Ceramide for 
Increasing Water-solubility
Hee-Young Kim*, Seung-Taik Lim School of Life Sciences and 
Biotechnology, Korea University, Korea

P06-007 Physicochemical Properties Heat-moisture Treated Starches 
from Different Rice Cultivars
Inae Lee*, Gyoung jin We, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

P06-008 Preparation and Structural Properties of Slowly Digestible 
Sweet Potato Starch Modified by Heat-moisture Treatment
Chang Joo Lee*, Ji Hong Ahn, Inmyoung Park, Tae Wha Moon 
Department of Agricultural Biotechnology and Center for Agricultural 
Biomaterials, Seoul National University, Korea

P06-009 Comparison and Physicochemical Characterization of 
Enzymatically and Physically Modified Rice Starches of 
Different Amylose Contents
Su Jung Choi*, Chang Joo Lee, Chan Hee Lee, Tae Wha Moon Department 
of Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea

P06-010 Low Digestible Rice Starch: Preparation and Physicochemical 
Characterization
Ji Hyung Kim*, Min Ah Kim, Hye Jin Lim, Tae Wha Moon Department 
of Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea

P06-011 Hydrothermal Treatment of Water Yam Starch in Non-granular 
State: Its Slow Digestion and Structural Properties
Khanh Son Trinh*, Chang Joo Lee, Hyeon Jeong Yoo, Tae Wha Moon 
Department of Agricultural Biotechnology and Center for Agricultural 
Biomaterials, Seoul National University, Korea

P06-012 Preparation of Low Digestible Starch by Using Amylosucrase 
and Locust Bean Gum and Its Structural and Physicochemical 
Characteristics
Ju Yeon Seo*, Chang Joo Lee, Hyeon Jeong Yoo, Tae Wha Moon 
Department of Agricultural Biotechnology and Center for Agricultural 
Biomaterials, Seoul National University, Korea

P06-013 Development of Clean-label Rice Starch by Extrusion Process
Gyoung jin We*, Inae Lee, Dong eun Kim, Sanghoon Ko Department of 
Food Science and Technology, Sejong University, Korea

P06-014 Physiochemical Properties of Oven-dried Powders of 
Retrograded Waxy and Normal Corn Starch Powders
Xing Zhou*, Seung-Taik Lim School of Life Sciences and Biotechnology, 
Korea University, Korea

P06-015 Physical Properties and Molecular Structure of Sweet Potato 
and Mung Bean Starches
Malshick Shin*, Ji-Myoung Kim, Bum-Soo Kim1, Hyun-Seok Kim1, 
Sang-Ho Yoo1, Sung-Soo Kim2, Chang-Sun Lee Department of Food and 
Nutrition and Human Ecology Research Institute, Chonnam National 
University, Korea, 1Department of Food Science and Technology and 
Carbohydrate Bioproduct Research Center, Sejong University, Korea, 
2Korea Food Research Institute, Korea

P06-016 Physicochemical Properties of Korean Sweet Potato Starches
Malshick Shin*, Jeongeun Kim, Sun Jin Park, Chuanshun Ren Department 
of Food and Nutrition and Human Ecology Research Institute, Chonnam 
National University, Korea

P06-017 Effects of Silkworm Protein and Transglutaminase on the 
Preparation and Quality of Salted Rice Wet Noodle
Malshick Shin*, Ji-Myoung Kim, Eun-yei Wi, Won-Ji Kim Department 
of Food and Nutrition and Human Ecology Research Institute, Chonnam 
National University, Korea

P06-018 Quality Characteristics of Madeleine from Newly Developed 
Rice Flours with Fresh, Broken, and Aged Rice with Different 
Varieties
Malshick Shin*, Ji-Myoung Kim, Kyong-Whan Park, Yurun Qian 
Department of Food and Nutrition and Human Ecology Research Institute, 
Chonnam National University, Korea

P06-019 Comparative Study on the Properties and Molecular Structures 
of Chestnut, Acorn, and Gusiljatbam Starches
Malshick Shin*, Sang-Ho Yoo1, Chang-Sun Lee, Jae-Suk Kim, Bum-Soo 
Kim1, Hyun-Seok Kim1 Department of Food and Nutrition and Human 
Ecology Research Institute, Chonnam National University, Korea, 
1Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

P06-020 Quality Characteristics of Rice Cup Cakes Added with Dif-
ferent Ratios of Extruded Rice Flours
Malshick Shin*, Sun-Ok Hwang, Soe-Hee Jeong, Jung-Eun Kim Department 
of Food and Nutrition, Chonnam National University, Korea

P06-021 Functional Properties of Sweet Potatoes of Different Korean 
Varieties
Malshick Shin*, Sun Jin Park, Ji-Myoung Kim, Chang-Sun Lee, 
Chuanshun Ren, Sung-Soo Kim1 Department of Food and Nutrition, 
Chonnam National University, Korea, 1Korea Food Research Institute, 
Korea
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P06-022 Quality of Egg and Sugar Reduced Steamed Rice Cupcakes 
from High-yielding Rice Varieties
Malshick Shin*, Ki-Yong Ha1, Kyong-Whan Park, Sun Jin 
Park Department of Food and Nutrition, Chonnam National University, 
Korea, 1Rice Breeding and Cultivation Division, National Institute of Crop 
Science, Rural Development Administration, Korea

P06-023 Rheological Properties of Mucilage from Opuntia humifusa in 
Korea
Mi-Na Cha*, Hyun-Il Jun, Seon-A Jang, Myung-Kon Kim1, Geun-Seoup 
Song1, Young-Soo Kim Department of Food Science and Technology, 
Chonbuk National University, Korea, 1Department of Food Science & 
Biotechnology, Chonbuk National University, Korea

P06-024 Shelf Life Extension for Rice Bran by Inhibiting Its Rancidity 
Formation
Sung-Min Kim*, Donghwa Cho, Seung-Taik Lim School of Life Sciences 
and Biotechnology, Korea University, Korea

P06-025 Retrogradation Properties of Wheat Flour-resistant Starch 
Mixtures
Se-Ra Hong*, Byoungseung Yoo Department of Food Science and 
Biotechnology, Dongguk University, Korea

P06-026 Steady and Dynamic Shear Rheological Properties of Gum- 
based Food Thickeners Used in the Treatment of Dysphagia: 
Effect of Concentration
Chan Won Seo*, Byoungseung Yoo Department of Food Science and 
Biotechnology, Dongguk University, Korea

P06-027 Preparation and Physicochemical Properties of Extruded Rice 
Flours
Malshick Shin*, Soe-Hee Jeong, Kyong-Whan Park, Sun-Ok Hwang, 
Wie-Soo Kang1 Department of Food and Nutrition, Chonnam National 
University, Korea, 1Department of Plant Biotechnology, Kangwon 
National University, Korea

P06-028 Effect of Temperature on Flow Behaviors of Food Thickeners 
Marketed in Korea for the Management of Dysphagia
Dong-Soo Sun*, Se-Ra Hong, Yoonhwa Jeong1, Byoungseung Yoo 
Department of Food Science and Biotechnology, Dongguk University, 
Korea, 1Department of Food Science and Nutrition, Dankook University, 
Korea

P06-029 High Pressure Treatment of Raw Starch Accelerated 
Hydrolytic Activities of α- and β-Amylase
Yu-Jung Jung*, Ju Youp Ha, Young Duk Jo, Myo-Jeong Kim, Jae Cherl 
Kim School of Food and Life Science, Inje University, Korea

P06-030 Characterization of the Pectin from Zizyphus jujuba Forma 
Hoonensis According to the Combined Process of Acid and 
Enzyme Treatment
Seung-Ki Kim*, Ji Won Park, Sujin Heo, Seong-Ryul Kim, Joong-Hyuck 
Auh Departments of Food Science and Technology, Chung-Ang 
University, Korea

P07 Nutrition

P07-001 Analysis of Sodium and Potassium Contents of Kimchi 
Purchased from Restaurant in Korea
Suk-Ho Kang*, Yong-Bae Park, Young-Sook Do, Jung-Beom Kim, 
Dae-Hwan Kim, Hee-Sook Aum, Mi-Hye Yoon, Jong-Bok Lee Health 
Research Planning Team, Gyeonggi-Do Institute of Health & 
Environment, Korea

P07-002 The Ameliorative Effect of Moderate Protein Restriction with 
High-calorie Diet on Inflammation in Chronic Kidney Disease
HyunJu Kim*, Bernardo Rodriguez-Iturbe1, Keith Norris2, Nosratola 
Vaziri3 World Institute of Kimchi, An annex of Korea Food Research 
Institute, Korea, 1Centro de Investigaciones Biomedicas, Instituto 
Venezolano de Investigaciones Cientificas (IVIC) Zulia, Hospital 
Universitario and Universidad del Zulia, Maracaibo, Venezuela, 2Charles 

Drew University, Los Angeles, California, USA, 3Division of Nephrology 
and Hypertension, University of California Irvine, Irvine, California, USA

P07-003 Risk Assessment of Macrominerals in Beverages, Liquid Teas, 
and Liquid Coffees
Sung-Dan Kim*, Ju-Sung Park, Mi-Sun Hong, Young Shin, Sun-Ok Jung, 
Yong-Cheol Lee, Ki-Young Shin, Bok-Soon Kim, Jung-Hun Kim Seoul 
Metropolitan Government Research Institute of Public Health and 
Environment, Korea

P07-004 Chewing Frequency, Eating Rate, Food Consumption and 
Satiety Rate of Healthy College Student by Gender and Obesity
Seung Cheol Jun1*, Yoon Jung Kim2, Yang Hee Hong3, In Sun Hong4, 
Young Suk Kim4, Hyo Jung Park4, Eun Young Jung2, 4, Seon Hee Kim5, Un 
Jae Chang4 1En Beoblige, Korea, 2Department of Obesity Management, 
Dongduk Women's University Graduate School, Korea, 3Research 
Institute of Health Sciences, Korea University, Korea, 4Department of 
Food and Nutrition, Dongduk Women's University, Korea, 5Department of 
Beauty Coordination, Suwon Science College, Korea 

P07-005 Nutritional Composition of Korea Chestnut Cultivars
Min-Seung Kang*, Uk Lee1, Hye-Kyoung Han, Jung-Bong Kim, 
So-Young Kim, Se-Na Kim, Jae-Hyun Kim, Hong-Ju Park, Young-Sook 
Cho Functional Food & Nutrition Division, Department of Agrofood 
Resources, NAAS, RDA, Korea, 1Division of Special Purpose Tree, Korea 
Forest Research Institute, KFRI, Korea

P07-006 Rice Consumption in Korean Adults: Evidence from 
KNHANES 2007
Mi Sook Cho*, Kyung Won Lee, Ji Youn Yeo Department of Nutrition 
Sciences & Food Management, Ewha Womans University, Korea

P07-007 Zn Deficiency and Bone Matrix Proteins in Vascular Smooth 
Muscle Cells: An Implication for Zn Differential Regulation of 
Calcification
In-Sook Kwun*, Ethel Alcantara, Mee-Young Shin Department of Food 
Science and Nutrition, Andong National University, Korea

P07-008 Extracts Form Wild Yam Increases Bone Formation by 
Increasing Bone Matrix Proteins Secretion and Synthesis on 
Murine Osteoblastic MC3T3-E1 Cells
In-Sook Kwun*, Ethel Alcantara, Mee-Young Shin Department of Food 
Science and Nutrition, Andong National University, Korea

P08 Food Preservation & Packaging

P08-001 Effects of Taraxacum platycarpum and Chrysanthemum 
indicum Extracts as Antibrowning Agents in Apple Slices
Min-Sun Chang*, Sejin An, Miji Park, Youngju Lee, Moon-Cheol Jeong1, 
Dongman Kim1, Gun-Hee Kim Dept. of Food & Nutrition, Duksung 
Women’s University, Korea, 1Korea Food Research Institute, Korea

P08-002 Effect of Packaging Treatment on Storage Quality of Korean 
Red Pepper Powder
Hyun-Hee Lee*, Seok-In Hong, Dongman Kim, Jae-Bok Park Korea Food 
Research Institute, Korea

P08-003 Optimization and Quality Control of Rice (Oryza sativa L.) 
during the Different Storage
Ki-Bum Park*, Jong-In Jeon, Young-Joo Chae, Young-Gil Lee, 
Sung-Kwan Park Research and Development Center, WiniaMando Inc., 
Korea

P08-004 Effects of Storing Temperature on Respiration Rate and 
Internal Quality of Fresh Ginseng
Hee-Su Kim*, Seok-In Hong, Moon-Cheol Jeong, Gun-Hee Kim1, 
Dongman Kim Korea Food Research Institute, Korea, 1Duksung Women's 
University, Korea
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P08-005 Effect of Storing Temperature on External Quality of Fresh 
Ginseng
Hee-Su Kim*, Gun-Hee Kim11, Dongman Kim Korea Food Research 
Institute, Korea 1Duksung Women's University, Korea

P08-006 Monitoring Results of Aluminum Elution from Cooking 
Utensils
Kwang Hyun Choi*, Mi Hyun Ka, Han-Jong Kim, Cheon Hoe Kim, 
Heung-Yeol Lim, Ju-Hong Yang, Suk Jin Jung1 Korea Health Supplements 
Association Sub. Korea Health Supplements Institute, Korea, 1Seoul 
National University of Science and Technology, Korea

P08-007 Quality Changes of Frozen Vegetables during Storage
Hye Ok Lee*, Young Joo Lee, Ji Young Kim, Hwan-Soo Cha, Min Young 
Kim1, Byeong Sam Kim Distribution Research Group, Korea Food 
Research Institute, Korea, 1Department of Refrigeration Engineering, 
Chonnam National University, Korea

P08-008 Selection of Quality Indicator to Predict the Shelf-life of Milk 
during Distribution
Ji Young Kim*, Hye Ryeon Jang, Jong Hoon Kim, Ki-Hyun Kwon, Kyung 
Hyung Gu, Byeong Sam Kim Korea Food Research Institute, Korea

P08-009 Quality Characteristics of Frozen Radish Leaves According to 
Various Blanching Treatment Conditions
Young Joo Lee*, Hye Ok Lee, Ji Young Kim, Ki-Hyun Kwon, Hwan-Soo 
Cha, Byeong Sam Kim Distribution Research Group, Korea Food 
Research Institute, Korea

P08-010 Selection of Quality Indicator to Predict the Shelf-life of Rice 
during Distribution 
Ji Young Kim*, Oui Woung Kim, Hoon Kim, Dong-Chul Kim, Byeong 
Sam Kim Korea Food Research Institute, Korea

P08-011 Preparation and Characterization of Agar/κ-carrageenan 
Composite Films
Soo-Bin Lee*, Jong-Whan Rhim Department of Food Engineering, 
Mokpo National University, Korea

P08-012 Effect of PLA Lamination on Mechanical and Water Barrier 
Properties of Agar/carrageenan-based Biopolymer Films
Tao Zhou*, Jong-Whan Rhim Department of Food Engineering, Mokpo 
National University, Korea

P08-013 Effects of Packaging Materials on the Physicochemical 
Characteristics of the Seasoned Anchovy during Storage
Soon-Taek Hong*, Eui-Suk Lee, Hyung-Ju Lee, Jae-Seok Bae Department 
of Food Science and Technology, and Food Emulsion Lab., Chungnam 
National University, Korea

P08-014 Shelf-life Prediction of the Seasoned Anchovy Packed with 
Various Packaging Materials
Soon-Taek Hong*, Eui-Suk Lee, Hyung-Ju Lee, Jae-Seok Bae Department 
of Food Science and Technology, and Food Emulsion Lab., Chungnam 
National University, Korea

P08-015 Pasting and Sensory Properties of Rice during Storage at 
Different Storage Temperature
Chan-Eun Park*, Eun-Ji Lee, Yun-Sook Kim, Jin-Woong Cheong, Ki-Jai 
Park, Jeong-Ho Lim, Bum-Keun Kim Korea Food Research Institute, 
Korea

P08-016 Evaluation of Sensory and Antioxidant Properties of Defatted 
Mustard Meal-based Coating on Smoked Salmon
Hee-Jae Yang*, In Ha Gim, JinHo Cho, Myung Jae Nam, Seo-Jin Chung1, 
Bong Soo Noh, Sea C. Min Department of Food Engineering, Seoul 
Women’s University, Korea, 1Department of Food and Nutrition, Seoul 
Women’s University, Korea

P08-017 Defatted Soybean Meal-based Edible Film Development Using 
a High-pressure Homogenization
Hee-Jae Yang*, Han-Na Lee, Sea C. Min Department of Food 
Engineering, Seoul Women’s University, Korea

P08-018 Study on Insect-repelling Effect of Essential Oils for 
Application of Food Packaging
Ji-yeon Seo1,2*, Teak-kyo Seo1, JungHoon Lim1, Hyung-hwan Park1, 
YongTack Kim1, Seong-kyun Chung2, Hyun Jin Park2 1Department of 
Packaging, Lotte R&D Center, Korea, 2School of Life Sciences and 
Biotechnology, Korea University, Korea

P08-019 Physicochemical Changes of Capsosiphon fulvescens during 
Frozen Storage at Different Temperatures
Ji-Su Yang*, Dong-Ok Chung1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Department of Culinary Art, Chodang 
University, Korea

P08-020 Development of Chitosan-based Carbon Dioxide Indicator
Junho Jung*, Pradeep Puligundla, Sanghoon Ko Department of Food 
Science and Technology, Sejong University, Korea

P08-021 Effect of Packaging Materials and Oxygen Scavenger on 
Quality Properties of Ginger Yukwa 
Yonghwan Lee*, Sungsu Kim, Hwan-Soo Cha, Youngdong Kim, JongHee 
Na, Ayeree Youn Korea Food Research Institute, Korea

P08-022 Quality Characteristics and Microbial Inactivation of Brine for 
Cabbage Salting Using Electrolysis System
Jae Yeol Yoo*, Yeo-Jin Park, Yun Teag Lim, Yae Jee Shin, Nam Soo Han, 
Keum-Il Jang Department of Food Science and Technology, Chungbuk 
National University, Korea

P08-023 Development of Gulfweed-based Edible Films Using 
Composite and High-pressure Technologies
JinHo Cho*, Sea C. Min Department of Food Engineering, Seoul Women’s 
University, Korea

P08-024 Roasting Effect on the Oxidative Stability of Walnut Oil 
(Juglans regia) Grown in Korea during Storage at 60°C
Bipin Vaidya*, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Chonnam National 
University, Korea

P08-025 Effect of Electron Beam Irradiation on the Microbial Growth 
and Quality during Storage of Purple Sweet Potato Slices 
Dehydrated with Maltodextrin
Hyeon Jeong Song*, Hyun Jin Kim, Kyung Bin Song Department of Food 
Science and Technology, College of Agriculture and Life Sciences, 
Chungnam National University, Korea

P08-026 Effect of Combined Non-thermal Treatment on the Quality of 
Pak Choi during Storage 
Hyeon Jeong Song*, Hyun Jin Kim, Kyung Bin Song Department of Food 
Science and Technology, College of Agriculture and Life Sciences, 
Chungnam National University, Korea

P08-027 Effect of Postharvest Treatment on the Quality of ‘Seolhyang’ 
Strawberries during Storage
Yoon-Ji Shin*, Sung-Ae Jang, Hye-Yeon Song, Hyeon Jeong Song, 
Kyung Bin Song Department of Food Science and Technology, 
Chungnam National University, Korea

P08-028 Quality of Fresh Ginseng by Various Washing Treatments 
during Storage
Sun-Duk Cho*, Hyeri Kim, Jiin Jung, Da-uhm Lee, Eun-Jin Kang, 
Dongman Kim1, Gun-Hee Kim Department of Food & Nutrition, 
Duksung Women’s University, Korea, 1Korea Food Research Institute, 
Korea

P08-029 Change in Quality Attributes of Fresh-cut Potatoes and 
Lettuces during Storage
Seok-Min Son*, Hyungho Park, Oh-Yeoun Kwon Department of Food 
Biotechnology, Hoseo University, Korea

P08-030 A Study on the Germinated Grains of Quality Characteristics 
and Quality Stability during Storage
Ji-sang Chung*, Mi-sun Jun, Bo-kyong Hong, Seong-gil Hong Erom R&D 
Center, Erom Co., Ltd, Korea
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P08-031 The Effects of Silver-(Hydroxyapatite/Polyacrylonitrile) 
Nanofibers and Silver-(Hydroxyapatite/Polyurethane) Films 
against Bacterial Growth
Kwang-Hwan Jhee*, Jung-Hyun Kim, Byung-Gil Min1, Ju-Yeon Kim1 

Department of Applied Chemistry, Kumoh National Institute of 
Technology, Korea, 1Department of Nano-Bio Textile Engineering, 
Kumoh National Institute of Technology, Korea

P08-032 Changes in Fermentation Properties of Korean Cabbage 
Kimchi for Export by Adding Various Organic Acids
Deok-Man Han*, Song-Hee Lee, Hee-Chang Shin, Myoung-Uoon Jang, 
Yeon-Mi Kim1, Min Yoo1, Nam Soo Han, Tae-Jip Kim Department of 
Food Science and Technology, Chungbuk National University, Korea, 
1Jinmi Co., Ltd., Korea

P08-033 Quality Changes during Storage and Shelf-life Analysis of 
Korean Cabbage Kimchi for Export to Japan
Myoung-Uoon Jang*, Deok-Man Han, Song-Hee Lee, Hee-Chang Shin, 
Min Yoo1, Goo-Won Jung1, Nam Soo Han, Tae-Jip Kim Department of 
Food Science and Technology, Chungbuk National University, Korea, 
1Jinmi Co., Ltd., Korea

P08-034 Quality Changes of Korean Cabbage Kimchi Prepared by 
Fermented Seasoning with Natural Additives
Hee-Chang Shin*, Deok-Man Han, Myoung-Uoon Jang, Song-Hee Lee, 
Hye-Rim Kim1, Min Yoo1, Nam Soo Han, Tae-Jip Kim Department of 
Food Science and Technology, Chungbuk National University, Korea, 
1Jinmi Co., Ltd., Korea

P08-035 Gas Barrier Properties of Low Density Polyethylene-clay 
Nanocomposite
Heejae Yu*, Young-Suk Kim, Donghwa Chung1 Department of Food 
Science and Engineering, Ewha Womans University, Korea, 1Department 
of Marine Food Science and Technology, Gangneung-Wonju National 
University, Korea

P08-036 Antioxidative Activities and Antibrowning Effects of Apple 
and Onion Extracts in Apple Slices
Miji Park*, Min-Sun Chang, Sejin An, Moon-Cheol Jeong1, Dongman 
Kim1, Gun-Hee Kim Plant Resources Research Institute, Duksung 
Women’s University, Korea, 1Korea Food Research Institute, Korea

P08-037 Effects of Combined Green Tea Extracts and Propolis on 
Antibrowning in Apple Slices
Sejin An*, Miji Park, Min-Sun Chang, Moon-Cheol Jeong1, Dongman 
Kim1, Gun-Hee Kim Plant Resources Research Institute, Duksung 
Women’s University, Korea, 1Korea Food Research Institute, Korea

P08-038 Evaluation of the Moisture Sorption Behavior of the Film 
Structures Impregnated with the Moisture Absorbing Agent
Hong Yeol Choi*, Youn Suk Lee Department of Packaging, Yonsei 
University, Korea

P08-039 The Effectiveness of MAP Storage to Shiitake Mushroom 
Using Micro-perforated Film
Hyun Dong Lee*, Hong Sun Yun, Seong Gi Hong, Hoe Man Park, Mi Sup 
Lee, Seo Eui Park, Kyung Lee1, Myung Hwa Baek2 National Academy of 
Agricultural Science, Korea, 1DS Science, Korea, 2Farmson Corp., Korea

P08-040 Development of Polymer Based Time-Temperature Indicators 
for Agrifood Packaging Products
Bum-Sik Lee*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P08-041 Effect of Freezing Methods and Wrapping Materials on Quality 
of Pine Agaric (Tricholoma matsutake) during Freezing 
Storage
Byung-Jin Yoo* Department of Food & Nutrition, Gangneung-Wonju 
National University, Korea

P08-042 Master Packaging System for Preserving Strawberries during 
Chilled Storage and Subsequent Retail Display

Mijin Jenog*, Duck Soon An, Seung Ju Lee2, Dong Sun Lee Department 
of Food Science and Biotechnology, Kyungnam University, Korea, 
1Department of Food Science and Biotechnology, Dongguk University, 
Korea

P08-043 Study on the Properties of Low Density Polyethylene Blend 
Films
Si-hoon Jang*, Jong Cheol Seo, Young-sun You1, Su-il Park Department 
of Packaging, Yonsei University, Korea, 1AU Inc. Ltd, Korea

P08-044 Study on Penetration Characteristics of Plodia interpunctella 
larva to Food Packaging Films
Sun Jong Kim*, Su-il Park Department of Packaging, Yonsei University, 
Korea

P09 Product Development

P09-001 Physicochemical and Sensory Properties of Hwajeon Added 
with Wild Grape Extract
Byung Yong Lee*, Sol I Kim, Seul Gi Kim, Jin Sun Kim, Jeonghee Surh 
Department of Food and Nutrition, College of Health and Welfare, 
Kangwon National University, Korea

P09-002 Manufacturing Process and Sensory Characteristics of Partial 
Fermented Tea From Chrysanthemum Flowers
Ji Won Jang*, Sung Hee Choi, Yun Geun Kim1, Sook Kyung Hyun 
Department of Food Science and Nutrition, Dongeui University, Korea, 
1Sancheong Oriental Medicinal Herb Institute, Korea

P09-003 Manufacturing Process and Antioxidant Activity of Partial 
Fermented Tea from Several Oriental Herbs
Sung Hee Choi*, Ju Yeon Jeon, Yun Geun Kim1, Sook Kyung Hyun 
Department of Food Science and Nutrition, Dongeui University, Korea, 
1Sancheong Oriental Medicinal Herb Institute, Korea

P09-004 Physicochemical Properties and Physiological Functionality of 
Palatable Moju Prepared with Medicinal Plant Extracts
Bo-Young Lee*, Young-Ji Choi, Sang-Jun Kim, Hong-Soo Doo, Tae-Ho 
Kwon, Jong-Wook Kim JeonJu Biomaterial Institute, Korea

P09-005 Development of Functional Dongchimi Juice Containing 
-Aminobutyric acid
Bo-Young Lee*, Eun-Gyeng Mun, Hong-Soo Doo, Tae-Ho Kwon, 
Jong-Wook Kim JeonJu Biomaterial Institute, Korea

P09-006 Development of Antihypertensive Natural Seasoning on 
Kimchijjigae (Kimchi Stew)
Jeong-Ryong Do*, Hyun-Ku Kim, Sang-Dong Lim, Gun-Pyo Do, 
Su-Yeon Back Korea Food Research Institute, Korea

P09-007 Development of Antihypertensive Natural Seasoning on 
Kongnamulguk (Bean Sprout Soup)
Su-Yeon Back*, Hyun-Ku Kim, Sang-Dong Lim, Gun-Pyo Do, 
Jeong-Ryong Do Korea Food Research Institute, Korea

P09-008 Preparation of Natural Flavor Enhancer Using Rice Protein 
Hydrolyzate
Hyung-Jin Lee*, Ji-Hye Kwon, Ha-Yull Chung Department of Food 
Science & Biotechnology, Hankyong National University, Korea

P09-009 Quality Characteristics of Femented Curcuma longa L.
Sung-Min Woo*, Ha-Yull Chung Department of Food Science & 
Biotechnology, Hankyong National University, Korea

P09-010 A Study of Dietary Intake of the Adults in Beijing, China for the 
Development of Chinese Exportable Health Food
Hwa-young Kim*, Hyun-taek Oh, Hey-eun Chang, Seong-gil Hong Erom 
R&D Center, Korea

P09-011 Heat-induced Gelation of Low Methoxyl Pectin Plus Skim 
Milk Powder Dispersion at Different pH Values
Sungoo Yim*, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea
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P09-012 The Physicochemical Properties and Sensory Qualities of 
Pomegranate Makgeolli Added with Various Levels of 
Pomegranate Arils at Different Addition Time
Bong-Hee Kim*, Su-Jung Hwang1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Faculty of Herb Cuisine and Nutrition, 
Daegu Haany University, Korea

P09-013 Manufacturing and Quality Characteristics of Herb 
Samgyetang, Ginseng Chicken Soup
Dae-Yun Jeong*, Su-Jung Hwang1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Faculty of Herb Cuisine and Nutrition, 
Daegu Haany University, Korea

P09-014 Manufacturing and Characterization of Rice-tofu with 
Different Rice Varieties and Coagulants
Min-Yu Song*, Jun-Seok Kum1, Jong-Bang Eun Department of Food 
Science and Technology and Technology and Functional Food Research 
Center, Chonnam National University, Korea, 1Regional Food Industry 
Research Group, Korea Food Research Institute, Korea

P09-015 The Development of DNJ-enriched Mulberry Extraction 
Methods and Tablet Production
Kyung Ok Jung*, Ji-Hyang Wee, Hea-Mi Sung, Hyeon Soo Kim, Ki-Deok 
Park, Kyung Hee Jung Jeonnam Biofood Techonology Center, Jeonnam 
Bioindustry Foundation, Korea

P09-016 Optimization of Pasta Processing Prepared with Lotus Root 
(Nelumbo nucifera G.) Powder
Nami Joo*, Sehee Kim, Suhjung Hwang Department of Food and 
Nutrition, Sookmyung Women's University, Korea

P09-017 Optimization of Sweet Rice Muffin Processing Prepared with 
Oak Mushroom (Lentinus edodes) Powder
Nami Joo*, Boram Kim Department of Food and Nutrition, Sookmyung 
Women's University, Korea

P09-018 Optimization of Pasta Processing Prepared with Yam 
(Dioscorea japonica THUMB) Powder
Nami Joo*, Yu Ri Na, Eun A Yun Department of Food and Nutrition, 
Sookmyung Women's University, Korea

P09-019 Changes of Phytochemicals and Antioxidant Activity by the 
Pickling of Paprika (Capsicum Annuum L.) Cultivated in Korea
Bokyung Moon*, JiHyun Park, SooYeon Kim, Yuji Zhang, JiYoung Heo, 
Suna Kim1 Department of Food and Nutrition, Chung-Ang University, 
Korea, 1Department of Food and Nutrition, Korea National Open 
University, Korea

P09-020 Physical Characteristics and Sensory Properties of Asparagus 
Porridges Manufactured with Asparagus Powders by Different 
Drying Methods
Kyung-Mi Shin*, Sung-Hee Lee1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Division of Culinary Art and Nutrition, 
Honam University, Korea

P09-021 Heat Sterilization of Fig Puree for Long-term Storage at Room 
Temperature
Han-Na Chu*, So-Hyun Cho, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam 
National University, Korea

P09-022 Quality Characteristics of Gel-type Processed Foods, Maokgo, 
Using Seo-Dong Ma (Dioscorea Batatas)
Eun-Ju Song*, Min-Sil Ahn, Sang-Young Seo, Min-Kyung Choi, 
Young-Sun Kim Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

P09-023 Analysis of Nutritional Components and Physiological Acti-
vity in Agrocybe aegerita and Quality Characteristics of Rice 
Dasik Made with Its Powder

Sang-Young Seo*, Gong-Jun Lee, Min-Sil Ahn, Eun-Ju Song, Min-Kyung 
Choi, Young-Sun Kim Resources and Food Division, Jeollabukdo 
Agricultural Research and Extension Services, Korea

P09-024 Quality Characteristics of Muffins Prepared with Mulberry 
(Morus albba L.) Fruit Powder
Min-Kyung Choi*, Eun-Ju Song, Sang-Young Seo, Min-Sil Ahn, 
Young-Sun Kim Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

P09-025 Development of Dume-buch Cracker with Resistant Starch for 
Children Snacks
Hyeja Chang*, Wookyung Kim, Jiyoung Lim, Bosuk Park, Kyungae Ha 
Department of Food Science and Nutrition, Dankook University, Korea

P09-026 Quality Characteristics of Cooked and Uncooked Noodles 
Added with Saururus chinensis Baill. Root Powder
Jung Eun Park*, So Hae Park, Min Jeong Kim, Won Baek Kim, Heeseob 
Lee Department of Food Science and Nutrition, Pusan National 
University, Korea

P09-027 Quality Characteristics of Cooked and Uncooked Noodles 
Added with Beta vulgaris Root Powder
Min Jeong Kim*, So Hae Park, Jung Eun Park, Won Baek Kim, Heeseob 
Lee Department of Food Science and Nutrition, Pusan National 
University, Korea

P09-028 Study on the Anti-browning Effect of Polyphosphate (Ultra 
Vita) in Green Tea and Ascorbic Acid
Hae Jin Jang*, Hyun Il Kang, Woo Young Choi, Won Jung Seo, Myung 
Sook Lee, Won Suk Kim, Il Hwan Kim SDBNI Co., Ltd. R&D Center, 
Korea

P09-029 A Study on the Optimal Preparation Condition of High-Quality 
Sodium Metaphosphate
Hyun Il Kang*, Won Jung Seo, Hae Jin Jang, Woo Young Choi, Myung 
Sook Lee, Won Suk Kim, Il Hwan Kim SDBNI Co., Ltd. R&D Center, 
Korea

P09-030 Quality Characteristics of Breads Added with Domestic 
Germinated Barley
Dung Minh Ha*, Yang-Kyun Park Department of Food Engineering and 
Food Industrial Innovation Center, Mokpo National University, Korea

P09-031 Physicochemical Properties and Antioxidant Activity of 
Functional Toppoki Sauce Using Medicinal Herb Extract
Soonran Song*, Seul Lee, Jieun Kim, Soohee Kim1, In-Kyeong 
Hwang Department of Food and Nutrition, Seoul National University, 
Korea, 1Major of Hotel and Foodservice Management, Kyungmin College, 
Korea

P09-032 Effect of Medicinal Herb Extracts on Physicochemical 
Characteristics of Dry Noodle
Yong Sik Cho*, Kyung Ha Lee, Yoon Hee Choi, Eun Mi Kim, Shin Youn 
Park Fermentation and Food Processing Division, Rural Development 
Administration, Korea

P09-033 Development of Value-added Spicy Ketchup with Korean Red 
Peppers (Capsicum annuum L.) and Evaluation of Physi-
cochemical and Physiological Characteristics
Seul Lee*, Kyung-Mi Yoo1, Jae-Bok Park2, In-Kyeong Hwang 
Department of Food and Nutrition, Seoul National University, Korea, 
1Department of Food and Nutrition, SoongEui Women’s College, Korea, 
2Korean Food Research Institute, Korea

P09-034 Quality Characteristics of Kochujang Bulgogi Marinade 
Prepared with Mulberry
Jong-Lak Cho*, Soo-Kyung Yoon, Eun-Young Kim, Yeong-Hee Youn, 
Jeong-Mok Kim Department of Food Engineering, Mokpo National 
University, Korea
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P09-035 Evaluation of Physiological Components and Antioxidant 
Activity in Blueberry Jam with Red Pepper
Sun Hee Kang*, Seul Lee, Hyo Jin Yoon, Hee Jung Kim, Kyung-Mi Yoo1, 
In Kyeung Hwang Department of Food and Nutrition, Seoul National 
University, Korea, 1Department of Food and Nutrition, SoongEui 
Women’s College, Korea

P09-036 Quality Characteristics of Breads Added with Roasted Brown 
Rice Powder
Chulgyu Chae*, Aliya Niyazi, Chaeyun Im, Woo-won Kang Kyungpook 
National University, Korea

P09-037 Quality Characteristics of Cookies Added with Roasted Brown 
Rice Powder
Aliya Niyazi*, Chulgyu Chae, Chaeyun Im, Woo-won Kang Kyungpook 
National University, Korea

P10 Food Hygiene & Safety

P10-001 A Study on the Petroleum Smell Infiltration Possibility of 
Bottled Products in Distribution Environment
Jin Hwan Song*, Soo Mee Jin, Soo Young Lee, Chang Hee Woo, Byoung 
Ho Kim1, Seoung Kook Park1 Jinro R & D center, Korea, 1Department of 
Food Science and Biotechnology, Kyung Hee University, Korea

P10-002 Inactivation and Recovery Properties of Listeria monocyto-
genes Biofilms Treated with High Pressure
Jingyu Gou1*, Hua Xu1,3, Seung-Hwan Lee2, Xinlong He1, Juhee 
Ahn1 1Division of Biomaterials Engineering, Kangwon National 
University, Korea, 2CJ CheilJedang Corp., Korea, 3Lab. of Maricultural 
Organism Disease Control and Molecular Pathology, Yellow Sea 
Fisheries Research Institute, China

P10-003 Reduction of Listeria monocytogenes by Combinated 
Treatment of the Ultrasound and Chlorine on Food-contact 
Surfaces and Iceberg Lettuce 
Seok-Won Kim*, Yu-Mi Lee, Song-Yi Choi, Se-Hee Jeong, Jiyong Park1, 
Sang-Do Ha Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Department of Biotechnology, Yonsei University, 
Korea

P10-004 Reduction of Cronobacter sakazakii on Iceberg Lettuce by 
Combined Treatment with Ultrasound and Disinfectant
Seok-Won Kim*, Yu-Mi Lee, Song-Yi Choi, Se-Hee Jeong, Jiyong Park1, 
Sang-Do Ha Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Department of Biotechnology, Yonsei University, 
Korea

P10-005 In vivo Toxicity Assessment of Water Stable Fullerene (nC60) 
and Fullerol (C60-OH) Nanoparticles Using Nematode Ceanor-
habditis elegans
Yun-Joeng Cha*, Shin Sik Choi Department of Food and Nutrition, 
Myongji University, Korea

P10-006 Health Risk Assessment of Heavy Metals in Fruit Vegetables 
and Soils
Ji Young Kim*, Min Ji Kim, Dae won Kang, Won-Il Kim, Ji-Hyock Yoo, 
Ji-Ho Lee, Su Myeong Hong, Geon-Jae Im, Moo-Ki Hong Chemical Safety 
Division, Department of Agro-Food Safety, National Academy of 
Agricultural Science, Rural Development Administration, Korea

P10-007 Allergenicity of Genetically Modified Vitamin A Enhanced 
Rice
Dae-Yeul Son*, Ye-Jin Kim Daegu Haany University, Korea

P10-008 Comparison of Antimicrobial Activity of Levan and Other 
Oligosaccharides
Bo Young Byun*, Hana Park, Il Beom Park, Hong-Yon Cho, Han-Joon 
Hwang, Jae-Hyung Mah Department of Food and Biotechnology, Korea 
University, Korea

P10-009 Bacterial Contribution to Biogenic Amine Levels in Seafood 
Used for Juk, Korean Traditional Rice Porridge Products
Bo Young Byun*, Bitna Kim, Jin Woo Lee, Han-Joon Hwang, Jae-Hyung 
Mah Department of Food and Biotechnology, Korea University, Korea

P10-010 Prevalence and Toxin Production Characteristics of Bacillus 
cereus Isolated from Fermented Soybean Products
Jung-Beom Kim*, Yong-Bae Park, Young-Sook Do, Dae-Hwan Kim, 
Suk-Ho Kang, Mi-Hye Yoon, Jong-Bok Lee Gyeonggi-do Research 
Institute of Health & Environment, Korea

P10-011 HaCaT Cell Viability and Antioxidants Enzyme Activity on 
As- contaminated Rice Nearby Abandoned Mines
Ji-Ho Lee*, Eun-Jeong Jung, Won-Il Kim, Ji-Hyock Yoo, Ji-Young Kim, 
Geon-Jae Im, Moo-Ki Hong Department of Agro-Food Safety, National 
Academy of Agricultural Sciences(NAAS), Rural Development 
Administration, Korea

P10-012 Development of Evaluation Method for Effective Heat 
Sterilization Using Biological Indicator Applied in RTE 
Steamed Rice Factory 
Jae Han Park*, Jun Hwan Ryang, Yu Jin Kwon, Cheong Tae Kim Food 
Safety Research Institute, NONGSHIM, Korea

P10-013 Pathogen Reduction Effect by Low-Pressure Cold Plasma 
Using Various Gas
Eunah Cho*, Eunjung Lee, Hyun-Jung Kim, Minseon Koo, Yun-Ji Kim 
Korea Food Research Institute, Korea

P10-014 Physicochemical Characteristics of Fresh and Salted Chinese 
Cabbage throughout the Year
Jung-Min Sung*, Jeong-Ho Lim, Kee-Jea Park, Jin-Woong Jeong Korea 
Food Research Institute, Korea

P10-015 Establishment of Analytical Method for Aflatoxins B1, B2, G1, 
and G2 in Nutraceuticals by High Performance Liquid 
Chromatography- fluorescence Detector
Yerim Na*, Hyeri Lee, Soyoung Jung, Myoung Joo Riu, Joon-Kwan 
Moon, Jeong-Han Kim School of Agricultural Biotechnology, Seoul 
National University, Korea

P10-016 Microbiological Hazard Analysis in Manufacturing Processes 
of Gorosoe Syrup
Min Jeong Kim*, Jin Kyoung Kim, In Derk Choi Heungbune Agricultural 
Union Corp., Korea

P10-017 Estimation of Rice Intakes for Korean
Seungwon Kim*, Junho Jung, Young Sig Park1, Sanghoon Ko Department 
of Food Science and Technology, Sejong University, Korea, 1Center for 
Functional Food Research, Korea University, Korea

P10-018 A Survey on Residual Pesticides of Vegetables in Anyang 
Agro-Fishery Wholesale Market Using Gas Chromatography/ 
Time of Flight Mass Spectrometry
Hong-Rae Jung*, Hee-Jeong Yun, Nan-Young Kim, Han-Teak Kim, 
Myung-Gil Kim, Chol-Young Kim, Woon-Hyung Lee, Seong-Bong Lee, 
Jin-Hee Sung, Myung-Jin Lee, Mi-Hye Yoon, Jong-Bok Lee Gyeonggi-do 
Research Institute of Health & Environment, Korea

P10-019 Analysis on Microbial Risk Factors of Fresh and Salted Chinese 
Cabbage throughout the Year
Jung-Min Sung*, Seong-Soon Park, Jeong-Ho Lim, Kee-Jai Park, 
Jin-Woong Jeong Korea Food Research Institute, Korea

P10-020 Microbiological Evaluation and Detection Properties of Dried 
and Frozen Walleye Pollock Irradiated by Gamma Ray
Ji Yeong Baek*, Dong Yong Kim, Hyung Won Ryu, Chang Hyun Jin, 
Joong-Ho Kwon1, Il Yun Jeong Advanced radiation Technology Institute, 
Korea Atomic Energy Research Institute, Korea, 1Department of Food 
Science and Technology, Kyungpook National University, Korea
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P10-021 Applicability of a Diffusion-Based Time Temperature Indi-
cator (TTI) for Monitoring Microbial Quality of Kimbab, a 
Ready-to-Eat Korean Food
Jungeun Ahn*, Seungil Shin, Kwanyong Jung1, Jihoon Park1, Jiyong Park 
Department of Biotechnology, Yonsei University, Korea, 1Inditech Korea 
Co., Korea

P10-022 Development of Prediction Models for Food Poisoning 
Outbreak Using Climate Variables
Ae-Young Kim*, Yong-Soo Kim, In-Sook Park Korea Health Industry 
Development Institute, Korea

P10-023 Development and Comparison of Prediction Models for Food 
Poisoning Outbreak Caused by Climate Change
In-Sook Park*, Yong-Soo Kim, Ae-Young Kim Korea Health Industry 
Development Institute, Korea

P10-024 Modeling the Growth of Enterococcus faecalis Isolated from 
Pork Meat Products as a Function of Temperature
A-Ram Jeong*, Seung-Youb Back, Minseon Koo, Yun-Ji Kim, Hyun-Jung 
Kim Food Safety Research Group, Korea Food Research Institute, Korea

P10-025 Safety Evaluation of Clay Mineral Nanoparticles in Mice: 
Acute Oral Toxicity and Kinetic Study
Jin Yu*, Hae-Eun Chung, Miri Baek, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

P10-026 Physicochemical Parameters Affecting Cellular Uptake and 
Cytotoxicity of Zinc Oxide Nanoparticles
Jin Yu*, Miri Baek, Hae-Eun Chung, Mi-Kyung Kim, Hyeon-Jo Cho, 
Jung-A Lee, Soo-Jin Choi Department of Food Science and Technology, 
Seoul Women’s University, Korea

P10-027 Serial Treatment of Titanium Dioxide-UV Photocatalytic 
Reaction and High Hydrostatic Pressure as a Hurdle Strategy 
for the Preservation of Fresh Carrot Juice
Bohyun Seo*, Keunyong Yang, Mei Feng, Sangyoul Na, Jiyong Park 
Department of Biotechnology, Yonsei University, Korea

P10-028 Disinfection of of E. coli O157:H7 in Liquid Foods with 
Teflon- Coil UVC System
Mei Feng*, Bohyun Seo, Keunyong Yang, Jiyong Park Department of 
Biotechnology, Yonsei University, Korea

P10-029 Kinetic Behaviors of Zinc Oxide Nanoparticles In Vivo: 
Absorption, Distribution, Metabolism, and Excretion
Hae-Eun Chung*, Miri Baek, Jin Yu, Jung-A Lee, Hyeon-Jo Cho, 
Mi-Kyung Kim, Soo-Jin Choi Department of Food Science and 
Technology, Seoul Women’s University, Korea

P10-030 A New Cytotoxic Cyclic Pentadepsipeptide, Neo-N-methyl-
sansalvamide Produced by Fusarium solani KCCM90040, 
Isolated from Potato
Dong-Geun Seo*, Hee-Seok Lee, Hyuk-Hwan Song, Chan Lee 
Department of Food Science and Technology, Chung-Ang University, 
Korea

P10-031 Demethylated Neo-N-methlylsansalvamide Analogue, a Novel 
Cyclic Pentadepsipeptide Mycotoxin Isolated from Fusarium 
solani KCCM90040
Dong-Geun Seo*, Hee-Seok Lee, Chan Lee Department of Food Science 
and Technology, Chung-Ang University, Korea

P10-032 Characterization of Methicillin Resistant Staphylococcus 
aureus 
Yong Sun Cho*, Joo young Lee, Sanghee Lee, Myung Ki Lee, Dong Bin 
Shin Food Analysis Center, Korea Food Research Institute, Korea

P10-033 Diversity of Staphylococcus aureus Enterotoxin Types and 
Biofilm within Sample of Raw Fish
Joo young Lee*, Mi Jeong Lee, Kimoon Park1, Dong Bin Shin, Yong Sun 
Cho Food Analysis Center, Korea Food Research Institute, Korea, 
1Sungkyunkwan University, Korea

P10-034 Gamma Irradiation to Inactivate Salmonella Typhimurium and 
Escherichia coli O157:H7 on Pistachio, Black Pepper, and Red 
Pepper
Sung-Youn Kim*, Yoon-Hee Kim, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P10-035 Development of a New Medium for the Isolation of Listeria 
monocytogenes
Sang-Hyun Park*, Sangryeol Ryu, Dong-Hyun Kang Department of Food 
and Animal Biotechnology, School of Agricultural Biotechnology and 
Center for Agricultural Biomaterials, Seoul National University, Korea

P10-036 Inactivation of Biofilm Cells of Foodborne Pathogen by 
Aerosolized Sanitizers
Sang-Hyun Park*, Ho-Lyeong Cheon, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P10-037 Extracellular Polysaccharides (EPS) Production and Survivals 
of Cronobacter sakazakii on the Surface of Stainless Steel 
Depending on Sucrose Concentration
Jin-Ho Jung*, Young-Min Bae, Sun-Young Lee School of Food Science 
and Technology, Chung-Ang University, Korea

P10-038 Minerals and Heavy Metal Contents of Sea-salts Produced in 
Korea
Yi-Hua Wen*, Jeong-Hwa Kang1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Jeollanamdo Agricultural Research and 
Extension Services, Korea

P10-039 Analysis of Bacillus cereus and Fungi Contamination during 
Harvesting and Distribution of Rice and Barley
Woo-Hyun Kwon*, Duck-Hwa Chung, Won-Gyeong Lee, Rok-Won Heo, 
Neema Kassim, Jeong-Eon Song Division of Applied Life Science(BK 21 
program), Gyeongsang National University, Korea

P10-040 Microbiological Analysis of Lettuce during Harvest Stage for 
Application of Good Agricultural Practices (GAP) System
Rok-Won Heo*, Won-Gyeong Lee, Duck-Hwa Chung, Jeong-Sook Kim1, 
Kyeongyeol Kim2 Division of Applied Life Science(BK 21 program), 
Gyeongsang National University, Korea, 1Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 2Center for Food and 
Drug analysis, Busan Regional Korea Food and Drug Administraion, 
Korea

P10-041 Study for Hazard Analysis and Critical Control Point (CCP) 
Determination of Cheonggukjang 
Seung Hwa Jo*, Mee Jin Shin1, Do-Youn Jeong1 Sunchang Research 
Center for Fermentation Microbes, Korea, 1Institute of Sunchang 
Fermented Soybean Products, Korea

P10-042 Combined Effects of Gamma Irradiation and Heat Treatment to 
Inactivate of Microorganisms on Vegetable Sprout Seeds
Hyejeong Yun*, Kyeong-Hun Park, Binna Kim, Se-Ri Kim, Won-Il Kim, 
Jong-Chul Yun, Moo-Ki Hong, Kyoung-Yul Ryu Division of Microbial 
Safety, National Academy of Agricultural Science, RDA, Korea

P10-043 Comparison of Sample Preparation Methods to Achieve 
Maximum Recovery of Food-borne Pathogens from Vegetables
Se-Ri Kim*, Seo-Hyun Lee, Ji-Hye Kim, Ji-Young Lee1, Yo-Han Yoon2, 
Won-Il Kim, Kyeong-Hun Park, Hye-Jung Yun, Duck-Hwa Chung3, 
Jong-Chul Yun, Moo-Ki Hong, Kyoung-Yul Ryu Safety Division, National 
Academy of Agricultural Science, Rural Development Administration, 
Korea, 1Food Standardization Division, Korea Food and Drug 
Administration, Korea, 2Department of Food Nutrition, Sookmyung 
Women's University, Korea, 3Division of Applied life science, Graduate 
School of Gyeongsang National University, Korea
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P10-044 Hyaluronic Acid Functionalized Impedimetric Immunosensors 
for the Detection of E. coli O157:H7
Cho-Kyung Joung*, Young-Rok Kim Graduate School of Biotechnology, 
Kyung Hee University, Korea

P10-045 Inactivation of Escherichia coli O157:H7, Salmonella 
Typhimurium, and Listeria monocytogenes in Orange and 
Tomato Juice Using Continuous Ohmic Heating
Su-Yeon Lee*, Hun-Gu Sagong, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P10-046 Use of Tar Colors and Food Items Contributing to the Intake
Sung Hee Choi*, Eunyoung Kim, So-Hee Kim1, Sung-Kwan Park1, 
Ho-Soo Lim1 Korea Health Industry Development Institute, Korea, 
1National Institute of Food & Drug Safety Evaluation, Korea

P10-047 Polydiacetylene-based Immunosensor for the Detection of 
Genetically Modified Organisms
Min-Cheol Lim*, Yeo-Jae Shin, Tae-Joon Jeon1, Hae-Yeong Kim, 
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 Biological Engineering, Inha 
University, Korea

P10-048 Dietary Intake of Tar Color by Korean Population
Sung-Hee Choi*, Eunyoung Park, So-Hee Kim1, Sung-Kwan Park1, 
Ho-Soo Lim1 Korea Health Industry Development Institute, Korea, 
1National Institute of Food & Drug Safety Evaluation, Korea

P10-049 Comparison of Selective Media for Isolation and Detection of 
Shigella spp. from Foods
Ye-Won In*, Su-Jeong Ha, Se-Wook Oh Foods and Nutrition, Kookmin 
University, Korea

P10-050 Antibacterial Activity of Citral against Salmonella Typhi-
murium and Staphylococcus aureus
Jung-Jee Kim*, Seung-Kuk Yang, Se-Wook Oh Foods and Nutrition, 
Kookmin University, Korea

P10-051 Environmental Sanitation by Aerosol Sanitizer with Natural 
Antimicrobial Agents
Su-Jeong Ha*, Ye-Won In, Hyeon-Ju Park, Se-Wook Oh, Chung-Hwan 
Kim1 Foods and Nutrition, Kookmin University, Korea, 1Seoul Food R&D 
Corporation, Korea

P10-052 Effect of Natural Antimicrobial Agents and Heat on Inacti-
vation of B. cereus Spore
Seung-Kuk Yang*, Jung-Jee Kim, Se-Wook Oh Foods and Nutrition, 
Kookmin University, Korea

P10-053 Curcumin Inhibits Viral Haemorrhagic Septicaemia Virus 
(VHSV) Via Down-Regulation of the Metabolic Coactivator 
PGC-1α
Se-Yeong Cho*, Jong-Oh Kim1, Myung-Joo Oh1, Duwoon Kim 
Department of Food Science and Technology, and Functional Food 
Research Center, Chonnam National University, Korea, 1Department of 
Aqualife Medicine, Chonnam National University, Korea

P10-054 Inhibition Effect of Gaseous Ozone against Foodborne 
Pathogens in Apple Juice
Mi-Ran Choi*, Sun-Young Lee, Sangryeol Ryu1, Dong-Hyun Kang1 

School of Food Science and Technology, Chung-Ang University, Korea, 
1Department of Food and Animal Biotechnology, Department of 
Agricultural Biotechnology, Center for Agricultural Biomaterials, and 
Research Institute for Agriculture and Life Sciences, Seoul National 
University, Korea

P10-055 Inhibition of Foodborne Pathogens on Fresh Produce by Ultra 
Violet-C
Yoon-Hee Kim*, Hun-Gu Sagong, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 

Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P10-056 Characteristic of Ultra Violet-C-penetrating Films and 
Evaluation UV Treatment of Packaging Foods
Yoon-Hee Kim*, Sangryeol Ryu, Dong-Hyun Kang Department of Food 
and Animal Biotechnology, School of Agricultural Biotechnology and 
Center for Agricultural Biomaterials, Seoul National University, Korea

P10-057 Inactivation of Biofilms on Polyvinyl Chloride and Stainless 
Steel by a Combination of Steam and Lactic Acid
Ga Hee Ban*, Sang-Hyun Park, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P10-058 Detection of Pathogenic Bacteria Using Impedance Based 
Immunosensor Functionalized with Polysaccharide
A-Young Kim*, Cho-Kyung Joung, Young-Rok Kim Graduate School of 
Biotechnology, Kyung Hee University, Korea

P10-059 Analysis of Microbial Risk during Cultivation and Harvest of 
Perilla Leaf
Chi-Yeop Lee*, Duck-Hwa Chung, Won-Gyeong Lee, Rok-Won Heo, 
Adelard B. Mtenga, Jeong-Sook Kim1 Division of Applied Life Science 
(BK 21 program), Gyeongsang National University, Korea 1Institute of 
Agriculture and Life Science, Gyeongsang National University, Korea

P10-060 Detection of Diarrheal Enterotoxins Produced by the Microbial 
Insecticide, Bacillus thuringiensis 
Won Kim*, EunAh Park, KwangWon Hong Department of Food Science 
and Biotechnology, Dongguk University, Korea

P10-061 Norovirus Monitoring of Ground Water in Schools and Youth 
Facilities
Dong hyuk Seo*, Kyu-Heon Kim1, Jihye Jeong, Kyung Chul Cho, Eun joo 
Koo, Ji Eun Park, Mee Hyun Cho, Jin Hee Hwang, Shin-Jung Kang, Dae 
Hyun Cho Gyeongin Regional Food & Drug Administration (KFDA), 
Korea, 1National Institute of Food and Drug Safety Evaluation, Korea

P10-062 Development of a Time-Temperature Integrator Using Pseu-
domonas fluorescens Lipase
Won Kim*, WooYeong Choe, KwangWon Hong Department of Food 
Science and Biotechnology, Dongguk University, Korea

P10-063 Detection and Differentiation of the Microbial Insecticide 
Bacillus thuringiensis and the Food Pathogen Bacillus cereus 
Via Multiplex PCR
Mira Kim*, SunOk Jang, KwangWon Hong Department of Food Science 
and Biotechnology, Dongguk University, Korea

P10-064 Combination of Naturally Occurring Antimicrobials for 
Inhibiting Bacillus cereus in Laboratory Media
Young-Min Bae*, Na-Young Choi, Sun-Young Lee School of Food 
Science and Technology, Chung-Ang University, Korea

P10-065 Application of Single-walled Carbon Nanotube (SWNT) 
Sensors to Rancidity of Frying Oils
Eunji Lee*, Seung-Yong Lim, Vincent Chun Fai Lau1, Byeong-Kwon Ju1, 
Sangsuk Oh Department of Food Science and Engineering Ewha Womans 
University, Korea, 1Department of Electrical Engineering, Korea 
University, Korea

P10-066 Inhibitory Effect of Thymol, Acetic Acid, and Their 
Combination against Salmonella Typhimurium and Listeria 
monocytogenes on Radish Sprouts
Young-Min Bae*, Jin-Ho Jung, Sun-Young Lee School of Food Science 
and Technology, Chung-Ang University, Korea

P10-067 Influence of Organic Food Residues on Controlling Listeria 
monocytogenes by UV Sterilization
Na-Young Choi*, Me You, Young-Min Bae, Sun-Young Lee School of 
Food Science and Technology, Chung-Ang University, Korea
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P10-068 Effect of Organic Food Residues on Antibacterial Efficacy of 
UV Sterilization against Escherichia coli O157:H7 on the 
Surface of Stainless Steel and Plastic
Na-Young Choi*, Me You, Young-Min Bae, Sun-Young Lee School of 
Food Science and Technology, Chung-Ang University, Korea

P10-069 Investigation of the Contents of Natural Benzoic Acid from 
Raw Milks and Cheeses
Jang-Hyuk Ahn*, Hyun-Ho Jo, Hong-Min Lee, Byung-Man Kwak, 
Kyung- Hwak Lee, Seung-Hwan Jeong Food Safety Center, Research and 
Development Center, Namyang Dairy Co., Ltd., Korea

P10-070 Profiling and Priority Selection of Foodborne Pathogens in 
Fresh Produce
Chae-Yoon Lee*, Seung-Yong Lim, Sangsuk Oh Department of Food 
Science and Technology, Ewha Womans University, Korea

P10-071 Study for New Hazardous Substance, Melamine and Its 
Analogues
Dong-Eun Sung*, Sujin Lee, Sang-A Moon, Sangsuk Oh College of 
Engineering, Department of Food Science and Technology, Ewha 
Womans University, Korea

P10-072 Growth of Escherichia coli O157:H7 on Extracts and Leaf 
Surface of Lettuce
Won-Il Kim*, Hyang-Mi Jung, Se-Ri Kim, Kyeong-Hun Park, Hye-Jung 
Yun, Jong-Chul Yun, Moo-Ki Hong1, Kyoung-Yul Ryu Microbial Safety 
Division, National Academy of Agricultural Science, Rural Development 
Administration (RDA), Korea, 1Department of Agri-food, National 
Academy of Agricultural Science, Rural Development Administration 
(RDA), Korea

P10-073 Developing a Certification System for Advanced Central 
Kitchen
Jihoon Kim*, Sunhyun Park, Hyelim Park, Kyujai Han, Myoungho Kim 
Food Certification Center, Korea Food Research Institute, Korea

P10-074 Standardizing the Manufacturing Process for Parboiled Edible 
Bracken and Peeled Root of Balloon Flower
Sunhyun Park*, Jihoon Kim, Eun-Mi Kim1, Myoungho Kim, Kyujai 
Han Food Certification Center, Korea Food Research Institute, Korea, 
1Traditional Food Research Div., Korea Food Research Institute, Korea

P10-075 Rapid Detection of Cronobacter sakazakii by Phage 
Amplification Assay
Young-Duck Lee1,2*, Jin-Young Kim2, Hyo-Ihl Chang1, Jong-Hyun Park2 

1College of Life Sciences and Biothechnology, Korea University, Korea, 
2Department of Food Science and Biotechnology, Kyungwon University, 
Korea

P10-076 Detection of Enterotoxin Productivity and Antimicrobial 
Susceptibility of Bacillus cereus JB-02 Isolated from Ginseng 
Marc
`Byung-Yong Ahn*, Weijie Wu Department of Oriental Medicine 
Resources, Chonbuk National University, Korea

P10-077 Survival of Salmonella in Manure Compost in Korea
Kyu Seok Jung*, Suk Young Jang, Eunjung Roh, Dong Hwan Lee, Mi 
Hyun Kim, Yang Kyun Kim, Jong-Chul Yun, Sunggi Heu Microbial 
Safety Division, National Academy of Agricultural Science, RDA, Korea

P10-078 Validation of a Predictive Model for Pathogenic Escherichia 
coli 0157:H7 in Sesame Leaves
Juhui Kim*, Kisun Yoon Dept. of Food and Nutrition, Kyung Hee 
University, Korea

P10-079 Effect of Guava Extracts on Heat Resistance of Salmonella 
Typhimurium
Sang-Wook Lim*, Hyun-Gyun Yuk1, Seung-Cheol Lee Department of 
Food Science and Biotechnology, Kyungnam University, Korea, 1Food 
Science & Technology Programme, Department of Chemistry, National 
University of Singapore, Singapore

P10-080 Cross Resistance of Cronobacter sakazakii in Cold-acid, 
Starved Freeze-thaw
Se-Hun Kim*, Woo-Suk Bang Department of Food and Nutrition, 
Yeungnam University, Korea

P10-081 Effect of Sodium Lactate, Sodium Acetate, and Potassium 
Lactate/ Sodium Acetate on the Heat Resistance of Salmonella 
Typhimurium
Dong-Won Lee*, Hyun-Gyun Yuk1, Seung-Cheol Lee Department of 
Food Science and Biotechnology, Kyungnam University, Korea, 1Food 
Science & Technology Programme, Department of Chemistry, National 
University of Singapore, Singapore

P10-082 Microbiological Hazard Monitoring of Vegetable Dishes 
(Namul) Purchased from Supermarkets in Gyeonggi Province
Gi Chang Kim*, In Hee Jo, Hye Sun Kim Dept. of Agro-food Resources, 
NAAS, RDA, Korea

P10-083 Survival and Resistance of C. sakazakii in Acetic Acid 
Environment
Sung-Ran Jang*, Se-Hun Kim, Eun-Jung Choi, Jung-Sun Do, Ji-Hye 
Kong, Woo-Suk Bang Department of Food and Nutrition, Yeungnam 
University, Korea

P10-084 Antimicrobial Activity of Ethanol Extracts from Marine 
Microalgae
Yoon-Jeong Kim*, Il-Shik Shin Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

P10-085 Antibacterial Activity of Isothiocyanates from Horseradish 
(Armoracia rusticana)
Sarinnart Phan-a-gad*, Il-Shik Shin Department of Marine Food Science 
and Technology, Gangneung-Wonju National University, Korea

P10-086 Study on Antimicrobial Activity of Actinomycetes Isolated 
from Marine Sediment
Li-Yang Sun*, Il-Shik Shin Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

P10-087 Microbial Hazard Analysis of Wet Noodles and Effect of 
Cooking on B. cereus Spore Survival
Hyoungsu Park*, Mihee Park, Myeongki Son, Gyungjin Bahk1, Kyung 
Ryu2, Hwajeong Lee3, Dongsul Kim3, Ki-Hwan Park Department of Food 
Science & Technology, Chung-Ang University, Korea, 1Department of 
Food and Nutrition, Kunsan National University, Korea, 2Department of 
Food and Nutrition, Yeungnam University, Korea, 3Food Investigation 
Science Team, National Institute of Food and Drug Safety Evaluation, 
Korea

P10-088 Efficacy of Aerosolized Chlorine Dioxide in Reducing 
Salmonella Typhimurium on Tangerine Surface
Chong-Kyung Kim*, Jong-Lak Cho, Jeong-Mok Kim Department of Food 
Engineering, Mokpo National University, Korea

P10-089 Risk Assessment of Listeria monocytogenes in Ready-to-eat 
(RTE) Lettuce from Farm to Table in Korea
Tian Ding*, Jun Wang, Na-Jung Choi, Ha-Na Kim, S. M. E. Rahman, 
Joong-Hyun Park, Deog-Hwan Oh Department of Food Science and 
Biotechnology and Institute of Bioscience and Biotechnology, Kangwon 
National University, Korea

P10-090 Biocontrol of Cronobacter sakazakii in Infant Milk Formula by 
Using Bacteriophages Cocktail
Jin-Young Kim*, Young-Duck Lee1, Min-A Kim, Jong-Hyun Park 
Department of Food Science and Biotechnology, Kyungwon University, 
Korea, 1School of Life Science and Biotechnology, Korea University, 
Korea

P10-091 2010 Korea NVRQS Exploratory Testing of Veterinary Drug 
Residues in Imported Foods of Animal Origin
Min-kyoung Kim*, Jin-young Shin, Hyun-jeong Kwon, Jae-Ho Woon, 
Chang-Seob Kim Seoul Regional Office, National Veterinary Research 
and Quarantine Service, Korea
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P10-092 Detection of Escherichia coli O157:H7, Listeria 
monocytogenes, Salmonella spp. and Staphylococcus aureus 
Using Duplex Real- time PCR Assay with Melting Curve 
Analysis on Fresh Lettuce
Kyung Yoon Kwon*, Su Kyung Oh, Hyun-Joo Chang, Sung-Wook Choi, 
Minseon Koo, Nari Lee Korea Food Research Institute, Korea

P10-093 Inhibition Effects of Natural Preservatives on Microbial 
Growth in Wet Noodles
Jiyoung Park*, Gyiae Yun, Myeongki Son, Hwajeong Lee1, Dongsul 
Kim1, Ki-Hwan Park Department of Food Science & Technology, 
Chung-Ang University, Korea, 1Food Investigation Science Team, 
National Institute of Food and Drug Safety Evaluation, Korea

P10-094 Determination of Benzo[a]pyrene Content in Fish Products
Min-ju Kim*, A-Young Dong, Han-Seung Shin, Meehye Kim1 

Department of Food Science and Biotechnology and Institute of Lotus 
Functional Foods Ingredients, Dongguk University, Korea, 1Food 
Contaminants Division, National Institute of Food and Drug Safety 
Evaluation, Korea

P10-095 Analysis of Benzo[a]pyrene Content in Smoked Food Products
Ji-Hoon Sung*, Han-Seung Shin, Meehye Kim1 Department of Food 
Science and Biotechnology and Institute of Lotus Functional Foods 
Ingredients, Dongguk University, Korea, 1Food Contaminants Division, 
National Institute of Food and Drug Safety Evaluation, Korea

P10-096 Antibiotic Susceptibility of Food-borne Pathogens Isolated 
from Fresh-cut Produce and Organic Vegetables
Minwoo Baek*, Mijin Jo, Hyun-Jung Kim, Yun-Ji Kim, Minseon Koo 
Korea Food Research Institute, Korea

P10-097 Application of Predictive Models for Growth of Escherichia 
coli at Livestock Distribution Stage
Sin Hye Ahn*, Hyoun Wook Kim1, Ji-Hyun Kim, Joo-Yeon Lee2, 
Hyun-Dong Paik Division of Animal Life Science, Konkuk University, 
Korea, 1National Institute of Animal Science, Korea, 2Korea Livestock 
Products HACCP Accreditation Service, Korea

P10-098 Combined Effect of Lactic Acid Bacteria and Citric Acid on 
Escherichia coli O157:H7 and Salmonella Typhimurium
Sheungwoo Seo*, Min Hwa Lee, Day Jung1, Changsun Choi Department 
of Food and Nutrition, School of Food Science and Technology, 
Chung-Ang University, Korea, 1Laboratory of Environmental Micro-
biology, Gwangju Agricultural Technology Center, Korea

P10-099 Biocontrol and Biofilm Removal of Staphylococcus aureus by 
Bacteriophage Cocktail
Hye-Lim Yoo1*, Young-Duck Lee1,2, Jong-Hyun Park1 1Department of 
Food Science and Biotechnology, Kyungwon University, Korea 2School of 
Life Science and Biotechnology, Korea University, Korea

P10-100 Influence of Nelumbo nucifera Extracts on Heterocyclic 
Amines Formation and Mutagenicity in Cooked Beef Steak
Eun-mi An*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P10-101 Model System Study for the Formation of the Food Associated 
Carcinogen PhIP
Seung-Eun Moon*, Han-Seung Shin Department of Food Science and 
Technology and Institute of Lotus Functional Food Ingredients, Dongguk 
University, Korea

P10-102 Determination of Polycyclic Aromatic Hydrocarbons in 
Korean Infant Formula Products
Hyoun-Kyoung Cho*, Han-Seung Shin, Meehye Kim1 Department of 
Food Science and Biotechnology and Institute of Lotus Functional Foods 
Ingredients, Dongguk University, Korea, 1Food Contaminants Division, 
National Institute of Food and Drug Safety Evaluation, Korea

P10-103 Sanitation Manual for RTE-type Cooked Fish Meat Paste 
(Eomuk) and Fresh Fruit Juice Shops
Weon-Sun Shin*, Do-Yeong Kim, Ji-Na Kim, Young-Hwa Lee, 
Nam-Young Kim1, Ji-Hye Jeong2, Moon-Gi Sohn3 Department of Food & 
Nutrition, Human Ecology, Hanyang University, Korea, 1Division of 
Research Planning & Management, National Institute of Food and Drug 
Safety Evaluation, Korea, 2Department of Fresh Food Technical 
Management Team, SAMSUNG TESCO CO., LTD., Korea, 3Korea Food 
& Drug Administration, Korea

P10-104 Antiviral Activity of Alcohol and Vinegar Drinks Fermented 
with Hericium erinaceus on Norovirus Surrogate Models
Min Hwa Lee*, Tong Lee, Bokyung Moon, Changsun Choi School of Food 
Science and Technology, College of Natural Science, Chung-Ang 
University, Korea

P10-105 Influence of Climate Change on Technological Effect of 
Preservatives
Jung Ho Kim*, Jin Yeong Choe, Han Na Cho, So Young Kwon, Myung 
Sub Chung1, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea, 1Department of Food Science and 
Technology, Chung-Ang University, Korea

P10-106 Prediction of Technological Effect of Antioxidants According 
to the Climate Change
Jin Yeong Choe*, Jung Ho Kim, Han Na Cho, So Young Kwon, Myung 
Sub Chung1, Hyung Hee Baek Department of Food Engineering, Dankook 
University, Korea, 1Department of Food Science and Technology, 
Chung-Ang University, Korea

P10-107 Combined Effect of Temperature and Relative Humidity on 
Staphylococcus aureus in Lettuce
Jun Wang*, Tian Ding, Na-Jung Choi, Ha-Na Kim, S. M. E. Rahman, 
Joong-Hyum Park, Deog-Hwan Oh Department of Food Science and 
Biotechnology and Institute of Bioscience and Biotechnology, Kangwon 
National University, Korea

P10-108 Effect of Ascendant’s Sensitization with an Allergen on the 
Descendant’s Response to the Allergen
Dong-Hwa Shon*, Mi-Hae Kim, Seo-Yun Lee Food Function Research 
Group, Korea Food Research Institute, Korea

P10-109 Inactivation Effect of Thymol with Ultrasound against 
Salmonella Typhimurium
S. J. Yun*, M. S. Rhee Division of Food Bioscience and Technology, 
College of Life Sciences and Biotechnology, Korea University, Korea

P10-110 A Potential Hazard from Temperature Increase of Foods Stored 
in Car Trunk in Summer
S. H. Jeon*, S. A. Kim, H. K. Jung, S. J. Yun, J. A. Han1, S. H. Lee1, H. S. 
Gwak1, I. G. Hwang1, M. S. Rhee Division of Food Bioscience and 
Technology, College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Food Microbiology Division, National Institute of 
Food and Drug Safety Evaluation, Korea

P10-111 Microbial Hazard Analysis of Manufacturing Processes for 
Starch Noodle
JinYoung Cheon*, JiHye Yang, Hyoungsu Park1, Ki-Hwan Park1, 
Gyungjin Bahk2, Hwajeong Lee3, Dongsul Kim3, Kyung Ryu Dept. of 
Food & Nutrition, Yeungnam University, Korea, 1Dept. of Food Science & 
Technology, Chung-Ang University, Korea, 2Dept. of Food & Nutrition, 
Kunsan National University, Korea, 3Food Investigation Science Team, 
National Institute of Food and Drug Safety Evaluation, Korea

P10-112 Inactivation of Cronobacter sakazakii and Salmonella enterica 
Serovar Typhimurium by Caprylic Acid in Combination with 
Citric Acid or Vanillin in Reconstituted Infant Formula
M. J. Choi*, M. S. Rhee Division of Food Bioscience & Technology, 
College of Life Sciences & Biotechnology, Korea University, Korea
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P10-113 In-House Food Hygiene and Safety Management
S. A. Kim*, N. H. Kim, M. J. Choi, S. J. Yun, S. H. Jeon, J. M. Song1, Y. 
M. Jo1, J. A. Han2, S. H. Lee2, H. S. Gwak2, I. G. Hwang2, M. S. Rhee 
Division of Food Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 1Green Consumer Network, 
Korea, 2Food Microbiology Division, National Institute of Food and Drug 
Safety Evaluation, Korea

P10-114 Food Safety Perceptions and Practices of Housewives in Korea
S. A. Kim*, H. K. Jung, N. H. Kim, M. J. Choi, S. J. Yun, H. S. Kim1, B. 
I. Park1, J. A. Han2, S. H. Lee2, H. S. Gwak2, I. G. Hwang2, M. S. Rhee 
Division of Food Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 1Gallup Korea, Korea, 2Food 
Microbiology Division, National Institute of Food and Drug Safety 
Evaluation, Korea

P10-115 Development of Consumer Education Manual for Dietary Life 
Safety
H. W. Kim*, N. H. Kim, S. A. Kim, M. J. Choi, S. J. Yun, M. Yoon1, J. O. 
Kim1, Y. J. Choi2, S. K. Lee2, M. S. Rhee Division of Food Bioscience and 
Technology, College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Consumers Korea, Korea, 2Children’s Dietary Life 
Safety Division, KFDA, Korea

P10-116 Survival of Foodborne Pathogenic Bacteria in the Fermented 
Alcoholic Beverages
N. H. Kim*, M. S. Rhee Division of Food Bioscience and Technology, 
College of Life Sciences and Biotechnology, Korea University, Korea

P10-117 Degradation Rates of Pesticide Residues in Kidney Bean 
Leaves by Temperature Conditions
Mi-Gyung Lee*, Seunghyun Kim, Janice Baysa, Jung-Joon Park1, Yeon 
Jae Bae1, Kijong Cho1, Hyang Sook Chun2, Myung Sub Chung3 Andong 
National University, Korea, 1Korea University, Korea, 2Korea Food 
Research Institute, Korea, 3Chung-Ang University, Korea

P10-118 Study on International Consumer-based Information Transfer 
System for Dietary Life Safety Management 
N. H. Kim*, M. J. Choi, S. H. Jeon, H. W. Kim, M. Yoon1, J. O. Kim1, S. 
K. Lee2, Y. J. Choi2, M. S. Rhee Division of Food Bioscience and 
Technology, College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Consumers Korea, Korea, 2Children’s Dietary Life 
Safety Division, KFDA, Korea

P10-119 Survey for Consumer Demands on Dietary Life Safety 
Information
E. S. Choi*, N. H. Kim, S. A. Kim, M. J. Choi, S. J. Yun, H. S. Kim1, B. I. 
Park1, S. K. Lee2, Y. J. Choi2, M. S. Rhee Division of Food Bioscience and 
Technology, College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Gallup Korea, Korea, 2Children’s Dietary Life Safety 
Division, KFDA, Korea

P10-120 Extension of the Shelf Life of Fresh Chicken Meat by Slightly 
Acidic Low Concentration Electrolyzed Water Combined with 
Modified Atmosphere Packaging
S. M. E. Rahman*, Tian Ding, Jun Wang, Na Jung Choi, Ha Na Kim, 
Joong-Hyun Park, Deog-Hwan Oh Department of Food Science and 
Biotechnology, College of Biotechnology and Bioscience, Kangwon 
National University, Korea

P10-121 Horizontal Transfer of the Tetracycline Resistance and Co- 
resistance to Other Antimicrobial Classes in Swine and Human 
Escherichia coli
Min-Jeong Kim*, Min-Tae Kim, Haet-Nim Yoon, Byoung-Wook Kim, 
Jae-Won Kim1, Gun-Jo Woo Laboratory of Food Safety and Evaluation, 
Department of Food Bioscience and Technology, Korea University, 
Korea, 1Bioscience Research Center, CJ CheilJedang, Korea

P10-122 Characterization of Antimicrobial Resistance of Meat-borne 
Enterococcus faecium
Byoung-Wook Kim*, Haet-Nim Yoon, Min-Tae Kim, Jae-Won Kim1, 
Hyo-Sun Kwak2, Gun-Jo Woo Laboratory of Food Safety and Evaluation, 

Department of Food Bioscience and Technology, Korea University, 
Korea, 1Bioscience Research Center, CJ CheilJedang, Korea, 2Korea 
Food and Drug Administration, Korea

P10-123 Effects of HACCP System Implementation on Meat Processing 
Plants in Korea
Seung Hee Baek*, Hyung Kun Lim, Hyun Soo Kim, Soo Cheol Kang, Won 
Cheol Lee, Soo Il Pyo, Hee-Jin Suk, In Sik Nam Korea Livestock Products 
HACCP Accreditation Service, Korea

P11 Health Functionality

P11-001 Resveratrol Inhibits Cellular Oxidative Stress through the 
SIRT1- FOXO3a Pathway in the Diabetic Milieu
Jung-mi Yun*, Ishwarlal Jialal1, Sridevi Devaraj1 Department of Food and 
Nutrition, Kwangju Women’s University, Korea, 1Department of 
Pathology and Laboratory Medicine, University of California, USA

P11-002 Ovalbumin Induces the Expression of Cyclooxygenase-2 and 
Inducible Nitric Oxide Synthase
Hwa-Jeong Shin*, Jae-Ran Lee, Hye-Jeong Park, Soo-Jung Kim, Hee-Jin 
Ahn, Ji-Soo Kim, Hyung-Sun Youn Department of Medical Science and 
Department of Biomedical Laboratory Science, College of Medical 
Sciences, Soonchunhyang University, Korea

P11-003 Suppression of TRIF-dependent Signaling Pathway of Toll-like 
Receptors by Parthenolide
Hwa-Jeong Shin*, Jae-Ran Lee, Soo-Jung Kim, Hye-Jeong Park, Ji-Soo 
Kim, Hee-Jin Ahn, Hyung-Sun Youn Department of Medical Science and 
Department of Biomedical Laboratory Science, College of Medical 
Sciences, Soonchunhyang University, Korea

P11-004 Antioxidant and Anticancer Activities of Kochujang Con-
taining Enzyme-treated Amino Acid and White Lotus Extract
Jin Ju Yu*, Seong Jin Lee, Chan Ho Oh, Suk Heung Oh Department of 
Food & Biotechnology, Woosuk University, Korea

P11-005 Effects of White Lotus Extracts on Sleeping, Chloride Influx 
and Oxidation
Suk Heung Oh*, Jin Ju Yu, Hae Jin Kim, Ki Wan Oh1, Jae Soon Eun2 

Department of Food and Biotechnology, Woosuk University, Korea, 
1Department of Pharmacy, Chungbuk National University, Korea, 
2Department of Pharmacy, Woosuk University, Korea

P11-006 Collagenase Inhibition and Anti-oxidative Activities of 
Glycosaminoglycans Extracted from the Ascidian (Halocyn-
thia roretzi) Tunics
Byeong-Dae Choi*, Grace Palmos, Bernadeth Ticar, Shi-Hyang Park, 
Yeung Joon Choi, Hwan-Yeol Kang1 Department of Seafood Science and 
Technology, Gyeongsang National University, Korea, 1Amaranth 
Cosmetic Co., Korea

P11-007 Radical Scavenging Effect and Anti-inflammatory Activity of 
Gastrodia elata Blume in LPS-treated RAW 264.7 Macro-
phage
Soon Ah Kang1*, Ji Hoon Paek1, Sun Jin Lee1, Jun Bum Shin1, Geun Eog 
Ji2,3 1Department of Fermented Food Science, Seoul University of Venture 
& Information, Korea, 2Dept. Food and Nutrition, Seoul National 
University, Korea, 3Research Institute, Bifido Inc., Korea

P11-008 Anti-diabetic Effects of Extracts of Monascus-fermented Yam 
in Genetic Diabetic Mice
Soon Ah Kang*, Mi-Ja Kim1, Ji Hoon Paek, Kyung Yi Chung, Chul 
Cheong, Chul-Ho Kim2 Department of Fermented Food Science, Seoul 
University of Venture & Information, Korea, 1Kohwang Medical Research 
Institute, Kyung Hee University, Korea, 2Biotechnology Research 
Division, Korea Research Institute of Bioscience and Biotechnology, 
Korea
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P11-009 Anti-obesity Effects and Increased Adiponectin Expression of 
Monascus-fermented Yam in High Fat Diet-Induced Obese 
Rats
Soon Ah Kang*, Mi-Ja Kim1, Sun Gyu Kim, Kwon Bok Lee, Soo Bong 
Kim, Myung Sook Kim, Chul Cheong, Chul-Ho Kim2 Dept. of Fermented 
Food Science, Seoul University of Venture & Information, Korea, 1Kyung 
Hee University, Korea, 2Biotechnology Research Division, Korea 
Research Institute of Bioscience and Biotechnology, Korea

P11-010 Whitening and Anti-wrinkle Effects of Apple Extracts
Hee Rok Jeong*, Yu Na Jo, Ji Hee Jeong, Dong Eun Jin, Bong Seok Kwon, 
Byung Gi Song, Ho Jin Heo Department of Food Science and Technology, 
Institute of Agriculture and Life Science, Gyeongsang National University, 
Korea

P11-011 Effect of Roasting Coffee on Oxidative Stress-induced Neuro-
toxicity
Ji Hee Jeong*, Hee Rok Jeong, Yu Na Jo, Ji Hye Kim1, Uk Lee1, Ho Jin Heo 
Department of Food Science and Technology, Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea, 1Department 
Speicial Purpose Trees, Korea Forest Research Institute, Korea

P11-012 Antidepresseant and Anti-stress Effects of Cirsii Herba in ICR 
Mice
Jeong Hoon Lee*, Ji Young Choi, Tae Seon Woo, Jae Soo Choi1, Jae Hoon 
Cheong Uimyung Research Institute for Neuroscience, Sahmyook 
University, Korea, 1Department of Food Science and Nutrition, College of 
Fisheries Science, Pukyong National University, Korea

P11-013 Radical Scavenging-linked Anti-obesity Activity of Hot-water 
and Ethanolic Extracts of Cheonnyuncho (Opuntia humifusa)
Ji-Hoon Jung*, Sun-Gu Kim1, Hyo-Ku Lee1, Dae-Jung Kim2, Seong-Kap 
Lee3, Boo-Yong Lee4, Ok-Hwan Lee Department of Food Science and 
Biotechnology, Kangwon National University, Korea, 1Department of 
Food Science, Kongju National University, Korea, 2National Institute of 
Crop Science, Rural Development Administration, Korea, 3Department of 
Food and Biotechnology, Hoseo University, Korea, 4Department of Food 
Science and Biotechnology, CHA University, Korea

P11-014 Tartary Buckwheat Extract Inhibits Lipid Accumulation and 
ROS Production in 3T3-L1 Adipocytes
Bo-Ra Yoon*, Bong-Jae Cho1, Hyo-Ku Lee1, Dae-Jung Kim2, Seong-Kap 
Rhee3, Boo-Yong Lee4, Ok-Hwan Lee Department of Food Science and 
Biotechnology, Kangwon National University, Korea, 1Department of 
Food Science, Kongju National University, Korea, 2National Institute of 
Crop Science, Rural Development Administration, Korea, 3Department of 
Food and Biotechnology, Hoseo University, Korea, 4Department of Food 
Science and Biotechnology, CHA University, Korea

P11-015 A New Analogue of 4′,7-dimethoxyflavanone Causes G2/M 
Cell Cycle Arrest and Apoptosis in Human Breast Cancer 
MCF-7 Cells
Eun Jeong Choi*, Gun-Hee Kim, Jae In Lee Plant Resources Research 
Institute, Duksung Women's University, Korea

P11-016 Evaluation of Anticancer Activity of Artemisia princeps var. 
orientalis in Human Breast Carcinoma Cells
Eun Jeong Choi*, Kyunghee Kim, Youngju Lee, Gun-Hee Kim Plant 
Resources Research Institute, Duksung Women's University, Korea

P11-017 Physiological Activities of Extracts from Different Parts of 
Cudrania tricuspidata
Hye-Jin Lee*, Jeong-Ryong Do, Joong-Ho Kwon1, Hyun-Ku Kim Korea 
Food Research Institute, Korea, 1Department of Food Science & 
Technology, Kyungpook National University, Korea

P11-018 Protective Effects of Fragaria ananassa Duch. Leaf and Fruit 
Against H2O2-Induced Oxidative Stress
Ji Hye Kim*, Uk Lee, Hee Rock Jeong1, Ho Jin Heo1 Division of 
Speicial-purpose Trees, Korea Forest Research Institute, Korea, 
1Department of Food Science and Technology, Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea

P11-019 Extraction of Anti-cariogenic Materials from Mushrooms by 
Various Solvent Systems
Won-Seok Choi*, Eun-Jin Park1, Junsoo Lee1 Department of Food Science 
and Technology, Chungju National University, Korea, 1Department of 
Food Science and Technology, Chungbuk National University, Korea

P11-020 Dietary Silk Protein, Sericin, Improves Epidermal Hydration 
with Increased Levels of Filaggrins and Free Amino Acid in 
NC/Nga Mice
Juyoung Kim*, Yunhi Cho Department of Medical Nutrition, Graduate 
School of East-West Medical Science, Kyung Hee University, Korea

P11-021 Antioxidant Properties of Water and Ethanol Extracts from 
Dictamnus albus and Smilacis chinae Rhizoma
Dae-Yeul Son*, Ye-Jin Kim, Sung-Uk Woo, Du-Hyun Song Daegu Haany 
University, Korea

P11-022 Antioxidant Activity of Black Garlic Extract in LPS-treated 
BV-2 Microglia Cells
Sang Eun Bae*, Dong Ho Lee, Seung Yong Cho1, Sang Ho Lee, Hyun Jin 
Park The Graduate School of Life Science & Biotechnology, Korea 
University, Korea, 1Institute of Life Sciences and Biotechnology, College 
of Life Sciences and Biotechnology, Korea University, Korea

P11-023 Ameliorative Effect of Phytochemicals against Hydrogen 
Peroxide- Induced Cell Death
Yoon K. Kwon*, 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

P11-024 Neuroprotective Effect of Ethanol Extracts from Natural Plants 
against Oxidative Damage
Cho R. Kim*, 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

P11-025 Isolation of Amyloid Beta Peptide Aggregation Inhibitor from 
Korean Plant Extract for Anti-Alzheimer’s Disease
Yoon J. 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

P11-026 Protective Effect of Edible Plant Extracts against Amyloid Beta 
Peptide-Induced Neurotoxicity in PC12 Cell
Bo R. Jang*, 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

P11-027 Suppressive Effects of Ulmus davidiana var. japonica (Ulma-
ceae) Extract on Th2 Immune Response
Young-Ji Choi*, Su-Young Kim, Ju Kim, Chung-Hyeon Choe, In-sun 
Park, Mi-hee Kim, Sun-Young Kim, Tae-Ho Kwon, Kang-Yeol Yu Jeonju 
Biomaterials Institute, Korea

P11-028 Ulmaceae Extract Suppressed Sphingosylphosphorylcholine- 
induced Interleukin-6 and Connective Tissue Growth Factor 
Expression
Su-Young Kim*, Young-Ji Choi, Ju Kim, Chung-Hyeon Choe, In-sun 
Park, Mi-hee Kim, Seung-Il Jeong, Tae-Ho Kwon, Kang-Yeol Yu Jeonju 
Biomaterials Institute, Korea
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P11-029 Reduction of Matrix Metalloproteinase-9 Expression by 
Culture Filtrate of Paecilomyces farinosus J 3
Hyun-Jin Lee*, Hyeong-U Son, Si-Rim Lee, Min-Ah Kim, Yong-Su Cha, 
Sung-Hee Nam1, Sang-Han Lee Department of Food Science & 
Biotechnology, Food Enzyme Biotechnology Lab, Kyungpook National 
University, Korea, 1Department of Agricutural Biology, National 
Advanced Institute of Science and Technology, RDA, Korea

P11-030 Comparison of Anti-Adipogenesis Activity by Several Grape 
Extracts
Si-Rim Lee*, Hyeong-U Son, Hyun-Jin Lee, Min-Ah Kim, Yong-Su Cha, 
Sang-Han Lee Department of Food Science & Biotechnology, Kyungpook 
National University, Korea

P11-031 Anti-oxidant and Anti-inflammation Effect of Perilla 
frutescens L.
Hyeong-U Son*, Hyun-Jin Lee, Si-Rim Lee, Min-Ah Kim, Yong-Su Cha, 
Myung-Sun Seo1, Sang-Han Lee Department of Food Science & 
Biotechnology, Food Enzyme Biotechnology Lab, Kyungpook National 
University, Korea, 1SongKwangMaeWon Co., Ltd., Korea

P11-032 The Characteristics of Propolis Collected in Various Areas of 
Korea
Seon-Il Park*, Su Jin Choi, Yoon Jo Lee, In Shik Park, Mok-Ryeon Ahn 
Department of Food Science and Nutrition, Dong-A University, Korea

P11-033 Antioxidant Activity of Propolis Collected in Various Areas of 
Korea
Su Jin Choi*, Yoon Jo Lee, Mira Jun, Mok-Ryeon Ahn Department of 
Food Science and Nutrition, Dong-A University, Korea

P11-034 Antibacterial Effects of Yacon Water Extract on Prevention of 
Teeth Cavity and Periodonitis
Mi-Hyang Jang*, Kyu Nam Ahn, Hyun-Ji Kim, Jin-Woo Lee, Jeong-Hwa 
Kang, Kyung-Ju Jung Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

P11-035 Antibacterial and Immune Functions of Apios americana 
Medikus Extract
Mi-Hyang Jang*, Hyun-Ji Kim, Jin-Woo Lee, Kyu Nam Ahn, Jeong-Hwa 
Kang, Kyung-Ju Jung Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

P11-036 Boesenbergia pandurata Extract Ameliorates Visceral Adi-
posity in C57BL/6J Mice Fed on a High-fat Diet
Kil-Sun Myoung*, Do-Young Park, Young Min Ahn, Young-Tae Ahn, 
Chul-Sung Huh, Keunae Jo1, Jae-Kwan Hwang1 R&BD Center, Korea 
Yakult Co. Ltd., Korea, 1Department of Biotechnology, College of Life 
Science and Biotechnology, Yonsei University, Korea

P11-037 The Effects of Lactic Acid Bacteria Which Ferment Vegetable 
Juice on the Immune Response
Kil-Sun Myoung*, Se-Hoon Park, Il-Bum Park, Young-Tae Ahn, Won 
Soo Kim, Chul-Sung Huh R&BD Center, Korea Yakult Co. Ltd., Korea

P11-038 Anti-inflammatory Activity of Methanol Extract of Dolmiyok 
(Undaria pinnatifida) from Jeju against LPS-stimulated RAW 
264.7 Cells
Joon-Ho Hwang1,2*, You-Sung Oh1, Yong-Hwan Kim1, Hyun-Jeong Oh1, 
Sang-Bin Lim1,3 1Biotechnology Regional Innovation Center, Jeju 
National University, Korea, 2Department of Biology, Jeju National 
University, Korea, 3Department of Food Bioengineering, Jeju National 
University, Korea

P11-039 Bactericidal and Anti-inflammatory Properties of Brassica 
rapa. L. Extract against Helicobacter pylori
Se-Hoon Park*, Tae-Youl Kim, Kil-Sun Myoung, Keon Heo, Young-Tae 
Ahn, Chul-Sung Huh R&BD Center, Korea Yakult Co. Ltd., Korea

P11-040 Evaluation of IgE Suppressive Potential of Various Food 
Materials in Oxazolone-induced Atopic Dermatitis Model

Jeong Min Song1*, Hua Zheng1, Hyo Jeong Seo1, Geun Eog Ji1,2 

1Department of Food and Nutrition, Research Institute of Human Ecology, 
Seoul National University, Korea, 2Research lnstitute, Bifido Inc., Korea

P11-041 Screening of Food Biomaterials with Colitis-preventive 
Function Using Colitis Mouse Model
Hyo Jeong Seo1*, Jeong Min Song1, Hwa Zheng1, Geun Eog Ji1,2 

1Department of Food and Nutrition, Research Institute of Human Ecology, 
Seoul National University, Korea, 2Research lnstitute, Bifido Inc., Korea

P11-042 Comparison of Anti-inflammatory Effects of Various 
Ginsenosides on Differentiated Lipopolysaccharide-stimulated 
THP-1 Cells
Hyung Jin Ahn1*, Hyun Ju You1, Geun Eog Ji1,2 1Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Research Institute, Bifido Inc., Korea

P11-043 Method for Enhancing Resveratrol Content of Peanut Sprouts
Hye Sun Park*, Hee Kyung Seo, Byoung Oon Jeon, Sung Wook Jung 
Research and Business Development Center, Nong Shim, Korea

P11-044 Biological Activities of Agricultural Food Materials
Gun-Pyo Do1,2*, Hyun Jin Park1, Su-Yeon Back2, Jeong-Ryong Do2 

1Korea University, Korea, 2Korea Food Research Institute, Korea

P11-045 Antioxidative and Anti-inflammatory Activity of Solvent 
Extracts from Cabbage, Broccoli, and Carrot
Tai-Hyun Kim1*, Joon-Ho Hwang2,3, You-Sung Oh3, Yong-Hwan Kim3, 
Hyun-Jeong Oh3, Sang-Bin Lim1,3 1Department of Food Bioengineering, 
Jeju National University, Korea, 2Department of Biology, Jeju National 
University, Korea, 3Biotechnology Regional Innovation Center, Jeju 
National University, Korea

P11-046 Effect of Fermented Red Ginseng on Variable Outcomes 
Related to Metabolic Syndrome, Neuro-endocrine System, and 
Immune System in Over 50 Years Old Women
Kwang Jo Lee1*, Sook Yeon Lee2, Geun Eog Ji1,3 1Department of Food and 
Nutrition, Seoul National University, Korea, 2The College of Pharmacy, 
Sahmyook University, Korea, 3Research lnstitute, Bifido Inc., Korea

P11-047 Physicochemical Characteristics of L and G Factor by 
Flavonoid H1 and Its Aglycone H2 on Lipid Metabolism ( I )
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food 
Research Institute, Korea

P11-048 Physicochemical Characteristics of L and G Factor by 
Flavonoid N1 and Its Aglycone N2 on Lipid Metabolism (II)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food 
Research Institute, Korea

P11-049 Physicochemical Characteristics of L and G Factor by Ginseng 
Components B1 and G1 on Lipid Metabolism (III)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food 
Research Institute, Korea

P11-050 Physicochemical Characteristics of L and G Factor by 
Neurotransmitters SN and MN on Lipid Metabolism (IV)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food 
Research Institute, Korea

P11-051 Physicochemical Characteristics of L and G Factor by Vitamin 
C and E on Lipid Metabolism (V)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food 
Research Institute, Korea

P11-052 Anti-allergic Effect of Extracts from Araceae (AL)
Dong Young Kim*, Seung Hwan Lee, Jun Jiang, Wan Jae Kim, Jae Il 
Park1, Dong Woo Kim1, Won Kook Moon1, Kwang Ho Lee1 Dept. of 
Biotechnology, College of Biomedical & Health Science, Konkuk 
University, Korea, 1Natural F & P Co., Korea
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P11-053 Evaluation of Maysin ((2"-O-6-C-(6-deoxy-xylo-hexose- 
4ulosyl) luteolin), GABA (γ-aminobutyric acid) Content, 
Antioxidant Activity among Storage Times and Conditions in 
Corn Silk
Jung Tae Kim*, Jin Seok Lee, Beom-Young Son, Seong Bum Baek, Sun 
Lim Kim, Sung Kook Kim, Gun-Ho Jung, Tae Wook Jung1, Jin Soo Kim2, 
Wook-Han Kim National Institute of Crop Science, RDA, Korea, 1Rural 
Development Administration, Korea, 2Kwang Dong Pharmaceutical Co., 
LTD, Korea

P11-054 Inhibitory Effect of Kimchi Extract against Neuraminidase 
Activity of Influenza Virus 
Young Jin Kim*, Seong-Il Lim, Se-Yeoun Cha1, Hyung-Kwan Jang1, Min 
Jae Lee2 Korea Food Research Institute, Korea, 1College of veterinary 
School, Chonbuk National University, Korea, 2College of Veterinary 
School, Kangwon National College, Korea

P11-055 Protein Tyrosine Phosphatase 1B (PTP1B) Inhibitory 
Compounds from Artemisia argyi.
Ha Na Yoon1*, Soo Kyeong Lee1, Min Young Lee2, Jin Kyu Kim3, Soon 
Sung Lim1,2,3 1Department of Food Science and Nutrition, Hallym 
University, Korea, 2Center for Efficacy Assessment and Development of 
Functional Foods and Drugs, Hallym University, Korea, 3Institute of 
Natural Medicine, Hallym University, Korea

P11-056 α-Glucosidase Inhibitory Activity of the Seeds of Nulumbo 
nucifera
Hong Mei Li1*, Jin Kyu Kim1, Seung Hwan Hwang2, Min Young Lee3, 
Soon Sung Lim1,2,3 1Institute of Natural Medicine, Hallym University, 
Korea, 2Department of Food and Nutrition, Hallym University, Korea, 
3Center for Efficacy Assessment and Development of Functional Foods 
and Drugs, Hallym University, Korea

P11-057 Physiological Activities of Korean Traditional Wine, 
Makgeolli, on Adipogenesis, Skin Whitening, and Cancer 
Metastasis
Sang-Jin Lee*, Sungyoung Park, Ji-Hye Kim1, Yong-Woo Jung1, 
Sungyoul Hong1, Gye-Won Kim2, Woo-Chang Shin Research 
Laboratories, Kooksoondang Brewery Co., Ltd., Korea, 1Department of 
Genetic Engineering, Sungkyunkwan University, Korea, 2Academic 
Industry Cooperation, Hankyoung National University, Korea

P11-058 Inhibition of Atopic Dermatitis by Extracts of Chamaecyparis 
obtusa in HMC Cells and BALB/c Mice
Jin Hee Kim* Department of Herbal Skin Care, Daegu Hanny University, 
Korea

P11-059 Anti-inflammatory Actions of a Bioactive Sulfurcompound 
Isolated from Aged Black Garlic via Inhibition of NF-κB
Bo Ram You*, Mee Ree Kim Department of Food and Nutrition, 
Chungnam National University, Korea

P11-060 The Anti-obesity Effects of Fermented Ginseng in High fat Diet 
Mouse Model
Jinsun Oh1*, Seung Ri Lee1, Keum Taek Hwang1, Geun Eog Ji1,2 

1Department of Food and Nutrition, Research Institute of Human Ecology, 
Seoul National University, Korea, 2Research lnstitute, Bifido Inc., Korea

P11-061 Crosstalk between Adipocytes-macrophages through 4-1BB/4- 
1BBL Plays a Crucial Role in Adipose Tissue Inflammatory 
Responses
Thai Hien Tu*, Chu-Sook Kim, Rina Yu Department of Food Science and 
Nutrition, University of Ulsan, Korea

P11-062 Inhibitory Effect of Quercetin on Chemokine-induced Adipose 
Tissue Inflammation
Hye-Ji Noh*, Chu-Sook Kim, Rina Yu Department of Food Science and 
Nutrition, University of Ulsan, Korea

P11-063 Compound 1 Isolated from Isodon excisus Decreases Melanin 
Synthesis Via Akt/PKB Activation in Melan-a Cells
Jin Hee Kim* Department of Herbal Skin Care, Daegu Hanny University, 
Korea

P11-064 HVEM/TNFRSF14 as a Novel Target against Obesity-induced 
Inflammation and Insulin Resistance
Hong-Min Kim1*, Ha-Jung Kim, Chu-Sook Kim, Choon-Soo Jeong1, 
Hye-Sun Choi1, Teruo Kawada2, Byung-Sam Kim1, Rina Yu Department 
of Food Science and Nutrition, University of Ulsan, Korea, 1Department of 
Biological Science, University of Ulsan, Korea, 2Graduate School of 
Agriculture, Kyoto University, Japan

P11-065 Antioxidant Activities of Methanolic Extract from Mycelium 
of Naematoloma sublateritium
Hua Li*, Chan Lee Department of Food Science and Technology, 
Chung-Ang University, Korea

P11-066 Clinical Effects of Probiotics are Associated with Increased 
TGF-β Responses in Infants with Allergic High Risk
Ji Yeun Kim1,2*, Young Ok Choi1, Jung Hyun Kwon3, Kang Mo Ahn3, 
Geun Eog Ji1,4 1Department of Food and Nutrition, College of Human 
Ecology, Seoul National University, Korea, 2Fermentation & Food 
Processing Division, Department of Agrofood Resource, National 
Academy of Agricultural Science, Korea, 3Department of Pediatrics, 
School of Medicine, Sungkyunkwan University, Korea, 4Research 
Institute, Bifido Inc., Korea

P11-067 Effect of Combined Abiotic Stress Treatment in Enhancing 
Antioxidant Activities of Buckwheat Sprouts
Young-Sim Cho*, Kee-Jai Park, Jin-Woong Jeong, Bum-Keun Kim, 
Jeong-Ho Lim Korea Food Research Institute, Korea

P11-068 Anti-diabetic Effects of Fermented Green Tea
So-Young Lee*, So Lim Park, Sung-Hun Yi, Young-Do Nam, Sun-Mi 
Song, Seong-Il Lim Traditional Food Research Group, Korea Food 
Research Institute, Korea

P11-069 Protective Effects of Fermented Rice Bran against Carbon 
Tetrachloride Induced Hepatotoxicity in Mice
So Lim Park*, So-Young Lee, Sun-Mi Song, Young-Do Nam, Sung-Hun 
Yi, Seong-Il Lim Korea Food Research Institute, Korea

P11-070 Anti-diabetic Effects of Fermented Morinda citriforia
So-Young Lee*, So Lim Park, Sung-Hun Yi, Jin-Taek Hwang, Sun-Mi 
Song, Young-Do Nam, Seong-Il Lim Traditional Food Research Group, 
Korea Food Research Institute, Korea

P11-071 Protective Effects of Fermented Curcuma against Carbon 
Tetrachloride Induced Hepatotoxicity in Mice
So Lim Park*, So-Young Lee, Young-Do Nam, Sun-Mi Song, Sung-Hun 
Yi, Seong-Il Lim Korea Food Research Institute, Korea

P11-072 Functional Property of Solid-state Fermentation by Rice Bran
So Lim Park*, So-Young Lee, Young-Do Nam, Sun-Mi Song, Sung-Hun 
Yi, Seong-Il Lim Korea Food Research Institute, Korea

P11-073 Antioxidant and Anti-Cancer Effect of Choosi Wine
Jin-Taek Hwang*, Ju-Hun Park, Sung Hee Kim, Chan-Kyu Han, 
Sang-Yoon Choi, Sung-Soo Kim Korea Food Research Institute, Korea

P11-074 Biological Activities of 70% Ethanol Extracts in Pre-Brown 
Rice and Post-Brown Rice of Some Culitvars
Dae-Jung Kim*, Sea-Kwan Oh1, Mi-Ra Yoon, Hye-Won Kim, Jeong-Heui 
Lee, Im-Soo Choi, Junsoo Lee1, Kwang-Won Yu2, Yeon-Kyu Kim 
National Institute of Crop Science, Rural Development Administration, 
Korea, 1Dept. of Food Science and Technology, Chungbuk National 
University, Korea, 2Division of Food and Biotechnology, Chungju 
National University, Korea

P11-075 Antioxidant Activity of Methanol Extracts of Hericium 
erinaceum and Antimutagenic Activity of Its Hot Water Extract
Hye Jeong See*, Hua Li, Sol Park, Chan Lee Department of Food Science 
and Technology, Chung-Ang University, Korea

P11-076 Analysis of Viscosity of Culture Media Changed by Poly-
phenolic Compounds
Kyung A Park*, Daram Kim, Mi-Ri Kim, Hyun A Choi, Yoo Mi Choi, 
Seung Yeon Oh, Jungil Hong Division of Food Science & Technology, 
College of Natural Science, Seoul Women’s University, Korea
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P11-077 Effects of Curcumin and Zinc-protoporphyrin on the 
Cytotoxicity of Over-the-counter Drugs in the Intestinal Cells
Hyun A Choi*, Mi-Ri Kim, Kyung A Park, Yoo Mi Choi, Jungil Hong 
Division of Food Science & Technology, College of Natural Science, Seoul 
Women’s University, Korea

P11-078 Effects of Proteins and Metal Ions on the Reactivity of Various 
Phenolic Compounds with the Folin-Ciocalteu Reagent
Yoo Mi Choi*, Mi-Ri Kim, Hyun A Choi, Kyung A Park, Hyun Jung Kim, 
Jungil Hong Division of Food Science, College of Natural Science & 
Technology, Seoul Women’s University, Korea

P11-079 Probiotic Modulation of Dendritic Cells Co-cultured with 
Intestinal Epithelial Cells
Ji Yeun Kim1,2*, Geun Eog Ji1,3 1Department of Food and Nutrition, 
College of Human Ecology, Seoul National University, Korea, 2Fermen-
tation & Food Processing Division, Department of Agrofood Resource, 
National Academy of Agricultural Science, Korea, 3Research Institute, 
Bifido Inc., Korea

P11-080 Antioxidant and Anti-acetylcholinesterase Activities of Raw 
Citrus Peel, Ripe Citrus Peel, and Fermented Citrus Peel 
Extracts
Soo Yeon Park*, Jae-Young Je, Chang-Bum Ahn School of Food 
Technology and Nutrition, Chonnam National University, Korea

P11-081 Chitosan Gallates as Potential Antioxidant Biomaterial
Young-Sook Cho*, Se-Kwon Kim1, Jae-Young Je School of Food 
Technology and Nutrition, Chonnam National University, Korea, 
1Department of Chemistry, Pukyong National University, Korea

P11-082 Antiobesity and Antioxidant Effects of Fermented Plants 
Extract
Hea Mi Sung*, Chi Doo Oh1, Kyung Ok Jung, Ji-Hyang Wee, Ki Myong 
Kim, Kyung Hee Jung Jeonnam Biofood Techonology Center, Jeonnam 
Bioindustry Foundation, Korea, 1Gungangul Jikineun Saramdul, Korea

P11-083 Biological Activities of Fermented Purple Sweet Potato 
(Ipomoera batatas) Extracts
Hea Mi Sung*, Kyung Ok Jung, Ji-Hyang Wee, Ki Myong Kim, 
Kyung-Hee Jung Jeonnam Biofood Techonology Center, Jeonnam 
Bioindustry Foundation, Korea

P11-084 Changes of Saponin and β-Glucan Content on the Cultured 
Ginseng with Mushroom Mycelium
Eun Mi Joung*, Kwang-Won Yu1, Jae Hyun Jeong1, Heon Sang Jeong 
Dept. of Food Science and Technology, Chungbuk National University, 
Korea, 1Dept. of Food and Biotechnology, Chungju National University, 
Korea

P11-085 Comparative Evaluation of Nutritional Values of Capsosiphon 
fulvescens Powders Prepared by Different Drying Methods
Jun Ho Lee*, Han Ol Kwon, Seok-Min Son1 Department of Food Science 
& Engineering, Daegu University, Korea, 1Department of Food 
Biotechnology, Hoseo University, Korea

P11-086 Cellular Response to Oxidative Stress and Natural Antioxidants 
May Be Mediated by GSH Level and Ratio of GSSG to GSH
Ye Seul Hong*, Ji Sun Lim, Min Young Han, Chaelim Jung, Jung-Hwa 
Han, Insil Park, Hyo Jung Kim, Jung Han Yoon Park1, Jong-Sang Kim 
School of Applied Bioscience, Kyungpook National University and BK21 
Team for Developing Functional Health Food Materials, Korea, 
1Department of Food Science and Nutrition, Hallym University, Korea

P11-087 Effect of the Products Supplemented with Red Yeast Rice on 
Defecation and Serum Lipid Levels in Rats Fed High Fat Diet
Ju-Hun Park*, Kyung-Dong Cho, Kyung-Won Lee, Sung-Soo Kim, 
Bog-Hieu Lee1, Chan-Kyu Han Korea Food Research Institute, Korea, 
1Dept. of Food and Nutr., Chung-Ang Univ., Korea

P11-088 Antioxidant Activity of Leaves Extracts of T. nigrovenulosa 
and P. integrifolia from Vietnam in Soybean Oil
Vinh Nguyen Quang*, Jong-Bang Eun Department of Food Science and 
Technology, Chonnam National University, Korea

P11-089 Anti-inflammatory Activity of Violaxanthin Extracted from 
Microalgae Chlorella ellipsoidea in LPS-induced RAW 264.7 
Cells
Waesarat Soontornchaiboon*, Sang Moo Kim Department of Marine 
Food Science and Technology, Gangneung-Wonju National University, 
Korea

P11-090 β-Glucuronidase Inhibitory Activity of Fucoxanthin Isolated 
from Microalga Phaeodactylum tricornutum
Arthitaya Kawee-ai*, Sang Moo Kim Department of Marine Food Science 
and Technology, Gangneung-Wonju National University, Korea

P11-091 Boesenbergia pandurata Roxb. Inhibits Degranulation and 
Inflammatory Mediator Production in Activated Rat Basophilic 
Leukemia Cells
Yuri Choi*, Myung Suk Kim, Jae-Kwan Hwang Department of 
Biotechnology, Yonsei University, Korea

P11-092 Curcuma xanthorrhiza Roxb. Ameliorates Hyperglycemia 
through AMP-activated Protein Kinase Activation in Diabetic 
Mice
Keunae Jo1*, Mi-Bo Kim2, Bo-Kyung Sa1, Jae-Kwan Hwang1,2 

1Department of Biotechnology, Yonsei University, Korea, 2Department of 
Biomaterials Science and Engineering, Yonsei University, Korea

P11-093 Anti-photoaging Effects of Kaempferia parviflora Wall. Ex 
Baker
Jae Kyung Kim*, Sukyeong Mun, Kyung-Eun Lee, Jae-Kwan Hwang 
Department of Biotechnology, College of Life Science and Biotechnology, 
Yonsei University, Korea

P11-094 Effect of Apoptosis Induction of Ailanthus altissima on Human 
Lung Carcinoma Cells
Yu-Jin Hwang*, Hye-Im Woo, Dong-Sik Park, Kyung-A Hwang 
Department of Agrofood Resources, National Academy of Agricultural 
Science, RDA, Korea

P11-095 Evaluation on Antioxidative Activities by Various Fractions 
from Ailanthus altissima
Hye-Im Woo*, Yu-Jin Hwang, Dong-Sik Park, Sung-Jun Hwang, Inhye 
Kim, Jae-Hyun Kim, Kyung-A Hwang Department of Agrofood 
Resources, National Academy of Agricultural Science, RDA, Korea

P11-096 Antioxidant and Antigenotoxic Activity of Ovotransferrin from 
Egg White and Its Hydrolysates
Eunju Park*, Jungmi Kim, Sun-Hee Moon1, Dong-Uk Ahn2, Hyun-Dong 
Paik1 Department of Food and Nutrition, Kyungnam University, Korea, 
1Division of Animal Life Science, Konkuk University, Korea, 2Department 
of Animal Science, Iowa State University, USA

P11-097 In Vitro Antioxidative and Antigenotoxic Capacity of Wheat 
Aleurone Extracted with Various Solvents
Eunju Park*, Jungmi Kim Department of Food and Nutrition, Kyungnam 
University, Korea

P11-098 Changes in Glucosinolate Component Content in Urine after 
Ingestion of Fresh and Cooked Broccoli
Eun-Sun Hwang*, Elizabeth Jeffery1 Department of Nutrition and 
Culinary Science, Hankyung National University, Korea, 1Department of 
Food Science and Human Nutrition, University of Illinois, USA

P11-099 Antibacterial Activities of Essential Oil from Turmeric 
(Curcuma aromatic) Leaves against Staphylococcus epider-
midis and Aerobic Skin Flora
Min-Sil Ahn*, Eun-Ju Song, Sang-Young Seo, Min-Kyung Choi, So-Ra 
Choi, Young-Sun Kim Resources and Food Division, Jeollabukdo 
Agricultural Research and Extension Services, Korea

P11-100 Inhibitory Effects of Kefir Fractions on Glucose Uptake in 
Caco-2 Cell Line
Chan-Ho Yang*, Jin-Kyu Lee, Hong-Yon Cho, Eun-Jeong Lim1, 
Mi-Kyoung Kim2, Kyung-Mi Kim2 Department of Food and Biotech-
nology, Korea University, Korea, 1Department of Food Service Industry, 
Hanyang Women's University, Korea, 2DMJ Biotech Corporation, Korea
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P11-101 Antioxidant and Antiinflammatory Activities of Anthocyanin 
Fraction from Rubus Fruits
Hana Jung*, Hee Jae Lee, Eun Ae Cho, Hyunnho Cho, Keum Taek Hwang 
Dept. of Food and Nutrition, and Research Institute of Human Ecology, 
Seoul National University, Korea

P11-102 Biological Activities of Extracts of Onion and Black Onions 
with Various Solvents
Ya-Ru Yang*, Yang-Kyun Park Department of Food Engineering and 
Food Industrial Technology Research Center, Mokpo National University, 
Korea

P11-103 Anticancer Activities of Phytoalexin Derived from Soybean 
Isoflavone by Biotic Elicitor
Hyo Jung Kim*, Chaelim Jung, Insil Park, Jong-Sang Kim School of 
Applied Biosciences and BK21 Research Team for Developing Functional 
Health Food Materials, Kyungpook National University, Korea

P11-104 The Roles of Acanthopanax sessiliflorum Seeman Extracts on 
the Enhancement of Memory and Cognition 
Junhweok Choi*, Hyesung Lee, Youngeon Kim, In-Ho Kim, Daeseok 
Han, Suengmock Cho, Changho Lee Korea Food Research Institute, 
Korea

P11-105 Caffeic Acid Phenethyl Ester, a Major Component of Propolis, 
Inhibits Mitotic Clonal Expansion In Vitro and Suppresses 
High Fat Diet-induced Obesity In Vivo
Nu Ry Song1,2*, Seung Ho Shin1,2, Sang Kwon Seo1, Soyun Min1,2, Dong 
Eun Lee1, Jung Yeon Kwon3, Shuhua Yue4, Ki-Hong Kim3, Ji-Xin 
Cheng4,5, Ki Won Lee2, Hyong Joo Lee1 1WCU Biomodulation Program, 
Department of Agricultural Biotechnology, Seoul National University, 
Korea, 2Food Science and Biotechnology, Seoul National University, 
Korea, 3Food Science, Purdue University, USA, 4Weldon School of 
Biomedical Engineering, Purdue University, USA, 5Chemistry, Purdue 
University, USA

P11-106 Antioxidative Effects of Black Rice Extracts
Jin-Kyu Lee*, Hee-Sub Lee, Tae-Wan Kim, Ye-Ji Lee, Ji-Won Lim, 
Hong-Yon Cho Department of Food and Biotechnology, Korea 
University, Korea

P11-107 Effect of Punica granatum on Obesity in C57BL/6J Mice Fed a 
High Fat Diet
Won-Chul Lim*, Jae-Hyun Park, Hong-Yon Cho, Kyung-Im Kim1, 
Hoe-Jeon Jung2 Department of Food and Biotechnology, Korea 
University, Korea, 1Division of Hotel Culinary Arts & Food Service, 
Hyejeon College, Korea, 2Goheung Local Industrial Institution, Korea

P11-108 Antioxidant Activity of Acetone Extracts from Colored Rice 
Brans
Hyun-Il Jun*, Geun-Seoup Song1, Young-Soo Kim Department of Food 
Science and Technology, Chonbuk National University, Korea, 
1Department of Food Science & Biotechnology, Chonbuk National 
University, Korea

P11-109 Inhibitory Effect of Germinated Waxy Black Rice on Small 
Intestine Glucose Uptake In Vitro Assay System
Jin-Kyu Lee*, Chan-Ho Yang, Hong-Yon Cho, Jin-A Yoon1 Department 
of Food and Biotechnology, Korea University, Korea, 1Department of 
Food and Nutrition, Baewha Women's University, Korea

P11-110 The Aqueous Extract of Rubus coreanus Miquel Improves 
Scopolamine-induced Memory Impairment in ICR Mice
Mi-Ran Choi1*, Yeon Sil Lee1, Eun Ji Kim1, Ji Eun Hong1, Jang Woo 
Chun2, Tae Hwan Kim2, Jae-Yong Lee1,3, Hyun Kyung Shin1 1Center for 
Assessment and Development of Functions and Drugs, Hallym University, 
Korea, 2Research and Development Center, Hite Brewery Co., Korea, 
3Department of Biochemistry, College of Medicine, Hallym University, 
Korea

P11-111 Antioxidant Activities of the Selenium-treated Spinach 
(Spinacia oleracea L.)
Yu na Kim*, Sung Sik Chun, Jeong Hwa Choi School of Food Science, 
International University of Korea, Korea

P11-112 Effect of Tumeric (Curcuma longa L.) on Lipid Composition in 
Rats Fed High fat High Cholesterol Diet
Min Sun Kim*, Sung Sik Chun, Jeong Hwa Choi School of Food Science, 
International University of Korea, Korea

P11-113 Hepatoprotective Effects of 5% Ethanol Extract and Partioning 
Fractions from Loquat (Eriobotrya japonica) Leaves against 
Alcoholic Damage in HepG2 Cells Transfected with CYP2E1
Hyung-ku Kim*, Jinyoung Kim, Yang Hee You1, Yongjae Kim2, 
Humyoung Baek2, Yoo-Hyun Lee3, Jeongmin Lee4, Ho-geun Yoon5, 
Woojin Jun Dept. of Food and Nutrition, Chonnam National University, 
Korea, 1Human Ecology Research Institute, Korea, 2Korea INS Pharm 
Reserch Institute, Korea, 3Dept. of Food and Nutrition, The University of 
Suwon, Korea, 4Dept. of Medical Nutrition and Clinical Research 
Institute, Kyung Hee University, Korea, 5College of Medicine, Yonsei 
University, Korea

P11-114 Anti-Obesity Effect of Hot Water Extract of Benincasa hispida 
Cogn. Pulps in High-Fat Diet Mice
Yang Hee You*, Yongseop Jun1, Changsic Jeong1, Jeongjin Park1, 
Younjae Kim2, Humyoung Baek2, Kyungmi Kim3, Woojin Jun1 Human 
Ecology Research Institute, Korea, 1Dept. of Food and Nutrition, 
Chonnam National University, Korea, 2Korea INSPharm Research 
Institute, Korea, 3Dept. of Biofood Technology, Korea Biopolytechnic 
College, Korea

P11-115 Physiological Activities of the Methanol Extract and Fractions 
from the Seed of Eriobotrya japonica L.
Jun-Mo Jeong*, Kyoung-In Lee1, Sun-Min Kim, Byoung-Sik Pyo 
Department of Oriental Medicine Materials, Dongshin University, Korea, 
1Biotechnology Industrialization Center, Dongshin University, Korea

P11-116 Antibacterial Activity of the Extract and Fractions from the 
Bark of Prunus sargentii
Sun-Ah Yang*, Kyoung-In Lee1, Byoung-Sik Pyo, Sun-Min Kim 
Department of Oriental Medicine Materials, Dongshin University, Korea, 
1Biotechnology Industrialization Center, Dongshin University, Korea

P11-117 Antioxidative and Antibacterial Activity of the Ethanol Extract 
of Artemisia argyi and Its Fractions
Joo-Hyun Cho*, Kyoung-In Lee1, Byoung-Sik Pyo, Sun-Min Kim 
Department of Oriental Medicine Materials, Dongshin University, Korea, 
1Biotechnology Industrialization Center, Dongshin University, Korea

P11-118 Inhibitory Effect of Natural Compounds on Cytokine 
Production and β-Hexosaminidase Release in IgE-antigen 
Complex-stimulated Mast Cells
Mi Ja Chung*, Jae Kweon Park1, Hang Soo Jo, Yong Il Park Department 
of Biotechnology, The Catholic University of Korea, Korea, 1Department 
of Pharmaceutical Science, Gachon University of Medicine and Science, 
Korea

P11-119 Natural Compound Suppresses Ovalbumin-sensitized Lung 
Inflammation in a Mouse Asthma Model
Mi Ja Chung*, Jae Kweon Park1, Ji Sun Lee, Yong Il Park Department of 
Biotechnology, The Catholic University of Korea, Korea, 1Department of 
Pharmaceutical Science, Gachon University of Medicine and Science, 
Korea

P11-120 Suppressive Effect of Submerged Culture Extract of 
Ganoderma applanatum on the Differentiation of 3T3-L1 
Preadipocytes
Ji-Eun Kim1,2*, Sung Jin Park1, Mi-Hee Yu1, Sam-Pin Lee1 1Department of 
Food Science and Technology, Keimyung University, Korea, 2World Bio 
Tech Co., Ltd., Korea

P11-121 In Vitro and In Vivo Anti-diabetic Effects and Action 
Mechanisms of Chitosanoligosaccharide
Sung-Hoon Jo*, Kyoung-Soo Ha, Jong-Gwan Kim1, Chen-Gum Oh1, 
Hae-Dong Jang, Young-In Kwon Department of Food and Nutrition, 
Hannam University, Korea, 1Kunpoong Bio Co., LTD., Korea
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P11-122 Isolation of the Monoamine Oxidase Inhibitors from the Fruit 
of Cretaegus pinnatifida Bge.
You Jin Choi*, Gun-Hee Kim, Keum Hee Hwang Plant Resources 
Research Institute, Duksung Women’s University, Korea

P11-123 6,7,4'-Trihydroxyisoflavone, a Metabolite of Daidzein, Sup-
presses Adipogenesis of 3T3-L1 Preadipocytes by Directly 
Inhibiting Phosphatidylinositol 3-kinase Activity
Su Jin Seok1*, Sang Kwon Seo2, So Youn Min2, Seung Ho Shin1,2, Dong 
Eun Lee1,2, Jung Yeon Kwon3, K. Kim3, S. Yue4, J. Cheng4,5, Hyong Joo 
Lee2, Ki Won Lee1 1Food Science and Biotechnology, Seoul National 
University, Korea, 2Biomodulation, WCU, Seoul National University, 
Seoul, Korea, 3Food Science, Purdue University, USA, 4Weldon School of 
Biomedical Engineering, Purdue University, USA, 5Department of 
Chemistry, Purdue University, USA

P11-124 Effect of Phenolics from the Ripe Fruits of Opuntia ficus-indica 
on Protection of Neuronal PC-12 Cells against Oxidative Stress
Jung Eun Son*, Chi Heung Cho, Sung Bin Im, Ock K. Chun1, Dae-Ok Kim 
Department of Food Science and Technology and Institute of Life Sciences 
and Resources, Kyung Hee University, Korea, 1Department of Nutritional 
Sciences, University of Connecticut, USA

P11-125 Cyanidin-3-glucoside Suppresses B[α]PDE-induced Cyclooxy-
genase-2 Expression by Directly Inhibiting Fyn Kinase 
Activity
Jin Hwan Choi2*, Tae-Gyu Lim1, Jung Yeon Kwon7, Jiyoung Kim3,4,5, 
Nu Ry Song2,3, Kyung Mi Lee1,2,3, Yong-Seok Heo6, Hyong Joo Lee2,3,4, 
Ki Won Lee2 1Department of Bioscience and Biotechnology, 
Bio/Molecular Informatics Center, Konkuk University, Korea, 2Food 
Science and Biotechnology Program, Department of Agricultural 
Biotechnology, Seoul National University, Korea, 3WCU Biomodulation 
Program, Department of Agricultural Biotechnology, Seoul National 
University, Korea, 4Research Institute for Agriculture and Life Sciences, 
Seoul National University, Korea, 5Center for Agricultural Bioma-
terials, Seoul National University, Korea, 6Department of Chemistry, 
Konkuk University, Korea, 7Food Science, Purdue University, USA

P11-126 Antilipidemic Activity of Phenolic Amides Derived from Plant 
Sources
Eun-Ok Kim*, Eun-Jeong Park, Woo-Rim Son, Dong-Hee Kim1, Sang-O 
Kwon1, Sang-Won Choi Department of Food Science and Nutrition, 
Catholic University of Daegu, Korea, 1S&D Research Center, S&D Co., 
Ltd, Korea

P11-127 Antioxidant Capacity of Sea Buckthorn Leaf Extract Compared 
with Green Tea Leaf Extract
Eun Ae Cho*, Hana Jung, Hae Chang Yi, Keum Taek Hwang Department 
of Food and Nutrition, and Research Institute of Human Ecology, Seoul 
National University, Korea

P11-128 Effect of Phenolic Extract of Dry Peel and Seeds of 
Zanthoxylum piperitum DC. on Antioxidant Capacity and 
Tyrosinase Inhibition
Yong-Eun Kim*, Bong-Han Lee, Gun-Hee Kim1, Dae-Ok Kim 
Department of Food Science and Technology and Institute of Life Sciences 
and Resources, Kyung Hee University, Korea, 1Department of Nutritional 
Sciences, Duksung Women’s University, Korea

P11-129 Inhibitory Effect of Terminalia chebula Ethyl Acetate Extract 
on Fibrosis Induced by Carbon Tetrachloride in Rat Liver
Yun-Chang Koo*, Chung-Oui Hong, Mi-Hyun Nam, Sung-Yong Yang, 
Ji-Young Lee, Seung-Taek Hong, Kwang-Won Lee Department of 
Biotechnology, Graduate School, Korea University, Korea

P11-130 Antioxidant Activities of Noni (Morinda citrifolia) Extracts
Seok-Min Son*, Misun Jung, Oh-Yeoun Kwon Department of Food 
Biotechnology, Hoseo University, Korea

P11-131 The Antioxidative Activity of Coffee Ground Extracts
Hye-Jin Song*, Oh-Yeoun Kwon, Seok-Min Son Department of Food 
Biotechnology, Hoseo University, Korea

P11-132 Photoprotective Properties of Actinidia chinensis Rind Extract 
on UV-induced Oxidative Damage Human Keratinocytes

Yanhouy Lee*, Yun-Chang Koo, Mi-Hyun Nam, Sung-Yong Yang, 
Young-Min Ha, Su-Hyun Chun, Kwang-Won Lee Department of 
Biotechnology, Graduate School, Korea University, Korea

P11-133 Inhibitory and Breaking Effects of Actinidia chinensis, 
Terminalina chebula, Rosa rugosa and Ulmus davidiana var. 
japonica on Advanced Glycation End-products-Protein 
Cross-linking
Ji-Young Lee*, Chung-Oui Hong, Yun-Chang Koo, Mi-Hyun Nam, 
Sung-Yong Yang, Yun-Jin Hong, Da-Hee Son, Kwang-Won Lee 
Department of Biotechnology, Graduate School, Korea University, Korea

P11-134 20-O-β-D-glucopyranosyl-20(S)-protopanaxadiol Inhibits Cell 
Growth and Induces Apoptosis in Human Breast Cancer 
Xenografts In Vivo Models
Jiman Park*, Eunjung Lee, Seungjoon Lee, Hee Yang, Ki Won Lee1, 
Hyong Joo Lee WCU, Major in Biomodulation, Department of 
Agricultural Biotechnology, Seoul National University, Korea, 1Food 
Science and Biotechnology, Department of Agricultural Biotechnology, 
Seoul National University, Korea

P11-135 Development of a Functional Formulation Promoting Collagen 
Biosynthesis in Adult Human Dermal Fibroblast (AHDF), and 
a Pilot Human Study for Evaluation of Its Efficacy in Improving 
Skin Health
Sang-Hyun Shin*, Seung-Kyung Chung, Dae-Eung Kim, Dae-Hee Lee, 
Eun-Ja Choi1, Dae-Kyun Chung1, Byung-Serk Hurh Department of 
Bio-Research and Development, Research and Development Center, 
Sempio Foods Company, Korea, 1Skin Biotechnology Center, Kyung Hee 
University, Korea

P11-136 Supplementary Effect of Black Garlic on Lipid Metabolism and 
Antioxidative Status in High Fat-fed Mice
Se-Young Kim*, Ja-Yeon Son, Jung-Eun Moon, Mi-Young Kang 
Department of Food Science and Nutrition, Kyungpook National 
University, Korea

P11-137 Effect of Brown Rice and Red Ginseng Marc Doenjang 
Supplement on Lipid Metabolism in C57BL/6N Mice
Na-Young Park*, Mi-Young Kang Department of Food Science and 
Nutrition, Kyungpook National University, Korea

P11-138 Effect of HEMC Supplementation on Lipid Metabolism in 
C57BL/ 6N Mice
Su-Jeong Ban*, Mi-Young Kang Department of Food Science and 
Nutrition, Kyungpook National University, Korea

P11-139 Isorhamnetin Suppresses Skin Cancer through Direct 
Inhibition of MEK1 and PI3-K
Jaesung Sim1*, Jong-Eun Kim1,2, Dong-Eun Lee1,2, Ki Won Lee1,3, Joe Eun 
Son1, Sang Kwon Seo1, Jixia Li2, Sung Keun Jung1,2, Yong-Seok Heo4, 
Madhusoodanan Mottamal2, Ann M. Bode2, Zigang Dong2, Hyong Joo 
Lee1 1WCU Major in Biomodulation, Department of Agricultural 
Biotechnology, Research Institute for Agriculture and Life Sciences and 
Center for Agricultural Biomaterials, Seoul National University, Korea, 
2The Hormel Institute, University of Minnesota, USA, 3Departments of 
Bioscience and Biotechnology, Konkuk University, Korea, 4Departments 
of Chemistry, Konkuk University, Korea

P11-140 Anti-inflammatory Activity of Volatile Extracts of Cnidium 
officinale and Angelica gigas 
Hyun-Hee Leem*, Yu-Jin Lee, Eun-Ok Kim, Won-Jeong Lee, Mi-Ja Seo1, 
Sang-Won Choi Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 1Skylake Co., Korea

P11-141 Anti-allergy and Anti-inflammatory Effects of the Ginger Marc 
Prepared after Supercritical Fluid Extraction
Eun-Ju Lee*, Yeon-Seop Jeong, Min-Ju Kim1, Hee-Don Choi2, 
Hyo-Gwon Im3, In-Seon Lee, Seun-Ah Yang1 Dep. of Food Science and 
Technology, Keimyung University, Korea, 1The Center for Traditional 
Microorganism Resources, Keimyung University, Korea, 2Korea Food 
Research Institute, Korea, 3Daegu Technopark Bio Industry Center, Korea
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P11-142 Antioxidant Properties of Peptide Fraction from Salmon 
(Oncorhynchus keta) Byproduct Protein Hydrolysate
Young-Sook Cho*, Chang-Bum Ahn, Jae-Young Je School of Food 
Technology and Nutrition, Chonnam National University, Korea

P11-143 Antioxidant Activity and Protective Effect against Oxidative 
Stress in Caco-2 Cells of Kalopanax pictus and Zizyphus jujuba 
Leaves
Mi-Jin Kim1*, Song-I Oh1, Nam-Kyung Im1, In-Gyeong Chae1, 
Hyun-Jeong Kim2, In-Seon Lee1,2 1Department of Food Science and 
Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resources, Keimyung University, Korea

P11-144 Anti-inflammatory Effects of Quercus dentata (Oak) through 
iNOS and COX-2 Expression on RAW 264.7 Macrophage 
Cells
Seun-Ah Yang*, Eun-Ju Lee1, Kong-Won Khang2, Ho-soon Jeong2, 
In-Seon Lee1 The Center for Traditional Microorganism Resources, 
Keimyung University, Korea, 1Department of Food Science and 
Technology, Keimyung University, Korea, 2Ratibeu Corp., Korea

P11-145 Effects of Some Korean Medicinal Plants on Procollagen and 
Matrix Metalloproteinase (MMP) in UV-irradiated Human 
Dermal Fibroblasts
Sukyeong Mun*, Jae Kyung Kim, Kyung-Eun Lee, Jae-Kwan Hwang 
Department of Biotechnology, Yonsei University, Korea

P11-146 Relationship between Acetylcholinestrase Activities, GABA 
Contents and Anti-radical Activities of Main Ingredients for 
Chongmyungtang
Sung-Jin Park1*, Ji-Eun Kim1, Yeon-Seop Jung1, Young-Tae Jung1, 
Jung-Hyun Park2, Seun-Ah Yang2, In-Seon Lee1, Sam-Pin Lee1,2 

1Department of Food Science and Technology, Keimyung University, 
Korea, 2The Center for Traditional Microorganism Resources, Keimyung 
University, Korea

P11-147 Decrease of Anti-oxidant and Anti-proliferation Effects of 
Prunus mume Sieb. et Zucc. during Maturation, and High 
Pressure-assisted Extraction
Jeong Hoon Pan*, Jin Soo Yuk, Young Jun Kim Department of Food and 
Biotechnology, Institute of Science and Technology, Korea University, 
Korea

P11-148 Physicochemical Properties of Crop Extracts and Development 
of Hybrid Composites Combining Natural Pigments
Sang-Ik Han*, Ki Chang Jang, Woo Duck Seo, Ji-Eun Ra, Jun Young Kim, 
Kyung-Jin Choi, Hang-Won Kang, Jin Hyun Choi1, Jeong Hyun Yeum1, Se 
Geun Lee2 Department of Functional Crop, NICS, RDA, Korea, 
1Kyungpook National University, Korea, 2Daegu Gyungbuk Institute of 
Science & Technology, Korea

P11-149 Anti-inflammatory and Anti-atherosclerosis Effects of 
Rosemary (Rosemarinus officinalis L.) Methanol Extract and 
Its Fractions
In-Gyeong Chae1*, Mi-Hee Yu1, Young-Tae Jung1, Jin-Ho Lee2,3, 
Hyun-Jeong Kim2, In-Seon Lee1 1Department of Food Science and 
Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resources, Keimyung University, Korea, 3Department of 
Chemistry, Keimyung University, Korea

P11-150 Protective Effects of Hyaluronic Acid against Skin Damage by 
Ultraviolet Irradiated in Hairless Mice
Eun Bong Jung*, Seung Hyun Lee, Ji Ho Park, Heui Jong Yu, Sung Gu 
Lee, Ki Ho Kim R&D Center, Bioland Ltd., Korea

P11-151 The Anti-aging Activity of Red Ginseng Extract Fermented by 
Lactobacillus fermentum BLJH 101
Ji Ho Park*, Seung Hyun Lee, Eun Bong Jung, Sun Hee Park, Young Hee 
Kim, Heui Jong Yu, Sung Gu Lee, Ki Ho Kim R&D Center, Bioland Ltd., 
Korea

P11-152 The Study of Hepato-protective Effects of Tumeric Extract and 
Fermented Tumeric Extract in Ethanol-administered Rats

Jae Hun Kim*, Seung Hyun Lee, Eun Bong Jung, Ji Ho Park, Heui Jong 
Yu, Sung Gu Lee, Ki Ho Kim R&D Center, Bioland Ltd., Korea

P11-153 Effect of Keampferol on Migration and Invasion of DU145 
Human Prostate Cancer Cells
Gyoo Taik Kwon*, Jung Han Yoon Park Department of Food Science and 
Nutrition, Hallym University, Korea

P11-154 Physical and Sensory Characteristics of Sponge Cake with the 
Decreased Viscosity of Cactus (Opuntia humifusa) Powder
Jea Hawn Kim*, Ki Soo Han, Ji Youn Kim, Na Ri Kim, Hye Mi Kim, Hyun 
Jung Lee1, Hyung Joo Suh1 Neo Cremar Co., Ltd., Korea, 1Department of 
Food and Nutrition, Korea University, Korea

P11-155 Inhibition of Ultraviolet-B-modulated Signaling Pathways by 
Ginseng Leaf Extract in HaCaT Human Ketatinocytes
Mi-Ryung Kim*, Hyun-Sun Lee, Hyun Jung Lee, Sung-Sun Park, Sun 
Young Kim1, Hyung Joo Suh Department of Food and Nutrition, Korea 
University, Korea, 1HongCheon Institute of Medicinal Herb, Korea

P11-156 Effect of Yeast Hydrolysate on the Expression of Matrix 
Metalloproteinase (MMPs) in Osteoarthritic Chondrocytes
So Yean Park*, Hyun-Sun Lee, Hyunji Lee, Song Hwan Bae1, Kyung Soo 
Ra2, Hyung Joo Suh Department of Food and Nutrition, Korea University, 
Korea, 1Department of Food and Biotechnology, Hankyong National 
University, Korea, 2Department of Food and Nutrition, Daegu Technical 
College, Korea

P11-157 Optimerization of Reaction Conditions for the Bioconversion 
of Green Tea Using Tannase and the Evaluation of Its Radical 
Scavenging Activities
You Kyung Yeon*, Eun Young Jung, Sung-Sun Park, Minzhe Pang, 
Kwang-Soon Shin1, Kwang-Won Yu2, Tae-Young Kim3, Hyung Joo Suh 
Department of Food and Nutrition, Korea University, Korea, 1Department 
of Food Science and Biotechnology, Kyonggi University, Korea, 
2Department of Food and Nutrition, Chungju National University, Korea, 
3Bionic Trading Co., Ltd., Korea

P11-158 Cholesterol Reducing Effects of Fermented Defatted Soybean 
Grit Added with Corchorus olitorius 
Hyun-Jeong Kim1*, Sung-Gyu Lee2, Mi-Hee Yu2, Sam-Pin Lee1, 2, In-Seon 
Lee2 1The Center for Traditional Microorganism Resources, Keimyung 
University, Korea, 2Department of Food and Technology, Keimyung 
University, Korea

P11-159 Analysis on Index Material and Antibacterial Activity of 
Guajava Leaves (Psidium guajava) depending on Organic 
Solvent Fractions 
Inseong Seo*, EunJin Ha, HongShil Jang, Dong-Gyu Lee, MinWook Ryu, 
Jong-Kwon Seo Department of Food Science, International University of 
Korea, Korea

P11-160 Anti-microbial and Anti-oxidative Activities of Extract of 
Guajava Leaves (Psidium guajava) depending on Ethanol 
Concentration
GyengHee Kang*, HyoJeong Seo, DongHee Nam, SeongYong Jeong, 
HyunJun Kang, Jong-Kwon Seo Department of Food Science, 
International University of Korea, Korea

P11-161 Investigation of Antioxidant and Anti-inflammatory Activity 
for Chrysanthemum indicum Extract
Je-Hyuk Lee*, Gun-Hee Kim Plant Resources Research Institute, 
Duksung Women’s University, Korea

P11-162 Antioxidative Activities of Polysaccharide Extracted from 
Artemisia iwayomogi Kitamura Stems as Determined by 
Hydroxyl and Superoxide Anion Radical Scavenging, 
Chemiluminescence Assay, and UV-B Induced Mouse 
Epidermis Damage
Byung-Yong Ahn*, Mun Yhung Jung1 Department of Oriental Medicine 
Resources, Chonbuk National University, Korea, 1College of Food 
Science, Woosuk University, Korea
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P11-163 Isolation and Identification of Bacterial Strain with High 
Productivity of Menaquinone for Cheonggukjang Production
Weijie Wu*, Byung-Yong Ahn Department of Oriental Medicine 
Resources, Chonbuk National University, Korea

P11-164 The Rapid Identification and Preparative Isolation of Anti-
oxidant Compounds Using On-line HPLC-ABTS+ Detection 
and Centrifugal Partition Chromatography
Hee Ju Lee*, Je-Seong Jeon, Golam Mezbah Uddin, Chul Young Kim 
Functional Food Center, KIST Gangneung Institute, Korea

P11-165 Acteoside and Isoacteoside Present in Abeliophyllum distichum 
Inhibit Metastatic Capacity of Mammary Carcinoma Cells
Eun Young Woo*, So Young Park, Soon Sung Lim, Jin Gyu Kim1, Jung 
Han Yoon Park Department of Food Science and Nutrition, Hallym 
University, Korea, 1Institute of Natural Medicine, Hallym University, 
Korea

P11-166 Immunomodulating and Anti-inflammatory Activity of Fer-
mented Mulberry (Morus alba) Leaves with Hericium 
erinaceum Mycelium by Solid Culture
Hoon Kim*, Ji-Hye Han, Jin-Hwan In, Jae-Hyun Jeong, Kwang-Won Yu, 
Ji-Young Shin1, Dong-Gu Kim1 Department of Food Science and 
Technology, Chungju National University, Korea, 1Cosis Bio Co., Ltd., 
Korea

P11-167 In Vitro Physiological Effects of Kimchi by Using Domestic 
Korea Gray Salt and Imported Sea Salt
Hye-Kyoung Han*, Jong-Min Na, Yong-Xie Jin, Jeong-Hwan Je, 
Young-Min Lee, Kyung-A Hwang, Se-Na Kim, Jung-Bong Kim, Jin-Hyo 
Kim1, Kun-Young Park2, Young-Sook Cho, Jae-Hyun Kim, Hong-Ju Park, 
So-Young Kim Functional Food & Nutrition Division, Department of 
Agrofood Resources, National Academy of Agricultural Sciences(NAAS), 
RDA, Korea, 1Chemical Safety Division, National Academy of 
Agricultural Sciences(NAAS), RDA, Korea, 2Department of Foof Science 
and Nutrition, Pusan National University, Korea

P11-168 The Antioxidant and Antiproliferative Activities of Soybean 
Leaf and Development of Tofu Using Soybean Leaf
Min Kyoung Kim*, Seul Lee, In-Kyeong Hwang, Seong Ah 
Cho Department of Food and Nutrition, Seoul National University, Korea

P11-169 The Effects of Treatments and Drying Methods on the Quality 
and Physiological Activities in Garlic Powders
Jinsook Kim*, Youngeun Chang National Academy of Agricultural 
Science, RDA, Korea 

P11-170 LC/MS-based Metabolomics Study on the Anti-obesity Effect 
of Selenium
Jin Hee Kim*, Hyun-Jin Kim, Haeng Jeon Hur, Mi Jeong Sung, Jin-Taek 
Hwang, Jae Ho Park, Hye-Jeong Yang, Myung-Sunny Kim, Dae-Young 
Kwon, Suk Hoo Yoon Korea Food Research Institute, Korea

P11-171 Metabolomic Analysis of Baciilus licheformis 67 Cheong-
gukjang during Fermentation by UPLC-Q-TOF MS
Hee Joo Kang*, Hyun-Jin Kim, Min Jung Kim, Hye-Jeong Yang, Eun-Su 
Han, Jin Hee Kim, Dae Young Kwon Korea Food Research Institute, 
Korea

P11-172 Purification and Characterization of an Anticancer Peptide 
from Enzymatic Hydrolysates of Cassostrea gigas
Jin-Woo Hwang*, Seung-Jae Lee, Sang-Ho Moon1, Byong-Tae Jeon1, 
Pyo-Jam Park Department of Biotechnology, Konkuk University, Korea, 
1Nokyong Research Center, Konkuk University, Korea

P11-173 Purification and Characterization of an Anti-inflammatory 
Peptide from Enzymatic Hydrolysates of Crassostrea gigas
Jin-Woo Hwang*, Yon-Suk Kim, Seng-Jae Lee, Hyuck-Ju Kwon, 
Jung-Hyun Kim, Hong-Joo Joung, Pyo-Jam Park Department of 
Biotechnology, Konkuk University, Korea

P11-174 Antioxidant, Antimicrobial, and Cytotoxic Activity of 
Ovotransferrin from Egg

Sun Hee Moon*, Kyoung Jun Han, Jae Hoon Lee, Young Ju Lee, Dong-Uk 
Ahn1, Ji-Yeon Paik2, Hyun-Dong Paik Division of Animal Life Science, 
Konkuk University, Korea, 1Department of Animal Science, Iowa State 
University, USA and Department of Agricultural Biotechnology, Major in 
Biomodulation, Seoul National University, Korea, 2Department of 
Biochemistry, Biophysics, and Molecular Biology, Iowa State University, 
USA

P11-175 Studies on Biological Activity of Extracts from Mulberry 
Products, Dioscoreae rhizoma and Inonotus obliquus
Eun-Joo Kim*, Soo-Min Kim, Soon-Hee Kim1 Department of Herbal 
Foodceutical Science, Daegu Haany University, Korea, 1Department of 
Hotel & Food Service Industry, Gimchen University, Korea

P11-176 Purification and Characterization of a Novel Peptide Having 
Hydroxyl Radical Scavenging Activity from Enzymatic 
Hydrolysates of Ruditapes philippinarum
Hyuck-Ju Kwon*, Jung-Hyun Kim, Yon-Suk Kim, Seung-Jae Lee, 
Jin-Woo Hwang, Pyo-Jam Park Department of Biotechnology, Konkuk 
University, Korea

P11-177 Antimicrobial Effects of Ovotransferrin and Ovotransferrin 
Hydrolysates against Bacillus cereus and Staphylococcus 
aureus
Sun Hee Moon*, Jae Hoon Lee, Kyoung Jun Han, Young Ju Lee, Dong-Uk 
Ahn1, Hyun-Dong Paik Division of Animal Life Science, Konkuk 
University, Korea, 1Department of Animal Science, Iowa State University, 
USA and Department of Agricultural Biotechnology, Major in 
Biomodulation, Seoul National University, Korea

P11-178 The Anticancer Effects of a Purified Peptide from Ruditapes 
philippinarum Hydrolysates in PC-3 Cells
Hyuck-Ju Kwon*, Jung-Hyun Kim, Yon-Suk Kim, Seung-Jae Lee, 
Jin-Woo Hwang, Pyo-Jam Park Department of Biotechnology, Konkuk 
University, Korea

P11-179 Anti-inflammatory Activity of a Novel Peptide from Ruditapes 
philippinarum
Jin-Woo Hwang*, Yon-Suk Kim, Seung-Jae Lee, Hyuck-Ju Kwon, 
Jung-Hyun Kim, Hong-Joo Joung, Pyo-Jam Park Department of 
Biotechnology, Konkuk University, Korea

P11-180 Antioxidative Property of a Purified Peptide from Mytilus 
coruscus
Hong-Joo Joung*, Seung-Jae Lee, Jin-Woo Hwang, Sun-Hee Cheong1, 
Sang-Ho Moon1, Byong-Tae Jeon1, Pyo-Jam Park Department of 
Biotechnology Konkuk University, Korea, 1Nokyong Research Center, 
Konkuk University, Korea

P11-181 Purification and Characterization of a Peptide with Anticancer 
Activity from Mytilus coruscus Enzymatic Hydrolysates 
Apoptosis in PC-3 Cells 
Jung-Hyun Kim*, Hyuck-Ju Kwon, Hong-Joo Joung, Seung-Jae Lee, 
Jin-Woo Hwang, Pyo-Jam Park Department of Biotechnology, Konkuk 
University, Korea

P11-182 Purification and Characterization of a Peptide with Anti- 
inflammatory Activity from Mytilus coruscus
Yon-Suk Kim*, Jin-Woo Hwang, Seung-Jae Lee, Hyuck-Ju Kwon, 
Jung-Hyun Kim, Hong-Joo Joung, Pyo-Jam Park Department of 
Biotechnology, Konkuk University, Korea

P11-183 Effect of Lentinus edodes, Lentinus edodes mycelim on 
Anti-diabetes and Anti-obesity In Vitro
Haeseop Kim*, Jeheon You, Myung-a Jung1, Sunoh Kim1, In-Bae Park2, 
Jeong-Wook Park2, Young-Jae Lee2, Yeong-Cheol Jo2 Haetteulnal Co., 
Ltd, Korea, 1Jeollanamdo Institute of Natural Resources Research, Korea, 
2Abalone Research Center, Jeollanamdo Ocean and Fishery Science 
Institute, Korea
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P11-184 Effect of Phellinus linteus, Phellinus linteus mycelium on Anti- 
diabetes and Anti-obesity In Vitro
Haeseop Kim*, Jeheon You, Myung-a Jung1, Sunoh Kim1, In-Bae Park2, 
Jeong-Wook Park2, Young-Jae Lee2, Yeong-Cheol Jo2 Haetteulnal Co., 
Ltd, Korea, 1Jeollanamdo Institute of Natural Resources Research, Korea, 
2Abalone Research Center, Jeollanamdo Ocean and Fishery Science 
Institute, Korea

P11-185 Antioxidant and Anti-inflammatory Activities of Fermented 
Yam
You-Jeong Kim*, Jae-Ho Cho, Dae-Il Hwang, Min-Jeong Park, 
Min-Jeong Kim, Se-Hui Cho, Geum-Sun Kim, Yong-Xiang Wu, 
Youn-Moon Park, Seung-Yong Shin1, Yong-Geun Ha2, Taewan Kim 
Department of Food Science and Biotechnology, Andong National 
University, Korea, 1Me & You Co. Ltd, Korea, 2Korea Food & Drug 
Administration, Korea

P11-186 Antioxidative Activity of Prepared Extracts from Uncaria 
rhynchophylla
Yon-Suk Kim*, Jin-Woo Hwang, Hyuck-Ju Kwon, Jung-Hyun Kim, 
Hong-Joo Joung, Seung-Jae Lee, Jae-Hyun Jeong1, Pyo-Jam Park 
Department of Biotechnology, Konkuk University, Korea, 1Department of 
Food and Biotechnology, Chungju National University, Korea

P11-187 Effect of Oenanthe stolonifera DC (Water Dropwort) Extract 
on the Hepatic Alcohol Metabolizing Enzyme Activity in 
Alcohol- administered Rats
Min-Jeong Kim*, Se-Hee Cho, Yu-Ran Choi, Min-Jeong Park, Hyeon-Ji 
Bae, Myeong-Hyun Choi, So-Young Kang, Hyun-Ju Seo, Won-Kap Yun1, 
Tae-Hyung Kwon1, Kyeung-Woo Kim2, Seok-Jin Kim2, Seung-Ryeul Shin3, 
Tae-Hun Kim4, Taewan Kim Department of Food Science and 
Biotechnology, Andong National University, Korea, 1Gyeongbuk Institute for 
Marine Bioindustry, Korea, 2M.S.C Co. Ltd, Korea, 3Department of Herbal 
Cusine, Deagu Haany University, Korea, 4Department of Herbal Medicinal 
Pharmecology, Deagu Haany University, Korea

P11-188 Antioxidant and Anti-obesity Activities of Medicinal Plants 
Resources Produced in Gyengbuk Area
Se-Hee Cho*, Jin-Ki Kim, Eun-Mi Park, Min-Jeong Kim, Jin-Suk Yoon, 
You-Jeong Kim, Seung-Young Shin1, Dae-Il Hwang2, You-Jin Kim2, 
Ju-Young Hwang3, Taewan Kim Dept. of Food Science and 
Biotechnology, Andong National University, Korea, 1Me & You Co. Ltd, 
Korea, 2Gyengbuk Institute for Bio Industry, Korea,  3Daegu Gyeongbuk 
Institute for Korea Traditional Medical Industry, Korea

P11-189 Effects of Anti-obesity Enzyme Treated Citrus and Melon Juice 
Feed Supplements in High Fat-diet Mice
Dae-Il Hwang*, Jin-Ki Kim, Hyun-Ju Seo, Eun-Mi Park, Jun-Suk Youn, 
Hyeon-Ji Bae, Ha-Na Hwang, Hyun-Ae Kim, Yong-Geun Ha1, Sun-Ju 
Yoon2, Taewan Kim Department of Food & Biotechnology, Andong 
National University, Korea, 1Korea Food & Drug Administration, Korea, 
2Biofarmer Co. Ltd., Korea

P11-190 Effect of Dystaenia takeshimana Extract on the Blood Glucose 
Level and Lipid Metabolism in Diabetes Induced Rat Model
Hyeon-Ji Bae*, Yong-Xiang Wu, Geum-Sun Kim, You-Jeong Kim, 
Jin-Mi Yun, Jeong-Suk Kim, Jae-Ho Cho, Hyun-Ju Seo, Won-Gap Yoon1, 
Tae-Hyung Kwon1, Ju-Young Hwang2, Ju-Tae An3, Taewan Kim 
Department of Food Science and Biotechnology, Andong National 
University, Korea, 1Gyeongbuk Institute for Marine Bio-industry, Korea, 
2Daegu Gyeongbuk Institute for Korea Traditional Medical Industry, 
Korea, 3Ulleung Distribution Co., Korea

P11-191 Chemical Conversion of Salvianolic Acid B by Decoction in 
Water Solution
Hyoung Jae Lee*, Jeong-Yong Cho, Keun-Hyung Park, Jae-Hak Moon 
Department of Food Science & Technology, and Functional Food 
Research Center, Chonnam National University, Korea

P11-192 Induction of Nrf2-mediated Phase 2 Detoxifying Enzymes Is 
Mediated by Oxidized and Reduced Glutathione Ratio

Jung-Hwa Han*, Ji Sun Lim, Ye Seul Hong, Min Young Han, Chaelim 
Jung, Insil Park, Hyo Jung Kim, Jung Han Yoon Park1, Jong-Sang Kim 
School of Applied Biosciences and BK21 Research Team for Developing 
Functional Health Food Materials, Kyungpook National University, 
Korea, 1Department of Food Science and Nutrition, Hallym University, 
Korea

P11-193 Absorption and Metabolism of Urushiol Derivative 
(3-Pentylcathechol) in Rat Plasma
Yu Geon Lee*, Keun-Hyung Park, Jae-Hak Moon Department of Food 
Science & Technology, and Functional Food Research Center, Chonnam 
National University, Korea

P11-194 Determination of Bioactive Substances and Antioxidative 
Activity in Conventuinally and Organically Cultivated Brown 
Rice (Oryza sativa L.)
Gee-An Kim*, Yu Geon Lee, You-Seok Lee1, Keun-Hyung Park, Jae-Hak 
Moon Department of Food Science and Technology, and Functional Food 
Research Center, Chonnam National University, Korea, 1Jeollanamdo 
Agricultural Research and Extension Services, Korea

P11-195 Evaluation on Antioxidant Effect of the Apple Peels Extract 
Produced by Using the Subcritical Water Extraction
Kyoung Ah Lee*, Kee-Tae Kim1, Myong-Soo Chung2, SangWoo Cho3, 
Hyun-Dong Paik Division of Animal Life Sciences, Konkuk University, 
Korea, 1Bio/Molecular Informatics Center, Konkuk University, Korea, 
2Division of Food Science and Engineering, Ewha Womans University, 
Korea, 3Pulmuone CO., Ltd., Korea

P11-196 Isolation and Structural Determination of Antioxidants from 
EtOAc Acidic Fraction of Pear Extract
Ki Hoon Lee1*, Hyoung Jae Lee1, Jeong-Yong Cho1, Yo Geon Lee1, 
Gwang Woo Lee1, Sang-Hyun Lee2, Jeong An Cho2, 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

P11-197 Isolation and Structural Analysis of Biological Active 
Compounds from EtOAc Phenolic Fraction of Pear Peels
Chan Mi Kim1*, Hyoung Jae Lee1, Gee-An Kim1, Su Ro Kim1, 
Jeong-Yong Cho1, Sang-Hyun Lee2, Jeong An Cho2, Wol-Soo Kim2,3, 
Keun-Hyung Park1, Jae-Hak Moon1 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

P11-198 Isolation and Identification of Antioxidants from Makgeolli 
and Their Antioxidative Activity
Seung Jin Wang*, Hyoung Jae Lee, Jeong-Yong Cho, Keun-Hyung Park, 
Jae-Hak Moon Food Science & Technology and Functional Food 
Research Center, Chonnam National University, Korea

P11-199 Establishment of Index for Estimation of Quality of Microbial 
Fermented Tea (Pu-erh Tea): Analysis of Volatile Compounds 
by GC-MS
Seung Jin Wang*, Hyoung Jae Lee, Seung-Jin Ma1, Sung Gu Kang2, 
Keun-Hyung Park, Jae-Hak Moon Food Science & Technology and 
Functional Food Research Center, Chonnam National University, Korea, 
1Department of Food Engineering, Mokpo National University, Korea, 
2Korea Basic Science Institute, Suncheon Center, Korea

P11-200 Evaluation of Antioxidative Activity of Salvianolic Acid B and 
Its Decocted Solutions
Hyoung Jae Lee*, Yu Geon Lee, Keun-Hyung Park, Jae-Hak Moon 
Department of Food Science & Technology, and Functional Food 
Research Center, Chonnam National University, Korea
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P11-201 ACE-inhibitory Effect and Physicochemical Characteristics of 
Functional Yogurt Fortified with Whey Protein Hydrolysates
Sung-Min Lim*, Na-Kyoung Lee, Hyun-Dong Paik Division of Animal 
Life Science, Konkuk University, Korea

P11-202 Effects of Heat Processing on Anti-hyperglycemic Activity of 
Ginseng
Bou-Hee Kang*, Kyoung-Soo Ha, Chang-Ho Oh, Hae-Dong Jang, 
Young-In Kwon Department of Food and Nutrition, Hannam University, 
Korea

P11-203 Antioxidant Activity of the Extract from Seeds in Fresh 
Bokbunja (Rubus coreanus Miq.)
Mi-Hee Choi*, Gun-Hee Kim Department of Food and Nutrition, 
Duksung Women’s University, Korea

P11-204 Phenolic Antioxidant and α-Glucosidase Inhibitory Activities 
of Zingiber mioga, Relevant to Type 2 Diabetes Management
Cha-Young Jo*, Sung-Hoon Jo, Hae-Dong Jang, Young-In Kwon 
Department of Food and Nutrition, Hannam University, Korea

P11-205 Effect of Opuntia humifusa Extract on Proliferation in 
Osteoblastic MC3T3-E1 Cells
Hyunjung Hwang*, Mi Ra Park, Min Sook Kang, Bo Kyung Kim, Bok-mi 
Jung1, Mihyang Kim Department of Food and Nutrition, Silla University, 
Korea, 1Major in Food Science and Nutrution, Chonnam National 
University, Korea

P11-206 Inhibitory Effects of the Ethanol Extract of Gleditsia Sinensis 
(EEGS) Thorns on Human Gastric Cancer SNU-5 Cells
Se-Jung Lee1,2,4*, Sang-Do Ha2, Eo-Jin Lee1,3,4, Sung-Seok Park1,4, Su-Mi 
Jung1,4, Sung-Kwon Moon1,4 1Department of Food and Biotechnology, 
Chungju National University, Korea, 2Department of Food Science & 
Technology, Chung-Ang University, Korea, 3Department of Urology, 
Chungbuk National University College of Medicine, Korea, 4Personalized 
Tumor Engineering Research Center (PT-ERC), Chungju National 
University, Korea

P11-207 Optimization of High Temperature Water Extraction 
Conditions for Antioxidant Properties of Black Garlic and 
Gaeddonssuk Composite by Response Surface Methodology
Jae-Ran Kang*, Soo-Jung Lee, Hyo-Jin Kwon, Jung-Hye Shin1, Min-Jung 
Kang1, Nak-Ju Sung Department of Food Science and Nutrition, 
Gyeongsang National University, Korea, 1Namhae Garlic Research 
Institute, Korea

P11-208 Antioxidant and Antimicrobial Activities of Solvent Extracts 
from Purslane (Portulaca oleracea)
Mi-Joo Kim*, Soo-Jung Lee, Cho-Rong Hwang, Min-Hye Kwon, 
Jong-Kwon Seo1, Nak-Ju Sung Department of Food Science and Nutrition, 
Gyeongsang National University, Korea, 1Division of Food Science, 
International University of Korea, Korea

P11-209 Antimicrobial Effect of Extracts of Ginseng By-product 
Subcritical Water Extraction, Nisin and Their Combination 
against Listeria monocytogenes in Milk
Won Ju Kim*, Keun Young Min, Myong-Soo Chung1, SangWoo Cho2, 
Kee-Tae Kim3, Hyun-Dong Paik Division of Animal Life Sciences, Konkuk 
University, Korea, 1Division of Food Science and Engineering, Ewha 
Womans University, Korea, 2Pulmuone Co., Ltd., Korea, 3Bio/Molecular 
Informatics Center, Konkuk University, Korea

P11-210 The Combined Effect of Ginseng By-product Subcritical Water 
Extraction and Nisin against Escherichia coli O157:H7 in Milk 
during Refrigeration Storage
Keun Young Min*, Won Ju Kim, Myong-Soo Chung1, SangWoo Cho2, 
Kee-Tae Kim3, Hyun-Dong Paik Division of Animal Life Sciences, Konkuk 
University, Korea, 1Division of Food Science and Engineering, Ewha 
Womans University, Korea, 2Pulmuone Co., Ltd, Korea, 3Bio/Molecular 
Informatics Center, Konkuk University, Korea

P11-211 Evaluation of Anti-cancer Activity of Artemisia Species in 
Hepatoma Cells

Youngju Lee*, Gun-Hee Kim Department of Food and Nutrition, Duksung 
Women's University, Korea

P11-212 Effects of Cooked Rice Intake on Cholesterol Metabolism in 
Hamsters Fed a High Fat Diet
Won Hee Choi*, Jiyun Ahn, Chang-Hwa Jung, Hyun-Yu Lee, Tae-Youl 
Ha Korea Food Research Institute, Korea

P11-213 Anti-obesity Effect of Eisenia Bicyclis in Mice Fed a High Fat 
Diet
So Young Gwon*, Jiyun Ahn, Chang-Hwa Jung, Tae Wan Kim1, Tae Youl 
Ha Functional Food Technology Research Group, Korea Food Research 
Institute, Korea, 1Department of Food Science and Biotechnology, Andong 
National University, Korea

P11-214 Capsanthin Induced Changes in the Metabolite Profiling of 
High Fat-fed C57BL/6J Mouse Urine
Ji-Sun Kim*, Jiyun Ahn, Taeyoul Ha, Suna Kim1 Functional Food 
Technology Research Group, Emerging Innovative Technology Division, 
Korea Food Research Institute, Korea, 1Food and Nutrition in Home 
Economics, College of Natural Sciences, Korea National Open University, 
Korea

P11-215 Effect of Flavonoid and Essential Oil Rich Fractions of Thuja 
orientalis and Chrysanthemum zawadskii on 
Pentobarbital-induced Sleep Behavior in Mice
Dong-Soo Kim*, Suengmock Cho, Hyejin Yang, Hyeim Yong, Minseok 
Yoon, Daehwan Nam Korea Food Research Institute, Korea

P11-216 Bioactivities of Subcritical Water Extracts from Salicornia 
herbacea
Jae-Cheon Jeong*, Gi-Bong Ko, Hoo-Kyung Kim1, Hye-Sook Kang1, 
Byung-Jae Yoon1, Seung-Jin Ma Department of Food Engineering, 
Mokpo National University, Korea, 1HC biotech Co., Ltd., Korea

P11-217 Inhibitory Effect of Curcuma longa L. Fermented by 
Aspergillus oryzae on Inflammation Induced by Alcohol in 
AGS Cell Line
Ok-Kyung Kim*, Da-Eun Nam, Hye-lin Jeon, Jin-Nyoung Ho, Yang Hee 
You1, Yongjae Kim1, Kwon-Tack Hwang2, Woojin Jun1, Jeongmin Lee 
Research Institute of Medical Nutrition, Department of Medical Nutrition, 
Kyung Hee University, Korea, 1Human Ecology Research Institute, 
Department of Food and Nutrition, Chonnam National University, Korea, 
2Department of Food and Nutrition, Nambu University, Korea

P11-218 Skin Care Effects of the Bittern Treated with Ion Exchange 
Resin 
Gi-Bong Ko*, Jae-Cheon Jeong, Jung-Yeon Choi, Seung-Jin Ma 
Department of Food Engineering, Mokpo National University, Korea

P11-219 In Vitro Antioxidant Activity and Alpha-glucosidase Inhibitory 
Potential of Sanghwang Mushroom (Phellinus linteusau) 
Extracts
Hwang-Yong Choi*, Bou-Hee Kang, Eun-Ji Choi, Kyoung-Soo Ha, 
Young-In Kwon Department of Food and Nutrition, Hannam University, 
Korea

P11-220 Cytoprotective Effects of Lotus (Nelumbo nucifera Gaertner) 
Seed Extracts on Oxidative Damaged Mouse Embryonic 
Fibroblast Cell
Moon-Hyuck Choi*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P11-221 Anti-obesity Effects of Capsule-filled Cheonggukjang Added 
with Arrowroot (Pueraria thunbergiana) Extracts in ob/ob 
Mice
Ae-Kyoung Lim*, Sung-Ran Yoon, Joo-Heon Hong1, Kil-Soo Kim2, 
Jeong-Rye Jeong3, Dae-Ik Kim Daegu Technopark Bio Industry Center, 
Korea, 1Department of Food Science and Technology, Catholic 
University, Korea, 2College of Veterinary Medicine, Kyungpook National 
University, Korea, 3HaeNuri Co., Ltd., Korea
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P11-222 Inhibition of Osteoclastogenesis by Hexane Fractions Isolated 
from Sorbus commixta Hedl
Nam-Kyung Im1,2*, Mi-Jin Kim1,2, Song-I Oh1,2, Hyun-Jeong Kim2, 
Jin-Ho Lee2,3, Hyuk-Il Kim1, In-Seon Lee1,2 1Department of Food and 
Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resources, Keimyung University, Korea, 3Department of 
Chemistry, Keimyung University, Korea

P11-223 The Modulation of Immune Response by Isodon japonicus 
Extracts Enhances Antitumor Activity
Kyung-A Hwang*, Yu-Jin Hwang, Hye-Im Woo Department of Agrofood 
Resources, National Academy of Agricultural Science, RDA, Korea

P11-224 Stimulation of Osteoblastic Differentiation and Mineralization 
in MC3T3-E1 Cells by Compounds Isolated from Artemisia 
iwayomogi
Sang-Hyun Lee*, Jeong-Chan Ra1, Young-Ho Kim2, Hae-Dong Jang 
Department of Food and Nutirition, Hannam University, Korea, 1RNL BIO 
Co. Ltd, Korea, 2College of Pharmacy, Chungnam National University, 
Korea

P11-225 Commercial Fungi Strains for Converting Ginsenoside Rb1 to 
Minor Ginsenoside
Mina Jo*, Ji Eun Jung, Hyun Joo Yun, Kyung-Hoon Chang1, Hyun-Dong 
Paik Division of Animal Life Science, Konkuk University, Korea, 1CJ 
Research Institute of Biotechnology, Korea

P11-226 In Vitro and Cellular Antioxidant Activity of By-product of 
Korean Ginseng
Fang-Fang Wang*, Bing Zhou, So-Jin Choi, Eui-Su Kim, Hae-Dong Jang 
Department of Food and Nutrition, Hannam University, Korea

P11-227 Anti-carcinogenic Effect of MBQ and DMBQ through 
Regulation of Redox State Apoptosis Signaling in HCT116 and 
HT-29 Cell Xenograft Models
Ji-Hye Song*, So-Jin Choi, Gyo-Nam Kim1, Hae-Dong Jang Department 
of Food and Nutrition, Hannam University, Korea, 1Department of Food 
Science, Purdue University, USA

P11-228 In Vitro and Cellular Antioxidant Activity of Isolated 
Compounds from Cratoxylum formosum
So-Jin Choi*, Fang-Fang Wang, Chang-Ho Oh, Moon-Sun Hahm1, 
Hae-Dong Jang Department of Food and Nutrition, Hannam University, 
Korea, 1Research Institute, Bioprogen Co. Ltd., Korea

P11-229 Preventive Effect of Amadori Compounds on Erectile 
Dysfunction by Activating NOS Signaling
Jin-Kyoung Kim*, Gyo-Nam Kim1, Hae-Dong Jang Department of Food 
and Nutrition, Hannam University, Korea, 1Department of Food Science, 
Purdue Univesity, USA

P11-230 Improvement of the α-Glucosidase Inhibitory Activity of Bean 
and Cereal by Germination with Tea Catechin and Chitosan
Bing Zhou*, Ji-Hye Song, Jin-Kyoung Kim, Thi Kim Chung Phi, Eui-Su 
Kim, Young-In Kwon, Hae-Dong Jang Department of Food and Nutrition, 
Hannam University, Korea

P11-231 Characterization of Cell Membrane Permeability of Thymol 
and Thymyl Methyl Ether in HepG2 Cell Line
Thi Kim Chung Phi*, Ji-Hye Song, Hae-Dong Jang Department of Food 
and Nutrition, Hannam University, Korea

P11-232 Antioxidant Capacity of Some 11 Native Sprout Leafs
Myung Hwa Kang*, Tae Su Kim, Chun Geon Park1, Hyesuk Kim, Jieun 
Bae, Jiyeon O Department of Food Science and Nutrition, Hoseo 
University, Korea, 1National Institute of Horticultural & Herbal Sciences, 
RDA, Korea

P11-233 Anti-inflammatory Effect of Phyllanthus urinaria L. Extracts
Tae Su Kim*, Sung Pyo Lee, Soi Park, Sang Bum Koh2, Chun Geon Park3, 
Myung Hwa Kang1 Misuba RTech Co., Ltd, Korea, 1Department of Food 
Science and Nutrition, Hoseo University, Korea, 2Korea Testing Research 
Institute, Korea, 3National Institute of Horticultural & Herbal Sciences, 
RDA, Korea

P11-234 Antioxidant Effects of Methanol Extracts Prepared from 
Atractylodes japonica and Peucedani radix
Myung Hwa Kang*, Soi Park1, Tae Su Kim1, Sung Pyo Lee1, Chun Geon 
Park2 Department of Food Science and Nutrition, Hoseo University, 
Korea, 1Misuba RTech Co., Ltd., Korea, 2National Institute of 
Horticultural & Herbal Sciences, RDA, Korea

P11-235 Reparatory and Preventive Effects of Herb Extracts on 
Hyperuricemia and Gout
Dongwoo Kim*, Minhyuk Bang, Yang Yu, Jongkeun Kim, Kimoon Park 
Department of Food Science & Biotechnology, Sungkyunkwan University, 
Korea

P11-236 Black cohosh (Cimicifuga racemosa) Induces Endothelium- 
dependent Relaxation on Isolated Rat Thoracic Aorta
HeeJin Son*, AhYoung Song, BoHyun Lee, JiHyun Ryu, EunYoung Kim, 
MeeRa Rhyu Functional Food Technology Research Group, Korea Food 
Research Institute, Korea

P11-237 Functional Characteristics of the Egg Shell Membrane 
Hydrolysates as a Cosmetic Material
Jinhee Yoo*, Minhyuk Bang, Minji Kim, Jongkeun Kim1, Hyunsuk Kim1, 
Kimoon Park Department of Food Science & Biotechnology, 
Sungkyunkwan University, Korea, 1Sungkyun Biotech Co., Ltd., Korea

P11-238 Influence of Far-infrared Irradiation on Total Soluble Matter 
and Antioxidant Activities in Different Parts of Safflower 
(Carthamus tinctorius L.)
Sung-Yeon Gim1*, Sung-Won Kang1, Ip-Sae Gam1, Ji-Kyung Lee1, 
Sung-Gil Choi1,2 1Department of Food Science and Technology, 
Gyeongsang National University, Korea, 2Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea

P11-239 Inhibotiry Effect of Aged Black Garlic on LPS-Induced 
Inflammation and Comparison with That of Garlic in RAW 
264.7 Cells
Minjee Kim*, Mee Ree Kim Department of Food and Nutrition, 
Chungnam National University, Korea

P11-240 Earthworm Methanol Extract Inhibited Adhesion, Migration 
and Invasion in MDA-MB-231 and MCF-7 Cancer Cell Lines
Hyeon-A Kim*, Chae-Hyeon Lee1, Min-Sook Kim Department of Food & 
Nutrition, Mokpo National University, Korea, 1Gwanju Science High 
School, Korea

P11-241 Antimetastatic Effect of Loquat (Eriobotrya japonica) Extract 
Fraction in Cell Based Assay with MDA-MB-231 Human 
Breast Cancer Cells
Hyeon-A Kim*, Min-Sook Kim, Dong-Young Rhuy1, Yong-Jae Kim2, 
Humyoung Baek2 Dept. of Food & Nutrition, Mokpo National University, 
Korea, 1Dept. of Medical Plant Resources, Mokpo National University, 
Korea, 2Korea INSpharm Research Institute, Korea

P11-242 The Effects of Cudrania tricuspidata on Antioxidative 
Activity, ACE Inhibition and Platelet Aggregation In Vitro
Mi Ra Park*, Hyunjung Hwang, Min Sook Kang, Bo Kyung Kim, 
Mihyang Kim Department of Food and Nutrition, Silla University, Korea

P11-243 Enhancement of Detoxifying System in Human Colon Cancer 
Cell Lines by Natural Compounds
Ji Sun Lim*, Min Young Han, Ye Seul Hong, Chaelim Jung, Jung-Hwa 
Han, Mi-Kyung Sung1, Young-Rok Seo2, Jong-Sang Kim School of 
Applied Biosciences and BK21 Research Team for Developing Functional 
Health Food Materials, Kyungpook National University, Korea, 
1Department of Food and Nutrition, Sookmyung Women’s University, 
Korea, 2School of Medicine, Kyung Hee University, Korea
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P11-244 The Anti-oxidant Effect of Germinated Brown Rice by 
Regulating Galectin-3 in Human Carcinoma Cells
Min Young Han*, Ji Sun Lim, Ye Seul Hong, Chaelim Jung, Jung-Hwa 
Han, Insil Park, Hyo Jung Kim, Mi-Kyung Sung1, Young-Rok Seo2, 
Jong-Sang Kim School of Applied Bioscience, Kyungpook National 
University and BK21 Team for Developing Functional Health Food 
Materials, Korea, 1Department of Food Science and Nutrition, Sookmyung 
Women’s University, Korea, 2Department of Life Science, Dongguk 
University, Korea

P12 Food Microbiology, Fermentation & Enzyme

P12-001 Molecular Cloning of the Various β-Glucosidase Genes from 
Bifidobacterium spp. and Comparative Analysis of Their 
Expressed β-Glucosidase Activities
So Youn Youn1*, Myeong Soo Park2,3, Geun Eog Ji1,3 1Department of Food 
and Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Department of Hotel Culinary Arts, Anyang Science 
University, Korea, 3Research lnstitute, Bifido Inc., Korea

P12-002 Biotransformation of Coumarins from Extract of Angelica 
gigas Nakai and Its Inhibitory Effect on Acetylcholinesterase 
Activity
Hye Yoon Kang1*, Hyun Joo You1, Geun Eog Ji1,2 1Department of Food 
and Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Research Institute, Bifido Inc., Korea

P12-003 Beneficial Effect of Probiotic Extracts on Digestion and 
Defecation
Young Sun You*, Shin Sik Choi Department of Food and Nutrition, 
Myongji University, Korea

P12-004 Identification of Dominant Wild Yeast from Fermented Plant 
Exudates with Sucrose
Chidoo Oh*, Deokyoung Jhon Department of Food and Nutrition, 
Chonnam National University, Korea

P12-005 Analysis of Physicochemical and Volatile Flavor Compounds 
in Vinegars
Na-Ri Yoon*, Hye-Jung Sim, Young-Jun Kim1, Kyung-Hee Koh 
Department of Food Science and Nutrition, The Catholic University of 
Korea, Korea, 1Ottogi Research Center, Korea

P12-006 Evaluation of Bacterial Community in Korean and Chinese 
Kimchi Using T-RFLP
Doohyun An*, Jong-Hoon Lee Department of Food Science and 
Biotechnology, Kyonggi University, Korea

P12-007 Changes of Enzyme Activities in Rice Koji Prepared with 
Aspergillus oryzae CM-4 by Pretreatment Conditions of Raw 
Materials
Jong Hyun Hwang*, Hye Sun Choi1, Seung Eun Lee2, Sung Bae Kim2, Sun 
A Lee2, Na Kyoung Kwak2 Department of Food and Nutrition, Chungju 
National University, Korea, 1National Academy of Agricultral Science, 
Korea, 2Department of Food Science and Technology, Chungju National 
University, Korea

P12-008 Differential Biotransformation of Major Ginsenosides by 
Leuconostocs and Lactobacilli
Su Ji Park1*, Myeong Soo Park2,3, Geun Eog Ji1,3 1Department of Food and 
Nutrition, Seoul National University, Korea, 2Department of Hotel 
Culinary Arts, Anyang Science University, Korea 3Research Institute, 
Bifido Inc., Korea

P12-009 Simultaneous Production of 4-Hydroxybenzyl Alcohol and γ
-Amino Butyric Acid from the Extract of Gastrodia elata 
Blume by Lactobacillus brevis GABA100
Moo Young Lee1*, Myeong Soo Park2,3, Soon Ah Kang4, Geun Eog Ji1,3 

1Department of Food and Nutrition, Seoul National University, Korea, 
2Department of Hotel Culinary Arts, Anyang Science University, Korea, 
3Research Institute, Bifido Inc., Korea, 4Dept. Fermented Food Science, 
Seoul University of Venture & Information, Korea

P12-010 Characterization of Co-culture of Bifidobacterium and 
Propionibacterium in Milk and Soybean Milk
Qianqian Wu1*, Hyun Ju You1, Hyung Jin Ahn1, Bin Kwon2, Geun Eog Ji1,2 

1Department of Food and Nutrition, Seoul National University, Korea, 
2Research Institute, Bifido Inc., Korea

P12-011 Conversion of Isoflavonoids and Ginsenosides to Aglycones by 
the Enzyme Extracts from the Recombinant Bifidobacterium 
bifidum BGN4 Expressing β-Glucosidase
Hyung Jin Ahn1*, Hyun Ju You1, Qian qian Wu1, Jin Yong Kim1, Myeong 
Soo Park2, Geun Eog Ji1,3 1Department of Food and Nutrition, Research 
Institute of Human Ecology, Seoul National University, Korea, 
2Department of Hotel Culinary Arts, Anyang Science University, Korea, 
3Research Institute, Bifido Inc., Korea

P12-012 Production of PD-enriched Platycodi Radix Extract by 
Transformation of PD3 and PD with Probiotic Bacteria
Hyung Jin Ahn1*, Hyun Ju You1, Geun Eog Ji1,2 1Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Research Institute, Bifido Inc., Korea

P12-013 Comparison of Physicochemical Properties of Korean Tradi-
tional Doenjang during Aging
Keum Ok Kim*, Hyeong Eun Kim, Song Yi Han, Dong Jun Sim, Seung 
Kwon Choi, Yong Suk Kim Department of Food Science & Technology, 
Chonbuk National University, Korea

P12-014 Analysis of Two Important Structural Domains of Amylo-
sucrase from Neisseria polysaccharea and Deinococcus 
geothermalis
Dong-Ho Seo*, Jong-Hyun Jung, Suk-Jin Ha, Cheon-Seok Park Graduate 
School of Biotechnology and Institute of Life Sciences & Resources, Kyung 
Hee University, Korea

P12-015 Specificity of Bacterial Debranching Enzymes toward 
Branched Chains of Glycogen and Amylopectin and Their 
Application in Starch Processing
Phuong Lan Tran4*, Myo-Jeong Kim1,3, Jong-Tae Park1, Eui-Jeon Woo2, 
Xuehong Li1, Jae-Hoon Shim1, Ershita Fitria Oktavina4, Hwan-Ung Yong4, 
In-Hee Hong4, Hai Dang Nguyen4, Tae-Joo Yang1, Cheon-Seok Park5, 
Kwan-Hwa Park1,4 1Department of Food Science and Biotechnology, Seoul 
National University, Korea, 2KRIBB (Korea Research Institute of Bioscience 
and Biotechnology), Korea, 3Food Research Institute and School of Food and 
Life Science, and Biohealth Products Research Center, Inje University, Korea, 
4Division of Life Sciences, University of Incheon, Korea, 5Graduate School of 
Biotechnology, and Institute of Life Science and Resources, Kyung Hee 
University, Korea

P12-016 Changes in Physicochemical Properties during Aging of 
Traditional Soy Sauce Prepared with Various Soybean 
Cultivars
Keum Ok Kim*, Hyeong Eun Kim, Song Yi Han, Dong Jun Sim, Yong Suk 
Kim Department of Food Science & Technology, Chonbuk National 
University, Korea

P12-017 Changes in Microbial Characteristics and Enzyme Activities of 
Low-salt Kochujang Added with Natural Additives during 
Fermentation
Dong Jun Sim*, Hyeong Eun Kim, Yong Suk Kim Department of Food 
Science & Technology, Chonbuk National University, Korea

P12-018 Comparison of Bacteria and Enzyme Activity of Cheong-
gukjang Prepared with Various Soybean Cultivars
Song Yi Han*, Yong Suk Kim Department of Food Science & Technology, 
Chonbuk National University, Korea

P12-019 Improvement of the Expression Level of β-Glucosidase from 
Agrobacterim sp. in Escherichia coli Using Rare Codon 
Modification
Jae-Hoon Shim1,2*, Stephen G. Withers2 1Department of Food Science and 
Nutrition, Hallym University, Korea, 2Department of Chemistry, 
University of British Columbia, Canada
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P12-020 Changes in Bacteria and Enzyme Activities during Fermen-
tation of Kochujang Added with Pine Nut
Song Yi Han*, Yong Suk Kim Department of Food Science & Technology, 
Chonbuk National University, Korea

P12-021 The Study on Development of Detection Method for Human 
Astrovirus Virus in Artificially Contaminated Water
Jeong-Soo Lee*, Myoung-Hee Shin, Soon-Ho Lee, In-Gyun Hwang Food 
Microbiology Division, Food Safety Evaluation Department, National 
Institute of Food and Drug Safety Evaluation, Korea Food & Drug 
Administration, Korea

P12-022 Improvement of Clostridium perfringens Standards in 
Fermented Foods by Microbial Risk Assessment
Joon-Il Cho*, Soon-Ho Lee, Jun-Hyuk Choi, Eun-Jung Choi, In-Gyun 
Hwang Food Microbiology Division, Food Safety Evaluation Department, 
National Institute of Food and Drug Safety Evaluation, Korea Food and 
Drug Administration, Korea

P12-023 Quality Characteristics of Kimchi with Lactobacillus paracasei 
KB28 as a Starter
Hyang Sik Yoon*, Seon Hyeong Lim, Jae Goan Noh, Nam Soo Han1, Sang 
Chul Lim Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea, 1Department of Food Science and Technology, Chungbuk 
National University, Korea

P12-024 Development of Brown Rice Vinegar Manufacturing with 
Improved Steam Process
Yong-Jin Jeong*, Se-Young Jang, Seung-Mi Woo, Jong-Hwan Lee, 
Soo-Hwan Yeo1 Department of Food Science and Technology, Keimyung 
University, Korea, 1Fermentation & Food Processing Division, 
Department of Agrofood Resources, NAAS, RDA, Korea

P12-025 Quality Comparison between DIY (Do It Yourself) Traditional 
Brown Rice Vinegar and Commercial Brown Rice Vinegars
Yong-Jin Jeong*, Seung-Mi Woo, Yong-Jun Jo, Na-Hye Sung, Soo-Hwan 
Yeo1 Department of Food Science and Technology, Keimyung University, 
Korea, 1Fermentation & Food Processing Division, Department of 
Agrofood Resources, NAAS, RDA, Korea 

P12-026 Isolation and Identification Characteristics of Oligotrophic 
Strains with High Enzyme Activity from Buckwheat 
Sokseongjang
Hye Sun Choi*, Ji Yeun Kim, Soo-Hwan Yeo, Sung Yeol Baek, Hye 
Young Park, Na Young Park, Sun Young Lee Department of Agro-food 
Resources, National Academy of Agricultural Science, RDA, Korea

P12-027 Molecular and Morphological Identification of Fungal Species 
Isolated from Bealmijang meju
Ji Yeun Kim*, Sun Young Lee, Na Young Park, Hye Sun Choi Department 
of Agro-food Resources, National Academy of Agricultural Science, RDA, 
Korea

P12-028 Development of a High-throughput Screening Method for 
Recombinant Escherichia coli with Intracellular Dextrans-
ucrase Activity
So-Ra Lee*, Ah-Rum Yi, Hong-Gyun Lee, Myoung-Uoon Jang, Jung-Mi 
Park, Nam Soo Han, Tae-Jip Kim Department of Food Science and 
Technology, Chungbuk National University, Korea

P12-029 A Study on the Probiotic Property and Antimicrobial Activity 
of Lactic Acid Bacteria Isolated from Kimchi
Min-Kyung Choi*, Eun-Ju Song, Sang-Young Seo, Min-Sil Ahn, 
Young-Sun Kim, Kui-Jae Lee1 Resources and Food Division, Jeollabukdo 
Agricultural Research and Extension Services, Korea, 1College of 
Enviromental & Bioresource Science, Chonbuk National University, 
Korea

P12-030 Effect of Various Salt Ions on Enzymatic Production of 
L-Arabinose by Arabinosyl Hydrolases
Jung-Mi Park*, Myoung-Uoon Jang, Deok-Man Han, Hee-Chang Shin, 
Nam Soo Han, Tae-Jip Kim Department of Food Science and Technology, 
Chungbuk National University, Korea

P12-031 Cloning and Characterization of Highly Thermostable β

-Glucanase from Thermotoga neapolitana
Min-Jeong Kim*, Hee-Chang Shin, Jung-Mi Park, Myoung-Uoon Jang, 
Song-Hee Lee, Tae-Jip Kim Department of Food Science and Technology, 
Chungbuk National University, Korea

P12-032 Enzymatic Characterization of Thermostable Mannose-6- 
phosphate Isomerase from Thermotoga neapolitana
Hee-Chang Shin*, Deok-Man Han, Myoung-Uoon Jang, Jung-Mi Park, 
Tae- Jip Kim Department of Food Science and Technology, Chungbuk 
National University, Korea

P12-033 Production of 4-α-Glucanotransferase-amylose Complex as 
Food-grade Enzyme and Its Applications
Min-Su Kim*, Jun-Hyuck Jang, Young-Wan Kim Department of Food 
and Biotechnology, Korea University, Korea

P12-034 Improvement of a Fermentation Host, Saccharomyces 
cerevisiae, to Produce Better Aroma Composition
Tianzhang Zhang*, Jaemin Ko, Xiangpeng Meng, Jong-Tae Park, 
Gilhwan An Department of Food Science and Technology, Chungnam 
National University, Korea

P12-035 Effect of Leuconostoc mesenteroides with High Mannitol 
Producing Capacity as a Starter in Kkakdugi
Hye-Young Seo*, Sun Young Lee, Sang Min Jo, Miran Kang, Ja Young 
Jang, Ji Hee Yang, Sung-Hee Park, Wan Soo Park World Institute of 
Kimchi, Korea

P12-036 The Fermentative Characteristics of Kimchi Added Leu-
conostoc mesenteroides Producing Mannitol
Sung-Hee Park*, Sun Young Lee, Sang Min Jo, Miran Kang, Ja Young 
Jang, Ji Hee Yang, Mi Ai Lee, Hye-Young Seo, Wan Soo Park World 
Institute of Kimchi, Korea

P12-037 Identification of Tyramine-producing Bacterial Isolates in 
Kimchi and Detection of Their Tyrosine Decarboxylase (tdc) 
Genes
Min-Ju Kim*, Byoung-Hoon Kim, Keun-Sung Kim Department of Food 
Science and Technology, Chung-Ang University, Korea

P12-038 Quantitative Analysis of Microbes Contaminated in 
Commercial White or Brown Rice
Byoung-Hoon Kim*, Min-Ju Kim, Keun-Sung Kim Department of Food 
Science and Technology, Chung-Ang University, Korea

P12-039 Quality Characteristics of Flounder Sikhae and Squid Sikhae 
during Fermentation
Mi Ai Lee*, Sun Young Lee, Sang Min Jo, Young Bae Chung, Jungeun 
Cho, Hyun Ju Kim, Tae Woon Kim, Hye-Young Seo, Wan Soo Park World 
Institute of Kimchi, Korea

P12-040 Selection of Lactic Acid Bacteria in High Content of Acid and 
Propolis for Kimchi Fermentation
Hye Jung Yang*, Ha Na Woo, Young Kyoung Rhee, Myung Ki Lee, Sung 
Won Moon1 Korea Food Research Institute, Korea, 1Young Dong 
University, Korea

P12-041 Effects of Removing Microorganisms of Fresh Ginseng by 
Various Washing Treatments
Da-uhm Lee*, Sun-Duk Cho, Dongman Kim1, Gun-Hee Kim Department 
of Food & Nutrition, Duksung Women’s University, Korea, 1Korea Food 
Research Institute, Korea

P12-042 Production and Its Rheological Properties of Cheese-like 
Fermented Soybean
Min Ju Park*, Sam-Pin Lee Department of Food Science and Technology, 
Keimyung University, Korea



73

The 78th Annual Meeting

P12-043 Evaluation of Pill Products Manufactured with Roasted Cereal 
Mixture Fermented by Bacillus subtilis HA
Jung Seok Kim*, Sam-Pin Lee Department of Food Science and 
Technology, Keimyung University, Korea

P12-044 Effects of Yeast Extract on the Physicochemical Properties of 
Dextran Culture Produced by Leuconostoc mesenteroides SM
Se Jin Son*, Young Cheol Song, Sam-Pin Lee Department of Food Science 
and Technology, Keimyung University, Korea

P12-045 Culture Characterization and Antibacterial Effect of Sub-
merged Culture Using Ganoderma applanatum and Pedio-
coccus pentosaceus
Ji-Eun Kim1,2*, Eun Ji Lee1, Dong Cheol Park3, Sam-Pin Lee1 1Department 
of Food Science and Technology, Keimyung University, Korea, 2World Bio 
Tech Co., Ltd., Korea, 3Department of Hotel and Food Service Industry, 
Gimcheon University, Korea

P12-046 Development of Kudzu-Yogurt and Analysis of Components 
Changes during Yogurt Fermentation
Eun-Jung Yang*, Hyun-Jae Shin1, Deuk-Sil Oh, Hyo-Eun Baek, An-Jin 
Wi, Whoa-Sig Park Jeollanamdo Forest Resources Research Institute, 
Korea, 1Department of Chemical and Biochemical Engineering, Chosun 
University, Korea

P12-047 Desirable Concentration of Rosemary and Chitosan for Kimchi 
Fermentation
Hye Jung Yang*, Young Kyoung Rhee, Myung Ki Lee, Sung Won Moon1, 
Nu Ri Sin Korea Food Research Institute, Korea, 1Young Dong 
University, Korea

P12-048 Optimization of Endo-protease Production in Bacillus 
amyloliquefaciens Culture Design of Experiment
Dong Woon Cho*, Hyun Ah Bae, Ji Hye Kim, Dong Kyu Kang, Dae-Hee 
Lee, Byung Serk Hurh Department of Bio-Research & Development 
Center, Sempio Foods Company, Korea

P12-049 Reduction of Citrinin Formation in Angkak Produced by 
Monascus purpureus
Hyang-Rin Kang*, Han-Joon Hwang Department of Food and 
Biotechnology, Korea University, Korea

P12-050 Changes in Starch-Hydrolyzing Activities and Expression 
Levels of Barley α-Amylase Isozyme 2 by Site-specific 
Mutations and Their Combinations
Deok-Man Han*, Seung-Ho Choi, Myoung-Uoon Jang, Jung-Mi Park, 
Birte Svensson1, Tae-Jip Kim Department of Food Science and 
Technology, Chungbuk National University Korea, 1Technical University 
of Denmark, Denmark

P12-051 Identification and Characterization of Genomic Fragment 
Encoding Alginate Lyase Genes from a Metagenomic Fosmid 
Library
Su-Jung Sim*, Keun Sik Baik1, Seong Chan Park1, Han Na Choe1, Chi 
Nam Seong1, Tai-Sun Shin2, Hee Chul Woo3, Jeong-Young Cho, Duwoon 
Kim Department of Food Science and Technology and Functional Food 
Research Center, Chonnam National University, Korea, 1Department of 
Biology, Sunchon National University, Korea, 2Department of Food 
Science and Nutrition, Chonnam National University, Korea, 3Department 
of Chemical Engineering, Pukyung National University, Korea

P12-052 Screening of Sipjeondaebo-tang Fermenting Lactic Acid 
Bacteria and Compound Changes of Fermented Sipjeondaebo- 
tang
Mi hyun Kim*, Sang Yoon Choi, Hee-Do Hong, Young-Chan Kim, 
Jeonghae Rho, Jin Yeul Ma1, Chang-Won Cho Regional Food Industry 
Research Group, Korea Food Research Institute, Korea, 1TKM Integrated 
Research Division, Korea Institute of Oriental Medicines, Korea

P12-053 Screening of Hwangryunhaedok-tang Fermenting Lactic Acid 
Bacteria and Compound Changes of Fermented Hwangryun-
haedok-tang

Mi hyun Kim*, Young Kyoung Rhee, Kyung-Tack Kim, Young-Chul Lee, 
Jin Yeul Ma1, Chang-Won Cho Regional Food Industry Research Group, 
Korea Food Research Institute, Korea, 1TKM Integrated Research 
Division, Korea Institute of Oriental Medicines, Korea

P12-054 Anti-microbial & Preservability Improving Effect of Food 
Container for Traditional Food
Mi Sook Cho*, Sung Eun Bae, Jung Eun Suk, Eun Joo Choi, Jae Young 
Park Department of Nutrition Sciences & Food Management, Ewha 
Womans University, Korea

P12-055 Optimal Reaction Conditions for Polymerization of Catechin 
by Laccase in Using Acetone as Co-solvent
Hoon Kim*, Gil-Hun Baek, Ji-Yeon Park, Kwang-Won Yu, Sung-Sun 
Park1, Hyung Joo Suh1, Kwang-Soon Shin2, Tae-Young Kim3 Department 
of Food Science and Technology, Chungju National University, Korea, 
1Department of Food and Nutrition, Korea University, Korea, 
2Department of Food Science and Biotechnology, Kyonggi University, 
Korea, 3Bionic Trading Co., Ltd., Korea

P12-056 Properties of an Antimicrobial Substance from a Bacillus 
subtilis Isolated from Cheonggukjang
Salum Kindoli1*, Hwang A Lee1, Jeong Hwan Kim1,2 1Division of Applied 
Life Science (BK21), Graduate School, Gyeongsang National University, 
Korea, 2Institute of Agriculture and Life Science, Gyeongsang National 
University, Korea

P12-057 Probiotic Characterization of Bacillus subtilis KU201 Having 
Antimicrobial and Antifungal Effect from Kimchi
So-Yeon Kim*, Na-Kyoung Lee, Eun Jin Han, Hyun-Dong Paik Division 
of Animal Life Science, Konkuk University, Korea

P12-058 Effects of Lactic Acid Bacteria Inoculants on Biogenic Amines 
Formation in Cabbage-kimchi
Jin Seok Moon*, Ji Eun Ahn, Ling Li, Jeong Seon Heo, So-Young Kim1, 
Nam Soo Han Department of Food Science and Technology, Research 
Center for BioResource and Health, Chungbuk National University, 
Korea , 1Rural Development Administration (RDA), Korea

P12-059 Change of the Contents of Biogenic Amines during the Storage 
at Different Temperature
Jin-Man Kim*, Jung-Huck Park, Han-Joon Hwang Department of Food 
and Biotechnology, Korea University, Korea

P12-060 Effect of Lacticin KC24 Produced by Lactococcus lactis KC24 
against Listeria monocytogenes in Sterilized Milk
Eun Jin Han*, Na-Kyoung Lee, Ji Eun Choi, Hyun-Dong Paik Division of 
Animal Life Science, Konkuk University, Korea

P12-061 Antibacterial Effects of Extracts of Stems and Leaves of 
Ginseng (Panax ginseng C. A. Meyer) Produced by Subcritical 
Water Extraction against Various Food-borne Pathogens
Won Ju Kim*, Keun Young Min, Young-Seo Park1, Pahn-Shick Chang2, 
Myong-Soo Chung3, SangWoo Cho4, Kee-Tae Kim5, Hyun-Dong Paik Division 
of Animal Life Sciences, Konkuk University, Korea, 1Department of Food 
Science and Biotechnology, Kyungwon University, Korea, 2Program in Food 
Science and Biotechnology, Seoul National University, Korea, 3Division of Food 
Science and Engineering, Ewha Womans University, Korea, 4Pulmuone Co., 
Ltd., Korea, 5Bio/Molecular Informatics Center, Konkuk University, Korea

P12-062 Antibacterial Activities of Wheat Processing By-products
Eun-Hye Ka*, Eun-Ji Choi, Moon-Sun Hahm1, Myung-Hee Kim1, 
Hae-Dong Jang, Young-In Kwon Department of Food and Nutrition, 
Hannam University, Korea, 1Research Institute, Bioprogen Co. Ltd., 
Korea

P12-063 Isolation and Culture Conditions of Lactic Acid Bacteria Which 
Producing β-Glucosidase
Chunghee Lee*, Ok-Hee Byun1, Kun-Sub Shim2, Chan-Kyu Han3, 
Young-Seo Park1 Department of Food Engineering, Dankook University, 
Korea, 1Department of Food Science and Biotechnology, Kyungwon 
University, Korea, 2Greenbio Co., Ltd., Korea, 3Korea Food Research 
Institute, Korea
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P12-064 Bioconversion of Ginsenosides from Puffed Red Ginseng 
Using Lactic Acid Bacteria
Chunghee Lee*, Hyun-Sik Shin1, Kun-Sub Shim2, Chan-Kyu Han3, 
Young-Seo Park1 Department of Food Engineering, Dankook University, 
Korea, 1Department of Food Science and Biotechnology, Kyungwon 
University, Korea, 2Greenbio Co., Ltd., Korea, 3Korea Food Research 
Institute, Korea

P12-065 Antimicrobial Activities of 5 Selected Wheat Extracts against 
Food borne Pathogens
Eun-Ji Choi*, Sung-Hoon Jo, Eun-Hye Ka, Hak-Sung Lee1, Hae-Dong 
Jang, Young-In Kwon Department of Food and Nutrition, Hannam 
University, Korea, 1Research Institute, Bioprogen Co. Ltd., Korea

P12-066 Evaluation of Antibacterial Activity of Essential Oil from 
Artemisia capillaris
Miran Jang*, Kyung-Mi Chang, Gun-Hee Kim Plant Resources Research 
Institute, Duksung Women’s University, Korea

P12-067 Development of Modified Industrial Production Method of 
Crude Rice Wine (Makgeolli) with Yulmu
Heui-Yun Kang*, Dae-Hyoung Lee, Chang-Hui Cho, Yong-Seon Lee, 
Soon-Jae Kim, Kyeong-Yeol Park Division of Crop Development, 
Gyeonggido Agricultural Research & Extension Services, Korea

P12-068 Physicochemical Characteristics of Korean Traditional 
Makgeolli and Yakju Fermented from Rice Variety
Dae-Hyoung Lee*, Heui-Yun Kang, Yong-Seon Lee, Chang-Hui Cho, 
Soon-Jae Kim, Kyeong-Yeol Park Gyeonggido Agricultural Research & 
Extension Services, Korea

P12-069 Clarification Characteristics of Fermented Honey Wine
Dae-Hyoung Lee*, Heui-Yun Kang, Yong-Seon Lee, Chang-Hui Cho, 
Soon-Jae Kim, Kyeong-Yeol Park Gyeonggido Agricultural Research & 
Extension Services, Korea

P12-070 Quality Evaluation of Convenience Model Foods for Active 
Senior Group
Ji-Eun Jang*, Ji-Eun Oh, Weon-Sun Shin Department of Food and 
Nutrition, Hanyang University, Korea

P12-071 Inhibition Effect of Bacillus subtilis on Growth of Bacillus 
cereus
Hui-gyeong Seol*, Yu-jin Ko, Hae-su Je1, Chung-ho Ryu Division of 
Applied Life Science (BK21 program), Institute of Agriculture and Life 
Science, Gyeongsang National University. Korea, 1Geumgang-nongsan 
Co., Ltd., Korea

P12-072 Determination of Ca, K, Mg, P, Se, and Si Content in Domestic 
Beer
Kang Hyun Choi*, Se Rom Park, So A Shin, Soon Ah Kang1, Ki-Hyo Jang 
Department of Food and Nutrition, Kangwon National University, Korea, 
1Department of Fermented Food Science, Seoul University of Venture & 
Information, Korea

P12-073 Characterization of Bifidobacterium longum Strain Producing 
Gamma- aminobutyric Acid
Kang Hyun Choi*, Jeonghee Surh, Jae-Cheol Lee, Ki-Hyo Jang Dept. of 
Food and Nutrition, Kangwon National University, Korea

P12-074 Effect of Storage Temperature on Fermentation Characteristics 
of Mukeunji
Hyo Ju Kim*, Min Ji Kim, Mi Ae Bang, Ki Myong Kim, Kyung Hee Jung 
Jeonnam Biofood Techonology Center, Jeonnam Bioindustry Foundation, 
Korea

P12-075 Microbiological Quality of Essential Oils in Pork during Cold 
Storage
Da-Uhm Lee*, Mi Sook Chung1, Hye Kyoung Han, Gun-Hee Kim1 Plant 
Resources Research Institute, Duksung Women's University, Korea, 
1Department of Food and Nutrition, Duksung Women's University, Korea

P12-076 Antimicrobial Activities of Non-alcoholic Concentrate 
Products from Korean and Foreign Wines against Food-borne 
Pathogens
Seohee Lee*, Miran Jang1, Eunyoung Hong, Gun-Hee Kim Department 
of Food and Nutrition, Duksung Women’s University, Korea, 1Plant 
Resources Research Institute, Duksung Women’s University, Korea 

P12-077 Complete Genomic Analysis of Two Bacillus cereus-specific 
Phages BCP8-2 and BCP901: the New Members of SPO1-like 
Myoviruses
Nadeeka Bandara*, Jun Hee Jo, Bit Na Song, Sangryeol Ryu1, Kwang 
Pyo Kim Laboratory of Food Materials Sciences, Department of Food 
Science and Technology, College of Agriculture and Life Sciences, 
Chonbuk National University, Korea, 1Laboratory of Molecular Food 
Microbiology, Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology, Seoul National University, 
Korea

P12-078 Production of Sikhae Fermented Beverage Using Takju Yeast 
and Dextran Producing Isolates from Kimchi
Seunghwan Hwang*, Jihee Park1, Hyoju Ahn, Chang-Ho Chung 
Department of Culinary and Food Service Management, Sejong 
University, 1Department of Food Science, Sejong University, Korea

P12-079 Improved Quality of Kimchi by Using Domestic Korea Gray 
Salt and Imported Sea Salt
Jong-Min Na*, Yong-Xie Jin, Jeong-Hwan Je, Jung-Bong Kim, Se-Na 
Kim, Jae-Hyun Kim, Hong-Ju Park, Young-Sook Cho, Jin-Hyo Kim1, 
Kun-Young Park2, So-Young Kim Functional Food & Nutrition Division, 
Department of Agrofood Resources, National Academy of Agricultural 
Sciences(NAAS), RDA, Korea, 1Chemical Safety Division, National 
Academy of Agricultural Sciences (NAAS), RDA, Korea, 2Department of 
food science and nutrition, Pusan National University, Korea

P13 Food Engineering

P13-001 Preparation and Characterization of Peppermint Oil 
Microcapsules by Spray Drying
Jong Gu Kim*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

P13-002 Physical Properties of Hallabong Tangor Powder by Different 
Drying Methods
Chung Woo Lee1*, Hyun-Jeong Oh2, Yong Hwan Kim2, Yu Sung Oh2, 
Sang-Bin Lim1, 2 1Department of Food Bioengineering, Jeju National 
University, Korea, 2Biotechnology Regional Innovation Center, Jeju 
National University, Korea

P13-003 Optimizing Energy Efficiency for Providing an Environment- 
friendly, Energy-efficient Heating System
Ki-Hyun Kwon*, Hyun Seok Lee, Byeong Sam Kim, Jin-Woong Jeong, 
Chang Hyun Choi1, Hyun Woong Yun1 Korea Food Research Institute, 
Korea, 1Sungkyunkwan University, Korea

P13-004 Physical Property Change in Wheat Starch by Ultra-fine 
Pulverization
Myung-Hwan Kim*, Hee-Sun Kim, Young-Kyoung Park, Myung-Ryun 
Han1, Ae-Jung Kim1 Department of Food Engineering, Dankook 
University, Korea, 1Department of Food & Nutrition, Hyejeon College, 
Korea

P13-005 Pesticides Removal in Mandarine Orange Peel by Ultraviolet 
Rays and Photocatalytic Material
Myung-Hwan Kim*, Hee-Sun Kim, Young-Kyoung Park, Soo-Jeong Lee1 

Department of Food Engineering, Dankook University, Korea, 
1Department of Food and Nutrition, Bucheon University, Korea

P13-006 Inhibition of Foodborne Pathogens on Polystyrene, Sausage 
Casing, and Smoked Salmon by Nonthermal Plasma 
Treatments
Hahn-Bit Lee*, Young-Eun Noh, Hee-Jae Yang, Sea Cheol Min Depart-
ment of Food Science and Technology, Seoul Women’s University, Korea
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P13-007 Solubility and Dispersibility of Different-sized Red and Black 
Pepper Powders under the Aqueous Conditions
Jina Ryu*, Dong eun Kim, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

P13-008 Determination of the Analytical Methods for Physicochemical 
Properties of Calcium Carbonate Nanoparticles
Seung-Chul Yang*, Sae-Yeol-Rim Paik, Hyeon Gyu Lee1, Sanghoon Ko 
Department of Food Science and Technology, Sejong University, Korea, 
1Department of Food and Nutrition, Hanyang University, Korea

P13-009 Procedure for Preparation and Characterization of BSA (Bovine 
Serum Albumin) Nanoparticles
Sae-Yeol-Rim Paik*, Seung-Chul Yang, Pradeep Puligundla, Sanghoon 
Ko Department of Food Science and Technology, Sejong University, 
Korea

P13-010 Distribution of Molecular Weights of Total Nitrogen from 
Water Extracts of Tranditional Korean Fermented Soybean 
Paste (Doenjang) and Its Angiotensin I Converting Enzyme 
(ACE) Inhibitory Activity
Sang Hyun Lee*, Young Duk Jo, Jae Cherl Kim1 Department of Smart 
Foods and Drugs, Graduate school, Inje University, Korea, 1School of 
Food and Life Science, Inje University, Korea

P13-011 Optimizing Conditions for the Extraction of Polyphenol in 
Purple Corn Husk Using Response Surface Methodology
Tae Hyeon Kim1*, Se Jin Choi1, Jin Kyu Kim2, Min Young Lee3, Soon 
Sung Lim1,2,3 1Department of Food and Nutrition, Hallym University, 
Korea, 2Institute of Natural Medicine, Hallym University, Korea, 3Center 
for Efficacy Assessment and Development of Functional Foods and Drugs, 
Hallym University, Korea

P13-012 A Proof-of-concept Study Double Wall Coatings with Chitosan 
and Denatured β-Lactoglobulin in Food Encapsulation
PeiSia Lee*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

P13-013 Biocompatible Antioxidant-Nanoclay Hybrid System: Syn-
thesis, Characterization, and Bioavailability Evaluation
Miri Baek*, Hae-Eun Chung, Jin Yu, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

P13-014 Photoprotection for Photo-labile Compounds Using Chitosan 
Coated Beeswax-solid Lipid Nanoparticles
Hiep Minh Nguyen*, Hyun Jin Park School of Life Sciences and 
Biotechnology, Korea University, Korea

P13-015 Transdermal Nanocarrier Based on Hyaluronic Acid
Ming Kong*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

P13-016 Quality Evaluation of Commercial Boiled-dried Anchovies 
Processed in Japan
Eun-Hye Park*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

P13-017 Comparison of Chemical Components and Antioxidant 
Activity of Waxy Corns Cultured by Conventional and Envi-
ronment-friendly
Eun Mi Song*, Hyun Young Kim, Sang Hoon Lee, Cho Rong Hwang, 
Seung Hee Oh, Su Jeong Jeong, Gwi Yeong Jang, You Ri Kang, Jin Sook 
Park, Heon Sang Jeong Department of Food Science and Technology, 
Chungbuk National University, Korea

P13-018 Optimum Sterilization of Makgeolli (Korea rice wine) with 
Various Initial Concentrations of Yeasts
Jin-Won Lee*, Yun-Kyung Won, Jong-Min Noh, Yoon-Kyung Chung1, 
Jang-Woo Park2 Department of Food & Biotechnology, Hankyong 
National University, Korea, 1Department of Nutrition & Culinary Science, 
Hankyong National University, Korea, 2Graduate School of Bio & 
Information Technology and Food and Bio-industrial Research Center, 
Hankyong National University, Korea

P13-019 Drug Carrier from Palm and Palm Kernel Oil Based Glycosides
Nurul Fadhilah Aripin*, Hyun Jin Park School of Life Sciences and 
Biotechnology, Korea University, Korea

P13-020 Ultrafiltration of Aqueous Anchovy Extract by Enzymatic 
Hydrolysis
Hao Thi Ngo*, Soon-Taek Hong, Eui-Suk Lee Department of Food 
Science and Technology, and Food Emulsion Lab., Chungnam National 
University, Korea

P13-021 Optimization of the Sterilization Condition for the Production 
of Retorted Meat Products
Su-Hee Choi*, Myong-Soo Chung, Hee-Soon Chun1 Department of Food 
Science and Engineering, Ewha Womans University, Korea, 1CJ 
Corporation, Korea

P13-022 Effects of Cooling/heating Rate on Sol-gel Transformation of 
Fish Gelatin-gum Arabic Complex Coacervates
Mohammad Anvari*, Donghwa Chung Department of Marine Food 
Science and Technology, Medical and Bio-Material Research Center, 
Gangneung- Wonju National University, Korea

P13-023 Microencapsulation of Fucoxanthin by Complex Coacervation 
with Solid Core
Jie Quan*, Donghwa Chung Department of Marine Food Science and 
Technology, Medical and Bio-Material Research Center, 
Gangneung-Wonju National University, Korea

P13-024 Subcritical Water Extraction of Kaempferol from Ginseng Leaf
Seo-Yeon Yoo*, Myong-Soo Chung, Chan-Ick Cheigh Ewha Womans 
University, Korea

P13-025 Subcritical Water Extraction of Flavonoid Catechins from 
Green Tea
Min-Jung Ko*, Myong-Soo Chung, Chan-Ick Cheigh Department of Food 
Science and Engineering, Ewha Womans University, Korea

P13-026 Zizyphus jujube-based Edible Film Development by the 
Depolymerization Processes
Hahn-Bit Lee*, Hee-Jae Yang, Jin Ho Jo, Sea Cheol Min Department of 
Food Science and Technology, Seoul Women’s University, Korea

P13-027 Application of the Combined Method Using Ultrasonic 
Homogenization and Electro-spraying in the Formation of 
Nano Carrier Systems
Sung-Hwan Bang*, Hyun Jin Park School of Life Sciences and 
Biotechnology, Korea University, Korea

P13-028 Preparation of Lignan-enriched Concentrate from the Water- 
extraction Residue of Omija (Schizandra chinensis Baillon) 
Fruits
Heungsop Shin*, Mijin Choi, Youjin Kim, Jongseong Jin, Seungkyu 
Byun Department of Chemical Engineering and Biotechnology, Korea 
Polytechnic University, Korea

P13-029 Physical Characteristics of Red Pepper Powder with Particle 
Size Distribution
Seung Hee Oh*, Hyun Young Kim, Sang Hoon Lee, Cho Rong Hwang, In- 
Guk Hwang1, Young Hwang1, Seon Mi Yoo1, Haeng Ran Kim1, Hae 
Young Kim2, Junsoo Lee, Heon Sang Jeong Department of Food Science 
and Technology, Chungbuk National University, Korea, 1Department of 
Agro-food Resources, National Academy of Agricultural Science, Korea, 
2Department of Food Science and Nutrition, Yongin University, Korea

P13-030 Isolation and Identification of an Antiproliferative Substance 
from Germinated Rough Rice (Oryza sativa L.)
Hyun Young Kim*, In-Guk Hwang1, Sang Hoon Lee, Tae Myoung Kim2, 
Dong-Sik Park1, Jae-Hyun Kim1, Dae Joong Kim2, Junsoo Lee, Heon Sang 
Jeong Department of Food Science and Technology, Chungbuk National 
University, Korea, 1Department of Agrofood Resources, NAAS, RDA, 
Korea, 2College of Veterinary Medicine, Chungbuk National University, 
Korea
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P13-031 Listeria monocytogenes Inhibition by Defatted Mustard Meal- 
based Edible Films
Hahn-Bit Lee*, Bong Soo Noh, Sea Cheol Min Department of Food 
Science and Technology, Seoul Women's University, Korea

P13-032 Preparation of β-Carotene Nanoemulsion by Microfluidization 
Techniques
Yeon-Ji Jo*, Yun-Joong Kwon Department of Food Science and 
Biotechnology, Kyonggi University, Korea

P13-033 Effect of trans-Cinnamaldehyde Nanoemulsion on the Inhi-
bition of Bacteria Growth
Yeon-Ji Jo*, Ji-Yoo Baek, Yun-Joong Kwon, Mi-Jung Choi Department of 
Food Science and Biotechnology, Kyonggi University, Korea

P13-034 Inactivation of Escherichia coli by Dielectric Barrier Discharge 
Plasma
Taehoon Lee*, Wooderck Hawer, Chulkyoon Mok Department of Food 
Science and Biotechnology, Kyungwon University, Korea

P13-035 Effect of High Pressure Treatment Combined with Thermal 
Processing on Storage of Model Pork Sausage
Ji Sook Kim*, Ji Yeon Chun, Sang Gi Min Laboratory of Food 
Engineering, Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

P13-036 Effect of Acetic Acid Addition on the Acetic Acid 
Fermentation of Makgeolli
Min Young Kim*, Ji Yeon Chun, Sang Gi Min Laboratory of Food Engi-
neering, Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

P13-037 Optimization of Trans-cinnamaldehyde Nanoemulsion 
Formulation
Yeon-Ji Jo*, Ji-Yoo Baek, Yun-Joong Kwon, Mi-Jung Choi Department of 
Food Science and Biotechnology, Kyonggi University, Korea

P13-038 Enzymatic Treatments of Ginseng Extracts for Increasing the 
Yield of Ginsenoside Compound K
Sung Ho Ahn*, Hee Chul Jung, Young Jin Choi Department of 
Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea

P13-039 Novel Strategy to Enhance Sensitivity of Visible Detection 
Using the Aggregation of Gold Nanoparticles
Young Sang You*, Seokwon Lim, Yeong Eun Lee, Young Jin Choi 
Department of Agricultural Biotechnology and Center for Agricultural 
Biomaterials, Seoul National University, Korea

P13-040 Formulation of Milk Protein Hydrogel by Freezing Process
Ji-Yoo Baek*, Kyuya Nakagawa1, Yeon-Ji Jo, Mi-Jung Choi Department 
of Food Science and Biotechnology, Kyonggi University, Korea, 
1Research Center for Nano-Micro Structure Science and Engineering, 
University of Hyogo, Japan

P13-041 Microshpere Hydrogel Formation from WWPI/WHMP Emulsion
Ji-Yoo Baek*, Yeon-Ji Jo, Mi-Jung Choi Department of Food Science 
and Biotechnology, Kyonggi University, Korea

P13-042 Ginsenosides Extraction from Korean Fresh and Red Ginsengs 
by High Hydrostatic Pressure and Enzyme Combinations
Do-Yeon Kim*, Hyun-Jung Oh, Jin-Soo Maeng, Yong-Jin Cho, Namsoo 
Kim, Chul-Jin Kim, Chong-Tai Kim Korea Food Research Institute, 
Korea

P14 Food Processing

P14-001 Effects of Flaxseed Powder on the Quality Characterisitcs of 
Yellow Layer Cake
Yeoung-Ae Kim* Konyang University, Korea

P14-002 Effects of Raw and Roasted Oat Flour on Quality of Oat Sponge 
Cake

Induck Choi*, Ouk-Kyu Han, Chon-Sik Kang, Young-Keun Cheong, 
Tae-Il Park, Kee-Jong Kim, Sang-Jong Lim National Institute of Crop 
Science, RDA, Korea

P14-003 Properties of Wet Noodle Containing Germinated Yakkong 
Flour
Sung-Mi Han*, Ji-Soo Han1, Bo-Hyun Hwang1, Jung-Ah Han1 Major in 
Nutrition Education, Granudate School of Education, Sangmyung 
University, Korea, 1Department of Foodservice Management and 
Nutrition, Sangmyung University, Korea

P14-004 Effects of Tapioca Starch on the Characteristics of Rice Bread
So-Young Choe*, Oh-Heun Kwon, Jung-A Ryu, Dong-Kyoon Kang, 
Seong- yong Choi Department of Agricultural Environment, 
Gyeongsangbuk-do Agricultural Research & Extension Services, Korea

P14-005 Evaluation of Anthocyanins Changing in Malting and Brewing 
of Colored Grain of Barley
Mi-Jung Kim*, Jong-Chul Park1, Jung-Tae Kim, Sun-Lim Kim, 
Yu-Young Lee, Jang-Hoon Sung, Choon-Ki Lee, Wook-Han Kim 
National Institute of Crop Science, RDA, Korea, 1Department of Rice and 
Winter Cereal Crop, NICS, RDA, Korea

P14-006 Characteristics and Stability of Glutathione-loaded Nanopar-
ticles
Seung Hyun Koo*, Ji-Soo Lee, Sun-Ah Park, Hyeon Gyu Lee Department 
of Food and Nutrition, Hanyang University, Korea

P14-007 Characteristics of Wheat Flour Dough and Muffins as Affect by 
Wheat Flour/Resistant Starch Ratio and Various Hydrocolloids
Hua Yao*, Kwang Yeon Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

P14-008 Physicochemical and Rheological Properties of Different 
Starches Replaced by Cross-Linked RS 4 Starches
Soo Jin Jun*, Kwang Yeon Lee, Aera Ko, Hyeon Gyu Lee Department of 
Food and Nutrition, Hanyang University, Korea

P14-009 Synergistic Anti-radical Effects between Natural Antioxidants 
and Herbal Mixture
In Young Bae*, Yu Jin Jun, Song Yi Park, Hyeon Gyu Lee Department of 
Food and Nutrition, Hanyang University, Korea

P14-010 β-Glucan from a New Mushroom, Chamsong-I (Lentinus 
edodes): Structure and Antitumor Effect
Hye Won Kim*, In Young Bae, Hyun Jae Yoo, Eun Suh Kim, Hyeon Gyu 
Lee Department of Food and Nutrition, Hanyang University, Korea

P14-011 Characteristics and Antioxidant Activity of Astaxanthin 
Loaded Nanoparticles
Hyun Jae Yoo*, Ji-Soo Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

P14-012 Characteristics of Calcium Alginate Gel Beads Entrapping Soy 
Protein Hydrolysates
Joo-Young Yoon*, Ji-Soo Lee, Da Young Hong, Eun Jung An, Hyeon Gyu 
Lee Department of Food and Nutrition, Hanyang University, Korea

P14-013 Optimization of Extraction Conditions for Jujube Pulp and 
Seed Using Response Surface Methodology
Hye Jung Han*, Ji-Soo Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

P14-014 Effects of Dry Particle Coating of Microparticulated Soybean 
Hull and Rice Flour on the Reduction of Fat Uptake in 
Doughnut
Ahra Cho*, Yong-Gi Chun, Bum-Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea

P14-015 Preparation of High Dietary Fiber Bread with Microparti-
culated Wheat Bran Fractions and Wheat Flour Mixture or 
Composite
Yong-Gi Chun*, Ahra Cho, Bum-Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea
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P14-016 Encapsulation Effects of Arrowroot (Puerariae radix) Extracts 
with Various Cyclodextrin
Myung-Gon Shin*, Myung-Woo Byun, Bum-Sik Yoon, Yun-Woo Sung, 
Gyu-Hee Lee Dept. of Food Science & Biotechnology, Woo-Song 
University, Korea

P14-017 Characteristics of Percimon (Diosyros kaki) Wine Fermented 
with Two Different Wild Type Yeast
Gyu-Hee Lee*, Myung-Woo Byun, Seung-Whan Bae, Ji-Hea Kang, 
Myung- Gon Shin Dept. of Food Science & Biotechnology, Woo-Song 
University, Korea

P14-018 Development of Sour Dough for Steamed Rice Bread
Dong-myung Song*, Hong-suk Kye, Shin-woo Kim1, Sun-hye Kim1, 
Myeong-jae Lee1 Food Engineering Lab., Kyungwon University, Korea, 
1BISION Corporation R&D Center, Korea

P14-019 Development and Quality Characteristics of Rice Noodles 
Made with Added HPMC (hydroxypropyl methylcellulose)
Hyung Sun Kim1*, Hyun Jin Park1,2 1College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Packaging 
Science, Clemson University, USA

P14-020 Encapsulation Effects of Onion Flavors
Myung-Gon Shin*, Myung-Woo Byun, Seung-In Park, Hae-Ji Choi, 
Gyu-Hee Lee Department of Food Science & Biotechnology, Woo-Song 
University, Korea

P14-021 Chemical and Sensory Characteristics of Yacon (Smallanthus 
sonchifolius) Extracts
Myung-Woo Byun*, Myung-Gon Shin, Min-Hee Han, Chang-Wook Lee, 
Gyu-Hee Lee Dept. of Food Science & Biotechnology, Woo-Song 
University, Korea

P14-022 Effect of Various Umami Components on Tastes and the Physi-
cochemical Properties of Wheat Flour Noodle
Sung-Hee Han*, Soo Yeon Chung1, Sang-Min Kim1, Yun-Jung Kim2, Fujimura 
Shinobu2, Chul Rhee3 Institute of Life Science and Natural Resources, College of 
Life Sciences and Biotechnology, Korea University, Korea, 1Department of 
Biotechnology, College of Life Sciences and Biotechnology, Korea University, 
Korea, 2Division of Life and Food Science, Graduate School of Science and 
Technology, Niigata University, Japan, 3Division of Food Bioscience and 
Technology, Korea University, Korea

P14-023 Ultra High Pressure Extraction (UHPE) of Platycosides from 
Platycodon grandiflorum A. DC. Powder
Jong-Jang Jo*, Byung-Yong Kim, Moo-Yeol Baik Department of Food 
Science and Biotechnology, Kyung Hee University, Korea

P14-024 Development of Aged Black Garlic Bulb with Low Garlic Taste
Myung-Woo Byun*, Ga-Seon Im, Myung-Gon Shin, In-Keun Chun, 
Gyu-Hee Lee Dept. of Food Science & Biotechnology, Woo-Song 
University, Korea

P14-025 Polyphenol Contents of Buckwheat Sprout According to 
Sprouting Condition
Gyu-Hee Lee*, Myung-Gon Shin, Rock-Kyum Kim, Wha-Young Lee, 
Myung- Woo Byun Dept. of Food Science & Biotechnology, Woo-Song 
University, Korea

P14-026 Evaluation of β-Glucan-enriched Materials from Chamsong-I 
Mushrooms (Lentinus edode) as an Oil Barrier in Fried Noodles
Soojung Heo*, In Young Bae1, Hyuk-Gu Park2, Hyeon Gyu Lee1, Suyong 
Lee Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 1Department of 
Food and Nutrition, Hanyang University, Korea, 2Hana Natural 
Substance Institute, Hanabiotech Ltd., Korea

P14-027 Functional Characterization of High Amylose Rice Flours with 
Different Particle Sizes as an Oil Barrier in Fried Foods
Seungmi Lee*, Suyong Lee Department of Food Science & Technology 
and Carbohydrate Bioproduct Research Center, Sejong University, Korea

P14-028 Manufacture of Rice Bran Bread or Cookies and Their 
Physiochemical Characterization
Seung-Hee Nam*, Young-Ok Kim, Jeong-Hwa Kang, Mi-Hyang Jang, 
You-Seok Lee, Kyung-Ju Jung Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, 
Korea

P14-029 Physiochemical Analysis of Various Cabbage Roots and Its 
Practical Application
Seung-Hee Nam*, Jang-Hyun Park1, Jeong-Hwa Kang, Bong-Yun Oh, 
Mi-Hyang Jang, Kyung-Ju Jung Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, 
Korea, 1Pear Research Institute, National Institute of Horticultural and 
Herbal Science, Korea

P14-030 Physiochemical and Functional Characterization of Mulberry 
Leaves Pickles
Seung-Hee Nam*, Jeong-Hwa Kang, Young-Ok Kim, Bong-Yun Oh, 
You- Seok Lee, Kyung-Ju Jung, Kyeong-Ju Choi, Min-Soo Park Food and 
Farm Management Research Institute, Jellanamdo Agricultural Research 
and Extension Services, Korea

P14-031 Manufacture and Physiochemical Characterization of 
Optimum Steamed Rice Cake Using Sticky Barley
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Sun- 
Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung, Kyeong-Ju Choi Food and 
Farm Management Research Institute, Jellanamdo Agricultural Research 
and Extension Services, Korea

P14-032 Optimum Packing, Storage and Distribution Conditions of 
Traditional Yukwa
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Sun- 
Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung, Kyeong-Ju Choi Food and 
Farm Management Research Institute, Jellanamdo Agricultural Research 
and Extension Services, Korea

P14-033 Improvement and Characterization of Puffing Techniques in 
Ttraditional Yukwa Bandegi
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Sun- 
Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung, Kyeong-Ju Choi Food and 
Farm Management Research Institute, Jellanamdo Agricultural Research 
and Extension Services, Korea

P14-034 Optimum Heating for Improving the Quality of Onion Extract 
Juice
Bong-Yun Oh*, Jeong-Hwa Kang, Young-Ok Kim, You-seok Lee, 
Seung-Hee Nam, Kyung-Ju Jung Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, 
Korea

P14-035 The Quality of Pasta by Rice Powder Mixing Ratio
Bong-Yun Oh*, Jeong-Hwa Kang, Young-Ok Kim, You-Seok Lee, 
Kyung-Ju Jung, Kyung-Ju Choi, Min-Su Park Food and Farm 
Management Research Institute, Jellanamdo Agricultural Research and 
Extension Services, Korea

P14-036 Effect of Seawater Treatment on Quality of Rice during 
Cultivation
Bong-Yun Oh*, Jeong-Hwa Kang, You-Seok Lee, Yeen Lee, Seung-Hee 
Nam, Sun-Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung Food and Farm 
Management Research Institute, Jellanamdo Agricultural Research and 
Extension Services, Korea

P14-037 Physicochemical Properties of Rice Flours Produced under 
Different Drying Conditions
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Jin-Woo Lee, 
Jong-Kook Kim Jellanamdo Agricultural Research and Extension 
Services, Korea

P14-038 Effect of Rice Flour on the Quality and Acceptability of Yackwa
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, In-Tack Hwang, 
Jong-Kook Kim Jellanamdo Agricultural Research and Extension 
Services, Korea
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P14-039 A Comparison of Quality Characteristics of the Persimmon by 
Environment-friendly and Conventional Growing Conditions
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Sun-Kyung Lee, 
Jin-Woo Lee, Kyeong-Ju Choi Jellanamdo Agricultural Research and 
Extension Services, Korea

P14-040 The Effects of Added Soluble Gums on the Noodle Making 
Properties of Rye Flour
Seung Ho Woo*, Soo Yeon Chung, Sung-Hee Han1, Seung Yong Cho2, 
Chul Rhee3 Department of Biotechnology, Korea University, Korea, 
1Institute of Life Science and Natural Resources, Korea University, Korea, 
2Institute of Life Sciences and Biotechnology, Korea University, Korea, 
3Division of Food Bioscience and Technology, Korea University, Korea

P14-041 Influence of Sourdough on the Bread Making Properties of 
Rye- Wheat Composite Flours Bread
Soo Jung Park*, Soo Yeon Chung1, Sung-Hee Han2, Jin-Won Lee3, Seung 
Yong Cho4, Chul Rhee5 Department of Food Science and Technology, 
Korea University, Korea, 1Department of Biotechnology, Korea Uni-
versity, 2Institute of Life Science and Natural Resources, Korea University, 
Korea, 3Department of Food and Biotechnology, Hankyung National 
University, Korea, 4Institute of Life Sciences and Biotechnology, Korea 
University, Korea, 5Division of Food Bioscience and Technology, Korea 
University, Korea

P14-042 Preparation of O/W/W Emulsion Using Biopolymers as 
Stabilizing Materials
Chan-Eun Park*, Eun-Ji Lee, Dong-June Park, Chang-Won Cho, Ki-Jai 
Park, Jeong-Ho Lim, Jin-Woong Cheong, Bum-Keun Kim Korea Food 
Research Institute, Korea

P14-043 Quality Characteristics of Dried Peach According to Drying 
Methods
Hye-Lim Lee*, Kwang-Sup Youn Department of Food Science and 
Technology, Catholic University of Daegu, Korea

P14-044 Effect of Emulsifier on the Characteristics of Rice Cookie
Joon-Kyoung Lee*, Jie Hye Jeong, Jae Kag Lim Department of Chemical 
Engineering & Biotechnology, Korea Polytechnic University, Korea

P14-045 Physicochemical Properties of Waxy and Normal Barley Flours 
Produced by Air Jet-mill
So-Hee Kim*, Ki-Hyun Kwon, Hwan-Soo Cha, Byeong Sam Kim Korea 
Food Research Institute, Korea

P14-046 Quality Characteristics of Manggaedduk Treated with Retar-
ding Retrogradation Reagents during Low Temperature
Ki-Hyun Kwon*, So-Hee Kim, Jong-Hoon Kim, Byeong Sam Kim, Jin- 
Woong Jeong Korea Food Research Institute, Korea

P14-047 Development of the Lactic Fermented Products with Sweet 
Potato
Ju-Hun Park*, Sung-Soo Kim, Sook-Hyun Choi, Chan-Kyu Han, 
Bog-Hieu Lee1 Korea Food Research Institute, Korea, 1Department of 
Food & Nutrition, Chung-Ang University, Korea

P14-048 Quality Characteristics of Various Cultivars as Aseptic- 
packaged Cooked Rice
Sea-Kwan Oh*, Dae-Jung Kim, Mi-Ra Yoon, Hye-Won Kim, Jeong-Heui 
Lee, Im-Soo Choi, Yeon-Kyu Kim National Institute of Crop Science, 
Rural Development Administration, Korea

P14-049 Evaluation of Extrusion-modified Fenugreek Gum
Yoon Hyuk Chang*, S. W. Cui1 Department of Food Science and 
Engineering, Daegu University, Korea, 1Guelph Food Research Centre, 
Agriculture and Agri-Food Canada, Canada

P14-050 Rice Varieties and Milling Methods in Relation to Rice Bread 
Quality
Hye Min Han*, Jun Hyun Cho1, Bong Kyung Koh Keimyung University, 
Korea, 1National Institute of Crop Science, Rural Development 
Administration, Korea

P14-051 Optimization of Ultrasound Extraction of Lutein from 
Chlorella vulgaris

Aree Deenu*, Sang Moo Kim Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

P14-052 Effect of Poly-γ-glutamic Acids (PGA) on Quality Charac-
teristics of Non-fat Yoghurt
Jee-Young Imm*, Su-Min Lim, Jae-Yong Shim1, Sejong Oh2, Minsuk 
Rhee3, Moon-Hee Sung4 Department of Foods and Nutrition, Kookmin 
University, Korea, 1Department of Food and Biotechnology, Hankyoung 
National University, Korea, 2Department of Animal Science, Chonnam 
National University, Korea, 3Division of Food Bioscience and 
Technology, Korea University, Korea, 4Department of Advanced 
Fermentation Fusion Science and Technology, Kookmin University, 
Korea

P14-053 Comparison of Physicochemical Properties of Brown Rice 
Garedduk Using New Processing Method
Hye-Young Park*, Gwi-Jung Han, Seo-Young Han, Ji-Hyun Yu, 
Dong-Sun Shin Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

P14-054 Effect of Manufacturing Condition on Rheological Properties 
and Retrogradation Degree of Garedduk
Seo-Young Han*, Gwi-Jung Han, Hye-Young Park, Yu-Mi Shin, Ji-A 
Ahn, Dong-Sun Shin Department of Agrofood Resources, National 
Academy of Agricultural Science, RDA, Korea

P14-055 Quality Stability of Instant Noodle Containing Enzymatic 
Extracts from Ecklonia cava
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Ki Hyun Kim, Yu Ni Noe, Min 
Soo Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim Department of 
Seafood Science and Technology/Institute of Marine Industry, 
Gyeongsang National University, Korea, 1Department of Food Science 
and Nutrition/Institute of Marine Industry Gyeongsang National 
University, Korea, 2Sinchungeefood Corp., Korea

P14-056 Processing Optimization and Its Antioxidative Activity of 
Ecklonia cava Extracts-added Seasoning Sauce for Instant 
Noodles Using Response Surface Methodology
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Ki Hyun Kim, Yu Ni Noe, Min 
Soo Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim Department of 
Seafood Science and Technology/Institute of Marine Industry, Gyeong-
sang National University, Korea, 1Department of Food Science and 
Nutrition/Institute of Marine Industry Gyeongsang National University, 
Korea, 2Sinchungeefood Corp., Korea

P14-057 Quality Characterization of Sauce Containing Enzymatic 
Extracts from Ecklonia cava for Instant Noodle
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Min Ji Kim, Hyeon Jeong 
Kim, Min Soo Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim 
Department of Seafood Science and Technology/Institute of Marine 
Industry, Gyeongsang National University, Korea, 1Department of Food 
Science and Nutrition/ Institute of Marine Industry, Gyeongsang National 
University, Korea, 2Sinchungeefood Corp., Korea

P14-058 Quality Stability of Sauce Containing Enzymatic Extracts from 
Ecklonia cava for Instant Noodle
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Min Ji Kim, Hyeon Jeong 
Kim, Min Soo Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim 
Department of Seafood Science and Technology/Institute of Marine 
Industry, Gyeongsang National University, Korea, 1Department of Food 
Science and Nutrition/ Institute of Marine Industry Gyeongsang National 
University, Korea, 2Sinchungeefood Corp., Korea

P14-059 Distribution of Endoprotease and Exopeptidase from Hepato-
pancreas of Mollusks
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Kwon Hyun Park, Jun Ho 
Shin, Ji Sun Lee, Min Soo Heu1, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Department of Food Science and 
Nutrition/Institute of Marine Industry Gyeongsang National University, 
Korea
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P14-060 Effect of Emulsifier on the Rheological Properties of Rice Flour 
and Rice Dough
Jie Hye Jeong*, Joon-Kyoung Lee, Jae Kag Lim Department of Chemical 
Engineering & Biotechnology, Korea Polytechnic University, Korea

P14-061 Quality Characteristics of Wet Noodle Added with Cheong-
yang Hot Pepper (Capsicum annuum L.) Juice
In-Guk Hwang*, Ha Yun Kim, Young Hwang, Heon Sang Jeong1, Seon Mi 
Yoo Department of Agro-food Resources, National Academy of 
Agricultural Science, RDA, Korea, 1Department of Food Science and 
Technology, Chungbuk National University, Korea

P14-062 Ultra High Pressure Extraction (UHPE) of Puffed Ginseng
A-Ram Lee*, Byung-Yong Kim, Moo-Yeol Baik Department of Food 
Science and Biotechnology, Kyung Hee University, Korea

P14-063 Effects of Steaming Processes on the Total Phenolic Content 
and Antioxidant Capacities of Liriopis Tuber
So Hae Park*, Min Jeong Kim, Jung Eun Park, Won Baek Kim, Dae Youn 
Hwang1, Hong Joo Son2, Heeseob Lee Dept. of Food Science and 
Nutrition, Pusan National University, Korea, 1Dept. of Biomaterial 
Science, Pusan National University, Korea, 3Dept. of Life Science and 
environmental Biochemistry, Pusan National University, Korea

P14-064 Evaluation of Antioxidant Activity of Various Kimchi 
Ethanolic Extracts in Raw Ground Pork
Mi-Ai Lee*, Youn-Sang Choi1, Hack-Youn Kim1, Hyun-Wook Kim1, 
Sun-Mi Choi1, Hye-Young Seo, Ju-Woon Lee2, Cheon-Jei Kim1 World 
Institute of Kimchi, Korea, 1Department of Food science and 
Biotechnology of Animal Resources, Konkuk University, Korea, 
2Radiation Technology Institute, Korea Atomic Energy Research Institute, 
Korea

P14-065 Evaluation of Yacon (Polymnia sonchifolia) Extracts on 
Physicochemical Properties and Antioxidant Activity of Pork 
Patty during Refrigerated Storage
Hyeong Sang Kim*, Jin Sun Park, Koo Bok Chin Department of Animal 
Science and Functional Food Research Center, Chonnam National 
University, Korea

P14-066 Microphotography Characteristics of Various Combinations of 
Homogenized Reconstituted Milk
Y.S. Ha*, D.W. Kim, K.H. Kim, J.H. Choi, K.S. Kim, Y.H. Park, S.H. 
Kang R&D Center, Seoul Dairy Co-op, Korea

P14-067 Physicochemical Characteristics of Hot Air Dried and Freeze 
Dried Powders from Ethanol Extract of Peanut Sprout
Ji-Hyun Eo*, Jinhan Shon, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam 
National University, Korea

P14-068 Comparison of Physicochemical Properties and Antioxidant 
Activity of Angelica gigas Nakai Extruded by Extrusion 
Processing
Ae-Jin Choi*, Hee-Jung Lee, Chun Geon Park, Yong-Ku Kang, Jeong- 
Hoon Lee, Chung-Berm Park, Chong-Tai Kim1 Department of Herbal 
Crop Research, NIHHS, RDA, Korea, 1Bio-Nano Research Group, Korea 
Food Research Institute, Korea

P14-069 Rheological Characteristics of Rice-whole Soybean Curds 
Prepared by a Microbial Transglutaminase
Ik Hun Jin1*, Ji Hyun Seo2, Sam-Pin Lee1,2 1Department of Food Science 
and Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resources, Keimyung University, Korea

P14-070 Physicochemical and Sensory Characteristics of Ddeokgalbi 
Added with Glutinous Rice Flour Compared with Corn Starch, 
Soy Protein Isolate and Sodium Tripolyphosphate
Hae Chang Yi*, Hyunho Cho, Eun Ae Cho, Jae Joon Hong1, Rae Kyeong 
Ryu1, Keum Taek Hwang Department of Food and Nutrition, Research 
Institute of Human Ecology, Korea, 1Meatone Co., Korea

P14-071 Effects of Combined Treatment with High CO2 Concentration 
and Ascorbic Acid on Browning of Fresh-cut ‘Fuji’ Apples
Sun-Young Kim*, Jeong-Seok Cho, Do-Hee Kim, Hye-Jin Choi, 
Kwang-Deog Moon Department of Food Science & Technology, 
Kyungpook National University, Korea

P14-072 Quantitative Changes of Polyphenol Compounds of Mulberry 
(Morus alba) Syrup during Fermentation
Yu-Jin Lee*, Eun-Ok Kim, Hyun-Hee Leem, Won-Jeong Lee, Sang-Won 
Choi Department of Food Science and Nutrition, Catholic University of 
Daegu, Korea

P14-073 Preparation of High Quality Mulberry Wine and Vinegar Using 
Mulberry (Morus alba) Fruits
Yu-Jin Lee*, Jai-Hyun So1, Eun-Ok Kim, Hyun-Hee Leem, Woo-Rim 
Son, Sang-Won Choi Department of Food Science and Nutrition, 
Catholic University of Daegu, Korea, 1RIS Project of Catholic University 
of Daegu, Korea

P14-074 Effect of Fractionated Barley Pastes and Transglutaminase 
Addition on Textural Properties of Reduced Fat Sausage
Sohee Kim*, Seahun Mun1, Yong Ro Kim Department of Biosystems & 
Biomaterials Science and Engineering, Seoul National University, Korea, 
1Center for Agricultural Biomaterials, Seoul National University, Korea

P14-075 Effects of γ-Irradiation on Food Quality Characteristics of 
Myungran Jeotkal
Gi Ho Nam*, Ju-Woon Lee1, Kwon Hyun Park2, Seok Min Hwang2, Jong 
Duck Choi2, Kwang Soo Oh2 Food Safety Research Division, NFRDI, 
Korea, 1Team for Radiation Food Science and Biotechnology, Advanced 
Radiation Technology Institute, KAERI, Korea, 2Department of Seafood 
Science and Technology/Institute of Argriculture and Life Sciences, 
Gyeongsang National University, Korea

P14-076 Flavor Components of the Taste-active Seasoning Sauce from 
IQF Oyster
Jin Yeong Kang*, Seok Min Hwang, Kwon Hyun Park, Jae Ung Yoon, 
Jeong Gyun Kim, Kwang Soo Oh Department of Seafood Science and 
Technology/Institute of Argriculture and Life Sciences, Gyeongsang 
National University, Korea

P14-077 Effects of Fat Ratio and Storage Temperature on the Qualities 
of Frozen Meat Processed Products
Hyeoung Su Lee*, Soo Yeon Chung1, Seung Yong Cho2, Chul Rhee3 

Department of Food Bioscience and Technology, Korea University, 
Korea, 1Department of Biotechnology, Korea University, Korea, 2Institute 
of Life Sciences and Biotechnology, Korea University, Korea, 3Division of 
Food Bioscience and Technology, Korea University, Korea

P14-078 Quality Characteristics of Fried Pork Skin Added with Leaves 
of Kalopanax pictus and Zizyphus jujuba
Hyun-Jeong Kim*, Mi-Jin Kim1, Song-I Oh1, Nam-Kyung Im1, Mi-Hyang 
Hwang-Bo1, In-Seon Lee1 The Center for Traditional Microorganism 
Resources, Keimyung University, Korea, 1Department of Food and 
Technology, Keimyung University, Korea

P14-079 Characteristics of Extruded Germinated Wheat and Barley with 
CO2 Injection
Sasathorn Singkhornart*, Gi-Hyung Ryu Department of Food Science and 
Technology, Kongju National University, Korea

P14-080 The Influence of Extruded/Non-extruded Hemp-rice Flour 
Addition on the Properties of Wheat Flour
Yuan-Yuan Wang*, Krittika Norajit, Gi-Hyung Ryu Department of Food 
Science and Technology, Kongju National University, Korea

P14-081 Quality Characteristics of Functional Rice Noodles
Hyun-Seung Kim*, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park Korea 
Food Research Institute, Korea

P14-082 Quality Characteristics of Mieum Prepared with Black Rice 
Powder and Pumpkin Powder
Sung-Yong Park*, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park Korea 
Food Research Institute, Korea
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P14-083 Manufacturing Process of Gelatinized Rice Flour by Extrusion 
Method
So-Young Jeong*, Hyun-Yu Lee, Jun-Seok Kum, Jong-Dae Park Korea 
Food Research Institute, Korea

P14-084 Quality Characteristics of Topokkidduk by Different Ratio of 
Garlic Powder as Ingredient
Mi-Seon Kim*, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park Korea Food 
Research Institute, Korea

P14-085 Quality Characteristics of Vietnamese Fresh Rice Noodles 
Produced by New Manufacturing System
Eun-Ji Choi*, Dong-Kwang Kim, Sung-Hun Yi, Hyun-Yu Lee, Jun-Seok 
Kum, Jong-Dae Park Korea Food Research Institute, Korea

P14-086 Development of Saccharified Rice Soymilk for Children and 
Adult
Dong-Kwang Kim*, Eun-Ji Choi, Sung-Hun Yi, Hyun-Yu Lee, Jun-Seok 
Ku, Jong-Dae Park Korea Food Research Institute, Korea

P14-087 Study on Bread Quality with Freeze Dried Powder of Sparassis 
crispa 
Chang-Oh Kang*, Byung-Geon Park1, Inhwa Han1, Hyun-Jae Shin 
Department of Chemical and Biochemical Engineering, Chosun 
University, Korea, 1Department of Food and Nutrition, Kwangju Women’s 
University, Korea

P14-088 Comparative Study on Breads with Sparassis crispa Powder 
Prepared by Different Drying Methods
Hyun-Jae Shin*, Byung-Geon Park1, Inhwa Han1, Chang-Oh Kang 
Department of Chemical and Biochemical Engineering, Chosun 
University, Korea, 1Department of Food and Nutrition, Kwangju Women’s 
University, Korea

P14-089 Antioxidant Activity of Subcritical Water Extracts from 
Houttuynia cordata Thunberg
Eun-Kyung Jo*, Sang-Wook Lim, Seung-Cheol Lee Department of Food 
Science and Biotechnology, Kyungnam University, Korea

P14-090 Antioxidant and Physiological Activities of Subcritical Water 
Extracts from Golden Oyster Mushroom (Pleurotus 
cornucopiae var. citrinopileatus)
Eun-Kyung Jo*, Da-Jung Heo, Jeong-Han Kim1, Yun-Hae Lee1, 
Seung-Cheol Lee Department of Food Science and Biotechnology, 
Kyungnam University, Korea, 1Mushroom Research Institute, Gyeonggido 
Agricultural Research & Extension Services, Korea

P14-091 Analysis of Peeling Ratio and Physical Properties of Korean 
Chestnut (Castanea crenata) Varieties with Chestnut Flame 
Peeler 
Yuen-Jae Kwon*, Young Bae Chung1, Jae-Bok Park Korea Food 
Research Institute, Korea, 1World Institute of Kimchi, An Annex of the 
Korea Food Research Institute, Korea

P14-092 Physicochemical Properties with Pretreatment Condition 
According to Salt Concentration and Soaking Time in the 
Preparation of Paprika Leaf Jangachi
Kyung Mi Kim*, Young Kim, Yang Suk Kim, Gi Chang Kim Department 
of Agrofood Resources, NAAS, RDA, Korea

P14-093 Changes of the Physicochemical Properties of Bokbunja 
(Rubus coreanus Miq.) Sauces during the Storage
Beob-Won Kim1, 2*, HeeKwon Lee1, Hee-Jeon Park1, Ji-Young Song1, 
Young- Soo Kim2 1Gochang Black Raspberry Research Institute, Korea, 
2Chonbuk National University, Korea

P14-094 Change on Physicochemical Properties of Cooked Rice 
Porridge by Different Concentration of Medicinal Herb 
Extracts
Yong Sik Cho*, Kyung Ha Lee, Yoon Hee Choi, Eun Mi Kim, Shin Young 
Park Fermentation and Food Processing Division, Rural Development 
Administration, Korea

P14-095 Effect of Chlorella Pulverization by Microfluidization on 
Lutein Micellization In Vitro and Uptake by Caco-2 Cells
Kwang Hyun Cha*, Joo Young Lee, Dae-Geun Song, Song Yi Koo, 
Dong-Un Lee1, Cheol-Ho Pan Functional Food Center, Korea Institute of 
Science and Technology, Korea, 1Department of Food Science and 
Technology, Chung-Ang University, Korea

P14-096 Quality Change of the Milled Rice Soaked in the Glasswort 
(Salicornia herbacea L.) Extract
Mi-Young Han*, Gung-Won Shin, In-Bae Park, Young-Jae Lee, Jeong- 
Wook Park, Yeong-Cheol Jo Abalone Research Center, Jeollanamdo 
Ocean and Fishery Science Institute, Korea

P14-097 Quality Characteristic of Glasswort (Salicornia herbacea L.) 
Cheonggukjang during Fermentation
Gung-Won Shin*, Mi-Young Han, In-Bae Park, Jeong-Wook Park, 
Young-Jae Lee, Yeong-Cheol Jo Abalone Research Center, Jeollanamdo 
Ocean and Fishery Science Institute, Korea

P14-098 Quality Characteristics of Soybean Paste (Doenjang) Added 
with Laver Powder and Glasswort (Salicornia herbacea L.) 
Powder
Gung-Won Shin*, Mi-Young Han, In-Bae Park, Young-Jae Lee, 
Jeong-Wook Park, Yeong-Cheol Jo Abalone Research Center, 
Jeollanamdo Ocean and Fishery Science Institute, Korea

P14-099 Effect of Morus alba L., Curcuma aromatic and Chitosan on 
Shelf-life and Quality of Squid Sundae
Ju-Youn Kang*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Ji-Hee Kwak, 
Min-Ji Kim, Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Hyun-Jee 
Kim, Dong-Hyun Ahn Department of Food Science and Technology, 
Pukyong National University, Korea

P14-100 Inhibitory Effects of Sargassum thunbergii Water Extract on 
Atopic Disease
Chung-Jo Lee*, Koth-Bong-Woo-Ri Kim, Ji-Hee Kwak, Min-Ji Kim, 
Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn Kang, Hyun-Jee 
Kim, Dong-Hyun Ahn Department of Food Science and Technology, 
Pukyong National University

P14-101 Changes in Allergenicity of Gliadin in Strong Wheat Dough by 
Physical Treatments
Ji-Hee Kwak*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Min-Ji Kim, 
Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn Kang, Hyun-Jee 
Kim, Seong-Won Kim1, Dong-Hyun Ahn Department of Food Science 
and Technology, Pukyong National University, Korea, 1Busan St. Mary’s 
Medical Center, Korea

P14-102 Alginate-degrading Activity of Crude Enzyme Produced by 
Vibrio crassostreae Strain PKA 1002 Isolated from Sargassum 
thunbergii
Chan Sunwoo*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Ji-Hee Kwak, 
Min-Ji Kim, Dong-Hyun Kim, Seul-A Jung, Ju-Youn Kang, Hyun-Jee 
Kim, Dong- Hyun Ahn Department of Food Science and Technology 
Pukyong National University, Korea

P14-103 Anti-inflammatory Activity of Coptidis rhizoma and 
Anemarrhena asphodeloides Ethanol Extracts in LPS-induced 
Macrophages
Min-Ji Kim*, Chung-Jo Lee, Koth-Bong-Woo-Ri Kim, Ji-Hee Kwak, 
Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn Kang, Hyun-Jee 
Kim, Dong-Hyun Ahn Department of Food Science and Technology, 
Pukyong National University, Korea

P14-104 Identification of Lipase Inhibitor from Ecklonia cava
Dong-Hyun Kim*, Ji-Yeon Jung, Koth-Bong-Woo-Ri Kim, Chung-Jo 
Lee, Ji-Hee Kwak, Min-Ji Kim, Chan Sunwoo, Seul-A Jung, Hyun-Jee 
Kim, Ju-Youn Kang, Tae-Wan Kim1, Dong-Hyun Ahn Department of 
Food Science and Technology, Pukyong National University, Korea, 
1Department of Food Science and Technology, Andong National 
Unicersity, Korea
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P14-105 Changes in Antigenicity of Gliadin in Strong Wheat Flour by 
Physical Treatments
Seul-A Jung*, Ji-Hee Kwak, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, 
Min-Ji Kim, Dong-Hyun Kim, Chan Sunwoo, Ju-Youn Kang, Hyun-Jee 
Kim, Dong-Hyun Ahn Department of Food Science and Technology, 
Pukyong National University, Korea

P14-106 Antioxidant and Antimicrobial Activities of Wheat Germ and 
Glume Extracts, and Their Oil after Supercritical Fluid Process
Hyun-Jee Kim*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Ji-Hee Kwak, 
Min-Ji Kim, Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn 
Kang, Byung-Soo Chun, Dong-Hyun Ahn Department of Food Science 
and Technology, Pukyong National University, Korea

P14-107 Antioxidant Activities and α-Glucosidase Inhibition Activities 
of Beverages Using the EM (Effective Microorganisms)- 
fermented Bokbunja (Rubus coreanus Miq)
Kyu Seo Chae1,2*, HeeKwon Lee1, Ji-Young Song1, Yong Seok Kim2, Hee 
Jeon Park1 1Gochang Black Raspberry Research Institute, Korea, 
2Ceonbuk National University, Korea

P14-108 Selection of Agricultural Ingredients for Rice Cake (Dduk) 
Development Suitable for Students
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, 
Soon-Jae Kim Gyeonggido Agricultural Research & Extension Services, 
Korea

P14-109 Manufacturing Method of Rice Cake (Dduk) with a New 
Concept Including Extended Expiration Date
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, 
Soon-Jae Kim Gyeonggido Agricultural Research & Extension Services, 
Korea

P14-110 Comparison of Quality Characteristics of Rice Flour and Rice 
Cakes from Low-temperature Immersing
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, 
Soon-Jae Kim Gyeonggido Agricultural Research & Extension Services, 
Korea

P14-111 Microbial Control and Browning Prevention of Kochujang and 
Red Pepper Powder-based Korean Sauce Using the Hurdle 
Technology
Young choul Kim*, Pyeong-Hwa Jeong1, Joo-Hyung Rhee1, Sung-Ho 
Jang1, Seung Yong Cho2, Chul Rhee3 Department of Food Science, 
Graduate School of Life Science, Korea University, Korea, 1Food 
Research Institute of Ourhome, Co. Ltd, Korea, 2Institute of Life Sciences 
and Biotechnology, Korea University, Korea, 3Division of Food Bio-
science and Technology, Korea University, Korea

P14-112 Sensory Evaluations and Biological Activities of the Microbial 
Fermented Tea Manufactured by Various Fermentation 
Conditions with Korean Native Tea Cultivar
Young-Lan Son*, Lu Zhang, Pu-Luen Jung, Gil-Yong Cheon, Hoo-Kyung 
Kim, Soo-Hyun Park1, Seung-Jin Ma Department of Food Engineering, 
Mokpo National University, Korea, 1Collage of Veterinary Medicine, 
Chonnam National University, Korea

P14-113 Effect of Heating-Processing on Arginyl-fructose (AF) and 
Arginyl- fructosyl-glucose (AFG) Content of Korean Ginseng 
and White Ginseng
Chang-Ho Oh*, Sang-Hyun Lee, Bing Zhou, Young-In Kwon, Hae-Dong 
Jang Department of Food and Nutrition, Hannam University, Korea

P14-114 Quality Characteristics of Tofu Prepared with Various Seaweed 
Laver (Porphyra tenera)
BeomGyun Jeong*, HyunMi Lee, Sung-Gil Choi1, Jiyeon Chun 
Department of Food Science and Technology, Sunchon National 
University, Korea, 1Division of Applied Life Science, Graduate School, 
and Institute of Agriculture and Life Science, Gyeongsang National 
University, Korea

P15 Food Chemistry

P15-001 The Effect of Amino Compounds on the Greening of Garlic
Hye Jin Lee*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

P15-002 Influence of Low Temperature Heating on Garlic Greening
Yewon Hong*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

P15-003 Formation of Carcinogenic 4(5)-Methylimidazole in Maillard 
Reaction Systems
Joon-Kwan Moon*, Takayuki Shibamoto1 Department of Agricultural 
Biotechnology, College of Agriculture and Life Science, Seoul National 
University, Korea, 1Department of Environmental Toxicology, University 
of California, USA

P15-004 Effect of Maillard Reaction Products Prepared from Glucose- 
Glycine Model Systems on Starch Digestibility
Soo Yeon Chung*, Sung-Hee Han1, Seog Won Lee2, Chul Rhee3 

Department of Biotechnology, Korea University, Korea, 1Institute of Life 
Science and Natural Resources, Korea University, Korea, 2Department of 
Food and Nutrition, Yuhan University, Korea, 3Division of Food 
Bioscience and Technology, Korea University, Korea

P15-005 Characteristics of Bread with Whole Green Wheat Powder
Jin-Young Kim*, So-Ra Park, Ki-Teak Lee Department of Food Science 
and Technology, Chungnam National University, Korea

P15-006 Effect of Whole Green Wheat Flour on Sensory Properties on 
Butter Cookies
So-Ra Park*, Jin-Young Kim, Ki-Teak Lee Department of Food Science 
and Technology, Chungnam National University, Korea

P15-007 The Optimization of Acetone-fractionation for Triacylgl-
cyerols (POP and POO) by Response Surface Methodology
Jin-Young Kim*, Jung-Ah Shin, Min-Hye Sung, Ki-Teak Lee Department 
of Food Science and Technology, Chungnam National University, Korea

P15-008 Effect of Whole Green Wheat Flour on the Mechanical and 
Sensory Properties of Muffin
So-Ra Park*, Jin-Young Kim, Ki-Teak Lee Department of Food Science 
and Technology, Chungnam National University, Korea

P15-009 Enzymatic Interesterification of Canola Oil to Produce 
Symmetrical Triacylglycerols in a Packed-bed Reactor
Jung-Ah Shin*, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

P15-010 Analysis of Proximates, Minerals, Vitamins and Tocopherols 
Contents in Rice (Oryza sativa)
Chen-Ming Ji*, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

P15-011 Fractionation with Acetone and Hexane to Reduce the 
Saturation Level from Waste Lard for Biodiesel Production
Koo Lee*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

P15-012 Enzymatic Synthesis of Structured Lipid from Conjugated 
Linolenic Acid and Lard
Koo Lee*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

P15-013 Amino Acid and Fatty Acid Compositions in Korean Rice 
Cultivar Chucheung According to the Heading Times
Chen-Ming Ji*, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

P15-014 Effect of Several Antioxidants on Lipid Oxidation of Structured 
Lipid-base Emulsions with Sophorolipid as Emulsifier
Cheng-Lian Xue*, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea
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P15-015 Studies of Reaction Variables for Lipase-catalyzed Production 
of α-Linolenic Acid Enriched Structured Lipid
Cheng-Lian Xue*, Kanika Mitra, Ki-Teak Lee Department of Food 
Science and Technology, Chungnam National University, Korea

P15-016 Comparison of Amino Acid and Proximate Composition in 
Premature-green and Mature-yellow Wheat
Dan Yang*, Jung-Ah Shin, Lu-Jing Gan, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National 
University, Korea

P15-017 The Micronutrients and Fatty Acid Compounds in Prema-
ture-green and Mature-yellow Wheat
Dan Yang*, Jung-Ah Shin, Lu-Jing Gan, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National 
University, Korea

P15-018 Chemical Compositions of Premature-green, Mature-yellow 
and Hulled Barleys in Korea
Lu-Jing Gan*, Jung-Ah Shin, Dan Yang, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National 
University, Korea

P15-019 Vitamins, Phytosterols and Minerals Compositions of 
Premature-green, Mature-yellow and Hulled Barleys in Korea
Lu-Jing Gan*, Jung-Ah Shin, Dan Yang, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National 
University, Korea

P15-020 Antioxidative Activities of Mao Feng Tea (Camellia spp.) and 
Kamtae (Ecklonia cava) Extracts and Their Effects on 
Structured Lipid
Ji-Nu Hyeon*, Kanika Mitra, Ki-Teak Lee Department of Food Science 
and Technology, Chungnam National University, Korea

P15-021 Optimization of Production of Conjugated α-Linolenic Acid 
and Linoleic Acid from Perilla Seed Oil
Kyung Su Lee*, Koo Lee, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

P15-022 Solvent (Acetone) Fractionation of Beef Tallow and Its Fatty 
Acid Methyl Ester
Hua Zhang*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

P15-023 Correlation of Free Radical Scaveners and the Changes of 2,2- 
Diphenyl-1-picrylhydrazyl Absorbance in Thermally- oxidized 
Lard Model System
JuDong Yeo*, Dong-Oh Ha, Tae Soo Kim, Jung Woo Park, Nam Gyu Seol, 
Eun Yeong Jang, Jae Hwan Lee Department of Food Science and 
Technology, Seoul National University of Science and Technology, Korea

P15-024 Antioxidant Capacities of α-Tocopherol, Trolox, Ascorbic 
Acid, and Ascorbyl Palmitate in Riboflavin Photosensitized 
O/W Emulsion Systems
Tae Soo Kim*, Jung Woo Park, JuDong Yeo, Dong-Oh Ha, Nam Gyu Seol, 
Eun Yeong Jang, JaeHwan Lee Department of Food Science and 
Technology, Seoul National University of Science and Technology, Korea

P15-025 Effects of Coffee Grounds with Different Processing on 
Removal Capacity of Volatile Organic Compounds
Nam Gyu Seol*, Eun Yeong Jang, Gwan-Su Lee1, JuDong Yeo, Dong-Oh 
Ha, Tae Soo Kim, Jung Woo Park, JaeHwan Lee Department of Food 
Science and Technology, Seoul National University of Science and 
Technology, Korea, 

P15-026 Antioxidant Activity and Quality Characteristics of Ultra-fined 
Sea Mustard (Undaria pinnatifada) and Sea Tangle (Laminaria 
longissima) Extracts According to Extraction Solvent
Jae-Won Kim*, Kwang-Sup Youn Department of Food Science and 
Technology, Catholic University of Daegu, Korea

P15-027 Xylitol Enhances Digestive Stability and Intestinal Absorption 
of Catechins in Ready-to-drink Green Tea

Ju-Hee Park*, Jin-Oh Chung1, Sang-Jun Lee1, Young Kyung Kim1, 
Soon-Mi Shim Department of Food Science and Technology, Sejong 
University, Korea, 1Health Science Research Institute, AmorePacific 
R&D Center, Korea

P15-028 Optimization of Conditions for the Continuous Production of 
Erythorbyl Laurate through Esterification in Packed-bed 
Enzyme Reactor
Da Eun Lee1*, Kyung-Min Park2, Yu Na Kim2, Ho Sung2, Seung Jun Choi1, 
Pahn-Shick Chang1,2 1Center for Food Safety and Toxicology, Department 
of Agricultural Biotechnology, Seoul National University, Korea, 2Center 
for Agricultural Biomaterials, Department of Agricultural Biotechnology, 
Seoul National University, Korea

P15-029 Impact of Flavonoid in Yellow and Red Onions on Bio-
accessibility of Cd and Pb
Ha Lim Yi*, Ju-Hee Park1, Young Suk Kim, Soon-Mi Shim1 Department 
of Food Science and Engineering, Ewha Womans University, Korea, 
1Department of Food Science and Technology and Carbohydrate 
Research Center, Sejong University, Korea

P15-030 Antioxidant and Physicochemical Properties on Water Extracts 
of Opuntia humifusa Roots
Deokjo Jo*, In-Ho Kim1, Seong-Ho Kim1 Department of Food Science and 
Technology, Kyungpook National University, Korea, 1Department of Food 
Science and Engineering, Daegu University, Korea

P15-031 Optimization of Hot Water Extract Conditions from Opuntia 
humifusa Stems
Seong-Ho Kim*, Deokjo Jo1, In-Ho Kim Department of Food Science and 
Engineering, Daegu University, Korea, 1Department of Food Science and 
Technology, Kyungpook National University, Korea

P15-032 Effects of Microfluidization Treatment on Physicochemical 
Properties of Maize Starch
Eun Jung Kang*, Jae Kwon Lee Department of Food Science and 
Biotechnology, Kyonggi University, Korea

P15-033 Antioxidant Activity and In Vitro Protein Digestibility of 
Cookies and Muffins from Korean Wheat
Inhwa Han*, Ell Rim Kang, Yeah un Kim, Bin Ra Yoon, Mi Young Lee, 
Byong-Gun Park Department of Food Science and Nutrition, Kwangju 
Women's University, Korea

P15-034 The Effects of Various Types of HPMC on Foaming Properties 
and Quality Characteristics of Rice Flour Sponge Cake
Joo-Hee Kim*, Ja-Yeon Son, Jung-Eun Moon, Mi-Young Kang 
Department of Food Science and Nutrition, Kyungpook National 
University, Korea

P15-035 In Vitro and In Vivo Anti-hyperglycemic Effect of 2 Amadori 
Rearrangement Compounds, Arginyl-fructose and Arginyl- 
fructosyl- glucose
Kyoung-Soo Ha*, Bou-Hee Kang, Hwang-Yong Choi, Sang-Sub Kim, 
Hae-Dong Jang, Young-In Kown Department of Food and Nutrition, 
Hannam University, Korea

P15-036 Optimization of Extraction Conditions for Antioxdative 
Extracts from Arrowroot (Pueraria thunbergiana) by Response 
Surface Methodology
Joo-Heon Hong*, Sung-Ran Yoon1, Ae-Kyoung Lim1, Jeong-Rye Jeong2, 
Dae-Ik Kim1 Department of Food Science and Technology, Catholic 
University of Daegu, Korea, 1Daegu Technopark Bio Industry Center, 
Korea, 2HaeNuri Co., Ltd., Korea

P15-037 Optimization of Enzymatic Hydrolysis of Krill Products on 
Antioxidative Activity Using Alcalase
Hyun-Joo Park*, Kyoung-Myo Kim1, Li-Seoul Lee, Seon-Bong Kim, 
Byung-Soo Chun, Yang-Bong Lee Department of Food Science & 
Technology, Pukyong National University, Korea, 1Department of 
Practical Korea Culinary, Sorabol College, Korea
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P15-038 Application of Targeted and Non-targeted Approaches to the 
Determination of Volatile and Non-volatile Components as 
Contributors to the Beef Flavor in Glutathione-Maillard 
Reaction Products
Sang Mi Lee*, Nahyun Kim1, Dongho Lee1, Kwang-Ok Kim, Young-Suk 
Kim Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1School of Life Sciences and Biotechnology, Korea 
University, Korea

P15-039 Optimization of Teriyaki Sauce Processing by Using Reaction 
Flavor with Krill Hydrolysate and Precursors
Hyun-Joo Park*, Kyoung-Myo Kim1, Soo-Jin Ahn, Seon-Bong Kim, 
Byung-Soo Chun, Yang-Bong Lee Department of Food Science & 
Technology, Pukyong National University, Korea, 1Department of 
Practical Korea Culinary, Sorabol College, Korea

P15-040 Maillard Reaction Mechanism of Glucosamine with Reducing 
Sugars
Hyun-Joo Park*, Min-Jung Kim, Hong-Seok Yoo, Makkhen Kheng, 
Myung- Chan Kim1, Hee-Jung Kang, Min-Hee Nam1, Seon-Bong Kim, 
Byung-Soo Chun, Yang-Bong Lee Department of Food Science & 
Technology, Pukyong National University, Korea, 1Institute of Fisheries 
Sciences, Pukyong National University, Korea

P15-041 Contents of Naturally Occured Nitrite in Various Food 
Materials
Joo-Hye Lee*, Jae-Wook Shin, Jung-Nyun Kim, Hee-Duck Lee, So-Hee 
Kim1, Sung-Kwan Park1, Ho-Soo Lim1 Korea Advanced Food Research 
Institute, Korea, 1National Institute of Food and Drug Safety Evaluation, 
Korea

P15-042 Contents of Naturally Occurred Sulfur Dioxide in Various 
Food Materials
Ji-Young Moon*, Jae-Wook Shin, Jung-Nyun Kim, Hee-Duck Lee, 
So-Hee Kim1, Sung-Kwan Park1, Ho-Soo Lim1 Korea Advanced Food 
Research Institute, Korea, 1National Institute of Food and Drug Safety 
Evaluation, Korea

P15-043 Evaluation of Characteristic Aroma-active Compounds in 
Pinus densiflora Using Gas Chromatography-Mass Spectro-
metry-Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

P15-044 Identification of Enantiomeric Aroma Compounds in Pinus 
densiflora Using Chiral-Gas Chromatography-Mass Spectro-
metry- Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

P15-045 Characterization of Enantiomeric Aroma Compounds in 
Chamaecyparis obtuse Using Chiral-Gas Chromatography- 
Mass Spectrometry-Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

P15-046 Evaluation of the Aroma-active Compounds in Chamaecyparis 
obtuse Using Gas Chromatography-Mass Spectrometry- 
Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

P15-047 Evaluation of Enantiomeric Aroma Compounds in Cha-
maecyparis densiflora Using Chiral-Gas Chromatography- 
Mass Spectrometry- Olfactometry 
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

P15-048 Identification of Potent Aroma-active Compounds in 
Chamaecyparis densiflora Using Gas Chromatography-Mass 
Spectrometry- Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

P15-049 Effect of High Pressure Homogenization on the Dispersibility 
of High-amylose Maize Starch
Eun Jung Kang*, Hye Ri Jeoun, Jae Kwon Lee Department of Food 
Science and Biotechnology, Kyonggi University, Korea

P15-050 Effect of Heating on Functional Attributes of Collagen Powder 
from Skate (Raja kenojei) Skins
Jinhan Shon*, Ji-Hyun Eo, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam 
National University, Korea

P15-051 Extraction Conditions and Properties of Collagen from Skate 
(raja Kenojei) Skins
Jinhan Shon*, Ji-Hyun Eo, Jong-Bang Eun Department of Food Science 
and Technology and Functional Research Center, Chonnam National 
University, Korea

P16 Biotechnology

P16-001 Whole-cell Surface Display of Candida antartica Lipase B in 
Saccharomyces cerevisiae
Sun-Ki Kim*, Jin-Ah Rho, JinHo Seo Department of Agricultural 
Biotechnology, Seoul National University, Korea

P16-002 Essential Role of LPS in Phage SPC35 Infection of Salmonella 
Typhimurium in Shaking Culture
Minsik Kim*, Sujin Kim, Sangryeol Ryu Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P16-003 Preparation and Characterization of Phytic Acid-Chitosan 
Capsules for Controlled Oral Delivery of Bovine Serum 
Albumin
Hyunah Lee*, Jieun Song, Minhye Lee, Seungil Shin, Jungeun Ahn, 
Eunsung Kim, Jiyong Park Department of Biotechnology, Yonsei 
University, Korea

P16-004 Effect of Particle Size on Cellular Uptake and Intracellular 
Trafficking Mechanism of Anionic Nanoclays in Human Cells
Hae-Eun Chung*, Jin Yu, Miri Baek, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

P16-005 A Recombinant Fusion Protein, A33scFv-Green Fluorescent 
Protein, for Colorectal Cancer Diagnosis
Hee-su Kwon*, Young-Rok Kim Graduate School of Biotechnology, 
Kyung Hee University, Korea

P16-006 Biologically Synthesized Nanocarrier for Targeted Delivery of 
Active Compound
Sung-Geun Jung*, Young-Rok Kim Graduate School of Biotechnology, 
Kyung Hee University, Korea

P16-007 Deletion of Virulence Related Gene, wabG, of Klebsiella 
pneumoniae for Industrial Applications
Jun-Ho Jang*, Sung-Geun Jung, Yong-Rok Kim Graduate School of 
Biotechnology, Kyung Hee University, Korea

P16-008 Effect of Ginsenoside on Hair Promotion in Nude Mouse 
Model
Jeonghee Cho*, Lijuan Gu, Zheng Lee, Dongliang Zhang, Jingjie Lee, 
Changjin Oh, Changkeun Sung Department of Food Science and 
Technology, College of Agriculture and Biotechnology, Chungnam 
National University, Korea

P16-009 Comparison of Effect of Four Country Deer Antler Extract on 
Cutaneous Wound Healing
Jeonghee Cho*, Lijuan Gu, Yunbo Wang, Changjin Oh, Changkeun Sung 
Department of Food Science and Technology, College of Agriculture and 
Biotechnology, Chungnam National University, Korea
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P16-010 Isolation and Characterization of Virulent B. cereus 
Bacteriophages
Eunho Park1*, Young Duk Lee1,2, Jong-Hyun Park1 1Department of Food 
Science and Biotechnology, Kyungwon University, Korea, 2Department of 
Biotechnology, Korea University, Korea

P16-011 Effects of ptsN on the Expression of sodCI and Virulence in 
Salmonella Typhimurium
Yoonjee Chang*, Jeongjoon Choi, Sangryeol Ryu Department of 
Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea

P16-012 Properties of a Putative Endolysin from a Newly Isolated 
Bacteriophage
Jaeeun Park*, Jeong-a Lim, Sangryeol Ryu Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P16-013 Cordycepin Induces Inhibition of Cell Growth via p27KIP1- 
mediated G1-phase Cell Cycle Arrest by Activating ERK 
Signaling Pathway
Sumi Jeong1,2*, Sung-Seok Park1,2, Se-Jung Lee2,3, Eo-Jin Lee2,4, 
Sung-Kwon Moon1,2 1Department of Biotechnology, Chungju National 
University, Korea, 2Personalized Tumor Engineering Research Center 
(PT-ERC), Chungju National University, Korea, 3Department of Food 
Science & Technology, Chung-Ang University, Korea, 4Department of 
Urology, College of Medicine, Chungbuk National University, Korea

P16-014 Ethanol Extracts of Gleditsia sinensis (EEGS) Induced 
p27KIP1- mediated G1-phase Cell Arrest through Activation of 
the ERK in Human Stomach Cancer AGS Cells
Sung-Seok Park1,2*, Se-Jung Lee2,3, Eo-Jin Lee2,4, Su-Mi Jung1,2, Wun-Jae 
Kim2,4, Sung-Kwon Moon1,2 1Department of Biotechnology, Chungju 
National University, Korea, 2Personalized Tumor Engineering Research 
Center (PT- ERC), Chungbuk National University, Korea, 3Department of 
Food Science & Technology, Chung-Ang University, Korea, 4Department 
of Urology, College of Medicine, Chungbuk National University, Korea

P16-015 Development of Event-specific Multiplex PCR for Simul-
taneous Detection of 6 Events of Genetically Modified Soybean
Dawoon Jeong*, Jae Hwan Kim, Gyu Seek Rhee1, Hae-Yeong Kim 
Institute of Life Sciences and Resources and Department of Food Science 
& Biotechnology, Kyung Hee University, Korea, 1Health Effect Analysis 
Team, Korea Food & Drug Administration, Korea

P16-016 Isolation of Bacillus cereus Bacteriophages and Charac-
terization of a Novel Endolysin
Bokyung Son*, Jeong-a Lim, Hakdong Shin, Sangryeol Ryu Department 
of Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea

P16-017 The ethanol Extract of Gleditsia sinensis Thorns Suppresses 
TNF- alpha-induced Matrix Metalloproteinase Expression in 
SNU-5 Gastric Cancer Cells
Eo-Jin Lee1,2,4*, Se-Jung Lee1,2,3, Sung-Seok Park1,2, Wun-Jae Kim2,4, 
Sung- Kwon Moon1,2 1Department of Biotechnology, Chungju National 
University, Korea, 2Personalized Tumor Engineering Research Center 
(PT-ERC), Chungju National University, Korea, 3Department of Food 
Science & Technology, Chung-Ang University, Korea, 4Department of 
Urology, College of Medicine, Chungbuk National University, Korea

P16-018 Kaempferol Is a Direct Ligand for LXR-β and Regulates 
Cellular Lipid Metabolism in Macrophages and Hepatocytes
Minh Hien Hoang, Yaoyao Jia, Hee-Jin Jun, Ji Hae Lee, Sung-Joon 
Lee Division of Food Bioscience and Technology, College of Life 
Sciences and Biotechnology, Korea University, Korea
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AA-1

Emerging Non-Thermal Food Processing Technologies to Secure Food Safety
Jiyong Park Yonsei University, Korea

Securing the physical quality and microbial safety of foods has been a major focus in the food industry. To improve quality and increase the 
shelf-life of foods, disinfection methods have been developed. A number of non-thermal food technologies, such as high-voltage pulsed electric 
fields, high hydrostatic pressure, intense pulse light, non-thermal plasma, ionizing radiation, UV irradiation, washing with electrolyzed oxidizing 
water, gaseous or aqueous ozone, etc., have been developed to secure the microbial safety and employed in recent years. However, factors 
to be considered in the non-thermal processes include limited efficacy, high equipment cost, instability of agents, and consumer safety. In this 
presentation, I will review the emerging non-thermal food processing technologies, and introduce two methods, high hydrostatic pressure (HHP) 
processing and TiO2-UV photo-catalytic oxidation reaction treatment, that I have concentrated during last 20 years. Since the application of 
the HHP to different food systems in the late 1800s, many researchers today are again applying this promising technology to the processing 
of foods. There is increasing worldwide interest in the use of HHP because of the advantages of this technology over other methods of processing 
and preservation. HHP offers homogeneity of treatment at every point in the product due to the fact the applied pressure is instantaneously 
and uniformly distributed within the HHP chamber. Important advantages in using the HHP technology are (1) significant or total inactivation 
of microorganisms and (2) better functional and nutritional retention of ingredients in the processed products, with improved food quality parameters. 
In addition, there is significant energy savings in comparison to thermal processing, because once the desired pressure is reached, it can be 
maintained without the need for further energy input. TiO2 photo-catalytic reactions under UV radiation produce hydroxyl radicals that can 
be used for disinfection of foodborne pathogenic bacteria. I investigated effects of the TiO2-UV photo-catalytic disinfection on the shelf-life 
of fresh produce. The traditional use of chlorinated water to remove bacterial contaminants from vegetables may not completely remove or 
kill all bacterial pathogens. Chlorinated water has also attracted public health concerns because of the generation of trihalomethanes during 
the treatment. The TiO2 photo-catalyst reaction generates hydroxyl radicals via reductive and/or oxidative pathways. Hydroxyl radicals cause 
damage to microorganisms, including viruses, bacteria, fungi, and algae. I set up a TiO2-UV photo-catalytic reaction system for disinfection 
of foodborne pathogenic bacteria on fresh produce for the first time in the world. The TiO2 photo-catalyst reaction resulted in large reductions 
in the numbers of both natural microorganisms and inoculated pathogenic bacteria. This technology has a potential to be an environmentally 
friendly “green” processing technology and can be a typical low-carbon dioxide and low-energy technology.
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IA-1

Identification and Quantitative Determination of Glucosinolates in Brassica Vegetables
Gun-Hee Kim Duksung Women’s University, Korea

Glucosinolates (GSLs) are ß-thioglycoside N-hydroxysulfates containing a side chain (R) and a ß-D-glucopyranose moiety. They are naturally 
occurring compounds in Brassica spp., including broccoli, brussels sprouts, cauliflower, cabbage, mustard, turnip, and watercress. Presently, more 
than 120 individual GSL structures are known, mainly differing only in their side chains and are classified into aliphatic, aromatic, and indolyl 
GSLs based on the oxime derivatives of amino acids such as methionine, tryptophan, and phenylalanine, respectively. Since the mid-1990s, 
many studies have examined the bioactivities of isothiocynates, hydrolysis products of GSLs, due to the strong correlation between the consumption 
of Brassica vegetables and a decreased risk of pancreatic, lung, stomach, colon, rectal, and prostate cancer. In particular, in vitro and in vivo 
studies have reported that isothiocyanates affect many stages of cancer development including the modulation of phase I and II detoxification 
enzymes. The chemoprotective effects from Brassica vegetables have been directly related to their GSL content; therefore, the determination 
of GSL profiles of a given Brassica vegetable remains a necessary step in the study of its chemoprotective activity. GSL concentrations have 
been shown to vary not only between plant species but also between cultivars and individual parts of the same plant. The concentration of 
total and individual GSLs for a given species has been found to be greater in seeds than in fully grown plants. Most research on the elevated 
GSL content of vegetables crops of the genus Brassica has focused on Brassica oleracea. In contrast, relatively little information exists on 
the GSL patterns not only in the seed and tissues but also in the various cultivars and in different plant parts of Chinese cabbage plants. Chinese 
cabbage is commonly consumed in Asian countries, particularly in China, Japan, and Korea. In Korea, it is the most important vegetable and 
is used as the main ingredient of kimchi, which is a Korean traditional fermented food. It is also known to have various biological effects 
such as antimutagenic and anticancer properties. In our researches, glucosinolates in the seeds and edible parts of Korean Chinese cabbage 
were identified and quantified by LC-ESI-MS and LC-UV. As a result, nine glucosinolates were identified: progoitrin, glucoraphanin, glucoalyssin, 
gluconapin, 4-hydroxy-3-indolylmethyl, glucobrassicanapin, glucoerucin, glucobrassicin, and 4-methoxyglucobrassicin. The total glucosinolate levels 
were 268-198 and 23.0-15.8 µmol/g dry weight for seeds and edible parts, respectively. Until now, analyses of the glucosinolates in different 
cultivars, growth period, and parts of Chinese cabbage was performed, which have contributed to laying the foundation of study in glucosinolates 
of Brassica vegetables in Korea.
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PL-1

Challenges in Providing Credible Scientific Evidence of Health Benefits of Dietary Polyphenols
Chang Yong Lee Department of Food Science, Cornell University, USA

Dietary polyphenols are probably the most investigated chemical compounds among the major phytochemicals that related to human health in 
recent years. Some of polyphenols are reported to have antioxidant properties, inhibit cancer cell proliferation, reduce vascularization, protect 
neurons, stimulate vasolidation and improve insulin secretion in vitro studies, but they are often assessed in cultured cells as tissue models. 
In this approach, cells are often treated with polyphenols in aglycones or polyphenol concentrated extracts that derived from plant materials 
as glycosides at concentrations that elicited a response. Numerous papers in the literature have tried to evaluate through which mechanisms 
polyphenols exert their health benefits. However, it is now well established that dietary polyphenols have a very low absorption rate in the 
aglycone forms and they undergo substantial metabolism after being ingested by humans and that the concentrations of plasma metabolites after 
a normal dietary polyphenol intake rarely exceed nmol/L. It has become clear over the last few years that the bioactive forms of polyphenols 
in vivo are not necessarily the natural phytochemical forms, but instead conjugates and metabolites arising from those on absorption, therefore, 
such an approach has flaws. Nevertheless, there continues to appear in the recent literature with the same approach using phenolic aglycones 
or concentrated phenolic extracts at non-physiological concentrations in cell models.

Based on the Lipinski rule on molecular property for bioavailability for the drug development, most dietary polyphenols have either excess 
molecular weights or extra numbers of hydrogen bond donors or hydrogen bond acceptors that make difficult for them to be absorbed. Therefore, 
plasma and targeted tissues are not expected to be exposed in vivo to polyphenols as aglycone forms. Several recent human studies have identified 
the nature of the polyphenol conjugates in vivo and have shown that dietary polyphenols undergo extensive metabolism so that the chemical 
forms reaching the plasma and tissues are neither aglycones nor the same as the dietary source. In particular, there is now strong evidence 
for the extensive phase I deglycosylation and phase II metabolism of the resulting aglycones such as quercetin and epicatechin to glucuronides, 
sulfates and o-methylated forms during transfer across the small intestine and in the liver. As a consequence, the polyphenol conjugates are 
likely to possess different biological properties than do aglycones. There is also growing evidence that a significant portion of ingested dietary 
polyphenols, such as green tea flavonoids and tannins are not absorbed in the small intestine but pass to the large intestine where they are 
degraded by the colonic microflora to simple phenolic acids which can be absorbed into the circulatory system. Polyphenols entering the large 
intestine and their colonic catabolites may influence the microflora and have an impact on colonic health by inhibiting the proliferation of cancerous 
cells. Human individuals are known to vary in the repertoire of gut microorganisms they host and those variations can affect health and disease. 
That individual variations lead to a further open discussion in relation to differences in dietary culture, living-style, genetic background, human 
race and so on. Recent statement to this gut microbiota by Prof. Handelsman, Yale University, such as “In human we’re finding that gut microbiota 
affects obesity and sleep cycles, perhaps heart disease, diabetes, and all sort of thing that we never connected with microbial function before. 
The gut is emerging as perhaps the most important organs on the body for regulating health and disease.“ clearly indicates the importance 
of metabolism in relation to dietary polyphenols and health. Therefore, the combination of very complex metabolisms of dietary polyphenols, 
their conjugate profiles, and their multiple biological effects provides significant challenges to those of us working in this scientific field. In 
the long run, the application of advanced analytical methods, metabolisms, and gut microbiomic approaches will contribute to providing credible 
scientific evidence and to understanding better the health benefits of dietary polyphenols.
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PL-2

Anti-inflammatory Food Bioactives in Disease Prevention
Chi-Tang Ho Department of Food Science, Rutgers University, USA

Over the past few decades, inflammation has been recognized as a major risk factor for various human diseases. Acute inflammation is short-term, 
self-limiting and it’s easy for host defenses to return the body to homeostasis. Chronic inflammatory responses are predispose to a pathological 
progression of chronic illnesses characterized by infiltration of inflammatory cells, excessive production of cytokines, dysregulation of cellular 
signaling and loss of barrier function. Targeting reduction of chronic inflammation is a beneficial strategy to combat several human diseases. 
Natural bioactive compounds in dietary plant products including fruits, vegetables, grains, legumes, tea, and wine, are claimed to help prevent 
cancer, degenerative diseases, and chronic and acute inflammation. Modern methods in cell and molecular biology allow us to understand the 
interactions of different natural bioactive compounds with basic mechanisms of inflammatory response. The molecular pathways of this disease-related 
inflammation are now unraveled. Natural bioactive compounds exert anti-inflammatory activity by modulating pro-inflammatory gene expressions 
have shown promising chemopreventive activity. We will discuss the current knowledge on natural bioactive compounds that act through the 
signaling pathways and modulate inflammatory gene expressions, thus providing evidence for these substances in disease preventive action. Particular 
emphasis will be placed on shogaol from ginger, polymethoxyflavones from orange peel, catechins and theaflavins from teas and several polyphenols 
from spices and herbs.
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IS1-1

Novel Nutraceuticals and Functional Food Ingredients
Fereidoon Shahidi Department of Biochemistry, Memorial University of Newfoundland, Canada

Nutarceuticals and functional food ingredients are required to render physiological benefits above and beyond their possible nutritional role reduce 
disease risk. Phenolic compounds in foods act as natural antioxidants and in the body delay or prevent a number of deleterious effects related 
to the action of free radicals and oxidation of biomolecules. Of course, the absorption and metabiolism of bioactives present must also be considered. 
In addition, structure modification of known bioactives may alter their absorption and possibly metabolism. In this respect, if the derivatizing 
agent is bioactive iantagonistic, additive, synergistic or unexpected results may be observed. Thus, conjugation of green tea catechins such as 
epigallocatechin gallate (EGCG) with omega-3 fatty acids such as docosahexaenoic acid (DHA) and that of phytosterols with selected fatty 
acids was found to lead to interesting properties, both in vitro and in vivo. Thus, the results showed that conjugation of bioactives with different 
compounds and generation of new products with change in polarities may positively influence the application of such compounds into a variety 
of foods and help in their assimilation into the body with improved functionality. 

IS1-2

New Cyclic Penta- and Hexadepsipeptide Mycotoxins Produced by Fusarium Strains 
Isolated from Korean Potato

Chan Lee Department of Food Science & Technology, Chung-Ang University, Korea

The structures of three cyclic hexadepsipeptide- and two cyclic penta depsipeptide mycotoxins produced by Fusarium isolates from potato distributed 
in different region of Korea were elucidated by HPLC, MS, MS/MS, IR and NMR analysis. The molecular weights of cyclic hexadepsipeptides 
were determined to be 654.5, 668.6, and 682.5, respectively. The results of IR spectra and NMR analysis (1H, 13C, 135-DEPT, COSY, HMQC 
and HMBC; in CDCl3) revealed that they were consisted of L-N-Methylvaline (N-MeVal), D-α-hydroxyisovaleic acid (Hiv) and 
2-hydroxy-3-methylpentanoic acid (Hmp) residues (Enniatin H : three residues of N-MeVal, two residues of Hiv and one Hmp residue; Ennaitin 
I, : three residues of N-MeVal, one Hiv and two Hmp residues; Enniatin MK 1688: three N-MeVal residues, three Hmp residues). One Fusarium 
strain produced two new cyclic pentadepsipeptide mycotoxins analysed for C33H52N4O6 (MW 600) and C32H50N4O6 (MW 586). Structural analysis 
revealed these two new mycotoxins are composed of five subunits linked in the following order: (S)-2-hydroxy-4-methylpentanoic acid, 
N-methyl-L-leucine, L-valine, L-leucine, and L-phenylalanine for neo-N-methylsansalvamide and (S)-2-hydroxy-4-methylpentanoic acid and, L-leucine, 
L-valine, L-phenylalanine and L-leucine for neosansalvamide. The predominant Fusarium species in potato was F. oxysporum (53.6%) among 
twenty isolates. Fifteen strains of F. oxysporum and two strains of other Fusarium species produced beauvericin (at concentrations from 3.1 
to 743.2 µg/g) in culture on rice. Enniatins H and I were produced by three and eleven strains at concentrations from 33.1 to 781.3 µg/g 
and from 6.5 to 730.3 µg/g, respectively. Five isolates produced enniatin MK1688 at concentrations from 4.6 to 432.6 µg/g. Enniatins I and 
MK1688 and exhibited most potent inhibitory activity against growth of cancer cell lines (lung; A549, ovarian; SK-OV-3, skin melanoma; SK-MEL-2 
and colon; HCT15) by SRB assay. The cytotoxic activity of enniatins I and MK1688 was founded to be 3-4 folds higher than beauvericin 
which was similar to that of enniatin H. F.oxysporumKFCC 11363P produced enniatins and beauvericin in the following concentration order 
in Fusarium defined medium (FDM) broth: enniatin MK1688 (0.81 g/L) > enniatin I (0.55 g/L) > beauvericin (0.17 g/L) > enniatin H (0.16 
g/L). The concentrations of purified cyclic pentadepsipeptide required to inhibit cell growth in vitro by 50% for A549, SK-OV-3, SK-MEL-2, 
and MES-SA (uterine sarcoma) cell lines were 10.7±0.15, 11.2±1.23, 10.0±0.53, and 14.0±0.74 M, respectively (mean±SE).
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IS1-3

Antioxidant Property and Enzyme Inhibitory Activity of Polymeric Flavonoids
Hiroshi Uyama Graduate School of Engineering, Osaka University, Japan

Catechins are one of main classes of flavonoids and present in tea, wine, chocolate, fruits, etc. They are potentially beneficial to human health 
as they are strong antioxidants, anticarcinogens, antiinflammatory agents, and inhibitors of platelet aggregation in in vivo and in vitro studies. 
We have designed and synthesized the polymers of flavonoids and polymer-flavonoid conjugates, in consideration of the amplification of physiological 
properties of the flavonoids. This presentation deals with evaluation of antioxidant property and disease-related enzyme inhibition activity of 
polymeric catechins obtained by enzymatic oxidative coupling and polycondensation with aldehydes.

The antioxidant activity of poly(epigallocatechin gallate) (PEGCG) was evaluated in terms of superoxide anion scavenging ability. PEGCG was 
synthesized by laccase-catalyzed oxidative coupling of EGCG. Superoxide anion is well known to be generated by a xanthine/xanthine oxidase 
(XO) system. They could damage the biomacromolecules both directly and indirectly by forming hydrogen peroxide or reactive hydroxyl radical. 
PEGCG showed greatly amplified scavenging activity of superoxide anion on an EGCG unit level, compared with monomeric EGCG. PEGCG 
exhibited very high XO inhibition effect in a concentration dependent manner, whereas the XO inhibition effect of EGCG monomer was quite 
low. Moreover, the inhibition of PEGCG was higher than that of allopurinol, frequently used commercial inhibitor for gout treatment. These 
results demonstrate that PEGCG is one of leading candidates of therapeutic molecules against various diseases induced by free radicals and/or 
enzymes including gout. Kinetic results showed that PEGCG is an uncompetitive inhibitor of XO with respect to xanthine as a substrate. Furthermore, 
the inhibitory effects of EGCG for urokinase and hyaluronidase were greatly amplified by the enzymatic oxidative coupling.

The polymerization of catechin with various aldehydes was performed in the presence of an acid catalyst to produce catechin-aldehyde polycondensates. 
The measurements of the superoxide anion scavenging and XO inhibition activity showed that the polycondensates exhibited much higher effects 
compared to the catechin monomer, and their physiological activities were greatly affected by the structure of polycondensates. Inhibition effects 
of catechin-aldehyde polycondensates against the activity of proteinases, Clostridium histolyticum collagenase (ChC) and human neutrophil elastase 
(HNE) causing proteolytic degradation of extracellular matrix (ECM), were investigated. In normal tissues, a balance is reached between the 
formation and destruction of ECM, leading to a state of homeostasis. However, uncontrolled destruction of ECM contributes to tumor invasion 
and metastasis. In the measurement of the inhibition activity on ChC and HNE, the polycondensates exhibited superior effects compared to 
the catechin monomer.

The present study clearly showed that the polymerization of catechin derivatives greatly improves their physiological properties, antioxidant 
and enzyme inhibition activities. There results strongly suggest high potential of polymeric green tea catechins for various applications.

IS1-4

Bioingredients: From Concept to Commercialization
Yongsoo Chung PepsiCo, USA

Consumers’ interest and awareness of functional ingredients and foods to promote human health and wellness have driven consistent growth 
of functional ingredient market in recent years. Incorporation of functional ingredients into foods brings more challenges in addition to the 
conventional new food product development efforts: bioavailability after food processing, stability during storage and claiming. The process 
of petitioning for a claim on specific health benefit with functional ingredients or foods is lengthy and costly. In order to make a successful 
launch of functional ingredients and foods, approaches should be taken differently based on company size/brand, specific region and target consumer. 
In this presentation, appropriate strategies for a successful commercialization were demonstrated including risks and challenges for the development 
of functional ingredients and foods.
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IS2-1

Application of Electric Fields in Food Processing - Opportunities and Limitations
Volker Heinz German Institute of Food Technologies, Germany

The efficiency of food processing operations primarily depends on the ratio between energy used for targeted action and stochatically dissipated 
energy. As foods are unstable from a thermodynamic point of view all kinds of reactions can potentially take place, which if uncontrolled 
may lead to the situation that the food becomes completely unfit for consumption.

By application of short high voltage pulses pore formation across cell membranes can be induced, followed by pore expansion or membrane 
recovery in the post pulse time. This effect can be utilized for disintegration of biological tissue prior to mass transfer processes such as extraction, 
marination or drying or to modify tissue structural properties. Industrial applications have been achieved in fruit juice processing, increasing 
juice yield by a continuous, short time pulsed electric field treatment. During carrot juice winning a yield increase of 2 to 5% was found 
in technical scale, protein extraction from soybeans can be improved during soymilk and Tofu production. After a PEF treatment textural changes 
and tissue softening occur due to a loss of Turgor-pressure, a reduction of energy for cutting of sugar beets has been reported. The amount 
of cell disintegration can be detected by impedance analysis, a handheld device was developed to evaluate permeabilization efficiency. During 
drying of potato slices and cubes a correlation between disintegration index and increase in diffusion rates was found. In addition to plant 
treatment a PEF application can be utilized to enhance moisture removal from drycured meat products such as Parma or Serrano type ham 
or to accelerate meat brining. With an energy input in a range of 2 to 10 kJ/kg and a processing time in a range of seconds and total costs 
between 1 to 6 USD/t of product a continuous PEF application is highly competitive against conventional disintegration techniques. PEF allows 
food processors to selectively impact on the structure of food materials with high cell density in a highly energy efficient manner. This contribution 
will also review the technical state-of-the-art and the first industrial installations. Examples will be given for quality improvement, alternative 
routes for new product development and health benefits that can be achieved by using innovative processing schemes.

IS2-2

Bioactive Components of Barley and Their Efficacy in Promoting Human Health
Byung-Kee Baik Department of Crop & Soil Sciences, Washington State University, USA

As diet related health problems such as coronary heart disease, diabetes and obesity become epidemic, we see a growing interest in consuming 
whole grain foods and capturing associated health benefits. Whole grain barley is low in calorie density and an excellent source of dietary 
fibers, mainly β-glucan, and antioxidant phytochemicals including phenolic compounds, tocols and phytates. Barley grain contains 3 to 8% β-glucan. 
In addition to the FDA’s endorsement for the health claim of barley β-glucan on lowering blood cholesterol levels, β-glucan is believed to 
be effective in preventing diabetes and weight loss. Tocols and phytates possess proven potent anti-cancer and anti-oxidative functions. Barley 
contains up to 88.6 mg/kg tocols, which are efficient scavengers of peroxyl radicals and exert antioxidant activities against lipid peroxidation. 
Tocotrienols, the major tocols of barley, possess hypocholesterolemic effects and the ability to reduce atherogenic lipoprotein levels in plasma, 
which are helpful for preventing cardiovascular disease. Constituting 0.38 to 1.16% of barley grain, phytates are strong chelators of multivalent 
metal ions, lowering bioavailability of minerals, while alternatively reducing lipid peroxidation. Barley grain contains about 0.3-0.4% antioxidant 
phenolics, which include phenolic acids, catechin, proanthocyanidins and anthocyanins. There is a large genetic variation in composition and 
quantity of barley phenolics. Phenolics are also implicated in barley food discoloration. Barley grain loaded with those bioactive components 
described above would be an excellent, healthful ingredient, and helpful for attracting consumers to barley foods and promoting utilization of 
barley in processed healthy food products.
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IS2-3

A New Strategy for Identifying Novel Bioactive Peptides from Food Proteins
Jianping Wu Department of Agricultural, Food and Nutritional Science, University of Alberta, Canada

An increasing prevalence of hypertension in the world implies the necessity of continuous study of antihypertensive peptides as an alternative 
means for hypertension management. The first purpose of the study aims to provide the rationale behind the selection of conditions (such as 
types of proteins and enzymes etc) for the preparing bioactive peptides. Using egg proteins as an example, based on in silico digestions and 
quantitative structure and activity relationship (QSAR) model prediction, the best conditions for preparing three potent angiotensin converting 
enzyme (ACE) inhibitory peptides, Ile-Arg-Try, Leu-Lys-Pro and Ile-Gln-Try, were established. A new approach was proposed in the study 
as a more efficient way for the discovery of novel peptides. Through a systematic study of various food proteins, the second purpose of the 
presentation aims to evaluate the precursor potential of major food commodities in preparing ACE inhibitory peptides. In silico digestion of 
proteins from 15 commodities by thermolysin generated 5709 peptides with residues from 2-6. Peptides with IC50 values less than 10 μM were 
considered as potent peptides. Our analysis showed that meat proteins from pork, beef and chicken had the highest number of potent peptides 
(< 10 μM), followed by milk, egg, soybean and canola, while fish (with the exception of salmon) and cereals (oat and barley) has the least 
number of peptides. This study demonstrated that proteins from livestock meat, milk, egg, soybean and canola are good source of ACE inhibitory 
peptides. 

IS2-4

Black Garlic Produced by Ultra High Hydrostatic Pressure (UHP) and Enzyme Treatment 
and Its Various Functionalities

Young Jun Kim*, Hyoung Taek Cho, Hui Gyu Park Department of Food and Biotechnology, Korea University, Korea

Conventional black garlic is produced at high temperature and contains high level of polyphenols. Black garlic showed better physiological 
activities in some animal models compared to raw garlic. However, the process for conventional black garlic could result in pyrolytic or pyrosynthetic 
compounds due to long term treatment at high temperature. In this study, Ultra High Hydrostatic Pressure (UHP) system was applied to reduce 
the time and temperature of processing time. The condition for high hydrostatic pressure and cell wall degrading enzyme activity was optimized, 
and the physiological activities for antioxidant, antistress, and endurance capacity during exercise were evaluated in animal studies. Garlic treated 
with pectinase showed significantly higher antioxidant activity compared with cellulase in the antioxidant studies and the activity was increased 
with added enzyme concentration. It seemed that UHP treatment could significantly increase the release of extraction of active compounds and 
thus elevated antioxidant activity compared with the treatment at atmospheric pressure. Indeed, there was a correlation between the amount 
of polyphenols and antioxidant activity. The antioxidant activity also seemed to be increased with ripening time. Moreover, black garlic group 
showed the lower oxygen free radical and triglyceride level and enhanced endurance capacity during treadmill exercise. These results suggested 
new approach for the production of black garlic which could contribute to functional food industries with improved quality and reduced processing 
time without hazardous by-products.
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IS3-1

Enhanced and Controlled Delivery of Bioactives from Modified Lyotropic Liquid Crystals
Nissim Garti Department of Chemistry, The Hebrew University of Jerusalem, Israel

In recent years emphases is made in designing nano liquid vehicles as delivery vehicles alternatives to solid particulate nanocapsules and/or 
nano spheres.

We have concentrated our efforts in the last few years in developing three types of liquid nano vehicles: 1) Totally natural with long-term 
stability W/O/W double emulsions (termed ‘emulsified microemulsions’), 2) Progressively and fully dilutable microemulsions (termed ‘nanosized 
self-assembly liquid vehicles’, NSSL), and 3) Modified lyotropic liquid crystals of two types - new discontinuous micellar cubic fluid lyotropic 
liquid crystals (QL) and room-temperature-stable fluid reverse hexagonal mesophases (HIIm).

The novel structures are formed by incorporation additional compounds (components) to the glycerol mono oleate (GMO)/water binary mixture. 
The additives dehydrate the headgroups, or space the tails of the surfactant and create an new effective critical packing parameter (ECPP) of 
the surfactant/cosurfactant blend. 

The novel vehicles have some unique characteristics such as high solubilization capacity of both insoluble drugs and of large proteins. The 
mesophases exhibit high stability to environmental reactivity (oxidation, enzymes) and serve as controlled and ‘on-demand release’ vehicles.

In this presentation we will bring some conceptual studies, some examples and will demonstrate some release profiles on skin (transdermal) 
and transmembrane for some model drugs.

In addition, these mesophases can serve as microreactors for enzymatic and chemical reactions (Mailard reaction) and as reservoirs for template 
crystallization of large enzyme crystals.

The presentation will summarize few years work and achievements in this important research area.

IS3-2

Dietary Soy Peptide-based Interventions to Prevent Chronic Inflammation and Cellular Mechanism
Yoshinori Mine Department of Food Science, University of Guelph, Canada

Food-derived bioactive peptides have received much attention for their ability to promote human health and prevent disease. Inflammation is 
the root cause of many chronic diseases, including heart disease, diabetes, and some cancers, suggesting that anti-inflammatory peptides may 
play an important role in chronic disease prevention. There is an increasing prevalence of inflammatory bowel disease (IBD) in the worldwide. 
IBD is a result of damage to the intestinal epithelial membrane, followed by continuing cycles of inflammation and repair, constituting a chronic 
inflammatory state. Current therapeutics show limited efficacy and potential toxicity; therefore there is a need for novel approaches for the 
treatment of IBD. Recently, we found that the oral administration of soy protein hydrolysate can reduce chronic inflammation in a DSS-induced 
colitis piglet model. Treatment with soy peptides significantly ameliorated histological measurements, lessened gut permeability, reduced the 
colonic expression of inflammatory mediators INF-γ, IL-1β, TNF-α, ROR-γt, and IL-17, as well as the FoxP3 T-regulatory transcription factor, 
and decreased myeloperoxidase activity in vivo. Messenger RNA levels of ileal INF-γ, TNF-α, IL-12p40, and IL-17 were also lowered with 
an increase in ileal FoxP3 expression and high CD4+CD25+ T cells in the mesenteric lymph nodes. Soy-derived peptides exert anti-inflammatory 
activity in vivo suggesting their usefulness for the treatment of inflammatory disorders. HPLC followed by tandem mass spectrometry (LC-MS/MS) 
analysis of the resulting plasma of DSS-induced colitis piglets revealed the presence of the tri-peptides at both time points (35 and 70 min), 
indicating that the peptides were also rapidly absorbed in vivo. Results indicated two tri-peptides with the amino acid sequences, Phe-Leu-Val 
(β-conglycinin, residues 169-171) and Val-Pro-Tyr (glycinin, residues 152-154). The anti-inflammatory activity of both tri-peptides was confirmed 
in vitro using TNF-α-treated Caco-2 cells as a model of intestinal inflammation. These results indicate that the soy-derived tri-peptide, Phe-Leu-Val 
and Val-Pro-Tyr possess potent anti-inflammatory activity, suggesting they could be a novel peptide therapeutic for the treatment of inflammatory 
disorders.
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IS3-3

Food-omics and Obesity
Teruo Kawada Department of Food Science and Biotechnology, Kyoto University, Japan

Modern people have a tendency to overeat owing to stress and loosening of self-control. Moreover, energy expenditure varies greatly among 
individuals. In most modern people, the conscious expenditure of energy by exercise rather than nonconscious basal metabolism varies greatly 
from individual to individual and conscious energy expenditure is insufficient for most people. Scientific reduction of obesity is important under 
these circumstances. Furthermore, recent research has clarified the differentiation of adipocytes, the level of subsequent fat accumulation, and 
the secretion of the biologically active adipocytokines by adipocytes. In particular, it has been clarified that adipocytokines secreted by adipocytes 
and inflammation play a significant role in the pathogenesis of diseases such as diabetes and cardiovascular diseases and are closely associated 
with the pathogenesis and exacerbation of diseases arising from obesity. White adipose tissues (WAT) have become the most important target 
for the prevention and treatment of many lifestyle-related diseases, metabolic syndrome. In this paper, I first discuss obesity and the metabolic 
syndrome and then talk mainly the nuclear receptors that are most important transcriptional factors in lipid and carbohydrate mechanism affecting 
obesity from the viewpoint of food-omics. These technologies provide the tools needed to look at the differences in DNA, RNA, proteins and 
metabolites. 

Nuclear receptors are a group of transcription factors activated by lipophilic low-molecular-weight compounds as the ligand and, owing to their 
properties, directly or indirectly regulate glucose and lipid metabolism in the body. Therefore, it has been found that the regulation of the activity 
of nuclear receptors plays a significant role in abnormal glucose and lipid metabolism associated with obesity. Food components or natural 
products that control the activity of nuclear receptors have been identified. Nuclear receptors, especially peroxisome proliferator-activated receptors 
(PPARs) and liver X receptors (LXRs), are considered to be a useful target in the search for food components effective for lifestyle-related 
diseases associated with obesity. Regulators of the activity of nuclear receptors have been found in natural products used as spices or traditional 
herbal remedies for diseases such as abnormal glucose and lipid metabolism, and lowering energy metabolism involving brown adipose tissue 
(BAT). Details on the regulation of the activity of nuclear receptors have been clarified as the regulatory effect of food ingredients and herbs 
in terms of functional food science and pharmacology relating to omics technologies, especially metabolomics using high-throughput and high-sensitive 
LC/MS.

IS3-4

MS Based Metabolomic Application for Fermentation Analysis
Jiyoung Kim, Jung Nam Choi, Ajin Kim, Choong Hwan Lee* Department of Bioscience and Biotechnology, 

Konkuk University, Korea

XC-MS (Gas/liquid chromatography- and capillary electrophoresis-mass spectrometry) and multivariate analyses were employed to investigate 
the correlation between fermentation time dependent metabolite changes of soy (Cheonggukjang), tea (Pu-erh tea) and rice (koji) fermentation 
with its antioxidant effects changes. In the Principal Component Analysis (PCA) score plots, the metabolite patterns were clearly distinguished 
based on the fermentation time. Significantly contributed compounds of each pattern are identified based on MS/MS and high resolution MS 
spectral (TOF) data with in house MS library (searchable spectra demonstrated for the analysis of 3,000 metabolites with 5,000 spectral data). 
Partial least square (PLS) analysis for metabolites to antioxidant effects showed correlations between bioactivities with fermentation.
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NS-1

Nanotechnology in Packaging System

Youngjae Byun, Scott Whiteside* Department of Food, Nutrition, and Packaging Sciences, Clemson University, USA

Nanotechnology in packaging systems can take a variety of forms and achieve various functions. The application of nanotechnology in packaging 
has some benefits such as the improved gas barrier properties, thermal stability of materials and the increased package strength. These benefits 
allow the resultant packages to be thinner and lighter. In addition to these benefits, nanotechnology can facilitate fast or slow degradation of 
biodegradable polymer.

The packaging industry produces various packaging materials utilizing nanotechnology. Currently, the commercial applications of nanotechnology 
are largely focused on the use of nanoclays. Nanoclays can easily form composites with various thermoplastics (e.g. PP, PET, PE, and nylon). 
Incorporation of exfoliated nanoclays into the packaging material structure has resulted in improved barrier properties. Durethan, produced by 
Bayer, is a transparent plastic film containing nanoclay. It has high gas and moisture barrier properties due to the thorough dispersion of nanoclays 
throughout the polymer structure. Nanotechnology has also been used in plastic bottle industry. Nanocor produces nanocomposites that give 
plastic beer packaging a 6 month shelf-life.

The benefits of nanotechnology go beyond improvement of barrier properties and reduced package weights. Recently, nanotechnology has been 
applied to the active and intelligent packaging systems resulting in smart packaging technology such as nano-sensors and nano-enhanced radio 
frequency identification (RFID). Nano-sensors are nano-components that detect changes in the packaged food or package headspace through 
a biological or chemical reaction. As the nano-sensor detects these changes, it releases active agents such as antimicrobials, gases, flavors and 
colors. Smart packaging systems based on nanotechnology can also improve food safety and quality with the use of nanoparticles of silver, 
magnesium and zinc. The Nanotech Bio-switch has been developed in the Netherlands. The nanoparticle is embedded in the packaging structure 
and releases preservatives when the packaged foods (meats) start to lose its quality. RFID tags based on nanotechnology can trace and monitor 
the condition of food during transport and storage. QR codes can be ‘read’ by consumer’s mobile phones, providing whole information about 
a product including its expiration date, manufacturer’s information, when it was packed, how long it has been on the shelf and its current 
condition.

The plastic packaging industry will continue to focus on enhancing packaging material functionality, lowering costs, and source reduction. Nano-enhanced 
plastic packaging materials can potentially provide a multitude of active functions such as; improved barrier properties, package weight reduction, 
greater package strength, and monitoring of food product quality/safety throughout the supply chain. Therefore, it is easily foreseeable that the 
opportunities for the use of nanotechnology in packaging systems will continue to have a bright outlook.

NS-2

Nanotechnology for Foodborne Pathogen and Toxin Detection
Bosoon Park U.S. Department of Agriculture, Agricultural Research Service, Richard B. Russell Research Center, USA

A potential of nanotechnology to revolutionize for agricultural and food systems includes, but not limited to, microfluidics, bioNEMs, drug/nutrition 
delivery, biochips, nucleic acid bioengineering, nanobioprocessing, biosensors, nanomaterials, and bioslecective surfaces. Among those applications, 
nanobiosensing has been highlighted its potential for food safety and biosecurity. Since the safety of the food supply continues to be a highly 
visible public health issue and a national priority for the Federal government, we have been developing new technologies for the rapid and 
sensitive detection of foodborne pathogens and toxins using nanotechnology. Nanoscale science and nanotechnology for food research has focused 
its investment on detection and intervention technologies for enhancing food safety and agricultural biosecurity, effective and safe delivery of 
bioactives in functional foods for improving human health and wellness, product traceability and identity preservation. Recently, nanotechnology 
for food quality, safety, biosecurity, better nutrient delivery system, nanomaterials to enhance packaging performance and improving food processing 
are emerging for the future directions in food systems. In this presentation, various nanotechnologies for foodborne pathogens and toxins detection 
are discussed. More detail, the following nanobiosensing methods will be introduced for food safety and food defense applications. (1) Bio-functionalized 
nanosubstrates: nanosubstrate-based biosensor for foodborne pathogenic bacteria detection; (2) Molecular imaging: a highly-integrated atomic 
force microscope (AFM) nanocantilever-based label-less, fast single molecule recognition system for food toxin detection; (3) Surface plasma 
resonance (SPR): high sensitive SPR sensors for rapid detection of foodborne pathogen based on nanostructured substrates; (4) Surface enhanced 
Raman spectroscopy (SERS): rapid detection of foodborne pathogenic bacteria using silver nanorod array substrates as well as Ag biopolymer 
nanoparticles; and 5) Nanobiosensor for toxins detection using DNA aptamers for food defense applications. Also, newly developed hyperspectral 
microscopic imaging technology will be introduced for pathogenic bacteria detection.
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NS-3

MALDI-TOF MS for Sensing and Tissue Imaging
Woon-Seok Yeo Department of Bioscience and Biotechnology, Konkuk University, Korea

It has been of great interest developing tools and methods to control and detect molecular level interactions between materials and biological 
systems. Recently, various types of nanomaterials with bio-functionalized, chemically tailored, and structurally well defined surfaces have been 
widely used for standardized diagnostic tools, biosensors, and new analytical systems.

In this talk, I will introduce small-molecule-tagged gold particles and their application for biosensing and tissue imaging by combining self-assembled 
monolayers (SAMs) on gold and LDI-TOF MS. In the first example, biological signals are transduced to amplified mass signals allowing ultrasensitive 
detections of target of interest in solution such as antigens, microRNA, insecticide, and antibiotics. The strategy does not require the use of 
labels and therefore avoid complicated, additional steps for labeling. The second application describes a matrix-free format tissue imaging utilizing 
hollow gold nanoparticles (HGN) which are modified with capture proteins such as antibodies. The antibody modified HGNs are specifically 
bound to the biomarker expressed on cancerous tissue. HGN carries a number of small molecules which are subsequently analyzed by LDI-TOF 
MS. In this way, the mass spectra give the spatial distribution of the biomarker on the tissue. Our strategy to image biological tissues without 
organic matrix is especially attractive for cell or biological tissue imaging because we observe small molecules instead of huge biomolecules 
and hence it allows improved resolution and quantitative information.
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FFS-1

A Development Strategy of Functional Food with New Industrial Trend
Sang-Jun Lee AMOREPACIFIC Corp., Korea

The Korean health food industry is growing at an explosive rate following closely to the growing trends of the global market. The continual 
future growth of the health food industry is secured by the health oriented lifestyles of the modern day consumers. Not only the traditional 
food industry but pharmaceutical and cosmetics companies are seeing the potential opportunties and are planning strategically in this rapidly 
growing market. However the competitive environment is putting many market players in risk of failing rather than providing them success. 
To overcome this potential risk, there are many efforts and races by these players to create a new but previously unexplored market. The market 
for health food is being subdivided more so recently with the emergence of the functional health claim category. Previously, there were the 
broad health claims such as the market for vitamins and minerals, the dieting and slimming, the anti-oxidants, and the beauty market, but now 
the health claims are detailed and specific to form a new niche market. There is a notion that these new niche market concepts will become 
a more expansive and progressive blue ocean market as compared to the current health food market where the competition is fierce and merciless. 

This presentation introduce the new trends influenced by these changes that have evolved in the Korean functional health food market, and 
I hope this can be the place to discuss these unexplored markets in Korea to possibly develop it into a potentially healthy and strong market 
of the heath food industry.

FFS-2

A Developmental Strategy for Differentiated Red Ginseng Products: 
Standardization with Ginsenoside Rg3

Won Joo Yoon LOTTE R&D Center, Korea

Red Ginseng is most commonly used herbal health food in Korea, which has about 55% of market share in Functional Health Food industry. 
It has been reported that Red Ginseng is more effective in pharmacological activities than White Ginseng. The differences in biological activities 
of Red Ginseng are resulted from structural changes of its active constituents, ginsenosides, during manufacturing process. Recently, many investigators 
suggest that several Red Ginseng-specific ginsenosides are responsible for pharmacological activities of Red Ginseng. One of these notable components 
is ‘ginsenoside Rg3 (Rg3)’. A great deal of study has shown that Rg3 enhances anti-tumor and vaso-relaxation activity of Red Ginseng.

Meanwhile, we developed the manufacturing process to fortify Rg3 content and standardized the Red Ginseng Extract by 3.0% of Rg3. Of 
this Red Ginseng Extract standardized with Rg3 (EFLA400) we evaluated the expected efficacies as well as safety. Currently, the quality of 
Red Ginseng is controlled with the content of ginsenoside Rg1 and Rb1. We may suggest additional standard for Red Ginseng products which 
may differentiate Korean Red Ginseng in global market.
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FFS-3

Industrial Approach for the Development of Health Functional Food
Jin-Hee Lee CheilJedang Corp., Korea

Health Functional Food in Korea is characterized by its unique regulatory system operated by the government. It is primarily defined as an 
ingredient which has specific biological functions with health benefits showing safety as a food ingredient apart from medicinal uses and the 
finished food products made of such ingredients. To investigate the appropriate functional ingredients aimed to a specific health benefit, we 
are able to screen biologically active ingredients from a variety of libraries commercially available in a large scale. However, if it is not the 
most cases, not a few ingredients apparently thought to be active would not work efficiently in human body due to many reasons. Furthermore, 
to turn out the evidences that such ingredients really work in human body, we have to go through the human clinical trials other than precedent 
basic researches needed to support the function of food ingredients with health benefits, where the basic design of human clinical trials of 
health functional food is very much different from that of medicine development. Safety as a functional food ingredient should be investigated 
prior to any other factors in studying the function of it in food sciences' view points. Standardization of novel functional ingredients are to 
be strategically specified within commercially available levels to make it possible for those ingredients to be practically used in industrial scale. 
This study will show you the industrial approach for developing new health functional food based on practical trial examples.
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FFS-4

Anti-obesity Effect of Actiponin Supplementation in Obese Korean Subjects: 
A 12 Week, Randomized, Double-blind, Placebo-controlled Clinical Trial

Soo-Wan Chae1,2,*, Sun-Young Kim1, Hyang-Im Back1, Mi-Ra Oh1, Soo-Hyun Park1, Eun-Ock Park1, Min-Gul Kim1, Eun-Kyung Choi1, 
Su Jin Jung1, Il Han Yu1, Hye Mi Kim1, Youn-Soo Cha1,3, Tae-Lin Huh4

1Chonbuk National University Hospital, Korea, 2Department of Pharmacology, Chonbuk National University, Korea, 3Department of Food Science 
and Human Nutrition, Chonbuk National University, Korea, 4Kyungpook National University, Korea

The prevalence of obesity is rapidly increasing around the world. Obesity reduces life expectancy and increases the risk of health problems, 
such as heart disease, type 2 diabetes, sleep apnea, certain types of cancer, and osteoarthritis. Two anti-obesity medications are currently approved 
by the US Food and Drug Administration for long-term use: Orlistat and sibutramine. Olistat reduces intestinal fat absorption by inhibiting 
pancreatic lipase, whereas sibutramine decreases appetite by in habiting deactivation of the brain neurotransmitters norepinephrine, serotonin, 
and dopamine. Both of these drugs, however, have shown limitations in terms of efficacy and side effects. AMPK is an evolutionally conserved, 
intracellular energy sensor that increases ATP production and decrease energy consumption by responding to increased intracellular energy sensor 
that increases ATP production and decrease energy consumption by responding to increased intracellular AMP/ATP ratio. Numerous studies 
have revealed that AMPK activation improves obesity, type 2 diabetes. Gynostemma pentaphyllum (G. pentaphyllum) has been widely used 
in Asian countries including Korea, China and Japan as a traditional herbal medicine or tea. Total extract or saponins from G. pentaphyllum 
have shown wide range of beneficial effects such as cholesterol-lowering, hypoglycemic and antitumor, thus its effect is likely overlapped with 
diverse downstream effects of AMP-activated protein kinase (AMPK) activation. Actiponin is a modified form of ethanol extract of G. pentaphyllum 
plant leaf having higher content of Damulin A (3.75%, w/w) and Damulin B (1.06%, w/w), which are indirect activators for AMPK. To investigate 
the effects of Actiponin on anti-obesity effect in human, we carried out 12 week, randomized, double-blind, placebo-controlled clinical trial 
for obese Korean subjects.

Obese subjects [both BMI ≥ 25 kg/m2 and WHR ≥ 0.90 (men), WHR ≥ 0.85 (women)] who were not diagnosed with any disease were included 
in this study. Eighty subjects (40.08 ± 10.60 years, 164.3 ± 8.8 cm) were randomly divided into a Actiponin (n=40, 450 mg/day) or Placebo 
group (n=40, 450 mg/day). Outcomes included measures of efficacy (Anthropometric parameter, abdominal fat distribution by computerized 
tomography, blood components) and safety (adverse events, laboratory test, electrocardiogram, and vital sign). 

Seventy-four subjects (36 Actiponin group, 38 Placebo group) finished the study. After the 12 weeks of supplementation, body fat mass (22.44±3.19 
kg to 21.40±3.62 kg in Actiponin group, 22.96±3.62 kg to 23.32±3.82 kg in placebo group, P<0.001), body fat percent (29.82±28.79 kg to 
28.79±5.87 kg in Actiponin group, 31.62±5.49 kg to 32.13±5.40 kg, P<0.001), weight (76.18±8.28 to 75.21±8.20 in Actiponin group, 73.54±10.03 
to 73.33±10.17 kg in Placebo group, P<0.05), BMI (27.66±1.14 to 27.31±1.23 in Actiponin group, 27.62±1.26 to 27.55±1.54 in Placebo group, 
P<0.05) in the Actiponin group was significantly reduced compared to the Placebo group. Also there was no clinically significant change of 
safety parameter. 

These results suggested that Actiponin supplementation may have positive effect on anti-obesity and may be more pronounced when combined 
with lifestyle modification.
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BGS-1

Allicin Bioavailability from Alliinase-inhibited Garlic
Larry D. Lawson Silliker, Inc., USA

The ability of garlic products containing alliin, γ-glutamyl-S-allylcysteine (GGSAC), and S-allylcysteine (SAC) to form allicin in the body (allicin 
bioavailability, AB) was determined by measuring breath levels of allyl methyl sulfide (AMS), the main and active metabolite of allicin, in 
7-13 persons over 32 hr, and comparing the area under the concentration curve (AUC) to the AUC found after consuming homogenized raw 
garlic of known allicin content. AB was high (>70%) in garlic supplements (enteric and non-enteric tablets) containing active alliinase. Inhibition 
of alliinase by cooking garlic (roasting or boiling) or by treating with phosphoric acid was expected to cause very low AB (<5%). Surprisingly, 
these alliinase-inhibited garlic foods gave 15-40% AB. The production of AMS from alliinase-inhibited garlic appears to be due (a) metabolism 
of about 14% of the alliin to allicin by intestinal alliinase sources and (b) metabolism of about 20% of the SAC (hydrolysis product of GGSAC) 
by either oxidation to alliin or by reaction of SAC with S-adenosylmethionine to directly form AMS without allicin as an intermediate. Commercial 
Korean black garlic (heated for 1 month) was found to contain S-allylcysteine (no alliin) as its main identified S-allyl compound. Consumption 
of 10 g of black garlic gave much higher breath AMS than expected from its SAC content, indicating that substantial unknown sources of 
S-allyl are created during its production.

BGS-2

Research for Optimization of Black Garlic Manufacturing Process and Standardization of 
Functional Compound in Black Garlic

Hyun Jin Park*, Sang Eun Bae, Yong Duk Won1, Seon Ha Lee2, Seung Yong Cho3

The Graduate School of Life Science & Biotechnology, Korea University, Korea, 1Uiseong Black Garlic Farming Assosication, Korea, 2College 
of Health and Welfare, Kyungwoon University, Korea, 3Institute of Life Sciences and Biotechnology, Korea

Black garlic is a processed garlic product that is prepared by heat treatment of the raw garlic at high temperature under controlled humidity. 
SAC is a compound found in black garlic that increases during processing through hydrolysis of the γ-glutamyl-S-allyl cysteine (GSAC), which 
exists in garlic as a precursor of SAC. SAC is a biologically active compound that can be used in neutraceutical and medical applications. 
The amount of SAC in black garlic is generally five to six times higher than that in raw garlic (20 to 30 µg/g). The amount of SAC in black 
garlic is influenced by the black garlic processing time and temperature. SAC is made through an enzymatic transformation with γ-glutamyltrans- 
peptidase (γ-GTP). The objectives of this study were to investigate the SAC content changes in the black garlic by controlling the temperature. 
These results expect to confirm correlation between the optimum temperature on γ-GTP activation and formation of SAC. The S-allyl cysteine 
content in black garlic was changed significantly according to heating temperature and time.
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BGS-3

Preparation of Encapsulated Alliinase in Alginate Microparticles
Yeu Lim Lee*, Hyun Jin Park Korea University, Korea

Alginate microcapsules were prepared to encapsulate alliinase (alkylsulphenate lyase, EC 4.4.1.4) to protect alliinase from harsh pH and temperature 
condition. Microparticles had spherical shape and mean size of 225 µm. Effect of pyridoxal 5’-phosphate (PLP) for alliinase activities added 
in microparticles was evalutated. Enzyme activity of microparicles with 100 µM of PLP was 1,459 units which is significantly higher than 
without PLP (1,102 units). Also enzyme activities of encapsulated and non-encapsulated alliinase were determined at different range of pH 
and temperature. The activity of encapsulated alliinase (133 units) was higher than non-encapsulated (68 units) at pH 2. Also at temperature 
above 37°C, encapsulated enzyme activities were decreased, but it was higher (1,775 units) than non-encapsulated sample (1,401 units). Encapsulated 
alliinase was more active at higher temperature (60°C). After sequential incubation of encapsulated and non-encapsulated enzyme with substrate 
in simulated gastric and intestinal juices, encapsulated enzyme still had its activity but non-encapsulated was irreversibly inhibited. Therefore, 
microencapsulation of alliinase with alginate can offer an effective way of sustain enzyme activity during oral administration.

BGS-4

Yeast Fermentation Increase Bioactivities of Aged Black Garlic on High Fat Diet 
Supplied Diabetic Obese Mice

Seon Ha Lee, Young Mi Jung* Kyungwoon University, Korea

Bioactivities of aged black garlic (BG) and yeast (Saccharomyces cerevisiae)-fermented BG (FBG) were evaluated on the 45%/kcal high fat 
diet (HFD) supplied diabetic and obese mice with in vitro antioxidant activity. BG (400 mg/kg) and FBG (400, 200 and 100 mg/kg) were 
orally administered on HFD supplied ICR mice from 28 days after initiation of HFD supply for 9 weeks, and hepatoprotective, hypolipidemic, 
hypoglycemic, nephroprotective and anti-obesity effects were monitored. The results were compared to those of simvastatin (for hypolipidemic 
activity), silymarin (for hepatoprotective effects) and metformin (for hypoglycemic and related anti-obesity effects). As results of 91 days of 
continuous HFD supply, mice were showed marked obese states, hyperglycemia, hyperlipemia, liver and kidney damages. BG and all three 
different dosages of FBG showed favorable hepatoprotective, nephroprotective, hypolipidemic and anti-obesity effects as compared with HFD 
control, respectively but hypoglycemic effects were not observed in the BG and FBG treated groups. As compared with BG 400 mg/kg, more 
favorable bioactivities against HFD induced all four diabetic complications were detected in FBG 400 and 200 mg/kg treated groups, and FBG 
100 mg/kg was showed constantly similar effects as compared with BG 400 mg/kg. In addition, more potent in vitro electron donating ability 
was detected in FBG as compared with BG. These findings suggest that bioactivities of BG can be enforced by yeast fermentation and FBG 
may improve diabetes and related complications.
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BGS-5

Garlic Compounds and Their Biological Effects and Stability
Taiichiro Seki*, Takashi Hosono, Toyohiko Ariga Graduate School of Applied Life Sciences, Nihon University, Japan

Garlic (Allium sativum L.) is one of the oldest plants that have been used as a medicinal plant having spicy ingredients. The compounds unique 
to garlic are sulfur-containing amino acids present in garlic tissues, especially in the cloves in a bulb. Upon damaging the cellular structure 
by cooking, these sulfur-containing amino acids are transformed immediately into volatile organosulfur compound allylthiosulfinate (allicin) by 
enzymatic reaction with C-S lyase, followed by formation of allyl sulfides with non-enzymatic reactions, which exhibit several potent physiological 
functions in our bodies. In this paper, we will discuss the function of garlic especially focused on their anticancer effects. Diallyl trisulfide 
(DATS) induced cell cycle arrest and apoptosis in human colon tumor cells, by disrupting microtubule network formation via oxidative modification 
of specific cysteine residues in β-tubulin. We also identified the allyl and trisulfide moieties are the most potent structure of sulfides for exhibiting 
the anti-xenobiotic activities in rat model system in vivo. DATS may contribute cancer prevention through the inhibition of carcinogen activation 
and induction of apoptosis for the neoplastic cells generated by carcinogen.
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IPET-2

Antioxidant and Anti-inflammatory Activities of Glyceollins
J. S. Kim*, H. J. Kim, K. W. Lee, C. H. Lee Kyungpook National University, Korea

Glyceollins are pterocarpan phytoalexins which are produced in soybean tissue when exposed to stress or biotic or abiotic elicitors. They are 
de novo synthesized from the parent soy isoflavone daidzein by a series of enzymatic reactions in soybean, and consist of 3 isomers (I, II, 
III) with similar core structures to coumesterol. Glyceollins were shown to have antifungal, estrogenic, and anticancer activities from the earlier 
studies. Our recent studies demonstrated that glyceollins exhibited strong antioxidative activity and induced antioxidant enzymes such as heme 
oxygenase-1, NAD(P)H:quinine oxidoreductase, gamma-glutamylcysteine ligase through promoting nuclear translocation of Nrf2 which is known 
to be regulated by phosphorylation of Nrf2 and/or disrupting Keap1-Nrf2 complex formation. We also found that glyceollins effectively inhibited 
NO production, IL-6 release, and COX-2 expression induced by LPS. In particular, glyceollins suppressed the LPS-induced phosphorylation 
of NF-кB p65, suggesting that the compounds inhibit the production of NO and transcriptional activation of COX-2 by regulating NF-кB activity. 
Glyceollins also reduced TPA-induced skin inflammation in mouse model, confirming the anti-inflammatory activity of glyceollins in vivo system 
as well as cell culture system. As glyceollins showed several biological activities and potential health benefits, they were applied to some food 
products such as yoghurt, salad dressing and others. Taken together, glyceollins merit further study as potential therapeutic agents for oxidative 
stress- and inflammation-related disorders and has good potential to be utilized as functional food ingredient.

IPET-3

Development of LOHAS Foods from Hemp Seeds
Eun-Soo Kim*, Ki-Hyung Ryu, Young-Kon Park, Seung-Eun Oh, Kyung-Ho Lee, Kyung-Sang Cho Konkuk University, Korea

Hemp seeds are considered to be excellent nutritional sources that can provide quality oils and proteins. The seed oils are rich in essential 
fatty acids such as linoleic acid, alpha-linolenic acid, and gamma-linolenic acid which improve the immune response. Hemp proteins called 
globulin edestine are also considered complete because they contain all twenty amino acids in a sufficient quantity and ratio to necessary for 
the body's requirement. Hemp fibers possesses a range of extraordinary properties such as antimicrobial properties and protection against UV 
radiation. Hemp is the most useful plant, and fiber is the most well known product.

In this study we tried to develop various food and fiber items, energy bars, breads, hemp milk, and hemp tofu, papers, mats etc. In the near 
future, hemp can be used as an industrial material more and more.
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IPET-4

Development and Commercialization of Fermented (Red) Ginseng Yoghurt Drink and Chewable 
Type Product Based on Global Patented Technology

Sangwook Kim Kuan Industrial Co., Korea

Ginseng is famous herbal root in Asian countries. These days, ginseng is getting well known even in Western world. However, bitter taste 
and soil smell makes consumers difficult to drink and eat ginseng products. Also, absorption of ginseng ingredients in body is important issue 
in ginseng consumption.

To solve these problems, fermented ginseng technology and fermented ginseng yoghurt technology has be developed. These state-of-art technologies 
have been patented and registered in Korea and worldwide (9 patents registered in Korea and 8 patents registered in worldwide).

Based on these technologies and patents, many different of products are developed including fermented ginseng yoghurt drink and chewable 
product. Also, other types of products are developed for commercialization.

IPET-5

Natural Seasoning Containing Antihypertensive Material
Jeong Ryong Do Korea Food Research Institute, Korea

Food seasoning is regularly used in soy sauce, vinegar, Monosodium L-glutamate (MSG), nucleic acid, and chemical seasoning for seasoning 
food preparations in order to enhance taste and flavor. However, eating too much chemical seasoning induces the food stability, such as adult-onset 
diseases. So the idea of “natural seasoning” has been spreading as a way to pursue a healthier life. Generally the natural seasonings contain 
100% natural food and food additives such as soybean, wheat, gluten, extracts, and hydrolysates. Food hydrolysate, which is proteolytic enzyme 
treatment, has been commonly used to improve the chemical, functional, and nutritional properties of feed proteins. Among the functions, some 
foods are known to be effective in suppressing the development of hypertension, which suggests the existence of some components having 
pharmaceutical action on the regulation systems of blood pressure. This study was investigated development of antihypertensive natural seasoning 
using food hydrolysate. Beef, frozen-dried Pollack, soybean were hydrolysed by alcalase 2.4 L. Angiotensin converting enzyme (ACE) inhibitory 
activity of beef frozen-dried Pollack, soybean hydrolysate was 70.2, 71.8, and 62.2%. The first study was investigated development of antihypertensive 
natural seasoning on Saengseonjjigae (fish stew) with beef hydrolysate. Natural seasoning product quality was compared with four kinds (A-D) 
using red pepper powder, crab water extract, kelp, garlic, anchovy, short-necked clam, shrimp, beef, shiitake, frozen-dried Pollack, and beef 
hydrolysate. ACE inhibitory activity of natural seasonings were C (50.9%), B (45.2%), D (42.4%), and A (42.2%). From sensory evaluation 
of Saengseonjjigae, B natural seasoning as good taste for sweet, hot taste, savory, ftertaste, and total acceptance. In total acceptance, B natural 
seasoning was better than C natural seasoning. Therefore natural seasoning on Saengseonjjigae as B natural seasoning. The second study was 
investigated development of antihypertensive natural seasoning on Miyeokguk (spicy fish soup) with frozen-dried Pollack hydrolysate. The natural 
seasoning made four (A-D) using skipjack tuna, kelp, garlic, anchovy, short-necked clam, shrimp, beef, shiitake, frozen-dried Pollack, and enzymatic 
hydrolysate of frozen-dried Pollack. ACE inhibitory activity of natural seasonings were D (38.6%), A 38.2%), C (36.9%), B 35.7%). From 
sensory evaluation of Miyeokguk, B natural seasoning was good taste for salty, sweet, savory, aftertaste, and total acceptance. Therefore natural 
seasoning on Miyeokguk was D natural seasoning. The third study was investigated development of antihypertensive natural seasoning on Kosarimuchim 
(Seasoned bracken served as a side dish) with soybean hydrolysate. The natural seasoning made four (A-C) using kelp, soybean, garlic, anchovy, 
short-necked clam, shrimp, onion, shiitake, and enzymatic hydrolysate of soybean. ACE inhibitory activity of natural seasonings were A (33.9%), 
B (32.3%), C (32.4%). There was no significant difference in ACE inhibitory activity. From sensory evaluation of Kosarimuchim, C natural 
seasoning was good taste for satly, sweet, savory, and total acceptance. In total acceptance, C natural seasoning was better than A natural seasoning. 
Therefore natural seasoning on Kosarimuchim was C natural seasoning.
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IPET-6

Development of Advance Fermented Soybean Products with Excellence Quality & Functions
Do-Youn Jeong Institute of Sunchang Fermented Soybean Products, Korea

Traditional fermented foods have been widely beloved cause of long storage time and distinctive smell by fermentation for long time. Recently, 
several researches reported for functionality of fermented food, but specific research on the mechanisms of functionality is not progressing yet. 
Traditional fermented food is difficult for quality control because of bacteria contamination causing bad taste and flavor, and it can also be 
a problem in sanitation. This study was aimed to ensure the safety through reduction of harmful microorganisms and mycotoxin, and identify 
and select effective microorganisms for developing functionality. Analyze biological, physical, and chemical hazards of raw material and processing, 
and then identify critical control points (CCPs). Determined CCPs for Kochujang and Doenjang were: sterilization step and packaging process. 
Determined CCPs for cheonggukjang were: fermentation step and packaging process. These results will provide guideline to apply HACCP 
system standards in fermented soybean products manufacturing.

Thirty strains of industrially applicable Bacillus species were isolated and then identified from the nationwide collection of fermented soybean 
products. The strains showed good yields of glutamic acid, growth inhibition of Bacillus cereus strains, and low yield of biogenic amines during 
fermentation. Among them, 5 strains were selected for the pilot-scale production of soybean products by transferring the selected strains to 
the Sunchang Fermented Soybean Plant. Also this study was aim to metabolic analysis of advanced fermented soyfoods and determination of 
their functional properties various metabolites, including amino acids, small peptides, nucleosides, urea cycle intermediates, and organic acids, 
which are responsible for the unique taste and nutritional and functional quality of fermented soy foods, were significantly changed by the 
increase of the fermentation time. In addition of the metabolomic study on fermented soyfoods, their functional properties were investigated 
in this project. It was released that the preventive effect of meju, cheonggukjang, and kochujang on obesity, inflammation, and ischemic damage. 

Through this study, we expected the possibility of global food on traditional fermented foods by proving the health functionality.

IPET-7

Functional Products Development for Prevention of Inflammation and Allergy
Seun-Ah Yang Keimyung University, Korea

Oenanthe javanica (dropwort) is a medicinal food commonly used to treat diseases such as jaundice, hypertension, and polydipsia in Korea, 
Japan, and China. However, there is little information about the changes of biological activities and metabolites during fermentation. Actinidia 
species have been used as an abdominal pain, rheumatic arthritis, and strokes. Its fruits have been reported to have anti-inflammatory effects. 
However, up to now, only few chemical constituents, such as α-linolenic and triterpenoids have been isolated from Actinidia polygama (silver 
vine). Ginger (Zinger officinale Roscoe) is one of the most widely used spice and is a common condiment in food preparations. The active 
ingredients in ginger include volatile oils and pungent phenol compounds known as gingerols, sesquiterpenoids and shogaols.

The objective of this study was to investigate the anti-inflammation, anti-allergy and hepatoprotective effects of various extracts from silver 
vine, ginger and dropwort. It was observed that dropwort extracts fermented with oligosaccarides or brown sugar effectively alleviated the leakage 
of lactate dehydrogenase and cell death. In addition, the fermented extracts were analyzed by using HPLC, MS and MS/MS methods, and chlorogenic 
acid was identified in the fermented extracts (1.2-3.0% of total peak area) for the first time. Caffeic acid (0.6-2.4% of total peak) and ferulic 
acid (0.03-0.04% of total peak) were also determined in the fermented dropwort extracts. Anti-allergy and anti-inflammatory effects of silver 
vine and ginger extracted by solvents or supercritical fluid extraction (SFE) were examined. In IgE-sensitized RBL-2H3 cells, the EtOH extract 
and SFE fractions inhibited β-hexosaminidase release, TNF-a and IL-4 production in a dose-dependent manner. Moreover, the Marc extract 
was suspended in water and partitioned with EtOAc. From the EtOAc fraction, a new ceramide was isolated through the repeated column chromatography. 
The SFE oils of ginger had strong radical scavenging capabilities and significant inhibitions on LPS-induced NO production in RAW 264.7 
cells regardless of the extraction temperatures. The Marc extract significantly inhibited β-hexosaminidase release from RBL-2H3 cells without 
affecting cell viabilities. Moreover, Marc EtOH showed potent anti-inflammatory effects in LPS-stimulated RAW 264.7 cells. Further, iNOS, 
COX-2 protein expressions in LPS-stimulated RAW 264.7 cells were suppressed by Marc EtOH in a concentration-dependent manner. Overall, 
it can be concluded that the SFE marcs of silver vine and ginger showed potent inhibitory activities against inflammation and allergy.
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IPET-8

New Product Development for Exportation of Traditional Rice Product
Jun-Seok Kum Korea Food Research Institute, Korea

In this study, we did a survey about customer's awareness, preference, intake situation and consumption consciousness toward korean rice cake 
market for export. We try to figure out consumer's demand of korean rice cake. Quality characteristics of traditional korean rice cake were 
affected by the varieties and types of the rice. We developed the instant potato rice cake using various ingredients and functional ingredients 
to export. 

Also, we manufactured four different types Korean fusion sauce (ginseng cream, bulgogi teriyaki, kimchi tomato, chicken gochujang) for export 
and rice-ramyon by adding 80% japonica rice flour into the dough so that we developed mix type rice-ramyon with sauce. Based on foreigner 
sensory test, we produced finished product (chicken gochujang rice-ramyon) that can contribute to the development and globalization of rice 
processed food. 

Pilaf is one of the export model processed products, it rapid cooling is required. The reason, to preserve flavor and shape of food. Rapid cooling 
in the form of a pilaf is manufacture by two kind. The first is white rice. Second is the cook rice with mixed grains. Organoleptic test result 
of white rice was higher than organoleptic test result of cook rice with mixed grains. Overall, Pilaf of ham with vegetable is the highest scored 
than pilaf of chicken breast, also pilaf of seafood. By this result, white rice, black rice, and brown rice pilaf were developed to make in the 
form of pilaf rice balls. Through this development, it able to do easy intake.

IPET-9

Development and Dissemination of Chungkukjang Starter
Chung-Ho Ryu Division of Applied Life Science, Gyeongsang National University, Korea

Due to the health benefits of Chungkukjang which is high protein traditional fermentation product, the numerous researches on physico-chemical, 
physiological, functional properties of Chungkukjang has been reported. However, there are some problems in the manufacture of Chungkukjang 
with high quality process standardization, including absence of hygienic traditional producing system. It is needed to establish standardized fermen- 
tation method in order to correspond to customers’ preference because the quality is different from each region. This study aimed to improve 
the quality of Chungkukjang by dissemination of fermenting stater which is isolated from commercial Chungkukjang products and to develop 
the strain's activity maintaining technique with mixed culture. First of all, we collected commercial Chungkukjang products manufactured by 
various region in Korea to isolate excellent fermenting strains, and analyzed its quality properties. There are noticeable differences between 
quality of commercial Chungkukjang products according to each sample and manufactured regions. In addition, commercial products could be 
easily contaminated during fermentation even in the same place and lot number. It is supposed that different material soybean and non-uniformalized 
fermentation process may cause the differences, leading to quality properties. The dissemination and distribution of Chungkukjang starter using 
excellent fermenting strains investigated its characteristics could improve quality of Chungkukjang and its equalized fermentation. Moreover, 
the activity maintaining and recovering technique was developed by mixed culture, and inhibition of Bacillus cereus was demonstrated by formation 
of predominance of Bacillus subtilis using starter. The starter, forming spore, could maintain its fermenting activity during long-term storage 
and improve industrial productivity by its simple and useful properties.
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IPET-10

Development of Beef and Pork Using Environmentally Friendly Heating Equipment
K. H. Kwon*, J. W. Jeong, B. S. Kim, H. S. Lee Korea Food Research Institute, Korea

The purpose of this study was to suggest quality standard for beef and pork appropriate for the developed heating cookware and to satisfy 
the customer's preference. The development of heating cookware for environment friendly meat was conducted through required time, temperature 
analysis, gas composition, particulate matters and sensory evaluation. In the required time and temperature analysis, the beef cooking with the 
developed heating cookware reached 100°C in 1.2 min, and 200°C in 7.9 mins, and the meat temperature became 84.7°C with 4 min grill 
maintaining temperature after preheating. For the existing cookware, beef reached 100°C in 1.5 min, 200°C in 7.4 min, while pork reached 
100°C in 1.4 min and 200°C in 7.6 min. With respect to meat temperature, beef of 79.4°C and pork of 78.4°C which were lower than developed 
heating cookware. In the gas composition, the oxygen and nitrogen at the entrance of the developed cookware were 20.438 and 79.524%, respectively 
and the gas composition at the exit was 20.960% oxygen and 79.127% nitrogen. The oxygen and nitrogen at the entrance of the existing cookware 
were 20.132 and 79.864%, respectively, and the gas composition at the exit was 20.874% oxygen and 79.127% nitrogen. The carbon dioxide 
concentration was similar to the atmosphere. Measurement of particulate matters showed the existing cookware had foreign matters and pollutants 
than the developed heating cookware. For the sensory evaluation, cooking beef and pork using the developed heating cookware showed better 
results in all items than the existing heating cookware.

IPET-11

Development of Organic Bread Through Selection of Yeast Native to Korea
Hee-Kyong Kim*, Jae-Hong Kim, Min-Ho Kim, Wan-Sik Kim Maeil Dairies Co., Korea

This study was proposed to develop Korean native Baker's yeast strains as a key factor in the bread making process in order to make an 
integrated efforts to combine independent research works related to the dairy and baking industry. The ethenic yeast strains need to be developed 
not only as an alternative to the imported yeast cultures to enhance the overall quality of bread but also to strengthen the competitiveness 
of domestic dairy industry by solving both the surplus or shortage of milk production, that is thought a main obstacle to the sustainable development 
of Korean dairy industry.

So that accomplishment goes all to a study process. our team proceeded study as we classified it with seven phases. First, replace commercial 
yeast with obtain Korean native Baker's yeast. Second, established of production technique mass development yeast. Third, established of recipe 
for manufacturing bread and apply from different type of development yeast. Fourth, established of recipe for manufacturing different type of 
development yeast. Fifth, storage evaluation of long term or short term for development yeast. Sixth, effective analysis to cause development 
yeast to fragrance. Finally, established of natural specialization bread recipe. The result of research by a step. Development of Korean native 
Baker's yeast resources Korean substitute commercial yeast and Intellectual Property Right were ensured [Patent application : 10-2009-0134773 
(Acquisition of number : KCCM 11056P)] and than our research team established of production technique mass development yeast and recipe 
for manufacturing bread and apply from different type (dry or compression type) of development yeast. it was Evaluation of production technique 
mass development (Economy): Productive scale of 1,800 ton/year (base of dry yeast)

Evaluation effective import substitution. Evaluated of commercial yeast import substitution effect 1million between years.
- An output basis : Compression Type (A packing unit : 500 g), A consumer price : 5,000 won/L pack

New marketability evaluation : New regulation market launching corresponding to about 1billion is possible.
- An output basis : Raw materials market (Purity development yeast)+A complete product market (Inclusion of natural specialization bread　recipe)

Excellence evaluation of natural specialization bread : Three times of international competitive exhibition of baker's gold medal (Part of Europe Style 
Baker)
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IPET-12

Development of the Products and Processing Technology with Sweet Potato for Creating the
New Demand of Consumption

Sung-Soo Kim*, Chan-Kyu Han, Hee-Don Choi, Malshick Shin1, Young-Tack Lee2, Hye-Soon Kwon3, Bo-Ha Park4, Ju-Hun Park
Korea Food Research Institute, Korea, 1Chonnam National University, Korea, 2Kyungwon University, Korea, 3Nonghyup Food Safety Research 

Institute, Korea, 4FnP Co., Ltd., Korea

This study was performed for development of the products and processing technology with sweet potato for creating the new demand of consumption. 
It was developed the health functional foods of tablet or granular form by using freeze-dried powder of sweet potato-fermented products added 
commercial vitamins and food additives, etc. Various food biomaterials were developed using eight varieties of Korean sweet potatoes, and 
complex technology between sweet potato biomaterials and rice flours was used to make gluten-free bakery products, starch syrup and Gochujang, 
and etc. It was developed the high quality bakery products such as bread, layer cake, cookie, muffin using flours prepared from sweet potatoes 
with different flesh color, and drinks using the extract of purple sweet potatoes and dietary fiber and collagen. Developed new health functional food 
of the type of granule and capsule using Red Yeast Sweet potato contained high concentration of monacolin-K. The supplementation with red 
yeast rice seemed to be effective in improving constipation, lipid metabolism and anticoagulation activity in rats fed a high fat diet. Using 
a variety of processing technology, new products of sweet potatoes(vacuum fried snacks, restructured frozen products, pudding) for ready-to-eat 
and between meals were developed.

IPET-13

Development of Case-ready Seasoned Meat Products and Packaging System for the Value Addition 
and the Innovations in the Distribution System of Domestic Meats

Sung Hee Cheong*, Sung Ki Lee1, Keun Taik Lee2 Sundal-Gojip, Co., Ltd., Korea, 1Kangwon National University, Korea, 
2Gangneung-Wonju National University, Korea

These studies have been conducted to develop case-ready type ready-to-cook (RTC) and ready-to-eat (RTE) meat products to meet the needs 
of current consumer market. Therefore, we have developed various processing technologies using appropriate packaging materials and methods 
in order to preserve the quality and to extend the shelf-life of products. For 3-years project period, seventeen case-ready meat products including 
eleven kinds of RTC ground meat products, five kinds of RTC seasoned meat products, and one RTE product have been developed. Among 
them, three products such as beef-flavored Ddukgalbi, smoked pork belly, and Hamburg steak were commercialized for which storage tests 
using various packaging methods including air-containing packaging, packaging with oxygen scavenger, and vacuum packaging, and modified 
atmosphere packaging (MAP) were carried out. The effects of various additives such as organic acid salts, chitosan, rosemary, grape fruit extracts, 
shell extracts, and tocopherol on extending the shelf-life of meat products were investigated. Even though the effects of packaging method 
and use of additives were slightly different depending on the type of product, it was found that the vacuum packaging or MAP combined 
with the use of organic acid salts was generally effective in terms of shelf-life extension and quality preservation of meat products.
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FSET-1

Introduction to CNU Biotechnology Regional Innovation Center
Sang-Bin Lim Jeju National University, Korea

Jeju National University Biotechnology Regional Innovation Center was founded in July 2001 with the financial support by Ministry of Knowledge 
Economy and Jeju Special Self-Governing Province for helping the regional biotechnology industry. The major tasks are production equipment 
utilization, research & development, and expert training, etc. Currently we are focusing on (1) food and drinking water quality inspection service 
for small and medium enterprises, (2) OEM merchandise production, (3) Research related to new food development, and (4) expert training. 
Introduction to CNU Biotechnology Regional Innovation Center will be presented.

FSET-2

The Outcome in Training Food Scientists Required for Food Industry through the 
Project of Regional Innovation Center (RIC)

Sam-Pin Lee Keimyung University, Korea

Traditional Microorganism Resources (TMR) center has accomplished many performances in partnership with regional industry, supporting R&D, 
educational training and technology transfer. Participants in the research projects have the chance for working in the related company. TMR 
center designated as the Food Sanitation Inspection Institute by Korea Food & Drug Administration have supported local companies through 
food analysis, standard of various foods as well as contributed to the PR of University. Also, TMR center operates the internship program 
for students and graduates to elevate the ability and experience required for company. Also, TMR center contributes the promotion of employment 
for graduates.
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FSET-3

Center for Intelligent Agro-Food Packaging: Agricultural Research Center Funded by 
Ministry for Food, Agriculture, Forestry and Fisheries

Seung Ju Lee Dongguk University, Korea

The Center for Intelligent Agro-Food Packaging was founded in September 2010 as one of the tree Agricultural Research Centers by Ministry 
for Food, Agriculture, Forestry and Fisheries. The center's goals are introduced in terms of the relevant research and development, applications, 
education, and new industry creation.

FSET-4

Strategies and Issues to Promote Capabilities of Educational System for Food
Jae Chul Kim Inje University, Korea

Ministry for Food, Agriculture, Forestry and Fisheries (MIFAFF) have charged a project, beginning April, 2010 with a term of one and half 
year, to promote capabilities of educational system for food as a part of governmental efforts to develop value-added food products. Some 
details including guidelines of application for the project will be introduced and explained.
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SFCS-1

Hydroxypropyl Methylcellulose: Structure-function Relationships and 
Performance in Foods and Pharmaceuticals

Louise Wicker Department of Food Science and Technology, University of Georgia, USA

Hydroxypropyl methylcellulose (HPMC) may be chemically, physically or enzymatically modified to enhance use as a thickening, gelling, film 
forming and stabilizing ingredient in foods including frozen dairy desserts, breads and pastries, whipped toppings, fried foods and other applications. 
Due to the viscous nature of many HPMCs and decrease in gut transit time, HPCMs mitigate the glycemic response as well as provide for 
controlled delivery of ingredients. The functional properties of HPMC are primarily related to the degree of substitution at C2, C3, or C6 with 
propyl or methyl ethers, distribution of substituents, and molecular weight of the polymer. Techniques to fine-tune structural information on 
substitutions on cellulose at the monomeric and polymeric levels will enhance utilization of HPMC. Approaches include chemical or enzymatic 
hydrolysis, column chromatography fractionation and NMR and mass spectral analysis of fragments for random, blockwise, or heterogenous 
substitution.

SFCS-2

Preventing Obesity Related Metabolic Diseases with HPMC
Wallace H. Yokoyama Western Regional Research Center, ARS, USDA, USA

Asians, Hispanics, and African Americans have a higher incidence of type 2 diabetes, cardiovascular disease, high blood pressure and other 
chronic diseases related to obesity. This may be due to genetic differences in insulin response and Asia is expected to have the highest numbers 
of diabetics in about ten years. Plasma cholesterol and postprandial glycemia are known to be reduced by viscous soluble dietary fibers (VSDF), 
however, the benefits of VSDF for other obesity related chronic diseases has not been well studied. In our studies we used hydroxypropyl 
methylcellulose (HPMC). HPMC is a form of beta-glucan polymer that is extremely stable against mammalian and bacterial digestion. In humans 
about 1 g HPMC/meal results in significant reductions in plasma cholesterol. Our research has shown that VSDF also reduces insulin resistance 
(IR) in animal models fed high fat diets. IR usually precedes T2D. VSDF also prevents increases in blood pressure, fatty liver, increases in 
plasma and liver triglyceride, and reduces weight gain. Some of these effects are due to higher fecal excretion of fats including cholesterol 
and bile acids. Tri-, di-, and monoglycerides are also excreted as well as free fatty acids. There is a higher excretion of saturated and trans 
fats compared to amounts in the feed. A preliminary study also suggests decreased intestinal permeability to lipopolysaccharides (LPS). 
Lipopolysaccharides, the cell wall of gram negative bacteria, are believed to be the source of low grade chronic inflammation that accelerates 
chronic diseases. The mechanism of VSDF to reduce LPS absorption may be due to decreased intestinal cell exposure to bile acids or sequestration 
of bacteria.

Consistently, hamsters or mice fed high fat diets supplemented with HPMC show reductions in the expression of hepatic SCD1 (stearoyl CoA 
desaturase). SCD1 null mice are shown to have higher rates of metabolism and remain lean despite feeding high fat diets. HPMC supplementation 
reduces hepatic cholesterol and bile acid levels, activating the genes in the pathways for synthesis of cholesterol (SREBP2, HMGCoAR, CYP51) 
and bile acid synthesis (CYP7A1), and uptake of cholesterol from the blood (LDLR). In addition genes related to fat oxidation (PPARalpha, 
ACOX) are upregulated in the liver while those for fat synthesis (SREBP1c, FAS, SCD1) are down regulated. Circulating levels of the adiponectin 
are also increased.

These results show that modest amounts of HPMC and other SVDF can have a powerful beneficial effect to protect the body against obesity 
related metabolic disease. A challenge to food science is to incorporate SVDF into foods, particularly high saturated fat foods.
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SFCS-3

Effect of Hydroxypropyl Methylcellulose on Breadmaking
Senay Simsek1, Hyon Ho Baek2, Gary Hareland3, Jae-Bom Ohm3, Eun Jung Lee2* 1Department of Plant Sciences, North Dakota State 

University, USA, 2Samsung Fine Chemicals Co., Ltd, Korea, 3USDA-ARS, USA

Hydroxypropyl methylcellulose (HPMC) is obtained by substitution of methyl and hydroxypropyl groups to the cellulose backbone. HPMC is 
widely used in food processing due to emulsifying, adhesive, and thickening properties. The supplementation of HPMC in breadmaking is known 
to have beneficial effects on bread quality that include increase of water absorption and loaf volume, improvement of crumb structure and 
softness, and retardation of bread staling. The property of HPMC depends on the degree of substitution of methyl and hydroxypropyl groups. 
Seven types of HPMC that have different degree of substitution of methyl and hydroxypropyl groups were tested for white breadmaking. Individual 
types of HPMC had different effects on breadmaking. Among 7 types of HPMC, CN15U was identified as a possible additive for breadmaking 
due to its favorable effect on bread loaf volume and crumb grain.

SFCS-4

Use of Hydrocolloids for Reduced Fat Uptake in Fried Foods
Manjeet Chinnan Department of Food Science and Technology, University of Georgia, USA

Fried food is a growing market in the context of prepared food; however its major disadvantage is the higher fat content. Aiming to trim 
the fat, researchers all over the world have examined various approaches by investigating the mechanism of oil absorption, factors affecting 
oil uptake, ingredient functionality, product composition, and crust formation and its properties as related to frying. Edible coatings made from 
proteins and/or cellulose base or such ingredients incorporated in the breadings or batters have been utilized for reducing fat absorption in 
fried foods. Recently, much attention has been given to the use of hydrocolloids, especially cellulose derivatives, as potential solutions by forming 
a barrier to fat absorption during the frying process. Effectiveness in reduction of oil uptake is due to thermal gelation and film forming properties 
of some of these compounds which serve as a shield against moisture loss and oil penetration. This report will provide an in-depth review 
of the application and performance of various cellulose-based ingredients used in coatings for reducing fat absorption without compromising 
the quality of the end product - the fried food.
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SFCS-5

HPMC Application for Soybean-based Bakery Products
Yookyung Kim Department of Home Economics Education, Korea University, Korea

Soybean is a well-known source of phytochemicals. Besides its health benefits, soybean has desirable functional properties such as water-holding 
and foaming capacities which are desirable for bakery product. Moreover, the growing interest among consumers in healthy foods has prompted 
the development of a wide variety of soy-based foods. However, there are not widely available of such soy based products because of their 
undesirable texture and flavor. HPMC, a substituted cellulose, has been used in gluten-free breads to optimize loaf volume. It also reported 
health effects as a soluble dietary fiber. In this study, we investigate the effect of HPMC on soy bakery products to address its limitations. 
We developed yeast leavened soy breads and okara cookies and examined the texture and flavor of soy breads and the texture of dough and 
cookies, respectively. The results of this study indicate that adding HPMC to roasted soybean would enhance 100% soy bread in terms of 
its loaf volume and beany flavor. At the okara cookies, the addition of HPMC held the water content of fresh okara during the production 
of okara cookies and made the cookies crispier.

SFCS-6

HPMC Application for Gluten-free Noodle
Hyun Jin Park*, Hyung Sun Kim, Sung Wan Lee1, Hyon Ho Baek1, SangGuan You2 College of Life Sciences and Biotechnology, Korea 

University, 1Samsung Fine Chemicals Co., Ltd., 2Division of Marine Food Science and Biotechnology, 
Gangneung-Wonju National University, Korea

Noodle is a traditional food prepared from wheat flour. The main wheat component responsible for noodle quality is gluten. Although important, 
this protein can cause celiac disease. So the demand for gluten-free noodles is constantly rising. However, for the production of gluten-free 
noodles the absence of gluten is critical in regards to the noodle structure. These days, HPMC have been used as gluten replacers. HPMC 
is characterized by thermal gelation. When the gelling temperature is increase, there will be a shape increase in viscosity. And the viscosity 
or gel strength will then remain at a constant value. HPMC may be formulated into noodles to improve dough strength, which aids in machinability 
and extrusion of the dough into different noodle forms. This study investigated the quality characteristics of rice noodles containing HPMC. 
According to the RVA tests on pasting properties of rice flour, choose a HPMC C type and 6% content. According to the TA tests and cooking 
properties on quality properties of rice noodle, choose a HPMC CN10T and 4.5% tapioca starch added 80°C water. Based on the overall results, 
HPMC was considered to be the effective to increase noodle quality.
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CJAS-1

Global Sugars & Sweeteners Trend
Jinhee Park CJ CheilJedang Corp., Korea

Sugar and other sweeteners, both natural and chemical, are widely used not just in the food and beverage industry but in products such as 
toothpaste, mouthwash, gum and breath fresheners. United States (25%) is the product launch leader for sugar and sweeteners, followed by 
Germany (10%). Low GI claims and diabetic suitability claims have increased indicating that this trend is not slowing down. Low GI products 
are increasing in number and should find more shelf space due to obese and diabetic populations. This demonstrates increased consumer awareness 
and acceptance of products with increased functionality. Consumers are seeking more natural and healthier products alike “free from chemical 
and synthetic”. Artificial sweeteners aside, natural sweeteners also play a role in the marketplace. One of the new natural sweeteners on the 
market is stevia, a South American herb that has been used as a sweetener by the Guarani Indians for hundreds of years. Stevia doesn’t adversely 
affect blood glucose levels and may be used freely by diabetics. Low calorie sweeteners provide the greatest potential for future development, 
particularly when considering natural products. Tagatose is also natural and low calorie sweetener which is 92% as sweet as sucrose when 
both are tested in 10% aqueous solutions. The taste profile of tagatose is similar to sugar’s. And it can enrich the flavor of stevia-containing 
beverage. Sweeteners with added fiber ultimately provide other health benefits such as satiety and digestive health etc. Agave sweeteners should 
also find more applications due to their natural composition. Health innovation for sweeteners includes the addition of value added ingredients 
such as fiber and probiotics and other ingredients for relaxation. For the diet market, added ingredients with extra slimming properties will 
have great appeal for females in particular.

CJAS-2

Rare Sugar Production from Lignocellulose Feedstock
Granström Tom*, Leisola Matti Department of Biotechnology and Chemical Technology, Aalto University, Finland

Rare sugars are found only in small quantities in the nature according to the definition by International Society of Rare Sugars (ISRS, Japan). 
Therefore effective bioprocesses are required for industrial scale production of rare sugars. Applying new and innovative wood biomass fractionation 
methods sugar molecules can be extracted as pure monosugar fractions containing D-glucose, D-mannose, D-xylose, D-galactose and L-arabinose 
with cost effective way. These can further on converted to different commercially attractive rare sugar molecules using whole microbial cells, 
soluble or crystallized enzymes preparation. 

In Finland the industrial process of producing xylitol from D-xylose was developed in the 1970’s. This method is based on chemical hydrogenation 
of D-xylose in the presence of metal catalyst. At that time D-xylose was obtained in large volumes as a side stream from the pulping process 
of forest biomass. Currently, xylitol is the most widespread rare sugar with health functions having large markets in Northern Europe and Asian 
countries. The biotechnological production of xylitol has been studied as an option to chemical method. Despite of the fact that microbial reduction 
has some advantages over the chemical method such as utilization of biological waste streams it cannot reach the same conversion rates making 
it less cost effective and hence industrially unattractive method. 

L-Xylulose, L-xylose and L-lyxose can further on produced from xylitol using oxidation and isomerization reactions respectively. L-Arabinose 
is one of the main constituents of the fractionated wood biomass. The direct production of L-ribose from L-arabinose with metabolically engineered 
microorganism or partially purified protein precipitates offers an attractive option for chemical production method.
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CJAS-3

Technical Aspects on Functional Sweetener

Seong-Bo Kim*, Young-Ho Hong, Seung-Won Park CJ Cheiljedang Corp., Korea

Alternative sweeteners, both as a group and in some cases individually, are among the most studied food ingredients. Consumers are probably 
more aware of sweeteners than any other category of food additive. With the availability of numerous low-calorie and reduce-calorie sweeteners 
and improved technology, higher-quality products can be produced, and in greater quantity.

The search for the perfect sweetener continues, but it has long been recognized that the ideal sweetener does not exist. Even sucrose, the “gold 
standard,” is not perfect and is unsuitable for some pharmaceuticals and chewing gums. Alternative sweetener should be at least as sweet as 
sucrose, colorless, odorless, and noncariogenic. It should have a clean, pleasant taste with immediate onset without ligering. The more a sweetener 
tastes and functions like sucrose the greater the consumer acceptability. Recently Biospherics are developing chemical technology to commercialize 
D-tagatose, a promising sweetener which has physical properties closer to sucrose and good health functions to diabetes. Since it has been 
approved as GRAS, D-tagatose can be used in almost all categories of food application. 

Since chemical conversion of D-galactose to D-tagatose is non-specific and leads to the formation of off-flavors, and sweeteness reduction, 
it is difficult to obtain a crystalline product having more than 98% as high yield. For these reasons, competitors are developing to possess 
key factors including raw materials, plant size, optimized process (including enzyme technology), and market demand. In this year, CJ cheiljedang 
are starting to commercialize D-tagatose by using enzymes, and it should be the one and only process for several years. 

CJAS-4

Tagatose: Literature Review and GRAS Recognition for Safety
Susan S. Cho NutraSource, USA

The objectives of this presentation are to review regulatory issues related to food ingredients in USA and a GRAS status of tagatose. Recently, 
CJ CeilJedang’s tagatose received a GRAS status (FDA GRN 352) in the United States. There is broad-based and widely disseminated knowledge 
concerning the chemistry of D-tagatose, a monosaccharide. Intended food applications include ready-to-eat breakfast cereals, diet soft drinks, 
non-diet soft drinks, confectionary, formula diets for meal replacement, cake, pie, cake mix powder, frostings, ice cream and frozen yogurt, 
yogurt, chewing gum (sugar free), jelly and pudding, coffee mix powder, biscuits, cookies, and cereal bars. Assuming that 10% of the product 
will be used at the maximum levels under the intended use, the median intake including D-tagatose from the intended use by users of one 
or more foods is 1.62 g/day for the American population aged 1 and above. The 90th percentile intakes including D-tagatose from the intended 
use at the maximum levels by users of one or more foods are 3.89 g/day for the population combining males and females, 4.49 g/day for 
males and 3.24 g/day for females. These levels correspond to 69.5, 77.3, and 62.0 mg/kg body weight (BW)/day for the entire population, 
males, and females aged 1 and over. These levels are much lower than the no-observed-adverse-effect level (NOAEL) values (2,300-6,700 mg/kg 
BW/day) that have been found from sub-chronic and chronic toxicity studies in rats. Also, these estimated daily exposure levels are far below 
the NOAEL value of 45 g/day that has been found from human clinical studies. The proposed food use results in exposure at levels significantly 
below those associated with any adverse effects.
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CJAS-5

Various Applications of Tagatose & Xylose in Food Industry
Young-Jae Kim*, Jinhee Park, Chun-Sun Lim CJ Cheiljedang Corp., Korea

Many kinds of functional alternative sweeteners that can substitute for sugar have been developed and used in food industry. Some alternative 
sweeteners have the functional characteristics such as low calorie, blood glucose control, and non tooth decay. However, they have quite different 
physical properties and sensory profiles which cannot substitute for sugar’s. In order to overcome the weakness of these alternative sweeteners 
and expand their applications in various food categories, the development and optimization of various formula are more than necessary. In 
this study, we focused on the properties and applications of two alternative sweetener, xylose and tagatose.

Xylose is a kind of pentose to be extracted from lignocellulosic materials. Its relative sweetness is 0.64 times to sugar and it has sweetness 
flavor and refreshment mouthfeel. The predominant characteristic of xylose is highly active Maillard reaction that gives brown color and roasted 
flavor to food. Using this reaction, xylose can substitute for artificial pigment in bakery, confectionary, processed meats, and seasoning. Xylose 
also has the inhibition activity of sugar absorption in small intestine of human body. Many applications using xylose were carried out in various 
food categories.

Tagatose, an isomer of fructose, is a kind of hexose which is produced by isomerization reaction from galactose. It is an alternative sweetener 
which has the similar sensory profile of sugar and its sweetness is 0.92 times to sugar. It has healthful benefits such as blood glucose control, 
symbiotic effect, and non tooth decay. In this study, tagatose was applied in various beverage, drink yogurt, and chocolate for the purpose 
of the control of blood glucose level.
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LS-1

A Longitudinal Study on the Preventive Effects of Dumbbell Exercise, and Gum-chewing Training 
on the Sarcopenia and Dementia in Old Peoples in Korea

Sang-Jik Lee*, Masashige Suzuki1 Division of Physical Education, Uiduk University, Korea, 1Research Center of Sport Sciences, Waseda 

University, Japan

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 indictor 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.

Suzuki’s Standard Dumbbell Exercise, originally created by Suzuki M, could increase the muscle mass and also increase grip-strength to improve 
the MMS test score of old people with light dementia.

To longitudinally investigate for ten years the preventive effects of dumbbell exercise, high-protein snacks, and gum-chewing training on the 
increases in the grip-strength and chewing ability to prevent the frailty and dementia, 728 old people (65 years <) 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 
indicate that grip-strength is positively correlated with chewing ability and the other several parameters.

Supported by the grant from LOTTE Korea Co., Ltd.

LS-2

Can Xylitol Decrease the Prevalence of Dental Caries?
Keun-Bae Song Department of Preventive Dentistry, Kyungpook National University, Korea

Dental caries may be viewed as a carbohydrate modified infectious bacterial disease. As the microbial factor, S. mutans is considered to be 
the most cariogenic for all oral streptococci. Xylitol inhibits the growth and metabolism of several bacterial species, but among the oral bacteria, 
the S. mutans appear to be the target organisms of xylitol. During habitural xylitol consumption, the counts of S. mutans decrease and remain 
on a lower level as long as the consumption lasts. Habitual xylitol consumption also prevents mother-child transmission of S. mutans. In addition 
to growth inhibition, the reduction of insoluble extracellular polysaccharides is probably of importance for the xyltiol-induced decrease in both 
counts and transmission of S. mutans. Moreover, habitual xylitol consumption selects for S. mutans not inhibited by xylitol, and the so-called 
xylitol-resistant S. mutans have been suggested to be less virulent compared with strains inhibited by xylitol. Maintaining long-term caries-pathogen 
suppression may feasible with currently available commercial products with xylitol and can be expected to result in significant caries inhibition.
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LS-3

Xylitol Could Have Inhibitory Effect on Gene Expression Related to the Virulence 
of Streptococcus mutans

Young-Eun Lee Department of Dental Hygiene, Daegu Health College, Korea

S. mutans the main pathogenic bacterium associated with dental caries produces a number of extracellular sucrose-methabolizing enzymes. Xylitol 
inhibits the development of dental caries, reduces the level of plaque accumulation and production of its metabolic acids, lowers the growth 
and metabolism of streptococci, and contributes to remineralization. This study was conducted to evaluate the effect of long term xylitol gum 
chewing to the expressions of S. mutans virulence related gene. Xylitol chewing gum over one year may negatively affect the synthesis of 
extracellular polysaccharides by S. mutans because the adherence of colonies in xylitol receiving subjects decreased. There were no changes 
in the ultrastructure of S. mutans and, there were fewer polysaccharides consisting of two structures in the xylitol group. Moreover, the expression 
levels of virulence-related genes were significantly lower in the xylitol group than in the control group. These results indicate the long-term 
chewing of xylitol gum may lead to a decrease in the synthesis of extracellular polysaccharides in S. mutans, a reduction of the growth of 
S. mutans colonies, and a change in morphology as result.

LS-4

Effect of Long Term Xylitol Gum Chewing on the Suppression of Mother and 
Child Transmission of Streptococcus mutans

Youn-Hee Choi Department of Preventive Dentistry, Kyungpook National University, Korea

An important caries prevention strategy for children includes measures to impede the transmission of S. mutans. Most children acquire S. mutans 
from their mothers by saliva contacts during the emergence of the primary teeth at the age of 2.5 years. We investigated a mother-child study 
which was to assess the effect of maternal use gums containing xylitol on the characteristics of S. mutans in children’s oral cavity at the time 
close to or within the window of infectivity period. In our study, the S. mutans prevalence increased in both xylitol and control group over 
the study period, but the polysaccharids synthesis was decreased in the xylitol group. The expression of gtfB, gtfD and ftf were significantly 
reduced in the xylitol group. These findings indicate that chewing xylitol gum over a long term of the mothers can prevent dental caries in 
their children by decreasing the gene expression associated virulence and the extracellular polysaccharides synthesis of S. mutans. In summary, 
xylitol chewing gum, along with basic prevention measures with an early intervention period starting at pregnancy, significantly reduced mother-child 
transmission of S. mutans.
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CCS-1

Global R&D Trends on Food Safety Issues by Climate Change
Joong-Hyuck Auh Chung-Ang University, Korea

Climate change mainly by increase in greenhouse gas has caused serious disasters and it becomes an international issue with which global 
efforts are currently required to cope. Food related issues including food safety, food production and food security are also being threatened 
by climate change. In this study, we analyzed the R&D trends of the developed countries in the climate change and food safety field to prepare 
for multidisciplinary research plan for food safety caused by climate change.

In the USA, the Committee on Climate Change Science and Technology Integration (CCCSTI) is responsible for science and technology development 
policy related to climate change, and is in charge of role allocation among relevant government departments and coordination of key investment 
directions. The climate change science program (CCSP), a main R&D program, published SAP 4.6, a final report on the effect analysis of 
human's health, welfare and system. Especially, studies on health problems caused by natural disasters such as temperature increase, sea level 
rise, ecosystem movement and floods, and the possibility of spread of food poisoning and waterborne epidemics have been carried out. The 
climate change program of the U.S. Centers for Disease Control and Prevention (CDC) examines the relationship between climate change and 
public health, establishes strategies to cope with climate change, and conducts a function to protect citizens' health. ARS, NIFA, research agencies 
of the US Department of Agriculture (USDA), mainly invest much of budgets in the means to maintain agricultural productivity by adapting 
to climate change, a method to reduce greenhouse gas emissions with retained agricultural productivity, and bio energy research and survey. 

The Inter-Department Working Group on Climate Change at the UN Food and Agriculture Organization (FAO) released an article, "Climate 
Change: Implications for Food Safety" in 2008 to examine the predicted impacts of climate change on food safety and on the entire scope 
of food chain. And, the group also emphasized international cooperation to more effectively understand climate change and food safety, and 
establish relevant strategies. The study results of the International Food Policy Research Institute (RFPRI) have forecast continual increase in 
the prices of corn, rice and wheat until 2050, and also predicted that production increase will slow down, due to impacts of climate change, 
although population and crop demand rise. To integrate studies on food safety and food security among countries, according to climate change, 
and to establish study vision and efficient study system, EU countries suggest joint programming initiative in agriculture, food security and 
climate change.

CCS-2

Key Policies for ‘Low Carbon, Green Growth’ in Korea
Sung Do Lee Presidential Committee on Green Growth, Korea

On August 15, 2008, President Myung-bak Lee declared “Low Carbon, Green Growth” as Korea's new national vision, and the government 
began to devise national development policies based on green growth. This means that the age of climate and energy, with which humans 
must face, is a national development paradigm that has identified the age as a crisis and an opportunity at the same time. In this regard, the 
Presidential Committee on Green Growth was organized, and has prepared for organizations and basic legal system to implement green growth, 
including the Green Growth Basic Act. The government has devised the top implementation strategies including 1) adaptation to climate change 
and independence of energy supply, 2) creation of new growth engines, 3) improvement of life quality and consolidation of the national status. 
In addition, ten major policy directions was prepared to be ranked in the world's top seven green powerhouses by 2020, and then top five 
by 2050. For that, the government is trying to create the green market through expanding R&D investment on green growth and selecting 
the core investment-targeted technologies. These efforts will soar the national prestige as a leading country in coping with climate change in 
the international society. The government will continue to focus on system improvement for conversion to green economic society, consolidation 
of green industry development and reinforcement of international leadership for green growth. This will lead ‘Low Carbon, Greem Growth’ 
to be settled down in korean society, and eventually it will be recognized as the key development strategy in Korea in the era of climate 
change.
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CCS-3

Current Status of R&D on Climate Change in MIFAFF
Tae-Woong Hur MIFAFF, Korea

According to climate change, a typical phenomenon arising from global warming, huge changes in ecosystem and human life are predicted. 
In the agricultural and see food industries, the changes in cultivation areas of main species, marine products' habitats and livestock environment, 
and increases in animal and plant disease factors are demonstrated. Consequently, dietary habit change and health threat are concerned. To 
cope with climate change, national measures to adapt to climate change are established in the agriculture, forest, marine/fishery, water management 
and ecosystem fields.

In the R&D fields related with the Ministry of Food, Agriculture, Forestry and Fisheries, the following studies can be found: 
1) R&D on seeds to cope with climate change in which new disaster-resistant species adapting to climate change are developed, and tropical 

and subtropical plant resources are searched and developed
2) R&D on stable growth technology by predicting the ecosystem and generation of new types of disease and harmful insects and by developing 

eco-technology to prevent plant diseases
3) R&D on livestock breeding technology to adapt to climate change and base technology in which livestock physiology, tackling technology 

for new types of disease, and low carbon eco-livestock breeding technology are developed
4) R&D on base technology including the evaluation of impacts of climate change on agricultural ecosystem & productivity, disaster reducing 

technology and technology for organic resources use & reduction of greenhouse gas emissions
5) R&D on food technology, such as development of new technology on food processing, storage, distribution and packing to cope with abnormal 

climate, and technology to control food safety and hazardous factors

Concerning R&D investment status related with climate change in Korea, KRW 34.6 billion was invested in tackling climate change and in 
the field of environment & ecosystem in 2011, and the investment is planned to increase by stage. Through R&D investment, the followings 
are actually planned:
- Consolidation of R&D on adaptation to climate change through which climate disasters and new types of disease and harmful insects can 

be effectively tackled by predicting and evaluating climate change, and developing technology to reduce greenhouse gas emissions 
- Strengthening of R&D on growth using climate change by development of new species adapting to climate change and development of technology 

to adapt to ecosystem change by turning climate change into an active opportunity and expansion of the green spaces in agricultural, forest 
and fishing villages, and developing industrialization technology.

CCS-4

Current Status and Future Direction of R&D on Climate Change
Wha-Jin Han Korea Environment Institute, Korea

Coping with or tackling climate change can be divided into the mitigation of climate change, which reduces greenhouse gas emissions, and 
expands greenhouse gas absorbing sources like forest, and adaptation to climate change, which is a measure to evaluate weakness caused by 
climate change and minimize climate change impact risks. The mitigation of climate change and adaptation to climate change are mutually 
complementary. The impacts of climate change are related to various sectors including environmental, social and economic sectors such as natural 
ecosystem, water resource, water quality, agriculture, forestry, fishery, dwelling, health and energy system. It is necessary to identify and manage 
weaknesses in each sector because the weaknesses affected by climate change greatly differ by region and sector. In this context, the study 
on food safety management to tackle climate change is significantly important.

Tackling climate change functions as a core factor of sustainable development. As climate change accelerates, tackling climate change has become 
the foremost task of the international society. The Korean government established General Basic Plan to Tackle Climate Change, National Basic 
Plan to Cope with Climate Change, and Mid- and Long-term Master Plan for National R&D to Cope with Climate Change in cooperation 
among relevant ministries in 2008. Concerning the R&D Master Plan, the roles and core technologies of nine ministries including the Education, 
Science and Technology Ministry, Health and Welfare Ministry and Environment Ministry have been injected. As the government's Green Growth 
National Strategy and Five-Year Program was announced in 2009, huge financial investment has been planned. The studies on climate change 
are currently carried out on diverse themes by many Korean institutions. This study aims to examine R&D status on climate change in Korea, 
and present the development direction of study in Korea in light of key foreign countries' national R&D strategies and climate change predictions. 
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D1-1

Evidence Against the Cholesterol Hypothesis - New Directions of 
Lipid Nutrition for Healthy Longevity
Harumi Okuyama Kinjo Gakuin University, Japan

The “Cholesterol Hypothesis” implies that reducing the intakes of cholesterol and saturated fatty acid while increasing that of linoleic acid 
is effective in lowering serum cholesterol and thereby reducing atherosclerosis-related diseases. However, long-term dietary interventions based 
on the cholesterol hypothesis resulted in no significant decreases in cholesterol levels but increases in CHD, cancer and/or all-cause mortality. 
The relative risks of high cholesterol for CHD vary from below 1 to over 5, depending on the population examined. This variability could 
be rationally interpreted by assuming that the proportion of familial hypercholesterolemia (FH) is a critical factor. Regardless of the validity 
of this interpretation, general populations over 40-50 years of age exhibit little positive correlations between serum cholesterol and CHD mortality. 
Moreover, high serum cholesterol (TC or LDL-C) is a predictor of longevity as high cholesterol groups exhibit low mortality rates for cancer, 
stroke, inflammatory diseases and/or all causes.

Cholesterol-lowering medications are not recommended for general populations over 40-50 years of age, except for special cases for which 
medical doctors reasonably decide to be necessary. Statins (±other lipid-lowering drugs) effectively lowered LDL levels but were ineffective 
for the prevention of atherosclerosis-related diseases, as revealed after 2004 by scientists with no COI problems with the industry. The excessive 
intake of linoleic acid (ω6) in the absence of competing amounts of ω3 fatty acids results in elevated ω6/ω3 ratio (arachidonic acid/EPA ratio) 
of membrane phospholipids, eventually leading to over- and unbalanced productions of inflammatory lipid mediators, which is a major causative 
factor for various types of cancer, atherosclerotic diseases, inflammatory diseases and even mental disorders. Thus, the most important in current 
lipid nutrition is to lower the ω6/ω3 ratio of membrane lipids by choosing daily foods. On the other hand, saturated fatty acid has been accepted 
worldwide as a causative factor for lifestyle related diseases, but recent epidemiological studies have revealed that it can prevent hemorrhagic 
and ischemic stroke. In contrast, most vegetable fats and oils, except for perilla seed oil and flaxseed oil, exhibit antinutritional effects in experimental 
animals, and should not be ingested in large amounts. Evidence has accumulated that classical lipid nutrition based on the cholesterol hypothesis 
is wrong, and we should move to new directions of lipid nutrition for healthy longevity.

D1-2

Improving Bone Health Using Bioactive Lipids
Yeonhwa Park*, Jonggun Kim, Seong-Ho Lee1, Yooheon Park

Department of Food Science, University of Massachusetts, USA, 1Department of Pathobiology, University of Tennessee, USA

Osteoporosis is defined as a decrease in bone mass and an alteration of the microstructure of bone leading to increased bone fragility affecting 
approximately 200 million people worldwide, including 25 million in the United States. Since the treatment of osteoporosis has had either limited 
success or adverse effects, it is generally recommended that prevention may be the best choice for avoiding osteoporosis. Among prevention 
strategies, the main emphasis has been on dietary calcium intake, however, calcium by itself has limited efficacy on prevention for osteoporosis. 
Thus, any component that can improve calcium’s effect on bone mass may potentially improve bone health significantly. Of potential importance, 
there is increasing evidence that bioactive lipids, fish oil and conjugated linoleic acid (CLA), can help reduce or prevent osteoporosis. Fish 
oil, particularly eicosapentaenoic (EPA) and docosahexaenoic (DHA) acids, is well known for its benefit on cardiovascular diseases. In addition, 
fish oil is positively associated with osteoporosis. In animal studies, fish oil supplementation has been shown to have positive effects on bone 
mass, such as increased bone mineral density, decreased bone resorption, and increased bone turnover rate. However, human studies for fish 
oil effects on osteoporosis are rather limited and need further evaluation. A second bioactive lipid that can contribute to bone health is conjugated 
linoleic acid (CLA). Since the identification of CLA as an anti-carcinogen from beef in the 1970s, it has been studied for a wide range of 
biological activities, including reducing development of atherosclerosis, enhancing animal growth, modulating immune responses, and interestingly 
reducing body fat while enhancing lean body mass. Recent studies indicated that CLA improves bone formation by reducing adipogenesis in 
bone marrow stem cells or alternatively enhancing calcium’s effectiveness on bone formation in animal model. Thus fish oil and conjugated 
linoleic acid have great potential to be used to improve bone health in conjunction with currently available treatments. 
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D1-3

Beneficial Effects of Perilla Oil on Atherosclerosis and Brain Damage in Apo E KO Mice
Yeong-Ok Song Department of Food Science and Nutrition & Kimchi Research Institute, Pusan National University, Korea

Health benefits of n-3 fatty acids have been well documented especially on the prevention of atherosclerosis. The effects have been explained 
due to n-3 fatty acids themselves or to their metabolites, eicosanoids. Perilla oil is a dietary source for n-3 fatty acid of which major fatty 
acid is α-linolenic acid. The efficiency for the conversion of α-linolenic acid to a certain classes of eicosanoids revealing health benefits on 
cardiovascular disease is lower than other n-3 fatty acids such as EPA or DHA. In this study, the health benefits of perilla oil, Korean have 
consumed it for a long time, on serum lipid profiles, fatty streak formation in aortic sinus, and prevention of brain cell damage were studied 
with apo E KO mice. The area for fatty lesions in aortic sinus of mice fed perilla oil was significantly decreased than the other groups fed 
lard or sunflower oil (p<0.05). This phenomenon can be explained that the expressions of ICAM-1, VCAM-1, and iNOS on aortas (p<0.05) 
of mice fed perilla oil were decreased while the expression of eNOS was increased (p<0.05). These mechanisms are very different with the 
ones from the ecosanoids working on aorta. However, we also observed the increased fibrinolytic activity from the serum of mice fed perilla 
oil. Brain damage in apo E mice was more severe than that in the wild type mice when high cholesterol diet was provided to them. TG concentration 
as well as degree of lipid peroxidation in the brain cell of apo E KO mice fed perilla oil was the lowest among the experimental groups. 
The degree of brain damage of apo E KO mice fed perilla oil was 35% decreased compared with other groups. Brain damage was expressed 
as sum of damaged cell counts by Towfighi’s from hippocampus, cerebral cortex, striatum and thalamus. These results inform that perilla oil 
seems to have effects on preventing the brain cell damage via suppressing the accumulation of TG in the brain cell subsequently retard lipid 
peroxidation although it is rich in PUFA. 

D1-4

The Structure, Nature, Function and Research Situation of Phospholipids
Xing-Guo Wang School of Food Science and Technology, Jiangnan University, P.R. China

Phospholipids, a class of lipids containing a phosphoric acid residue, are the structural building blocks of the membrane bilayer, which retains 
and regulates intra-cellular content. In addition to creating a protective barrier around the cell, phospholipid modulate membrane trafficking 
and are themselves precursors of important intracellular signaling molecules. The richest natural sources of phospholipids are foods which are 
also high in protein, such as eggs and soybeans. Commercial phospholipid is obtained as a by-product in the production of soybean flour and 
oil, and sold in the form of soft gelatine capsules or granular powder. Phospholipids are widely utilized in the field of health product, cosmetic, 
food and pharmaceutical industry, especially in medicine. Phospholipid is recognized a source of choline, it can stimulate the synthesis of the 
neurotransmitter acetylcholine, which make phospholipid a promising candidate as a cognitive enhancing agent, the activation of the GABAnergic 
neuronal system and supporting healthy growth hormone levels. Therefore, phospholipids may be therapeutically useful in a wide range of conditions 
related to Alzheimer's disease, cerebral ischemic attacks, cognitive enhancement, dementia, head injuries, and various anti-aging applications. 
The applications of phospholipids are in mature market and growth in some areas seems reasonably assured. The structure, nature and function 
of different species phospholipids were presented, the applications of phospholipids in medicine, food and other fields were summarized and 
the research situation was discussed in this review.
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Direct Luminescence and Electron Spin Resonance Spectroscopic Observation of 
Singlet Oxygen Quenching by Resveratrol

Mun Yhung Jung College of Food Science, Woosuk University, Korea

Singlet oxygen quenching ability of resveratrol was studied by electron spin resonance spectroscopy (ESR) and near infrared (NIR) fluorescence 
spectroscopy. Resveratrol greatly decreased the TMPD-N-oxyl radical signal and luminescence emission at 1268 nm, showing positive evidence 
of the singlet oxygen quenching by resveratrol. α-Terpinene was selectively oxidized to ascaridole in the presence of methylene blue under 
light as analyzed by GC/MS, 1H, and 13C NMR analysis. Resveratrol efficiently reduced the oxidation of α-terpine and formation of ascridol 
during photooxidation, further confirming its singlet oxygen quenching ability. The total singlet oxygen quenching rate constant (kr+kq) of resveratrol 
in methanol was determined to be 2.55×107 M-1sec-1. The singlet oxygen chemical quenching rate constant (kr) of resveratrol was calculated 
by measuring its relative reaction rate with singlet oxygen to that of a-terpinene in the same solution under light illumination. The kr value 
of resveratrol was 1.15×106 M-1sec-1. The percent partition of chemical quenching over total singlet oxygen quenching for resveratrol was 5.11%. 
The results showed that resveratrol quench singlet oxygen almost exclusively through the mechanism of physical quenching. This unambiguously 
explains the mechanism of how resveratrol protects the tissues and cells in biological systems or important nutrients in food systems against 
their photosensitized oxidations.

D2-1

Anti-inflammatory Effect of Fish Protein
Hiroki Saeki Hokkaido University, Japan

The object of this study is to evaluate the probability of fish protein as a novel anti-inflammatory material. Peptide fraction was prepared from 
salmon meat protein and its anti-inflammatory activity was examined by measuring secretions of nitric oxide (NO) and inflammatory cytokines 
from LPS-induced macrophage (RAW264.7 cell), as well as mRNA-expression levels of inflammatory-related factors. Additionally, carrageenan-induced 
inflammation in rodent paw was applied to investigate the anti-inflammatory activity of the fish peptide in vivo. Preparative isoelectric focusing 
(IEF) chromatography was also applied to prefractionation of functional components in the peptide.

Preparation of fish meat peptide: Chum salmon Oncorhynchus keta was used as a material. The washed minced meat (concentrated myofibrillar 
protein) was mixed with cryoprotectant (sorbitol), and frozen until use. After removal of sorbitol by washing, the myofibrillar protein was subjected 
to continuous digestion with pepsin (pH 2.0) and trypsin (pH 8.0) at 37°C for each 3 hr. The fish meat peptide (FMP) thus obtained was 
filtered and used for the experiments.

In vitro examination: SMP (0-500 mg/mL) was added to the LPS-induced macrophage, cultivated at 37°C for 24 hr, and the concentrations 
of NO and the cytokines in the culture medium were measured by Griess method and ELISA, respectively. Effect of SMP on the inflammatory 
gene expression was investigation by RT-PCR method.

Animal experiment: FMP dissolved in saline was orally administrated to Male SD rats (5 weeks, male) and ICR mice (6 weeks, male) at 50-300 
mg/kg body weight. Paw edemas were induced by subcutaneous injection of 1% carrageenan solution into the plantar aponeurosis of the right 
hind paw, and change in the paw volume was measured by a plethysmometer.

Results (1) Secretions of NO, TNF-alpha and IL-6 in the macrophage were effectively suppressed by FMP in a concentration-dependent manner. 
FMP also impaired the expression of iNOS, TNF-alpha, IL-6, IL-1beta, and COX-2, whereas no effect was observed in COX-1 expression. 
(2) In the both rodents, the paw-volume expansion induced by the carrageenan injection was effectively suppressed by the oral administration 
of FMP. (3) Three kinds of peptide fractions with anti-inflammatory activity were fractionated by the preparative IEF-chromatography, and the 
activity of NO-inhibition or cytokines-inhibitions were observed in different fractions. These results indicate that several kinds of anti-inflammatory 
peptides are included in FMP and they would inhibit signal transportation at an upper stream of a signal transduction cascade concerning inflammatory 
gene expression.
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Immunomodulatory Properties Enhanced by Highly Viscous Polysaccharides from 
the Brown Alga Gagome (Kjellmaniella crassifolia)

Shigeru Katayama Shinshu University, Japan

Gagome (Kjellmaniella crassifolia) is a brown alga distributed in southern Hokkaido, Japan. Recently, Gagome has attracted much attention 
from the industrial field because it contains much more fucoidan than other seaweeds and its water extract shows very high viscoelasticity. 
Some reports are available on the relationship between various factors such as molecular weight and structural backbone and immunomodulating 
properties of polysaccharides; however, little is known about the relationship between its viscosity and immunomodulating activity. The objective 
of this study is to investigate the immunomodulatory activities of a highly viscous polysaccharide extract (HVPE) from Gagome. The effects 
of continuous oral administration of HVPE on systemic and intestinal immune responses were examined in a murine model and compared to 
those of a less viscous extract (LVPE).

Preparation of viscous polysaccharide extract from Gagome: Dried Gagome was suspended in 25-fold distilled water and mildly shaken at 20°C 
for 24 hr. After centrifugation and dialysis against water, the extract was lyophilized to prepare HVPE. LVPE was prepared by heating the 
HVPE at 60°C for 1 hr. The relative viscosities (20°C) of HVPE and LVPE at 10 mg/mL were 460 and 56, respectively.

Animal experiment: HVPE and LVPE were administered orally to C57BL/6 mice at 10, 30, or 100 mg/kg body weight once a day for 14 
consecutive days, and the levels of immune antibodies and cytokines in concanavalin A-stimulated spleen and Peyer’s patch cell cultures were 
determined by ELISA. Additionally, the cytotoxic activity of splenic natural killer cells and the phagocytic activity of macrophages were investigated. 

Results (1) Splenic natural killer cell activity and macrophage phagocyte activity were enhanced by the administration of HVPE, and these 
activities were higher than those of the LVPE-administrated group. Furthermore, IFN-gamma, IL-12, IL-18, IgM, and IgA levels in spleen cell 
cultures increased more in the HVPE-administered mice than in the LVPE-administered group. (2) IgA production increased in Peyer’s patch 
cells from both polysacchardes-administration mice, but only HVPE-administration improved IL-6 and IFN-gamma productivity of the Peyer’s 
patch cells. (3) HVPE reached the Peyer’s patch with highly viscosity. (4) There was no difference in the chemical composition during the 
heat-treatment for preparing LVPE. These results indicate that immunomodulatory activities of Gagome polysaccharide extract depend on the 
viscosity, and the conformational structure of the polysaccharides might play an important role for activation of the intestinal immune system. 

D2-3

Physiological Properties of Seaweed Polysaccharides Degraded by Irradiation
Jong-Il Choi Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute, Korea

Gamma irradiation technology was used for the improvement of extraction process of fucoidan and laminarin from Undaria pinnatifida by gamma 
irradiation, and the properties of structural and physiological activities of fucoidan and laminarin extracts were investigated. The contents of 
fucoidan and laminarin were increased by gamma irradiation, and the reason for that was the cell wall depolymerization of U. pinnatifida, 
caused by radicals which were formed after irradiation. The monosaccharide and sulfate contents of extracted polysaccharides did not show 
any differences by irradiation doses. The molecular weight of polysaccharide extracts was decreased by irradiation doses.

The structural modification and physiological activities of the fucoidan and laminarin by irradiation was investigated. Molecular weight of fucoidan 
and laminarin was decreased by gamma irradiation. UV spectra and FT-IR changes of polysaccharides showed the increase of carboxyl groups 
by the irradiation. Antioxidant activity and tyrosinase/melanogenesis inhibition effect of gamma irradiation fucoidan and laminarin were significantly 
higher than those of non-irradiated fucoidan and laminarin. Therefore, gamma irradiation could be an alternative method for a depolymerisation 
with increasing physiological activity of fucoidan and laminarin.
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The Physiological Value and Functional Antioxidant Derived from Chlorella
Jin-Young Jeon*, Ji Soo Kwon, Soon Tae Kang, Bo Ra Kim, Jae Gap Han, Jae-Kwan Hwang1 Daesang Corporation, Korea, 

1Department of Biomaterials Science and engineering, Yonsei Uuniversity, Korea

The chlorella cultivated under heterotrophic condition can accumulate more amount of lutein which can be one of free radical scanvenger and 
protect macular degeneration in the tissue. The effect of media composition on the heterotrophic accumulation of lutein in Chlorella vulgaris 
(DS-1026) was examined using fractional factorial design (FFD) and central composite design (CCD) in flasks and 5 L jar-fermentors. As results, 
trace metal solution and MgSO4, EDTA·Na were major impact factors and, the lutein productivity was increased from 34.9 to 63.25 mg/L/day 
in the lutein-optimized media. The riched-lutein could contribute extending shelf-life of condensed chlorella as feedstock for live feeds and 
larva rearing. The cold-storable (1-4℃) period was extended from 25 to 40 days with supporting proliferation of rotifers, more than 10,000 
ind./mL. The condensed chlorella also can used to rear white-leg shrimp larvae (N1 to PL) more than 60% in survival rate.

D2-5

Health Functional Foods Using Marine Algae
Dong Soo Lee JuYeong NS Co., Ltd.

The importance of functional foods, nutraceuticals and other natural health products has been well recognized in connection with health promotion, 
disease risk reduction and reduction in health care costs. It is well known that consumption of plant-based foods, including fruits, vegetables 
and whole grains, cereals and nuts as well as intake of marine foods and their long-chain omega-3 fatty acids is instrumental in health promotion 
and disease risk reduction.

Nutritional properties of fish, shellfish, algae and marine microorganisms are generally well known. Many bioactive substances, such as antioxidant, 
anti-bacterial, antitumor, anti-inflammation, anti-coagulant agent, have focused on marine algae and their constituents as nutraceuticals and functional 
foods for their potential health promotion.

Edible marine algae have attracted special interest as good sources of nutrients including polyphenols, protein, long-chain polyunsaturated fatty 
acids (PUFA), dietary fibers. In many cases, these bioactive substances are found effective in reducing the risk of various diet and age related 
chronic diseases such as cardiovascular disease and cancers. Additionally, they possess biological activities of pharmacological interest, including 
antibacterial and antitumoral activities.

A number of studies evaluating the antioxidant activity of marine algae have revealed high antioxidant efficacy of their extracts which is equal 
to or better than that of commercial antioxidants such as butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT) and α-tocopherol, 
and have suggested the use of algal antioxidants in food formulations. Antioxidant activity of marine algae may arise from pigments such as 
chlorophylls and carotenoids, vitamins and vitamin precursors including α-tocopherol, β-carotene, niacin, thiamin and ascorbic acid, phenolics, 
phospholipids, terpenoids, peptides, and other antioxidative substances. Among them, phenolics are secondary metabolites present in various 
organisms, including higher plants, lichens and algae. They are known for both their antioxidant properties and their participation in redox 
reactions and are used for their radical scavenging potential and anti-aging properties, for example in the cosmetics industry. Phenolic compounds 
play important roles in the protection of algae against marine grazers, pathogens and epiphytes. Many of the positive medical and nutritional 
trials have speculated that the antioxidant activity of polyphenolics could be the key factor in reducing the incidence of many diseases.

Antibacterial activities have also been described for tannins extracted from brown algae, e.g. Fucus vesiculosus, suggesting a potential use as 
natural preservatives in the food industry or as antibacterial drugs. Polymeric phlorotannins inhibit enzymes such as phospholipase A, lipoxygenase, 
cyclooxygenase-1 and hyaluronidase. Therefore, if phenolic compounds extracted from algae could be properly purified, fractionated and characterised, 
they could represent important source of bioactive molecules in several fields such as medicine, cosmetology and food.

Therefore, These studies indicate that marine polyphenols can be developed in medicinal preparation as a functional food material for health. 
One of the most promising areas of research is respected development of industry application.
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The Development of Emerging Novel Ingredients Derived from the Ocean
Sung-Hee Jang Department of Health Food Business, Dongwon F&B, Korea

The functional food market is rapidly increasing in Korea and the ingredients derived from the ocean such as fish oil, spirulina, and coral 
calcium are well-known to people as a functional food. There are many scientific studies to prove these ingredient’s effects. KFDA permitted 
these ingredients as a functional food. However, we have to seek novel ingredients derived from the ocean to meet customer’s various needs 
and compete with other contestants. Therefore, the following is the introduction of novel ingredients derived from the ocean.

Krill, tiny crustaceans, is harvested from the cold waters of the Antarctic. Krill oil is known for its unique fatty acid profile, as well as for 
its rich antioxidant content. Krill oil's balanced fatty acid content includes not only EPA and DHA, but also omega-9 fatty acids and phospholipids. 
Krill oil is a rich source of astazanthin, a powerful immune-supporting antioxidant. Clinical studies have shown that Krill oil can support joint 
comfort, healthy blood lipid levels, and may reduce symptoms of pre-menstrual syndrome. The New Zealand Green Lipped Mussel (Lyprinol)’s 
main lipid classes are sterol esters, triglycerides, free fatty acids, sterols and phospholipids. The main omega 3 fatty acids in Lyprinol are EPA 
and DHA and main sterols in Lyprinol are cholesterol and desmosterol/brassicasterol. Lyprinol has anti-inflammatory mechanisms, and has 
anti-inflammatory effects in some animal models of inflammation. Lastly, the eye oil of tuna has many omega-3 fatty acids, especially DHA. 
DHA is well known as a good source for brain development, so many pregnant women take omega 3 fatty acids for fetus brain development. 
However, these newly developed oils from the ocean should be inspected for the level of heavy metal, cholesterol, and etc.

In conclusion, there are many possibilities to develop the novel ingredients derived from the ocean and they may help people for being healthy.

D2-7

A Novel Neurological Activity of Seaweed Polyphenols: Hypnotic Effects of Phlorotannins 
of Ecklonia cava Kjellman

Suengmock Cho1,2*, Makoto Shimizu2 1Korea Food Research Institute, Korea, 2The University of Tokyo, Japan

Hypnotic effects of various terrestrial plants such as valerian have been widely investigated; however, seaweeds have not been recognized as 
a potential source of hypnotic compounds. Our primary objective was to investigate whether seaweeds have hypnotic activity. Methanol extracts 
of 30 seaweeds were screened for their binding activity at the GABAA-benzodiazepine (BZD) receptor, a well-characterized molecular target 
for sedative-hypnotics. In vivo hypnotic activity was evaluated using a pentobarbital-induced sleep test. The most active seaweed was Ecklonia 
cava Kjellman (ECK) in the GABAA-BZD binding assay. An ethanol extract of ECK (ECK-E) significantly potentiated pentobarbital-induced 
sleep in mice. In 4 solvent fractions separated from ECK-E, hypnotic activity was proportional to contents of total phenols and total phlorotannins, 
known as seaweed polyphenols. Major phlorotannins of the ethyl acetate (EtOAc) fraction with the highest activity were eckol, eckstolonol, 
dieckol, and triphlorethol-A, and their Ki (binding affinity, µM) values for [3H]-flumazenil binding were 1.070, 1.491, 3.072, and 4.419, respectively. 
Hypnotic effects of ECK-E and the EtOAc fraction were fully inhibited by flumazenil, a specific GABAA-BZD receptor antagonist. These results 
imply that phlorotannins of ECK induce sleep by positive allosteric modulation of the GABAA-BZD receptor. We demonstrated that ECK has 
hypnotic effects originating from its phlorotannins, which have the characteristics of GABAA-BZD receptor ligands. To our knowledge, this 
is the first report on hypnotic activity of seaweeds. Our results propose that seaweeds have the potential to be applied to functional foods 
for mental health.
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Development Direction of Foodservice Industry Based on Food Science & Technology
Ji-young Yoon Department of Le Cordon Bleu Hospitality Management, Division of Culture & Tourism, 

Sookmyung Women’s University, Korea

The term ‘Foodservice’ is applied to the part of economy engaged in meals out of home. The foodservice industry encompasses restaurant, 
hotels, educational and health care facilities, and concession in public facilities such as transportation, resort, and theme park. The concepts 
and characteristics of each organization are different, but food production, the main functional subsystem, is administered by the same fundamental 
principles in operation management, food science, technology, and engineering. Most hospitality and restaurant programs mainly emphasize on 
human resources management and marketing. Unfortunately operational aspects and the food production function have been comparatively disre- 
garded. In fact, restaurant professionals have to engage with the considerable physical resources such as facilities, equipments and foods. Current 
economic climate and customer trends indicate the necessity of more application of food technology and engineering in foodservice operations; 
increasing consumer awareness of food safety and nutrition value, aging of the population, changing food procurement, and apparent risk factors 
in retail foodservice. Moreover, competitive environment creates focus on productivity indicators. Technological innovation can provide foundation 
for competitiveness, differentiation, and cost leadership. Industrial cuisine, molecular gastronomy, industrial gastronomy, functional meal, and 
models in predictive microbiology are the several examples of applicable food technology in the foodservice field. The benefits include reduction 
of cooking time, increase in energy efficiency, labor saving, superior process control, modularity and flexibility, higher food quality, better HACCP, 
and Good Manufacturing Practice management and improved service. In order to meet customer demands for health, sustainability, and efficiency, 
technological innovation and advanced foodservice management practices should be integrated. One thing to remember here is customer acceptability 
for these new concepts in foodservice. Apart from the benefits of technological challenge, perceived risks, perceived naturalness, quality, and 
price seems to be an important factors influencing acceptance of novel food technologies. Successful adaptation of food technology is driven 
by customer needs and customer acceptance. Therefore, improving risk communication related to innovative food science and technologies is 
important as much as applying new food technologies in foodservice fields.
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Understanding Consumers in Foodservice Industry
Min-A Lee Korea Food Research Institute, Korea

The foodservice industry is differentiated from the manufacturing industry by providing a product combined with service, and it has distinctive 
product processes and operating systems compared to other industries. The foodservice industry provides food, service, and a physical environment 
to consumers, and consumer satisfaction is determined by a series of experiences of tangible and intangible things offered by producers. Consumer 
satisfaction is also influenced by self-concept and lifestyle related to the decision process. The outcomes of a firm’s marketing strategy are 
determined by its interaction with the consumer decision process.

Recently, the foodservice market environment is getting more competitive as consumer needs have become more complex and diverse. Consumer 
trends related to the foodservice industry can be summarized as health, value, convenience, culture, and participation. To succeed in the foodservice 
industry, an accurate analysis of consumer needs, which starts from understating consumer behavior, is a prerequisite. Thus, knowledge of consumer 
behavior can be an important competitive advantage. To survive in a competitive environment, an organization must provide target customers 
with more value than that provided by its competitors.

The characteristics of consumer behavior are affected by both internal and external influences. Internal influences consist of perception, learning, 
memory, motives, personality, emotions, and attitudes, whereas external influences include culture, subculture, demographics, social status, reference 
groups, family, and marketing activities. As a result of the interaction between internal and external factors, consumers develop a self-concept 
and lifestyle. The consumer decision-making process from pre-purchase to post-purchase is affected by these internal/external factors, self-concept, 
and lifestyle. Academic research has focused on consumer behavior and providing practical support to the foodservice business, and these include 
studies on the motivation of eating out, the classification of food-related lifestyle, identification of the attributes that affect customer satisfaction, 
value, and loyalty, suggested marketing activities reflecting consumer behavior, and realization of customer complaints related to post-purchase. 

Many studies related to consumer behavior and trends in foodservice industry have been performed. The representative examples are as follows. 
First, there have been several studies on foreign consumers’ attitudes toward the globalization of Korean food, since interest in ethnic food 
has increased in the global foodservice market. In a study titled ‘Development of marketing model for Korean food’, customer value and the 
perceived brand image of Korean food were identified, and foreign customers were classified into seven categories based on the results. Additionally, 
to increase consumption of Korean food, especially bulgogi, bibimbap, and japchae, American, Chinese, and Japanese consumers’ perceptions 
and perceived benefits of these Korean foods were investigated, and the results varied distinctly according to consumer characteristics such 
as demographic and experience. Thus, to reflect different consumer requirements, the Segmentation Targeting Positioning (STP) strategy was 
established. Furthermore, as an aspect of post-purchase behavior, consumer complaints relating to Korean food were studied, and a variety of 
projects in next five years have been proposed to overcome the barriers to globalization of Korean food. Meanwhile, on the whole, well-being 
is the most powerful and widely spread trend in the foodservice industry. Considering the well-being trend, there was a study on the application 
of rice-based bakery to the foodservice industry. Hard laddering technique was performed and consumers’ motivations for purchasing rice-based 
bakery along with the benefit or value obtained from purchasing were analyzed. Consequently, the application of rice-based bakery into the 
foodservice market was examined, and the results can be used as primary material for establishing marketing strategies. The development of 
a marketing strategy in the foodservice industry should start from understanding consumers, and an STP strategy based on consumer characteristics 
should be established.

Although the foodservice industry must deal with various difficulties such as fierce competition, economic crisis, and complexity of consumer 
needs, new foodservice businesses emerge every year. However, there is great possibility of failure due to the low barrier to entry. Therefore, 
in this circumstance, identifying the target customers of a business model and concept and developing a marketing strategy from the analysis 
of target customers are required for success. 
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The Perceptions of Consumers, Producers, and Government Employees toward Country 
of Origin for Food Products

Dong Jin Kim*, Jung Eun Cho, Hyun Jung Kim1 School of Food Science and Food Service Industry, Yeungnam University, Korea,
1Department of Tourism Management, Jeju National University, Korea

Geographical indications have been widely used in European countries over the last three decades, mainly for wine and food products. This 
study investigates the consumer perception toward geographical indications of agricultural and processed products and purchase experiences of 
consumers. It also studies consumers' intentions to pay more for geographical indication products. The respondents answered that they would 
pay more for geographical indication products especially for luxury items such as ginseng, wine, and beef. 

This study further examines if there are significant differences on the perceived consumer preferences on the domestic and imported agricultural 
and processed products among consumers, producers and government employees. The results found that producers and government employees 
perceived that consumers preferred the imported products to the domestic products than customers actually did, indicating the lack of understanding 
of these two groups on consumer preferences on agricultural and processed products.

D3-4

Direction of Food Service Industrial Policy
Jean Moon Ministry for Food, Agriculture, Forestry and Fisheries, Korea

On March 9, the “Food Service Industry Promotion Law” was promulgated which aims to provide promotion policies for Food Service Industry. 
It is a legal framework to help growth and development of Food Service Industry by encouraging competitiveness in this area, It is also expected 
to improve people's quality of life and contribute to economic growth. The government is making plans (1) to build a statistic system of Food 
Service Industry to provide useful and periodic information to public, (2) to designate outstanding food service companies and offer incentives 
to them for the purpose of encouraging their competitiveness, and (3) to reduce prime cost of the food service industry in Korea, which is 
usually higher than in advanced countries with developing a policy for food supply industry connecting food service industry and agricultural 
industry, and many other policies for Food Service Industry.



164

2011 KoSFoST

D4-1

How the Brain Shapes Our Tastes: Correlating Neural and Behavioural Responses to Food Stimuli
Anna Thomas*, Andy Woods, Johanna Kuenzel, Ellen Poliakoff1, Donna Lloyd1, Garmt Dijksterhuis, Isabelle Blanchette1, 

Liesbeth Zandstra, Wael El-Deredy1 Sensation, Perception & Behaviour, Unilever Research and Development, Vlaardingen, 

The Netherlands, 1School of Psychological Sciences, University of Manchester, England

The presentation will share the findings of an extensive collaboration on ‘Neuroscience of Food’ established between Unilever R&D and the 
University of Manchester under an EU Transfer of Knowledge Industry-Academia Partnership Scheme. While Unilever brings to this collaboration 
its operational understanding of the latest neuroscience measurement techniques and their use with food, our Manchester colleagues offer the 
human capacity and advanced equipment to study the different perceptual aspects of texture, taste and colour using unique and realistic food 
stimuli. It has proved to be an excellent example of practical and theoretical research in the service of real world applications.

Our focus has been to study the interplay of ‘top-down’ and ‘bottom-up’ effects on neural and behavioural responses to both the hedonic aspects 
of food (how much consumers like a product) and their perceptions of intensity (for example, whether something is more or less sweet) using 
more realistic sensory stimuli than is customary in neuro-imaging experiments of food perception. Studies in the past have typically looked 
at subjects’ reactions to ‘unpleasant’ and ‘very unpleasant’ sensory stimuli whereas we wanted to explore the shift from ‘liked’ to ‘highly liked’. 
In addition, there has been relatively little work on intensity. 

The studies have revealed much about the neurological encoding of food intensity and reward, using realistic food stimuli and we are undoubtedly 
achieving a level of insight that promises well for the future. Clearly, there is much more to learn about the subtle interplay of brain and 
behaviour and how these relate to people’s responses to, and appreciation of, food.

D4-2

How Sensory and Consumer Research Guides the Development of New Products
Danielle H. A. van Hout Psychophysics and Sensometrics, Unilever Research and Development Vlaardingen, the Netherlands

Sensory and consumer research plays an important role in the Fast Moving Consumer Good industry as many business decisions are based 
on the results of these studies. Therefore, methods that are used should be reliable as well as cost efficient. Investments to develop better 
methods and to build knowledge on consumers perception of products, can achieve considerable payback in terms of costs, time and quality. 
An introduction is given on the stages in the product innovation process and it is illustrated how sensory and consumer research provide insights 
to guide this process. Examples of novel approaches are being discussed which provide new insights that allow us to better understand, predict 
and increase the success of new products in the marketplace.
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Sensory Properties As a Tool for the Identification of Bioactive Compounds
Gabriella Morini*, Angela Bassoli1, Gigliola Borgonovo1 University of Gastronomic Sciences, Italy, 

1Department of Agrifood Molecular Sciences, University of Milano, Italy

Our diet contains thousands of compounds which can interact with important pharmacological targets. The protective effect of fruit and vegetables 
towards some pathologies is clear since a long time, but in most cases is lacking the correlation between specific constituents and pathologies. 
To understand at molecular level the mechanism of action of secondary metabolites of plants is now of topical interest as a first step in the 
development of functional food.

The perception of bitter taste plays a special role in the food-medicine continuum, and a number of bitter tasting compounds have been compiled 
possibly exert health benefits. Also compounds present in spices and responsible of their chemestetic sensation (cooling, hot, tingling, pungency) 
have been proved to have pharmacological relevance once in the body and to be involved in several biological mechanisms, like inflammation, 
pain and cancer, since transient Receptor Potential (TRP) channels behave as authentic ‘cellular sensors’ for exogenous and endogenous stimuli. 
Therefore taste and somatosensory perception are macroscopic properties that allow to find specific bioactive compounds through their receptors’ 
activation. 

Using the “taste guided” approach, our research group demonstrated that perillaldehyde and perillaketone, the two most important components 
of the essential oil of two common chemotypes of Perilla frutescens, are potent agonists of TRPA1. We also synthesised several derivatives 
of perillaketone by modifying the structure and position of alkyl chain on furane ring and/or adding substituted aryl groups. All new analogues 
have been submitted to in vitro test with the human cloned TRPA1 receptor, finding some of them more active of the lead. With the same 
approach, also some taste-active compounds (and their biological target) were identified in the bulbs of Muscari comosum, aspontaneous plant 
belonging to the family of the Liliaceae, very common in the Mediterranean area, and used in traditional gastronomy (called lampascioni in 
South Italy).

D4-4

Contextual Influences on Chemosensory Perception
Han-Seok Seo Department of Otorhinolaryngology, University of Dresden Medical School, Germany

Although the chemical senses (e.g. olfactory, gustatory, and trigeminal senses) have an important role in ingestion behavior and social communication, 
relatively little attention has been paid to them. Considering that we experience dynamic stimulations through the chemical senses during food 
consumption, it is worth investigating the chemosensory perception and its related factors in the food science field. Among many factors that 
modulate the chemosensory perception, the current presentation was designed to highlight two things: 1) environment-driven factors and 2) multisensory 
influence. The first part of this presentation shows a seasonal effect on odor attributes. Certain odors can be associated with specific seasons 
of the year whilst odor attributes (e.g. familiarity and pleasantness) can be changed throughout the year. In addition, the current presentation 
demonstrates that human attitudes towards olfaction can differ across regions (e.g. Germany, Czech Republic, Mexico, and South Korea) and 
gender. The second part of this presentation aims to demonstrate associations of olfactory cue with visual, gustatory, or auditory cues, focusing 
on the congruency paradigm and hedonic valence of stimulus. In fact, smell or taste perception is derived from multimodal integration. For 
example, odors are rarely experienced without accompanying gustatory, visual, auditory, or somatosensory cues during our food consumption. 
This point reflects why we need to understand the olfactory or gustatory perception based on the multimodal integration.

In summary, the current presentation demonstrates that olfactory or gustatory perception and behavior can be modulated by contextual variables 
including season, culture, gender, and other sensory cues.
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D4-5

Application of Sensory Evaluation to the Tea Industry
Young Kyung Kim Health Science Research Institute, AMOREPACIFIC Corp., Korea

Recently many kinds of tea products including premium loose tea, tea-bag, tea beverage and powdered tea have been developed in the Korean 
tea market. Besides the health benefits, tea has been enjoyed for attractive aroma and taste. Not only green (unfermented) tea but also a lot 
of fermented tea are characterized by their own unique color and flavors. Typically in the tea industry (especially in China and Japan), some 
experts who have worked for tea company or tea related jobs for a long time have evaluated the sensory qualities and decided the prices of 
tea. Those evaluation methods have some disadvantages as well as advantages. Although the sensory properties of tea products are critical in 
determining tea quality, the tea industries lack a validated standardized tea preparation procedure and scientific sensory evaluation method.

The extraction procedure is considered one of the most critical factors for determining the sensory characteristics of tea products. The extraction 
of tea is determined by various factors, such as the type of tea, tea-to-water ratio, infusing time, temperature of infusion and type of infusing 
water. These factors easily and also strongly affect the sensory quality of tea products. Recently some research papers about sensory evaluation 
methods for QDA and consumer acceptability test for tea products were published. We applied and adjusted those methods for our own tea 
products. And those methods can be used in the tea industry for development and optimization of product.

D5-1

Analysis of Trans Fats Using GC×GC-TOFMS Coupled with Silver Ion Cartridge
Dongwon Seo*, Youshin Shim, Hye-Jin Jang, Dongbin Shin, Jaeho Ha Korea Food Research Institute, Korea

This study was aimed to separation of cis and trans fatty acid methyl ester isomers using silver ion cartridge extraction and then discriminate 
between natural (N-TFA) and hydrogenated trans fatty acids (H-TFA) by the determination of ratio of elaidic acid and vaccenic acid (V/E 
value) in margarine, butter, beef tallow, cheese and milk analyzed by comprehensive GC×GC-time of flight mass spectrometry (GC×GC-TOFMS). 
Primary and secondary column was SP-2560 (100 m × 0.25 mm I.D.) and RTX-5 (1.5 m × 0.18 mm I.D.). The RSD of intra-day repeatability 
for EA and VA were ≤8.49% and ≤6.49%, and that of inter-day were ≤8.00 and ≤9.97%, respectively. The V/E values of margarines ranged 
0.96-1.46, however, butters and other samples ranged 2.45-6.38. The V/E values of natural fats were higher than 2.0, but those of margarines 
were lower than 1.5. It was found that the V/E value could be used to discriminate the H-TFA from N-TFA.
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D5-2

High Sensitive Analysis of Trace Element in Yeat Cell by Time-resolved ICP-MS with 
High Efficiency Cell Introduction Device

Kazumi Inagaki*, Shin-ichiro Fujii, Akiko Takatsu, Koichi Chiba Environmental Standard Section, National Metrology Institute of Japan, 

National Institute of Advanced Industrial Science and Technology, Japan

With the development of analytical techniques, the researches for trace elements in biological samples have rapidly and widely grown up in 
the “omics” field such as Genomics, Proteomic and Metallomics. In these fields, a realization of a high-sensitive measurement of constituent 
elements in single cell is one of the most challenging topics to elucidate the function and transport mechanism of trace elements in cells. 

Inductively coupled plasma mass spectrometry is a powerful technique for biological trace element analysis. However, common ICP-MS is not 
suited for the scale of experiments using cultured cells, because the sample consumption rate is 0.1 mL min-1 to 2 mL min-1. We explored 
a method for semi-quantitative analysis of constituent elements in single cell by time-resolved ICP-MS with a high efficiency cell introduction 
device. Time-resolved mode can detect a small amount of elements in a small particle as a spike signal, but a large amount of sample was 
still required for the measurement due to use a common sample introduction device.

We developed a highly efficient sample introduction device for ICP-MS, consisting of a high performance concentric nebulizer (HPCN) and 
an on-axis cylinder chamber. The HPCN has a unique triple concentric structure and gives a high sensitivity in ICP-MS at the sample flow 
rate of less than 10 mL min-1. In this study, the device was modified and adopted to introduce small amount of yeast cells directly into the 
plasma. We will show the application for multielement analysis of yeast cell in this presentation.

D5-3

Optimization of QuEChERS Method for Pesticides in Emulsified Foods 
by Response Surface Methodology

Jang-Hyuk Ahn*, In-Seek Jeong, Byung-Man Kwak, Seung-Hwan Jeong Research and Development Institute, 

Namyang Dairy Co., Ltd., Korea

A QuEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) based sample preparation method was developed for the determination of 
14 different pesticide residues in emulsified milk by using Response Surface Methodology (RSM). Through the instrumental analysis performed 
by gas chromatography with an electron capture detector (GC-ECD), recovery of the each pesticide in milk was investigated with respect to 
three variables including the amounts of sodium acetate (sodium acetate, X1), primary secondary amine (PSA, X2), and octadecylsilane (C18, 
X3). As a result, a polynomial regression model equation was fitted for maximum recovery of each pesticide. Among them, maximum predicted 
recovery was represented for myclobutanil as >99%. The results of recovery tests for other 9 pesticide residues were in the range of 80-98% 
and RSDs were <4.1%. However, recoveries of 4 lipophilic pesticides were <80% duo to removal by C18 together with other fatty compounds. 
It is expected that the method could be widely used for the simultaneous determination of 10 pesticides, providing the advantages of reduced 
inspection time and cost under the simple and rapid sample treatment process.
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D5-4

Progress of Analytical Techniques for Aflatoxins
Qi Zhang*, Peiwu Li, Wen Zhang Xiupin Wang Oil Crops Research Institute, Chinese Academy of Agricultural Sciences, China

Owing to high toxicity and extensive pollution of aflatoxins, several kinds of analytical techniques for them were developed recently. Three 
methods among of them were focused here. (1) A HPLC-MS-MS method was developed to meet the requirement of higher accuracy and sensitivity 
for trace of aflatoxins in analysis laboratories. Its sensitivity reached 0.003-0.01 ng/mL. (2) A special portable tester, fluorescence-enhanced 
immunoassay device with a semiconductor lasers and photomultiplier detector, was developed for fast and quantitative detection of aflatoxins. 
The readable linear of the developed assay was 0.3-25 µg/kg and time of whole test process was less than 25 minutes. (3) An ultrasensitive, 
competitive immunochromatographic assay for simultaneous detection of total aflatoxins was developed based on nanogold probe and monoclonal 
antibody 1C11. The visual detection limits for aflatoxin B1, B2, G1 and G2inpeanutextracts were 0.03-0.25 ng/mL, respectively. Additionally, 
a novel (semi-) quantitative assay for aflatoxin B1 was developed on a strip with three detection lines each of which represents a concentration 
of targets (0.125, 0.5 and 2.0 ng/mL respectively).

D5-5

Rapid Analysis of Flavors in Rice Wine Using Stir Bar Sorptive Extraction-Thermal 
Desorption-Gas Chromatography-Mass Spectrometry 

Yiru Wang1,2, Dongwon Seo1, Xi Chen2, Jaeho Ha1* 1Korea Food Research Institute, Korea, 2Department of Chemistry, College of Chemistry 

and Chemical Engineering, Xiamen University, China

Ultrafast separations, consumption of small amounts of samples and reagents as well as a high sensitivity and automation are some of the 
most important goals desired to be achieved in modern analytical chemistry. Stir bar sorptive extraction (SBSE) has gained widespread acceptance 
in sample preparation due to its solvent-free and easy-to-operate properties. This study describes a rapid method to characterize the flavor components 
in rice wine using SBSE-Gas Chromatography-Olfactometry Mass Spectrometry. 62 esters, 20 alcohols, 4 ketones, 2 acids and 4 miscellaneous 
have been detected by SBSE-GC/MS while about 26 flavor compounds may be obviously detected by olfactory detector. Results indicted the 
good and bad flavor compounds in rice wine and different sensitivities between mass spectrometer and human nose. Ethyl propanoate, ethyl 
acetate and 1-propanol, 2-methyl- provided stronger flavor than other compounds. Major factors governing the extraction and concentration of 
the volatile components were studied.
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D6-1

Stabilizing Biofunctional Properties of Encapsulated Bioactive Food Proteins and 
Peptides during Drying and Storage

Parichat Hongsprabhas Kasetsart University, Thailand

It is known that protein and peptide pharmaceutics with specific bioactivities are highly susceptible to the alterations during their production 
and storage. These alterations could lower their bioactivities and hinder their storage stability. This study investigated the influences of protein’s 
solution envionment on Z-average size, ξ-potential, and antioxidant capacities of tryptic hydrolysed casein, whey protein and mungbean protein 
before and after drying. Tryptic hydrolysed whey and mungbean protein hydrolysates had Z-average size within 200 to 300 nm and ξ-potential 
higher than (-) 30 mV, which was high enough to prevent self-association to the micrometer size as found in tryptic casein hydrolysate. The 
latter had ξ-potential of (-) 17 to (-) 20 mV at pH 6.5. The oxygen radical absorbance capacity-fluorescine (ORACFL) of all protein hydrolysates 
were between 0.40-0.70 µmol Trolox equivalent (TE)/mg protein; while the trolox equivalent antioxidant capacity (TEAC) ranged between 0.10-0.70 
µmol Trolox equivalent (TE)/mg protein. The alterations in antioxidative capacities of casein, whey protein and mungbean protein hydrolysate, 
as well as their aggregation mechanisms, were regulated by the hydrolysate’s solution environment; i.e. pH, isoflavone, types of carbohydrate, 
rather than the freeze-drying and spray-drying processes. Due to the low ξ-potential and phosphorylated characteristics of tryptic casein hydrolysate, 
they were prone to self-association at pH 2.0 to the micrometer size with drastic reduction in ORACFL to 0.07-0.22 µmol TE/mg protein. Nonetheless, 
the addition of isoflavone genistein prior to drying could provide a synergistic effect on the TEAC antioxidant capacity to casein hydrolysate 
after reconstitution. The self-association of whey and mungbean protein hydrolysates prior to drying was influenced by the types of carbohydrate, 
which are commonly used as excipients in the drying process of protein pharmaceutics. Increasing the molecular weights (MWs) of carbohydrate 
from disaccharide to maltodextrin and the mixture of maltodextrin-starch, could alter the Z-average size, reactive groups (Maillard reaction products, 
amino group content, thiol group content, surface hydrophobicity, etc.) and subsequent antioxidant capacities of reconstituted whey and mungbean 
protein hydrolysates. For example, high MW carbohydrate reduced the ORACFL of freshly prepared mungbean protein hydrolysate of 0.67 
µmol TE/mg protein to 0.48 µmol TE/mg protein in reconstituted products. The types of carbohydrate excipients regulated the degree of depletion 
flocculation and the alignment of associated peptides in the hydrolysates prior to drying. Proper freeze-drying and spray-drying could encapsulate 
the aligned bioactive proteins and peptides in amorphous matrices of carbohydrate excipients and preserved their pre-determined biofunctional 
properties. However, the appropriate protein’s solution environments suitable for protein nutraceutics depend on the molecular structure, composition 
and physicochemical characteristics of the bioactive proteins and peptides from different food protein sources.

D6-2

Influence of High Hydrostatic Pressure on the Capsicum Oleoresin Encapsulated by Globular Protein
Mi-Jung Choi Kyonggi University, Korea

We studied the effects of high hydrostatic pressure on the physical properties of capsicum oleoresin encapsulated with globular protein, such 
as whey protein isolates (WPI), soybean protein isolates (SPI), and casein protein (CSP). After pressurization at 0.1, 100, 200, and 300 MPa 
with various concentrations (0.1, 1, 2, and 5 wt%) of proteins, the particle size, ζ-potential, and interface tension were evaluated by using Zeta-Sizer® 
and Tensiometer®. Furthermore, the encapsulation efficiency (EE), release study, and morphology were investigated to study the effects of high 
hydrostatic pressurization upon emulsion stability. While the pressurized emulsion droplet size of capsicum oleoresin emulsion with the protein 
decreased, the 0.1 wt% concentration of SPI presented the smallest size at 257.37 nm. The interface tension of all protein emulsions decreased 
slightly after high-pressure treatment according to the increment of the pressure level. EE (%) of the WPI, SPI, and CSP emulsions increased 
when the pressure level increased. The lowest EE 48.91% was presented in pressurized WPI emulsion at 0.1 MPa while CSP emulsion at 300 
MPa showed the highest EE about 65.76%. Over twelve hours, the core material of the pressurized protein emulsions was released slowly 
compared to non-pressurized conditions with the WPI and CSP emulsions. At the end of the storage of the WPI and CSP non-pressured emulsions, 
the remaining amount of encapsulated capsicum oleoresin was only 10 and 40%, respectively, less than emulsions treated under high pressurization. 
Thus, after application of high hydrostatic pressure, encapsulation of the capsicum oleoresin from the protein emulsion increased, likely due 
to the release rate of the ingredients from the encapsulated particles. It was probably postulated that the globular protein structure was altered 
into filamentous structure due to high hydrostatic pressure application. Therefore, the denaturated protein can enhance the stability of emulsion 
since it can be adsorbed onto the oil droplet packing and adhering it each other by high pressurization.
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D6-3

Beneficial Effect of Collagen Peptide Supplement on Skin Anti-aging
Dae Bang Seo AMOREPACIFIC R&D Center, Korea

Recent researches have revealed that hydrolyzed collagen peptide (CP) has beneficial effect in various diseases such as osteoarthritis and human 
rheumatoid arthritis and also plays a protective role on skin by improving the activity of antioxidant and inducer for skin regeneration by positive 
feedback. In this study, we investigated the effects of CP on various in vitro and in vivo methods and clinical trial. Firstly, to evaluate the 
effect of CP on UVB-induced skin wrinkle formation, hairless mice were exposed to UVB irradiation and orally administrated with CP 333 
mg/kg per day for 10 weeks. In the CP treated group, the skin showed a better appearance and less wrinkling than that of the UV control 
group. In the human fibroblast cells, the amount of de novo synthesized procollagen was increased after CP treatment, reflecting that the CP 
can induce procollagen synthesis and reduce UVB-induced skin wrinkle formation. Secondly, to evaluate the effect on skin barrier reinforcement, 
hairless mice were exposed to UVB irradiation and acetone-treatment, with or without oral-administration with CP (167 mg/kg). In the CP 
treated group, the skin showed a better appearance and less damage than that of the control. Also, in HaCaT cells, the amount of SPT mRNA 
was increased after its treatment, reflecting that the CP can induce SPT expression and reinforce the recovery of skin barrier function. Finally, 
to determine the effects of long-term supplementation with CP on skin parameter, 105 women were randomly assigned to treatment groups 
with daily dosage (1,000 or 1,500 mg) or a placebo group in a double-blind, placebo-controlled approach. All treatment groups showed a statistically 
significant improvement in facial wrinkles (P<0.05) after 12 weeks. The visual wrinkle improvement, the maximum roughness improvement 
rate (R2) and skin conductivity for treatment group (1,000 mg/day) was 15.2, 5.62, and 11.1% higher than that of placebo group after 12 weeks. 
These results suggest that CP is a potent candidate for the skin anti-aging.

D6-4

Effects of Fish Sarcoplasmic Proteins on Gelling Properties of Myofibrillar Protein Gel Mediated by 
Microbial Transglutaminase

Bung-Orn Hemungm*, Koo Bok Chin Chonnam National University, Korea

Fish sarcoplasmic proteins (FSP) have been discarded currently from surimi plants and should be recovered for being food ingredient. FSP 
was lyophilized to be powder and effects of FSP on the gelling properties of fish myofibrillar proteins (FMP) in the presence of microbial 
transglutaminase (MTG) at 0.30 and 0.45 M NaCl were investigated. FMP mixture was incubated at 4°C for 6 h before heating from 5-80°C. 
The interactions between FSP and FMP were analyzed by differential scanning calorimetry. MTG catalyzed cross-linking of myosin heavy chain 
was determined by electrophoresis. The cooking loss (CL) of MTG-mediated FMP gel at 0.30 M NaCl was higher than that at 0.45 M NaCl. 
However, CL was reduced gradually up on adding the FSP from 0.1 to 1.0% and the high effectiveness of FSP was found in sample at 0.30 
M NaCl. The colorimetric measurement revealed that whiteness of FMP gel was not affected by FSP, while yellowness was increased slightly. 
Gel strength (GS) of FMP gel was decreased in the presence of FSP, especially at 1.0%. FSP was then modified by acid and alkaline treatments 
in order to reduce negative effect on GS. FSP solution was adjusted the pH to 3.0 or 12.0 before neutralizing back to pH 7.0. Precipitated 
proteins were recovered by centrifugation before and lyophilized. The acid treated FSP showed higher recovery yield and water holding capacity 
than alkaline counterpart whereas the colors were found to be similar. The acid-treated FSP was selected to incorporate into the pork MP gel 
mediated by MTG. The results showed that CL of MP gel was reduced significantly and the negative effect on GS was not observed. Therefore, 
FSP could be used to reduce CL for MTG-mediated protein gel and an acid treatment could overcome the negative effect on textural property.
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D6-5

Milk Proteins as Food-derived Natural Emulsifiers
Jeonghee Surh Kangwon National University, Korea

Milk proteins have been used as natural emulsifiers in various emulsion-based food products because of their ability to facilitate the formation, 
improve the stability, and produce desirable physicochemical properties in emulsions. Among them, sodium caseinate (CAS) and whey protein 
concentrates (WPC), the mixture-form of milk proteins, have gained much interest because they are easy to manufacture and less expensive 
than individual purified proteins. Nevertheless, the emulsions coated by the proteins showed somewhat limited stability under the environmental 
stresses such as pH, salt, and thermal processing. Thus, many studies have dedicated to improving the susceptibility of CAS- or WPC-coated 
emulsions. Here, a couple of trials that could prevent emulsion droplets aggregation were introduced. First, in CAS-coated emulsions, calcium 
ion was used as a bridge for the formation of thick membrane around the emulsion droplets and as a quencher of depletion flocculation by 
chelating non-adsorbed CAS proteins in the emulsions. Secondly, the chemical composition of milk protein was modified. e.g., WPC which 
contains relatively high proportions of phospholipids and high molecular weight proteins was manufactured using a membrane filtration processing. 
The emulsions coated by the modified WPC (MWPC) were more stable to the environmental stresses than those coated by conventional WPC, 
which was attributed to steric repulsion generated by relatively thick MWPC membranes. Thirdly, milk protein-biopolymer multilayer membranes 
were prepared. e.g., CAS-pectin multilayer emulsions were more stable to droplet aggregation than CAS-single layer emulsions at around pI 
of CAS, because of increases in the thickness and net charge of the membranes surrounding the droplets. The trials have important implications 
for the wide application of milk proteins as natural emulsifiers in food products, particularly under the current markets where there has been 
a growing trend for the utilization of natural protein emulsifiers as replacements for the synthetic ones.

D6-6

Microbial Transglutaminase Catalyzed Structural and Functional Changes in Porcine Myofibrillar 
Protein at Different pHs and Ionic Strengths

Geun-Pyo Hong*, Youling L. Xiong1 University of Saskatchewan, Canada, 1University of Kentucky, USA

Microbial transglutaminase (TG) is a widely used enzyme for cross-linking proteins. In this presentation, the role of ionic strength and surface 
charge of myofibrillar protein (MP) on the reaction of TG will be outlined. MP was subjected at varying pH (2-6) under two ionic strength 
conditions (0.1 and 0.6 M) to provide circumstances as soluble cationic (pH 2-4, 0.1 M), insoluble cationic (pH 2-4, 0.6 M), soluble anionic 
(pH 5-6, 0.6 M) and insoluble anionic conditions (pH 5-6, 0.1 M). The TG increased the solubility of cationic MP while it decreased that 
of the anionic MP. The SDS-PAGE profiles and dynamic rheologies indicated that TG could not cross-link the MP under the cationic condition. 
However, the carboxyl group content suggested that TG still acts with cationic MP but in a different way to anionic MP. Some protease-like 
behaviour of the TG was observed when the cationic MP was reacted to TG. Therefore, this study demonstrated that the surface charge of 
the MP triggered the TG reaction forward to cross-linking or deamidation, and the solubility of the protein acted as a driving force for these 
reactions. Eventually, a reaction model of the TG may be established by three-steps such as deamidation (Gln-COOH), ionization (Gln-COO-) 
and cross-linking (Gln-CO-NH-Lys), and the pH of the protein seemed to govern the ionization step.
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D7-1

Microbial Diversity in a Korean Traditional Soybean Fermented Foods 
through Metagenomic Analysis

Kye Man Cho Department of Food Science, Gyeongnam National University of Science and Technology, Korea

The microbial diversity in Korean traditional soybean fermented foods was investigated using culture-independent methods. The bacterial 16S 
rRNA sequences were amplified and cloned from two different soybean-fermented foods as doenjang (soybean paste), and kanjang (soybean 
sauce). Staphylococcus equorum (60.6%), Tetragenococcus halophila (21.2%), Leuconostoc mesenteroides (9.1%), Lactobacillus sakei (6.1%), 
and Bacillus subtilis (3.0%) were detected among clones isolated from soybean paste samples and Halanaerobium sp. (37.5%), Halanaerobium 
fermentans (37.5%), T. halophila (12.5%), Staphylococcus sp. (6.3%), S. equorum (3.1%), and B. subtilis (3.1%) were detected among clones 
isolated from soybean sauce. Our approach revealed different bacterial distributions and diversity from those previously obtained using culture-dependent 
methods. The yeast-26S r RNA libraries were constructed from two different soybean-fermented foods such as doenjang and kanjang. A total 
of 42 clones, containing the partial 26S rRNA sequences of 0.6 kb length, were sequenced and subjected to an on-line similarity search. The 
21 DY clones were only appeared the one class (Saccharomycotina class). The KY clones could be divided into four classes. The largest class 
was affiliated with Saccharomycotina (52.4%), and remaining classes were related with the Urediniomycetes (19.0%), Ustilaginomycetes (23.8%), 
and Hymenomycetes (4.8%) classes. Yeast belonging to the Saccharomycotina class was predominant in the soybean-fermented foods as a whole 
(76.2%). The archaeal 16S rRNA libraries were constructed from two different soybean-fermented foods: doenjang and kanjang. The 21 doenjang 
archaea (DA) clones were all affiliated with the Methomicrobiaceae family. The 21 clones from the doenjang library were grouped into five 
groups: uncultured archaeon clone AE34 (DA I, 42.8%), uncultured archaeon clone AS17 (DA II, 28.6%), uncultured compost archaeon clone 
4A29 (DA III, 4.8%), uncultured compost archaeon clone 0A10 (DA IV, 19.0%), and uncultured compost archaeon clone 5A16 (DA V, 4.8%). 
The 21 kanjang archaea (KA) clones only appeared with Halobacteriaceae family. In addition, the 21 clones from the kanjang library were 
grouped into five groups: Halophilic archaeon MH1-34-1 (KAI, 19.0%), Halophilic archaeon MH1-16-3 (KAII, 61.9%), Halococcus thailandensis 
(KAIII, 4.8%), Haloplanus sp. RO5-8 (KAIV, 9.5%), and Halophilic archaeon MH1-136-2 (KAV, 4.8%). These findings are of fundamental 
value to understand the complexity of two different soybean fermented foods.

The bacterial diversity and the composition of individual communities during commercial doenjang fermentation on mass production were examined 
using the PCR-based approach. Based on the 16S rRNA sequence similarity value, a total of 15 different bacterial species were found at six 
sampling sites; Uncultured Staphylococcus sp., Bacillus pumilus, B. subtilis, B. samanii, B. cereus, B. amyloliquefacienes, B. licheniformis, B. 
polyfermenticus, B. sonorensis, Chryseobacterium sp., Paenibacillus sp., Staphylococcus carnosus, Tetragenococcus halophilus, Uncultured Bacillus 
sp. Clone CBFOS-01, uncultured bacterium clone SPB31, and uncultured bacterium clone SPB33. Uncultured Staphylococcus sp. belonging to 
Firmicutes was the lowest (30.0%) at 1 day (0MG site), and gradually increased and reached its maximum (67.5%) at the final day (5MG 
site, 35 days). Of a total of 240 clones, 130 clones (54.2%) belonged to the uncultured Staphylococcus sp., suggesting that uncultured Staphylococcus 
sp. is a major soybean fermented food bacteria [This research was supported by Basic Science Research Program through the National Research 
Foundation of Korea (NRF) funded by the Ministry of Education, Science and Technology (grant number 2010-0022508)].

D7-2

Application of Lactic Acid Bacteria from Natural Sea Salts on the Development of 
Functional Fermented Foods

Suk Heung Oh Woosuk University, Korea

Lactic acid bacteria having ornithine-producing capacity were isolated from Korean natural sea salts that are used for kimchi preparation. They 
were gram positive, short rod-type bacteria, and able to grow anaerobically with CO2 production. The isolates grew well on MRS broth at 
30-37°C and a pH of 6.5-8.0. The optimum temperature and pH for growth are 37°C and pH 7.0. High cell growth was maintained in MRS 
broth with a NaCl concentration of 0-6%. The isolates fermented D-ribose, D-galactose, D-lactose, D-maltose, D-cellobiose, D-tagatose, D-trehalose, 
sucrose, D-melezitose, gentiobiose, D-glucose but not D-melibiose, inositol, and L-sorbose. The 16S rDNA sequences of the two isolates showed 
99.5% and 99.8% sequence homogeny respectively with Weissella koreensis OK1-6, which was selected from kimchi. They were accordingly 
identified and named as Weissella koreensis MS1-3 and Weissella koreensis MS1-14. To evaluate the potential of Weissella koreensis strains 
as kimchi starters, two types of commercial kimchi were prepared: 1) N kimchi (No starter added kimchi); 2) O kimchi (W. koreensis starter 
added kimchi). The kimchi prepared were stored at -1℃ a kimchi refrigerator and examined their characteristics. All groups of kimchi exhibited 
slow increase in acidity and decrease in pH as well as increase in the number of lactobacilli at the storage condition. The O kimchi had about 
200-350 mg ornithine/100 g F.W at the 25-35th day of storage, whereas the N kimchi had 100~150 mg ornithine. Sharper decreases in the 
levels of arginine were observed in the O kimchi compared with N kimchi during the storage of kimchi. There were no significant differences 
in the sensory evaluation of kimchi, at the 25-35th day of storage. These results suggest that the W. koreensis strains can be used as starters 
for the development of commercial kimchi products with enhanced levels of ornithine.
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D7-3

The Role of Gut Microbiota in Obesity and Fermented Herbs
Hojun Kim Department of Oriental Rehabilitation Medicine, Dongguk University Medical Center, Korea

1. Obesity and microbiota
Complex microbial communities play an important role in the human health and co-evolved with human in the form of symbiosis. Many literatures 
provide new evidences that the increased prevalence of obesity cannot be attributed solely to changes in the human genome, nutritional habits, 
or reduction of physical activity in our daily lives. The intestinal flora was recently proposed as an environmental factor responsible for the 
control of body weight and energy metabolism. A number of studies suggest that the modulation of gut microbiota affects host metabolism 
and has an impact on energy storage and demonstrated a role for the gut microbiota in weight gain, fat increase, and insulin resistance. Variations 
in microbiota composition are found in obese humans and mice and the microbiota from an obese mouse confers an obese phenotype when 
transferred to an axenic mouse. As well, the gut microbial flora plays a role in converting nutrients into calories. Specific strategies for modifying 
gut microbiota may be a useful means to treat or prevent obesity. 

2. Metabolic endotoxemia and increased gut permeability
Some Gram-negative bacteria produce lipopolysaccharides (LPS), large glycolipids derived from their outer membrane, which can trigger the 
innate immune system response. LPSs can cause a condition of “metabolic endotoxemia” characterized by low-grade inflammation, insulin resistance, 
and augmented cardiovascular risk. LPSs trigger a cascade of responses ultimately resulting in the release of pro-inflammatory molecules that 
interfere with modulation of glucose and insulin metabolism. Increased gut permeability (so called “leaky gut syndrome”) can be the cause 
and result of endotoxemia.

3. Herbal fermentation
The fermentation of medicinal herbs is intended to exert a favorable influence on digestability, bioavailability and pharmacological activity of 
herbal extract. We also expect that the fermented herbal extracts may open up a new area to modulate gut microbiota. In this presentation, 
some experiments using coptidis and ephedra will be shown.
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New Prevention Strategy for Inflammatory Bowel Disease Using Probiotic Lactic Acid Bacteria 
and/or Bifidobacterium Yogurt

Tadao Saito Graduate School of Agricultural Science, Tohoku University, Japan

In Japan, milk and food companies have recently developed many functional yogurts using selected probiotic lactic acid bacteria (LAB) and 
Bifidobacterium (BF) strains. In 1991, the foods for specified health uses system (FOSHU) was instituted by the Ministry of Health, Labour 
and Welfare. Ten years later there are approximately 200 commercially FOSHU yogurts using selected LAB/BF probiotics. These products are 
showing good humans health effects. The LAB/BF probiotics selection criteria for these benefits are competitive adhesion exclusion of enteritic 
pathogens, cholesterol lowering effects, and positive immuno-modulatory effects. 

The adhesive activity binding to the human intestine is a very important characteristic for probiotic LAB and Bifidobacterium. We developed 
a screening assay using biosensor chips (Biacore; GE Healthcare Bio-Sciences K. K., Tokyo, Japan) quantitatively measuring the binding of 
LAB/BF to human colon mucin (HCM). We found the new LAB strains recognize and specifically bind to the human ABO blood type antigens 
(blood type LAB) using carbohydrate chemistry; and further show the binding between the bacterial cells and specific sugar chain moieties 
in the mucin. We have partially determined the molecular LAB binding system in the human intestine and have found the adhesin molecules 
on the surface layer protein A (SlpA) of Lactobacillus brevis OLL2772. This activity is also associated with glyceraldehyde 3-phosphate dehydrogenase 
(GAPDH) of L. plantarum LA318; and is found in the ATP-binding cassette (ABC) transporter (cystein binding type) surface lectin-like proteins 
from L. mucosae ME-340 (Lam 29, 29 kDa). This strong adhesion to HCM may improve the gastrointestinal health with continuous LAB/BF 
growth in the intestine to exclude harmful bacteria and increases interaction with Peyer’s patches through stimulating M-cells to reduce allergies. 

Recently, we found probiotic BF shows strong exclusion of Fusobacterium varium, a cause of ulcerative colitis (UC) inflammatory bowel disease 
(IBD). In 2010, the total genomic information in our gastro-intestine using metagenomic analysis found 1,000 to 1,150 species of bacteria exist 
in each of 124 European individuals. Further, of the 57 frequent microbial genomes, lactobacilli and Bifidobacteria were not included. For 
future probiotic mass screening in a microbiota profiling system, the probiotic yogurt using both the culture- and the non-culture methods should 
be evaluated before and after administration. Using our techniques, superior functional foods containing more effective probiotics against IBD 
are expected to be developed with this new approach to maintaining intestinal health. 
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Characterisation of Lactic Acid Bacteria Used in Industrial Applications - 
Genome Sequencing and High Throughput Methods

Eric Johansen Chr Hansen A/S, Innovation, Cultures and Enzymes Division, Denmark

Lactic acid bacteria have been used for millennia to preserve food. Well known examples include: fermented vegetables such as kimchi, pickles, 
and olives; dairy products such as cheese and yoghurt; fermented meat products like sausage and cured meats; as well as fermented fish, sourdough 
bread, and some varieties of wine. Initially, fermentation was spontaneous or initiated by taking the best of the previous production and using 
that as an inoculum. With the industrialisation of food production, the need arose for standardised starter cultures with a high safety profile. 
Today, this need is met by industrial starter cultures produced by companies which specialise in the development, production and distribution 
of starter cultures tailor-made for specific fermented foods.

Economic factors as well as changes in technology and consumer preferences leads to a constant need to develop new starter cultures. For 
reasons of food safety, these cultures must contain well characterised strains of species which are acceptable in the food supply. The diversity 
of fermented food products requires a diversity of starter cultures; in this presentation, I will focus on species which are normally used in 
the dairy industry. Many of the concepts are, however, equally valid for species used in the production of other types of fermented foods.

Development of new starter cultures typically begins with screening a collection of potential candidates for specific characteristics of interest. 
For dairy cultures, these characteristics include acidification rate, resistance to bacteriophage, formation of flavour compounds and absence of 
undesirable characteristics such as transmissible antibiotic resistance genes and virulence factors. Typically, many thousands of isolates need 
to be tested to find the few which have just the right combination of the desired technological properties. Manual screening would be both 
time consuming and labour intensive; thus, much of the screening is done using automated laboratory methods with cells propagated and stored 
in microtiter plates. A well equipped screening lab typically contains two types of robotic equipment. One robot picks colonies from Petri dishes 
and deposits them in wells of microtiter plates while the other is a liquid handling robot which is equipped with a centrifuge, pipetting stations, 
heating and cooling elements as well as a shaker and spectrophotometer. This setup allows determination of many of the properties which characterise 
a good starter culture.

The properties of a strain are encoded in its DNA. The cost of genome sequencing has dropped dramatically in recent years and today genome 
sequencing is considered to be the most cost-effective way to characterise bacterial isolates. A genome sequence can be used to verify the 
presence or absence of specific genes and a single analysis can rule out the presence of several hundred undesirable genes. Genome sequencing 
also provides an accurate taxonomic characterisation in most cases, and can be used to predict the metabolic capabilities of a particular isolate. 
Additional uses of genome sequence information include: differentiation of closely related isolates; identification of mutations in variants; identification 
of unique genes which are expected to give the isolate unique technological properties; and they can be used to suggest new approaches for 
strain improvement.

These concepts will be illustrated with examples from work done in our research laboratories.
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Enzymatic Hydrolysis under High Hydrostatic Pressure of Herb as Food Materials
Hyung Joo Suh Department of Food and Nutrition, Korea University, Korea

The industrial process of high hydrostatic pressure (HHP) is one of the most promising techniques for food preservations. It is called ‘‘cold 
treatment’’ and is an alternative to heat treatment. Most often, this technique produces a decrease in the microbial populations, and normally 
maintains the nutritional and sensorial properties of the food as the raw product. Recently, HHP treatment has been used in the enzymatic 
hydrolysis of proteins by enhancing the proteolysis, as has been reported by several researches. This research aims to evaluate the HHP technology 
for the extraction of phytochemicals in herb materials with enzyme under HHP. HHP with/without enzyme was applied to extract phytochemicals 
in cactus, ginseng roots and ginseng leaf.

Cactus (Opuntia humifusa) was hydrolyzed with rapidase and viscozyme under HHP treatment at 100, 200 and 300 MPa and at atmospheric 
pressure for 1 hr. HHP treatment with enzyme under 200 MPa were showed high level of polyphenols, total sugar and uronic acid comparing 
with control and HHP treatment without enzyme. In the 200 MPa treatment with enzyme, the levels also showed higher than those of enzymatic 
treatment without HHP. However, radical scavenging activity of control showed higher level than HHP with and without enzyme treatment.

HHP technology was used for ginsenoside extraction from ginseng roots. In the extraction of fresh and red ginseng, high hydrostatic pressure 
extraction (HHPE) was found to be more effective than heat extraction (HE). In fresh ginseng extraction under HHPE, total ginsenosides (1602.2 
μg/mL) and ginsenoside metabolite (132.6 μg/mL) levels were slightly higher than those under HE (1259.0 and 78.7 μg/mL), respectively. In 
red ginseng, similar results indicated total ginsenoside and ginsenoside metabolite amounts according to the extraction methods. Most volatile 
compounds by HHPE were higher than by HE treatment. HHPE of red ginseng was conducted under four pressures: 0.1 MPa (1 atm), 30, 
50, and 80 MPa. Total sugars, uronic acid, and polyphenol amounts increased until 30 MPa of pressure and then showed decreasing tendencies. 
Total ginsenoside and ginsenoside metabolite contents linearly increased with increasing pressure, and a maximum was reached at 80 MPa for 
the metabolites.

D8-2

Enhancement of Functional Properties of Foods by High Temperature and Pressure Processing
In-Guk Hwang Department of Agro-food Resources, National Academy of Agricultural Science, Rural Development Administration, Korea

Most foods must be processed before they are consumed, in order to ensure their preservation, adequate microbiological security, enzymatic 
inactivation and the destruction of toxic substances, as well as to enhance the development of aromas, colours, and flavors. The food processing 
method can be divided to thermal and non-thermal technologies.

The thermal processing is the most widely used method of preserving and extending the useful shelf-life of food products. Application of heat 
to food is commonly done through ordinary roasting (can be defined as the dry heat treatment of seeds and nuts carried out not so much 
for dehydration as for flavor, color and texture development), blanching and boiling (fruits and vegetables in a water bath before their packing 
has as its main aim the inactivation of the enzymes), and autoclaving (device to sterilize equipment and supplies by subjecting them to high 
pressure steam at 121°C or more, typically for 15 to 20 min depending on the size of the load and the contents).

The thermal process requires extensive understanding of process methods, the heating behavior of the product and its impact on a target microorganism. 
Thus, the severity of any thermal process must be known and depend on factors such as, the physical characteristics of the food product including 
thermo-physical properties, shape and size of the container holding the product, the type and thermal resistance of the target microorganisms 
that are likely to be present in the food, and the pH, water activity and salt content of the food.

Thermal processing well known that natural nutrients could be significantly lost during the thermal processing due to loss of certain unstable 
nutrients, such as proteins and heat sensitive vitamins. Today, the demand for processed foods goes beyond the fundamental requirements of 
functionality, safety, and shelf-stability. More emphasis is being placed on informatively labeled, high-quality, and value-added foods with convenient 
end use. Therefore, thermal processing techniques emphasize the achievement of commercial sterility while minimizing changes in nutritional 
value and quality of foods. 

Recently, many studies have reported that the increase of biological activities due to thermal processing might disrupt the cell wall, liberate 
antioxidant compounds from insoluble portion of foods, and various chemical changes during heat treatment This paper will present the enhancement 
of functional properties of foods by high temperature and pressure.
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Relevance of High Pressure Treatment to Activity and Thermal Stability of Proteolytic Enzymes
Namsoo Kim Korea Food Research Institute, Korea

This study was carried out to elucidate the effects of high pressure treatment on food hydrolytic enzymes using 13 proteases including trypsin 
and thermolysin as the model enzymes. An evaluation method for enzyme activity, suitable for various proteases differing in substrate specificity, 
was first established. In this instance, the optimized substrate solution was 3% azocasein that showed the initiation of saturation from the enzyme 
activity-substrate concentration profile. By using this method, the enzyme concentrations to carry out high pressure treatment were determined 
for the individual proteases. At ambient temperature, the individual proteases were treated at the vessel pressure of 100 and 300 MPa for 60, 
120 and 300 min at the above enzyme concentrations. Although thermolysin, a metalloprotease, was almost inactivated, serine proteases including 
trypsin and α-chymotrypsin were tolerant to these treatments. The time-dependent thermal inactivation profiles were compared for two high 
pressure-tolerant proteases, trypsin and Protease E of microbial origin, for 1 hr at the vessel pressure of 300 MPa, and temperature of 40, 
45, 50, 55, and 60°C. Compared to the enzymes at ambient pressure, high pressure treatment greatly increased the thermal stability of the 
enzymes, resulting in the decrease in the activation energy of proteolysis.

This study was carried out as one part (E0111402) of the research project of Development of Food High Pressure Technology, Korea Food 
Research Institute, Republic of Korea.

D8-4

High Pressure Enzyme Reactor
Kenji Saeki Toyo Koatsu Co., Ltd., Japan

Okazaki et. al. of Food Technology Research Center in Hiroshima Prefectural Technology Research Institute, Hiroshima, Japan, has developed 
a new manufacturing method of seasoning, promoting with an enzyme under high hydrostatic pressure ranging from 50 to 100 MPa, and applied 
for patent in 1999. It was patented in 2003. They have shown some interesting results. For example, raw sardine changes to liquid extract 
by treatment at 50°C under 100 MPa during 24 hr. These are quite interesting results, but this new food processing method could not be developed 
more for practical food treatment, because that there was no equipment able to operate easily under such high pressure at that time.

Toyo Koatsu Co. Ltd. is a company in business for manufacturing high pressure instruments, especially those in the field of research and develop- 
ment, in Japan since 1983. In such circumstance Toyo Koatsu has developed the equipment of high pressure enzyme reactor especially for 
that purpose with its own technology, with the name of “Marugoto-Ekisu” in 2005.

This new equipment is designed with a reactor of maximum pressure of 100 MPa, corresponding to the ocean depth of 10,000 m and a maximum 
temperature of 75°C. The typical capacity of the reactor vessel is 10 L, and the vessel is composed of ultra-high -pressure SUS630 steel. The 
equipment is compact in its size; width is 87 cm, depth 83 cm, and height 108 cm. Its heating is provided by heaters installed on both the 
exterior and interior of the reactor. Reactor operation is controlled by a combination of manual and automatic control, and numerous steps 
have been taken to ensure that control is as convenient and safe as possible. Standard sizes of the reactor include 500 mL, 2 L, 10 L, and 
50 L. Recently a larger reactor size of 300 L has also been developed. Utilities for its operation are electricity of 100 voltage and tap water 
for pressure medium.

The reactor is used for new treatment of various foods under high pressure, such as fishes, fruits, garlic, soft-shelled turtle and placenta, and 
gives their unique products. Some examples of goods which have been developed using these equipments will be introduced in the lecture.
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Chemical and Biological Properties on Antler Nutraceuticals by Innovative Super 
High Pressure Processing Technology

Hoon H. Sunwoo Faculty of Pharmacy and Pharmaceutical Sciences, University of Alberta, Canada

Deer farming has grown into a commercially viable industry around the world since the industry supplied velvet antlers as valuable ingredients 
in traditional Chinese medicine to international markets for many years. Nowadays, potential uses of velvet antlers as nutraceuticals and functional 
foods are rapidly growing in the World. The newly emerging nutraceutical market between the agri-food and health food sectors has created 
an enthusiasm among producers and researchers to develop value-added velvet antlers as nutraceuticals in Korea. However, there is a lack of 
scientific data and public awareness regarding biological claims of velvet antlers. In order to meet consumer’s needs for their health concerns, 
the use of velvet antler must be scientifically validated. Data on chemical composition, dose-safety, cellular toxicity and clinical efficacy of 
velvet antlers as nutraceuticals involving an innovative processing technology are crucially important to be acceptable to consumers in new 
market. The purpose of this paper, therefore, is to present chemical and biological results obtained from a series of experiments on the development 
of antler nutraceuticals extracted with an innovative super high pressure processing technology. 

D9-1

Clinical Indications and Limitations of Soy Formula in Infants and Toddlers with Food Allergy
Jin-Bok Hwang Department of Pediatrics Keimyung University School of Medicine, Korea

Food allergy is defined as an immunologically mediated hypersensitive reaction to food protein. Immunological mechanisms may be IgE mediated, 
non-IgE mediated or mixed. In infants and toddlers, typical IgE mediated disorders are urticaria, angioedema and anaphylaxis. Non-IgE mediated 
hypersensitivities are food protein-induced enterocolitis syndrome and allergic colitis. Immunologically mixed (IgE and non-IgE) reaction is observed 
in atopic dermatitis. Miscellaneous group is food allergies associated with gastroesophageal reflux disorder and infantile colic. Various infant 
formulas (such as soy, hydrolysate and amino acid formula) that can be used to treat food allergy are available. Selection of a formula depends 
on the allergic reactions to be treated. In 2000, the Committee on Nutrition of the AAP stated that soy formula was a suitable option for 
treating infants with cow’s milk allergy. However, in 2006, the Committee on Nutrition of the ESPGHAN recommended that soy formulas 
should not be used in infants with cow’s milk allergy during the first 6 months of life, because the reported rate of adverse reactions to soy 
was higher in infants under 6 months of age. This committee also recommended that, when soy formula is used to treat cow’s milk allergy 
in infants over 6 months of age, tolerance to soy formula be established by clinical challenge. What are the clinical indications and limitations 
of soy formula using in infants and toddlers with food allergy?
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Comparison of Soybean Milk Formula and Hydrolyzed Milk Formula about the Effects on the 
Clinical Improvement in Toddlers with Atopic Dermatitis Allergic to Milk

Kyu-Han Kim Department of Dermatology, Seoul National University, Korea

Still the prevalence of atopic dermatitis (AD) in Korea seems to be increasing. The prevalence of AD in childhood and in adult is considered 
to be around 10% and 3%, respectively.

Food allergy is known to be one of the most common aggravating factors in infants with severe AD, but the exact incidence of food allergy 
among patients with AD is not known. The reported incidence of food allergy in AD patients is quite variable (5-50% of them). Among the 
foods milk is known to the most common allergen, and if the toddlers or infants are allergic to milk, they need some substitutes. 

The incidence of infants showing allergic reaction to milk protein is about 2-7%, and the most important allergen of milk is casein. It is quite 
common to feed infants allergic to casein with hydrolyzed milk. Legume protein is reported to be very similar to the proteins of the casein-based 
formula in their nutritional ingredients, and can be substituted for milk when the infants has allergy to milk. American Academy of Pediatrics 
recommended hydrolyzed formula or soy protein based formula can be used in case the infants has allergy to milk proteins

In this study we tried to confirm if soybean milk formula can be a safe alternative for babies allergic to milk.

We selected infants with AD whose symptoms are aggravated after taking milk or who show definite history of milk allergy. Their ages were 
between 12 months and 24 months. They were tested and confirmed for the specific IgE to milk and soy beans by MAST or RAST. Only 
the infants who have specific IgE to milk and who do not have specific IgE to soy beans were selected.

They were randomized into 2 groups; 16 patients for soybean milk formula having premium vegemil toddler 2 from Dr. Chung’s Food Co., 
Ltd. and 16 for hydrolyzed formula taking babywell HA from Maeil Co. Two packs of soybean milk formula (380 mL/day) were offered. 
For the control group, hydrolyzed formula were given as powder form, and control patients took same amount (380 mL/day) after dissolving 
it in the water. They were treated for 12 weeks and followed up every 4 weeks for various anthropometric assessments. Clinical efficacy was 
evaluated by using EASI (Eczema Area Severity Index) score and 10 point pruritus scale at baseline and after 12 weeks of treatment.

For the anthropometric assessments there were no statistical differences in their height, weight, head circumference, and chest circumference 
between 2 groups. For the clinical efficacy, both EASI score and pruritus scale were improved in both groups after 12 weeks of ingestion 
of either one, but there were no statistical difference between 2 groups. 

Soybean milk formula showed clinical efficacy in toddlers with AD allergic to milk, and did not show any problem in their growth and development. 
This can be safely substituted for milk in toddlers or infant with AD allergic to milk or for hydrolyzed formula.
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The Clinical Effects of Soy Isoflavone Supplement in Postmenopausal Women
J. K. Kim1, H. S. Y. Lee1, O. H. Lee1, I. H. Lee2, Ryowon Choue1,2*

1Department of Medical Nutrition, Kyung Hee University, Korea, 2Research Institute of Medical Nutrition, Kyung Hee University, Korea

After menopause, variety of symptoms including vasomotor systems (hot flush and night sweats), bone loss and incidence of cardiovascular 
disease (CVD) increased following the decline in endogenous estrogen levels. These suggest that endogenous estrogen may play a key role 
on these clinical events in postmenopausal women. It has been recognized that soy protein product contains bioactive molecules called isoflavone, 
which affects menopausal symptoms, bone metabolism, and cardiovascular system through their estrogenic activity.

Because of their estrogenic activity, supplementations of isoflavones have been hypothesized to improve the conditions of menopausal women. 
According to the review articles, only 3 of 8 studies found improvement in menopausal symptoms (hot flash) after above 6 weeks of supplementations. 
In some cases, menopausal symptoms were significantly reduced after supplementation. Weak estrogenic activity of isoflavones compensate for 
lack of estrogen production and relieving symptoms of hot flashes. However, the American Heart Association Science Advisory reported that 
since soy isoflavone has week estrogenic activity, supplementation of isoflavone seems controversial to show a significant impact on menopausal 
symptoms. 

In meta-analysis of randomized controlled trials, isoflavone supplementation decreased the bone resorption marker, deoxypyridinolin (DPD), however 
did not show the effects on bone formation markers, bone alkaline phosphatase (BAP) and osteocalcin (OC) in menopausal women. Some  
studies showed that isoflavonones inhibited bone resorption and stimulate bone mineralization in vitro. In human study, high doses of soy protein 
constituents increase the bone mineral contents and bone mineral density. In some studies, soy isoflavones lessened bone loss over 6 to 24 
months of supplementation, whereas other trials did not show any benefit over the same duration.

Population-based studies in Asian populations have noted the potential beneficial effects of habitual soy protein intake on lipid profiles. In 
the previous study, isoflavone supplementation for 6 month improved the lipid profiles, whereas there were no effects on CVD risk factors 
over the same duration. Soy protein increased fecal excretion of bile acids, cholesterol biosynthesis, and LDL receptor activity when it was 
substituted for animal protein. Although many clinical trials have examined the effects of soy protein containing or depletes isoflavone on lipid 
profiles, most used small sample sizes and were short-term duration.

In our study, we evaluated the effects of 70 mg of isoflavone supplementation on menopausal symptoms, bone turnover markers, and CVD 
biomarkers in Korean postmenopausal women. In the assessment of menopausal symptoms using Kupperman’s Index, vasomotor and nerves 
symptom and its total score were significantly improved after 12 weeks of isoflavone supplementation however, these values were not different 
with those of placebo groups. In the bone turnover markers, OC levels increased significantly in the treatment group after 12 weeks of supplementation. 
However, N-terminal-, C-terminal telopeptide of type 1 collagen, DPD, BAP were not differ from those of placebo group after supplementation. 
Lastly, serum lipids, inflammatory markers (hs-CRP and soluble cell adhesion molecules, sICAM-1 and sVCAM-1), blood glucose and insulin 
levels were measured as CVD biomarkers. Among these biomarkers, only triglyceride levels decreased significantly after supplementation.

As a conclusion, isoflavones might have beneficial or subtle effects on menopausal symptoms, bone health, and CVD risks in postmenopausal 
women, however its effects seems to be controversial with race, dose levels and duration of supplementation.
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Relation between Soy Product, Isoflavone Intake and Health
Suzanne C. Ho Centre of Research and Promotion of Women’s Health, The Chinese University of Hong Kong, Prince of Wales Hospital, 

Hong Kong

Soy is part of the staple Asian diet and a major source of isoflavones - a form of phytoestrogens. As many of the diseases in women are 
hormonally dependent and nutritionally related, there have been increasing interests in the potential effects of soy intake and women’s health. 
This presentation will discuss some of the recent findings on soy intake and health risks in midlife women. 

Cardiovascular risks increase in menopausal women and with age. A review of clinical trials indicates a lowering of serum cholesterol and 
particularly LDL-cholesterol with high soy intake. Population studies in Asian populations generally show a beneficial effect of soy intake and 
cholesterol. There are also substantial research interests on soy and other cardiovascular risks (e.g. pre-hypertension and pre-diabetes). 

Osteoporosis is an important public health concern and it is estimated that by the year 2050, half of the hip fractures in the world will occur 
in Asia. A 30-month followup study investigating the determinants of change of bone mineral density in midlife women aged 45 to 55 year 
and undergoing menopausal transition revealed an annual bone loss of about 0.5% among premenopausal, 2 to 2.5% among transitional, and 
about 1.5% in postmenopausal women. Multiple regression analyses, adjusted for menopausal stage showed that among other determinants like 
lean mass, physical activity and number of pregnancy, soy protein intake was protective for lower bone loss during follow up.

The incidence of breast cancer has been increasing steady in Hong Kong and China over the recent years. An on-going study investigated 
soyfood intake and mammographic density, a marker for breast cancer risks, among 817 midlife premenopausal Chinese women aged 35-45 
y. Findings revealed that childhood and adolescent soy intake is related to lower percentage mammographic density. Life-time and current intake 
of soy may lower breast cancer risks in later life.

These population-based studies in Chinese women with soyfood intake as their usual diet indicate that habitual intake of soy conveys protective 
health effects in women.
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Effects of β-Conglycinin and Isolated Soy Protein on Lipid Metabolism
Nobuhiko Tachibana*, Mitsutaka Kohno Food Science Research Institute, Fuji Oil Co., Ltd., Japan

A combination of obesity and insulin resistance causes severe metabolic disorders and atherosclerosis. Many researchers have focused on the 
prevention of dyslipidemia, hypertension, and hyperglycemia as well as the insulin dysfunction in various tissues such as the liver, adipose 
tissues, and/or muscles. For the improvement of these diseases, the importance of the “quality” of diets gradually increases.

Soybean and its isolated proteins (soy protein isolate, SPI) are consumed worldwide. Studies on the physiological functions of soybean protein 
were started in the 1970s. In the late 1990s, many investigators reported the improvement blood lipid profiles by consumption of SPI in several 
animal-model studies, human studies, and meta-analysis. In 1999, Food and Drug Administration (FDA) of the USA allowed a health claim 
on food labels stating that a diet containing 25 g of soy protein, also low in saturated fat and cholesterol may reduce the risk of heart disease. 
In Japan, the Ministry of Health, Labour and Welfare (currently, the Consumer Affairs Agency has the jurisdiction) evaluated the blood 
cholesterol-lowering effect of SPI and permitted SPI-containing foods to be labeled as “Foods for specified health uses” (FOSHU).

We used the DNA microarray analysis, in which numerous mRNA expression levels can be measured simultaneously, and found various significant 
differences between rats fed an SPI diet and those fed casein (control). In the SPI group, the promotion of steroid synthesis and the suppression 
of enterohepatic circulation lowered the cholesterol pool in the liver. These results suggested that SPI modulates lipid metabolism, thus maintaining 
optimum lipid levels.

The Fractionation of SPI was performed for further elucidation of its physiological functions. Samoto et al. clarified that SPI consists of 3 
major protein fractions: glycinin, lipophilic proteins, and β-conglycinin (β-CG). In 2006, Kohno et al. reported that the body fat content and 
blood triglyceride levels were significantly reduced in humans consuming the β-CG-containing diet than in those consuming the control diet. 
Recently, we reported that the β-CG improved the insulin resistance which assessed by using oral glucose tolerance test (OGTT) and insulin 
tolerance test (ITT). Compared with the casein group, the β-CG group decreased the amount of secretion of insulin which plays an important 
role of controlling blood glucose level and lipogenesis. The β-CG may decrease blood triglyceride level by a shift of homeostasis controlled 
by a small amount of insulin.

D10-1

Isoflavones and Skin Health
Soyun Cho Department of Dermatology, Seoul National University, Korea

Isoflavones are polyphenolic structures with estrogen-like effect. Soybeans are an abundant source of isoflavones genistein and daidzein. Genistein 
inhibits ultraviolet B-induced skin carcinogenesis as well as acute and chronic photodamage in mouse skin, and protects human skin against 
UVB- and psoralen plus UVA (PUVA)-induced photodamage. The possible mechanisms of genistein’s anticarcinogenic and antiphotoaging action 
include scavenging of reactive oxygen species (ROS), blocking of oxidative and photodynamic damage to DNA, inhibition of tyrosine protein 
kinase and downregulation of EGF receptor phosphorylation, MAPK activation and cJun protein induction, and subsequent inhibition of cJun-driven 
enzyme, matrix metalloproteinase 1 (i.e., collagenase), in UV-irradiated cells and mouse/human skin. Genistein also inhibits heat-induced expression 
of tropoelastin but not of fibrillin-1 in human skin epidermis in vivo, indicating that ROS may play a role in tropoelastin expression but not 
of fibrillin-1 in the pathologic process of solar elastosis. Furthermore, isoflavones have been reported to stimulate dermal hyaluronic acid production 
in mouse skin, inhibit proliferation and functions of hypertrophic scar fibroblasts, and promote wound healing by multiple independent mechanisms. 
These data demonstrate that isoflavones such as genistein are promising future alternatives for prevention of photoaging and photocarcinogenesis.
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Protective Mechanisms of Daidzein Metabolites on UVB-induced Skin Aging, 
Inflammation, and Cancer

Nam Joo Kang School of Food Science and Biotechnology, Kyungpook National University, Korea

Daidzein, along with genistein, is a major isoflavone found in soybeans; however, little is known about the chemopreventive effects of daidzein 
and its metabolites in UVB-induced skin aging, inflammation, and cancer. 7,3’,4’-trihydroxyisoflavone (THIF), a major metabolite of daidzein, 
effectively inhibits UVB-induced cyclooxygenase 2 (COX-2) expression through the inhibition of NF-kB transcription activity in mouse skin 
epidermal JB6 P+ cells. In contrast, daidzein had no effect on COX-2 expression levels. 7,3’,4’-THIF inhibited Cot and MKK4 activity, thereby 
suppressing UVB-induced phosphorylation of mitogen-activated protein kinases. Pull-down assays indicated that 7,3’,4’-THIF competed with 
ATP to inhibit Cot or MKK4 activity. Topical application of 7,3’,4’-THIF clearly suppressed the incidence and multiplicity of UVB-induced 
tumors in hairless mouse skin. In this model, 7,3’,4’-THIF also inhibits Cot or MKK4 kinase activity directly, resulting in suppressed UVB-induced 
COX-2 expression. A docking study revealed that 7,3’,4’-THIF, but not daidzein, easily docked to the ATP binding site of Cot and MKK4, 
which is located between the N- and C-lobes of the kinase domain. Numerous in vitro and in vivo studies have shown that isoflavones exhibit 
anti-proliferative activity against epidermal growth factor (EGF) receptor-positive malignancies of the skin. 7,3’,4’-THIF prevented EGF-induced 
neoplastic transformation and proliferation of JB6 P+ mouse epidermal cells. It significantly blocked cell cycle progression of EGF-stimulated 
cells at the G1 phase. 7,3’,4’-THIF suppressed the phosphorylation of retinoblastoma protein at Ser-795 and Ser-807/Ser-811, which are the 
specific sites of phosphorylation by cyclin-dependent kinase (CDK) 4. It also inhibited the expression of G1 phase-regulatory proteins, including 
cyclin D1, CDK4, cyclin E, and CDK2. Additionally, 7,3’,4’-THIF bound to CDK4 and CDK2 and strongly inhibited their kinase activities. 
It also bound to phosphatidylinositol 3-kinase (PI3K), strongly inhibiting its kinase activity and thereby suppressing the Akt/GSK-3/AP-1 pathway 
and subsequently attenuating the expression of cyclin D1. Collectively, these results provide insight into the biological actions of 7,3’,4’-THIF, 
a potential skin aging, inflammation, and cancer chemopreventive agent.

D10-3

Effects of Soy Isoflavones on Hepatic Steatosis and Adipocyte Fat Metabolism in Obese Mice
Yeon-Sook Lee*, Mi-Hyun Kim Department of Food and Nutrition, Seoul National University, Korea

Globally, hepatic steatosis continues to rise along with obesity, which can induce steatotic risk factors, such as hepatic fat accumulation, oxidative 
stress, insulin resistance, and adiposity. Soy isoflavone, genistein and daidzein, has been proposed to maintain health status against fat deposition, 
cardiovascular disease, cancer, and osteoporosis via an estrogenic/anti-estrogenic response in target tissues. However, there is very little information 
regarding the anti-steatotic mechanism of isoflavones. Thus, we investigated the mechanisms underlying the effects of genistein and daidzein 
against hepatic steatosis and adiposity. To assay the hepatic global gene comparison, adipocytokines, and adiposity using obese mice, C57BL/6J 
mice were fed with normal fat (NF; 16% fat of total energy), high fat (HF; 36% fat of total energy), and HF supplemented with genistein 
(0, 1, 2, 4g/kg diet) and/or daidzein (0, 0.1, 0.5, 1, 2 g/kg diet) for 12 weeks. In results, mice fed on the HF diet gained body weight, exhibited 
increased visceral fat mass, and elevated lipids levels of serum and liver, and developed hepatic steatosis, unlike what was observed in mice 
fed on the NF diet. However, genistein (2 and 4 g/kg) and daidzein (0.5 g/kg) supplementation normalized these alternation. In liver of mice 
fed on genistein supplementation, the genes related to fatty acid oxidation, PPAR coactivator and its downstream gene medium-chain acyl CoA 
dehydrogenase, and uncoupling protein-2, had higher expression levels than those fed on HF diet. In addition, visceral fat, the strongest steatotic 
risk factor based on the linear regression analysis (R 0.77), were diminished in genistein supplementation by the mechanism which the genes 
involved in fatty acid-oxidation, including PPAR, AMPK, and very long-chain acyl CoA dehydrogenase, were upregulated, but the genes associated 
with adipogenesis or lipogenesis, such as LXR, SREBP-1c, PPAR, RXR and acetyl CoA carboxylase 2, were downregulted. Daidzein, the analogue 
of genistein, also prevented hepatic steatosis. In the hepatic microarray, the mice fed on daidzein (1g/kg diet) downregulated carbohydrate responsive 
element binding protein, a determinant of de novo lipogenesis, its upstream gene liver X receptor, and its target genes encoding lipogenic enzymes 
(fatty acid synthase, acetyl CoA carboxylase, sterol regulatory element binding factor 1). Moreover, daidzein inhibited adiposity by the upregulation 
of genes involved in fatty acid-oxidation and antiadipogenesis in a similar fashion with genistein. Both genistein and daidzein reduced a steatohepatitic 
TNF via augmentation of anti-steatohepatitic adiponectin. These findings suggest that genistein and daidzein might alleviate hepatic steatosis 
through the direct regulation of hepatic lipogenesis, and the indirect control of adiposity and adipocykines by the alternation of adipocyte metabolism.
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AMP-activated Protein Kinase Signaling Pathway: 
A Potential Target in the Beneficial Health Effects of Genistein

Jin-Taek Hwang Korea Food Research Institute, Korea

A number of food-derived compounds are thought to be effective in preventing various diseases such as diabetes, obesity, hypertension, inflammation, 
and even cancers. Genistein, a food-derived isoflavone abundant in soy products, is reported to exert beneficial health effects on various common 
diseases via modulating cellular signal networks including AMP-activated protein kinase (AMPK) pathway. AMPK, a serine/threonine protein 
kinase, plays an important role in regulating cellular metabolism and energy balance. AMPK is activated during ATP-depleted conditions such 
as starvation, ischemia/reperfusion, and exercise to maintain homeostasis in whole body. Once activated, AMPK turns on ATP-generating pathways 
such as glycolysis, beta-oxidation, and glucose uptake, whereas it switches off ATP-consuming pathway such as fatty acid synthesis, cholesterol 
synthesis, and gluconeogenesis. Recently, it has been highlighted that AMPK has a central role in the beneficial health effects of genistein. 
In our previous study, inhibitory effect of genistein on adipocyte differentiation via AMPK modulation was investigated. Genistein strongly 
inhibited adipocyte differentiation in 3T3-L1 preadipocyte and was accompanied with AMPK phosphorylation. We also investigated the involvement 
of AMPK signaling pathway in the induction of cell apoptosis of the combination therapy with genistein and 5-fluorouracil (5-FU), one of 
the chemotherapeutic agent in HT29 colon cancer cells. We found that the combination of 5-FU and genistein dramatically increase cancer 
cell death, and AMPK was found to be a novel upstream regulator of cyclooxygenase-2 (COX-2) expression. The efficacy of the combination 
treatment with genistein and capsaicin on cell growth was also investigated in MCF-7 breast cancer cells. Combination treatment exerted anti- 
inflammatory and anti carcinogenic properties through modulating AMPK and COX-2 expression. More recently, genistein also proposed to 
exert anti cancer effect in prostate cancer cells by activating AMPK signaling pathway. Genistein significantly reduced cellular reactive oxygen 
species (ROS) levels via inducing superoxide dismutase (SOD) and catalase, which are associated with AMPK activation and phosphatase and 
tensin homolog (PTEN) expression. These results suggest that AMPK is an attractive target for cancer prevention by genistein. On the other 
hand, genistein significantly reduced cisplatin-induced nephrotoxicity in our previous study. Cisplatin, one of the most effective chemotherapeutic 
agents, is widely used to treat various cancer types such as testicular, ovarian, head, neck, and cervical. However, its side effects including 
nephrotoxicity are a serious problem in cancer patients after the chemotherapy. Genistein decreased ROS production, expression of intercellular 
adhesion molecule-1 (ICAM-1), monocyte chemoattractant protein-1 Proteins (MCP-1), and the translocation of the p65 subunit of nuclear factor-κB 
stimulated by cisplatin in the kidney. This result suggested that genistein protects the kidney from cisplatin-induced nephrotoxicity.

D10-5

6,7,4’-Trihydroxyisoflavone, a Metabolite of Daidzein, Suppresses Adipogenesis of 
3T3-L1 Preadipocytes via the Direct Inhibition of Phosphatidylinositol 3-Kinase Activity

Ki Won Lee Department of Agricultural Biotechnology, Seoul National University, Korea

The population rate of obesity and related metabolic diseases is known to be lower in Eastern countries. The results of many epidemiologic 
studies have shown that the diets consumed in Eastern countries, which contain high levels of soybeans, constitute one of the major reasons 
for the phenomenon. Genistein and daidzein are two major isoflavones contained in the soybean. Although the amounts of these isoflavones 
in soybean are almost identical, daidzein has been studied much less than genistein. Many previous studies have demonstrated that genistein 
inhibits adipogenesis, but few studies specifically concerning daidzein have been conducted thus far. In this study, we report that 6,7,4’- 
trihydroxyisoflavone (6,7,4’-THIF), a hydroxylated metabolite of daidzein, inhibited the MDI-induced adipogenesis process by targeting PI3K, 
an important signaling protein in adipogenesis. 6,7,4’-THIF, but not daidzein, inhibited MDI-induced adipogenesis significantly at a concentration 
of 80 mM. Trypan blue assay and FACS analysis results demonstrated that 6,7,4’-THIF reduced MDI-increased cell numbers and retarded cell 
cycle progression. That is, 6,7,4’-THIF inhibited the mitotic clonal expansion (MCE) step, a prerequisite step during the whole adipogenesis 
process. Western blot analysis results show that 6,7,4’-THIF inhibits the MDI-induced phosphorylation of Akt and its downstream signaling 
proteins. This was attributed to the inhibitory effects of 6,7,4’-THIF on PI3K activity. 6,7,4’-THIF bound to PI3K and suppressed its kinase 
activity, as evidenced by the results of an in vitro pull-down assay and an in vitro kinase assay. Additionally, like 6,7,4’-THIF, a pharmacological 
PI3K inhibitor, LY294002 inhibited the MCE step that results in the inhibition of adipogenesis. Collectively, these results suggest that 6,7,4’-THIF 
suppresses adipogenesis via the inhibition of mitotic clonal expansion, directly targeting PI3K activity.
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D11-1

World Trend of Eco-packaging Technology, Market and Biomaterial Packaging
Young-Sun You Korea Bio-Material Packaging Association, Korea

Green growth is now new paradigm of nation development and is sharpening activity through encouraging an understanding from various areas 
and participation, and environment is raised to nucleus of national competitiveness in the future taking age of resource and environment crisis.

Packaging industry is classified as a higher value-added and knowledge service industry. And Eco-packaging by using a harmless, carbon neutral 
and biomass material has been extended to industrial packaging area.

Currently, Bio-plastics are divided into two kinds of biodegradable plastics and biomass plastics. Especially application and market of biomass 
plastics to overcome the shortcoming of biodegradable plastics are being expanded.

The basic category of Eco-packaging contains a reduction of hazardous substances and carbon reduction. Eco-packaging is divided into Reduce, 
Recycling, Reuse, Replacement and Resign (5R). Eco-packaging of the main component of biomass is a existing biodegradable plastic, starch, 
cellulose, plant powder, organic wastes, microbial metabolites, industrial waste etc.
Applications of Bio-plastics is expanded to automobile, cellular phone, PET bottle, food packaging, films, agricultural field et al. In addition, 
the existing biodegradable plastics identification systems is spreading to the biomass plastics.



186

2011 KoSFoST

D11-2

The Application of Oxygen-scavenging Packaging in Food Industry
Kazuhiro Kurosaki EVAL Division, KURARAY Co., Ltd., Japan

1. Introduction
EVOH (Ethylene Vinyl-alcohol copolymer) is known as one of the best barrier plastic materials. Thanks to its excellent oxygen barrier, EVOH 
is widely used mainly in food packaging industry to extend shelf life of the content. Kuraray Co., Ltd. is the pioneer of EVOH resin under 
trademark of EVALTM Resin. Since commercialized in 1972, Kuraray is keeping top share of EVOH in the world. One of the challenges for 
plastic containers is to replace metal or glass containers with its easy handling and lightweight. However, as a nature of plastics, oxygen barrier 
of plastics is not as good as metal or glass containers even with EVOH. Therefore application of plastic container with EVOH was limited 
for the food with less than (approx.) 1-year shelf life. Recently, export of Asian processed foods to Western countries is increasing and lightweight 
plastic containers for effective shipping is more desired. Also, importance of safety check by metal detector, which requires non-metal container, 
is also increasing. For these reasons, plastic material with equivalent barrier properties as metal or glass for long shelf life is highly required 
in the market. To meet these requirements, Kuraray has developed active barrier material “EVALTM AP” which has both the advantage of plastic 
material (transparency, lightweight and process ability) and the “perfect zero” oxygen transmission.

2. Material design of EVALTM AP
Fig. 1 shows a concept for material design of EVALTM AP. Our newly developed oxygen scavenging technology is applied to EVOH. This 
means, even little amount of oxygen gets into the high barrier EVOH layer is trapped. The extremely long oxygen scavenging effect was achieved 
by this combination. One of disadvantages for polymeric oxygen scavenging system is generation of by-products during scavenging reaction. 
EVALTM AP technology enabled to minimize generation of such by-products. EVALTM AP is not using iron type oxygen scavenger, so the 
container with EVAL™ AP could keep the transparency of container, which is the advantage of plastic barrier material.

3. Oxygen barrier properties of EVALTM AP
EVALTM AP is an active barrier material and has limitation in scavenging capacity. So the zero oxygen ingress term depends on structure 
and condition of packaging (sterilization, filling, storage etc). However, thanks to high barrier base EVOH, the activity lasts very long term 
as far as the container is treated under “non accelerated condition”. Cumulative oxygen ingress of EVALTM AP (30°C-80% RH in Air/N2) 
is shown in Fig 2. While cumulative oxygen ingress of conventional EVOH increases constantly as time passes, EVALTM AP could achieve 
zero oxygen ingress for 150 days even in accelerated this condition. In our evaluation, EVALTM AP achieved “zero OTR” about 30 months 
in milder condition. Even after the activity expires, it keeps high barrier of EVOH as passive barrier material.

4. Application of EVALTM AP for retort container
Retort container is one of the targeted applications for plastics to replace metal containers. One disadvantage of conventional EVOH in retort 
container is barrier deterioration during / after retort treatment, even though the barrier recovers during storage. Therefore oxygen transmits 
during this term. In case of container with EVALTM AP, this oxygen is trapped by scavenging effect in EVOH layer.

5．Conclusion
As shown in above, EVALTM AP developed by Kuraray is a material with “perfect barrier of metal” with “the advantage of plastic”. This 
could be effective for replacement of metal and glass containers even with retort treatment. And food preservation technology with active barrier 
technology would contribute to environmental protection from the point of view of decreasing of food waste during distribution. As EVALTM 
AP is the resin with active barrier technology, optimal package design is required depending on required properties and use condition. The 
corporation between container manufacturer, food manufacturer and Kuraray is essential to optimize new package design development with this 
EVALTM AP technology.

Fig. 1. Design concept of EVALTM AP.                   Fig 2. Oxygen barrier properties of EVALTM AP.
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A Food Package Strategy for a Global Food Market
Gyuhwan Cha*, Jinhwan Lee CJ Jeiljedang Package R&D Center, Korea

The concept of globalization is very familiar to us now days. It's all around us. Hence we have to carefully consider our strategies before 
we make a big step to the world. There are many things to be considered when designing a package for food, especially when we're bringing 
it to the foreign countries. First we need to study the history and food culture of specific local sites, that way we are able to build a right 
concept for the package. And also we need to consider global trading laws, local regulations, supply chain and retail environment. Speaking 
of studying local sites, we have to mention the rising Asian market. Besides well known China, many Southeast Asia market is growing rapidly. 
And also increase of aged population and slow food trends needs to be considered as well.

Protecting contents is a significant role of the package but also giving useful function and information to consumers is very important. Thus 
we're trying to add values to the package by using technologies such as active package, intelligent package, child-resistant package, and smart 
package. Universal design is also an important concept.

Lastly, sustainability (eco-friendly packaging) is still a big issue to be considered. Global leading companies have been trying to establish a 
good image by variety of sustainability relating activities such as down gauging, use of eco-friendly materials.

D11-4

Application of Hyaluronic Acid for Food, Cosmetic, and Medical Field
Dong-Keon Kweon Kolon Life Science Research Institute, Kolon Life Science Inc., Korea

Hyaluronic acid (HA) is a high-molecular-weight polysaccharide with useful beauty food, cosmetic, and biomedical applications. HA plays an 
important role in many biological processes, so it have developed many applications fields of medicine, pharmaceuticals, cosmetics, and food. 

In this presentation, following topics were addressed.
1) Recent research and development trend inside and outside country as beauty food raw materials 
2) Recent research and development trend inside and outside country as cosmetics raw materials
3) Recent research and development trend inside and outside country as biomedical raw materials 
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Enzymatic Synthesis of Functional Oligosaccharides and the High-degree Application
Hiroyuki Nakai1,2*, Birte Svensson2 1Graduate School of Science & Technology, Niigata University, Japan, 2Department of Systems Biology, 

Technical University of Denmark, Denmark

Enzyme involved in the formation and cleavage of glycosyl linkages are categorized into three main classes: hydrolases, phosphorylases, and 
glycosyl-nucleotide glycosyltransferases. Hydrolases are the most extensively studied of the classes and are frequently employed in hydrolysis 
of polysaccharides industrially. Glycosyltransferases have also been studied in detail with regard to the importance from biological perspective. 
The reactions are irreversible in the synthetic direction, but it is difficult to use the enzymes for applicative synthesis of carbohydrate chain 
because of the instability. Phosphorylases however have intermediate properties between the hydrolases and the glycosyltransferases. The reactions 
are reversible and can be employed in the practical synthesis of sugar chain. In this study, we report the enzymatic synthesis of various oligosac- 
charides and application as prebiotics of the obtained oligosaccharide series including 72 novel ones, in addition to screening of novel 
carbohydrate-processing enzymes based on the genomic information.
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Molecular Mechanism of Novel Enzymes Degrading and Forming α-1,6-Glucosidic Linkages, 
Including Megalosaccharide Production

Y. M. Kim, M. Kanegae, H. Hondoh, T. Nishimura, W. Saburi, J. Sadahiro, W. Lang, R. Shimizu, H. Nakai, H. K. Kang, M. Okuyama, 
H. Mori, M. S. Kang, Z. Fujimoto1, K. Funane2, D. Kim3, Atsuo Kimura*

Research Faculty of Agriculture, Hokkaido University, Japan, 1National Institute of Agrobiological Sciences, Japan, 2National Food 
Research Institute, Japan, 3School of Biological Sciences and Technology, Chonnam National University, Korea

Introduction: In 1956, Thoma et al. [1] proposed the generic term of "megalosaccharide" for the individual saccharides having ten or more 
monosaccharide units per molecule, thereby meaning that the sugar-size of megalosaccharide ranges between oligosaccharide (DP = 2 to 9) 
and polysaccharide (DP > 100 to 200) [2]. This presentation notes the recent results about i) dextranase (Dex); ii) isomaltooligosaccharide 6-α
-glucosyltransferase (I6GT); and iii) cycloisomaltooligosaccharide glucanotransferase (CITase), the two latter enzymes of which can produce 
isomaltomegalosaccharides of linear-type and cyclic-type, respectively.

SmDex [3]: Dex randomly hydrolyze the internal α-1,6-linkages of dextran. Dexs are classified into two groups: glycoside hydrolase family 
(GH) 49 or 66. Formation of protease-associated multiple isoforms has been reported on many GH 66 Dexs of native enzymes and recombinant 
enzymes. Some degraded polypeptide fragments still maintain the dextranolytic activity. Since proteolytic degradation normally results in decreased 
enzyme activity and stability, the protection against protease attack is desirable for the industrial application of Dexs. The GH 66 Dex gene 
from Streptococcus mutans ATCC 25175 (SmDex) was expressed in Escherichia coli. The recombinant full-size SmDex protein (95.4 kDa) 
was digested to form an 89.8 kDa isoform (SmDex90). The purified SmDex90 was proteolytically degraded to more than seven polypeptides 
(23-70 kDa) during long storage (several months). SmDex was predicted to comprise five regions: a signal peptide sequence (N-terminal 24 
amino acids), N-terminal variable region (N-VR; Ser25 to Asn99), conserved region (CR; Gln100 to Ala615), glucan-binding site (GBD; Leu616 
to Ile732), followed by C-terminal region (C-VR; Asn733 to Asp850). Two truncation-mutant enzymes devoid of C-VR (TM-NCG∆) or N-VR/C-VR 
(TM-∆CG∆) were catalytically active, thereby indicating that N-VR and C-VR were not essential for the catalytic activity. TM-∆CG∆ did not 
accept any further protease-degradation during long storage. Surprisingly, TM-NCG∆ and TM-∆CG∆ enhanced substrate hydrolysis, mainly due 
to high affinity to substrate molecule (smaller Km values), suggesting that N-VR and C-VR induce hindered substrate binding to the active 
site. The activation mechanism is similar to those of trypsinogen and chymotrypsinogen, both of which are also activated by digestion of their 
polypeptide chains. Our finding is the first example of proenzyme-associated activation at glycoside hydrolases.

I6GT: Recently, we found a novel enzyme (I6GT), which catalyzes the new reaction (successive disproportionation) to transfer an α-1,6-glucosidic 
unit from 1st substrate to 2nd substrate continuously, forming isomalto-oligosaccharides and -megalosaccharides. I6GT was produced by Bacillus 
sp. KM13 and belongs to GH 13. We solved the three-dimensional structure of I6GT by X-ray crystallographic approach. Comparison of structures 
of other GH 13 enzymes (e.g. dextran glucosidase [4,5]) suggested that several amino acid residues at active pocket became the candidates 
responsible for unique reaction. Mutated I6GT altered substrate specificity and transglucosylation, enabling us to predict the functions of those 
residues.

CITase: CITase catalyzes the intramolecular transglycosylation of dextran to produce cyclic isomaltooligosaccharides (CIs) of varying lengths 
[6]. CITase was isolated from Bacillus circulans T-3040 and is classified to GH 66. Until now, CI-7 to CI-17 (comprising 7 to 17 glucose 
units, respectively) have been identified [6, 7], and therefore CI-10 to CI-17 are categorized as cyclic megalosaccharides. Cavities in their centers 
are larger than those of cyclodextrins (CDs). CI-10 exhibited stronger ability to form an inclusion complex than CDs did [7], suggesting that 
CI-10 is applicable to drug delivery system. Since CIs strongly inhibit glucansucrase activity, a dental caries formation element, CIs are expected 
to prevent dental caries.

Acknowledgment: This work is partially supported by Program for Promotion of Basic and Applied Researches for Innovations in Bio-oriented 
Industry (BRAIN).
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Digestibility Control by Structural Modification of Starch
Hyun-Jung Chung School of Food Science, Kyungil University, Korea

Starch is classified into rapidly digestible starch (RDS), slowly digestible starch (SDS), and resistant starch (RS) according to the rate of glucose 
release and its absorption in the gastrointestinal tract. Starch digestibility has been known to vary among different starchy foods, which have 
been ascribed to various factors, including botanical source, food processing, particle size, amylose/amylopectin ratio, the molecular characteristics 
of amylose and amylopectin such as chain length and its distribution, density of branch chain, type of crystalline polymorphic (A, B or C) 
form, interaction between starch and other components, and presence of amylose-lipid complexes. In this study, the digestibility in vitro and 
physicochemical and structural properties were investigated using various analytical techniques. The glycemic index (GI), which characterizes 
the carbohydrate in different foods, is ranked on the basis of the postprandial increase in blood glucose. Low GI foods, by virtue of the slow 
digestion and absorption of their carbohydrate, produce a more gradual rise in blood glucose and insulin levels, and are increasingly associated 
with health benefits.

The factors influencing starch digestibility in vitro will be further discussed in native and cooked starch in this presentation. In addition, what 
extent changes to crystalline structure, properties and digestibility in starches after hydrothermal modification with single and dual heat-moisture 
and annealing treatments are also presented and discussed. The results of this study may provide an alternative route for improving digestibility 
of starch by selecting different starch sources and using different hydrothermal modifications.

D12-4

Molecular Characteristics and Biological Activities of Sulfated Polysaccharides from 
Marine Seaweeds

SangGuan You*, Myeong Lae Cho, Medi Tarbasa, Supatra Karnjanapratum Department of Marine Food Science and Biotechnology, 

Gangneung-Wonju National University, Korea

Water-soluble sulfated polysaccharides extracted from green seaweeds and fractionated using ion-exchange chromatography were investigated 
to determine in vitro and in vivo immunomodulatory activities. The crude and fractionated polysaccharides were mainly composed of carbohydrates 
(≤ 65.9%), sulfates (≤ 15.3%) and uronic acid (≤ 16.4%) including various amount of proteins (≤ 4.80%). Rhamnose was the major monosaccharide 
unit of these polysaccharides with different levels of glucose and xylose. The sulfated polysaccharides stimulated a macrophage cell line, Raw 
264.7 cell, inducing considerable NO and various cytokines productions through the up-regulated mRNA expression. The in vivo experiment 
results showed that the sulfated polysaccharides (crude and F2) significantly increased ConA-induced splenocyte proliferation, revealing their 
potential comitogenic activity. In addition, the secretion of IFN-γ and IL-2 cytokines was considerably increased by the fraction without alteration 
of IL-4 and IL-5 releases, which implied that the fraction could activate T cells by up-regulating Th-1 response and Th-1 cell might be the 
main target cells of the fraction. These in vitro and in vivo results suggested that the sulfated polysaccharides could be strong immunostimulators 
and be applied not only in foods but in nutraceutical products These in vitro and in vivo results suggested that the sulfated polysaccharides 
could be strong immunostimulators and be applied not only in foods but in nutraceutical products. 
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Food and Physiological Functions of Cereal Dietary Fiber
Mun-Yong Kim Food & Industrial Ingredients Center, CJ CheilJedang Corp., Korea

Cereal fibers (i.e., grain fibers) are major natural source of dietary fiber worldwide and include edible plant cell wall carbohydrate polymers 
that occur naturally in the food as consumed. Good sources of cereal fiber include whole grains and bran. The outer part of the grain consists 
of three kernel layers named pericarp, testa, and aleurone layer. Pericarp contains insoluble grain fiber and antioxidants bound to the cell walls; 
testa is composed of alkylresorcinols; aleurone layer contains soluble and insoluble fiber, antioxidants, vitamins, and minerals. The main dietary 
fiber components in cereal fiber are cellulose, arabinoxylans, and β-glucan. Barley and oat are especially rich in β-glucan, and the major dietary 
fiber constituent in wheat and rye is arabinoxylan. 

Cereal fibers promote beneficial physiological effects including laxative effects, fermentability, attenuation of blood cholesterol levels, or postprandial 
glucose response. Cereal fibers used in the most important areas of the food industry, such as bread and baked goods, cheese, meat and sausages, 
fruit preparations, drinks, extrudates and pasta, frozen food products, health food. It has some technological advantages, including high water 
binding and water retention capacities for bread & baked goods; anti-caking, flowability aid for spices and grated cheese; texture improvement 
in meat products and fillings.
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SL1-1

Novel Strategy to Enhance Sensitivity of Visible detection Based on Agglomeration of Nanoparticles
Seokwon Lim Seoul National University, Korea

Simple method allowing sensitive and fast detection of biological entities or events is highly desirable on various aspect of human life. Tactical 
agglomeration of nanoparticles (NPs) has been interested as an indication principle to produce visible signal. However, several applications are 
limited, because conventional strategies are based on the target-mediated agglomeration of NPs, whose availability determined by the characteristics 
of target, or the protection from facilitated agglomeration via breakage of electrostatic repulsion, which calls for delicate sample preparation. 
Here we proposed a signal-based amplification strategy to indicate the state of specific conjugation for recognizing the target using the agglomeration 
of NPs based on crosslink mechanism hence to perform the detection regardless of target characteristics and sample condition. Proposed strategy 
is possible to produce the signal by introducing a multifunctional crosslinker, whose function to bridge NPs is programmed to be activated 
or blocked by such specific conjugation and performing assay in two sequential steps. A demonstration to detect bacteria cell using biotinylated 
antibody as such multifunctional crosslinker, could visibly indicate the presence of Escherichia coli even at 102 CFU/mL in PBS, even though 
the system was not optimized.

SL1-2

Control of Lateral Interactions of Surface-immobilized Antibodies via Substrate Nanopatterning
Changhoon Chai1,2*, Jooyoung Lee2, Paul Takhistov2 1Center for Intelligent Nano, Bio-Materials, Ewha Womans University, Korea,

2School of Environmental and Biological Sciences, Rutgers University, USA

Lateral interations, physical interactions between absorbate and absorbate in transition, are involved in the process of protein immobilization 
on the host surface. On the planar surface, lateral interactions produce disordered and heterogeneous protein clusters on the host surface as 
well as give detrimental effects on the biochemical functionalities of immobilized proteins. This paper demonstrates the control of lateral interactions 
from protein clusters by the surface nanopatterning. Nanoporous aluminum substrate was fabricated by the anodization. The pore diameter (d) 
on nanoporous aluminum substrate could be controlled by the applied voltage (V) of the anodization. Additionally the pore diameter could be 
controlled further without change of the interpore distance (D) and the number of pores (N) by the subsequent pore widening. Based on the 
relations among V, d, D, and N, the surface area not occupied by pores (ST) vs d could be graphed. ST was increased by the increase of d 
as long as pores were fabricated only by the anodization, however the pore widening resulted in the decrease of ST. The changes of ST vs 
d were corresponding to the changes of the fluorescence intensity (FI) from nanoporous aluminum substrates where FITC conjugated proteins 
were immobilized. However FI from planar aluminm substrate was lower than FI from nanoporous aluminum substrates. The monitoring of 
immunoreaction on immunosensors built on nanoporous aluminum substrates through the time-resolved electrochemical impedance analysis showed 
that the specific increase in the signal output to the immunoreaction was corresponding to the changes of FI vs d. On the nanoporous structure, 
protein would be immobilized on the surface not occupied by the pores rather than in the pore. The formation of protein clusters would be 
confined to the surface not occupied by the pores as well as lateral interactions are functional to the size of protein clusters. Accordingly lateral 
interactions between immobilized protein and protein in the transition could be controlled by the surface nanopatterning.
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Stability of Capsaicin-loaded Nanoemulsions by Microfluidization and Its Application to Wet Noodle
Min-Ji Kim Korea Food research Institute, Korea

Food nanoemulsions, effective carriers of lipophilic bioactive elements, are known to induce such positive effects as in vivo utilization by oral 
administration of bioactive ingredients, increased sensory acceptability and improved protection of the functional compounds. In addition, biopolymers 
covering nanoemulsions such as alginate and chitosan may act as a protective matrix by using their biodegradability and biocompatibility. Despite 
such health benefits, it is poorly soluble in water and unstable under such environmental factors as light, oxygen, and temperature. The objectives 
of this study were: (1) to find the optimal mixing condition of nanoemulsions containing OC, Tween 80, propylene glycol (PG), and sucrose 
monostearate by microfluidization; (2) to investigate their properties and stability depending on such factors as pH, temperature, and heating 
time; (3) to examine the properties and stability of the wet noodles prepared by means of nanoemulsion process as a industrial model system 
(4) to provide the data that may constitute the basis in manufacturing various food-grade products that use nanoemulsions. First, in order to 
find out the optimal mixing ratio, nanoemulsions containing oleoresin capsicum (OC), the mean diameter of which is smaller than 100 nm, 
were prepared through the process of microfluidization. The test results indicated that the mixing ratio at OC : Tween 80 : PG + water (1:2) 
= 1 : 0.2 : 5 was optimal. Most specially, second, the properties and stability of nanoemulsions were investigated with varying parameters. 
The test results illustrated that single-layer nanoemulsions and double-layer nanoemulsions coated with biopolymers (alginate and chitosan) were 
stable for 56 days irrespective of all the parameters other than/except for pH 3. Next, third, the properties and stability of the wet noodles 
prepared by means of nanoemulsion were examined and their cooking characteristics and capsaicinoids loss were analyzed. In consequence, 
the test results showed that the findings demonstrated that the post-cooking loss of capsaicinoids in the wet noodles based on double-layer 
nanoemulsion coated with chitosan was less than the losses in the wet noodles based on any other noodles. More specifically, This implicates 
that The noodle based on double-layer nanoemulsion coated with chitosan scored significantly higher than the others in terms of their cooking 
properties, color, texture, stability for long term storage, and sensory evaluation. In conclusion, the stability of various nanoemulsions under 
differing conditions that the present study demonstrated suggests that the findings may constitute the basis in manufacturing various food-grade 
products that use nanoemulsions and that food nanoemulsions, if adopted in the food industry, have the potential to satisfy both the functionality 
and acceptability requirements to produce commercially marketable food-grade products such as wet-noodles.

SL1-4

Emulsion-based Encapsulation System: Novel or Improved Performance 
through Emulsion Technology

Seung Jun Choi Seoul National University, Korea

Many foods exist as food emulsions, like milk, cream, mayonnaise, salad dressings, sauces, low-fat spreads, beverages, ice cream, and coffee 
whitener. Their appearance, flavor, rheology and stability depend on colloidal properties, such as droplet concentration and size, and colloidal 
interactions and interfacial properties. Small molecule surfactants, widely used in the food industry, have the ability to form micelles or reverse 
micelles in solution. A micelle is an aggregate of surfactant molecules in which the non-polar tails are located in the hydrophobic interior 
and the polar head-groups are located at the exterior. In a non-polar solvent, surfactant molecules form the reverse micelle.

The ability of emulsion droplet and micelle to incorporate and transport non-polar molecules through an aqueous continuous phase can make 
possible to encapsulate and control release of non-polar functional ingredients. Functional ingredients, such as antioxidants, flavors, nutraceuticals, 
preservations, and vitamins, generally have poor water solubility and high chemical instability. To overcome the limitation of their application 
and to improve their bioavailability as functional ingredients in food products, the delivery system is needed (i) for the encapsulation of functional 
ingredients into water-dispersible forms, (ii) for the stabilization of functional ingredients against chemical degradation during processing, storage 
and utilization, (iii) for the delivery of functional ingredients to their target site.

For the improvement of the properties and stability of food emulsions, novel or improved interfacial engineering technologies are developed 
based on micro-emulsion, macro-emulsion, multilayer-emulsion.
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SL1-5

Static and Dynamic Adsorption of Whey Protein on Membrane Polymer Surface
Jun Tae Kim Department of Food Science and Technology, Sejong University, Korea

The protein adsorption at interfaces plays a pivotal role in many research areas such as biotechnology, pharmaceutics, and biosensors. Although 
higher protein adsorption at interfaces is an advantage in biosensor applications, it is undesirable in fouling process in the medical device and 
food industries employing membrane separation process. In membrane filtration, the fouling is defined as the declining of permeation flux, 
efficiency, and selectivity over the filtration time by the formation of fouled layers onto the membrane surface and inside pores. To better 
understand fouling phenomena and optimize the process condition to minimize the fouling problem, protein adsorption on membrane polymer 
surface was investigated using static and dynamic adsorption experiments. The adsorption capacity of whey protein on the polyethersulfone 
(PES) membrane polymer was predicted using an adsorption isotherm. The maximum adsorption was observed in an acidic condition due to 
the strong hydrophobic and electrostatic interactions. Quartz crystal microbalance with dissipation (QCM-D) was used to monitor the adsorption 
process in real time by measuring frequency and dissipation changes. 

SL1-6

Interrelation of Granule Microstructure and Reagent Reactivity on 
Wheat Starch Reaction Patterns in Chemical Modification

Hyun-Seok Kim*, Kerry C. Huber1 Department of Food Science and Biotechnology, Andong National Univeristy, Korea, 
1School of Food Science, University of Idaho, USA

Starches of selected cereals (e.g., corn, sorghum) possess distinctive microstructures, i.e., pore, channel, and cavity, observed microscopically 
in a granular level. Pores, randomly distributed on the outer surfaces of starch granules, appear to be openings to channels leading to the granule 
interior. These microstructural features influence chemical modification reactions of starch granules by directing a modifying reagent into their 
internal regions. Confocal laser scanning microscopies in fluorescence (single cross-section images) and reflectance (3D anaglyph images) modes 
were used respectively to elucidate the nature of channels within wheat starch granules and to probe roles of channel structures in starch chemical 
modification reactions. Within wheat starch granules, channels were radially lined toward hilum, some of which connected cavities directly to 
granular outer environment. Moreover, they were full of proteins which were fully or partially removed by protease treatment. In simulated 
chemical modification reactions with a fluorescent probe, 5-(4,6-dichlorotriazin-2-yl)aminofluorescein (5-DTAF), some degree of granule swelling 
(hydration) and/or removal of channel-associated protein by protease treatment enhanced flow of reagent from channel surfaces into the granule 
interior. Traditional starch chemical modification reactions with three reagent addition levels (low, medium, high) of a propylene oxide analogue 
(POA), sodium trimetaphosphate (STMP), and phosphorus oxychloride (POCl3) revealed that wheat starch granule channels facilitated passage 
of reagent into the inner regions of granules. Nevertheless, granular reaction patterns were distinct for each modifying reagent. For POCl3 (a 
fast-reacting reagent), reaction occurred quickly at available channel surfaces with minimal lateral penetration of reagent from channel surfaces 
into the granule matrix. Even at high levels of derivatization, thus, fine structures of individual channels were still identified. For STMP starch 
derivatives, STMP (an intermediate-reacting reagent) diffused laterally from channel surfaces into the granule matrix. As reaction progressed 
further into the granule matrix, boundaries of channel structures became less distinct and visible. For POA (a slow-reacting reagent) reaction, 
reagent flowed into granule cavities through channels, and then diffused into the granule matrix from channel surfaces (laterally) and from 
cavity surfaces outward (toward the granule exterior). Relative to POCl3 and STMP reactions, homogeneity of granular reaction patterns were 
further enhanced. Consequently, granular reaction patterns observed for various modifying reagents were greatly influenced by reagent relative 
reactivity. Utilized microscope techniques, i.e., reflectance confocal laser scanning microscopy coupled with 3D anaglyph imaging technique, 
effectively elucidated starch granular locale of reaction and provided useful insights into wheat starch granule reactivity.
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SL2-1

Anti-inflammatory Mechanisms of Phlorotannins Derived from Eisenia bicyclis and 
Their Inhibitory Effects on Matrix Metalloproteinases

Sanghoon Lee Korea Food Research Institute, Korea

Eisenia bicyclis (Kjellman. E. bicyclis) Setchell is a perennial brown alga, belonging to the family Laminariaceae. In present study, antioxidant, 
anti-inflammatory and matrix Metalloproteinases (MMPs) inhibitory effects of E. bicyclis were investigated. Five phlorotannins, phloroglucinol, 
Fucofuroeckol-A (FF), Dioxinodehydroeckol (DD), Eckol (EK) and Dieckol (DE), were isolated and characterized from EtOAc fraction of E. 
bicyclis, which showed strongest antioxidant activity among the fractions. DD and FF were isolated from E. bicyclis for the first time, and 
furthermore, no biological reports of FF have been published up to now. In cellular and non-cellular oxidative systems, EK and FF showed 
significant activities compared to other phlorotannins. To evaluate the anti-inflammatory effects of phlorotannins derived from E. bicyclis on 
RAW264.7 mouse macrophage, FF and EK, which have no cytotoxicity and previous reports regarding anti-inflammatory activity, were selected 
for further study. To identify the effects of FF and EK on inflammation, mediated by reactive oxygen species (ROS), The anti-inflammatory 
effects of these phlorotannins on lipopolysaccharide (LPS)-stimulated RAW264.7 mouse macrophage was investigated and their anti-inflammatory 
mechanisms were elucidated. The results showed that FF and EK suppress LPS-induced production of nitric oxide (NO) and prostaglandin E2 
(PGE2) and expression of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) dose-dependently. Enzyme-linked immunosorbent 
(ELISA) and cytometric bead array assay (CBA) clearly demonstrated that FF and EK significantly reduced the productions of pro-inflammatory 
cytokines such as, interleukin (IL)-6 and tumor necrosis factor (TNF)-, and monocyte chemoattractant protein (MCP)-1. Moreover, these phlorotannins 
reduced nuclear factor B (NF-B) and mitogen-activated protein kinases (MAPKs) activation. These results strongly suggest that the inhibitory 
effects of FF and EK on LPS-induced NO and PGE2 production might be due to the suppression of NF-B and MAPKs signaling pathway. 
Moreover, above intracellular antioxidant activities of FF and EK supports that their anti-inflammatory effects might be attributable to scavenging 
ROS in RAW264.7 mouse macrophage. Consequently, we evaluated the inhibitory effects of FF and EK on matrix metalloproteinase (MMP) 
-2 and 9 in HT1080 human fibrosarcoma cell line. In MMPs inhibitory assay, FF and EK showed strong direct inhibition on both MMP-2 
and 9 dose-dependently. FF and EK also inhibited protein expression of MMP-2 and 9. Especially, FF stimulates the expression of tissue inhibitor 
of matrix metalloproteinase (TIMP) -2 and this may cause inhibition on MMPs activities via direct binding. Moreover, FF and EK suppressed 
the cell migration, and cell invasion in 3D culture model on HT1080 cells. Therefore, these results suggested that FF and EK have remarkable 
antioxidant activities and strong potential as valuable natural anti-inflammatory and cancer chemopreventive agents to develop nutraceuticals 
and pharmaceuticals. 

SL2-2

Anti-carcinogenic Activities of Diallyl Trisulfide Derived from Garlic
Hye-Kyung Na Department of Food and Nutrition, Sungshin Women’s University, Korea

Garlic has been widely used as a therapeutic agent as well as a spice for more than 2000 years. Besides its well-known cardioprotective effects, 
garlic is also considered to possess potential cancer preventive properties. Chemopreventive effects of garlic have been attributed to its oil-soluble 
sulfur ingredients, such as diallyl sulfide, diallyl disulfide, and diallyl trisulfide (DATS), but their underlying molecular mechanisms remain 
largely unresolved. In the present study, we have compared the effects of aforementioned allyl sulfides on the growth of cultured human breast 
carcinoma (MCF-7) cells. DATS inhibited the growth of MCF-7 cells to a greater extent than did the other allyl sulfides as determined by 
the MTT assay. DATS also induced apoptosis in MCF-7 cells, which was mediated through accumulation of reactive oxygen species with subsequent 
activation of JNK that catalyzes phosphorylation of Bcl-2 at Ser70. In another experiment, DATS prevented tumor formation in a mouse xenograft 
model. Aberrant upregulation of COX-2 has been frequently observed in several types of cancer cells and is considered as a molecular target 
for cancer chemoprevention. Topically applied DATS inhibited the 12-O-tetradecanoylphorbol-13-acetate (TPA)-induced COX-2 expression in 
dorsal skin of female ICR mice. DATS inhibited the DNA binding activity of AP-1 which is one of key transcription factors regulating the 
inflammation and expression of COX-2. DATS inhibited TPA-induced phosphorylation of Akt and JNK, which are major MAPKs regulating 
AP-1. A pharmacologic Akt inhibitor LY294002 and a JNK inhibitor SP600125 abrogated the TPA-induced COX-2 expression, suggesting that 
suppression of COX-2 expression by DATS in TPA stimulated mouse skin is mediated by blocking the PI3K-Akt and JNK signaling. Topical 
application of DATS protected against mouse skin carcinogenesis induced by 7,12-dimethylbenz[a]anthracene plus TPA. In addition, DATS strongly 
inibited DNA binding activity of NF-κB compared with other allyl sulfides in human mammary epithelial (MCF10A) cells treated with TPA. 
DATS inhibited the transcriptional activity of NF-κB, phosphorylation of IκBα, and activity of IKKβ. Inhibition of NF-κB DNA binding activity 
and IKKβ activity by DATS were blunted by addition of the antioxidant N-acetyl-L-cysteine (NAC) and the reducing agent dithiothreitol. Therefore, 
anti-inflammatory activity of DATS may be associated with oxidation of thiol groups contained in NF-κB and its regulator IKKβ.
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SL2-3

Mechanisms of Action of Antimicrobial Substance from Brown Algae Myagropsis myagroides
So-Young Lee Korea Food Research Institute, Korea

Marine algae have recently attracted the attention of many researchers as new source for discovering potential antimicrobial substances since 
aquatic habitats have shown to provide a rich source of natural bioactive compounds. According to literature, most of antimicrobial substances 
from algae are found in Phaeophyta or Rhodophyta. In this study, antimicrobial properties of Myagropsis myagroides belonging to the family 
Cystoseiraceae in Phaeophyta were evaluated. M. myagroides ethanol extracts (MMEE) showed antimicrobial activity against gram-positive bacteria 
and some of the yeasts. The MIC of MMEE ranged from 0.0625 mg/mL to 0.125 mg/mL for B. subtilis, L. monocytogenes and C. perfringens. 
To isolate the antimicrobial substance from MMEE, liquid-liquid extraction, silica gel column chromatography and HPLC were performed. Among 
obtained twenty-two of fractions, the CH4 from chloroform fraction had the strongest antimicrobial activity (MIC 0.0078-0.25 mg/mL) and 
showed antimicrobial activity against Gram-negative as well as Gram-positive bacteria. In the mechanisms study, the 260 nm absorbing material, 
beta-galactosidase and ATP were leaked in S. aurues and L. monocytogenes suspensions treated with CH4, and altered morphology was observed 
under an electron microscopy. These results indicate that cytoplasmic membrane may be one of target sites of CH4. To evaluate the possibility 
of using CH4 as natural food preservatives, the effects of food ingredients on the antimicrobial activity of CH4 were determined in food model 
system since the efficacy of many antimicrobials may be reduced by certain food components. The efficacy of CH4 was reduced in the presence 
of high concentration carbohydrate, protein, and fat. In particular, marked decreases in antimicrobial activity were observed in protein and fat 
compared to carbohydrate. In the summary, CH4 acting on the cytoplasmic membrane of the bacteria can be used in carbohydrate-rich foods 
as natural food preservatives.

SL2-4

Characterization of Antioxidant Activities of Virginia-grown Soybeans Influenced by Cultivars and 
Extraction Methodologies, and Assessment of Their Bioaccessibility During In Vitro Digestion

Hyun Chung Department of Food Science and Engineering, Ewha Womans University, Korea

Nine Virginia soybeans grown in a single location were compared for their antioxidant properties and isoflavone profiles. The extracts were 
evaluated for their total phenolic contents (TPC), Oxygen Radical Absorbance Capacity (ORAC), and DPPH radical scavenging activities. The 
TPC in the soybean extracts and isoflavone compositions were significantly different among cultivars. Malonylgenistin was the major isoflavone 
in all soybean seeds, accounting for 75-83% of the total measured isoflavones. In order to evaluate efficient preparation methods for soybean 
antioxidants, three Virginia-grown soybeans were extracted using different extraction strategies. The extraction techniques included soxhlet extraction, 
conventional solvent extraction, and ultrasonic-assisted extraction (UAE) with different common solvent mixtures. Ultrasonic treatment improved 
the extraction of soybean phenolic by more than 50% compared to solvent alone. Our results suggest that different extraction technologies have 
a remarkable effect on soybean antioxidant estimation and the UAE is more appropriate for soybean phenolic extraction because it is less time 
and solvent consuming than the conventional solvent and soxhlet extractions. One of soybean cultivars which has the highest TPC was evaluated 
its antioxidant activity and isoflavone contents in an in vitro digestive system. After in vitro gastrointestinal digestion, soybean extracts contained 
higher TPC and ORAC values than cooked soybean (before digestion) but they were relatively low in DPPH· radical scavenging capacity. In 
this study, daidzin was the most stable and bioaccessible isoflavone determined using the in vitro digestive system. Among the aglycones, genistein 
was more stable and bioaccessible than daidzein after digestion. This information may provide manufacturers or researchers information required 
to develop food or nutraceutical products processed for better bioaccessibility of soybean bioactive components.
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SL2-5

6-Shogaol, the Major Pungent Constituent from the Ginger Rhizome, Attenuates Neuronal Damage 
in Neurodegenerative Disease Models by Inhibiting Neuroinflammation

Sang Kun Ha Korea Food Research Institute, Korea

Inflammatory processes in the central nervous system play an important role in a number of neurodegenerative diseases mediated by microglial 
activation, which results in neuronal cell death. Microglia act in immune surveillance and host defense while resting. When activated, they 
can be deleterious to neurons, even resulting in neurodegeneration. Therefore, the inhibition of microglial activation is considered a useful strategy 
in searching for neuroprotective agents. In this study, we investigated the effects of 6-shogaol, a pungent agent from Zingiber officinale Roscoe, 
on microglia activation in BV-2 and primary microglial cell cultures. 6-shogaol significantly inhibited the release of nitric oxide and the expression 
of inducible nitric oxide (NO) synthase induced by lipopolysaccharide (LPS). The effect was better than that of 6-gingerol, wogonin, or N-monomethyl 
L-arginine, agents previously reported to inhibit NO. 6-shogaol exerted its anti-inflammatory effects by inhibiting the production of PGE2 and 
proinflammatory cytokines, such as IL-1β and TNF-α, and by downregulating COX-2, p38 MAPK, and NF-κB expression. In addition, 6-shogaol 
suppressed the microglial activation induced by LPS both in primary cortical neuron-glia culture and in an in vivo neuro-inflammatory model. 
Moreover, 6-shogaol showed significant neuroprotective effects in vivo intransient global ischemia via the inhibition of microglia. These results 
suggest that 6-shogaol is an effective therapeutic agent for treating neurodegenerative diseases.

SL2-6

Targeted- and Non-targeted-biomarker Analysis of Hypotriglyceridemic Effects of Linalool in HepG2 
Cells and Western Diet-fed C57BL/6J and Apolipoprotein E2 Transgenic Mice

Hee-Jin Jun*, Sung-Joon Lee Division of Food Bioscience and Technology, Korea University, Korea

We examined the hypotriglyceridemic effects of linalool in HepG2 cells and in western diet-fed C57BL/6J and apolipoprotein (apo) E2 transgenic 
mice using both targeted and non-targeted-biomarker approaches. In targeted-biomarker study, we found that linalool played as a direct ligand 
of peroxisome proliferator-activated receptor (PPAR)-α in time-resolved fluorescence resonance energy transfer assay, and which elevated PPARα
-dependent transcription in reporter gene assay. Quantitative real-time PCR and immunoblotting analysis showed that linalool regulated the mRNA 
and protein expressions of PPAR responsive genes including fatty acid transporter protein 4 and acyl-CoA synthetase for fatty acid uptake, 
acyl-CoA oxidase and uncoupling protein 2 for fatty acid oxidation, and lipoprotein lipase and apoCIII for triglyceride hydrolysis, which eventually 
reduced cellular triglyceride levels in hepatocytes stimulated with linalool. The results were verified in western diet-fed C57BL/6J and apoE2 
transgenic mice with oral gavage of 100 mg linalool/kg bodyweight/day for 3 weeks, demonstrating the reduction of plasma triglyceride levels 
and triglyceride-rich particles determined with fast protein liquid chromatography. Nutrigenomic non-targeted biomarker approach with cDNA 
microarrays revealed that the PPARα activation of linalool may contribute to recover global gene expression patterns of hyperlipidemic conditions, 
which paralleled to those induced by fenofibrate, a known PPARα agonist with hypotriglyceridemic effects in hepatocytes. These results showed 
that linalool reduces plasma and hepatic triglyceride levels by PPARα activation by regulating its responsive genes in both targeted and 
non-targeted-biomarker analysis.
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SL3-1

Novel Alternative Pathway for the Synthesis of Long Chain Polyunsaturated Fatty Acids
Woo Jung Park*, Kumar S. D. Kothapalli, Peter Lawrence, Cynthia Tyburczy, J. Thomas Brenna

Division of Nutritional Sciences, Cornell University, USA

LCPUFA (Long chain polyunsaturated fatty acid), especially DHA (22:6n-3), ARA (20:4n-6), EPA (20:5n-3) cannot be produced de novo by 
humans and mammals. They must be consumed preformed or be synthesized from fatty acids in food or nutrient supplements including at 
least LA(18:2n-6) and ALA(18:3n-3). It is believed that mammals convert LA and ALA to LCPUFA by a series of delta 6 and 5 desaturation, 
two-carbon chain elongations, and/or peroxisomal beta oxidation. Recently, Li Y. et al. (PNAS, 2010) reported that a fish, a marine vertebrate, 
synthesizes DHA via delta 4 desaturation. 

Eicosadienoic acid (20:2n-6) and eicosatrienoic acid (20:3n-3), elongated products from LA and ALA respectively, have been assumed to be 
dead-end products for the synthesis of LCPUFA, though some results have suggested them as intermediates to generate ARA and EPA. FADS2 
is known as a delta 6 desaturase which catalyzes the introduction of double bonds between carbons 6-7 in a fatty acid chain and possesses 
activities toward at least five substrates. We hypothesize that FADS2 would also have delta 8 desaturation activity. Here we show that the 
mammalian FADS2 gene product has delta 8 desaturation activity, catalyzing the conversion of 20:2n-6 and 20:3n-3 to DGLA (20:3n-6) and 
eicosatetraenoic acid (20:4n-3), respectively. Competition studies indicate that delta 8 desaturation activity operates in the presence of delta 6 
desaturation substrates. 20:3n-3 is a favored substrate over the 20:2n-6 for delta 8 desaturation, similar to the well known preference for delta 
6 desaturation. The immediate product of delta 8 desaturation of GLA, DGLA as well as the desaturation products ARA and EPA, are all 
eicosanoid precursors. Our result presents a novel alternative pathway for the production of bioactive LCPUFA from previously presumed dead-end 
products. These products may be important when synthesis by the 6-desaturation route is compromised. 

SL3-2

Production of Resveratrol in Metabolically Engineered Saccharomyces cerevisiae
So-Yeon Shin Seoul National University, Korea

Resveratrol is a well-known polyphenol present in red wine, and it confers the antioxidant and anti-carcinogenic effects on the human body. 
To produce resveratrol from aromatic amino acids, plant-derived synthetic gene of resveratrol was introduced into Saccharomyces cerevisiae. 
Phenylalanine ammonia lyase (PAL) gene from Rhodosporidium toruloides, cinnamate 4-hydroxylase (C4H) gene, the 4-coumarate:coenzyme A 
ligase gene (4CL1) from Arabidopsis thaliana and stilbene synthase gene (STS) from Arachis hypogaea were cloned and transformed into S. 
cerevisiae W303-1A. In batch culture, 1.8 mg/L of p-coumaric acid and 3.7 mg/L of resveratrol were produced into the culture medium. The 
pool of malonyl-CoA, a key precursor in the resveratrol biosynthesis, was increased by overexpresssion of Acc1 (acetyl CoA carboxylase). 
As a result, 4.8 mg/L of resveratrol was produced. Also, 6.3 mg/L of resveratrol was produced when tyrosine as a substrate was supplemented 
to the medium in the batch culture.
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SL3-3

The Role of Glycoside Hydrolases in Glycogen Metabolism of Bacteria
Jong-Tae Park Department of Food Science and Technology, Chungnam National University, Korea

Enzymes utilizing maltodextrin and glycogen in bacteria were studied to investigate their role in glycogen metabolism. Bacillus subtilis mutants 
deficient maltogenic amylase (ΔyvdF) and/or pullulanase (ΔamyX) were constructed. A series of Escherichia coli mutants lacking MalP (maltodextrin 
phosphorylase), MalZ (maltodextrin glucosidase), MalQ (4-α-glucanotransferase), and/or GlgA (glycogen synthase) were constructed, and the 
glycogen produced from the mutants of E. coli and B. subtilis was analyzed. The data on the amount, the structure, and hydrolysis rate of 
the glycogen from Bacillus mutants revealed that the maltogenic amylase and the pullulanase have a significant role in the synthesis and the 
degradation of the glycogen. In the E. coli mutant lacking the glycogen synthase, glycogen was synthesized from the maltose by the action 
of MalQ. E. coli MalP mutant accumulated 20 times greater amount of glycogen than the wild type, and MalP controlled the glycogen accumulation 
of the MalQ-dependant pathway. In conclusion, the maltodextrin and the glycogen metabolism in bacteria are tightly interconnected by the actions 
of the glycoside hydrolases.

SL3-4

Assaying the Viability of Spoilage Bacteria and Selectivity of γ-Irradiated Vibrio spp. in Seafood 
Using a PCR Assay Based on DNA Amplification

Jung-lim Lee*, Robert E. Levin1 Department of Human Ecology, Delaware State University, USA, 
1Department of Food Science, University of Massachusetts, USA

Seafood from marine and estuarine environments, such as fish and shellfish, can be easily contaminated during growth, harvesting, and processing. 
Most fishery products deteriorate rapidly post-mortem as a consequence of microbial metabolism due to the spoilage bacterial community during 
shipping and displaying. In addition, outbreaks of seafood poisoning are annually reported and consumers’ claims to fishery companies have 
increased in the United States.

There are several sanitizing approaches such as heating, freezing and irradiation to destroy spoilage and target bacteria during food processing. 

Therefore, the rapid assessment of the quality and safety of fish and shellfish products following the food processing and the quantification 
of surviving microorganisms are crucial in food safety and in the economy in order to prevent the distribution of poor quality and potentially 
harmful fish products to consumers.

This study was interested in developing modified DNA sampling and real-time PCR assays are able to selectively amplify target DNA from 
viable cells derived from a mixed bacterial flora on cod fillets, as well as amplify target DNA from only non-irradiated Vibrio vulnificus in 
quahog clams. Ethidium bromide monoazide (EMA) or Propidium monoazide (PMA) was utilized to selectively allow PCR amplification of 
target DNA from viable cells derived from cod fillets. The discriminative efficiency between viable and dead cells was examined by the EMA 
real-time PCR after heating or freezing/thawing treatments. For shellfish, gamma (g)-irradiation can be used as an alternative process to control 
pathogens, such as Vibrio spp. The method used in this study was a real-time PCR that used four different sets of V. vulnificus specific primers, 
EMA, and SYBR Green to discriminate between g-irradiated and non-irradiated cells.

From this study, the EMA real-time PCR assay proved to be a rapid and simple methodology for quantifying viable cells within hours, as 
well as a potentially being able to discriminate between viable but nonculturable bacteria. Also, the real-time PCR could discriminate between 
irradiated and non-irradiated cells depending on the size of DNA amplicon and rate of the g-irradiation dose onto clams.

In this approach, a PCR assay based on DNA amplification efficiency could be applied widely in the life sciences field and a broad segment 
of the food industry to promote food safety.
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SL3-5

14C-Accelerator Mass Spectrometer for in vivo Human Study of Nutrients, Phytochemicals, 
New Drug, and Environmental Chemicals

Seung-Hyun Kim Center for Analytical Chemistry, Korea Research Institute of Standards and Science, Korea

Carbon is the fourth most abundant element, and has two stable isotopes (12C,13C) and one radioactive isotope (14C). Radiocarbon (14C) is an 
ideal tracer because of its low natural abundance and long half-life. Accelerator mass spectrometer (AMS) is isotope ratio mass spectrometer 
to quantify minute amounts of long-lived radioisotopes. AMS usually measures attomole level 14C per mg of carbon sample. So, it is very 
useful for in vivo human ADME (absorption, distribution, metabolism, elimination) and PBPK (physiological-based pharmacokinetics) studies 
of nutrients, drugs, phytochemicals, and environmental chemicals. Furthermore, 14C-AMS significantly minimizes radiation exposure to human 
subject, which is similar to the radiation exposure level from 3h-flight. Hence,14C administration for biological studies using AMS is not harmful 
to human health. This presentation provides a fundamental guideline for various biological/biomedical studies using 14C-AMS.

SL3-6

mTOR Regulation of Autophagy
Chang-Hwa Jung Korea Food Research institute, Korea

Autophagy is an evolutionarily-conserved process in eukaryotes through which cytoplasmic components are degraded in the lysosomes. During 
the autophagy process, eukaryotic cells form a double-membrane vesicles called autophagosomes that sequester intracellular components and 
transport the sequestered contents to the lysosomes for degradation. Nutrient starvation induces autophagy in eukaryotic cells through inhibition 
of TOR (target of rapamycin), an evolutionarily-conserved protein kinase. TOR, as a central regulator of cell growth, plays a key role at the 
interface of the pathways that coordinately regulate the balance between cell growth and autophagy in response to nutritional status, growth 
factor and stress signals. We identify that mammalian Atg13 binds both ULK1 and ULK2 and mediates the interaction of the ULK proteins 
with FIP200. Inhibition of mTOR by rapamycin or leucine deprivation, the conditions that induce autophagy, leads to dephosphorylation of 
ULK1, ULK2, and Atg13 and activates ULK to phosphorylate FIP200. These findings demonstrate that the ULK-Atg13-FIP200 complexes are 
direct targets of mTOR and important regulators of autophagy in response to mTOR signaling. We also identify that Atg13 directly binds to 
Atg14L, a key autophagy regulator that interacts with Beclin 1 and phosphatidylinositol 3-kinase hVps34 (human vacuolar protein sorting 34). 
Under mTOR inhibition, the Atg13-Atg14L interaction enables ULK1 to phosphorylate Atg14L and colocalize with the Atg14L-Beclin 1-hVps34 
complex at the isolation membrane, the precursor form of autophagosome. These results demonstrate that the direct interaction between Atg13 
and Atg14L and subsequent phosphorylation of Atg14L by ULK1 are crucial for autophagy induction.
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SL4-1

Production, Structural Characteristics, and Glucose Response in Mice of Slowly Digestible Starch 
from Waxy Potato Starch Modified by Heat-moisture Treatment

Chang Joo Lee*, Tae Wha Moon Department of Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea

For nutritional purposes, starch is classified into rapidly digestible starch (RDS), slowly digestible starch (SDS), and resistant starch (RS). The 
SDS is digested slowly but completely in the human small intestine. The objectives of this study were to establish the optimal conditions for 
formation of SDS by heat-moisture treatment (HMT) of waxy potato starch using response surface methodology, to investigate the structural 
characteristics of the SDS produced and SDS+RS and RS fraction isolated from this modified starch, and to evaluate the blood levels of mice 
that consumed it and in vivo experiment. A maximum SDS content (41.8%), consistent with the expected value (40.1%), which was 8.1% higher 
than that of native starch, was obtained after 5 hr 20 min at 120°C with a 25.7% moisture level. The surface of HMT sample showed signs 
of cracks, and higher granular degradation in both SDS+RS and RS fractions. The scanning electron micrographs of cross section of HMT 
waxy potato starches showed hollow regions and SDS+RS and RS fractions revealed the growth ring structure. While the X-ray patterns were 
altered from B-type to combined B- and A-type by HMT, X-ray pattern changes did not occur during the isolation process of SDS+RS and 
RS fractions. In addition, the X-ray diffraction intensities of SDS+RS and RS fractions were greater than that of native and HMT starch. Differential 
scanning calorimetry of the treated samples showed a broadening of the gelatinization temperature range and a shifting of the endothermal 
transition towards lower temperatures. The gelatinization enthalpy of SDS+RS fraction decreased, while the enthalpy of RS fraction increased 
from 10.9 to 13.5 J/g. Compared with the RS fraction, chain length distribution of debranched amylopectin from the SDS+RS fraction showed 
a higher proportion of long chains (>DP 25). Most of the measured branched chain lengths in RS fraction were DP 13-36 and those of RDS 
were <DP 25. The RS fraction had a narrower gelatinization temperature range than the SDS+RS fraction. The in vivo experiments indicate 
that the consumption of HMT SDS produced slower digestion that allowed blood glucose levels to be sustained. HMT intensity significantly 
influenced the SDS level. This study showed that HMT-induced structural changes in waxy potato starch significantly affected its digestibility 
and the blood glucose levels of mice that consumed it. The SDS comprised a small portion of imperfect crystallites and amorphous regions, 
and the RS mainly consisted of crystalline regions.

SL4-2

Evaluation of Microbial Transglutaminase and Mungbean Protein on the Low-salt Meat Systems
Hong C. Lee*, Koo B. Chin Department of Animal Science and Functional Food Research Center, Chonnam National University, Korea

This study was performed to evaluate the microbial transglutaminase (MTGase), and mungbean protein isolates (MPI) and mungbean flour (MF) 
on the low-salt meat systems to obtain the optimal conditions to manufacture the functional meat products. In pork myofibrillar protein gels 
(MPG), reducing salt concentration increased cooking loss (CL) and reduced gel strength (GS) of MPG. However, the addition of MPI reduced 
CL and partially increased GS of MPG, whereas MTGase increased CL and GS of MPG. Conformations of protein mixtures were elucidated 
by the changes of thermogram, protein pattern, and three dimensional structure. In low-salt comminuted meat products, reducing salt contents 
increased CL of pork model sausages (PMS). However, the addition of MF improved the water holding capacity and textural springiness of 
low-salt PMS (LSPMS). On the other hand, MTGase treatment decreased pH and cooking yield of LSPMS, but increased most textural properties. 
Based on these results, the mungbean protein could be used as water and meat binders, and substrates for MTGase in low-salt meat systems.
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SL4-3

Rice Starch: Molecular Structure and Its Relationship with Amylose Content
Inmyoung Park1*, Charles F. Shoemaker Department of Food Science & Technology, University of California, Davis, USA,

1Current address: Center for Agricultural Biomaterials, Seoul National University, Seoul 151-921, Korea

The composition and starch molecular structure of eight rice varieties were studied. Waxy and non-waxy (long, medium, and short grain) rice 
varieties from California and Texas were used. The amylose contents were measured using the concanavalin A method and were found to be 
related to the type of rice: waxy ≈ 1.0%, short and medium grain 8.7-15.4%, and long grain 17.1-19.9%. The weight-average molar masses 
(Mw) of the starches varied from 0.52 to 1.96×108 g/mol. As would be expected, a higher Mw of rice starch correlated to lower amylose 
content. The range of Mw of amylopectin was 0.82 to 2.50×108 g/mol, and there was also a negative correlation of amylopectin Mw with 
amylose content. Amylose Mw ranged from 2.20 to 8.31×105 g/mol. After debranching the amylopectin with isoamylase, the weight average 
degree of polymerization (DPw) for the long chain fraction correlated positively with a higher amylose content. California and Texas varieties 
were significantly different in their amylose content, starch Mw (short and medium only), and amylopectin Mw (p<0.05).

SL4-4

Comparative Analysis of Korean Human Gut Microbiota by Barcoded Pyrosequencing
Young-Do Nam Korea Food research Institute, Korea

Human gut microbiota plays important roles in harvesting energy from the diet, stimulating the proliferation of the intestinal epithelium, developing 
the immune system, and regulating fat storage in the host. Characterization of gut microbiota, however, has been limited to western people 
and is not sufficiently extensive to fully describe microbial communities. In this study, we investigated the overall composition of the gut microbiota 
and its host specificity and temporal stability in 20 Koreans using 454-pyrosequencing with barcoded primers targeting the V1 to V3 region 
of the bacterial 16S rRNA gene. A total of 303,402 high quality reads covered each sample and 8,427 reads were analyzed on average. The 
results were compared with those of individuals from the USA, China and Japan. In general, microbial communities were dominated by five 
previously identified phyla: Actinobacteria, Firmicutes, Bacteroidetes, Fusobacteria, and Proteobacteria. UPGMA cluster analysis showed that 
the species composition of gut microbiota was host-specific and stable over the duration of the test period, but the relative abundance of each 
member fluctuated. 43 core Korean gut microbiota were identified by comparison of sequences from each individual, of which 15 species level 
phylotypes were related to previously-reported butyrate-producing bacteria. UniFrac analysis revealed that human gut microbiota differed between 
countries: Korea, USA, Japan and China, but tended to vary less between individual Koreans, suggesting that gut microbial composition is 
related to internal and external characteristics of each country member such as host genetics and diet styles. 
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P01 -001

Physicochemical Characteristics of Commercially Available Cereal 
Crops in Korea
Jee Yeon Ko*, Koan Sik Woo, Myung Chul Seo, Seuk Bo Song, Jae Saeng 
Lee, Jong Rae Kang, Do Yeon Kwak, Byeong Geun Oh, Min Hee Nam, Heon 
Sang Jeong1, Junsoo Lee1 Department of Functional Crop, National Institute 
of Crop Science, Rural Development Administration, Korea, 1Department of 
Food Science and Technology, Chungbuk National University, Korea

The physicochemical characteristics of the commercially available cereal crops 
in Korea were evaluated. To determine the physicochemical characteristics in 
commercially available cereal crops, cooking properties, approximate composi-
tion, minerals contents, amylose, total dietary fiber, γ-oryzanol, tocopherol, and 
free amino acid contents were measured by spectrophotometric methods and 
HPLC analysis. The cooking properties of commercially available cereal crops 
were appeared more lowly the rice. Approximate composition and minerals 
contents of the commercially available cereal crops not showed difference. The 
amylose contents of foxtail millet, proso millet and sorghum were 15.72±6.44,
10.29±1.45 and 9.62±2.78 g/100 g, respectively. Total dietary fiber contents 
were 5.11±2.68, 5.75±1.69 and 4.57±3.72 g/100 g, respectively. Total γ
-oryzanol and tocopherol content of foxtail millet was 5.96±0.86 and 3.37±0.98
mg/100 g. Free amino acid contents of foxtail millet, proso millet and sorghum 
were 650.77±181.06, 518.96±89.38 and 900.53±159.20 µg/g, respectively.

P01 -004

Comparison of Catechins and Caffeine Content According to Changes 
in Extraction Conditions of Green Tea by Using Pilot Equipment
Su-Kyoung Yun*, Hyun-Woo Song, Sun-Nyeo So, Ki-Deok Park, Ki-Myong 
Kim, Kyung-Hee Jung Jeonnam Biofood Technology Center, Korea

In this research, the experiments were conducted to compare the content of 
catechins and caffeine in the green tea extract according to various extraction 
conditions (alcohol, 30, 50, and 70%; extraction temperature, 60, 70, and 80°C;
extraction time, 2, 3, and 4 h) to remove the astringent and bitter taste factor, 
also investigated the optimum extraction condition for lower caffeine content of 
catechin powder. Experiments employed up-scale pilot systems, 50 Liter of 
steam tank and 20 kg of spray dryer. Alcohol contents, extract temperature and 
time affected the yield of catechin and caffeine significantly. Catechin and 
caffeine increased according to alcohol contents but kept with similar level over 
50% of alcohol. The results of the analysis by extraction time showed the 
highest level of catechin with 37141.10 mg/kg and relatively lower level of 
caffeine. Although results did not show dramatic decrease of caffeine, the 
extraction conditions of green tea is considered as the best method when 70% 
alcohol was used at 80°C for 4 h through this up-scale experiment.

P01 -002

Antioxidant Compounds and Antioxidant Activities of Foxtail Millet, 
Proso Millet and Sorghum with Different Pulverizing Methods
Koan Sik Woo*, Myung Chul Seo, Jee Yeon Ko, Seuk Bo Song, Jae Saeng 
Lee, Jong Rae Kang, Do Yeon Kwak, Byeong Geun Oh, Min Hee Nam, Heon 
Sang Jeong1 Department of Functional Crop, National Institute of Crop 
Science, Rural Development Administration, Korea, 1Department of Food 
Science and Technology, Chungbuk National University, Korea

The purpose of this study was to evaluate the antioxidant compounds and 
antioxidant activities of the methanolic extracts with different pulverizing 
methods (pin mill and ultra fine pulverizer) of foxtail millet (FM), proso millet 
(PM) and sorghum (SG). Particle size of the FM, PM and SG with ultra fine 
pulverizer methods were 9.43, 9.52 and 10.18 µm. Total γ-oryzanol contents of 
FM with pin mill and ultra fine pulverizer methods were 116.07 and 145.30 µ
g/g sample, respectively. The total polyphenol, flavonoid and tannin contents of 
methanol extracts with different pulverizing methods were not showed 
difference. Pyrogallol, gallic acid, (+)-catechin, salicylic acid, ferulic acid and 
rutin in FM, pyrogallol, rutin, gallic acid, Kaempfrol and salicylic acid in PM, 
and (+)-catechin, salicylic acid, pyrogallol, myricetin, hesperidin and 
chlorogenic acid in SG were identified as major phenolic compounds, 
respectively. The DPPH and ABTS radical scavenging activities of SG extracts 
with ultra fine pulverizer methods were 178.10 and 251.56 mg TE/g extract 
residue, respectively.

P01 -005

Comparison of Nutritive Components of Artemisia lavandulaefolia
and Physico-chemical Characteristics by Region
Hyun-Woo Song*, Su-Kyoung Yun, Ji-Sun Sin, Bo-Ra Park, Ki-Myong Kim, 
Kyung-Hee Jung Jeonnam Biofood Technology Center, Korea

In this research, the Artemisia lavandulaefolia by region (Gyeongnam, 
Gyeongbuk, Gangwon-do, Gyeonggi-do, Chungbuk, Chungnam, Jeonbuk, and 
Jeonnam) was analyzed nutritive components and physico-chemical charac-
teristics of Artemisia lavandulaefolia. General ingredients by region showed no 
great peculiar differences among samples. Micro-ingredient analysis showed 
that sodium was found to be highest in Artemisia lavandulaefolia harvested in 
the shore of Jeonnam (188.07 mg/kg), Gangwon-do (172.24 mg/kg) and lowest 
in Jeonbuk (17.53 mg/kg). It could be seen that iron (68.19-207.62 mg/kg) and 
calcium (5027.6-7976.77 mg/kg) were greatest in changes in content by region. 
Potassium (27928.95-34089.68 mg/kg) was higher than other micro-ingredient 
but there were no great differences between regions. In the heavy metal 
analysis, Pb(0.08-0.46 mg/kg), Cd(0.02-0.19 mg/kg), As(0.02-0.06 mg/kg), 
Hg(0.005-0.02 mg/kg) showed differences in content by region. Through this 
research, the help which according to the region distinguish the Artemisia 
lavandulaefolia is considered.

P01 -003

Antioxidant Compounds and Antioxidant Activities of Sorghum with 
Milling Times
Myung Chul Seo*, Koan Sik Woo, Jee Yeon Ko, Seuk Bo Song, Jae Saeng 
Lee, Jong Rae Kang, Do Yeon Kwak, Byeong Geun Oh, Min Hee Nam, Heon 
Sang Jeong1 Department of Functional Crop, National Institute of Crop 
Science, Rural Development Administration, Korea, 1Department of Food 
Science and Technology, Chungbuk National University, Korea

The purpose of this study was to evaluate the antioxidant compounds and 
antioxidant activities of the methanolic extracts on sorghum (Sorghum bicolor 
L. Moench) with milling times. To determine the antioxidant compounds in the 
methanolic extracts, the content of total polyphenol, flavonoid and tannin were 
measured by spectrophotometric methods. These were evaluated for antioxi-
dative activities by DPPH and ABTS radical scavenging activities. At grain of 
sorghum, the extraction yield, antioxidant compounds, and antioxidative 
activities decreased with increasing milling times. The methanolic extracts from 
sorghum bran showed generally higher antioxidant activities than the extracts 
from grain of sorghum. In addition, antioxidant compounds distributed much 
higher contents in sorghum bran extract than in the extracts from grain of 
sorghum. A significant correlation was also noted between free radical 
scavenging activity and polyphenolic compounds. The results of this study 
show that notable antioxidant activities in sorghum bran are considered to have 
significant health benefits.

P01 -006

Seasonal Variations in the Minerals and Heavy Metals of Two Demersal 
Fish, Liparis tessellates (Cubed Snailfish) and Hemitripterus villosus 
(Shaggy Sea Raven)
Byung Yong Lee*, Jeonghee Surh Department of Food and Nutrition, College 
of Health and Welfare, Kangwon National University, Korea

Two species of demersal fish, Liparis tessellates (cubed snailfish) and 
Hemitripterus villosus (shaggy sea raven), were collected from local markets 
over several months encompassing four seasons in 2009 and 2010. Then the 
edible portions of the two fishes were investigated for their minerals (Ca, Mg, P, 
Na, K, Fe, Zn, Cu) and heavy metals (Pb, Hg, Cd, Sn) compositions in relation 
to seasons, by subjecting them to microwave digestion and following ICP-AES 
analysis. For the two fishes, 8 kinds of minerals were distributed in same 
quantitative order, with the contents of K, Na, and P being highest throughout 
the year. It is a typical pattern observed in a demersal fish. The heavy metals 
except Pb were detected below the levels specified on Food Standard Code. 
However, Pb turned out to be over the legislative limit (0.5 mg/kg) in some 
samples, with the contents ranging 0.0-2.0 mg/kg and 0.0-5.3 mg/kg for cubed 
snailfish and shaggy sea raven, respectively. It implicated that the Pb levels in 
the two fishes should be further monitored periodically to prevent potential 
hazard ensued.
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P01 -007

Physicochemical and Sensory Properties of Domestic Onions Culti-
vated with or without Processed Sulfur Extracts
Byung Yong Lee*, Jeonghee Surh Department of Food and Nutrition, College 
of Health and Welfare, Kangwon National University, Korea

Two types of onions, cultivated with or without processed sulfur extracts in 
Samcheok, Gangwon from September 2009 to June 2010 (designated as 
S-Onion and No-S-Onion), were examined for their physicochemical and 
sensory properties, and then compared with the onion from Muan, Jeonnam as a 
counterpart control. The S-Onion was sprayed with processed sulfur extract 
twice on April and May 2010 before harvest. The two onions were not 
significantly different in proximate compositions, degrees brix, and total 
reducing capacity. In particular, they were not significantly different in the 
contents of thiosulfinate, a representative organic sulfur in onions, and 
inorganic sulfur. It appeared to affect the sensory properties of the onions, i.e., 
hot flavor and spicy hot tasty, sensory characteristics related to sulfur, were not 
appreciably different. Nevertheless, electronic nose results revealed that the 
S-Onion had a different flavor profile, compared with No-S-Onion and control. 
This study indicated that the onions depending on sulfur spraying condition 
(time and frequency) should be attempted to guarantee the functionality of 
S-Onion cultivated with processed sulfur extract.

P01 -010

Purification and Storage Stability of Garlic Oil Polysulfides
Tae Young OH*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

Garlic oil which is obtained by steam distillation of garlic homogenate is a 
mixture of various polysulfides in different proportions. Individual polysulfides 
were purified from commercial garlic oil by using a recycling preparative 
HPLC. Purification was focused on commercially unavailable diallyl polysul-
fides such as diallyl tetrasulfide, diallyl pentasulfide and diallyl hexasulfide. In 
addition to the purification of polysulfides, storage stability of the sulfide in 
different solvent conditions was performed by using diallyl tetrasulfide as a test 
compound. Diallyl tetrasulfide stored in acetonitrile was most unstable and was 
immediately broken down into other sulfides including diallyl trisulfide, diallyl 
tetrasulfide and diallyl pentasulfide less than in 1 h. It was also very unstable in 
80% methanol, but was less unstable in ethanol, methanol and water. Diallyl 
tetrasulfide was stable in pure state (neat) and in hexane during 14 days of 
storage.

P01 -008

Quality Characteristics of Curd Yogurt with Added Jujube Powder
An-Na Kim*, Hyeon-A Jung, Soo-Keun Choi1 Faculty of Herbal Food and 
Nutrition, Daegu Haany University, Korea, 1Department of Culinary Science 
& Arts, Kyung Hee University, Korea

Jujube is a functional food containing medicinal ingredients without side 
effects. so we considered adding jujube powder to yogurt to popularize it as a 
new health food. We made yogurt with 0, 1, 2, 3, and 4% jujube powder. We 
measured pH, acidity, color properties(brightness, redness, yellowness), and 
viscosity and conducted sensory tests(color, flavor, taste, overall quality) and 
experimented with storage stability at intervals of 1, 5, 10, 15, and 20 days. The 
results showed that pH increased significantly(p<0.001) with increasing 
amounts of added jujube powder. Viscosity was highest with 1% added jujube 
powder(p<0.001). The L color value decreased as the amount of added jujube 
powder increased, whereas the a-value and b-value increased (p<0.001). In an 
organoleptic test, color in samples with 0, 1, and 2% added jujube powder 
exhibited the highest values (p<0.01). Sweetness and sourness were highest in 
the 3% added jujube powder yogurt (p<0.05). Overall quality tended to be 
higher for the yogurt with 3% added jujube powder. Taken together, the results 
indicate that 3% added jujube powder is the most suitable for manufacturing 
cucurbita maxim yogurt.

P01 -011

Determination of Chloramphenicol in Prawn by LC-MS/MS : The 
Application of Proficiency Testing to Chloramphenicol Analysis 
(FAPAS® T02158)
Jong Ho Lee*, Yu Mi Park, Cheong Tae Kim Food Safety Research Institute, 
NONGSHIM CO., LTD., Korea

A LC-MS/MS detection and identification is described for the determination of 
chloramphenicol in prawn. The samples were extracted by liquid-liquid 
extraction using ethyl acetate. D5-chloramphencol was used as the internal 
standard. Data acquisition was in negative ion selective reaction mode (SRM) 
using four transition reactions for CAP (m/z 321→152, 176, 194, 257) and 
D5-chloramphenicol (m/z 326→157). Linear calibration curves were obtained 
over concentration ranges of 1.0-50 µg/kg for CAP. Estimated limits of 
quantification (S/N=10) were 1.0 µg/kg. Also the accuracy of the method was 
demonstrated by analysis of Food Analysis Performance Assessment Scheme 
(FAPAS) test material.

P01 -009

Determination of Patulin in Fruit Juice by HPLC-DAD and HPLC- 
MS/MS
So-young Jung*, Ju-Sung Park, En-sun Lee, Yun-jeong Lee, Sang-mi Lee, 
Young-zoo Chae Seoul Metropolitan Government Research Institute of Public 
Health and Environment, Korea

Patulin is a mycotoxin produced by some species of the fungi Aspergillus and 
Penicillium, and is often detected in apple products. Korean government 
regulate patulin at levels 50 µg/L in apple juice and apple juice concentrates. A 
total of 201 commercial fruit juice samples were collected for its contamination 
monitoring. A HPLC-DAD and HPLC-MS/MS are used for the determination 
of patulin. Patulin was quantitated at 276 nm using DAD and confirmed with 
MS/MS (precusor ion/quantitation ion 152.9/108.9). Sample was extracted with 
ethyl acetate and cleaned up with 1.5% sodium carbonate. The solvent was 
evaporated, and residues were dissolved with acetic acid (pH 4). The patulin 
was detected in 7 samples out of 22 apple juice samples. In other fruit juice, 
only one sample contaminated with patulin. The value of patulin in apple juice 
and other fruit juice was ND-28.0 µg/L, ND-1.9 µg/L respectively. No sample 
had excess patulin, which was more than 50.0 µg/L.

P01 -012

Comparison of ELISA and HPLC for Determination of Biogenic 
Amines in Doenjang
Jae-Ick Lee*, Han-Jun Hwang, Young-Wan Kim, Jin-Hyo Kim1 Department 
of Food and Biotechnology, Korea University, Korea, 1Chemical Safety 
Division, National Academy of Agricultural Sciences, RDA, Korea

Biogenic amines, produced by bacterial decarboxylation of amino acids, have 
been associated with toxicological symptoms in food products. In order to 
conduct fast detection of the biogenic amines in doenjang, eight commercial 
samples were analyzed by Veratox® for histamine kit which is based on 
competitive direct ELISA. The standard curve of histamine was a reciprocal 
exponential function, and the histamine contents in the samples were 
determined from 90 to 1720 ppm. In order to verify the correctness of ELISA 
data, HPLC analysis was carried out at the same time. Of seven biogenic 
amines histamine (78-1720 ppm), putrescine (54-1380 ppm) and tyramine 
(46-1918 ppm) were predominant in the doenjang samples. The amount of all 
biogenic amines correlated with those of histamine and tyranine The R2 value 
of linear regression plots of histamine abd tyramine over total biogenic amines 
were around 0.95. In conclusion, the detection of the biogenic amines in 
doenjang using the ELISA analysis can be used as a preliminary rapid detection 
method prior to the time-consuming HPLC method.
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P01 -013

Monitoring of Natural Occurring Propionic Acid in Fermented Food 
Products
Yeo-joon Son*, Min-su Chang, Su-jeong Choi, Mi-sun Kim, Sang-me Lee, 
Jung-Hun Kim Project Inspection Team, Seoul Metropolitan Government 
Research Institute of Public Health and Environment, Korea

The naturally derived preservatives such as propionic acid can be produced as 
metabolites during fermentation, one of manufacturing process. To monitor 
naturally formed propionic acid, the method was developed with the way of 
using 0.05 M phosphoric acid 10 mL with trans-crotonic acid 1 mL as internal 
standard plus sodium chloride 2 g and then, added ether 20 mL as the extraction 
solvent. A GC-FID is used for the determination of propionic acid. The 
recovery of the established method for propionic acid is 65.7%, but the 
recovery of new rapid determination method reaches 92.0%. A total of 291 
commercial fermented food samples were collected and analyzed. The 
propionic acid was detected in 14 samples out of 18 cheonggukjangs (N.D- 
71.67 mg/kg), 11 samples out of 115 soybean pastes and mixed pastes (N.D- 
78.14 mg/kg), 16 samples out of 67 vinegars (N.D-1410.24 mg/kg) and 15 
samples out of 33 vinegar-based drinks (N.D-441.08 mg/kg). But, propionic 
acid was not detected in hot pepper pastes.

P01 -016

Simultaneous Determination and Monitoring of Aflatoxin B1, G1, 
B2, G2 and Ochratoxin A in Foods by Immunoaffinity Column 
Cleanup and HPLC with Fluorescence Detection
Ji Won Park*, Myung Sang Yoo, Ju Hee Kuk, Eun Sook An, Myoung Jin 
Ko, Young Ae Ji, Jin Ha Lee Hazardous Substances Analysis Division, 
Gwangju Regional Food & Drug Administration, Korea

The simultaneous analysis and the monitoring of aflatoxin B1, G1, B2, G2  and 
ochratoxin A in foods were carried out by HPLC with fluorescence detection. 
The samples were extracted with methanol/water mixture. The extract was 
centrifuged, diluted with phosphate buffer saline (PBS), filtered, and applied to 
an immunoaffinity column containing antibodies specific to both aflatoxins and 
ochratoxin A. After washing the column with PBS and water, the toxins were 
eluted from the column with methanol, and quantified by HPLC, with a run 
time of approximately 30 min. The recoveries for aflatoxin B1, G1, B2, G2 and 
ochratoxin A studied in foods were 78.4-101.5%, 73.3-102.1%, 81.7-106.7%, 
67.0-104.6%, and 78.7-120.8%, respectively. The limits of detection of 
aflatoxins and ochratoxin A ranged from 0.05 to 0.18 µg/kg. According to 
monitoring result with the established method, aflatoxin B1 and ochratoxin A 
were found in 13 of 151 domestic commercial foods possible to the mold 
contamination with aflatoxin B1 of 0.32-1.80 µg/kg and ochratoxin A of 0.97 
µg/kg. Therefore, this study showed all monitoring commercial foods were safe 
under the Korean standards for aflatoxins and ochratoxin A.

P01 -014

D,L-Glutamic Acid Analysis of Medicinal Plants
Kwang-Hwan Jhee*, Jung-Hyun Kim, Sam-Pin Lee1, Seun-Ah Yang1 Dept. 
of Applied Chemistry, Kumoh National Institute of Technology, Korea, 1The 
Center for Traditional Microorganism Resources, Keimyung University, Korea

All proteinogenic alpha-amino acids have chirality and it had been believed that 
only the L-forms are present in mammals. However, resent studies have shown 
the presence of naturally occurring D-amino acid. Especially, D-aspartic acid 
(D-Asp) and D-glutamic acid (D-Glu) play important physiological roles by 
regulating neuronal transmission. Significant amounts of D-amino acids also 
exist in oriental plants although their physiological functions remain unclear. 
Oriental plants (Coptis japonica MAKINO, Hovenia dulcis, Schisandra 
chinensis Baill, Thuja orientalis L.) have been used for the traditional 
medicines for its having antioxidant and neuroprotective effects. Specifically, 
Coptis japonica MAKINO and Schisandra chinensis Baill were excellent at 
neuroprotective effect. So we investigated the D,L-Glu amounts in methanol 
extract of medicinal plant by HPLC. We confirmed the D-Glu amounts of 
Coptis and Schisandra were higher than L-Glu amounts. Our data might 
provide useful information about their functions and contribute to the 
elucidation of the relationships between D-Glu and neuroprotective effects.

P01 -017

Development of Analytical Method for Lead, Cadmium in Health 
Functional Foods Using Standard Addition Method
Woosuk Kim*, Donghun Lee, Heeun Jin, Kyung Su Park1, Hee Soo Pyo2, 
Kwang Geun Lee Department of Food Science and Biotechnology, Dongguk 
Unversity, Korea, 1Advanced Analysis Center, Korea Institute Science and 
Technology, Korea, 2Intergrated Omics Center, Korea Institute Science and 
Technology, Korea

The functional foods have likelihood of containing various trace elements such 
as heavy metals. Especially, Pb and Cd have a harmful effect to human and a 
longer half-life than other organic hazardous materials. So far, a few of 
analytical methods of these two trace elements in functional foods have been 
investigated. This study’s purpose is that integrated exposure assessment of 
trace elements in health functional foods, the development of robust analytical 
method is required. The accurate analytical method for Pb and Cd in samples 
using ICP-MS and standard addition method was investigated. Calibration of 
standard addition method was made up three points of scanned concentration 
and standard addition. The highest point was made four times of scanned 
concentration. Lower point was made half of the highest point. Functional food 
samples were categorized by their matrix such as solid, semi-solid, liquid. The 
levels of Pb and Cd were analyzed with wet-digestion method using 
microwave. As a result, LOD of Pb and Cd was 0.09ng/ml and 0.1 ng/ml, 
respectively. Also, LOQ was 0.27 ng/ml and 0.3 ng/ml, respectively. Z-score 
and recovery rate using CRM were less than 1.0 and 98%.

P01 -015

Determination of Patulin in Apple Juices by Solid-Phase Extraction 
(SPE) and Liquid Chromatography–Electrospray Ionization Tandem 
Mass Spectrometry (LC–ESI–MS/MS)
Seung Rim Baek*, Dong Sik Jeong, Cheong Tae Kim Food Safety Research 
Institute, NONGSHIM CO., LTD., Korea

Patulin, a secondary metabolite of mold mainly produced by Penicillium and 
Aspergillus, is found in apple fruits and apple juices. In the present, a maximum 
acceptable level for Patulin is established at levels ranging from 30 to 50 µg/kg
in apple fruits and apple juices in many countries. Solid-phase extraction (SPE) 
pretreatment method was used to determine the patulin in apple juice. Apple 
juice was treated by Extrelut NT3 cartridge and analyzed by LC-ESI-MS/MS. 
The recoveries ranged from 85 to 97% in test samples, and the minimum 
detectable level was 0.001 mg/kg. The MS method developed in the present 
study can continuously extract patulin from aqueous samples with no 
requirement for any other pretreatments, which can then be analyzed by LC- 
ESI-MS/MS. The method is fast, simple, rapid, reliable, inexpensive and 
sensitive, and can be applied easily to the analysis of fruit juices.

P01 -018

Influence of Cooking on Nutrient Composition in Vitamin A-Bio-
fortified Rice
Mi-hyun Kim*, Young-Tack Lee Department of Food science and Biotech-
nology, Kyungwon University, Korea

This study was conducted to investigate the effects of different cooking 
methods on the nutrient composition in genetically modified (GM) provitamin 
A (PA)-biofortified rice. PA-biofortified rice was subjected to different cooking 
methods, such as boiling or soaking/steaming/roasting. Proximate components 
(starch, protein, lipid, and ash) of raw PA-biofortified rice were similar to those 
of parental non-GM rice, and not much affected by conventional boiling 
treatment. When compared with the raw rice, boiling of the PA-biofortified rice 
showed similar nutrient composition, despite slight reduction in most amino 
acid contents. However, the PA-biofortified rice treated with soaking/ 
steaming/roasting exhibited significant reduction in most amino acids and 
mineral contents. Soaking/steaming/roasting procedure also revealed a signifi-
cant reduction in carotenoid contents. The overall results of this study 
demonstrated that the conventional boiling method of the PA-biofortified rice 
retained nutrients better than the soaking/steaming/roasting method.
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P01 -019

Crystallographical Comparative Analysis of Solar Salt and Bamboo 
Salt by X-ray Diffraction Method
Jongmin Lee*, Kisung Cho, Yleshik Sun, Byungkyu Yu, Namjung Huh Korea 
Testing & Research Institute, Korea

There are several types of salts that can be classified into solar salt, purified salt 
and processed salt (ex. Bamboo salt) etc. in Korea. Bamboo salt is produced by 
baking the solar salt packed in bamboo cylinder for nine times under the fire of 
pine tree. This study was carried out to identify various inorganic compound 
crystals contained in solar salt, calcinated solar salt (an intermediate of bamboo 
salt) and bamboo salt by the X-ray diffraction (XRD) method, field emission 
scanning electron microscope (FE-SEM), and energy dispersive X-ray (EDX) 
analysis. Also water-insoluble fraction of (solar-, calcinated solar-, bamboo-) 
salts are analyzed by the same methods. A major inorganic compound of solar 
salt and bamboo salt is NaCl. In particular, the analysis of the XRD minor 
spectra supported that bamboo salt contains KCl, MgS, Na2SO4 etc. as 
inorganic compound crystals compared to that solar salt contains CaSO4(H2O)2, 
MgCl2(H2O)6, MgSO4･2H2O, K2Ca2(SO4)3 etc. have not been reported before.

P01 -022

Comparison of Anthocyanins, Polyphenols, Flavonoids and Sugars 
Contents between Wild Grapes (Vitis coignetiea and Vitis amurensis) 
and Grapes (Campbel and Buffalo)
Kang-Hyun Lee*, Joon-Kwan Moon, Eun-Hye Kim, Aili Yu, Hyun-Joo Sohn1,
Young-Sik Park2, Jeong-Han Kim Department of Agricultural Biotechnology, 
Seoul National University, Korea, 1Ginseng Research Group, KT&G Central 
Research Institute, Korea, 2Gangwon Agriculture Research and Extension 
Services, Korea

Wild grapes are fruit of our own, traditionally well eaten which contain 
antioxidants like anthocyanins, flavonoids. Through many studies, they are 
reported to contain antioxidants such as anthocyanins, flavonoids and new species 
have been developing. Then this study was carried out to compare total 
anthocyanins, polyphenols, flavonoids and sugars contents between wild grapes 
(Vitis Coignetiea and Vitis amurensis) and grapes (Campbel, Buffalo). Those 
compounds were analyzed by photospectrometry. After developing of colors with 
various reagents. Total phenolic compounds and total anthocyanins contents were
highest in Vitis Coignetiea (43.1±0.6 mg GA equivalent/g dw and 15.24±1.20 mg 
malvidin-3.5-diglucoside equivalent/g dw). Total flavonoids contents were 
highest in Vitis amurensis (Chung San) (3.05±0.55 mg catechin/g dw). Grapes 
(Buffalo) showed highest content of total sugars (29.3±3.6 mg glucose/g dw). 
These results indicated that Vitis Coignetiea and Vitis amurensis seemded to have 
more antioxidants than grapes. Analysis of individual components of those 
antioxidants (ie, cyanidin-3-glucoside, peonidin-3-glucoside, etc) is undergoing.

P01 -020

Comparison of GM Quantitative Analysis According to the Calibrator 
Type for GMO Quantitative Analysis
Hyong-Ha Kim*, Woo Jeong Kim1, Jung-Keun Suh1 Korea Research Institute 
of Standards and Science, Korea, 1BIOnSYSTEMS, Korea

Among various analysis methods, real-time PCR (polymerase chain reaction) is 
the method of choice for GMO (genetically modified organism) quantification. 
This study compared differences/consistencies of quantification results when 
different types of calibrators were used. Quantification was performed with 
known GM samples (2% and 5% GM maize powders) using plasmid and 
genomic DNA as calibrators. The derived GM contents were compared with the 
certified value of the samples. GM % of both test samples was within the range 
of the certified value/standard deviation of the 2 different plasmid DNA 
calibrators. Quantification result of the 5 % sample was slightly lower than the 
range, but the result of the 2 % sample was within it when genomic DNA was 
used as calibrator. Important factors may be: (1) PCR efficiency caused by 
amplifying different regions/sequences, (2) DNA origins and forms (i.e., 
microorganism and plant), (3) structural complexity of the matrix, (4) purity of 
calibrator DNA, and (5) production process and buffer composition, etc. 
Appropriate calibrator/reference materials usage as a control is important when 
determining GMO content and ensuring accuracy of the analysis.

P01 -023

Component Analysis of Various Ginsengs
Jong Kuk Kim*, Hye Kyung Moon1, Jun Han Kim2, Shin Kyo Chung1 

Department of Food Science & Technology, Kyungpook National University, 
Korea, 1Department of Nutrition & Food Science, Kyungpook National 
University, Korea, 2Daegu Bio Industry Center, Korea

The Korea mountain ginseng, Chinese mountain ginseng, wild ginseng and 
Korea white ginseng on the chemical composition analysis, comparing the 
results were as follows. Total phenolic compounds contents of the 4.61 mg/% 
for Korea mountain ginseng were lower than of 5.11 mg% for Chinese 
mountain ginseng. The main free sugars detected were fructose, glucose, 
sucrose and fructose. The main organic acids detected were oxalic acid, citric 
acid, fumaric acid. The free amino acid detected were threonine> leucine> 
alanine>valine in the Korea mountain ginseng. Ginseng crude saponin content 
showed 24.6% for wild ginseng, 13.6% for Korea mountain ginseng, 12.5% for 
China mountain ginseng, 11.3% for Korea white ginseng. The ginsenosides 
contents showed 15,240 mg% in wild ginseng, 5,460 mg% in Korea mountain 
ginseng, 4,520 mg% in China mountain ginseng, and 2,940 mg% in Korea 
white ginseng. The main fatty acid contents showed linoleic acid, linolenic 
acid, oleic acid and palmitic acid, 67.38-76.08 mg% for linoleic acid was the 
highest values than the other fatty acid. The orders of minerals content in Korea 
mountain ginseng were K> Ca> Mg >P> S.

P01 -021

Development of Reference Materials for GM Soybean Analysis
Hyong-Ha Kim*, Ah-Reum Lee, Yeon-Sil Hwang, Woo Jeong Kim1 Korea 
Research Institute of Standards and Science, Korea, 1BIOnSYSTEMS, Korea

Korea GM (genetically modified) food labeling policies has a 3% threshold 
level, and GMO analysis methods are established according to the Korean Food 
Standards Codex. In this study, soybean reference materials which can be used 
for qualitative/quantitative GMO analysis were developed. Soybean powder 
was sieved for consistent particle sizes and was bottled afterwards. Between- 
bottle homogeneity and short-term stability was tested by quantifying the GM 
contents. Samples were homogeneous with GM content <0.02% in all tests. The 
GM% was similar to/lower than 0% GM soybean CRM’s certified value; 
therefore the material was regarded as non-GM soybean. Short-term stability 
was also tested at -70 and 60°C for up to 4 weeks, and GM% was analyzed. The 
GM contents were similar to the homogeneity study (<0.02%), and GM% 
change was negligible. This verified that the material was stable for up to 
4weeks even at 60°C, therefore when shipping the material, special conditions 
are unnecessary and room-temperature shipping is sufficient. This study has 
shown the development of a non-GM soybean powder reference material which 
can be used as a control for qualitative/quantitative GMO analysis.

P01 -024

Comparison of Biogenic Amines of Korean Traditional Doenjang
and Japanese Miso Products
Myunghee Kim*, Shruti Shukla, Hae-Kyong Park, Jong-Kyu Kim Department 
of Food Science and Technology, College of Natural Resources, Yeungnam 
University, Korea

Biogenic amines, produced by bacterial decarboxylation of amino acids, have 
been associated with toxicological symptoms in various food products. 
Twenty-three samples of traditional Korean doenjang samples were collected 
from different areas of Daegu-si and Gyeongsangbuk-do districts, while eight 
miso products sold in supermarket were purchased from Japan. Nine biogenic 
amines (tryptamine, 2-phenyl–ethylamine, putrescine, cadaverine, agmatine, 
histamine, tyramine, spermidine and spermine) were separated simultaneously 
from doenjang and miso samples by high performance liquid chromatography 
using gradient elution program. The amount of biogenic amines contents in 
Korean traditional doenjang samples was found higher than in Japanese miso
samples. Out of twenty three doenjang samples, three samples showed the 
presence of histamine content, while none of miso samples contained histamine 
and spermine, the major biogenic amines related to food poisoning. These 
findings enhance the safety of not only doenjang samples but also other 
fermented food products.
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P01 -025

Quality of Commercial Solar Salt in Retail Market
Se-Eun Lee*, Young-Chun Cho, Hoon Kim, Eui-Woong Kim, Dong-Chul Kim 
Korea Food Research Institute, Korea

This study has tried to test quality of Korean retail market salt. The “L” value, 
“a” value, “b” value was 69.09 to 95.09, 0.44 to -0.76, 0.25 to 14.38 
respectively with the big differences in the color and imported salt showed 
brighter color then domestic one. The paricle size of majority was in the range 
of -8/+16 mesh but minority was in the range of -5/+8 mesh with the partially 
mixed salt of big particle (-8/+12) and small particle (-18/+25). The sulfur 
compound of domestic salt was higher than that of imported salt and heated salt 
has shown relatively low sulfur level than unheated domestic salt. Magnesium 
level of domestic salt has shown same trend to the sulfur level of domestic salt. 
The content of Insoluble material in domestic salt was satisfied with the 
national guide line but higher than imported one. Insoluble material contents of 
few imported salt was higher than national guide line. The moisture content of 
domestic salt was lower than 8% but few of them showed 10%. To improve the 
salt quality, it is necessary to maintain the optimum level of moisture content, 
particle size and sulfur compound level of the commercial salt products.

P01 -028

The Naturally Occurring Levels of Benzoic and Propionic Acid in 
Raw Materials and Fermented Foods
Woojin Cho*, Miran Jang, Hyunjeong You, Youngi Jung, Yongwoo Shin, Sera 
Won, Sungmin Lee, Yongkyu Choi, Sangyub Kim, Youngmi Jang Center for 
Food & Drug Analysis, Busan Regional Korea Food & Drug Administration, 
Korea

Benzoic and propionic acid are widely used as preservatives in foodstuffs. In 
this study, the naturally occurring levels of food preservatives including benzoic 
and propionic acid in raw materials (vegetables, fruits, fishes, shellfishes and 
mushrooms) and fermented foods (pickles and soy sauces or pastes) were 
analyzed by GC/FID and identified by GC/MSD. The results of linearity 
showed high correlation at calibration concentration of 5-50 µg/mL (R2>0.999) 
for benzoic acid and 5-100 µg/mL (R2>0.999) for propionic acid. When 
standard solution spiked in blank samples for recovery test, percentage 
recoveries of benzoic and propionic acid were 94.8% and 87.9%, respectively. 
Benzoic and propionic acid levels in raw materials were ND-207.5 µg/g and 
ND-834.9 µg/g, and also benzoic and propionic acid levels in fermented foods 
were ND-8.3 µg/g and ND-283.0 µg/g.

P01 -026

Quality Changes of Naturally Dehydrated Aged Solar Salt
Se-Eun Lee*, Young-Chun Cho, Hoon Kim, Eui-Woong Kim, Dong-Chul Kim 
Korea Food Research Institute, Korea

Solar salt of Shin-Eui Myou, Shin-An Koon, Chun Nam Province was stored 
long period and surveyed the changed of quality. The initial moisture content of 
salt was 14.58% and it was decreased to 4.78% after 81 weeks of storage. The 
trend of moisture content was decreased by the influence of relative humidity of 
air. The weight loss was decresed to 5% after 57 weeks storage and 13% 
decrease with 81 weeks storage. The “L”, “a”, “b” value of solar salt color was 
increased correspodent to the storage period. The insoluble material contents 
was not changed during the storage of 81 weeks. The sulfur ion and sand 
powder contents were changed from 0.07, and 0.15% to 0.17 and 0.18% 
respectively, after 81 weeks storage. Based on the quality test of solar salt for 
81 weeks, natural storage in the solar salt is not the good way to remove the 
insoluble material, sulfur ion and sand powder of solar salt.

P01 -029

Monitoring for Nitrate and Nitrite Ion in Processed Food Products 
Using Ion Chromatography (IC) 
Kyung-Yoal Yoo*, Tae-Ik Hwang, Jae-Chon Choi, Hae-Seong Yoon Imported 
Food Analysis Division, Center for Food and Drug Analysis, Gyeongin 
Regional Food and Drug Administration, Korea

The aim of this study was to investigate the nitrate and nitrite ion levels in 
processed food products. We monitored the nitrate and nitrite ion in 109 food 
product samples including in ham, meat sausage, bacon, fish sausage and salted 
sea foods. The ranges of nitrite ion level were ND-38.18 mg/kg for ham, 
ND-46.49 mg/kg for meat sausage, ND-29.52 mg/kg for bacon, ND-28.65 
mg/kg for meat products, ND for fish sausage, ND-20.72 mg/kg for cheese and 
ND-5.46 mg/kg for salted sea foods. The levels of nitrate ion were determined 
as ND-84.19 mg/kg for ham, ND-82.27 mg/kg for meat sausage, ND-25.95 
mg/kg for bacon, ND-32.74 mg/kg for meat products, ND-9.20 mg/kg for fish 
sausage, ND-6.94 mg/kg for cheese and ND-19.65 mg/kg for salted sea foods. 
The correlation coefficient (r2) for the linearity of this analytical method was 
higher than 0.999. The limits of detection for the nitrite and nitrate ion were 
0.02 mg/kg and 0.03 mg/kg, respectively. Such levels in processed food 
products monitored in this study were lower than guideline value of Korea Food 
Additive Code. We contributed to the safety management of food through 
monitoring of nitrite and nitrate in food products.

P01 -027

Chemical Composition and Flavonoid Contents of Hallabong Tangor
Hyun-Jeong Oh*, Yu Sung Oh, Hye Young Kang, Yong Hwan Kim, Jun Ho 
Hwang, Ju Yeon Lee, Sang-Bin Lim Biotechnology Regional Innovation 
Center, Jeju National University, Korea

General composition and flavonoids contents were measured in pressed juice, 
pressed cake and peels of eco-friendly and non eco-friendly Hallabong tangor 
[Citrus reticulata cv. Siranuhi (Kiyomi×Ponkan). The crude fat content was 
higher in peel than pressed juice and cake. The content of total free sugars was 
higher in eco-friendly fruits than non eco-friendly fruits. The major flavonoids 
of pressed juice and cake were hesperidin and neohesperidin, while those of 
peels were hesperidin, neohesperidin, nobiletin, and tangeretin. The content of 
functional flavonoids, such as nobiletin and targeretin, were much higher in 
eco-friendly fruits than non eco-friendly fruits. Total polyphenol content was 
higher in peels (2524.8-2851.7 mg/100g) than any other parts. These results 
suggest that the peels of eco-friendly Hallabong tangor could be utilized as a 
useful biomaterial.

P01 -030

Aroma Active Compounds of Citrus unshiu Marcov. forma Miyagawa-
wase Blossom
Ji-Young Choi*, Mi-Jung Kwon, Hyung-Jye Seo Perfumery Research Team, 
Cosmetic & Personal Care Research Institute, Amore Pacific R&D Center, 
Korea

The volatile compounds of Citrus unshiu Marcov. forma Miyagawa-wase
blossom were obtained by solvent extraction and headspace method. To identify 
aroma active compounds of Citrus unshiu blossom, GC-MS and 
GC-olfactometry (GC-O) were performed. A total of 135 and 124 volatile 
compounds were identified by solvent extraction and headspace method 
respectively. Methyl anthranilate, indole, linalool, and 2-aminobenzaldehyde, 
which smell like jasmine, were identified as main aroma active compounds by 
solvent extraction and GC-O. The results of solvent extraction and GC-O 
analysis also referred that 2-isopropyl 3-methoxypyrazine, 1,3,5,8-(Z)- 
undecatetraene, 2-sec-butyl-3-methoxypyrazine and 2-isobutyl-3-methoxypyrazine
in Citrus unshiu blossom were the reasons of typical green odor. Methyl 
anthranilate, indole, phenylacetaldehyde, phenylacetaldehyde oxime, geraniol, 
and 2-phenylethylalcohol were identified as aroma active compounds by 
headspace method and GC-O. The result of the headspace method showed that 
phenylacetaldehyde oxime, which has fresh floral odor, was the characteristic 
aroma compound of Citrus unshiu blossom.
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P01 -031

Development of Infant Formula CRM (Certified Reference Material) 
for Analysis of Niacin
Joonhee Lee*, HyunJu Shin, Byungju Kim, Euijin Hwang Korea Research 
Institute of Standards and Science, Korea

CRMs can be employed for the validation of analytical methods used in 
individual laboratories and for the quality assurance or testing the proficiency 
of laboratories in order to make their measurement values acceptable nationally 
and internationally. KRISS, as the national metrology institute of Korea, 
provides the CRMs to establish the measurement traceability. The whole 
process followed the in-house protocol. A bulk amount of infant formula of the 
selected brand was ground using a laboratory mill with a 500 µm sieve ring. 
The ground infant formula was sieved with 250 µm nylon sieving clothe under 
argon gas and then homogenized with a V-mixer for over 10 h. The homoge-
nized samples were bottled in wide-mouth amber bottles in 15 g and tightly 
sealed with Teflon-lined caps followed by argon purging. Homogeneity of 
niacin in this material was evaluated as less than 1%. Niacin content was 
certified by ID-LC/MS of the selected reaction monitoring (SRM) mode to 
evaluate the transitions of m/z 124→80 for nicotinic acid and m/z 128→84 for 
nicotinic acid-d4, which were converted from respect of nicotinamide and 
isotope labeled nicotinamide after chemical hydrolysis.

P01 -034

Analysis of Sulfites in Foods by Acid Distillation HPLC
Ho-Soo Lim*, Sung-Kwan Park, In Shin Kwak, Jun Hyun Sung, Young Bin 
Song, Su Jin Jang, So-Hee Kim Korea Food & Drug Administration, Korea

Sulfur dioxide (SO2) or sulfites are used as preservatives or bleaching additives 
in foods such as dried fruits and wine. The level of total SO2 is subject to 
regulation. Currently, the regulatory determination of total SO2 (including 
sulfites) is done by the Monier-Williams method. In this study, a method based 
upon a combination of a modified Monier-Williams procedure and an HPLC 
separation has been developed. Its efficiency has been tested for the SO2

recovery, linearity and repeatability. Sulfites released from foods by bubbling of 
nitrogen gas and heating were absorbed in 1% triethanolamine solution and 
detected as sulfite ion by HPLC with a UV detector, using an anion exchange 
column, IonPac AS9-HC, with 9mM sodium carbonate as the mobile phase. 
The sulfite values in several kinds of foods determined by the proposed HPLC 
method were compared with those obtained by Monier-Williams method.

P01 -032

Effects of Different Ratio of Nuruk and Crude Enzyme on Free 
Amino Acids and Volatile Profiles in Brown Rice Vinegars
Sung-Ran Yoon*, Gui-Ran Kim, Su-Won Lee, Soo-Hwan Yeo1, Yong-Jin 
Jeong2, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Fermentation & Food Processing 
Division, Rural Development Administration, Korea, 2Department of Food 
Science and Technology, Keimyung University, Korea

This study was conducted to evaluate profiles of free amino acids and volatile 
compounds in brown rice vinegars fermented with different ratios of nuruk and 
crude enzyme (AV; 100:0, BV; 75:25, CV; 50:50, DV; 25:75, EV; 0:100). In all 
groups, except the AV, major free amino acids were threonine, glutamic acid, 
alanine, valine, and leucine. The content of total free amino acids was highest 
in CV. Twenty volatile compounds were identified and, which were chiefly 
composed of acetic acid, 3-methyl butyl acetate, acetoin, and isoamyl alcohol in 
the samples. The contents of ethyl acetate, isobutyl acetate, 3-methyl butyl 
acetate and phenethyl acetate increased, while those of acetic acid and 
benzaldehyde decreased in the order of AV, BV, CV, DV and EV. The 
electronic-nose analysis indicated that volatile patterns were significantly 
different according to the ratios of nuruk and crude enzyme in brown rice 
vinegar fermentation.

P01 -035

Analyses of Functional Component and Quality Characteristics in 
the Manufacturing of Green Tea Cultivars
Min-Seuk Lee*, Myoung-Gun Choung1, Jin-Ho Lee, Young-gul Kim, Kwan 
Jung Song2 Sulloc Cha R&D Center, Jangwon Co., LTD, Amorepacific Group, 
Korea, 1Department of Herbal Medicine Resource, Kangwon National Uni-
versity, Korea, 2Faculty of Bioscience and Industry, Cheju National University, 
Korea

The principal objective of this study was to compare and analyze functional 
component and qualitative characteristics of manufacturing of green tea 
cultivars. Among different green tea manufacturing methods, steaming and pan 
fired tea did not have an effect on contents of taste compounds, total nitrogen, 
TFAA, theanine, catechin, caffeine. Green color index (-a/b) of Okumidori was 
the highest but that of Yabukita was the lowest both steaming and pan-fired tea. 
It was indicated that manufacturing methods of green tea did not influence taste 
compounds but influenced tea color. There were high correlations between 
scores of sensory tests and taste compounds of tea leaves. The tea cultivars 
containing high contents of TFAA and theanine got high scores in taste item of 
sensory test. Saemidori got higher scores of sensory test in manufacturing 
method of steaming, but on the contrary Huseun got higher score in pan-fired 
method. Therefore these sensory test scores confirm that Saemidori is suited for 
steaming tea, but Fushun is suited for pan-fired tea.

P01 -033

Analysis of Free Amino Acids and Volatile Components in Commer-
cial Brown Rice Vinegar Prepared by Static Acetic Acid Fermentation
Sung-Ran Yoon*, Gui-Ran Kim, Su-Won Lee, Soo-Hwan Yeo1, Yong-Jin 
Jeong2, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Fermentation & Food Processing 
Division, Rural Development Administration, Korea, 2Department of Food 
Science and Technology, Keimyung University, Korea

This study was performed to evaluate the quality of local and imported 
commercial brown rice vinegars prepared by static acetic acid fermentation. 
Major free amino acids of local brown rice vinegars were proline, glutamic 
acid, and phenylalanine, while those of imported ones were proline, valine, 
phenylalanine, lysine, γ-aminobutyric acid, alanine, and isoleucine. The 
contents of γ-aminobutyric acid (GABA) and total amino acids (3686.37- 
4212.27 mg/100 mL) were found significantly higher in imported than local 
brown rice vinegars. The key volatile compounds, analyzed by GC-MS, were 
mainly composed of acetic acid, benzaldehyde, phenethyl alcohol, and 
phenethyl acetate in local, while acetic acid, ethyl acetate, ethyl alcohol, 
isoamyl acetate, phenethyl acetate, isoamylacetate, and benzaldehyde in 
imported brown rice vinegars. The volatiles patterns between local and 
imported commercial brown rice vinegars were effectively distinguished by 
using an electronic-nose, by which it was also elucidated that volatiles profiles 
were similar among the imported vinegars, but different among local vinegars.

P01 -036

Discrimination of Palm Olein Oil and Palm Stearin Oil Mixtures 
Using a Mass Spectrometry Based Electronic Nose
Eun Jeung Hong*, Sue Jee Park, Bong Soo Noh Department of Food Science 
and Technology, Seoul Women’s University, Korea

To discriminate mixing ratios for mixtures of palm olein oil and palm stearin 
oil, a mass spectrometry (MS) based electronic nose and GC were used. The 
intensities of each fragment from the palm olein oil and palm stearin oil by 
electronic nose based on MS were used for discriminant function analysis 
(DFA). When palm olein oil is mixed with palm stearin oil, more than 3% of 
stearin oil can be estimated by DFA. The obtained data were used for 
discriminant function analysis (DFA). DFA plot indicated a significant 
separation of pure palm olein oil and palm stearin oil. The added concentration 
of palm stearin oil to palm olein oil was highly correlated with the first 
discriminant function score (DF1). When palm stearin oil was added to palm 
olein oil, it was possible to predict the following equation; DF1=-0.112× (conc. 
of palm stearin oil)+0.416 (r²=0.95). When palm stearin oil was added to palm 
olein oil, peak area of GC was correlated to DF1 by electronic nose with ratio 
of palm olein oil vs palm stearin oil. Electronic nose based on MS system could 
be used as an efficient method for the authentication of oil.
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P01 -037

Essential Oil Composition of Artemisia princeps var. orientalis
(Pampan) Hara
Hyang-Sook Choi*, Sae Bom Won1, Ji-Hwan Lee, Jin-Hee An, Kyoung-Ju 
Kang, Pa-Rang Moon, Su-Hyeon Kim Department of Food and Nutrition, 
Kyungin Women's College, Korea, 1Department of Food and Nutrition, Seoul 
National University, Korea

Artemisia princeps var. orientals (A. princeps), the family Compositae, is 
widely distributed in Asia including Korea, China, and Japan. A. princeps, 
commonly known as ssuk, is perennial, aromatic, and medicinal plant. Ssuk was
harvested in October 2010 and collected from Key-chungsan Botanical Garden, 
Pohang, Kyungbuk, Korea. The volatile composition of the essential oil from 
ssuk was investigated. The volatile constituents were extracted by the 
hydrodistillation method. Total volatile percent of the essential oils were 
calculated as 95.68%. One hundred volatile flavor components including 26
hydrocarbons (21.87% of peak area), 10 aldehydes (2.4%), 35 alcohols 
(40.06%), 7 ketones (16.47%), 13 esters (6.54%), 8 oxides and epoxides 
(7.64%), and 1 acid (0.7%) were identified. Camphor (11.9%) was the most 
abundant compound, followed by β-caryophyllene (9.11%), dehydrocarveol 
(8.51%), and borneol (7.72%).

P01 -040

Variation of Fatty Acid Composition and Content in Domestic and 
Imported Solar Salt by GC-MS
Su-Yeon Kim*, Su-Jin Park, Heon-Woong Kim, Jung-Bong Kim, Se-Na Kim, 
So-Young Kim, Young-Sook Cho, Jae-Hyun Kim, Hang-Yun Weon, Kyung- 
Sik Ham1 National Academy of Agricultural Science, RDA, Korea, 1Food 
Industrial Technology Research Center, Mokpo National University, Korea

The objectives of this study was to survey compositions and contents variation 
of domestic and imported through fatty acids analysis of solar salt. The 
compositions and contents of fatty acid was determined about 7 varieties of 
domestic and 8 varieties of imported by GC-MS. Qualitative and quantitative of 
fatty acids using the internal standard method and internal standard was 
selected pentadecanoic acid. Myristic acid, palmitic acid, heptadecanoic acid, 
stearic acid, oleic acid, linoleic acid and arachidic acid compounds were 
observed. Among them, palmitic acid and stearic acid was major components. 
As a results, total fatty acid contents were 110-210 µg/100 g. GC-MS analysis 
of fatty acids were detected the unknown 12 compounds. Among the unknown 
compounds U1, U4, U11, U13 highest concentration were not yet identified the 
molecular weight 191.2, 368.3, 282.3, 473.9 m/z were confirmed. Especially, 
palmitic acid showed highest fatty acid and the unknown compounds were 
detected to be significantely higher imported than domestic. In addition, based 
on the results of GC, unknown compounds should be identified through the 
GC-MS.

P01 -038

Comparison of the Essential Oil Profiles of Aster tataricus L. and 
Aster. koraiensis Nakai 
Hyang-Sook Choi*, Sae Bom Won1, Jin-Hee An, Kyoung-Ju Kang 
Department of Food and Nutrition, Kyungin Women's College, Korea, 
1Department of Food and Nutrition, Seoul National University, Korea

Aster tataricus L. (A. tataricus) and Aster. koraiensis Nakai (A. koraiensis) are 
herbaceous perennial plants of the family Compositae. These plants grow 
together under the similar environmental conditions, whereas, A. koraiensis, but 
not A. tataricus, is a unique indigenous plant of Korea. Therefore, this study 
was to compare the volatile composition differences between A. tataricus and 
A. koraiensis and to develop a quality control tool for Korean natural plants. In 
A. tataricus, a total of 99 were identified and quantified as 29 hydrocarbons 
(29.03%), 7 aldehydes (2.11%), 32 alcohols (44.08%), 10 ketones (6.50%), 12 
esters (8.87%), 4 oxids and epoxides (1.13%), 1 acids (3.14%), and 4 
miscellareous (1.13%). On the other hand, 100 compounds including 23 
hydrocarbons (27.76%), 9 aldehydes (4.26%), 31 alcohols (27.99%), 7 ketones 
(6.11%), 15 esters (7.50%), 8 oxids and epoxides (16.40%), 4 acids (2.01%), 
and 3 miscellareous (5.15%) were detected in A. koraiensis. The higher levels 
of caryophyllene oxide (8.38%) and aristolene (7.08%) only exist in A. 
koraiensis.

P01 -041

Comparison of Contents of Carotenoids by Origins in Pepper 
(Capsicum annum L.) Germ Plasm
Hyun Nye Yoon*, Heon-Woong Kim, Jung-Bong Kim, Se Na Kim, So-Young 
Kim, Young-Sook Cho, Kil Soo Jang1, Na Young No, Ho Cheol Ko, Hong-Ju 
Park, Jae-Hyun Kim National Academy of Agricultural Science, RDA, Korea, 
1Gyeongsangbuk-do Agricultural Research & Extension Services, RDA, Korea

Carotenoid composition of capsicum, were quantitatively and qualitatively 
investigated by HPLC. The individual carotenoids were separated as 
capsanthin, lutein, zeaxanthin, β-cryptoxanthin, α-carotene and β-carotene by 
reverse-phase HPLC and identified with their external standards. About 523 
germ plasms that pepper carotenoids were identified on the composition and 
content, total carotenoids and dry weight of the average 20108.0 µg/100 g to 
519.7-84836.4 µg/100 g of the variation, respectively. Each of the individual 
components of the carotenoids and the total percentage rate for the individual 
components compared to the average, capsanthin (25.2%) (average 4960.6 
µg/100g) > β-carotene (21.1%) (average 4985.9 µg/100g) > lutein (20.9%) 
(average 2671.7 µg/100 g) > zeaxanthin (18.4%) (average 4103.3 µg/100g) > β
-cryptoxanthin (12.3%) (average 2983.2 µg/100 g) > α-carotene (2.0%) 
(average 403.3 µg/100 g) in order. As a result of plotting by using SIMCA 
(version 11), ASTA color values   showed that the cluster is created.

P01 -039

Comparative Essential Oil Analyses of Solidago virga-aurea var. 
asiatica Nakai Extracted by Simultaneous Steam Distillation 
Extraction and Hydrodistillation Extraction Methods
Hyang-Sook Choi*, Sae Bom Won1, Ji-Hwan Lee, Pa-Rang Moon, Su-Hyeon 
Kim Department of Food and Nutrition, Kyungin Women's College, Korea, 
1Department of Food and Nutrition, Seoul National University, Korea

The present study was to compare the essential oil profiles of Solidago 
virga-aurea var. asiatica Nakai from different extraction methods, simultaneous 
steam distillation (SSD) and hydrodistillation (HD). In total, 99 and 98 
compounds were identified and quantified in SSD and HD, respectively. The 
main oil components from SSD were 26 hydrocarbons (22.55%), 7 aldehydes 
(3.73%), 37 alcohols (34.48%), 7 ketones (4.73%), 12 esters (6.86%), 5 oxids 
and epoxides (8.92%), 4 acids (7.08%), and 1 miscellareous (0.20%). In HD, 35 
hydrocarbons (23.27%), 6 aldehydes (4.97%), 29 alcohols (16.06%), 6 ketones 
(3.13%), 10 esters (4.12%), 4 oxids and epoxides (6.32%), 7 acids (26.90%), 
and 1 miscellareous (0.21%) were identified. Although the total compounds 
were similar in SSD and HD, the relative peak area percent and identified 
components were apparently different according to the extraction methods.

P01 -042

Influence of the Extraction Method on Quality of Natural Juice
Sung-Gyu Lee*, Eun-Ju Lee, Min-Jung Son, Jin-Hee Kim, Woo-Dong Park, 
Jong-Boo Kim Bio Research Institute, NUC Electronics Co. Ltd., Korea

This study was performed to compare quality of natural juice as affected by the 
extraction method. The natural juice were extracted using method I (prime slow 
juicer) and method II (centrifugal juicer) and then analyzed result about 
physico-chemical properties and contents of vitamins of natural juice made by 
extraction methodⅠand extraction method II. Also, antioxidant activities of 
natural juice made by method I and method II were investigated in vitro. The 
yield of natural juice showed higher extraction method I than extraction method 
II. The contents of vitamins detected method II were smaller than those in 
method I. Radical-scavenging activities of natural juice made by method I and 
method II were examined using α,α-diphenyl-β-picrylhydrazyl (DPPH) radicals, 
2,2'-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid) (ABTS) assay. Particularly,
natural juice made by method I showed higher scavenging activites against 
DPPH, ABTS than natural juice made by method II.
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P01 -043

Simultaneous Determination of Sugars and Sugar Alcohols and 
Sugars Preference Survey
HyunJu Kang*, DongSup Lee, JungSeop Roh Analysis Team, HAITAI 
Confectionery & Foods Co. Ltd., Korea

Food and Drug Administration is being conducted in April 2009 due to 
restrictions of high energy low calorie foods, sugar alcohols instead of sugar as 
is the trend that many products are being replaced. Therefore, simultaneous 
analysis of sugars and sugar alcohols can find the conditions for rapid analytical 
processing to provide measures were carried out as follows. HPLC analysis of 
sugars in the way specified in Korean Food Standards Codex, but the 
simultaneous analysis of sugars and sugar alcohols was limited. Recent analysis 
of sugar alcohols and related test methods are reported, the trend or, sugars and 
for the simultaneous determination test is still lacking. In this study contained 
large amounts of sugar alcohols candy and gum products were purchased and 
used in the existing columns and columns on an extensive comparative analysis 
of recent analysis of the optimum conditions developed, and improved test 
methods and tried to compensate. In addition, the confectionery company- 
specific sales compared to the ranking, rating and ranking matches sold under 
the assumption that consumers prefer to sugar alcohols, by analogy, to apply for 
product development was attempted.

P01 -046

Analysis Method Development of a Protic Solvent by the Plant 
Extract Simulant
Chang-Hwan Oh*, Min-Hee Kim, Ji-Sook Min, Jung-Seop Noh1, Hyun-Jae 
Rha1, Ki-Mi No2, Dong-Gil Leem2, Jayoung Jeong2 Department of Oriental 
Medical Food and Nutrition, Semyung University, Korea, 1Safety Guarantee 
Institute, HAITAI Confectionery & Foods Co., Ltd., Korea, 2National Institute 
of Food and Drug Safety Evaluation, Korea

The analysis method was developed for the quantitation of a protic residual 
solvent in plant originated natural and processed products. To compensate the 
matrix effect of sample, plant extract sample simulant (plant simulant) was 
prepared based on the general composition of fruit juice and red ginseng 
extract. The headspace analysis method coupled to gas chromatography 
(equipped with flame ionization detector) was optimized to maximize the 
credibility of precise quantitative result of a protic solvent (methyl alcohol). 
The recovery results were 81-93% and 90-114% by the water matrix and the 
plant simulant, respectively. The optimized method was applied to various plant 
originated natural products.

P01 -044

Analytical Method Development of Dimethyl-2,6-naphthalene 
Dicarboxylate Migrated from Poly (Ethylene Naphthalate) (PEN) 
into Aqueous Food Simulants
Jun Hyun Sung*, In Shin Kwak, Sung-Kwan Park, Ho-Soo Lim, Young Bin 
Song, Gun Woo Park, So-Hee Kim Food Additives and Packages Division, 
National Institute of Food and Drug Safety Evaluation, Korea

Poly (ethylene naphthalate) (PEN) is polymerized by condensation reaction of 
ethylene glycol and dimethyl-2,6-naphthalene dicarboxylate (2,6-NDC). PEN is 
chemically quite similar to poly (ethylene terephthalate) (PET) but it has better 
barrier properties and is more resistant to hydrolysis in alkaline or very hot 
aqueous conditions. PEN film is applicable to food contact materials. To protect 
consumer health, there are national and federal regulations in Europe for a 
certain limitation of 2,6-NDC for plastics which are intended to come into 
contact with foodstuffs. In Directive 2002/72/EC, the specific migration limit of 
2,6-NDC in food simulants has been established as 0.05 mg/kg. In this study, 
the method to determine 2,6-NDC migrated from PEN into aqueous food 
simulants using liquid chromatography (HPLC). Reverse-phase C18 column 
was used and a mobile phase consisting of acetonitrile and water resulted in 
optimal retention and peak shape. Single-laboratory validation has been 
performed on the developed method to determine linearity, sensitivity, 
repeatability and recovery.

P01 -047

Improvement of Bixin Extraction Yield and Extraction Quality from 
Annatto Seed by Modification and Combination of Different 
Extraction Methods
Chuyen Hoang Van*, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Chonnam National 
University, Korea

Bixin from annatto seed was extracted by submerging in acetone and a 
combined extraction process of sodium hydroxide solution and soybean oil in 
dark condition to improve the extraction yield and reduce content of volatile 
compounds in the extracts. The exclusion of light in acetone extraction did not 
improve bixin extraction yield, but it remarkably reduced content of volatile 
compounds in the extracts compared to those of the process carried out under 
effects of light. The combined extraction of sodium hydroxide solution at 50oC 
for 40 min and soybean oil at 100oC for 20 min also resulted in quite low levels 
of toluene and m-xylene in the extracts. Moreover, this process achieved 
significantly higher bixin extraction yield compared to that of the single 
extractions by sodium hydroxide solution and soybean oil with the same 
extraction period. In conclusion, the exclusion of light in acetone extraction and 
the combined extraction significantly reduced amount of undesirable volatile 
compounds (toluene and m-xylene) in the extracts, and bixin extraction yield by 
the combined extraction was significantly improved compared to that of the 
original extraction methods.

P01 -045

Chemical and Microbiological Characteristics of Commercial 
Makgeolli Made with Rice, Wheat, Potato, Millet, and Corn during 
Distribution
Heeyong Jung*, Kee-Jai Park, Jeong-Ho Lim, Bum-Keun Kim, Jae Hee Jang 
Korea Food Research Institute, Korea

Makgeollis from various grains were compared with products from rice related 
to chemical and microbiological characteristics at 5th day of shelf-life to 
confirm quality change for distribution. Five commercial makgeollis were 
selected as samples, which is called rice (90%), wheat (70%), potato (20%), 
millet (20%) and corn (30%) makgeolli In Hunter color values, b-value of 
wheat makgeolli was 14.47 higher than 6.90-9.37 of other grains. Total acidity 
were ranged 0.47-0.56% and higher than 0.38% of rice makgeolli. Alcohol 
contents of rice wine were 7-9%. Contents of reducing sugars in rice, potato 
and millet makgeollis were near 1.0% but those in wheat and corn makgeollis 
were over 3.0%. Pattern of free sugar contents was also similar to that of 
glucose contents. Glucose contents of corn and millet were over 105 ppm and 
remarkably higher than 5 free sugars of 100-500 ppm. Contents of malic acid, 
succinic acid, and citric acid were near or over 1000 ppm, and contents of the 
other organic acids were 100-500 ppm except for ascorbic acid in trace 
amounts. Level of yeast and lactic acid bacteria was over 107 CFU/mL except 
for wheat and corn makgeolli, respectively.

P01 -048

Establishment of the Analysis Method for Vinyl Acetate as a 
Migrated Monomer of a Food Packaging Material
Chang-Hwan Oh*, Min-Hee Kim, Ji-Hye Hahm, So-Hee Kim1 Department of 
Oriental Medical Food and Nutrition, Semyung University, Korea, 1Safety 
Guarantee Institute, National Institute of Food and Drug Safety Evaluation, 
Korea

The vinyl acetate (VA) analytical method was developed for the four food 
simulants such as distilled water, 4% acetic acid, 20% alcohol and n-heptane. It 
might be possible that VA monomer could be migrated from ethylene-vinyl 
acetate (EVA) which is a copolymer of ethylene and vinyl acetate. The specific 
migration limit of VA in European Union is 12 mg/kg. Static head space 
sampling coupled to gas chromatography (with a PLOT column) was success-
fully optimized for VA spiked in food simulants except n-heptane. The acidic 
food simulant, 4% acetic acid solution must be neutralized with sodium 
carbonate before the following treatment. For a fatty food simulant (n-heptane), 
direct analysis method of aliquot was successfully established with DB-5 
capillary column. The established method was applied to the VA migration test 
of a couple of EVA packaging films. There was no sample where VA was 
detected in this research.



217

The 78th Annual Meeting

P01 -049

Acrylamide Reduction Effects on the Relationship between Sugar 
and Asparagine 
SeungWon Ryu*, Hyun-Jae Rha, SunSung Kim, DongSup Lee, JungSeop Roh 
Haitai Confectionery & Foods, Korea

Acrylamide is a carcinogen that is created after the potatoes are fried. Laryngeal 
cancer, thyroid cancer is known to affect. Acrylamide is cooked at high 
temperatures will occur naturally in some foods. And more heated during 
Acrylamide is known to be detected. Foods, especially carbohydrates (potatoes, 
cereals, etc.) were found to be detected in most. acrylamide in high temperature 
cooking processes (deep-fried, sauteed, etc.) is a substance formed during the 
course of. Recently there has been a huge problem in potato products. The high 
temperature of acrylamide in food through a process of cooking sugar is a 
substance formed from Asparagine has been reported. In this experiment, 
therefore, acrylamide, sugar, Asparagine is to find out the relationship. sugar 
and Asparagine in potatos content should be measured using Domestic, 
American, Australian potatoes. And, after flying, Asparagine, acrylamide 
content by measuring the sugar, Asparagine which affects two to acrylamide 
was evaluated.

P01 -052

Validation of E- and Z-Ajoene in Oil-macerated Using High 
Performance Liquid Chromatography with Ultraviolet Detection
Sunyoung Kim*, Miyoung Yoo, Sanghee Lee, Homoon Seog, Dongbin Shin 
Food Analysis Center, Korea Food Research Institute, Korea

A sensitive analytical method for the determination of E-ajoene and Z-ajoene in 
oil-macerated garlic was validated using HPLC-UV system. The sample 
preparation was conducted on ultra-sonication to obtain two ajoene isomers and 
eight edible oil reacted at 80°C for 4 h with garlic juice. Ajoenes, a garlic- 
derived natural compound, were separated on silica gel column and then, the 
mobile phase was 85% n-hexane and 15% 2-propanol with isocratic condition 
at a flow rate of 1.0 mL/min. Detection was at 240 nm. The validation of HPLC 
method was evaluated following by linearity, LOD, LOQ, precision, accuracy. 
All calibration curves showed good linearity (r=0.998). Overall, intra-day and 
inter-day were in the range of 0.12-2.3% and 2.84-5.26%, respectively. And 
recovery test were in range of 87.17-98.53% for E-ajoene and 85.16-99.23% for 
Z-ajoene. Not only precision test such as inter-day and intra-day but also 
recovery test for accuracy was effective. Therefore, analytical methods and 
validation results may be verified useful for quality evaluation of ajoenes in 
oil-macerates of garlic products. 

P01 -050

Determination of Biogenic Amines in Refined Rice Wine Using 
Ultra High Pressure Liquid Chromatography Coupled with Mass 
Spectrometry
Sanghee Lee*, Hye-Seon Eom, Miyoung Yoo, Dongbin Shin Food Analysis 
Center, Korea Food Research Institute, Korea

A rapid and reliable method for the simultaneous determination of twelve 
biogenic amines (BAs; agmatine, phenylethylamine, tyramine, putrescine, cada-
verine, histamine, serotonin, tryptamine, spermidine, noreinephrine, dopamine, 
and spermine) in refined rice wine (cheongju) was optimized and validated 
using ultra high pressure liquid chromatography-electrospray tandem mass 
spectrometry (UHPLC-ESI-MS/MS). The BAs were dansylated and separated 
on a C8 column under LC gradient of 7-min duration, and detected by MS/MS 
with the multiple reaction monitoring mode (MRM). This method exhibited 
excellent linearity for all of the analytes with correlation determination (r2) 
higher than 0.95. The limits of detection (LODs) were 5.8-92.7 µg/kg. The 
precision results were expressed as relative standard deviation (RSD), ranged 
from 0.3% to 14.3% for intra-day and from 0.9% to 15.4% for the inter-day. 
The proposed method will help to ensure for quality control by monitoring of 
BAs in cheongju.

P01 -053

Analysis of General Compounds and Composition in Brassica rapa 
and Brassica juncea
Ganchimeg Gantumur*, Seunghyun Choi, Ilnam Oh, Jong-Tae Park, Gilhwan 
An Department of Food Science and Technology, Chungnam National 
University, Korea

Chinese cabbage (Brassica) vegetables have an important role in human 
nutrition. The 16 varieties of Brassica were analyzed to determine general 
compounds and vitamins. The green and white parts were analyzed separately. 
The moisture content was higher in the white part (AVG 91.4%) than that in the 
green part (AVG 88.0%). The minerals measured in this study were Al, B, Ca, 
Cr, K, Mg, Mn, Ni, and Zn. The green part contained 1.5-2.5 times more 
amount of minerals than the white part. Cr and Ni were not detected from all of 
the 16 cultivars. The crude protein (2.53±0.16 mg/g) and reducing sugar 
(15.42±0.87 mg/g) of the green part were 20-7% higher than that of the white 
part. The green part had higher pectin (1.72±0.10 mg/g) than white part 
(1.54±0.09 mg/g). The content of cellulose of white part (150±5 mg/g) was 
higher than the green part (97.1±3.3 mg/g). Vitamin C and E were higher in the 
green part (0.114±0.016 mg/g and 49.7±1.7 µg/g) than white part (0.092±0.019
mg/g and 32.6±1.7 µg/g). The results indicate that the green part of Brassica 
has greater contents of nutrients than white part.

P01 -051

Rapid Determination of Polycyclic Aromatic Hydrocarbons (PAHs) 
in Shellfish
Su-ji Kim*, Hyejin Park, Sanghee Lee, Dongbin Shin, Miyoung Yoo Food 
Analysis Center, Korea Food Research Institute, Korea

This study was performed to establish the rapid analytical method for fourteen 
polycyclic aromatic hydrocarbons (PAHs) in shellfish. The quick and simple 
QuEChERS sample preparation was used. The method involved a simple 
solid-liquid extraction, clean-up with a primary and secondary amine (PSA), 
and determination by HPLC with fluorescence detection. The limits of 
detection (LODs) and limits of quantification (LOQs) were ranged from 0.01 to 
0.99 µg/kg and 0.02 to 2.99 µg/kg, respectively. Repeatability of this simplified 
sample preparation procedure for all target analytes was ranged from 0.68 to 
5.49% and recovery on the level 20-500 µg/kg ranged from 76.32 to 96.55%. 
The 14 PAHs levels in 4 samples (manila clam, oyster, hard clam, cockle) from 
South coast of Korea ranged from 1.26 to 5.72 µg/kg and the Yellow sea sample 
from oil contaminated bay ranged from 1.38 to 4.93 µg/kg. But the assessment 
results were considered as low concern for health risk. The method is allowed 
to confirm or not the presence of the selected PAHs in shellfish.

P01 -054

Analysis of Synthetic Food Color (Tar Colorant) in Food Material 
by High Performance Liquid Chromatography
Jong Kap Yim*, Ho Jae Shin, Tae Joong Bae, Eun Kyung Jo, Na Rae Song, 
Jeong Wook Jeon, Byung Moon Jung, Wan Sik Kim Food Safety Research 
Center, R&D Center Maeil Dairies Co., Ltd, Korea

The first synthetic organic colorant, called mauve, was discovered in 1856. 
Discoveries of similar colorants soon followed and they quickly became used to 
color foods, drugs, and cosmetics. Because these colorants were first produced 
from by-products of coal processing, they were known as “coal-tar colors.”
Recently, tar colorants in food that children and young people prefer to eat are 
giving attention to their health problem. A lot of studies found out several tar 
colorant caused diseases such as a liver compliant, thrombocytopenia, asthma 
and cancer in human. In Korea Food Additive Code, 9 tar colorants (Tartrazine 
Y4, Sunset Yellow FCF Y5, Amaranth R2, Erythrosine R3, Allura Red AC 
R40, Ponceau 4R R102, Brilliant Blue FCF B1, Indigo carmine B2 and Fast 
Green FCF G3) are permitted to be used in food and food material. In this 
study, we conducted the monitoring of commercial available fruit juice 
materials. 9 kinds of tar colorants were analyzed by high-performance liquid 
chromatography with a photodiode array detector from 10 samples.
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P01 -055

Physicochemical Properties of Opuntia humifusa
Mi-Na Cha*, Hyun-Il Jun, Seon-A Jang, Myung-Kon Kim1, Geun-Seoup Song1, 
Young-Soo Kim Department of Food Science and Technology, Chonbuk 
National University, Korea, 1Department of Food Science and Biotechnology, 
Chonbuk National University, Korea

This study was performed to investigate   physicochemical properties of Opuntia 
humifusa. The higher AIS (alcohol insoluble substance) content was obtained 
from stem (72.23%) of Opuntia humifusa than fruit (26.25%). The soluble, 
insoluble and total dietary fiber contents were 9.83, 13.00, and 22.83% for fruit, 
24.13, 49.12, and 73.25% for fruit AIS, 30.27, 27.05, and 57.33% for stem and 
18.64, 54.81, and 73.45% for stem AIS, respectively. Total sugar contents of 
fruit and stem were higher than those of AIS, while total uronic acid contents of 
AIS were higher than those of fruit and stem. Fruit and stem were mainly 
composed of rhamnose, xylose, arabinose, glucose and galactose, while AIS 
were of rhamnose, xylose and galactose. Major minerals of stem, fruit and AIS 
were K, Ca and P. The WHC, OHC, bulk density and swelling of fruit AIS were 
higher than those of fruit, while stem AIS were higher than stem. Bile acid 
retardation index of fruit AIS and stem AIS were 33.9 and 25.6% at 4 h of 
dialysis treatment, respectively.

P01 -058

Characterization of a Calcium-binding Peptide Isolated from Chlorella 
Protein Hydrolysates
Ji Hye Lee*, So Jeong Jeon, Kyung Bin Song Depatment of Food Science 
and Technology, Chungnam National University, Korea

To isolate a calcium-binding peptide from chlorella protein hydrolysates, 
chlorella protein was extracted and hydrolyzed using a commercial protease, 
Flavourzyme. The degree of hydrolysis and calcium-binding capacity were 
determined using trinitrobenzenesulfonic acid and orthophenanthroline method, 
respectively. The enzymatic hydrolysis of chlorella protein for 6 h was 
sufficient for the preparation of chlorella protein hydrolysates. The hydrolysates 
of chlorella protein were then ultra-filtered under 5 kDa as molecular weight. 
The membrane filtered solution was fractionated using ion exchange, reverse 
phase, normal phase chromatography, and fast protein liquid chromatography to 
identify a calcium-binding peptide. The purified calcium-binding peptide had a 
calcium binding activity of 0.166 mM and was determined to be 700.48 Da as 
molecular weight, and partially identified as a peptide containing Asn-Ser-Gly- 
Cys based on LC/ESI tandem mass spectrum.

P01 -056

Comparative Analyses of Nutritional Components in Brassica rapa 
Species from China
Davaajargal Igori*, Seunghyun Choi, Jaemin Ko, Jong-Tae Park, Gilhwan An 
Department of Food Science and Technology, Chungnam National University, 
Korea

Chinese cabbage (Brassica rapa) is highly diverse and has great economical 
and nutritional significance in the world. The objective of this study was 
comparative analyzes of the nutrients and the functional ingredients in Chinese 
cabbage. The green part and the white part of 38 variety of Brassica rapa were 
analyzed separately. The moisture was similar, but the ash and the crude protein 
were higher in the green part. Reducing sugar, cellulose, and pectin content of 
the green part ranged 2.85-36.46 mg/g, 11.70-81.17 mg/g, 0.52-2.05 mg/g, 
respectively. Those in the white part were 3.20-34.64 mg/g, 11.22-69.92 mg/g, 
and 0.27-1.81mg/g. Vitamins in the green part ranged vitamin C, 38.59-292.14 
µg/g; vitamin E, 19.96-75.69 µg/g. The white part showed low amount of 
vitamin C (51.80-191.54 µg/g) and vitamin E (18.93-34.66 µg/g) than the green 
part. The green part of 38 species showed 1.5-2.5 times higher mineral (Fe, Ca, 
K, and Mg) contents than the white part. The results could provide the data on 
the nutritional quality of the Chinese cabbage to the consumers, the food 
industry, and the breeders.

P01 -059

Determination of Penicillins Residues in Livestock Products by 
LC/MS/MS
Ji Young Song*, Soo Jung Hu, Hyunjin Joo, Joung Boon Hwang, Mi Ok Kim, 
Shin-Jung Kang, Dae Hyun Cho Gyeoin Regional Food and Drug Administr-
ation, Korea

Penicillins are widely used in veterinary medicine for preventing and treating 
bacterial infections. Despite the positive effects of these drugs, improper use of 
penicillins poses a potential health risk to consumers. This study has been 
undertaken to determinate multi-residues of penicillins, including amoxicillin, 
ampicillin, oxacillin, bezylpenicillin, cloxacillin, dicloxacillin, and nafcillin, 
using liquid chromatographic tandem mass spectrometry (LC/MS/MS). The 
developed method was validated for specificity, precision, recovery, and 
linearity in livestock products. The analytes were extracted with 80% 
acetonitrile and clean-up by a single reversed-phase solid-phase extraction step. 
Six penicillins presented recoveries higher than 76% with the exception of 
Amoxicillin (59.7%). Relative standard deviations (RSDs) were not more than 
10%. LOQs values ranged from 0.1 and to 4.5 µg/kg. The method was applied 
to 19 real samples. Benzylpenicillin was detected in 9 samples and Cloxacillin 
was detected in 6 samples. But the detected levels were under the MRL levels 
for penicillins in samples.

P01 -057

Calcium Binding Materials Isolated from Smilax china Rhizome
Ji Hye Lee*, So Jeong Jeon, Kyung Bin Song Department of Food Science 
and Technology, Chungnam National University, Korea

Calcium is an essential mineral, and insufficient calcium intake is related to a 
disease like osteoporosis. Thus, there has been growing interest in calcium 
absorption to prevent bone diseases. Calcium is mostly fortified as calcium salts 
which have low bioavailability in the body. Therefore, there have been studies 
on calcium supplement for the improvement of absorption and bioavailability. 
Smilax china L. rhizome has been used as traditional medicinal remedy such as 
a treatment of mercury poisoning in East Asia. This study was performed to 
isolate the calcium binding substance from Smilax china L. rhizome. The 
calcium binding substance from Smilax china L. rhizome hot water extract was 
isolated using ion exchange, normal phase HPLC, and gel filtration chromato-
graphy, and each fraction was determined for calcium binding activity. The 
isolated calcium binding fraction can be used as a calcium supplement for 
calcium deficiency.

P01 -060

Fast Multi-residues Screening of 394 Pesticides in Foods 
SongYue Cui*, DaeYoung Bang, JungHoon Lim, Hyung-hwan Park, 
YongTack Kim Lotte R&D Center, Korea

Pesticide residues were extracted from food with QuEChERS (Quick, Easy, 
Cheap, Effective, Rugged, Safe) method. The residues were analyzed by 
GC/ECD, FPD, GC/MS/MS and LC/MS/MS. The coefficient of variation (CV) 
for the intra- and inter-day precision was <5% (n = 6). The Recoveries of 394 
pesticides were ranged from 30 to 130% and a majority of them, 85% to be 
exact, had recoveries of higher than 50%. The limits of quantitation (LOQ) for 
the most pesticides were 0.1 µg/kg or lower. The Multi-pesticide residues 
LC/MS/MS screening method for detection of 245 anylytes were successfully 
detected in a positive and negative ion mode by LC/MS/MS, 99 and 50 analytes 
by GC/MS/MS and GC-ECD/FPD, respectively. 0.02 mg/kg of parsley and 0.06 
mg/kg of rice were detected in these methods. The detection values were lower 
than the highest permissible residue level. Even if there is no standard, lower 
than 0.01 mg/kg of pesticide residue was able to be analyzed as well.
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P01 -061

The Identification Characteristics of Gamma-irradiated Pepper on 
Different Mixing Ratios by Analyzing Thermoluminescence (TL) 
HaengSuk Jeong*, JungHoon Lim, Hyung-hwan Park, YongTack Kim Lotte 
R&D Center, Korea

This study was conducted to identify detection characteristhic of γ-irradiated 
pepper with different mixing ratios by Thermoluminescence (TL). Pepper was 
irradiated with 60Co γ-ray source at 1 kGy and 10 kGy, and respectively mixed 
with unirradiated pepper by the ratio of 0.5, 1, 5, and 10%. Unirradiated pepper 
was used the control. Mineral extraction and irradiation detection was 
conducted in accordance with Korean Food Standards Codex. Unirradiated 
pepper showed a glow curve having the highest peak around 300°C by 
background radiation. Its TL ratio (TL1/TL2) was 0.0067, which was identified 
as unirradiated. All the 1 kGy-irradiated mixtures with 0.5, 1, 5, and 10% 
showed less than 0.1 of TL ratio. In the range of 150-250°C, particular glow 
curves appeared only in 10% mixture. Among the 10 kGy-irradiated mixtures, 
0.5 and 1% mixtures showed less than 0.1 of TL ratio, so it was impossible to 
detect irradiation. But the mixtures with 5 and 10% showed over than 0.1 of TL 
ratio, and they were identified as irradiated. In the range of 150-250°C,
particular glow curves appeared in the 1, 5, and 10% mixtures, but not in the 
0.5% mixture.

P01 -064

Development of a Rapid Method for the Simultaneous Analysis of 
Biogenic Amine by u-HPLC
Jong-Cheul Ko*, Jong-Chan Kim, Seung-Weon Jeong, Mi Jang, Yoon-Sun 
Yang, Jin-Woong Jeong Korea Food Research Institute, Korea

The simple, rapid and reliable u-HPLC method for the simultaneous 
determination of biogenic amines in foods was developed. The twelve biogenic 
amines, which are the most important substance in food samples, were 
derivatized with dansyl chloride prior to u-HPLC separation. Highly efficient 
separation was achieved together with drastically reduced analysis time (ca. 20 
min) compared to published HPLC methods. All compounds were separated on 
a Waters Acquity TM UPLCTM BEH column with water and acetonitrile at a flow 
rate of 0.3 mL/min and detector set at 225 nm. The analysis is very fast, all 
amines are well resolved, andmines are eluted from the column in less than 15 
min. Validation experiments have shown that the assay has good precision and 
accuracy over a wide concentration range. The average repeatability of the 
method ranged between 1.22% and 3.14%. Limits of detection (LOD) for 
considered amines ranged between 0.41 and 1.31 µg/mL, and limits of 
quantitation (LOQ) for considered amines ranged between 0.12 and 0.39 
µg/mL. Validation experiments have shown that the assay has good precision 
and accuracy over a wide concentration range.

P01 -062

GC-MS Profile of Volatile Compounds in Marinated Bulgogi
Sang Pil Hong*, Eun-Mi Kim, Min-A Lee, Nam Hyouck Lee, Eun Ji Jo Korea 
Food Research Institute, Korea

Volatile compounds in cooked bulgogi were analyzed by purge and trap 
apparatus connected to GC-MS spectrophotometer as a fast and effective tool 
for the volatile analysis. A total of 23 volatile compounds, consisting of 3 
alcohols, 3 aldehydes, 1 hydrocarbon, 3 ketones, 6 sulfurs, 4 terpenes and 3 
others were identified in bulgogi cooked by pan frying. Volatiles such as 
fulfural and benzaldehyde produced by heating at high temperature or 
interaction between meat and marinade ingredients were not detected but 
increased level of dimethyldisulfide was identified through this method.

P01 -065

The Measurement and Uncertainty Evaluation of Biogenic Amines
Seung-Weon Jeong*, Jong-Cheul Ko, Hui-Seung Kang, Jong-Chan Kim, 
Yoon-Sun Yang, Kee-Jai Park Korea Food Research Institute, Korea

A systematic uncertainty evaluation for biogenic amines measurement in food 
and canned food was studied in this work. Biogenic amines of analytical 
method which is accepted as an official method for amines measurement can be 
verified from the evaluation of uncertainty. Biogenic amines were separated at 
BEH C18 by u-HPLC. Uncertainty parameters related to the measurement were 
evaluated according to the ISO guide for uncertainty evaluation, and 10% of 
measurement uncertainties were obtained from the biogenic amines 
measurement. The result of the uncertainty was low ppm level for biogenic 
amines by using u-HPLC method. The measurement uncertainty was measured 
6.6-9.0 mg/kg. From this study, it was possible to estimate measurement 
uncertainty for biogenic amines in food and canned food. This study will 
contribute to setting up criteria in biogenic amines measurement.

P01 -063

Effects of Harvest Location and Cultivar of Strawberry Fruit on 
Antioxidant Concentrations and Activities
WonYoung Jang*, HyunJu Lee, JaeHyeok Jo, SeungWook Kim, Young-Jun 
Kim, Seung-Hyun Jung Ottogi Food Research Center, Korea

In this experiment, we tested the influence of various cultivated locations and 
major cultivars on antioxidant capacity of strawberry flesh. The three popular 
domestic strawberry cultivars (Yukbo, Seolhyang and Janghee) from three 
different locations (Kyungbuk, Chungnam and Taegu) were used. Yukbo 
strawberry cultivated in Taegu showed the highest anthocyanin concentration 
(16.51 mg CGA (cyanidin 3-glucoside equivalent)/100 g), which was three 
times higher than that of Janghee (5.01 mg CGA/100 g) from Kyungbuk 
location. The color of inside and outside of Yukbo strawberry flesh was allred 
comparing to Seolhyang and Janghee cultivars which showed red color only on 
the outside of the flesh. The average of total phenolic and flavonoid 
concentration cultivated in Taegu was high, Taegu 210.85 mg GAE (gallic acid 
equivalent)/100 g, Taegu 57.90 mg GAE/100 g, respectively. Taegu strawberry 
had a high total antioxidant activity. Among them, Yukbo strawberry was 
higher (217.5 and 367.11 mg vitamin C equivalent/100 g, respectively) than the 
others. In this study, Yukbo strawberry cultivated in Taegu has most effective 
antioxidant activity.

P01 -066

The Characteristic of Bakery Mix Prepared by Different Types
Hui-Seung Kang*, Mi Jang, Seung-Weon Jeong, Jong-Cheul Ko, Bum-Keun 
Kim, Jong-Chan Kim Korea Food Research Institute, Korea

This study was conducted to evaluate the quality characteristic of 63 bakery 
mixes (prepared mixes of the dry ingredients) by different type and to set up the 
standard for classification and guideline. When comparing bakery mixes, Bread 
mix was higher than confectionary mix, other mixes in moisture content and 
crude protein content, while it was lower in crude lipid content. Differences in 
the ash and acid-insoluble ash were not found among the bakery mixes. The 
composition of fatty acid showed that unsaturated fatty acids and saturated fatty 
acids account for 3.4, 2.5% respectively, while trans fatty acid was not detected. 
The particle size was measured for a given 500 ㎛ of sieve (No. 35), 90% of 
Bread mix, 76% of Confectionary mix and 66 % of Other mixes passed through 
the sieve, respectively. This result is considered to be a useful basic data for the 
bakery premixes.
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P01 -067

The Comparative Analysis of Capsicinoids, Extraction Method of 
Red Pepper Powder
Jong-Chan Kim*, Yoon-Sun Yang, Hui-Seung Kang, Mi Jang, Seung-Weon 
Jeong, Jeong-Ho Lim Korea Food Research Institute, Korea

In this research, we compared and analyzed difference of capsicinoids content 
by particle size and amount of red pepper powder to standardize the spiciness of 
red pepper powder. To analyze the capsaicinoids contents of red pepper powder 
on the market, the powder was sifted through 18, 35, 48, and 60 mesh and 
capsaicinoids extracted by 0.1, 0.25, 0.5, 0.75, and 1.0 g with 15 mL of 
methanol and quantified through HPLC. Although the total comparative 
analysis of capsaicinoids content showed that there was an inverse increase of 
capsaicinoids content per mesh size, the capsaicinoids content for 60 mesh or 
less tends to be lower than the capsaicinoids content for 48 mesh or less. 
Regarding to the amount of red pepper powder, there was a direct correlation 
between amount of red pepper powder and capsaicinoids content. However, 1.0 
g of red pepper in 15 mL of methanol showed tendency of having reduced 
capsaicinoids content. 0.75 g of capsaicinoids content of red pepper powder 
increased, whereas 1.0 g of capsaicinoids content of red pepper powder was 
reduced.

P01 -070

The Changes after Storage of Commercial Fresh Makgeolli
Hye-Ryun Kim*, Ae-Ran Lee, Young-Hee Kwon, Jae-Ho Kim, Byung-Hak 
Ahn Korean Alcoholic Beverage Research Center, Korea Food Research 
Institute, Korea

This study was conducted to investigate the changes of physico-chemical 
properties and volatile components during storage of commercial fresh 
makgeolli. We collected the fifteen commercial fresh makgeolli around Korea. 
At the first, we conducted to analyze physico-chemical properties and sensory 
attribute of the commercial fresh makgeolli. After storage for 2 weeks at 25°C,
we investigated the alcohol content, pH, soluble solid, total acid, reducing 
sugar, organic acid, free sugar, turbidity, color, viscosity, suspension stability and 
volatile components. After storage, alcohol content and total acid content 
increased while the reducing sugar and free sugar content reduced. In the 
organic acid, showed up to reduce the succinic acid and increase the lactic acid 
and acetic acid on the other hand. Volatile flavor components in the fifteen 
commercial fresh makgeolli were identified by using GC-MSD. Seventeen 
esters, three alcohols, two acids and one other compound were identified. Ethyl 
palmitate, ethyl oleate and ethyl linoleate were predominantly found in the 
range of 6.54-43.85% as a major component by using relative peak area, except 
ethyl alcohol.

P01 -068

Quantitative Analysis of Pb and Cd in Kimchi by Using Standard 
Addition Method
Hyunkook Park*, Junghee Son1, Yongju Jung1, Ikjae Lee1 Electronics and 
Telecommunication Research Institute (ETRI), Korea, 1Scientec Lab Center 
Co., Ltd., Korea

The main ingredient of kimchi is a cabbage, and it made with welsh onion, 
garlic and pepper as an additional ingredient. When the heavy metals included 
in the kimchi are analyzed by spectrometric methods such as Atomic 
Absorption Spectrometry (AAS) and Inductively Coupled Plasma Optical 
Emission Spectrometry (ICP-OES), the ingredients cause to serious matrix 
effect. In the spectrometric methods, calibration curve method is used for 
calibration of unknown sample generally. But the method is difficult to apply 
for the calibration when the sample have complex matrix like as kimchi. 
Standard addition or internal standard methods are useful for that case. In this 
study, quantitative analysis on Pb and Cd in the kimchi sample pretreatmented 
by dry ashing and wet ashing method respectively was performed by AAS. The 
results by standard addition method and calibration curve method were 
compared.

P01 -071

Analysis of Various Oils after Treatment with Different LED 
Irradiations Using Mass Spectrometry-based Electronic Nose
Ki Hwa Kim*, Bong Soo Noh Department of Food Science and Technology, 
Seoul Women’s University, Korea

The objective of this study was to analysis volatile compounds from different 
types of oil under LED (Light Emitting Dioxide) irradiation for 12 weeks. Light 
from yellow, red, blue, dark, fluorescence light were treated by LED equipment. 
A mass spectrometry-based electronic nose and DFA (discriminant function 
analysis) were used to determine the amount of volatiles from various oil under 
LED irradiation. As exposure time of LED increased, volatile compounds of 
sesame oil and perilla oil increased considerably under blue light and soybean 
oil has increased little under blue light irradiation, while volatiles of extra virgin 
olive oil increased under fluorescent light. Analysis by electronic nose 
suggested that the LED-induced volatile compounds of oil might be heptanal, 
nonanal, hexanal, pentanal, 2-heptanal, benzaldehyde, octanal, 2-octenal, 
2-decenal, 2-undecenal, and 2,4-decadienal.

P01 -069

Analysis of Trans Fatty Acids Content in Infant Formula in Korea
Eun Kyung Jo*, Ho Jae Shin, Jong Kap Yim, Tae Joong Bae, Na Rae Song, 
Jeong Wook Jeon, Byung Moon Jung, Wan-Sik Kim Food Safety Research 
Center, R&D Center Maeil Dairies Co., Ltd, Korea

Trans fatty acids (TFAs) are all fatty acids containing one or more double bonds 
in the trans configuration. TFAs are naturally present in ruminant milk and 
meat: they are formed by bacterial bio-hydrogenation in the rumen of cows, 
sheep and goats. Mainly trans-octadecanoic acids (t-C18:1) are formed with 
small amounts of trans-octadecadienoic (t-C18:2) and trans-octadecatrienoic 
acids (t-C18:3). TFAs may also be present in infant formula. They come either 
from milk fat and/or vegetable fats depending on the specific recipe and the 
quality of the raw materials. The aim of this study was to determine TFAs 
contents of commercial infant formulas sold in Korea. The number of samples 
examined was 17 infant formula products. The extraction of total lipid in infant 
formula was by the acid digestion method. All samples were analyzed by gas 
chromatography (GC) using a SP-2560 capillary column and a flame ionization 
detector (FID). TFAs contents ranged from 0.19 to 1.45 g/100 g total fat in all 
the analyzed samples. It was similar to the level of TFAs in Korean Mothers’
milk.

P01 -072

Comparison of Chemical Compositions and Microflora of Kimchi 
Products Distributing in Japan and Korea
Seung Kee Cho*, Jin Seok Moon, Eun Young Seo, Gan-Erdene Otgonbayar, 
Ji Eun Ahn, Tae-Jip Kim, Nam Soo Han Department of Food Science and 
Technology, Chungbuk National University, Korea

The goal of this study was to investigate the physicochemical and microbial 
characteristics of kimchi products in Japan (J) and Korea (K) to understand the 
Japanese consumer’s taste preference and the manufacturing process in the 
companies. When J- and K-products were analyzed, the salinity contents giving 
salty taste were the same (2.3%) and pHs were 4.8 and 4.3, respectively. In case 
of organic acids giving sour taste, high amount of acetic acid (15 g/L) was 
detected in J-products while high concentration of lactic acid (3 mg/L) was 
detected in K-products. The total sugar contents giving sweet taste products 
were 4.58% and 1.86% in J- and K-products, respectively. The concentration of 
sugar alcohols in K-products were higher than those in J-products. The 
capsaicin contents giving spicy taste were higher in K- product (1.291 mg/L) 
while it was 0.787 in J-products in average. Colorimetry analysis showed that 
J-product has higher values in a* (redness). In case of rheological attributes, 
K-products showed higher values in hardness and chewiness. The number of 
lactic acid bacteria was 106 and 108 CFU/mL in J- and K-products, respectively, 
showing higher values in the K-products.
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P01 -073

Physicochemical Properties of Kochujang Sterilized Using Mash 
Copper 
Yoon-Mi Park*, Sung-Hee Jun, Han Guo, Young Yoon, Young-Soo Kim 
Department of Food Science and Technology, Chonbuk National University, 
Korea

Kochujang was sterilized using mash copper and investigated the physico-
chemical properties. The samples were taken out every 5 min during the 
sterilization, which lasted for 85 min. Total aerobic bacteria did not change 
significantly through the sterilization. Yeast was not found after 45 min of 
sterilization. pH was changed to from 4.73 to 4.79 during the sterilization. 
Hunter L, a, and b values had no significant changes during sterilization. Based 
on these results, the optimum sterilization time for kochujang using during 
sterilization mash copper was determined to 45 min.

P01 -076

Development of the Rapid Analysis for Mycotoxins (Aflatoxin and 
Ochratoxin) in Microbial Fermented Tea by Enzyme-linked Immu-
nosorbent Assay Kit
Gil-Yong Cheon*, Han-soo Seo, Seung-Jin Ma Department of Food 
Engineering, Mokpo National University, Korea

Microbial fermented tea (MFT) which is well known as Pu-erh tea have been 
reported to manufacture by post-fermentation of microorganisms, especially 
Aspergillus sp. and Penicillium sp. The species of Aspergillus, Penicillium 
produce mycotoxins such as aflatoxin and ochratoxin. In our previous study for 
safety evaluation of MFT, aflatoxin or ochratoxin were found on four out of 80 
kinds of MFT on market, although their containing amounts were below in 
CODEX standard. This study deal with development of the rapid analysis 
methods for aflatoxin and ochratoxin in MFT using enzyme-linked immuno-
sorbent assay (ELISA) kits. The pre-treatment with C18 cartridge and 
MeOH-H2O solvent elution system was applied to the method, because the 
major constituents in MFT such as catechins, gallic acid and caffeine showed 
interference effects on ELISA kits for the mycotoxin analysis.

P01 -074

Comparing Radiation-induced Hydrocarbons by Gamma- and 
Electron-beam Irradiation in Vienna Sausage
Sun-Im Lee*, Dong-Bok Jeon, Jae-Sung Kim1, In-Sun Jung1, Young-Shin 
Hong1, Cho-Yi Choi1, Sung-Hwa Choi1, Ga-Hyun Lee1, Kyong-Su Kim1 

Department of International Tea Culture, Chosun University, Korea, 
1Department of Food and Nutrition, Chosun University, Korea

This study was performed to evaluate the effect of gamma- and electron beam 
irradiation on the concentration of the radiation-induced hydrocarbons in vienna 
sausage, commercially available in the market. Samples were irradiated at the 
dose of 0, 1, 3, 5, and 7 kGy. Hydrocarbons in the lipid of irradiated samples 
were extracted by solid phase extraction (SPE) cartridge packed with florisil 
and then identified by gas chromatograph-mass spectrometry (GC/MS). Major 
hydrocarbons were 1-hexadecene (C16:1) and heptadecane (C17:0) derived from 
stearic acid and heptadecane was the most one in all irradiated samples. The 
hydrocarbons were detected above the level of 1 kGy dose, while they were not 
detected in the non-irradiated samples. The concentration of hydrocarbons was 
increased according to the irradiation dose. The formation pattern of radiation- 
induced hydrocarbons was similar, but the concentrations were varied between 
the radiation sources. The concentration of hydrocarbons from gamma 
irradiated samples was higher than that from e-beam irradiated samples.

P01 -077

Evaluation of Physical Quality Attributes of King Oyster Mush-
rooms on Gamma Irradiation
Kashif Akram*, Jae-Jun Ahn, Gui-Ran Kim, Joong-Ho Kwon Department of 
Food Science and Technology, Kyungpook National University, Korea

The study was conducted to evaluate changes in physical quality attributes 
(physical appearance, color, texture, weight, & sensory characteristics) of 
irradiated king oyster mushrooms. The mushroom samples were gamma- 
irradiated (0, 1, 2, and 3) and quality parameters were determined over a storage 
period of 4 weeks at 5°C. Hunter’s L value (lightness) increased on irradiation 
which remained throughout the storage period, whereas a and b showed a little 
decreasing trend. The physical texture as measured by Physica rheometer 
showed decrease in firmness with increasing dose. A decreasing trend was 
experienced in difference of firmness between the control and irradiated 
samples with the storage time. Same trend was found for weight loss during 
storage. In physical appearance control sample showed mold attack, while 3 
kGy-irradiated mushroom was found much soft at the 3rd week of storage. 
Scanning electron microscopy showed looser structures in irradiated samples. 
E-nose analysis showed different patterns between the control and irradiated 
samples.

P01 -075

Comparing Radiation-induced Hydrocarbons by Composition of the 
Fatty Acids in Electron-beam Irradiated Sliced Octopus and Dried 
Squid
Young-Shin Hong*, Sun-Im Lee1, Dong-Bok Jeon1, Jae-Sung Kim, In-Sun 
Jung, Cho-Yi Choi, Sung-Hwa Choi, Ga-Hyun Lee, Kyong-Su Kim 
Department of Food and Nutrition, Chosun University, Korea, 1Department 
of International Tea Culture, Chosun University, Korea

This study was performed to evaluate the content and the decomposition pattern 
of radiation-induced hydrocarbons by the dose of e-beam irradiation to sliced 
octopus and dried squid. Lipids were extracted from the samples irradiated at 
the various radiation doses (1, 3, 5, 7, and 10 kGy) and the non-irradiated 
samples. Hydrocarbons were also extracted from the lipids by solid phase 
extraction (SPE) cartridge packed with florisil and then identified by GC/MS. 
The major hydrocarbons in the irradiated sliced octopus and dried squid were 
1-tetradecene and pentadecane derived from palmitic acid and 1-hexadecene 
and heptadecane from stearic acid. The concentration of hydrocarbons from the 
irradiated dried squid was determined higher than that from the sliced octopus, 
because the contents of major fatty acids in dried squid was higher than those in 
sliced octopus. The concentration of hydrocarbons was differ from the 
composition of the fatty acid at the same radiation dose and increased according 
to the level of radiation dose. Therefore, it was confirmed that the concentration 
of hydrocarbons was increased in proportion to the content of fatty acid.

P01 -078

Exposure Assessment of Cadmium in the Most Commonly Consumed 
Food for Children in Seoul, Korea
Ae Son Om*, Ae Jung Lee, Ah Ra Cho, Ji Sun Lee, Yoo Jin Chai Department 
of Food and Nutrion, School of Human Ecology, University of Hanyang, 
Korea

Heavy metal hazard has been increased in the world which leads to one of the 
most serious challenges confront human health. This study aimed to evaluate 
dietary Cadmium (Cd) exposure to schoolchildren in Seoul. For this research, 
28 most frequently consumed foods (MFCF) were selected on the basis of 
Korean National Health and Nutritional Survey (KNHANES) with some 
scientific modifications. One hundred eighty eight students (aged 7-12 years) at 
elementary schools conducted by Gang survey to assess daily intake, frequency 
and purchased place of MFCF with questionnaire. MFCF samples were 
purchased from Grand Markets in Seoul to identify of Cd content by 
inductively coupled plasma mass spectrometer (ICP/MS). Consequently, the 
weekly intake of Cd for boys and girls were 0.084 mg and 0.100 mg, 
respectively. Hazard Index (HI) of Cd was calculated the level of daily dietary 
exposure and the maximum allowable daily body load derived from the 
provisional tolerable weekly intake (PTWI). Hence, all of HI was lower than 1. 
Therefore, it suggests that Korean schoolchildren in Seoul be safe from the 
dietary intake of Cd in the MFCF.
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P01 -079

Survey of the Physiochemical Quality Characteristics of Homemade 
and Commercial Cabbage (Baechu) Kimchi
Ae Son Om*, Sang Hwa Lee, Hyun Ah Shin, Ji Sun Lee, Yoo Jin Chai 
Department of Food and Nutrition, School of Human Ecology, University of 
Hanyang, Korea

To reduce risks of high sodium related diseases in Korea, low sodium fermented 
cabbage kimchi needs to be developed and propagated. Therefore, we 
investigated the salinity, pH and acidity of cabbage samples of both homemade 
and commercial kimchi. Samples were obtained from homes located in 7 large 
cities and from commercial 6 manufacturers distributed in markets. The salinity 
was significantly higher in homemade (3.03%±0.60) than in commercial 
(2.38%±0.60). Furthermore, kimchi salinity was significantly higher in Pusan 
(3.45%±0.60) than in Kyungjoo (3.11%±0.39), Daegoo (3.19%±0.42), Jeonjoo 
(2.98%±0.32), Daejeon (3.00%±0.38) and Seoul (2.52%±0.46). However, there 
was no significant difference in salinity among the 6 brands of commercial. The 
pH of homemade and commercial was 4.40±0.29 and 5.45±0.76. The level of 
acetic acid of homemade and commercial were 0.99±0.30 % and 0.45±0.23.
Thus, the current study suggests that we may need to carefully manufacture the 
low sodium kimchi to reduce the salinity because nearly all homemade kimchi 
especially, Pusan and Daegoo contained over 2% slat by weight.

P01 -082

Improved Analytical Methods of Ractopamine and Clenbuterol in 
Bovine Muscle by LC-MS/MS
Heera Park*, Hyungsoo Kim, Jiyeon Park, Kisung Kwon Food Chemical 
Residues Division, Korea Food & Drug Administraion, Korea

Ractopamine and clenbuterol, which are beta-agonist have been misused as a 
growth promoting agent in meat producing animals. Clenbuterol was banned 
for veterinary drug in Korea because of its safety problems. It is necessary that 
control and monitoring should be conducted due to their adverse effects, such 
as cardiovascular and central nervous diseases on human health. The existing 
analytical method of ractopamine and clenbuterol in the Food code was 
improved through our present study. The bovine muscle samples were subjected 
to enzymatic hydrolysis, extracted with ethyl acetate and defatted by 
hexane-acetonitrile partitioning. Molecular imprinted polymer (MIP) solid 
phase extraction cartridge was used for clean-up and LC-MS/MS was operated 
in positive multiple reaction mode (MRM). Ractopamine-D3 and clenbuterol-D9 
were used as an internal standard. The renewed method was validated according 
to the Codex guideline. The limits of quantitaion for ractopamine and 
clenbuterol were 1 and 0.5 µg/kg, respectively. The mean recoveries ranged in 
98.3-110.8% for ractopamine and in 82.1-100.6% for clenbuterol. The 
improved method was able to save the time and expenses.

P01 -080

Changes of Isoflavone Contents and Antioxidant Activity in Korean 
Traditional Doenjang by Post Fermented Periods
Myung Hwa Kang*, Tae Su Kim, Sehwan Jo, Jinsook Kim1 Department of 
Food Science and Nutrition, Hoseo University, Korea, 1Department of 
Agrofood Resources National Academy of Agricultural Science, RDA, Korea

The doenjang of fermented 1 year were 662.367 mg/100g in genistein and 
2138.062 mg/100g and the doenjang of fermented 2 year were 1386.676 
mg/100g in genistein and 2584.784 mg/100g and the doenjang of fermented 3 
year were 1980.51 mg/100g in genistein and 3675.851 mg/100g. The extracts 
of 80% ethanol from deonjang were measured as DPPH radical scavenger 
activity, hydroxyl radical, SOD-liked activity and total phenolic contents. The 
total phenolic contents was 0.81 mg/mL in one year deonjang, 0.94 mg/mL in 
two year deonjang and 0.91 mg/mL in three year deonjang. Scavenging activity 
of DPPH radical in 80% ethanol extracts from deonjang with post fermented 
during 1-3 years, extract was 55.92% in one year, 57.06% in two year and 
54.39% in three years. SOD-liked activity was 11.76% in one year, 46.43% in 
two years and 86.49% in three years. The results confirm that the deonjang with 
post fermented demonstrated significantly (p<0.05) increase in antioxidant 
activity and isoflavone contents by post fermented.

P01 -083

Physicochemical Properties of Colored Rice Wine Made with Beet 
Extracts
Myung Hwa Kang*, SeokHyun Kim, Tae Su Kim, Soi Park, Hyun Su Kim 
Department of Food Science and Nutrition, Hoseo University, Korea

To evaluation of physicochemical properties in colored rice wine, we made 
colored rice wine by added beet extracts in general water or Direka water. We 
divided traditional rice wine for Control, Direka rice wine (DRW), traditional 
rice wine added beet extracts (BETRW) and traditional rice wine added beet 
extracts in Direka water (BETDW) During fermentation, we were measured 
proximate composition as moisture contents, crude protein, alcohol, color 
index. The moisture content was 90.7% in Control, 89.5% in DRW, 90.2 in 
BETRW and 89.7% in BEDRW. The crude protein content was 1.43% in 
Control, 2.42% in DRW, 1.132% in BETRW and 2.28% in BEDRW. We 
analyzed alcohol contents during 1, 4, 7, 10 and 14 days as time course. 
Alcohol contents was 5.8 in Control, 5.7 in DRW, 6.5 in BETRW and 7.2 
BEDRW in 1st days. Alcohol contents was 13.1 in Control, 13.1 in DRW, 12.2 
in BETRW and 12.7 BEDRW in 7th days. Alcohol contents was 13.1 in 
Control, 13.0 in DRW, 12.0 in BETRW and 12.5 BEDRW in 14th days. But 
Colored rice wine is high than control. pH was 3.92 in Control, 3.9 in DRW, 
4.29 in BETRW and 4.12 BEDRW in 1st day.

P01 -081

Pigment Stability and Physiochemical Characteristics of Angelica 
gigas Flower
Myung Hwa Kang*, Eun Young Moon, Chun Geon Park1, Yong-Ku Kang1, 
Ae-Jin Choi1, Jeong-hoon Lee1 Department of Food Science and Nutrition, 
Hoseo University, Korea, 1National Institute of Horticultural and Herbal 
Sciences, RDA, Korea

Angelica gigas flower is purple but it will throw away the color. So we are 
using that resource as natural color agent, it were measured proximate 
composition, stability color and their physicochemical properties. Total sugar 
was measured by 62.62 mg%, free sugars in general fructose, glucose, maltose 
and sucrose are included in the order. Angelica gigas flower was 572.04 mg% 
in anthocyanin and 3.70 mg% in flavonoid. Optimal conditions of Angelica 
gigas flower was 80% ethanol in 0.1% HCl. The anthocyanin pigment was 
increased in the lower pH, however, this was damaged in the higher pH. Those 
color strength which added with 0.5 M sugars was higher in the order of 
sucrose, mannose, galactose, maltose, glucose, control and fructose. Those 
color strength which added with 1 M organic acids was higher in the order of 
tartaric acid, citric acid, malic acid, succinic acid and control. Stability 
decreased when ascorbic acid was added, also the failure rate decreased by 
ascorbic acid and thiourea added together. Higher temperature decreased the 
stability of the pigment. The effect of light in the dark pigment was stable and 
appeared to be affected by light.

P01 -084

Sugar Composition in Various Cultivars of Rhemannia glutinosa 
Bo Ram You*, Hyo Jin Kim, Ji Yeon Lee, Mee Ree Kim Department of Food 
and Nutrition, Chungnam National University, Korea

Rehmannia glutinosa (RG) has a long history of usage in traditional Chinese 
medicine (TCM). RG has components such as saccharides, flavonoids, amino 
acids, inorganic ions, and iridoid compounds, such as catalpol, dihydrocatalpol, 
and others including phenol glycoside ionon. In this study, we were evaluated 
sugar composition of five cultivars of RG (Kokang, Korea, Suwon 10, Suwon 
11, JiWhang 1) harvested in Kumsan. The samples were extracted and analyzed 
by HPLC (Agilent 1100, Palo Alto, CA, USA) with Carbohydrate column 
(PrevailTM Carbohydrate ES, 5um 4.6 × 250 mm). The mobile phase used for 
the gradient mode was water-acetonitrile at a flow rate of 1.0 mL/min. Sucrose 
contents of RG in different varieties ranged from (4.84 g/100g to 7.75 g/100g), 
although the highest amount in “Suwon 10”, the lowest in “Korea”. Raffinose 
contents (2.96-4.78 g/100g) were the highest in “Korea”, and the lowest in 
“Kokang”. RG harvested in Kumsan contains 52.19-83.67 g/100g of total sugar 
content, with the highest amount in “Suwon10” and the lowest in “Kokang”.
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P01 -085

The Evaluation of Microbial Qualities and Irradiation History on 
Commercial Dried Fishery Products 
Ah-Jin Sim*, Hwa-Un Kim, Kwang-Rak Hong, Gui-Ran Kim, Hyuk Lee, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea

The study was conducted to investigate microbial contaminations and 
irradiation history of 28 commercial dried fishery products. The analyses were 
performed on aerobic plate counts (APC), coliforms, E. coli and S. aureus. In 
the all samples, the APC was found in range of 103-108 CFU/g, which were 
found higher than acceptable level in 22 samples. Twelve samples exhibited 
positive results on E. coli, one positive on S. aureus and all positive on 
coliforms. To confirm irradiation history, the samples were screened with 
photostimulated luminescence (PSL), which were compared with 1 kGy 
irradiated samples (calibrated PSL). All the non-irradiated control samples were 
negative (<700 PCs), whereas out of irradiated samples, 15 were positive 
(>5000 PCs), 8 were intermediate (700-5000 PCs), and 5 were negative. Thus, 
PSL screening was possible only for the 15 samples. The thermoluminescence 
(TL) analysis indicated that 8 samples exhibited TL glow curve peak in 
temperature range of 150-250oC showing possible history of irradiation. On 
further verification with TL ratio (TL1/TL2), 3 samples gave TL ratio > 0.1, 
confirming the possibility of irradiation.

P01 -088

The Evaluation of Physicochemical and Sensory Qualities of Electron- 
beam Irradiated Dried Fishery Products
Hyuk Lee*, Gui-Ran Kim, Yu-Ri Kim1, Bum-Soo Han1, Joong-Ho Kwon 
Department of Food Science and Technology, Kyungpook National University, 
Korea, 1Eb Tech Co., Ltd., Korea

The study was conducted to investigate physicochemical and sensory 
characteristics of irradiated dried fishery products. The samples used for 
irradiation at 1-5 kGy electron-beam were cuttlefish, anchovy and filefish, 
which were used for determining pH, volatile basic nitrogen (VBN), 
2-thiobarbituric value (TBA), moisture, brown pigment, Hunter`s color value 
and sensory properties. Hunter`s L value decreased with increasing irradiation 
dose and Hunter`s a, b values exhibit no significant change, while ∆E increased 
with irradiation dose. The sensory evaluations on taste, color, order, texture and 
overall preference that were determined on 5-point scale resulted that there was 
no significant difference depending on dose, except for 5 kGy-irradiated simple 
showing decrease in overall preference. Electron-beam irradiation had no 
influence on this physicochemical properties but little on sensory qualities. 
More studies are needed on this green technology in terms of quality effects 
during post-irradiation storage.

P01 -086

Physicochemical and Sensory Properties of Gamma-irradiated Dried 
Fishery Products
Han-Na Jang*, Eun-Joo Park, Gui-Ran Kim, Hyuk Lee, Hyun-Ku Kim1, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea, 1Korea Food Research Institute, Korea

Recently, according to the simple daily-life style, there is an increase in 
consumption of dried fishery products. For microbial hazards, a big concern for 
safe consumption of these dried seafood products, internationally allowed 
irradiation up to 10 kGy. Gamma-irradiated (1-5 kGy) dried fishery products 
(seasoned cuttlefish, anchovy, & filefish) were analyzed for pH, moisture, 
browning color, Hunter's value, VBN (volatile basic nitrogen), TBA 
(thiobarbituric acid), TMA (trimethylamine) and sensory quality. In the results, 
pH and moisture contents showed no effect on irradiation dose, but VBN, TBA, 
and TMA showed a significant decrease at 5 kGy. Browning color and Hunter's 
“b” value increased with increasing dose, whereas Hunter's “L” (lightness) 
decreased with irradiation dose. In sensory evaluation, no significant change 
was observed except for 5 kGy-treated sample, which got lesser overall 
acceptance. No apparent change, in measured quality parameters, was observed 
up to 3 kGy. Gamma-irradiation up to 3 kGy may be used to ensure hygienic 
quality of seafood without compromising different quality attributes.

P01 -089

A Simple Method to Extract Silicate Minerals from Irradiated 
Shellfish for Thermoluminescence Analysis
Kashif Akram*, Jae-Jun Ahn, Ji-Young Kwak, Joong-Ho Kwon Department 
of Food Science and Technology, Kyungpook National University, Korea

An alternative technique was developed to separate silicate minerals from 
exoskeleton of shellfish samples for thermoluminescence (TL) analysis to 
confirm whether they were irradiated or not. The melanian snail and corbicula 
samples were gamma-irradiated (0, 2, and 4 kGy) from which exoskeletons 
were separated. About 5 g of ground (40 mesh) exoskeleton sample was treated 
with 1 N HCl to dissolve carbonates and then separate silicate minerals. After 
acid treatment, separated minerals were washed with water and acetone. TL 
discs were prepared as described in EN 1788:2001. The same technique was 
also tried for exoskeleton samples without grinding in developing more easy 
techniques. The HCl (6 N) was found more efficient than 1 N HCl in dissolving 
carbonates from whole exoskeleton samples. Excellent TL results, where clear 
discrimination was possible with TL glow curve shape, intensity and TL ratio 
(TL1/TL2) were obtained. Modified simple TL method requires very less sample 
weight and has a potential to successfully characterize and identify irradiated 
shellfish for the regulatory requirements.

P01 -087

Luminescence Characteristics of Seasoned Dried Fishery Products 
Treated by γ-irradiation
Eun-Joo Park*, Han-Na Jang, Gui-Ran Kim, Hyuk Lee, Kyong-Su Kim1, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea, 1Department of Food and Nutrition, Chosun 
University, Korea

To facilitate international trade, traceability of irradiated products is an 
important aspect of research in view of different applied regulations. The study 
was conducted to investigate applicability of photostimulated luminescence 
(PSL) and Thermoluminescence (TL) analyses for the identification of 
irradiated (1-5 kGy) cuttlefish, anchovy and filefish. In PSL results, non- 
irradiated anchovy samples showed negative (<700 PCs), while irradiated ones 
were positive (>5000 PCs). Non-irradiated filefish was also negative, whereas 
all irradiated samples were intermediate (700-5000 PCs). PSL method was 
impossible to screen irradiated cuttlefish samples. In TL results, a clear 
discrimination was possible by TL glow curve shape, intensity and TL ratio 
(TL1/TL2). In non-irradiated samples, TL peak of low intensity appeared after 
250°C and TL ratio was found < 0.1. The TL peak of high intensity was found 
in temperature range of 150-250°C in irradiated samples, where TL ratio was 
found > 0.1. PSL may be used as a screening method, reliable results, however, 
were possibly obtained by using TL technique.

P01 -090

Characterization and Identification of Gamma-irradiated Liquid Sauces
Jae-Jun Ahn*, Kashif Akram, Hye-Jin Park, Joong-Ho Kwon Department of 
Food Science and Technology, Kyungpook National University, Korea

The study was conducted for color, degree brix, and viscosity characterization 
with photo-stimulated luminescence (PSL) and thermoluminescence (TL) based 
identification of gamma irradiated (0, 1, and 10 kGy) tomato ketchup (KTP), 
barbeque sauce (BBQ), and sweet Chili sauce (SWC). A little decrease in 
viscosity of all the samples was observed. Degree brix of KTP remained about 
same at all studied doses, while increase of same was obvious in BBQ and 
SWC samples. The Hunter L* value of the gamma-irradiated sauces decreased 
except in SWC samples. The a* and b* values showed a general increase 
compared to the non-irradiated samples. The PSL screening showed negative 
results for all non-irradiated samples, while intermediated results were found 
for irradiated samples. TL, applied with different mineral extraction methods, 
was found the best with density separation method. All the samples were easily 
identifiable by glow curve shape and intensity. The results were further 
confirmed with TL ratio, where all irradiated sample had TL ratio more than 
0.1. Studied methods have potential to successfully characterize and identify 
the irradiated sauce for the regulatory requirements.



224

2011 KoSFoST

P01 -091

Absorbed-dose Estimation from Minerals Separated from Irradiated 
Shitake Mushroom
Jae-Jun Ahn*, Kashif Akram, Mi-Seon Jeong, Joong-Ho Kwon Department 
of Food Science and Technology, Kyungpook National University, Korea

Thermoluminescence (TL) technique, as a quantitative identification method, 
for irradiated foods, involves the evaluation of glow curve shape, TL intensity 
and TL ratio. Dose-estimation analysis was performed on the minerals 
separated from gamma-irradiated shitake mushrooms (0, 1, 2, and 3 kGy). The 
TL signal TL0, due to the original dose, D0 in the minerals extracted from the 
shitake, was first measured. The same minerals were then re-irradiated with 
increasing low doses 0.2-0.6 kGy or high doses 1-3 kGy. Since TL measure-
ment deletes the stored information, the integrated TL signals measured after 
each re-irradiation dose were added to TL0 and used for finding the best fitting 
function and back extrapolation. The results obtained in this work allows to 
define a procedure, based on TL method, to distinguish irradiated from not 
irradiated shitake. The studied procedure allows clear discrimination of 
irradiated and non-irradiated samples with acceptable estimation of the original 
dose.

P02 -002

Determination of Mineral Contents and the Safety of Solar Salts in 
Gyeonggi Province
Dae-Hwan Kim*, Yong-Bae Park, Jung-Beom Kim, Suk-Ho Kang, Mi-Hye 
Yoon, Jong-Bok Lee Gyeonggi-do Research Institute of Health & Environ-
ment, Korea

Solar salt is one of the typical edible salts found in natural salt. However, in 
Korea, solar salt was approved as an edible food in 2007. Currently Gyeonggi 
Province keeps 21 salt ponds where this kind of salt is producing. The purpose 
of this study is to examine the contents of major minerals (magnesium, 
potassium, calcium) in all solar salts produced in Gyeonggi Province; it will 
also examine solar salts safety of DEHP among endocrine disruptor. The solar 
salts found in Gyeonggi Province contained higher mineral contents. 
Particularly, the solar salts contained higher levels of Mg, K, Ca. Moreover, 
DEHP was not detected in any of the solar salts produced in Gyeonggi 
Province. This is due to the fact that at the bottom of the salt ponds in Gyeonggi 
Province, a red clay tile is used instead of linoleum. Solar salt could be used as 
a food supplement to help meet the recommended daily consumption of some 
essential minerals and trace mineral elements.

P01 -092

A Comparative Study on Mineral Separation Methods, Acid Hydro-
lysis and Density Separation, for Thermoluminescence Analysis of 
Irradiated Dried Fishery Products
Moon-Young Kim*, Hyun-Kyu Kyung, Jae-Jun Ahn, Joong-Ho Kwon 
Department of Food Science and Technology, Kyungpook National University, 
Korea

The acid hydrolysis (ACH) method was compared with density separation (DS) 
method to separate minerals from irradiated-dried fishery products, for 
thermoluminescence (TL) analysis. Dried little walleye, anchovy, shrimp, and 
pollack (full-dried and frozen-dried) were gamma-irradiated (0 and 5 kGy). The 
non-irradiated sample exhibited the TL glow curve of low intensity with peak 
after 250°C, and all irradiated samples showed TL glow curve of high intensity 
in range of 190-220°C for DS method and in range of 170-240°C for ACH 
method. The TL intensity of glow curve treated with DS method was higher 
than that of ACH method. The results further confirmed by determining TL 
ratio (TL1/TL2) showed that TL ratio of both methods were less than 0.1 for all 
the non-irradiated samples and more than 0.1 for all the irradiated ones, 
showing a clear discrimination between the samples. A good detection of 
irradiation was possible by both studied methods using temperature range of 
peak, shape of TL glow curve, and TL ratio. Considering the experiment time 
and quantity of sample, ACH method was found more efficient than DS 
method.

P02 -003

Risk Assessment of Heavy Metal in Different Parts of the 
Crustacea in Korea Coastal
YongHoon Kim*, BoKyoung Kim, HongHee Lee, SangMin Oh, YoungJe Cho, 
KilBo Shim1 Department of Food Science and Technology, Pukyong National 
University, Korea, 1National Fisheries Research & Development Institute, 
Korea

In Korea, crustacea consumption has been gradually increasing. However, the 
heavy metal content in seafood have been becoming one of the most 
controversial issues. We measured the different part, flesh, shell and intestine of 
the domestic crustacea and has been assessed in relation to the Provisional 
Tolerable Weekly Intake (PTWI). The samples (Black tiger, Fleshy shrimp, 
White shrimp, Kuruma shrimp, Blue crab) are collected at the fish markets in 
Korea. Each different parts were preprocessed with dry ashing pretreatment. 
The levels of heavy metal were measured by ICP (PERKIN ELMER OPTIMA 
3000 DV, USA) and mercury analyzer (DMA-80, Mliestone, Italy). Mercury 
contents detected less than 0.04 mg/kg in all samples. The lead was found 0.10 
mg/kg in the white shrimp's shell that is the highest concentration. Cadmium is 
0.544 mg/kg in blue crab (female) 0.919 mg/kg in blue crab (male). In risk 
assessment, mercury risk exposure is less than 0.2%, lead risk exposure is less 
than 0.64%. Cadmium risk exposure is less than 0.00-17.69%. Therefore, lead, 
mercury and cadmium from the domestic crustacea consumption is not 
considered to represent a significant health risk.

P02 -001

Optimization of Liquid-liquid Extraction Conditions for Carotinoid 
Pigment and Proteins from Red Crab, Chionoeoets japonicus
Kwan-Hee Min*, Kyung-Hee Noh, Young-Sun Song Department of Smart 
Foods and Drugs, Inje University, Korea

The objectives of this study was to establish an effective condition for the 
separation of carotinoid pigment and proteins from the shell of red crab, 
Chionoeoets japonicus. After extracting carotinoid from 95% ethanol, 
controlled 4% lactic acid in the residues and with the fact that the method 
which extracts the protein is efficient appeared (protein yield rate 91.39 ±
2.12%, carotinoid yield rate 2.54 ± 0.48%). Extracted with 16.17 ± 2.23% crude 
protein content of protein amino acid analysis, amino acids serine of 70.83 
mg/g, 68.44% of the total was accounted for. Hydroxylysine the 10.82 mg/g for 
10.46% of the total amino acids constitute a large part occupied by the second. 
Consequently, a moisturizer is used as the raw material contains a lot of serine 
protein extract is a natural mulin by red crab functional industrial materials such 
as moisturizers and can be expected as a development possibility. In addition, 
snow crab and chitosan products produced in the manufacturing process of 
protein utilizing the waste and ways to use the carotinoid in the environmental 
and economic terms is expected to have positive effects.

P02 -004

Comparison of the Chemical Compositions and Histamine Contents 
of Fish Sauces Produced in Korea to Evaluate the Quality Charac-
teristics
BoKyoung Kim*, YongHoon Kim, HongHee Lee, YoungJe Cho, DaeSik 
Kim1, SangMin Oh1, KilBo Shim2 Department of Food Science and 
Technology, Pukyong National University, Korea, 1Seafood Processing 
Industry Industry-Academic-Government Research Support Center, PKNU, 
Korea, 2National Fisheries Research & Department Institute, Korea

The fish sauces have been used as a traditional fermented & natural seasoning, 
using subsidiary ingredients of kimchi and umami in dishes. However it could 
not secure a degree in food hygiene & safety. We would like to suggest basic data 
about the quality characteristics of 10 kinds of commercial Northern Sand Lance
sauces (CNS) & commercial Anchovy sauces (CAS) by measuring the chemical 
compositions and histamine content of them. The AS was fermented for 18 
month containing 69.41% moisture, 2.05% total nitrogen, 1414.1mg/mL amino 
nitrogen and histamine was 598.95 mg/kg, whereas the range of compositions of 
CAS was 66.12-71.90%, 1.09-2.05%, 1011.77-1724.5 mg/100 mL and 421.27- 
1507.18 mg/kg respectively. And the NS was fermented for 18 month containing 
65.3% moisture, 1.8% total nitrogen, 1258.0 mg/100mL amino nitrogen and 
histamine was 526.82 mg/kg, whereas the range of compositions of CNS was 
69.18-70.53%, 1.07-1.71%, 878.20-1430.09 mg/mL and 435.01-1025.50 mg/kg.
There is the difference of quality characteristics between 10 kinds of CAS and 
CNS according to the manufacturers, therefore it is necessary to establish the 
scientific standard of the quality for systematization.
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P02 -005

Comparing the Quality Factors of Laver Products Produced in 
China, Japan and Korea to Elaborate a CODEX Standard
Sooyoun Lee*, Hyehyun Kim, Boyoung Noh, Myoungho Kim, Kyujai Han 
Food Certification Center, Korea Food Research Institute, Korea

Laver is one of the most popularly consumed edible seaweeds in the world and 
the major producers include China, Japan and Korea in Asia. The global trade 
volume has been increasing and trading countries are more than 70 globally. 
However, most countries have no relevant standards for laver products. This 
incurs some confusion or barrier to the international trade of laver products. In 
this study, we analyzed and compared the contents of approximate composition 
and physical characteristics of 16 dried, 21 roasted and 14 seasoned laver 
products from the said 3 countries so as to elaborate the quality factors of a 
CODEX standard for the products. And in the case of Korean seasoned laver 
produced with cooking oils, we additionally measured acid value and peroxide 
value. As a result, it was found that moisture and crude ash are different among 
countries, and Korean laver product is different from those produced by the 
other two countries in size and pore tolerance. It is concluded that moisture, 
crude ash, size and pore tolerance are to be set up as the quality factors for dried 
and roasted laver products as well as acid value and peroxide value for 
seasoned laver products.

P02 -008

Protective Effect of Marine Resource Hot Water Extracts on Human 
Hepatocyte 
Hye-Ryeon Oh*, Ji-Hee Jung, Young-Myoung Kim, Byoung-Mok Kim, 
Dong-Soo Kim Marine Biotechnology Research Division, Korea Food 
Research Institute, Korea

In this study, a human hepatoma cell line, HepG2 liver toxicity induced by 
alcohol on the cellular protective effects of marine resource hot water extract 
was selected for investigation. Human hepatoma HepG2 cells, the biochemical 
changes that are easy to reliable model has been used in the study. Therefor 
protein-rich marine the growth of the cancer cell to find a material effect of the 
cytotoxicity test in extracts of HepG2 cell were conducted. Fish (18 species), 
shellfish (11 species) that cause cytotoxicity of extracts was minimized in order 
to determine the conditions, cytotoxicity was tested. And alcohol concentration 
(1-10%) and processing time (24, 48 h) and the 7% alcohol content and 24-h 
turnaround time has been determined. Alcohol affect the cytotoxicity of the 
sample survey results for the fish in the Alaska Pollack (Theragra chalcog-
ramma), Monkfish (Lophiomussetigerus), Pacific saury (Cololabis saira), 
Gizzard shad (Konosirus punctatus), Brutal moray (Gymnothorax kidako), the 
pen shell (Atrina pectinata) and Cockle (Tegillarca granosa) extracts 7% 
compared to control alcohol treatment decreased the survival of cancer cells.

P02 -006

Effect of Dry Condition on Biogenic Amine Production and Lipid 
Oxidation in Semi-dry Pacific Saury, Guamegi
KilBo Shim*, SoJeong Lee, HyeYoun Jung, HoDong Yoon Food Safety 
Research Division, National Fisheries Research and Development Institute, 
Korea

The processed seafood products have been developing to affect regional 
climatic condition and fish species which was caught in large quantities off this 
coast, Korea. The typical local specialities is semi-dry pacific saury in Pohang 
and was revived local economy. Guamegi was made from pacific saury and 
sardine. These base material was removed head, bone and take out the insides 
and was dried for 3 and 4 day. The product was containing approximately 
35-40% moisture content. This study was conducted effect of dry condition on 
biogenic amine production and lipid oxidation in guamegi. The guamegi which 
was drying and dry finished product by sun drying method was bought at 10 
manufacturing firm in Guryongpo, Pohang City, Korea. AV and POV increased 
significantly during the drying period and the increments were differently 
affected by the sunlight and temperature. Histamine content was the most 
abundant biogenic amine. The content was 16.67-71.89 mg/kg and was 
increased significantly during the drying period. Therefore, the package and dry 
condition of guamegi products should be improved to inhibit lipid oxidation 
and biogenic amine formation.

P02 -009

Food Components of Antarctic Krill Products Treated with Different 
Methods
Min-A Kim*, Hae-Rim Jung, Yang-Bong Lee, Byung-Soo Chun, Seon-Bong 
Kim Department of Food Science and Technology, Pukyong National 
University, Korea

Food components of Antarctic krill products such as raw-frozen, boiled-frozen, 
meat and shell as a part of basic research for food resources were investigated. 
Proximate composition, amino acids, fatty acids, vitamins, minerals and 
astaxanthin were determined. Protein content was ranged from 30 to 80%. 
Boiled krill had the higher fat content than other krill products. Among free 
amino acids, taurine and sarcosine showed a higher content in the products 
except for krill meat, and the krill products contained high level of glycine, 
ß-alanine and arginine. Among total amino acids, aspartic acid, glutamic acid 
and lysine contents were relatively high. Interestingly, the fatty acids distri-
bution of krill products showed high level of n-3 fatty acids. The unsaturated 
fatty acids in the krill products were as high as 50% of total fatty acid content. 
The vitamin of the krill products showed high level of vitamin A and E. 
Vitamins B group was higher in krill shell product. The ash content was 10 to 
15% in the products except for krill shell. Among minerals, Na showed the 
highest content, followed by order of Mg, Ca, Cu, Zn and Fe content. Boiled 
krill had high astaxanthin content.

P02 -007

Study on Treating of Laver by Utilizing Strong Acidic Electrolyzed 
Water
Chang-Hun Kook*, O- Nam Kwon, Il-Shik Shin Department of Marine Food 
Science and Technology, Gangnung-Wonju National University, Korea

The purpose of this study was to compare the remove rate of diatom and cell 
death rate of laver (Porphyratenera) between strong acidic electrolyzed water 
and organic acid. Remove rate of diatom of strong acidic electrolyzed water 
was depended on soaking time but it was not significant by chlorine 
concentration and pH. The remove rate of diatom was highest with 70.51% at 
the chlorine concentration of 10 ppm, pH 2.5 and soaking time 30 s. The cell 
death rate of laver of strong acidic electrolyzed water was depended on treating 
time and pH. Higher pH and longer soaking time, higher cell death rate. The 
optimum condition of low cell death rate of laver with 3.48% and high remove 
rate of diatom with 70.51% were chlorine concentration of 20 ppm, pH 2.5 and 
soaking time 10 s, respectively. The cell death rate of laver treated with acidic 
electrolyzed water was lower than that of organic acid at same condition. These 
results suggest that treating by strong acidic electrolyzed water on laver thallus 
is more effective method than treating by organic acid.

P02 -010

Enzyme Hydrolysis of Pen Shell (Atrina pectinata) By-product and 
Its Characterization
Nam-Jung Kim*, Il Yong Ji, Byoung-Mok Kim, Young-Myoung Kim Marine 
Biotechnology Research Division, Korea Food Research Institute, Korea

Pen shell byproduct like viscera are under utilized as human food materials for 
its low food value as low in nutritive value and also flavor & taste. In an 
attempt to find solutions for value creation of pen shell byproduct, enzyme 
hydrolysis of pen shell (Atrina pectinata) viscera and its quality characterization 
were investigated using 4 commercial protease as alcalase, neutrase, protamex 
and flavourzyme. Enzymes used were all endo- and exo-type random attack 
microbial protease produced by Novo enzymes, and influence of enzyme 
concentrations and hydrolysis time on the degree of hydrolysis, formol 
nitrogen, free sugar, free amino acid were investigated with an attempt to final 
proper uses for seasoning materials. As a results, maximum 87.6% of protein 
were hydrolysed and 78.9% of amino acid nitrogen were derived from 
hydrolysed protein by hydrolysis of pen shell by-product applying multi-stage 
hydrolysis for 13 h with alcalase and flavozyme at a total concentration of 3% 
on protein content in raw material.
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P02 -011

Physical Properties of Gelatin Biofilms Manufactured from Acid 
Treated Yellowfin Tuna Skin 
Ju-Yeon Kim* Department of Food Science and Technology, Pukyong National 
University, Korea

Physical properties of gelatin biofilms manufactured from yellowfin tuna skin 
treated with acid were investigated to develop biofilm from fish byproducts as a 
replacement of mammalian sources, and was compared with those of porcine 
gelatin. In order to analyze the physical characteristics of the biofilm, tensile 
strength, elongation, stability in water, degree of swelling, Hunter color value, 
opacity, water vapor permeability, and oxygen permeability were measured. 
Tuna gelatin biofilms showed higher tensile strength and elongation than
porcine gelatin biofilms. For stability in water, porcine gelatin biofilms were 
more stable than tuna gelatin biofilms at pH 3-11. Tuna gelatin biofilms were 
lower degree of swelling than porcine gelatin biofilms at pH 5-11. The color 
difference and yellow index of tuna gelatin biofilms were higher than those of 
porcine gelatin biofilms. Tuna gelatin biofilms showed higher opacity than 
porcine gelatin biofilms. Water vapor and oxygen permeability of tuna gelatin 
biofilms were lower than those of porcine gelatin biofilms.

P02 -014

Influence of Drying Methods and Conditions on the Quality and 
Drying Properties of Squid (Todarodes pacificus)
Jin-Hee Choi*, Nam-Jung Kim, Byoung-Mok Kim, Young-Myoung Kim 
Marine Biotechnology Research Division, Korea Food Research Institute, 
Korea

Dried squid products has mechanical drying process as hot air drying or cold air 
drying were strongly recommended for the level up of quality and also hygienic 
goal. In an attempt to find practical solutions for quality improvement in dried 
squid products, a experimental drying system using electrical heat pump was 
designed and drying test of squid were conducted at a temperature range from 
20 to 60°C at a constant air velocity of 0.58-2.5 m/s, and physicochemical 
analysis and sensory evaluation on dried squid, drying rate and coast analysis 
were carried out in comparison with hot air drying using diesel oil as fuel 
source. As a results of drying experiments, heat pump drying process 
employing 30-40°C were clearly better than conventional hot air drying process 
employing 50-70°C both in microbial load, sensory quality and also nutritional 
quality. In applying heat pump drying process, 2 stage drying process consisting 
of initial high temperature drying at 50°C during constant rate drying period, 
and followed by low temperature drying at 30-40°C during falling rate drying 
period was highly effective both in drying cost and quality compare to 
employing single drying temperature.

P02 -012

Influence of Freezing Conditions on the Quality Characteristics of 
Frozen Pen Shell (Atrina pectinata) Adductor Muscle
Il Yong Ji*, Jin-Hee Choi, Byoung-Mok Kim, Young-Myoung Kim Marine 
Biotechnology Research Division, Korea Food Research Institute, Korea

Pen shell adductor muscle are widely used as cooking materials for Korean, 
Japanese and Chinese foods, and also uncooked direct ready-to-eat food uses. 
Espacially end use for uncooked sashimi-like food, both microbial safety and 
sensory quality are critical. In this connection, influence of sanitary treatment 
and freezing condition on the physicochemical, microbial and eating quality of 
pen shell adductor muscle were investigated. As a results, sensory texture, 
color, off-flavor and taste were critical parameters for the end use as uncooked 
ready-to-eat food and showed strong relationship with textural hardness, 
elasticity, water holding capacity and optical color value. It was also found that 
freezing time was much more important factor than freezing temperature. Quick 
frozen at -40°C for less than 30 min to reach the temperature of thermal center 
as -20°C and stored at -20°C were definitely better than frozen at under -55°C
and stored at same temperature. For the quick freezing, applying of brine 
freezing process on vacuum packed pen shell adductor muscle was clearly 
effective than air-blast freezing, and using of food additive grade CaCl2 solution 
as brine was practical.

P03 -001

Comparative Analyses of Total Phenols, Flavonoids, Saponins, and 
Antioxidant Activity in Soy Beans and Mung Beans
Ji Hye Lee*, Ji Kyeong Jeon, Seong Gyu Kim, Sae Hun Kim1, Taehoon 
Chun2, Jee-Young Imm Department of Foods and Nutrition, Kookmin 
University, Korea, 1Division of Food Bioscience and Technology, Korea 
University, Korea, 2Division of Biotechnology, Korea University, Korea

Mung bean extract possessed significantly higher total phenol (2.03 vs. 1.13 
GAE/g) and flavonoid contents (1.49 vs. 0.41 CAE/g) than soy bean extract, 
while the saponin content of the soy beans was 4.5 times greater than the 
saponin content of the mung beans. In several antioxidant assays including 
DPPH and ABTS radical scavenging, ferric reducing power (FRAP), 
superoxide dismutase (SOD)-like activity, and a β-carotene bleaching assay, 
mung bean extract consistently showed significantly greater antioxidant activity 
than soy bean extract. The specific antioxidant activity, which was evaluated at 
the same phenolic content suggested that the phenolic compounds present in the 
mung bean extract were not only of greater quantity but also had better quality 
to eliminate radicals. The radical scavenging activities of saponins were only 
marginal when antioxidant activity was expressed on a per gram of seed basis.

P02 -013

Inhibitory Effect of Marine Algae Extracts on Triglyceride Accumu-
lation in Alcohol-induced Hepatocyte
Ji-Hee Jung*, Hye-Ryeon Oh, Byoung-Mok Kim, Young-Myoung Kim Marine 
Biotechnology Research Division, Korea Food Research Institute, Korea

Fatty liver is disease causing liver failure disorder as triglyceride accumulation 
in the liver. In this study, we investigated inhibitory effects of marine algae 
extracts on triglyceride accumulation in alcohol-induced hepatocyte. As a 
result, marine algae extracts (5,000 µg/mL, 2,500 µg/ml and 1,250 µg/mL) 
except for Ecklonia cava were not showed cytotoxicity activity. 7% alcohol- 
treated cells showed a lower protective effect of 20%, however Scytosiphon 
lomentaria (1,000 µg/mL) and Sargassum fulvellum (1,000 µg/mL) showed a 
higher protective effect of 54% and 61%, respectively. Inhibition effects of
Ecklonia cava (5,000 µg/mL) and Capsoiphon fulvescens (5,000 µg/mL) on 
triglyceride accumulation in HepG2 cells showed 88 and 89%, respectively. It 
was found that marine algae extracts showed inhibitory effects of triglyceride 
accumulation. In addition, control treated as the sodium oleate 0.3 mM and 7% 
alcohol showed inhibitory effect of triglyceride accumulation of 82%, and 
Sargassum fulvellum (5,000 µg/mL) showed a higher inhibitory effect of 
triglyceride accumulation of 48.83%. These results suggest that marine algae 
extracts may be useful as a protective effect against alcoholic fatty liver.

P03 -002

Functionality of Tofu Containing Monascus Fermented Soybean 
Ethanol Extract
Sung Hyun Hong*, In Hyung Lee1, Jee-Young Imm Department of Foods and 
Nutrition, Kookmin University, Korea, 1Department of Advanced Fermentation 
Fusion Science and Technology, Kookmin University, Korea

Monascus Fermented Soybeans (MFS) were produced by solid state fermenta-
tion and ethanol extractions were carried out to recover monacolin K (MK) and 
isoflavones from MFS. The 80% ethanol extract (v/v) showed significantly 
higher isoflavone and MK content, and antioxidant activities (DPPH, ABTS 
radical scavenging activity, and ferric reducing antioxidant power) than other 
ethanol extracts prepared with 40 and 60%. The aglycon type isoflavones 
(genistein and daidzein) of 971 mg and 892 mg of MK were recovered from 1 
kg of MFS by 80% ethanol extraction. The ethanol extract also showed 
significant α-glucosidase inhibitory activity (2.7 acarbose mg equivalent/g 
MFS). The ethanol extract was effectively used to enrich MK and isoflavones 
aglycones in tofu and the tofu containing MFS ethanol extract had significantly 
higher antioxidant activity and α–glucosidase inhibitory activity.
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P03 -003

Isolation and Identification of Isoflavones from Soybean Chaff
Jae-Kyung Lee*, Moo-Yeol Baik, Byung-Yong Kim, Do-Hyeon Jeong1 

Department of Food Science and Biotechnology, Kyung Hee University, 
Korea, 1Nuri-M Wellness Research and Development Center, Yonsei Enginee-
ring Research Park, Yonsei University, Korea

Isoflavones have very poor water solubility due to their hydrophobic structure. 
They can form an inclusion complex with cyclodextrins (α, β, γ-cyclodextrins). 
The water solubility of isoflavones can be enhanced if they are generating 
inclusion complex with cyclodextrins. The formation of 1:1 complex of 
isoflavone and cyclodextrin in solution increased the solubility and could be 
easily used as food ingredients. The objective of this study was isolation and 
identification of isoflavones from soybean chaff which is a by-product of 
soybean processing. Isoflavones were extracted from soybean chaff at 50oC for 
2 h using ethanol (0, 30, 50, and 70%, v/v). Isoflavones were determined using 
TLC and HPLC. The highest extraction yield was obtained at 70% ethanol. In 
case of TLC, separation of isoflavones (genistin, daidzin and glycitin) was 
obtained using the solvent system of N-butanol: H2O: acetic acid (4:1:1). HPLC 
analysis showed that majority of isoflavones in soybean chaff was glycon and 
very small amount of aglycon was present.

P03 -006

Effect of Ethanol Extract in Soybean Hypocotyl on the Differentia-
tion of Human Osteoblast-like MG-63 Cells
JaeHyung Jung*, Jae-Man Shim, Seon Kang Choi Marine Bio Industry 
Support Center, Gangneung Science Industry Foundation, Korea

The aim of the present study was to investigate whether the ethanol extract 
from soybean hypocotyls could induce osteogenic activity in human osteoblast- 
like MG-63 cells. Ethanol extract from soybean hypocotyls treatment mildly 
promoted the proliferation of MG-63 cells at doses of 50 and 250 µg/mL in the 
24-h culture period. Dose-dependent increases in alkaline phosphatase (ALP) 
activity and osteocalcin were shown at 48 and 72 h of incubation. The release 
of bone morphogenetic protein (BMP)-2 in the MG-63 cells was induced by 
ethanol extract from soybean hypocotyls at 72 h (10-250 µg/mL). In addition 
Mineralization in the culture of MG-63 cells was significantly induced at 250 
µg/mL ethanol extract from soybean hypocotyls treatment. In conclusion, this 
study shows that ethanol extract from soybean hypocotyls enhanced ALP 
activity, osteocalcin, BMP-2 expression, and mineralization in MG-63 cells. 
These results strongly suggest that ethanol extract from soybean hypocotyls can 
play an important role in osteoblastic bone formation and may possibly lead to 
the development of bone-forming health foods.

P03 -004

Evaluation of GABA, Antioxidant Properties and Calcium Contents 
of Soybeans during Germination
Ki Hwa Kim*, Eun Jeung Hong, Ji Young Moon1, Sue Jee Park, Jee Won 
Kang, 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

The objectives were to increase GABA content, antioxidant activity and 
calcium contents in the soybean seeds during germination. Soybeans were 
soaked for 4 h in water, followed by 3 days germination at 25°C. Antioxidant 
activities were determined using DPPH and ABTS assay. Antioxidant levels 
increased, particularly for 24 h, thereafter, activities leveled off. As the 
molecular weight of the chitosan decreased, GABA content increased in the 
germinated soybean. The GABA content of germinated soybean using low 
molecular weight chitosan in a 100 ppm solution was 2,903 µmole/g. This is 
nearly two times higher value that of the water germinated. Calcium is fortified 
to soybean by adding water after germination and the Ca concentration was 
600, 800, 1000 mg/L. The technique of total reflection X-ray fluorescence 
(TXRF) was applied for the determination of Ca. Ca contents of soybean were 
increased with increasing an amount of calcium in cultured water.

P03 -007

Effect of Enzymatic Hydrolysates of the Squid (Todarodes pacifics) 
Inner Skin Collagen on Quality of the Whole Tofu
Eun-Jeong Cho*, Jae-Man Shim, Seon Kang Choi Marine Bio Industry 
Support Center, Gangneung Science Industry Foundation, Korea

In this study, the collagen was extracted from the squid inner skin and then 
enzymatically hydrolyzed. The enzymatic hydrolyzates derived from the squid 
collagen were characterized. These enzymatic hydrolyzates were added to make 
the whole tofu and the effects on the quality characteristics of whole tofu were 
investigated. As the results, the content of free amino acids and total amino 
acids was significantly highest in the hydrolyzates by Neutrase-flavourzyme 
and it showed also the best calcium absorption. The whole tofu that was 
manufactured by adding the enzymatic hydrolyzates of 0.1, 0.5, and 1.0 % 
respectively showed more predominant solidity, chewiness and elasticity than 
the control. The content of free amino acids and isoflavone was also 
significantly higher than the control. The growth of the viable microbe cell 
during storage at 5ºC enzymatic hydrolyzates of 0.5 and 1.0% respectively. 
Consequently, the use of the enzymatic hydrolyzates for the manufacturing of 
the whole tofu could complement the disadvantages of the normal whole tofu 
and evidently improve the quality of the whole tofu.

P03 -005

Effect of Enzymatic Hydrolysates of Whole Soy Milk on Calcium 
Metabolism of Calcium Deficient Rats
JaeHyung Jung*, Il Yong Ji, Jae-Man Shim, Joon Sik Moon1, Seon Kang Choi 
Marine Bio Industry Support Center, Gangneung Science Industry Foundation, 
Korea, 1Soyone Co., Ltd., Korea

Soybean supplementation has been shown to have a beneficial effect on bone 
formation. It therefore seemed desirable to find out whether the beneficial effect 
of hydrolysate from Whole Soy Milk on Calcium Metabolism of Calcium 
Deficient Rats. Fifty Sprague-Dawley rats were divided into five groups. All 
rats were fed on calcium deficient diet (AIN-76: calcium-free) and deionized 
water for 3 weeks. Hydrolysate from Whole Soy Milk supplemented diet for 3 
weeks. The serum and urine concentrations of calcium and phosphorus were 
determined. Bone formation was measured by serum osteocalcin and bone 
alkaline phosphatase (BALP) concentrations. Bone resorption rate was measured 
by deoxypyridinoline (DPD) crosslinks immunoassay and corrected for 
creatinine. Serume calcium and phosphorus excretion, osteocalcin and bone 
alkaline phosphatase (BALP) in blood and cross link value were increased the 
hydrolysate from Whole Soy Milk supplemented diet groups. Within the 
hydrolysate from Whole Soy Milk supplemented diet group, rates of calcium 
absorption increased than the control group. This study established the need for 
a study on the hydrolysate from Whole Soy Milk effect on Calcium 
Metabolism.

P03 -008

Monitoring and Manufacture for Standardization of Traditional 
Meju
Eun-Jeong Jeong*, Ji-Young Lee1, Hae-Souk Park1, Yoon-Sun Kim1, Su-Gyeong 
Kim1, Do-Youn Jeong1 Sunchang Research Center for Fermentation Microbes, 
Korea, 1Institute of Sunchang Fermented Soybean Products, Korea

For standardization of traditional feremted soybean products, we compared the 
products of 14 manufactured in conventional companies and prepared samples 
in Sunchang Meju Center (11-018). All meju types were rectangular. The 
average weight of manufactured meju in conventional companies ranged from 
1.5-3.4 kg, but 11-018 was about 900 g. The average moisture contents of meju
produced in Sunchang was 43.02%, but other region sample showed 28.56%. 
The moisture content of 11-018 was measured 39.13%. The pH value of 11-018 
was slightly lower than the average pH of conventional meju. Amino type 
nitrogen contents of 11-018 showed 539.23 mg%, but conventional meju was 
367.54 mg%. The protease activity of 11-018 was 119.14 higher than that of 
conventional meju (39.50). The aflatoxin derived from soy bean was not 
detected for all samples. Coliform bacteria was detected in 11-HJW, but other 
samples were not detected. Bacillus cereus in 11-HDC, 11-FL, 11-DY, and 
11-GWJ was detected in small amounts which evaluated under legal criteria. In 
results, enzyme activity and microbial safety was considered relatively good in 
improved and traditional meju (made in Sunchang Meju Center).
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P03 -009

A Study on Anti-inflammatory Effects of Kanjang-polysaccharide 
on Human Mast Cell
Yu-jin Ko*, Hui-gyeong Seol, Su-sam Lee1, Chung-ho Ryu Division of 
Applied Life Science (BK21 program), Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 1Woorine Food Co., Ltd., 
Korea

Soy sauce is a traditional fermented seasoning of Korea, and recently has been 
reported to have anti-carninogenic, anti-microbial, anti-oxidative and anti- 
platelet activities. In Korean soy sauce, soybeans and wheat are the two main 
raw materials. Polysaccharides that originate from the cell wall of soybeans are 
resistant to enzymatic hydrolysis; these polysaccharides remain in soy sauce 
even after fermentation and are termed Kanjang polysaccharides (KPS). Further 
study will be necessary to elucidate the biological functions of soy sauce 
ingredients. Polysaccharides were obtained from dialysate of soy sauce 
manufactured in several companies or fermented by traditional method, and we 
investigated anti-inflammatory effect by examining the effects of these KPS on 
proinflammatory cytokine release and mRNA expression in human mast cell 
(HMC-1). Treatment of KPS definitely reduced mRNA expression and the 
release of the proinflammatory cytokines tumor necrosis factor-alpha and 
interleukin-6 in PMACI-stimulated HMC-1 cells. This study suggested that 
KPS are supposed to be effective in suppressing the allergic inflammatory 
reaction.

P04 -003

Effect of Magnetized Water for the Growth of Escherichia coli and 
Staphylococcus aureus
Kwang-Hwan Jhee*, Hye-Bin Park, Jung-Hyun Kim Department of Applied 
Chemistry, Kumoh National Institute of Technology, Korea

The magnetized water is known to have a unique pattern of hydrogen bond 
between water molecules, thereby producing different physicochemical 
properties from the normal water. We investigated the effects of the magnetized 
water in pH change and antimicrobial activity. Samples pHs were measured 10 
times at 25°C. The magnetized water is more alkaline than the normal water. 
We investigated the effects of the magnetized water against bacterial growth, 
Escherichia coli and Staphylococcus aureus. Bacteria were cultured on LB 
broth at 37°C. The bacterial growth was determined by measuring the OD 
(optical density) at 600 nm at 1 h intervals. And then the number of CFU 
(Colony Forming Units) was counted after incubation for 8 h. The magnetized 
water showed stronger antimicrobial activities than not-magnetized water. 
Antimicrobial activity against Escherichia coli was stronger than Staphylo-
coccus aureus. Our data suggests that the magnetized water can be applied to 
cooking water, washing solution for fruits and vegetables and so on.

P04 -001

Physicochemical Characteristics of Korea Red Pepper Varieties
Kyung-Hyung Ku*, Kyung-A Lee, Eun-Jung Choi, Jae-Bok Park Korea Food 
Research Institute, Korea

This study was carried to investigate the physical quality characteristics of 
various Korea red pepper varieties. Samples were selected 5-6 varieties and 
collected 73 samples (2009) and 54 red pepper samples (2010) in the major red 
pepper production region (Gochang, Koesan, Imsil, Andong, Youngyang
province). The dried red pepper powder was prepared cleaning, cutting, drying, 
seeds separation and milling. Raw and dried red pepper was investigated the 
physicochemical properties and chemical component. The area and length of 
red pepper samples was range of 2,613-2,681 cm2 and 121.6-135.0 cm2 

respectively. In the hardness of raw red pepper samples, it was range of 3.0-3.3 
kg F (2009) and 2.9-3.4 kg F (2010) according to cultivation region. In the each 
part average weight ratio of dried red pepper, it was pericarp ratio of 
63.2-84.0%, seed of 12.7-34.6% and placenta of 2.0-5.78%. And it was 
0-235.70 m% of capsaicinoid content, 76.05-190.9 of ASTA, and 12.7-36.54% 
of sugar content in the dried red pepper samples. The analysis result of 128 
samples was divided into 4 groups, was classified by capsaicinoid and sugar 
content rather than being classified by region.

P04 -004

Risk Communication Strategy for Climate Change as a Potential 
Food Safety Risk Factor
Sang Eun Bae*, Jong Gu Kim, Eun-Hye Park, Seung Yong Cho1, Hyun Jin 
Park The Graduate School of Life Science & Biotechnology, Korea University, 
Korea, 1Institute of Life Sciences and Biotechnology, College of Life Sciences 
and Biotechnology, Korea University, Korea

Although public awareness is still very low, the impacts of natural or anthropo-
genic climate change such as yellow dust, localized torrential downpour and 
rising ocean temperatures have been evidenced as food safety-threatening risk 
factors. The objective of the present work was to establish a principal strategy 
for the risk communication of climate change impacts as food safety- 
threatening risk factors by SWOT analysis of current risk communication 
systems and by drawing a guideline according to the characteristics of the risk. 
The risk characteristic of climate change was considered as uncertain risk. The 
stakeholders involved in the uncertain risk were government, consumer, expert 
and public. The risk communication strategy was focused on reducing the 
knowledge gap between expert and general by providing information to the 
public and on mitigating the cognitive and evaluating conflicts those may exist 
in uncertain risks. The continuous feedbacks also have to be implemented by 
monitoring and canvassing the public. This guideline may help in establishing 
the risk communication system for reducing the potential rusk of food safety 
concerning climate change.

P04 -002

Influence of Auditory Cue on Smell and Taste
Han-Seok Seo*, Franziska Lohse, Thomas Hummel Smell & Taste Clinic, 
Department of Otorhinolaryngology, University of Dresden Medical School, 
Germany

During eating or drinking, people perceive olfactory and gustatory stimuli while 
hearing sounds produced by mastication or the drinking process. Nevertheless, 
surprisingly little is known about the effect of auditory cues on chemosensory 
perception. This study aimed to determine whether auditory cues can alter 
olfactory and/or gustatory perception in terms of stimulus intensity and 
pleasantness. In a series of experiments, after receiving olfactory or gustatory 
stimuli with auditory cues, participants were asked to rate intensity and 
pleasantness of the chemosensory stimuli. In Experiments 1 and 2, participants 
rated the odors as being significantly more pleasant in the presence of 
congruent sounds compared to incongruent sounds. In Experiment 3, partici-
pants’ pleasantness ratings for the preceding sounds significantly correlated to 
their pleasantness ratings for the subsequent odors. Finally, in Experiment 4, 
participants rated taste stimuli as more pleasant when listening to congruent 
sounds than when listening to incongruent sounds or white noise. In conclusion, 
our findings demonstrate empirical evidence that auditory cues can modulate 
olfactory and gustatory perception.

P04 -005

A Survey on Opinions of the Food-service Industry for Development 
of Korean Food Cooking Utensils
Sang-Hee Seo*, Eun-Mi Kim, Sang-Pil Hong, Ki-Hyun Kwon Korea Food 
Research Institute, Korea

For an aim of developing Korean food cooking utensils, 33 of people who are 
working in the food-service industry have been questioned on their opinions 
about roast and jengol (stew) equipments. What the respondents consider before 
purchasing the utensils, they consider a decrease in smoke and smell generated 
for roast equipment and safety for jengol (stew) equipments. The most often 
used cooking utensils are table setting roast equipment (including a hood) and 
portable roast jengol (stew) equipment according to the survey. As a result of 
the purchase intention about the environment-friendly cooking utensils which 
could save 40% of energy at the same price as the existing products, 72.7% of 
the respondents are answered the intention to buy them. Also they answer that 
the government support will be necessary for an expansion of usage of these 
equipments. The analysis result of the price sensitivity measurement of the 
environment-friendly cooking utensils show acceptable price of roast 
equipments ranges 300,000-375,000 won and jengol (stew) equipments ranges 
190,000-280,000 won.
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P04 -006

A Study for Deriving Quality Factor of Bibimbap and Japchae for 
Foreigner 
Sang-Hee Seo*, Eun-Mi Kim, Min-A Lee, Sang-Pil Hong, Chang-Keun 
Kwock Korea Food Research Institute, Korea

We conducted 5 steps research courses to derive the quality factors of bibimbap
and japchae for foreigner and this paper will represent the result of survey of 
the experts and American lived in US. The results of expert survey showed that 
the reasonable numbers of vegetables for bibimbap would be 8 items and that of 
garnish would be 3 items. Also, they responded that 5 different vegetables and 
egg jidan (Korean traditional toppings, which are made of separated panned 
thin egg white and yolk.) would be suitable for japchae. The survey of the local 
Americans showed a high preference for both bibimbap and japchae - 7.48 
(aroma) and 8.32 (appearance) for bibimbap and 7.01 (appearance) and 7.78 
(taste) for japchae. It was founded that popular and affordable ingredients 
should be used for both dishes to increase the preference of both bibimbap and 
japchae. Besides, it pointed out that the size of ingredients should be 
considered for a convenient consumption with using chopsticks.

P04 -009

Descriptive Analysis of Ten Commercial Rice Wines (Takju) with 
Heat Treatment
Seung-Joo Lee*, Cheon-Soo Park Department of Food Service Management, 
Sejong University, Korea

Quantitative sensory profiles of ten commercial rice wines (takju) with 
heat-treatment were developed using sensory descriptive analysis. Three 
appearance, seven aroma, seven flavor/taste, and four mouthfeel related sensory 
attributes were evaluated duplicate by a panel of 10 judges. The descriptive data 
set was initially analyzed for significant overall product effect employing a 
three-way mixed model analysis of variance (judges, samples, and replications) 
and all two-way interactions with judges treated as random. In addition, 
correlations between mean attribute ratings were calculated and a Principal 
Component Analysis (PCA) on mean attribute ratings employing the covariance 
matrix was conducted. Based on PCA of the descriptive data, rice wines were 
primarily separated along the first principal component, which accounted for 
61% of the total variance between the rice wines with high intensities of ‘white
color’ and ‘fruitiness’ versus ‘yellow color’ and ‘yeast flavor’.

P04 -007

Survival Analysis Applied to Sensory Shelf Life of Potato Chips
Young-Seung Lee *, Hyo-Jeong Ha, Young-Ai Jang, Sung-Ug Jung, Soo-Hyun 
Park NongShim Co., Ltd, Korea

Survival analysis is a branch of statistics extensively used in clinical studies, 
sociology, and reliability studies. Its application has been recently introduced in 
the area of food science. This study was conducted to estimate sensory shelf life 
of potato chips with different storage conditions using survival analysis. Fifty 
consumers were provided with 9 different potato chips stored at 25°C under 
various humidity conditions (30-70%). The moisture contents of samples were 
various ranging 2.2-9.2%. Since censoring phenomenon is a key concept in 
survival analysis, consumer data were classified by three different censorings; 
left (16 subjects), interval (26 subjects), and right censoring (0 subjects). 
Weibull and lognormal distributions were used to fit the censored data. For the 
mean moisture contents of potato chips in which consumers would reject the 
product, it was estimated to be 3.61% (3.18, 4.09 CI) and 3.68% (3.30, 4.11 CI) 
for the Weibull and lognormal distribution, respectively. Results indicated that 
the survival analysis concept of censoring has been successfully employed for 
estimating sensory shelf life of potato chips in terms of moisture contents 
changed.

P04 -010

Effect of Cooking Methods on the Sensory Characteristics of 
Salicornia herbacea L .
Seong-Hye Kim*, Seo-Jin Chung Department of Food and Nutrition, Seoul 
Women’s University, Korea

Salicornia herbacea L. commonly called a glasswort is a halophyte which 
grows in saline environments such as sea coast. Due to this nature, it not only 
has high content of Na but also a very rich source of minerals (Ca, K, Fe, Zn). 
The objective of this study was to investigate the effect of various wet cooking 
methods on the sensory characteristics of different parts of fresh glasswort. 
Fresh glasswort was separated into stem and leaf. Each part went through the 
following treatments: fresh (control), blanching-30 s, boiling-3 min, boiling-5 
min, steaming-5 min, steaming-8 min. Nine trained panelists performed a 
descriptive analysis to characterize the sensory properties of these samples. 
Sensory attribute of glasswort was developed, and the definition and reference 
standards were established. The results show that Uncooked fresh glasswort 
was characterized as bitter, astringent, and crispy. These negative characteristics 
were considerable reduced by wet cooking. Since different cooking methods 
bring out diverse sensory characteristics of glassworts, suitable cooking method 
should be selected based on the results from this study to create a tasteful dish 
or product.

P04 -008

Sensory Characteristics of Twelve Commercial Rice Wines (Takju) 
Seung-Joo Lee*, Hyun-Hee Jin Department of Food Service Management, 
Sejong University, Korea 

Quantitative sensory profiles of twelve commercial rice wines (takju) without 
heat-treatment were developed using sensory descriptive analysis. Four 
appearance, seven aroma, six flavor/taste, and five mouthfeel related sensory 
attributes were evaluated duplicate by a panel of 10 judges. The descriptive data 
set was initially analyzed for significant overall product effect employing a 
three-way mixed model analysis of variance (judges, samples, and replications) 
and all two-way interactions with judges treated as random. In addition, 
correlations between mean attribute ratings were calculated and a Principal 
Component Analysis (PCA) on mean attribute ratings employing the covariance 
matrix was conducted. The samples which were mainly made by rice (over 
70%) showed significantly different sensory profiles except two sensory 
attributes (carbonic acidity and yeast flavor).

P04 -011

Analysis of Purchasing Behavior and Requirement of Korean Red 
Pepper Powder: Focused on Korean Consumers Who Reside in 
USA
Min-A Lee*, So-Hyun Park, Jae-Bok Park, Kyung-Hyung Ku Korea Food 
Research Institute, Korea

The purpose of this study was to analyze consumers’ purchasing behavior and 
requirement of Korean red pepper powder to enlarge its consumption in global 
market. A survey was targeted Korean consumers who reside in USA and 
conducted from 20 Feb to 26 Feb 2011 in Asian food market in Washington DC 
and New York, USA. Totally 211 copies were returned and 198 copies were 
analyzed in this study. The 70 respondents (35.4%) cooked with Korean red 
pepper powder at every meal and more than half of respondents (54.0%) bought 
red pepper powder manufactured in Korea and sold in local market. The 
determinants of purchasing red pepper powder were origin, taste, cleanliness, 
and brand of pepper. To find out requirements for Korean red pepper powder, 
the preference was measured by using 7 point scale. The preference of each 
attribute of Korean red pepper powder was flavor 4.88, red color 5.07, gross 
5.21, particle 5.11, and overall preference 5.07. Selling at a reasonable price 
was main requirement to increase intention to purchase. The results suggest 
that, for extending its consumption, providing reliable product information and 
competitive pricing are necessary.
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P04 -012

Importance-performance Analysis of Bibimbap for Foreign Customers
So-Hyun Park*, Min-A Lee, Eun-Mi Kim Korea Food Research Institute, 
Korea

As a representative of Korean food, bibimbap is consistent with well-being 
trend due to its characteristic of using various vegetables. To extend its con-
sumption globally, this study found out recognition and analyzed requirements 
of it by applying importance-performance analysis. A survey was conducted 
from 15 Jul. to 14 Oct. 2010 and targeted foreign customer who visited Korean 
restaurants in USA, China and Japan. Totally 539 copies were returned and 
analyzed. Out of total subjects, 85.3% already knew bibimbap and 81.4% had at 
least one experience. The 135 respondents (25.0%) took it over once every two 
to three month. The benefits obtained from bibimbap were good taste (276, 
62.9%), nutritionally balanced (174, 39.6%), and health (143, 32.6%), 
respectively. The importance-performance analysis was performed on the 10 
attributes of bibimbap. In the first quadrant with a high importance and a high 
performance, taste, nutrition, safety, and texture were observed. The attribute in 
the second one with a high importance but a low performance was price. Thus, 
continuous improvement of menu quality is required to increase the 
consumption of bibimbap globally.

P04 -015

Comparative Analysis of Volatile Flavor Components From Plant E 
Herb Oil
Kyung-Mi Chang*, Gun-Hee Kim Plant Resources Research Institute, 
Duksung Women’s University, Korea

The chemical compounds of aroma from plants E were separated by hydro- 
distillation extraction, and analyzed by gas chromatography-mass spectrometry 
(GC/MS). Sixty-eight and forty-seven volatile flavor compounds were 
tentatively identified, and they constituted 71.10 and 69.59% of the total peak 
area, respectively. The yields of oils were 0.1 and 0.05 % (v/w), respectively. 
a-Humulene (11.23%), 6,9-heptadecadiene (6.91%), (E)-β-farnesene (6.50%), 
and a-phellandrene (5.13%) were the predominantly abundant aroma 
components from the domestic. Whereas, the major chemical compounds were 
a-humulene (7.45%), (E)-β-farnesene (7.04%), and β-selinene (6.27%) from the 
imported.

P04 -013

Sensory Characteristics and Cross-cultural Consumer Acceptability 
of Yackwa (Korean Traditional Cookie)
Hee-Sang Park*, Jae-Hee Hong1, Seo-Jin Chung2, Sung-Mi Cha3, Lana Chung4, 
Kwang-Ok Kim Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1Department of Foods and Nutrition, Kookmin University, 
Korea, 2Department of Food Science, Seoul Women’s University, Korea, 
3Department of Food Service Industry, Hanyang Women’s University, Korea, 
4Department of Culinary Science and Arts, Kyung Hee University, Korea

This study was performed to identify the sensory attributes of Yackwa (Korean 
traditional cookie) and to compare the consumer acceptability under different 
cultural backgrounds. Six commercially produced samples were used for 
evaluation. In descriptive analysis, a total of fifteen sensory attributes (seven 
flavor and eight texture attributes) were developed and rated by eight trained 
panelists. Reference scales for ‘hardness’, ‘crispness’, ‘cohesiveness’, ‘denseness’,
and ‘tooth packing’ were established to improve panel reproducibility. In 
consumer testing, 290 consumers from three different countries (Korea, Japan and 
France) participated. They rated their acceptability, perceived intensities, 
familiarity, purchase intention, and willingness to recommend to friends. The 
result indicated that Korean consumers liked the samples that were not flaky. They 
also felt these samples more familiar. Japanese and French consumers' liking did 
not show a certain tendency, but they seemed to dislike the sample of weak 
sweetness. The outcomes of this study will help the food industries to develop 
effective strategies for commercializing Korean traditional foods.

P04 -016

Growth and Free Sugar Content Changes According to Sowing 
Times in the Waxy Corn
Gun-Ho Jung*, Young-Up Kwon, Jae-Eun Lee, Jong-Ho Seo, Jung-Tae Kim, 
Seoung-Bum Baek, Beom-Young Son, Mi-Jung Kim, Jin-Seok Lee, Gun-Yong 
Prak, Wook-Han Kim National Institute of Crop Science, Korea

Domestic maize cultivation area of   17,000 ha each year is increasing, mainly by 
planting in the spring of July. The end of the price slump in shipments of the 
floods, mainly because the shipment-related research needs to be controlled 
according to the sowing period of corn growth and per- Changes in the contents 
were studied. In a field test of corn on April 10, April 20, April 30, May 10, 
May 20, June 20, July 10, July 20, July 30 seeding was tested training materials 
domestic grape ilmichal, chalok 4, chalok 1 were tested. Growth of the Liver 
Research, projecting, harvest days, ear hight, free sugars were investigated. 
Projecting the number of days, harvest time, it was found later to plant more 
soy planting in April and all three varieties were the highest, appeared briefly 
toward the July sowing. Free sugars in April, May, June planting in July is 
around the 11-12brix 12brix than from increased sowing. Then according to the 
planting of bio-mass changes in April, May, June July sowing increased sow 
can see that. Ilmichal, chalok 4 is sown late, all bio-mass and the quantity being 
small, but the amount has risen to be promising.

P04 -014

The Body Measurement of Daegu Citizens by Inbody
Mi Ok Kim*, Jong Guek Eun1 Dept. of Hotel, Restaurant and Culinary Arts, 
Daegu Health College, Korea, 1Department of Sports & Health Care, Daegu 
Health College, Korea

This study examines the degree of obesity, etc. using the body composition 
analyzer, Inbody 4.0, in order to research into body composition of residents in 
Daegu Metropolitan City. As a result, both males and females in their thirties 
showed the highest weight and body fat, and after that, males’ body fat tends to 
decrease continually whereas females’ tends to increase from the forties till 
sixties. Regarding BMI, females maintain the normal range from the tens till 
twenties but show increase from the thirties, and in the fifties and sixties, they 
become overweight. And males are obese in their thirties and become 
overweight in their forties and fifties. Regarding percent body fat, males in the 
twenties show “lack” (38.2%) the most while females indicate “excess”
(38.2%) the most. Also, since females show percent body fat increase as getting 
older, it is urgent for them to prevent disease. Although this study deals with 
very limited data of residents living in Daegu, it could figure out the chief 
tendency in that it conducted measurement for males and females by age.

P04 -017

Performance of Six Different Versions of Duo-trio Tests in Com-
parison with the Same-different Test for Discriminating between 
Apple Juice Having Two Different Sugar Concentrations
Yoon-Jung Choi*, Min-Sun Kim, Hye-Sung Lee Department of Food Science 
and Engineering, Ewha Womans University, Korea

To investigate the effectiveness of various versions of duo-trio tests protocols 
for studying consumer discriminations of sugar-reduction on the apple juice, 
duo-trio tests with two different constant-reference schemes (a stronger 
reference vs. a weaker reference) were investigated in comparison to the 
same-different and duo-trio test with a balanced-reference scheme. Two 
different versions of duo-trio tests were investigated: the traditional duo-trio 
(DTF) and a duo-trio with a reference presented both at the first and in the 
middle between the two test products (DTFM). Apple juices having two 
different levels of sugar concentrations were discriminated by 216 consumers. 
Each consumer performed 12 tests of same-different, and 8 and 6 tests of DTF 
and DTFM, respectively under one of the three reference schemes. The 
performance of DTFM found to be superior to the same-different tests only 
when the reference was constantly stronger, while the performance of the same 
different was superior to the DTFM and DTF tests when the reference was 
weaker product. This indicates that duo-trio tests using a constantly sweeter- 
reference might be a more effective consumer difference test method.
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P04 -018

Higher Stability of Duo-trio Test Protocols with Double Constant- 
reference for Discriminating Tomato Juices with Varying Salt 
Concentrations
Min-A Kim*, Hye-Seong Lee Department of Food Science and Technology, 
Ewha Womans University, Korea

Duo-trio test is one of the most commonly used overall difference tests. To 
investigate more sensitive version of the duo-trio test protocol, the effects of the 
different reference scheme such as the number, position and range, on the 
discriminability of the duo-trio tests were investigated using tomato juice with 
various salt concentrations based on a roving design. Four versions of duo-trio 
tests (DTF, DTM, DTFR and DTFM) were conducted under the two different 
reference schemes (constant-reference and balanced-reference scheme). Each of 
24 subjects performed 4 experimental sessions involving 2 sessions of constant- 
reference and 2 sessions of balanced-reference scheme. Across the four 
protocols, estimates of d´ indicated that test sensitivity was superior when the 
reference was constant, compared to when the reference was balanced. These 
findings were probably due to cognitive effects stabilizing discriminative 
dimension, thereby leading to reduced errors in sensory distance measures. 
Comparison of d´ estimates among four test sequences within each protocol 
revealed that only protocols having a single reference (DTF and DTM) showed 
significant sequence effects.

P04 -021

Substituting NaCl with Salicornia herbacea L . Powder to Flavor 
Various Korean Foods
Eun-Hye Lee*, Seong-Hye Kim, Mi-Jin Kwak, Seo-Jin Chung Department of 
Food and Nutrition, Seoul Women’s University, Korea

High intake of sodium is one of the major problems in Korean diet. The 
objectives of this study were 1. to investigate the possibility of dried Salicornia 
herbacea L. (glasswort) powder as a natural salt flavor enhancer by substituting 
NaCl in various Korean foods 2. to measure the amount of off-flavor elicited 
from dried Salicornia herbacea L. powder when applied to complex food 
system. Descriptive analysis was conducted independently for 4 types of 
Korean cooking methods. The cooking methods consisted of 2 types of wet 
cooking(beef soup, seasoned spinach) and 2 types of dried cooking(savory 
pancake, sauteed potato). In each system, specific portions of NaCl were 
substituted by glasswort and the sensory characteristics of each sample were 
measured by a trained descriptive panel. In all the complex food systems, up to 
20-40% of original NaCl content was effectively substituted by glasswort 
without affecting the saltiness intensity. The off-flavor generally reported for 
dried glasswort powder was effectly masked when applied to complex Korean 
food systems. Thus, glasswort is an effective salty flavor enhancer material that 
can substitute NaCl in food systems.

P04 -019

Sensory Evaluation of Korean Red Pepper Heat and Evaluation of 
Panel Performance
Kyung-A Lee*, Eun-Jung Choi, Kyung-Hyung Ku, Jae-Bok Park Korea Food 
Research Institute, Korea

This study was carried to investigate the heat level rating and penel 
performance for various Korea red pepper varieties. Samples were selected 15 
varieties with different heat level in the collected 73 samples in the major red 
pepper production. The dried red pepper powder was prepared cleaning, 
cutting, drying, seeds separation and milling. Dried red pepper was examined 
capsaicinoid contents by HPLC. Panelists are screened for their accuracy and 
precision and trained to use the 15 cm line scale. Performance of panelists 
trained for red pepper heat rating was evaluated using analysis of variance and 
correlation analysis. Trained panelists showed high F value (p=0.05) and high 
correlation coefficient. And capsaicinoid content of 15 red pepper samples was 
3,000-45,000 SHU (5-300 mg%). Results of sensory evaluation for Korean red 
pepper heat level by trained panel, it showed high correlation efficient of 
0.84-0.93 until test sample with 40 scoville heat unit (32,000 SHU red pepper). 
And it showed low correlation efficient of 0.63 in the samples included high 
SHU test sample.

P04 -022

Cross-cultural Study of Consumer Attitudes towards Two Types of 
Mushrooms
Jeong Eun Yang, Seo-Jin Chung1, Sung-Mi Cha2, Kwang-Ok Kim3, Lana 
Chung* College of Hotel & Tourism Management, Kyung Hee University, 
Korea, 1Department of Food and Nutrition, Seoul Women’s University, Korea, 
2Department of Agrofood Resources, Rural Development Administration, 
Korea, 3Department of Food Science and Engineering, Ewha Womans 
University, Korea

This study was conducted to examine cross-cultural consumer attitudes towards 
mushrooms by Korean and French consumers. Consumer tests for overall 
liking, appearance, flavor, and texture preference and attitudes concerning hard-
ness and the degree of well-doneness/cooked intensity were performed on two 
types of mushrooms - the button and shiitake. All of the preferences and 
attitudes except for the degree of hardness revealed significant differences 
(p<0.001) among the panels and the samples. Although both panels revealed a 
stronger preference for button mushrooms rather than shiitake mushrooms, the 
attitude with regard to the appearance of the button mushroom was less 
favorable than towards the shiitake among the Korean consumers. The attitude 
with regard to texture towards the shiitake was very unfavor able among the 
French consumers. It is thought that they are not familiar with the texture of the 
shiitake and this caused an attitude of “dislike” among them, relatively 
speaking. These results indicate that the main reason why the French consumers 
dislike shiitake is not the flavor or appearance but the texture.

P04 -020

Adaptability and Preference to Korean Food of Foreigners
Dong-Joo Kim*, Weon-Sun Shin1, Ji-Na Kim1, Hee Jung Kim1, Bok Jin Oh1 

Graduate School of Education, Hanyang University, Korea, 1Department of 
Food and Nutrition, Hanyang University, Korea

The purpose of this study aimed to search adaptability and preference to Korean 
food of foreigners resided in Korea. First impression to Korean food was 
‘spicy’, ‘strong taste of seasoning’, ‘salty’ in order. Also, 34.7% of the 
foreigners experienced ‘average difficulty’ for adaptation to Korean food. But, 
90% of the foreigners adapted to Korean food in six months and time to adapt 
to Korean food. Western people had more factor influenced on their adaption to 
Korean food were ‘efforts by themselves’ and ‘support from friends’.
Foreigners had positive attitudes towards Korean foods as ‘nutritionally great 
food’ and ‘food with interesting ways of eating’. Interestingly, Wester people 
were satisfied with Korean food compared with Easterners. However, foreigners 
pointed out to improve the taste, especially strong seasoning taste and 
sweetness. Additionally, beef bulgogi, Korean fruit, beef ribs, pork ribs and 
grilled pork belly were ranked as foreigner’s favorite foods, while soju, Korean 
sausage, sliced rice cake soup, radish kimchi and vegetable side dishes were as 
foreigner’s dislike.

P04 -023

The Drivers of Liking of Korean Puffed Rice Snack (Sanja) : A 
Cross-cultural Study
Aran Song*, Jihye Choi, Jiyeon Choi, Seo-Jin Chung Department of Food 
nutrition, Seoul Women’s University, Korea

In recent years, the globalization of Korean traditional food has become a hot 
topic in Korean food related industries. The demands for exploring the 
acceptance of traditional Korean foods among foreign consumers have become 
very strong. The objectives of this study were 1. to understand the sensory 
characteristics of Korean puffed rice snack (sanja); 2. to identify the drivers of 
liking and disliking of sanja among Koreans and foreign consumers. Descrip-
tive analysis was conducted for 8 sanja products varying in sensory properties 
and price using a trained panel. Four products from this set of samples were 
further investigated for consumer acceptance test. Both Koreans (n=30) and 
foreign consumers (n=30) participated in the experiment. Sweetness and 
softness were positive drivers but stickiness and crumbling were negative 
drivers of sanja to both Koreans and foreign consumers. Thus, the negative 
properties of sanja need to be improved to be accepted globally.
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P05 -001

Influence of Wild Grape Extract Addition on the Oxidative Stability 
of Hwajeon, a Korean Traditional Fried Rice Cake
Byung Yong Lee*, Nam Ho Kim, Hyun A Seo, Mi Young Lee, Jeonghee Surh 
Department of Food and Nutrition, College of Health and Welfare, Kangwon 
National University, Korea

Wild grapes (Vitis coignetiea) have been known for their anti-oxidative and 
anti-carcinogenic activity due to the presence of phenolic compounds such as 
flavonoids and anthocyan. Here, wild grape extract (WGE), produced by 
boiling wild grape fruits in a vacuum jar and squeezing the remained seeds and 
skins out, was added into hwajeon at different concentrations (0, 5, 15, 30, and 
50% of water in recipe). Then, the resulting hwajeons were examined for their 
oxidative stability by measuring hydroperoxides (ROOH) and malondialde-
hydes (MDA). Right after preparation, the contents of ROOH and MDA in the 
hwajeon without WGE were 6.3 and 0.16 µg/g, respectively, and which incre-
ased in those with WGE, with the values ranging 6.0-11.3 µg/g for ROOH and 
0.14-0.36 µg/g for MDA. This phenomenon was consistently observed when 
the hwajeons were subjected to the oxidation-accelerating system, which was 
partially attributed to the higher water retention and increase of transition 
metals in the WGE-added hwajeons. Nevertheless, the ROOH and MDA 
contents detected here were far below the levels that would cause human health 
concern.

P05 -004

Analysis and Quality Evaluation of Mixed Oil Produced with Palm 
and Canola Oil
Eun Ji Lee*, Mung Heang Lee, Kwang Geun Lee Department of Food Science 
and Biotechnology, Dongguk University-Seoul, Korea

The purpose of this study is to analyze components and frying properties of 
mixed oil combined with palm and canola oil. In addition, quality evaluation of 
the oil was also researched. The composition of fatty acid was analyzed by 
GC-FID. Major fatty acids of mixedoil were palmitic acid, 30.50%; oleic acid, 
44.67%; linoleic acid, 12.73%; stearic acid, 3.65%. However, fatty acids of 
palm oil were palmitic acid, 41.87%; oleic acid, 38.52%; linoleic acid, 9.51%; 
stearic acid, 4.40%. L (Light), a* (Red), and b* (Yellow) in the mixed oil after 
50 times of frying potato were 73.2, -2.1, 54.1, and, respectively. Those of palm 
oil were 76.7 (L), -4.7 (a*), and 44.6 (b*). Smoked point in soybean oil, palm 
oil, canola oil and mixed oils were 237, 210, 244, and 226°C, respectively. 
After frying potato 50 times, acid value for mixed oil was increased from 0.22 
to 0.69, while palm oil was increased from 0.24 to 0.75.

P05 -002

Photooxidation of Oil and Minor Compounds Changes in the Perilla 
Oil/Water Emulsion Affected by Chlorophyll
Sujeong Oh*, Jeesu Choe, Eunok Choe Department of Food and Nutrition, 
Inha University, Korea

Perilla oil is obtained by pressing roasted perilla seeds without further refining 
to have minor compounds and characteristic flavor. It is used to make salad 
dressings, but high level of linolenic acid causes fast oxidation. This study 
investigated the oil photooxidation and minor compounds changes in the 
emulsion added with chlorophyll to simulate colored dressing. The emulsion 
was made with unrefined perilla oil (33 g), 0.5% acetic acid (66 g), xanthan 
gum (0.15 g), egg yolk powder (0.5 g), and chlorophyll b (0, 2, or 4 ppm), and 
then exposed to 1,700 lux light for 48 h. Chlorophyll significantly increased 
hydroperoxide formation and oxygen consumption only under light, suggesting 
singlet oxygen involvement.. Polyphenols were degraded faster than toco-
pherols, suggesting their higher antioxidant effect on photooxidation of the 
emulsion in the chlorophyll presence. d-Tocopherol was the most stable, 
followed by g- and a-isomer. The results indicated that chlorophyll lowered the 
quality of perilla oil/water emulsion by accelerating oil oxidation and degra-
dation of tocopherols and polyphenols under light.

P05 -005

Characteristics of DAG Oil Derived from Olive and Perilla Oil 
Nakyung Kim*, Sujeong Oh, Eunok Choe Department of Food and Nutrition, 
Inha University, Korea

Diacylglycerol (DAG) can reduce post-meal blood triglyceride levels and 
increase overall metabolism, helping reduce the body fat. Functional DAG oil 
containing high amount of DAG has been appeared in the market, but its 
success depends on its quality including functionality and stability. This study 
investigated the characteristics of DAG oil derived from vegetable oils to utilize 
their beneficial fatty acids. DAG oil was derived from triacylglycerol (TAG) oil 
of extra virgin olive and perilla oil by hydrolysis and re-esterification at 55 °C
using lipase TLIM and RMIM, respectively. Resulting DAG oil consisted of 
TAG, DAG, monoacylglycerol (MAG), and free fatty acids (FFA) at 23.9, 61.7, 
5.8, 8.6%, respectively, while TAG was the main lipid class (-90%) in TAG oil. 
Peroxides slightly increased with decrease in FFA in DAG oil compared to 
TAG oil. Carotenoids and chlorophylls in TAG oil were not detected in DAG 
oil. Oleic and linolenic acids were main fatty acids in both TAG and DAG oil 
(77.2 and 83.3%, respectively). Most of tocopherols (-95%) were disappeared, 
but polyphenols were remained at the appreciable amount in DAG oil, which 
may affect its quality for its further use.

P05 -003

Effects of Monoacylglycerols on the Oil Oxidation of Perilla Oil/ 
Acidic Water Emulsion under Light in the Presence of Chlorophyll 
Nakyung Kim*, Eunok Choe Department of Food and Nutrition, Inha University, 
Korea

Monoacylglycerols (MAG) can be used to stabilize emulsion foods due to their 
amphiphilic structure. This study investigated the effects and action mechanism 
of MAG on the photooxidation of emulsion. Emulsion, consisting of hexane- 
extracted and tocopherol-stripped perilla oil (TSPO, 50 g), 0.5% acetic acid (50 
g), xanthan gum (0.16 g), chlorophyll b (4 ppm), and MAG (0, 1, or 1.5 g) was 
exposed to 1,700 lux light for 48 h. TSPO contained only peroxides (0.04 
meq/kg) and polyphenols (3.05 ppm). Hydroperoxide formation decreased and 
more headspace oxygen was remained in the emulsion by the addition of MAG. 
This antioxidant activity of MAG increased with its concentration and oxidation 
time. Polyphenols and chlorophyll which was converted to pheophytin in the 
emulsion were degraded during photooxidation, and MAG slowed down their 
degradation. Correlation between polyphenol content and hydroperoxide 
formation was very high (r2>0.93), regardless of MAG. The results indicated 
that MAG acted as antioxidant in the emulsion by decreasing oil oxidation and 
polyphenols degradation under light.

P05 -006

New Development of a Gas Chromatography-Tandem Mass Spec-
trometry for the Analysis of Policosanols in Commercial Vegetable 
Oils
DongMin Jung*, Mun Yhung Jung College of Food Science, Woosuk University, 
Korea

A gas chromatography-tandem mass spectrometry with a low limit of detection, 
and high specificity, recovery and precision was successfully established, for 
the first time, for the policosanol analysis in 10 different vegetable oils. This 
method showed an excellent inter-day reproducibility with 5.92% RSD as 
analyzed at 5 different dates. The total policosanol contents in the vegetable oils 
varied from 3.01 to 427.83 mg/kg oil. Perilla, grape, and rice bran oils were 
found to be highly rich sources of policosanols, containing 427.83, 245.15, and 
171.17 mg policosanols/kg oil, respectively. The compositions of policosanols 
in vegetable oils were greatly source-dependent. Octacosanol was the single 
most predominant component in perilla seed oil, representing 55.93% of the 
total policosanol. In grape seed oil and rice bran oil, however, hexacosanol and 
triacontanol are the most abundant policosanols, respectively. This represents 
the first report on the composition and contents of policosanol in most 
vegetable oils analyzed here. The present data would provide important 
information for the evaluation of nutritional and beneficiary functional values 
of commercial vegetable oils.
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P05 -007

Optimization of Enzymatic Interesterification for the Continuous 
Production of Trans-free Fat in Packed-bed Enzyme Reactor
Jong Won Won1*, Chae Hyung Kim1, Chang Woo Kwon2, Eui Young Kim2, 
Seung Jun Choi1, Pahn-Shick Chang1,2 1Center for Food Safety and Toxicology, 
Department of Agricultural Biotechnology, Seoul National University, Korea, 
2Center for Agricultural Biomaterials, Department of Agricultural Biotechno-
logy, Seoul National University, Korea

The objective of this study was to produce trans-free fat through lipase- 
catalyzed interesterification between fully hydrogenated canola oil (FHCO) and 
soybean oil in a packed-bed enzyme reactor, as substitutes for commercial fats 
commonly used in food industry. Molar conversion yield (degree of inter-
esterification, %) was defined as (1-content of tristearin (TS) after inter-
esterification / initial content of TS) × 100. The following reaction variables, 
such as concentration of FHCO (35-50%), flow rate (0.4-2.0 mL/min), and 
temperature (65-85°C) were optimized by response surface methodology. From 
the results, optimum conditions for the concentration of FHCO, flow rate, and 
temperature were determined to be 38.18%, 0.4 mL/min, and 81.36°C,
respectively, and the conversion yield (%) under the optimum conditions was 
87.09%±0.17. Analysis of Variance (ANOVA) results showed that flow rate 
was the most important factor that affects the conversion yield (%), as it exerted 
a highly significant influence (p<0.0001) on dependent variable.

P06 -003

Digestibility and Physicochemical Properties of Germinated Brown 
Rice after Hydrothermal Treatments
Donghwa Cho*, Seung-Taik Lim School of Life Science and Biotechnology, 
Korea University, Korea

Recently, germinated brown rice (GBR) has aroused public attention because of 
its high contents of various functional materials. In the present study, in vitro 
digestibility and physicochemical properties of GBR were investigated after 
annealing and heat-moisture treatments (HMT). The GBR showed lower 
pasting viscosity but higher digestibility than native brown rice, indicating that 
the starch was hydrolyzed by enzymes during germination. However, annealing 
improved crystalline structure in starch granules, increased the pasting 
viscosity. On the other hand, heat-moisture treated GBR showed distinctively 
lower pasting viscosity, but higher melting temperatures in DSC analysis, 
indicating that starch-chain association occurred within the amorphous regions. 
The digestibility of GBR was also reduced by the heat-moisture treatment. The 
results in this study present the possibility of annealing and HMT in application 
of GBR with manipulated digestibility and physicochemical properties

P06 -001

The Effects of Chemical Modifications on Water Extractable Poly-
saccharides from Capsosiphon fulvescens on Biological Activities
Supatra Karnjanapratum*, SangGuan You Department of Applied Marine 
Biotechnology and Engineering, Gangneung-Wonju National University, Korea

A water-suluble polysaccharide was isolated from C. fulvescens. Three sulfated 
derivatives of the crude (S1, S2 and S3) were prepared by using a sulfur 
trioxide-trimethylamine complex as the sulfating agent. Other three derivatives 
from acid hydrolysis (H1, H2 and H3) were prepared using 0.01 M HCl at 
different incubation temperature. Sulfated derivatives contained different 
sulfate contents ranging from 33.4 to 42.3%, and had various weight-average 
molecular mass (Mw) of 1224-2138×103 g/mole. On the other hand, acid 
hydrolyzed derivatives had different Mw ranging from 35.4 to 2150×103 g/mole 
with similar sulfate content (21.4 to 25.6%). Sulfated derivatives showed the 
potential anti-inflammatory activity by reducing the secretion of NO and other 
cytokines. Acid hydrolyzed, on the other hand, derivatives revealed the 
potential on immune-enhancing activity by increasing the production of NO 
and other cytokines from RAW 264.7 cells. The sulfated and hydrolyzed 
derivatives possessed different activities base on sulfate content and Mw, 
suggesting that both are key factors to regulate the bioactivities.

P06 -004

Preparation of Aqueous Dispersion of Octacosanol with Starch
Dong Kyun Jang*, Ju Hun Lee, Seung-Taik Lim School of Life Sciences and 
Biotechnology, Korea University, Korea

Complexation between dextrin and octacosanol in aqueous system was adopted 
to increase water dispersing of octacosanol. For complex formation, the octaco-
sanol was mixed in 1% dextrin solution at 90°C for 150 min and then cooling 
slowly for 12 h to 25°C. Contents of octacosanol were determined using a gas 
chromatograph and characteristics of complex was evaluated using DSC and 
XRD. In the complex isolated by centrifugation, little V-crystalline structure 
was observed. For reducing loss and improving complex formation, various 
treatments were performed, such as stepwise addition, homogenizing, stirring 
and EtOH dissolution. When the octacosanol were added in dextrin solution by 
5 times for 30 min intervals, the loss decreased greatly (76.2%→17.6%). While 
the loss increased to 30.7% by homogenizing (10,000 rpm, 30 s), 12.1% and 
13.4% for yield could be obtained by additional stirring (for 6 h) and EtOH (2 
ml) dissolution, respectively. With additional stirring and EtOH dissolution, the 
isolated complex existed in V-crystalline structure based on the XRD results. 
Inclusion complex of octacosanol and dextrin molecules could be confirmed by 
DSC data (Tp=119.7°C, △H=1.39J/g).

P06 -002

Structural Characterization of Sulfated Polysaccharides from Ulva 
pertusa
Mehdi Tabarsa*, SangGuan You Department of Applied Marine Biotechnology 
and Engineering, Gangneung-Wonju National University, Korea

Sulfated polysaccharide extracted from U. pertusa belongs to green algae 
polysaccharides which have been exhibited various biological and pharmaco-
logical activities. Because of the considerable compositional and structural 
heterogeneity of obtained polysaccharides, a deep research on fine structure is 
necessary to reach a better understanding of responsible factors on biological 
activities. In current study, water extract polysaccharide was purified using 
DEAE Sepharose fast flow column and followed by the various nonselective 
desulfations; different sulfate acceptors (NaF and MeOH), temperatures (80 and 
120°C) and times (10-240 min). The taken results have shown relatively high 
product yields of 43.2-60.6% and desulfation efficiencies of 45.3-90.1%, in 
which the most efficient desulfations obtained using MeOH at 120°C for 40 
min autoclave. GC-MS and NMR analysis of the sample suggested that the 
polysaccharide had predominant glycosidic linkages of (1→2)-α-L-rhamnose, 
(→1)-α-L-rhamnose and (1→2, 1→4)-α-L-rhamnose with the sulfate esters 
substituted at C4 position.

P06 -005

Preparation of Aqueous Nano-dispersions of Coenzyme Q10 by Using 
Starch
Tae-Rang Seo*, Eun-Ah Kim, Seung-Taik Lim School of Life Sciences and 
Biotechnology, Korea University, Korea

Aqueous dispersion of Coenzyme Q10 could be prepared by using a starch. Co 
Q10-starch complexes were prepared by stirring a physical mixture of an 
aqueous starch solution and Co Q10 at 70°C for 24 h, and successive cooling. 
During the complex formation, periodic homogenization (11,000 rpm, 30 s) 
could dramatically increase a yield of the complex formation (50.1% →
89.3%). Co Q10 content of the complex was 60.4%, calculated by UV Absorb-
ance (275 nm). Differential scanning calorimeter (DSC) proved that Co Q10 and 
starch partially formed inclusion complex. X-ray diffraction (XRD) of the 
complex, however, showed that units of the complex could not form long- 
ranged crystals. The complex particles existed in the form of aggregates with a 
hydrodynamic diameter of almost 10 micrometer. It was fragmented by using 
ultrasonication (medium intensity, 5 min) to nanoparticles hydrodynamic 
diameter of less than 200 nm. The Co Q10-starch dispersion remained stable 
without forming precipitates or phase separation under an ambient condition.
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P06 -006

Nanocomplex Formation between Dextrin and Ceramide for Increasing 
Water-solubility
Hee-Young Kim*, Seung-Taik Lim School of Life Sciences and Biotechnology, 
Korea University, Korea

Ceramide nano-dispersions could be prepared by complex formation with a 
dextrin prepared from amylomaize starch. Complex formation between dextrin 
and ceramide was performed either in a two-phase system of separated solvents 
or in an aqueous batch system, followed by an ambient storage. The dextrin- 
ceramide complexes yielded V6Ⅰ-type crystals with two reflections at 13.03 
and 20.35° (2θ) under an X-ray diffractogram. The melting temperature of the 
complex measured using a DSC was in the range 90-110°C. Storage conditions 
after complex formation including temperature and time were important in 
determining interactions between dextrin and ceramide. By storing at 25°C for 
1 day, for example, interactions between dextrin and ceramide produced the 
crystalline structures of increased perfectness. Hydrodynamic diameter of this 
complex was almost 10 micrometer. Physical treatment after the complex 
formation such as ultrasonication resulted in smaller size (less than 100 nm) and 
higher zeta potential (-34 mV) of the complex particles. This value presented a 
good stability of the particles in the solution. 

P06 -009

Comparison and Physicochemical Characterization of Enzymatically 
and Physically Modified Rice Starches of Different Amylose 
Contents
Su Jung Choi*, Chang Joo Lee, Chan Hee Lee, Tae Wha Moon Department 
of Agricultural Biotechnology and Center for Agricultural Biomaterials, Seoul 
National University, Korea

Rice starches of different amylose contents (Baegjinju: 5%, Ilpumbyeo: 15%, 
and Goamy2: 30%) were dual-modified by amylosucrase (AS) and hydrother-
mal treatment (HTT). Starch samples were treated with 40,000 U of AS from 
Neisseria polysaccharea at 30°C for 12 h. All AS-treated starches were 
adjusted to 30% moisture content and heated at 100°C for 1 h. After dual 
modification, the resistant starch content was inversely proportional to the 
amylose content, while the content of slowly digestible starch was proportional 
to the amylose content. The structural and physicochemical properties of 
modified starches were investigated by X-ray diffraction and thermal 
properties. The X-ray pattern of AS-treated Baegjinju and Ilpumbyeo starches 
changed from A-type to B-type, whereas Goamy2 starch maintained the 
original B-type pattern. The AS-HTT starches had the highest crystallinity. 
Differential scanning calorimetry showed that the onset temperature, peak 
temperature, and conclusion temperature gradually increased with each step of 
AS-HTT modification. AS-HTT resulted in the highest onset, peak, and 
conclusion temperatures in all starches.

P06 -007

Physicochemical Properties Heat-moisture Treated Starches from 
Different Rice Cultivars
Inae Lee*, Gyoung jin We, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

Recently, preparation of modified starch by physical methods has been 
increasing interest due to their clean-label. Hence, the purpose of this study is to 
prepare physically modified rice starch from different cultivars (Goami, 
Seolgang, Deuraechan and Shinseonchal) by heat-moisture treatment (HMT). In 
addition, the effect of moisture content (15-30%) on the quality of HMT 
starches was investigated. The HMT starches were prepared by heating at 
120°C for 1 h. The physical properties of the prepared HMT starches were 
studied by measuring microstructure, water solubility, swelling power, pasting 
properties. Overall, water solubility and swelling power decreased with 
increasing the moisture content. Viscosity and gelatinization temperature 
increased after the heat-moisture treatment. Particularly, cultivars Goami and 
Seolgang exhibited higher pasting stability during heating and then formed hard 
gel after cooling. In this study, we found that the HMT rice starches have the 
potential to replace commercial modified starches for a variety of food 
applications. A well-functioning HMT rice starch has potential for improving 
pasting stability and conditioning texture in food products.

P06 -010

Low Digestible Rice Starch: Preparation and Physicochemical Cha-
racterization
Ji Hyung Kim*, Min Ah Kim, Hye Jin Lim, Tae Wha Moon Department of 
Agricultural Biotechnology and Center for Agricultural Biomaterials, Seoul 
National University, Korea

Low digestible starch is prepared by hydrothermal treatment on amylosucrase 
(AS)-treated normal and waxy rice starches. The optimal conditions established 
using response surface methodology, which had the highest SDS and RS 
fractions, were 18,700 units of AS per 2% starch, and reaction time of 13 h 40 
min. The AS-treated starches were adjusted to 25, 30, 35, and 40% moisture 
contents, and heated at 100°C for 40 min. After dual modification, the sum of 
SDS and RS contents was considerably increased as moisture level increased. 
The portion of short chains (DP 6-12) decreased, whereas long side chains (≥
DP 25) increased. The AS-treated normal rice starch changed from A-type 
pattern to B-type. However, the AS-treated waxy rice starch did not change the 
crystalline pattern. The gelatinization temperatures of dual-modified starches 
increased. RVA measurement showed that dual-modified starches had lower 
paste viscosity, higher pasting temperature, and more stable viscosity with no 
breakdown and setback. Conclusively, the AS and hydrothermal treatments led 
to increases in SDS and RS contents and altered the physicochemical 
properties.

P06 -008

Preparation and Structural Properties of Slowly Digestible Sweet 
Potato Starch Modified by Heat-moisture Treatment
Chang Joo Lee*, Ji Hong Ahn, Inmyoung Park, Tae Wha Moon Department 
of Agricultural Biotechnology and Center for Agricultural Biomaterials, Seoul 
National University, Korea

The objectives of this study were to establish the optimum conditions for 
preparation of sweet potato starch containing a high proportion of slowly 
digestible starch (SDS) fraction by heat-moisture treatment (HMT) and to 
investigate the structural characteristics of SDS+resistant starch (RS) and RS 
fractions isolated from this modified starch. A maximum SDS content (50.9%), 
consistent with the expected value (52.0%), was obtained after 8.6 h at 113°C
with 22.8% moisture level. The scanning electron micrographs of RS and 
SDS+RS fractions revealed the little holes on the surface and at the center of 
granules with a large hole and concentric layers. After HMT, the intensities of 
the X-ray diffraction peaks slightly increased. However, HMT did not alter the 
X-ray diffraction pattern. The X-ray diffraction intensity of RS fraction 
increased compared with SDS+RS fraction. The gelatinization enthalpy of 
SDS+RS fraction decreased compared with the native and HMT starches, while 
the enthalpy of RS fraction increased compared with SDS+RS fraction. The 
SDS and RS fractions consisted of less perfect crystallites and amorphous 
components.

P06 -011

Hydrothermal Treatment of Water Yam Starch in Non-granular State: 
Its Slow Digestion and Structural Properties
Khanh Son Trinh*, Chang Joo Lee, Hyeon Jeong Yoo, Tae Wha Moon 
Department of Agricultural Biotechnology and Center for Agricultural 
Biomaterials, Seoul National University, Korea

Pre-gelatinized water yam starch was subjected to the hydrothermal treatment 
(25, 30, and 35% moisture content for 1, 8, 16, and 24 h at 100ºC) and cha-
racterized by X-ray diffractometry, amylose leaching measurement, differential 
scanning calorimetry, and digestibility analysis. Slowly digestible starch (SDS) 
content of hydrothermally treated starch (30% moisture content for 24 h) 
reached 49.1%, 31.9% higher than that of the control starch. The B-type pattern 
of native starch was transformed into an A-type by the hydrothermal treatment. 
SDS was negatively correlated with To, Tp, Tc, Tc-To, and amylose leaching 
content, but was positively correlated with the enthalpy of gelatinization. 
Moreover, SDS showed positive correlations with reaction time, moisture 
content, relative crystallinity, and double helix proportion. Thus, enhanced 
semi-crystalline structure with various sizes and perfection levels resulted in an 
elevation of SDS during hydrothermal treatment. Besides, reaction time made a 
higher impact on these changes than moisture content did. Conclusively, the 
increase in SDS content was caused by the structural changes of hydrothermally 
treated water yam starches.
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P06 -012

Preparation of Low Digestible Starch by Using Amylosucrase and 
Locust Bean Gum and Its Structural and Physicochemical 
Characteristics
Ju Yeon Seo*, Chang Joo Lee, Hyeon Jeong Yoo, Tae Wha Moon Department 
of Agricultural Biotechnology and Center for Agricultural Biomaterials, Seoul 
National University, Korea

Waxy corn starch (WCS) and waxy potato starch (WPS) were treated with 
5,000, 10,000 and 20,000U of amylosucrase (AS) from Neisseria polysaccharea 
at 30°C for 20 h. They were mixed with locust bean gum (LBG) and cooked for 
30 min in the ratio of 3:2. Their structural and physicochemical properties were 
investigated by thermal properties, X-ray diffraction, and relative crystallinity. 
After the AS treatment of WCS and WPS, the contents of SDS and RS 
increased, while the RDS contents of the AS-treated WCS and WPS-LBG 
mixed gels decreased. DSC thermograms showed that the peak temperatures of 
AS-treated starches and AS-treated starch-LBG gels were higher and gelati-
nization temperature ranges were broader compared with the control. The 
AS-treated starch-LBG mixed gels had uniform and close network structures. 
After the AS treatment, the X-ray diffraction pattern of starch was changed to 
B-type and relative crystallinity increased. In sum, the AS treatment of starch 
resulted in an increase in crystallinity and the formation of network structure 
with LBG. These structural alternations led to the changes in digestibility and 
physicochemical properties of WCS and WPS.

P06 -015

Physical Properties and Molecular Structure of Sweet Potato and 
Mung Bean Starches
Malshick Shin*, Ji-Myoung Kim, Bum-Soo Kim1, Hyun-Seok Kim1, Sang-Ho 
Yoo1, Sung-Soo Kim2, Chang-Sun Lee Department of Food and Nutrition and 
Human Ecology Research Institute, Chonnam National University, Korea, 
1Department of Food Science and Technology and Carbohydrate Bioproduct 
Research Center, Sejong University, Korea, 2Korea Food Research Institute, 
Korea

The physical properties and molecular structure of sweet potato starch (SPS) 
were compared to those of mung bean starch (MBS). The starches were isolated 
using an alkaline steeping method. The amylose content of MBS was higher 
than that of SPS. Starches showed all A-type crystallinity, but granular shapes 
and sizes were different. The peak and setback viscosities of MBS were higher, 
but its gelatinization enthalpy (∆H) and ∆T (Tc-To) were lower than those of 
SPS. High-performance size-exclusion chromatography (HPSEC) of SPS 
showed three peaks for amylopectin (AP), intermediates (IM), and amylose 
(AM), but that of MBS showed four peaks including AP, 2 IM, and AM. SPS 
had single symmetric peaks, while MBS presented obvious shoulders in AP and 
AM peaks. SPS had a shorter degree of polymerization (DP) than MBS. The 
branched chain lengths of AP at DP 6-12 for SPS and MBS showed 31 and 
25.8%, respectively.

P06 -013

Development of Clean-label Rice Starch by Extrusion Process
Gyoung jin We*, Inae Lee, Dong eun Kim, Sanghoon Ko Department of 
Food Science and Technology, Sejong University, Korea

Although it was still used in many food industries, chemical modification of 
starch has been continuously decreased because consumers concern about food 
quality keeps increase. As a physical modification method, extrusion process 
has been known as a more useful technique to modify starches under clean 
label. Rich starch was used as an alternative of wheat or other starches due to its 
non-allergic, gluten free, and high nutritional features. In this study, the 
physicochemical properties of the modified starch were investigated in various 
extrusion conditions such as temperature (140 and 150°C), screw speed (200 
and 300 rpm), and moisture contents (25 and 35%). Rice starch was gelatinized 
and stored at -20°C to induce starch retrogradation. Gelatinization and retro-
gradation processes were repeated several times and their effect on the modified 
starch properties was also studied. Physically modified rice starches were 
characterized in terms of viscoelastic and pasting properties, crystallinity, and 
contents of resistant starch. Physically modified starches in this study showed a 
great potential as an alternative of chemically modified starch in various food 
products.

P06 -016

Physicochemical Properties of Korean Sweet Potato Starches
Malshick Shin*, Jeongeun Kim, Sun Jin Park, Chuanshun Ren Department 
of Food and Nutrition and Human Ecology Research Institute, Chonnam 
National University, Korea

The physicochemical properties of sweet potato starches (SPS) isolated from 
eight different Korean varieties, purple fleshed Shinjami and Borami, orange 
fleshed Juwhangmi and Shinwhangmi, white/cream fleshed dry type Shinyulmi, 
Shinchunmi, Yeowhangmi, and Jeungmi were investigated. Crude protein, 
crude lipid, and ash contents of SPS were significantly different (p<0.05) 
between varieties. The amylose contents of eight SPS were ranged from the 
lowest value, 14.7% in Juwhangmi to the highest value, 30.5% in Shinchunmi. 
Water binding capacity (WBC) of Shinwhangmi showed the highest value 
(95.78%) and that of Shinchunmi showed the lowest value (79.32%). The 
swelling power of SPS at 80°C were ranged from 15.7 (Shinwhangmi) to 23.2 
g/g (Shinjami), but solubility were ranged from 3.8 (Borami) to 11.0% 
(Shinjami). The x-ray diffraction pattern of starches from Shinjami, Yeon-
whangmi and Jeungmi showed Cb type, but those of others were A type. The 
initial pasting temperatures of SPS were ranged from 69.35 (Juwhangmi) to 
76.37°C (Shinchunmi). Peak viscosities were ranged from 519.1 (Shinchunmi) 
to 422.3 RVU (Shinyulmi), but final viscosities were ranged 519.8 (Borami) to 
249.3 RVU (Shinyulmi).

P06 -014

Physiochemical Properties of Oven-dried Powders of Retrograded 
Waxy and Normal Corn Starch Powders
Xing Zhou*, Seung-Taik Lim School of Life Sciences and Biotechnology, 
Korea University, Korea

Thermo-property, X-ray diffraction (XRD) pattern, pasting property and digesti-
bility of oven-dried powders of waxy and normal corn starch gels (40% solids) 
retrograded under an isothermal (4°C) or temperature cycled (4/30°C) storage 
were investigated. Temperature cycling induced higher onset for melting of 
amylopectin crystals than isothermal storage under a differential scanning 
calorimetery whereas little difference in crystallinity was observed under XRD 
analysis. Temperature cycling caused higher pasting temperature and viscosity 
for the retrograded starches than those from isothermal storage. The retrograded 
waxy corn starch powders exhibited pasting behaviors similar to that of native 
waxy corn starch. However, the retrograded normal corn starch powders 
showed very much different pasting viscosity patterns from those of native 
normal corn starch, with reduced pasting viscosity but increased pasting 
temperature. The retrogradation increased slowly digestible starch content 
without changing resistant starch content, more effectively by temperature 
cycling than isothermal storage.

P06 -017

Effects of Silkworm Protein and Transglutaminase on the Prepara-
tion and Quality of Salted Rice Wet Noodle
Malshick Shin*, Ji-Myoung Kim, Eun-yei Wi, Won-Ji Kim Department of 
Food and Nutrition and Human Ecology Research Institute, Chonnam 
National University, Korea

To prepare the health functional Udon type noodle using rice flour to control 
the body weight and blood glucose level, silkworm protein and transgluta-
minase (TGase) were used to form the protein network of rice noodle. The 
qualities of rice noodles with silkworm powder levels were studied noodle 
dough properties, cooking quality, and sensory evaluation test. The silkworm 
protein was used bright green colored freeze-dried powder from Sangsang 
farmland, Hwasun, Korea, and TGase was obtained from Ajinomoto, Japan. 
The SW1 rice noodle showed the highest in lightness (L, 75.22) and the lowest 
in yellowness (+b, 16.33). The water absorption contents of cooked noodles 
were increased with increasing SW powder level. The high quality of cooked 
rice noodle texture was significantly different in SW3 noodle. But the sensory 
evaluation data were not significantly different from silkworm protein level, 
except color. Therefore the proper level of silkworm powder to prepare the 
functional rice noodle was 2-3 g/100 g noodle, because recommended silkworm 
powder to control blood glucose is 2.7 g/day (KFDA).
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P06 -018

Quality Characteristics of Madeleine from Newly Developed Rice 
Flours with Fresh, Broken, and Aged Rice with Different Varieties
Malshick Shin*, Ji-Myoung Kim, Kyong-Whan Park, Yurun Qian Department 
of Food and Nutrition and Human Ecology Research Institute, Chonnam 
National University, Korea

Effects of rice varieties and aged and broken rice on the quality of Madeleine 
prepared from newly developed rice flours were investigated using non-waxy 
japonica type rice varieties, Dongjin1 and Hopyung, and white fresh, broken 
and aged rice with same varieties. The air cell of crumb in madeleine using 
Dongjin1 variety was homogenously distributed but that of crumb in Hopyung 
variety had irregular shape and size, regardless of broken and aged rice. The 
specific volume of Madeleine was higher in Hopyoung variety than in Dongjin1 
variety, regardless of broken and aged rice. Textural properties of madeleines 
such as hardness, springiness, cohesiveness and glumness were measured using 
Texture analyzer. Madeleines prepared from broken and aged rice flours 
showed higher hardness value than that from fresh rice in the same varieties. 
The rice Madeleines from Dongjin1 variety presented the higher adhesiveness 
value than that of Hopyoung variety. In the sensory evaluation, there were 
rather significant difference (p<0.05) between fresh, broken and aged rice flours 
than varieties in appearance, flavor, and overall acceptability of rice 
Madeleines.

P06 -021

Functional Properties of Sweet Potatoes of Different Korean Varieties
Malshick Shin*, Sun Jin Park, Ji-Myoung Kim, Chang-Sun Lee, Chuanshun 
Ren, Sung-Soo Kim1 Department of Food and Nutrition, Chonnam National 
University, Korea, 1Korea Food Research Institute, Korea

Eight different varieties of Korean sweet potatoes (SP) were investigated for 
their functional properties to apply the information in developing new health 
foods. Purple fleshed SPs: Shinjami and Borami; orange fleshed SPs: Juw-
hangmi and Shinwhangmi; and white/cream fleshed dry type SPs: Shinyulmi, 
Shinchunmi, Yeonwhangmi, and Jeungmi, were used as freeze-dried SP 
powders and native SP. AIS, total dietary fiber, anthocyanin, carotenoid, and 
phenolic compound contents of the SP powders were significantly different 
(p<0.05) according to the different varieties. For total dietary fiber, anthcyanins, 
and total phenolic compounds in the SP, highest values were found in the purple 
fleshed SPs (10.11-10.87%, 2.43-3.35 mg/g, 454.13-638.79%, respectively) and 
lowest values in the white/cream fleshed dry type SPs. Carotenoids were higher 
in the orange fleshed SP of Juwhangmi than in Shinwhangmi. The color 
differences of the purple fleshed SPs were 3-4 times higher than those of the 
other varieties. Antioxidant activities by EDA were higher for the purple 
fleshed SPs compared to the other SPs.

P06 -019

Comparative Study on the Properties and Molecular Structures of 
Chestnut, Acorn, and Gusiljatbam Starches
Malshick Shin*, Sang-Ho Yoo1, Chang-Sun Lee, Jae-Suk Kim, Bum-Soo 
Kim1, Hyun-Seok Kim1 Department of Food and Nutrition and Human 
Ecology Research Institute, Chonnam National University, Korea, 1Depart-
ment of Food Science & Technology and Carbohydrate Bioproduct Research 
Center, Sejong University, Korea

The properties and molecular structure of starch from gusiljatbam (GS) 
(Castanopsis cuspidate), a nut-type of fruit, were compared to chestnut starch 
(CS) and acorn starch (AS). Gusiljatbam contains starch similar to chestnuts 
and acorns, and is known for its pine nut shape but chestnut taste. The amylose 
contents of CS, AS, and GS were 32.45, 33.55, and 52.71%, respectively. AS 
showed the lowest swelling power and solubility (10.82 g/g and 3.43%, 
respectively). The initial pasting temperature of GS was the lowest, but its 
pasting viscosity was the highest among them. Trough, cold, and setback 
viscosities and particle size were in the following order: GS > AS > CS. The 
x-ray diffraction patterns of CS, AS, and GS revealed Cb, A, and B type 
crystals, respectively. By HPSEC, the molecular weight distribution patterns of 
the starches showed AP, IM, and AM peaks; however, the molecular weight of 
AM as well as AP peak intensity and IM patterns were different. The branched 
chain length distribution of AP at DP13-24 and DP25-36, DPn, and DPw 
decreased in the following order: GS > AS > CS, but DP6-12 and DP³37 were 
distributed in the reverse order.

P06 -022

Quality of Egg and Sugar Reduced Steamed Rice Cupcakes from 
High-yielding Rice Varieties
Malshick Shin*, Ki-Yong Ha1, Kyong-Whan Park, Sun Jin Park Department 
of Food and Nutrition, Chonnam National University, Korea, 1Rice Breeding 
and Cultivation Division, National Institute of Crop Science, Rural Develop-
ment Administration, Korea

To develop the health beneficial rice products, quality characteristics of 
steamed rice cakes with reduced sugar and egg levels were investigated. The 
newly developed rice flours from high-yield japonica type rice varieties, 
Druryechan and Boramchan, were used. The basic cupcake formula was 
consisted of rice flour (100), sugar (80), egg (140), salt (1.6), baking powder 
(0.8), water (9.6) and rice wine (9.6). Egg and sugar levels were reduced 20 and 
10%, 30% and 20%, respectively. When the egg and sugar levels were reduced 
20 and 10%, the specific volume of steamed rice cup cake showed as following 
order; 20 and 10% reduced > 30 and 20% reduced > basic formula. The 
hardness, springiness, cohesiveness, and chewiness of crumb were increased 
with reducing egg levels of steamed rice cup cakes. By the sensory test, the all 
attributes, taste, flavor, texture, and overall quality except color were not 
significantly different (p<0.05). 

P06 -020

Quality Characteristics of Rice Cup Cakes Added with Different 
Ratios of Extruded Rice Flours
Malshick Shin*, Sun-Ok Hwang, Soe-Hee Jeong, Jung-Eun Kim Department 
of Food and Nutrition, Chonnam National University, Korea

To improve the textural properties of rice cup cakes, effects of extruded rice 
flour (ERF) added to rice flour on the quality of rice cup cakes were studied. 
The ERFs were made with different moisture content of rice flours (24, 27, and 
30%) under the conditions of barrel temperature (160°C) and screw speed (250 
rpm). The water binding capacity and solubilities of mixed rice flour (U: E = 
9:1) with 24% moist controlled ERF were higher than those of others, but the 
swelling powers of mixed rice flours were different from mixing condition and 
heating temperature. The x-ray diffraction patterns of all rice flours showed 
typical A type crystallinity. The hardness and gumminess of rice cup cakes were 
the highest in mixed rice flour (9:1) with 24% moist controlled ERF. By 
sensory evaluation, the cake volume and softness, smoothness, and overall 
quality were the highest in the mixed rice flour (19:1) with 24% moisture 
controlled ERF. It was found that the extruded rice flour (24%, 160°C, and 250 
rpm of moisture content, barrel temperature and screw speed, respectively) 
addition in rice flour was improved in quality of rice cupcake.

P06 -023

Rheological Properties of Mucilage from Opuntia humifusa in Korea
Mi-Na Cha*, Hyun-Il Jun, Seon-A Jang, Myung-Kon Kim1, Geun-Seoup 
Song1, Young-Soo Kim Department of Food Science and Technology, 
Chonbuk National University, Korea, 1Department of Food Science & 
Biotechnology, Chonbuk National University, Korea

The   rheological properties of mucilages from fruit and stem of Opuntia 
humifusa were investigated. The shear stresses of fruit and stem mucilages 
increased as polarity of extract solvent (water, 40% ethanol, 80% ethanol) 
incincreased, whereas viscosity decreased with increasing shear rate at   the range of 
0-200 s-1. Water extracts from both fruit and stem showed properties of typical 
psedoplastic fluid. For flow behavior (n) by Power law model, consistency 
coefficient (K) by Herschel Bulkley model and yield stress (C) by Casson 
model, fruit had 0.47-0.67, 0.84-3.57 Pa･Sn and 1.59-9.84 Pa at 20-30% 
concentration and 20-40°C, respectively, while stem had 0.28-0.42, 1.43-7.66 
Pa･Sn and 14.60-70.58 Pa at 5-10% concentration and 20-40°C, respectively. 
Activation energies (Ea) of water extracts from fruit and stem increased from 
1.584×103 to 4.127×103 J/kg·mol and from 10.014×103 to 16.162×103 J/kg･mol 
at above same conditions, respectively. Concentration dependant constants (K1) 
of water extracts from fruit and stem decreased from 0.233 to 0.185 mPa･s and 
from 66.198 to 30.476 mPa･s at 20-40°C, respectively.
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P06 -024

Shelf Life Extension for Rice Bran by Inhibiting Its Rancidity 
Formation
Sung-Min Kim*, Donghwa Cho, Seung-Taik Lim School of Life Sciences and 
Biotechnology, Korea University, Korea

For inhibiting the rancidity of rice bran (RB) during storage, various treatments 
were examined, such as microwave heating (MH), autoclave (Auto), ethanol 
vapor (EV), dry heating (DH), and freeze-drying/dry heating (FDDH). Free 
Fatty acids content (FFA), peroxide value (POV), bioactive compound content 
and color were measured. Although the FFA content of untreated RB gradually 
increased (2.33% to 21.60%), that of the treated RB was not changed or slightly 
increased after 8 week’s storage. The FFA content in RB treated with DH was 
greater than that with FDDH by 3 times, indicating the significant effect of 
freeze-drying before dry heating. The RB treated with EV for 20 min had the 
lowest FFA content among the treatment. The α-tocopherol content, which was 
the most abundant among the tocols in RB, content varied with each treatments 
(from 26.92 mg/g; with EV treatment for 20 min to 64.90 mg/g; with DH at 
100°C for 2 h) comparing to that of untreated RB (34.47 mg/g). These results 
showed that these treatments prior to storage were effective in inhibiting the 
rancidity formation to extend the shelf-life of RB, without loss of bioactive 
compounds.

P06 -027

Preparation and Physicochemical Properties of Extruded Rice Flours
Malshick Shin*, Soe-Hee Jeong, Kyong-Whan Park, Sun-Ok Hwang, Wie-Soo 
Kang1 Department of Food and Nutrition, Chonnam National University, 
Korea, 1Department of Plant Biotechnology, Kangwon National University, 
Korea

The physicochemical properties of gelatinized rice flours using extruder were 
investigated to apply for making high quality rice products using high yield 
Tongil type variety, Hanarum. The operation conditions of twin screw extruder 
were 250 rpm of screw speed, 160°C of barrel temperature, and 24, 27, and 
30% of moisture content. The dry milled rice flours from white and brown rice 
after soaking and drying were used. The extruded rice flours were prepared 
from the extrudates which were ground and passed through 100 mesh sieve. 
The hardness of extrudates with different water contents was the lowest value in 
24% of water content (11.74 kg/cm2). The extruded rice flours (ERF) had 
smooth surface and high water binding capacity with increasing moisture 
content of ERF. The damaged starch contents of ERF were three times higher 
than those of untreated flour. The untreated rice flour showed A-type 
crystallinity but ERF showed single peak at 2q= 18° and peak intensity was 
lowered with increasing water content. 

P06 -025

Retrogradation Properties of Wheat Flour-resistant Starch Mixtures
Se-Ra Hong*, Byoungseung Yoo Department of Food Science and Biotechno-
logy, Dongguk University, Korea

Resistant starch (RS3) is consisted mainly of retrograded starches, which pass 
through the small intestine to the large intestine without digestion. As a 
functional low calorie additive, it has special applications in food industry. 
Effect of RS3 on the retrogradation and gel properties of wheat flour (WF) 
mixed with resistant starch (RS) at different concentrations (0, 5, 10, 15, and 
20% w/w) was investigated. G' values of WF-RS mixtures as a function of 
aging time (14 h) at 5°C increased rapidly at initial stage and then reach a 
plateau region at long aging times. However, G' values in WF-RS mixture at RS 
concentration of 20% increased steadily without showing a plateau region. In 
addition, the gel strength values of WF-RS mixtures decreased with an increase 
in RS concentration. From these observations, it was found that the addition of 
RS led to a decrease in the starch retrogradation with increasing RS 
concentration. The result of this study could encourage substituting resistant 
starches for part of the wheat flour used in wheat-based food product.

P06 -028

Effect of Temperature on Flow Behaviors of Food Thickeners 
Marketed in Korea for the Management of Dysphagia
Dong-Soo Sun*, Se-Ra Hong, Yoonhwa Jeong1, Byoungseung Yoo Department 
of Food Science and Biotechnology, Dongguk University, Korea, 1Department 
of Food Science and Nutrition, Dankook University, Korea

Gum-based food thickeners are widely used to care for patients with dysphagia 
in Korea. In this study, the flow properties of commercially available food 
thickeners marketed in Korea were determined as a function of temperature. 
The flow properties of thickeners were determined based on the rheological 
parameters of the power law and Casson models. Changes in shear stress with 
the rate of shear (1-100 s-1) at different temperatures (5-50°C) were independent 
of the type of thickener. All thickeners had high shear-thinning behavior 
(n=0.08-0.18) with yield stress at the different temperatures tested. In general, 
apparent viscosity progressively decreased with an increase in temperature. In 
addition, the consistency index and yield stress values did not change much 
upon an increase in temperature from 5 to 35°C, except for sample B. The 
thickeners followed an Arrhenius temperature relationship with a high R2 

(0.93-0.97). Rheological parameters demonstrated considerable differences in 
flow behavior between the different gum-based food thickeners, indicating that 
their flow properties are related to the type of thickener and the flow properties 
of gum. 

P06 -026

Steady and Dynamic Shear Rheological Properties of Gum-based 
Food Thickeners Used in the Treatment of Dysphagia: Effect of 
Concentration
Chan Won Seo*, Byoungseung Yoo Department of Food Science and Biotech-
nology, Dongguk University, Korea

Dysphagia indicates a disorder of swallowing mechanics resulting in choking, 
aspiration, aspiration pneumonia, dehydration, malnutrition and even death. 
Gum-based thickeners are used to manage dysphagia in Korea. In this study, 
two powdered commercial food thickeners marketed in Korea were selected: 
Thickener-F (composite of xanthan gum, guar gum and dextrin) and 
Yeonha-care (composite of xanthan gum and dextrin). The steady and dynamic 
shear rheological properties of two food thickeners in water were investigated 
at five different concentrations (1.0, 1.5, 2.0, 2.5 and 3.0% w/w). The flow 
properties of food thickeners were described by the power law model. Both 
food thickeners showed high shear-thinning (n=0.14-0.19) behavior at all 
concentrations (1.0-3.0%). Their apparent viscosity (ηa,50) and consistency 
index (K) increased with an increase in concentration. In general, Thickener-F 
showed higher values of all flow parameters compared to Yeonha-care. Storage 
modulus (G'), loss modulus (G") and complex viscosity (η*) also increased with 
an increase in thickener concentration.

P06 -029

High Pressure Treatment of Raw Starch Accelerated Hydrolytic 
Activities of - and β-Amylase
Yu-Jung Jung*, Ju Youp Ha, Young Duk Jo, Myo-Jeong Kim, Jae Cherl Kim 
School of Food and Life Science, Inje University, Korea

The effect of high pressure treatment of raw starch (corn, potato, and rice) at 
2,000 and 5,000 atm on the hydrolytic activities of -amylase from porcine 
pancreas (PPA) and β-amylase from sweet potato was investigated. The 
hydrolytic activities of PPA and β-amylase were remarkably increased about 
2-6 fold after high pressure treatment. Kinetic analysis of hydrolysis reaction 
showed that the high pressure treatment affected Km value rather than Vmax, 
indicating the accessible area of substrate for enzyme was increased without 
changing a structure of starch side chain. Since the surface of starch granule 
was deformed and dented from the image of SEM, it seems that part of starch 
side chain was exposed inside a crack occurred during high pressure treatment. 
A high pressure treatment of raw starch can be applied to green technology in 
starch industry by elevating enzymatic hydrolysis rate and reducing reaction 
time.
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P06 -030

Characterization of the Pectin from Zizyphus jujuba Forma Hoonensis 
According to the Combined Process of Acid and Enzyme Treatment
Seung-Ki Kim*, Ji Won Park, Sujin Heo, Seong-Ryul Kim, Joong-Hyuck Auh 
Departments of Food Science and Technology, Chung-Ang University, Korea

Pectin from the fruit of Zizyphus jujuba forma hoonensis (jujube) were 
characterized and compared with commercial citrus pectin according to the 
preparation methods. Jujube fruit contained 12.8 % of total dietary fiber (only 
0.8 % was water-soluble), while most of them exited as pectin. Jujube pectin 
was successfully isolated by acid extraction (pH 1.0), enzymatic process 
(hemicellulase, cellulase) and combined treatment (enzyme & acid). Jujube 
pectin exhibited lower galacturonic acid contents compared to commercial 
citrus pectin (app. 78 %), i.e. app. 51% in acid-extracted group and 4% of 
acetylation sites were detected as its unique characteristics. in vitro bile acid 
binding capacity were proportion to the degree of methoxylation and highest in 
acid-extracted group. Rheological measurement revealed shear-thinning 
tendency in acid-extracted group but enzyme-treated pectins were not easily 
thinned during measurement. In addition, the enzyme-treated pectins showed 
significantly clear solutions compared to the others including the commercials.

P07 -003

Risk Assessment of Macrominerals in Beverages, Liquid Teas, and 
Liquid Coffees
Sung-Dan Kim*, Ju-Sung Park, Mi-Sun Hong, Young Shin, Sun-Ok Jung, 
Yong-Cheol Lee, Ki-Young Shin, Bok-Soon Kim, Jung-Hun Kim Seoul 
Metropolitan Government Research Institute of Public Health and Environ-
ment, Korea

This study was conducted to estimate daily intakes of Na, Ca, and P from 
beverages, liquid teas, and liquid coffees and to evaluate their potential health 
risks. Dietary intake assessment was conducted using the actual level of 
macrominerals on 251 commercial processed foods by a ICP-OES and food 
consumption amount drawn from “The Fourth Korea National Health and 
Nutrition Examination Survey”. The mean values of macrominerals contents 
were Na 20.7-152.3, Ca ND-236.5, P ND-195.2 mg/L, and P: Ca 0.05-70.6. The 
daily intakes from KNHANES VI-2 and KNHANES VI-3 were 135.71-401.95 
(mean), 204.00-700.00 (90percentile), 306.00-1000.00 (95percentile) g. The 
values of probabilistic macromineral intakes which is a Monte-Carlo approach 
considering probabilistic density functions of variables were presented by using 
the probabilistic model. Probabilistic Na intakes from beverages, liquid teas, 
and liquid coffees at 50th, 95th, and 99th percentiles were 0.240, 0.445, and 
0.648g/day even though they are not over 2 g/day(The intake goal of sodium 
intake which is the level suggested by WHO/FAO). The ratio of P intakes to Ca 
intakes at 50th, 95th, and 99th percentile were 0.639, 3.276, and 7.624.

P07 -001

Analysis of Sodium and Potassium Contents of Kimchi Purchased 
from Restaurant in Korea
Suk-Ho Kang*, Yong-Bae Park, Young-Sook Do, Jung-Beom Kim, Dae-Hwan 
Kim, Hee-Sook Aum, Mi-Hye Yoon, Jong-Bok Lee Health Research Planning 
Team, Gyeonggi-Do Institute of Health & Environment, Korea

Kimchi known as a traditional fermented Korean dish is made of vegetables 
with seasonings, and the most common side dish. The concern for high sodium 
content which positively correlated with hypertension in kimchi has been 
reported but potassium alleviates the harmful effects of sodium on blood 
pressure. However, little study has been done on the presence of potassium 
content of kimchi. The objective of this study was to investigate the sodium and 
potassium contents of kimchi purchased from restaurant in Korea. The sodium 
and potassium contents of kimchi were analyzed by Inductively Coupled 
Plasma-Optical Emission Spectrometers (ICP-OES) after nitric acid digestion 
by microwave. The mean sodium and potassium contents in kimchi were 
660.08 ± 61.78 mg/100g and 291.73 ± 38.46 mg/100g, relatively. The mean 
proportion of sodium/potassium ratio in kimchi was 2.65 ± 1.25 showing more 
equivalent sodium/potassium ratio than other side dishes such as Jorim, 
Bokkeum and Jangachie ranged from 5.28 to 19.8 sodium/potassium ratio. Our 
findings suggested that effect of kimchi on the hypertension be a little 
comparing with hitherto thoughts.

P07 -004

Chewing Frequency, Eating Rate, Food Consumption and Satiety 
Rate of Healthy College Student by Gender and Obesity
Seung Cheol Jun1*, Yoon Jung Kim2, Yang Hee Hong3, In Sun Hong4, Young 
Suk Kim4, Hyo Jung Park4, Eun Young Jung2, 4, Seon Hee Kim5, Un Jae Chang4

1En Beoblige, Korea, 2Department of Obesity Management, Dongduk Women's 
University Graduate School, Korea, 3Research Institute of Health Sciences, 
Korea University, Korea, 4Department of Food and Nutrition, Dongduk 
Women's University, Korea, 5Department of Beauty Coordination, Suwon 
Science College, Korea 

In this study, we investigated chewing frequency, total mealtime, eating rate, 
intake volume, and satiety rate on 50 healthy college students, 25 males and 25 
females. Subjects were provided with abundant amount of fried rice and 
allowed to consume at their own pace. Females had significantly higher 
chewing frequency than males (p<0.001). Males had larger one bite compared 
to female (p<0.001). And males had significantly faster eating rate compared to 
females (p<0.001). Males also had about twice total intake and calorie 
compared to females (619.2 g, 1342.4 kcal vs. 315.3 g, 683.6 kcal) (p<0.001). 
Furthermore subjects were divided into obese group (≥ body mass index 23 
kg/m2) and normal group (< body mass index 23 kg/m2). Obese group had 
significantly bigger one bite (p<0.05), and also had shorter mealtime (p<0.01) 
than normal group. As for total intake and calorie, those of obese group were 
significantly more than those of normal group (1213.6 kcal vs. 927.0 kcal, 
p<0.01). In conclusion, males and obese people tended to chew less, consume 
faster and had larger one bitethan females and normal weight people.

P07 -002

The Ameliorative Effect of Moderate Protein Restriction with High- 
calorie Diet on Inflammation in Chronic Kidney Disease
HyunJu Kim*, Bernardo Rodriguez-Iturbe1, Keith Norris2, Nosratola Vaziri3 

World Institute of Kimchi, An annex of Korea Food Research Institute, Korea, 
1Centro de Investigaciones Biomedicas, Instituto Venezolano de Investigaciones 
Cientificas (IVIC) Zulia, Hospital Universitario and Universidad del Zulia, 
Maracaibo, Venezuela, 2Charles Drew University, Los Angeles, California, 
USA, 3Division of Nephrology and Hypertension, University of California 
Irvine, Irvine, California, USA

Chronic renal failure (CRF) is associated with malnutrition, inflammation, 
oxidative stress and dyslipidemia, which can contribute to progression of renal 
disease. 5/6 nephrectomized rats were randomized to receive a regular diet (3.0 
kcal/g) or a high-calorie diet with moderate protein restriction (4.5 kcal/g) for 12 
weeks. Oxidative stress and inflammation markers and molecules involved in lipid 
metabolism were studied. The CRF group consuming a regular diet exhibited 
growth retardation, azotemia, proteinuria, glomerulosclerosis, tubulointerstitial 
injury, upregulation of oxidative stress and inflammation and heavy lipid 
accumulation. The high calorie diet with moderate protein restriction resulted in 
restored growth, decreased proteinuria and azotemia, attenuation of oxidative 
stress and inflammation, and partial reversal of the renal lipid accumulation. 
Consumption of high-calorie diet in association with mild protein restriction 
results in suppression of upregulated pathways that drive progression of renal 
injury in the remnant kidney model. These findings may have relevance in the 
management of chronic kidney disease in humans.

P07 -005

Nutritional Composition of Korea Chestnut Cultivars
Min-Seung Kang*, Uk Lee1, Hye-Kyoung Han, Jung-Bong Kim, So-Young 
Kim, Se-Na Kim, Jae-Hyun Kim, Hong-Ju Park, Young-Sook Cho Functional 
Food & Nutrition Division, Department of Agrofood Resources, NAAS, RDA,
Korea, 1Division of Special Purpose Tree, Korea Forest Research Institute, 
KFRI, Korea

We are presented in the Korean food composition table (7th revision) the 
proximate analysis, mineral and vitamin content for the main Korea chestnut 
cultivars. Accordingly, the purposes of this study were to update information 
and modification about the Korean food composition table (8th revision) 
involved in Korea cultivars (Chukfa, Dantaek, Deabo, Ipyung and Okkwang). 
In this study, we analyzed the contents of proximate compositions (moisture, 
protein, fat, ash, and carbohydrate) minerals (Ca, P, Fe, Na, and K) and vitamins 
(A, B1, B2, niacin, and C) of these raw chestnut produced in Korea. For 
comparative analysis of the chestnut cultivars, we investigated thoroughly using 
different processed methods (baked and boiled). As a result, no substantial 
differences in all raw samples. However, fat content of chestnut was signifi-
cantly lower and carbohydrate content shown the quite high levels that other 
nuts. Moreover, mineral and vitamin contents were high in chestnut cultivars 
regardless of different processed methods. This study represents much to 
provide the nutrition data in chestnuts because they have significant nutritional 
and health advantages for humans.
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P07 -006

Rice Consumption in Korean Adults: Evidence from KNHANES 2007
Mi Sook Cho*, Kyung Won Lee, Ji Youn Yeo Department of Nutrition 
Sciences & Food Management, Ewha Womans University, Korea

Rice is given a great deal of weight on Korean dietary life. However, researches 
on Korean rice intake are relatively few. This study intended to grasp a 
tendency on dietary pattern, nutrient consumption, risk of disease according to 
rice consumption over 20s using KNHANES 2007. Mean rice intake was 
112.7±1.9 g and decreased by age showing the smallest in 20 s. Sex and age are 
major factors influencing on the level of rice intake. So we analyzed into 3 
groups according to the rice intake; Low ≤ 94.7 g, 94.7 g < Medium ≤ 146.8 g, 
High ≥ 146.8 g. The high group took Ca, Fe, vit A and C less than other groups. 
In case of the low group, the ratio of energy from carbohydrate and fat was 
significantly higher than the other two groups. In the high group, prevalence of 
hypertension and MS was significantly higher than others. From the results, 
adequate rice intake and well balanced diet help more vegetables, lowers energy 
from fat, and decreased chronic diseases.

P08 -001

Effects of Taraxacum platycarpum and Chrysanthemum indicum 
Extracts as Antibrowning Agents in Apple Slices
Min-Sun Chang*, Sejin An, Miji Park, Youngju Lee, Moon-Cheol Jeong1, 
Dongman Kim1, Gun-Hee Kim Dept. of Food & Nutrition, Duksung Women’s
University, Korea, 1Korea Food Research Institute, Korea

This study was carried out in order to investigate the effects of Taraxacum 
platycarpum and Chrysanthemum indicum extracts on browning apple slices. 
Inhibition of PPO activity, total phenolic contents and DPPH free radical 
scavenging activity were measured from water and 80% EtOH extracts of 
Taraxacum platycarpum and Chrysanthemum indicum for natural antibrowning 
agents. Apples were cut into 15 mm thickness slices and then, the prepared 
apple slices were dipped for 1 min in treatment solutions (1% extracts of 
Taraxacum platycarpum and Chrysanthemum indicum; 1% citric acid) and 
stored at room temperature. The inhibition of PPO activity in extracts of 
Chrysanthemum indicum were better than extracts of Taraxacum platycarpum. 
The highest DPPH free radical scavenging activity (76.10%) measured in 80% 
EtOH extracts of Chrysanthemum indicum. After 24 h, △E value of apple 
slices treated in 80% EtOH extracts of Chrysanthemum indicum were lowest 
level (2.22). Total phenolic contents was 94.07 mg/g and flavonoids content 
was 102.60 mg/g in 80% EtOH extracts of Chrysanthemum indicum. Anti-
browning effects of Chrysanthemum indicum were higher than Taraxacum 
platycarpum in apple slices.

P07 -007

Zn Deficiency and Bone Matrix Proteins in Vascular Smooth 
Muscle Cells: An Implication for Zn Differential Regulation of 
Calcification
In-Sook Kwun*, Ethel Alcantara, Mee-Young Shin Department of Food 
Science and Nutrition, Andong National University, Korea

Calcification is a physiological process in bones and teeth but a pathological 
one in soft tissues. While Zn has been known to enhance bone calcification, its 
effect on vascular calcification is obscure. In the present study, we investigated 
the effect of Zn deficiency on the calcification of vascular smooth muscle cells 
(VSMC) and its effect on the synthesis and secretion of bone matrix proteins 
type I collagen and alkaline phosphatase (ALP). Our findings show that Zn 
deficiency increased calcification in VSMC. While matrix collagen staining 
showed higher accumulation in Zn-deficient cultures, cellular collagen concen-
tration was not significantly affected by Zn. There was also no Zn-dependent 
ALP activation as assessed by measuring cellular and media ALP activity, ECM 
staining and Western blotting. These imply that the calcification under Zn 
deficiency may not be induced by an ALP-mediated calcification similar to 
bone. Type I collagen and ALP are critical for bone calcification and our 
findings suggest that calcification in VSMCs by Zn deficiency may not be 
mediated by the osteogenic mechanism. Our findings provide a new insight for 
Zn to differentially regulate calcification.

P08 -002

Effect of Packaging Treatment on Storage Quality of Korean Red 
Pepper Powder
Hyun-Hee Lee*, Seok-In Hong, Dongman Kim, Jae-Bok Park Korea Food 
Research Institute, Korea

Storage quality of Korean red pepper powder with initial moisture contents 
(MC) of 11 and 14%, as influenced by plastic film packaging, was examined to 
determine the optimum packing condition for extending the shelf-life. Four 
different packaging treatments, including atmospheric (Ny/PE, PET/Al/PE), 
damp-proof (Ny/PE + moisture absorbent), and modified atmosphere (Ny/PE + 
O2 absorbent) packaging, were used. Samples in PET/Al/PE film kept their 
initial MC during storage, while those with 14% initial MC increased in aw to 
some extent. However, samples in Ny/PE film decreased slightly in MC and aw

after temperature abuse. Viable aerobes were maintained at a level of 103 CFU/g 
with no significant difference among treatments. Color properties including 
L*a*b* and ASTA values as well as chemical properties such as capsaicinoids, 
vitamin C, and free sugar contents were little affected by packaging treatment 
during storage. Results indicate that red pepper powder can keep its storage 
quality well using no additional absorbents when its initial MC is properly 
controlled at 10-12% and hermetically sealed in high barrier packaging.

P07 -008

Extracts Form Wild Yam Increases Bone Formation by Increasing 
Bone Matrix Proteins Secretion and Synthesis on Murine Osteoblastic 
MC3T3-E1 Cells
In-Sook Kwun*, Ethel Alcantara, Mee-Young Shin Department of Food 
Science and Nutrition, Andong National University, Korea

Yam extracts have been reported to possess a variety of functions. However, 
studies on its osteogenic properties are limited. In the present study, we 
investigated the effect of yam ethanol and water extracts on the proliferation, 
differentiation, and mineralization of MC3T3-E1 osteoblastic cells. Yam 
ethanol extracts stimulated proliferation within the range of 15-30 mg/L at 15d 
by MTT assay. The cellular and medium levels of type 1 collagen and alkaline 
phosphatase (ALP), both of which are osteoblast differentiation markers, 
increased within the low range of yam extract concentration and this pattern 
was further confirmed by collagen and ALP activity staining of the extracellular 
matrix (ECM). The protein expression of ALP and collagen type I was slightly 
increased by yam ethanol extract as analyzed by Western blot. Mineral ECM 
deposition was also stimulated by low concentrations of yam ethanol extract 
visualized by Alizarin and von Kossa staining. Our results suggest that yam 
extracts may enhance bone formation by stimulating the synthesis and secretion 
of type 1 collagen and ALP, which can increase the formation of Ca deposits in 
the ECM thereby increasing bone formation.

P08 -003

Optimization and Quality Control of Rice (Oryza sativa L .) during 
the Different Storage
Ki-Bum Park*, Jong-In Jeon, Young-Joo Chae, Young-Gil Lee, Sung-Kwan 
Park Research and Development Center, WiniaMando Inc., Korea

We have screened moisture contents of six storage rice (Oryza sativa L.) 
concerning the matter of optimization of temperature control in a kimchi 
refrigerator. The moisture change of rice were investigated during about 3 
month of storage in a kimchi refrigerator. There are six kinds of different stored 
rices and the storage temperature ranges are -2-25°C. The percentage of 
moisture content of rice showed 14.60-15.05 %, The fatty acid content of rice 
0.60-0.83, Analysis reveales that protein level had no change store at store at 
-2°C-11°C, but decreased store at 25°C. Analysis of many varieties of rice 
revealed that epidermis pattern of SEM image was not significantly deteriorated 
at all condition. The overall quality of cooked rice for sensory tests in six kinds 
of different stored. We isolated several microorganisms from the rice and their 
characteristics. This information has been facilitating to develop of the rice 
storage container and their content for a kimchi refrigerator. 
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P08 -004

Effects of Storing Temperature on Respiration Rate and Internal 
Quality of Fresh Ginseng
Hee-Su Kim*, Seok-In Hong, Moon-Cheol Jeong, Gun-Hee Kim1, Dongman 
Kim Korea Food Research Institute, Korea, 1Duksung Women's University, 
Korea

As a serial work to investigate optimum temperature for storage of fresh 
ginseng, the internal quality of the ginsengs was compared during storage at 
-3°C, -1.5°C, and 0°C. The respiration rate of fresh ginseng was high imme-
diately after harvest but rapidly reduced after the 1st week of storage, and then 
slowly reduced. Changes in the firmness were not clearly different by the 
storage temperature. The content of soluble solids in fresh ginseng tended to 
rapidly increase in the early part of storage and slightly changed after the 6th

week of storage. The iodine-stained color of the main root was rapidly changed 
when fresh ginseng was stored for 4 weeks, and then it showed a relatively 
slight change after that time. pH tended to reduce till the 4th week of storage and 
then remained stable. The content of crude saponin tended to somewhat 
increase as the storage period passed by. The effect of storage temperature 
Changes in the saponin content was not clear depending on the storage 
temperature. The sensory score in terms of 'unique flavor' of fresh ginseng was 
reduced under 3.0 in 5 point scale after the 8th week at -3°C, the 16th week at 
-1.5°C during storage (p<0.05).

P08 -007

Quality Changes of Frozen Vegetables during Storage
Hye Ok Lee*, Young Joo Lee, Ji Young Kim, Hwan-Soo Cha, Min Young 
Kim1, Byeong Sam Kim Distribution Research Group, Korea Food Research 
Institute, Korea, 1Department of Refrigeration Engineering, Chonnam National 
University, Korea

This study aims to explore the storage and application feasibility of frozen 
vegetables by measuring quality changes during storage. Frozen Aster scaber, 
soybean sprout, chinese cabbage, green pumpkin and welsh onion showed no 
significant increase or decrease in chromacity during the storage. Hardness 
increased a little for Aster scaber chinese cabbage, green pumpkin and welsh 
onion during the storage while the hardness in the head and stem of soybean 
sprout increased greatly on the 6th month of storage. Total counts for Aster 
scaber, soybean sprout, chinese cabbage, green pumpkin and welsh onion 
during the storage were respectively 103, 102, 102, 102-103, and 102 CFU/g 
without any presence of coliform group. In an sensory evaluation, findings from 
overall acceptability, with 5-point being the marketable limit, showed no 
quality changes in frozen vegetables with respect to the length of storage. 
Therefore, frozen Aster scaber, soybean sprout, chinese cabbage, green 
pumpkin and welsh onion are evaluated to have storage stability up to the 9th

month in frozen storage.

P08 -005

Effect of Storing Temperature on External Quality of Fresh Ginseng
Hee-Su Kim*, Gun-Hee Kim1, Dongman Kim Korea Food Research Institute, 
1Duksung Women's University, Korea

To investigate optimum temperature for storage of fresh ginseng, the quality of 
the ginsengs was compared during storage at -3°C, -1.5°C, and 0°C. The 
deterioration rate of fresh ginseng was the lowest for 8 weeks at -3°C. The rate 
was rapidly increased after that time and the rate at -3°C was higher than that of 
fresh ginseng stored at -1.5°C or 0°C after the 12th week of storage. The weight 
loss of fresh ginseng ranged from 0.7% to 1.6% after 16th week. The number of 
viable cells and molds in the fresh ginseng stored at -3°C was the smallest 
compared to fresh ginseng stored at other temperatures for 12 weeks after 
storage but there was no difference in the numbers depending on the storage 
temperature after 14th week of storage. The surface color of the fresh ginseng 
was changed little while the discoloration of fresh ginseng stored at -3°C was 
relatively great. The electrolytic leakage from the rhizome of fresh ginseng 
stored at -3°C was higher than that of the rhizome stored at -1.5°C or 0°C. The 
overall sensory quality of the fresh ginseng dropped below 3.0 in 5 point scale 
after the 10th week at -3°C and the 14th week at -1.5°C and 0°C during storage 
(p<0.05).

P08 -008

Selection of Quality Indicator to Predict the Shelf-life of Milk 
during Distribution
Ji Young Kim*, Hye Ryeon Jang, Jong Hoon Kim, Ki-Hyun Kwon, Kyung 
Hyung Gu, Byeong Sam Kim Korea Food Research Institute, Korea

The changes in pH, titratable acidity, chromaticity, total count, coliform group 
and organoleptic properties of the milks (UHT, LTLT) that sold currently on the 
domestic market were stored after their production at 0, 10, 20, 30, and 40°C to 
predict their quality during distribution, and examined prior to the analysis on 
the correlation of their quality properties and organoleptic preference level and 
discovery of optimal quality indicator. The investigation of correlation between 
pH, acidity and preference level of milks depending on respective storage 
temperature showed significant correlation (p<0.01) for the milk stored at 10, 
20, 30, and 40°C, and the higher temperature was directly proportional to the 
higher correlation coefficient. The correlation between total count and 
preference level for LTLT milk stored at 0, 10, 20, 30, and 40°C showed high 
correlation coefficient at every high temperature condition respectively as 
R=0.81, R=0.91, R=0.96, R=0.90 & R=0.99, and the correlation coefficients 
were also significant level for the UHT milk irrespective of their storage 
temperature except 0°C.

P08 -006

Monitoring Results of Aluminum Elution from Cooking Utensils
Kwang Hyun Choi*, Mi Hyun Ka, Han-Jong Kim, Cheon Hoe Kim, 
Heung-Yeol Lim, Ju-Hong Yang, Suk Jin Jung1 Korea Health Supplements 
Association Sub. Korea Health Supplements Institute, Korea, 1Seoul National 
University of Science and Technology, Korea

In recent reports, aluminium is associated with several skeletal and neurological 
disorders (encephalopathy or dialysis dementia in uremic patients on dialysis)in 
humans. Therefore, this study was performed to investigate the type of utensils 
at part of human aluminium intake (aluminum, stainless-steel, nickel-coated, 
iron and titanium), elution solutions (deionized-water and 0.5% citric acid) and 
elution temperature (60°C and 95°C). Aluminum concentrations range of 
aluminum, stainless-steel, nickel-coated, iron and titanium was 0.01-0.62 mg/L 
in deionized-water; 0.01-1.08 mg/L in 0.5% citric acid. The aluminium 
migration seems to depend on high elution temperature and acidity solution. 
Cooking utensils showedaluminium contents among different type of utensils.

P08 -009

Quality Characteristics of Frozen Radish Leaves According to 
Various Blanching Treatment Conditions
Young Joo Lee*, Hye Ok Lee, Ji Young Kim, Ki-Hyun Kwon, Hwan-Soo 
Cha, Byeong Sam Kim Distribution Research Group, Korea Food Research 
Institute, Korea

This study has attempted to choose a blanching process condition for efficient 
use of radish leaves, the material of mess production in one season into food 
materials. Blanching was conducted into boiling water at 80-100°C for 1-5 min, 
and it was put into a quick freezing at -40°C for 24 h and then the temperature 
was raised up to -20°C prior to storage and analysis. In the value of L, that 
representing brightness among the color of blanched radish leaves before and 
after freezing showed the test group as significantly high. Hardness decreased 
as inversely proportional to the height of blanching temperature and the length 
of blanching time. The number of total counts, Coliform group before 
blanching were 1.49×105 and 1.23×105 CFU/g which decreased down to 3 log 
scale for total bacterial counts, and no detection of Coliform group after 
blanching. The Sensoy characteristics for frozen- thawed radish leaves by test 
group showed the radish leaves blanched at 90°C for 3 min to be most highly 
evaluated in overall preference level (p<0.05).
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P08 -010

Selection of Quality Indicator to Predict the Shelf-life of Rice 
during Distribution 
Ji Young Kim*, Oui Woung Kim, Hoon Kim, Dong-Chul Kim, Byeong Sam 
Kim Korea Food Research Institute, Korea

The changes of water contents, whiteness, chromaticity, fatty acid, turbidity, 
protein, amylose content, total colonies and organoleptic properties of polished 
rice stored at 10, 20, 30, and 40°C were evaluated to predict the quality of the 
rice on the move toward market. The findings form the analysis on the 
correlation between quality properties and organoleptic preference showed 
significantly high correlation coefficients (p<0.01) between fatty acid value and 
eating quality of cooked rice respectively as R=-0.97, R=-0.91, R=-0.95 and 
R=-0.98 for the rice stored at 10, 20, 30 and 40°C, which means that correlation 
coefficients was significantly high under every temperature condition. On the 
other hand, correlation coefficients between eating quality of cooked rice and 
whiteness appeared as 0.81-0.82, while that and turbidity appeared as un the 
scope of 0.75-0.86. Correlation between water content, color, protein and 
amylose content and preference level showed partially significant level for the 
rice stored at 40°C while the correlation coefficients was insignificant for the 
rice stored at all other temperatures.

P08 -013

Effects of Packaging Materials on the Physicochemical Characte-
ristics of the Seasoned Anchovy during Storage
Soon-Taek Hong*, Eui-Suk Lee, Hyung-Ju Lee, Jae-Seok Bae Department of 
Food Science and Technology, and Food Emulsion Lab., Chungnam National 
University, Korea

This research was performed to investigate changes in the physicochemical 
properties of seasoned anchovy with various packaging materials(CPP; pet+ 
CPP, EVOH; pet+EVOH, Al; pet+Al+LDPE), storage at various temperatures 
(25, 35, and 45°C) for 60 days. As for color, the lightness and redness of 
seasoned anchovy were decreased with increasing storaged periods and 
temperatures, while the yellowness was increased. The lightness and redness of 
seasoned anchovy with different packaging materials were orderly increased- 
Al, CPP, and EVOH, and yellowness-EVOH, Al, and CPP. The values of brown 
intensity, TBA, TMA, VBN were increased with increasing storage periods and 
temperatures, while moisture contents were decreased. In addition, the numbers 
of total aerobic bacteria were increased with storage periods, and that of yeast 
and mold were dramatically increased after 30days. The microbial number of 
seasoned anchovy with different packaging materials were orderly increased- 
EVOH, Al, and CPP. In conclusion, based on changes in the physicochemical 
properties and results of microbial growth, the seasoned anchovy packed with 
EVOH was most stable among tested packaging materials.

P08 -011

Preparation and Characterization of Agar/κ-carrageenan Composite 
Films
Soo-Bin Lee*, Jong-Whan Rhim Department of Food Engineering, Mokpo 
National University, Korea

Composite films with different amount of agar and κ-carrageenan were 
prepared using a solution casting method with and without nanoclay and the 
effect of their composition on the mechanical and water vapor barrier properties 
was tested. The tensile strength (TS) of the carrageenan film was greater than 
that of agar film. The water vapor permeability (WVP) of the agar film was 
lower than that of carrageenan film, the swelling ratio (SR) and water solubility 
(WS) of carrageenan film were higher than those of agar film. Generally, each 
properties of composite films decreased or increased proportionately depending 
on the composition of each component. The XRD result indicated that the 
nanocomposite with agar/carrageenan/clay (Cloisite Na+) was intercalated. 
Consequently, the mechanical strength and water vapor barrier properties were 
significantly (p<0.05) improved through nanocomposote formation.

P08 -014

Shelf-life Prediction of the Seasoned Anchovy Packed with Various 
Packaging Materials
Soon-Taek Hong*, Eui-Suk Lee, Hyung-Ju Lee, Jae-Seok Bae Department of 
Food Science and Technology, and Food Emulsion Lab., Chungnam National 
University, Korea

An attempt was made to predict the shelf life of seasoned anchovy with three 
different kinds of packaging materials (CPP, EVOH, Al). With correlation 
analysis between sensory evaluation and physicochemical properties, yellow-
ness (b-value) was selected as a quality index (QI) for predicting the shelf life 
of seasoned anchovy. At 45°C storage temperature, the predicted shelf life of 
the seasoned anchovy packed with EVOH, Al, and CPP were estimated to be 
61.55, 54.58, and 49.08 days, respectively. At 20°C storage temperature, the 
predicted shelf life of the seasoned anchovy packed with EVOH, Al, and CPP 
were estimated to be 279.44, 269.25, and 256 days, respectively. In conclusion, 
the shelf life of the seasoned anchovy packed with EVOH stored at 20°C was 
predicted to be 9.3 months, and the activation energy to be 11.24 kcal/mol and 
Q10 value to be 1.39 (25-20°C).

P08 -012

Effect of PLA Lamination on Mechanical and Water Barrier Pro-
perties of Agar/carrageenan-based Biopolymer Films
Tao Zhou*, Jong-Whan Rhim Department of Food Engineering, Mokpo 
National University, Korea

Multilayer composite films composed of PLA and agar/κ-carrageenan/clay 
(Cloisite Na+) nanocomposite films were prepared and the effect of their PLA 
layers on the mechanical and water vapor barrier properties was determined. 
The tensile strength (TS) of the nanocomposite films (71.0±2.1 MPa) was 
greater than that of PLA films (59.7±8.4 MPa), and the water vapor 
permeability (WVP), swelling ratio (SR), and water solubility (WS) of the 
nanocomposite films were higher than those of PLA films. The film properties 
of the multilayer films were changed depending on the way of PLA lamination. 
Especially, the WVP of the nanocomposite films was improved significantly 
(p<0.05) after lamination with PLA layers at one and both side of the film, 
which decreased more than 20 times.

P08 -015

Pasting and Sensory Properties of Rice during Storage at Different 
Storage Temperature
Chan-Eun Park*, Eun-Ji Lee, Yun-Sook Kim, Jin-Woong Cheong, Ki-Jai Park, 
Jeong-Ho Lim, Bum-Keun Kim Korea Food Research Institute, Korea

This study was carried out to investigate the pasting and sensory properties of 
rice during storage at different storage temperature. In rapid visco analyser 
(RVA) examination, peak viscosity, breakdown, final viscosity and setback 
increased during storage. Texture analysis test of cooked rice showed that 
hardness increased during storage at high temperature. Adhesiveness of cooked 
rice decreased at low temperature. Springiness, Cohesiveness and Chewiness of 
cooked rice showed no differences during storage. Sensory quality of cooked 
rice showed that odor, appearance, taste, texture and overall quality decreased 
during storage at high storage temperature. The results indicate that storage 
temperature can be one of the important factors to affect pasting and sensory 
properties of rice.
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P08 -016

Evaluation of Sensory and Antioxidant Properties of Defatted 
Mustard Meal-based Coating on Smoked Salmon
Hee-Jae Yang*, In Ha Gim, JinHo Cho, Myung Jae Nam, Seo-Jin Chung1, 
Bong Soo Noh, Sea C. Min Department of Food Engineering, Seoul Women’s
University, Korea, 1Department of Food and Nutrition, Seoul Women’s
University, Korea

Edible films were developed from a by-product, defatted mustard meal (DMM), 
and sensory and antioxidant properties of smoked salmon coated with the 
developed film formulation were investigated. Film-forming variables include 
addition of xanthan gum, concentration of xanthan gum, heat treatment at 90°C
for 30 min, and high-pressure homogenization at 172 MPa. The concentration 
of DMM was 5% of the film-forming solution. The film-forming solution 
produced the film with tensile strength of 6.7±2.1 MPa, percentage elongation 
of 4.6±3.2%, and water vapor permeability of 0.8±0.2 g·mm/kPa･h･m² was 
used for coating smoked salmon. Sensory and antioxidant effects of the coating 
on smoked salmon were evaluated on 0 and 7days of storage at 5°C. Coated 
salmon was preferred by glossiness on 0 day. Uncoated salmon was darker and 
had stronger fishy smell than the coated salmon on 7 days. Lipid oxidation in 
the salmon stored at 5, 10, and 20°C for 49 days was significantly retarded by 
the coating. The DMM-based coating improved stability of smoked salmon 
against lipid oxidation without imparting a negative sensory quality to the 
salmon.

P08 -019

Physicochemical Changes of Capsosiphon fulvescens during Frozen 
Storage at Different Temperatures
Ji-Su Yang*, Dong-Ok Chung1, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam National 
University, Korea, 1Department of Culinary Art, Chodang University, Korea

Capsosiphon fulvescens, a kind of green seaweed has been frozen for storage 
and distribution. In this study, the physicochemical characteristics of C. 
fulvescens were investigated during frozen storage to find the storage conditions 
to maintain freshness and high quality during frozen storage for long period. 
The samples were deep-frozen at -80°C at first and then stored at -20, -40, and 
-80°C for 10 months. Moisture and chlorophyll contents of C. fulvescens
decreasedas the storage temperature and time increased. Total chlorophyll 
content decreased during storage and chlorophyll a was more reduced than that 
of chlorophyll b. The microorganisms were counted until 2 months at -20°C
and was not detected in samples stored at the other temperatures. The changes 
of physicochemical characteristics of the C. fulvescens stored at -80°C was 
lower than the others, but the difference was a little between samples stored at 
-80 and -40°C. Therefore, it is recommended to store C. fulvescens at -40°C,
because there is a benefit of cost saving from the storage at -40°C in 
comparison with the storage at -80°C.

P08 -017

Defatted Soybean Meal-based Edible Film Development Using a 
High-pressure Homogenization
Hee-Jae Yang*, Han-Na Lee, Sea C. Min Department of Food Engineering, 
Seoul Women’s University, Korea

Edible films were developed from an industry by-product, defatted soybean 
meal (DSM) varying in the concentration of glycerol in the film formulation 
with and without high-pressure homogenization (HPH). The 10% (w/w water) 
DSM solutions containing glycerol at 10, 30, 50, 70, and 100% of DSM were 
added with Tween 20 (1% (w/w DSM)). Film-forming solutions were prepared 
by heating the solution, with and without being treated by HPH at 152 MPa, at 
90 ºC for 30 min. Films were formed by casting degassed film-forming 
solutions. The Minolta L, a, b, water vapor permeability, tensile strength, 
percentage elongation at break, and elastic modulus of the film formed from the 
solution at 30% glycerol without HPH were 77.2, -0.4, 26.3, 2.5 g·mm/kPa･h･m2, 
6.5 MPa, 2.7%, and 359.9 MPa, respectively. In general, HPH decreased WVP 
and increased %E. The increase in the glycerol concentration resulted in 
increased lightness and WVP and decreased yellowness. As the concentration 
of glycerol increased, the %E of the film prepared with HPH increased and the 
EM of the film without HPH decreased. HPH is a promising method to produce 
a value-added film material from DSM.

P08 -020

Development of Chitosan-based Carbon Dioxide Indicator
Junho Jung*, Pradeep Puligundla, Sanghoon Ko Department of Food Science 
and Technology, Sejong University, Korea

Chitosan-based carbon dioxide (CO2) sensitive indicator solution was 
developed to monitor food quality through direct visualization in packaged 
foods. A CO2 absorbent, 2-amino-2-methyl-1-propanol (AMP), was used to 
enhance signal strength through improved CO2 adsorption capacity. The 
objectives of this study are to develop a chitosan-based CO2 indicator and to 
investigate its performance under different CO2 concentrations. Indicator 
solution was prepared by adding 0.2% chitosan and AMP (0, 5, 10, and 20%) at 
pH 7 to distilled water. Then, the aqueous solubility of chitosan was tested 
under the various concentrations of CO2 for 72 h to determine the CO2 influence 
on solution visual transparency. The pH of CO2 indicator solution dropped most 
intensely at 0 and 5% AMP addition. The transparency of the CO2 indicator 
solution increased to 90% at 5% AMP condition. In conclusion, 5% AMP 
inclusion provided the best performance for the indicator solution. Packed in a 
sachet, which is permeable to gaseous CO2 chitosan-based CO2 indicator 
showed the great potential to be used as a sensor for monitoring fermentation 
and spoilage of foods.

P08 -018

Study on Insect-repelling Effect of Essential Oils for Application of 
Food Packaging
Ji-yeon Seo1,2*, Teak-kyo Seo1, JungHoon Lim1, Hyung-hwan Park1, 
YongTack Kim1, Seong-kyun Chung2, Hyun Jin Park2 1Department of 
Packaging, Lotte R&D Center, Korea, 2School of Life Sciences and Biotech-
nology, Korea University, Korea

Although customers’ complaints are increasing due to the recent outbreaks of 
food contamination by insects, the problem is not completely resolved because 
of the lack of sure insect-repelling packaging technique. This study was 
investigated application of food packaging as compared eight essential oils 
which are reported to have insect-repelling effect. The test apparatus with four 
plastic containers, each containing different essential oil was used. In each 
container, feed to entice the insects and 200㎕ of essential oil were placed. 
Fifteen Plodia interpunctella (Hübner) larvae at the center of the appartus were 
placed. (The eight essential oils extracted from garlic, citronella, pyrethrum, 
neem, geranium, spearmint, peppermint, and camphora, which are reported to 
have insect-repelling effect, were tested.) The repellancy effects (%) by P. 
interpunctella larvae were 90.9% garlic oil, 63.6% citronella, 72.7% pyrethrum, 
61.5% neem, 59.3% geranium, 60.9% spearmint, 52.7% peppermint, and 65.5% 
camphora.

P08 -021

Effect of Packaging Materials and Oxygen Scavenger on Quality 
Properties of Ginger Yukwa 
Yonghwan Lee*, Sungsu Kim, Hwan-Soo Cha, Youngdong Kim, JongHee Na, 
Ayeree Youn Korea Food Research Institute, Korea

We carried out this study in order to improve a method that can extend a shelf 
life of yukwa and produce yukwa by keeping flavor of ginger which contains 
functional materials longer. Ginger yukwa manufactured by macromolecule- 
dehydrated ginger and applying substances that pulverized with a fin mill. In 
producing yukwa, we used both three kinds of packaging films and deoxidizer 
to improve preservability of produced yukwa, and compared and analyzed 
merchantable quality of it with existing yukwa through acid value, peroxide 
value, texture and sensory test of different kinds of packaging films (PPX, PPO, 
PCX, PCO, PAPX, PAPO). The texture showed the value of 0.23-0.25 kgf no 
matter how products were packaged in initial storage, but the value generally 
decreased during storage. In the sensory test, after 4 months, the yukwa that 
stored by PAPO packaging method had 7.0 representing a higher acceptance 
than other packaging methods. Moreover, when products were stored for a long 
periods of time by using PAPO that applies multilayer film and oxygen 
scavenger, the original appearance, smell, taste and texture of yukwa were best 
preserved among other ways of storages.
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P08 -022

Quality Characteristics and Microbial Inactivation of Brine for 
Cabbage Salting Using Electrolysis System
Jae Yeol Yoo*, Yeo-Jin Park, Yun Teag Lim, Yae Jee Shin, Nam Soo Han, 
Keum-Il Jang Department of Food Science and Technology, Chungbuk 
National University, Korea

This study was conducted to investigate the quality characteristics and to 
evaluate the microbial inactivation of cabbage brine with the electrolysis 
system. After cabbage salting for 15 h at 10°C in 13% (w/v) brine solution, the 
salt content, pH and oxidization reduction potential (ORP) of the brine with the 
electrolysis system (BWES) were decreased from 13 to 9.9%, from 6.2 to 5.4 
and from 839 to 521 mV, respectively. These results were similar to the 
characteristics of the brine without the electrolysis system (BOES) after 
cabbage salting. The residual chlorine content (RCC) decreased from 10.8 to 
0.64 ppm, and this was higher than one of the BOES. However, the RCC of the 
BWES was lower than the limit value (4 ppm) for drink. The microbial 
populations increased from 101 to > 105 CFU/mL at the BOES after cabbage 
salting, while the microbial populations decreased from 105 to < 101 CFU/mL at 
the BWES. Therefore, these results suggest that the electrolysis system is an 
effective means of maintaining the quality and improving the microbial safety 
of brine for cabbage salting.

P08 -025

Effect of Electron Beam Irradiation on the Microbial Growth and 
Quality during Storage of Purple Sweet Potato Slices Dehydrated 
with Maltodextrin
Hyeon Jeong Song*, Hyun Jin Kim, Kyung Bin Song Department of Food 
Science and Technology, College of Agriculture and Life Sciences, Chungnam 
National University, Korea

E-beam was applied to examine the microbial safety of dried purple sweet 
potato. After sliced samples were dehydrated with 20% (w/w) maltodextrin 
solution, the dried samples were irradiated at doses of 2, 4, 6, 8, and 10 kGy 
and stored at 20°C for 60 days. Microbiological data indicated that the 
populations of total aerobic bacteria, yeast and molds significantly decreased. 
In particular at 6 kGy, microorganisms reduced about 3 log cycles. The 
D10-vlaues of total aerobic bacteria, yeast and molds on the sample were 2.58 
and 2.42 kGy, respectively. Color measurements showed that Hunter L, a, and b 
values were not significantly different among the samples during storage. 
Sensory evaluation results also showed that E-beam did not affect sensory 
scores in overall. Therefore, these results suggest that E-beam could be useful 
in improving microbial safety during storage.

P08 -023

Development of Gulfweed-based Edible Films Using Composite and 
High-pressure Technologies
JinHo Cho*, Sea C. Min Department of Food Engineering, Seoul Women’s
University, Korea

Gulfweed (Sargassum fulvellum)-based edible films with and without whey 
protein isolate (WPI) were developed investigating the effects of composite 
formation and the concentration of glycerol on physical properties of the films. 
The 3.6% (w/w water) gulfweed solution with or without being added with WPI 
(3.6% (w/w water) was homogenized at 138 MPa with 3 passes and then added 
with glycerol at 14, 30, 50, and 70% (w/w gulfweed and WPI). Films were 
formed by casting film-forming solutions. The color, water vapor permeability 
(WVP), tensile strength (TS), percentage elongation (%E), and elastic modulus 
(EM) of the film formed from the solution at 14% glycerol without WPI (14% 
glycerol-non-composite film) were 32.8±2.7, 1.8±0.2, 15.6±3.8, 2.8±0.4 g･
mm/kPa･h･m2, 4.1±1.4 MPa, 10.9±2.7%, and 24.4±16.2 MPa, respectively. In 
general, the composite formation increased TS, %E, and EM and decreased 
WVP. The increase in the concentration resulted in increased lightness, 
yellowness, %E, and WVP and decreased TS. The method developed in this 
study is expected to be useful for the production of edible films from seaweeds.

P08 -026

Effect of Combined Non-thermal Treatment on the Quality of Pak 
Choi during Storage 
Hyeon Jeong Song*, Hyun Jin Kim, Kyung Bin Song Department of Food 
Science and Technology, College of Agriculture and Life Sciences, Chungnam 
National University, Korea

The combined effect of 10 k/m2 ultraviolet-C (UV-C) with 50 ppm aqueous 
chlorine dioxide (ClO2) on the quality of pak choi was examined. After the 
treatment, the samples were stored at 4±1°C for 12 days. The combined 
treatment of ClO2/UV-C reduced the initial populations of total aerobic bacteria 
in the pak choi by 2.55 log CFU/g. And the population of yeast and molds in 
the pak choi by combined treatment was reduced by 2.00 log CFU/g. In 
addition, after 7 days of storage the total aerobic bacteria population in the pak 
choi was reduced to 3.93 log CFU/g, compared to the control, resulting in a 
significant decrease. Hunter L, a, and b values of pak choi were not 
significantly different among the treatments. Non-thermal treatment caused a 
negligible change in sensory evaluation. These results suggest that the 
combined treatment of 50 ppm ClO2 with 10 kJ/m2 UV-C can be useful for 
maintaining the quality of pak choi.

P08 -024

Roasting Effect on the Oxidative Stability of Walnut Oil (Juglans 
regia) Grown in Korea during Storage at 60°C
Bipin Vaidya *, Jong-Bang Eun Department of Food Science and Technology 
and Functional Food Research Center Chonnam National University, Korea

The effect of roasting on the physical and chemical characteristics of oil from 
dried walnut (Juglans regia) and the changes in its oxidative stability during 
storage in the dark at 60°C were investigated. The walnut kernel was roasted at 
160°C for 15 min, and oil was extracted from unroasted and roasted walnut 
kernel with hexane. The walnut oil contained high amount of linoleic acid, 
moderate amount of oleic and linolenic acids and low amount of palmitic and 
stearic acid. The FFA content in both oils showed no significant difference. 
Roasting slightly increased peroxide value (POV), conjugated dienoic acid 
(CDA) content, thiobarbituric acid (TBA) and color values, a* and b*. 
However, the rate of increase in POV, CDA, and TBA values were significantly 
lower in roasted walnut oil than in unroasted one. The parameters, CDA content 
and POV were highly correlated with storage time. The color value, a* was 
increased in the oil from roasted kernel; however, the reverse trend was observe 
in the oil from unroasted one. The results showed that roasting of the walnut 
kernel increased the autoxidative stability of the oil.

P08 -027

Effect of Postharvest Treatment on the Quality of ‘Seolhyang’
Strawberries during Storage
Yoon-Ji Shin*, Sung-Ae Jang, Hye-Yeon Song, Hyeon Jeong Song, Kyung 
Bin Song Department of Food Science and Technology, Chungnam National 
University, Korea

To evaluate the effects of postharvest treatments on strawberry quality, 
combined non-thermal treatment was performed as a hurdle technique. 
‘Seolhyang’ strawberries were treated with 0.5% fumaric acid (FA) and UV-C 
irradiation and packed with rapeseed protein-gelatin (RG) film containing 1% 
grapefruit seed extract (GSE). The initial population of total aerobic bacteria 
was 2.86 log CFU/g, while that of samples treated with FA plus UV-C and 
packed with RG film containing GSE was 1.30 log CFU/g. For yeast and mold 
populations, the control had 2.59 log CFU/g, while samples treated with FA 
plus UV-C and packed with RG film had 1.00 log CFU/g. Postharvest 
treatments used in this study provided better sensory score than did the control. 
Therefore, these results suggest that postharvest treatment of 0.5% FA plus 5 
kJ/m2 UV-C and RG film packaging containing GSE can be a useful 
combination for maintaining the quality of ‘Seolhyang’ strawberries.
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P08 -028

Quality of Fresh Ginseng by Various Washing Treatments during 
Storage
Sun-Duk Cho*, Hyeri Kim, Jiin Jung, Da-uhm Lee, Eun-Jin Kang, Dongman 
Kim1, Gun-Hee Kim Department of Food & Nutrition, Duksung Women’s
University, Korea, 1Korea Food Research Institute, Korea

This study focused on the varied property quality of fresh ginseng at different 
temperatures of storage, while applying three different washing conditions with 
the aim of maintaining its quality and enhancing storability. Ginseng washed 
with water was set as a controlled sample, while other fresh ginseng were 
immersed in ethanol or glycerol after being washed as a comparison of washing 
methods. The reduction ratio of the ginseng’s weight slightly increased with a 
longer storage period, and the lost weight was 0.62-0.95% at 20°C and 
0.35-0.44% at 10°C two weeks after it was stored. In the color of ginsengs as 
the storage period increased, the L value decreased from 90.67 at an early stage 
to 83.36-89.33 two weeks after storage. Also, the ginseng preserved at under 
20°C was found to vary more than under other temperatures. The firmness, 
using a texture analyzer, revealed that the hardness at an early stage or 
preservation was 90.86 kgf, but it decreased to 76.66-87.06 kgf after the 
increased storage period of two weeks.

P08 -031

The Effects of Silver-(Hydroxyapatite/Polyacrylonitrile) Nanofibers 
and Silver-(Hydroxyapatite/Polyurethane) Films against Bacterial 
Growth
Kwang-Hwan Jhee*, Jung-Hyun Kim, Byung-Gil Min1, Ju-Yeon Kim1 Depart-
ment of Applied Chemistry, Kumoh National Institute of Technology, Korea, 
1Department of Nano-Bio Textile Engineering, Kumoh National Institute of 
Technology, Korea

Silver (Ag) and Ag-containing compounds are strongly antimicrobial activity. 
Ag-based antimicrobials draw much attention because of the low toxicity of the 
active Ag ion to human cells. Hydroxyapatite (HAp) has been extensively used 
as an implant material because of its similarity with human bone composition 
and thereby its ability to form a strong bond to the human hard tissue. We 
studied the antibacterial effects of Ag containing nanofibers (HAp/Poly-
acrylonitrile, PAN) and films (HAp/Polyurethane, PU). PAN, PU and HAp were 
used for the preparation of electrospinning nanofibers and film. Ag containing 
nanofibers were prepared by two ways. The mixture of Ag, PAN, and HAp and 
PU was electrospinned or fibers were soaked into Ag solution. The anti-
microbial effects of nanofibers and films were investigated by paper disc or 
shaking flask method against E. coli, K. pneumoniae (Gram-negative) and 
S.aureus (Gram-positive). Nanofibers and films containing HAp and Ag 
exhibited high antibacterial activity against gram-negative and gram-positive 
both. Therfore HAp containing fibers and films might be a good candidate for 
the food package material for their antimicrobial activity.

P08 -029

Change in Quality Attributes of Fresh-cut Potatoes and Lettuces 
during Storage
Seok-Min Son*, Hyungho Park, Oh-Yeoun Kwon Department of Food 
Biotechnology, Hoseo University, Korea

Consumer demand on fresh-cut products has been increased due to the life style 
change to pursuit convenience. However, most fresh-cut products have been 
faced with serious safety and quality problems due to lack of proper 
pre-treatment such as washing and blanching. The purpose of this study was to 
investigate change in quality attributes (total cell counting, hardness and color 
change) of fresh-cut potatoes and lettuces during storage for 14 days at 5°C. For 
the fresh-cut potatoes, number of aerobic bacteria increased 2 log cycles and ∆L 
was 8.4 during storage. However, hardness in Newton did not show change. For 
the fresh-cut lettuces, number of aerobic bacteria increased 3 log cycles and 
browning index also increased 0.014 during storage. When vacuum packing 
was applied to prevent browning of potatoes and lettuces, there was no 
significant browning with no change in ∆L during storage. Conclusively, 
quality attributes of fresh-cut products seriously affects by browning index and 
microbiological safety.

P08 -032

Changes in Fermentation Properties of Korean Cabbage Kimchi for 
Export by Adding Various Organic Acids
Deok-Man Han*, Song-Hee Lee, Hee-Chang Shin, Myoung-Uoon Jang, 
Yeon-Mi Kim1, Min Yoo1, Nam Soo Han, Tae-Jip Kim Department of Food 
Science and Technology, Chungbuk National University, Korea, 1Jinmi Co., 
Ltd., Korea

During fermentation of Korean cabbage kimchi, a variety of lactic acid bacteria 
(LAB) produce organic acids, such as lactic acid and acetic acid, which lowers 
pH and make kimchi sour. As fermentation goes, lactic acid and acetic acid 
increase. In most of western countries, however, this sour taste may be an 
obstacle for the globalization of the healthy food, Korean kimchi. In order to 
keep the quality of kimchi, the control of pH decrease can be the most 
important. In this work, therefore, the fermentation properties of Korean 
cabbage kimchi for export to Japan were analyzed in the absence or in the 
presence of various organic acids, such as lactic acid (L), acetic acid (A), citric 
acid (C), malic acid (M) during 30 days storage at 10°C. Different concentra-
tions of four acids or their combinations were supplemented to the commercially 
available Korean cabbage kimchi for export to Japan, respectively. The 
resulting decrease of pH and increase of total acidity were compared to the 
concentration of acids added during storage time.

P08 -030

A Study on the Germinated Grains of Quality Characteristics and 
Quality Stability during Storage
Ji-sang Chung*, Mi-sun Jun, Bo-kyong Hong, Seong-gil Hong Erom R&D 
Center, Erom Co., Ltd, Korea

This study was carried out to investigate in the changes of chemical compo-
nents in grains (red bean, soybean, barley, wheat) before and after germination 
for development of functional foods and in the changes of quality stability 
during 4-week storage at 60°C. The contents of general composition 
(carbohydrate, crude protein, crude fat, ash and moisture), color value and free 
amino acid were analyzed. Carbohydrate and crude fat contents was slightly 
increased in grains after germination. γ-aminobutyric acid content showed the 
highest increase from 84.05 to 680.06 mg/kg in soybean after germination. 
After germination during storage did not affect the guality of the grain. But, in 
sensory evaluation tests during storage, taste and overall acceptability were 
higher for soybean before germination than for soybean after germination. 
During storage, the L and b color values of red bean and soybean increased. 
Further studies on the quality stability of germinated grains during storage 
should be required for accurate evaluation.

P08 -033

Quality Changes during Storage and Shelf-life Analysis of Korean 
Cabbage Kimchi for Export to Japan
Myoung-Uoon Jang*, Deok-Man Han, Song-Hee Lee, Hee-Chang Shin, Min 
Yoo1, Goo-Won Jung1, Nam Soo Han, Tae-Jip Kim Department of Food 
Science and Technology, Chungbuk National University, Korea, 1Jinmi Co., 
Ltd., Korea

The supply of Korean cabbage kimchi is recently increasing in the Japanese 
market. In order to study the shelf-life of commercial export cabbage kimchi, 
the quality characteristics of kimchi, including pH, total acidity, microbial 
growth, were examined under the storage temperatures of 4, 7, and 10°C,
considering common distribution conditions. The pH decrease from about 5.1 to 
4.5 took 15, 18, and 27 days stored at 10, 7, and 4°C, respectively. As pH 
lowered, especially, the lactic acid and the acetic acid increased during storage 
period. Total lactic acid bacterial cell growth was temperature-dependent and 
closely related to the pH change. In the present study, for the comparisons in 
practice, some kimchi products being distributed in Japanese markets were 
collected, analyzed, and compared to Korean cabbage kimchi for export as a 
control. According to these results, the distribution temperature can be the most 
critical factor for the quality control of the fermented kimchi products with the 
proper shelf-life.
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P08 -034

Quality Changes of Korean Cabbage Kimchi Prepared by Fermented 
Seasoning with Natural Additives
Hee-Chang Shin*, Deok-Man Han, Myoung-Uoon Jang, Song-Hee Lee, 
Hye-Rim Kim1, Min Yoo1, Nam Soo Han, Tae-Jip Kim Department of Food 
Science and Technology, Chungbuk National University, Korea, 1Jinmi Co., 
Ltd., Korea

This study was intended to observe the physicochemicalcharacteristics of 
Korean cabbage kimchi for export to Japan prepared by fermented seasoning 
with the Chopi (Zanthoxylum piperitum) powder (CP) and the grapefruit (Citrus 
paradise) seed extract (GSE) during the fermentation at 10°C for 12 days. The 
concentrations of CP and GSE added to kimchi seasoning were 0.2% and 
0.04%, respectively. The resulting kimchi seasoning with natural additives was 
matured at -3°C for 40 days. Quality characteristics of kimchi, such as pH, total 
acidity, various organic acid content, and lactic acid bacteria (LAB) growth, 
were measured during the storage period. When CP and GSE were added into 
kimchi seasoning, the rates of pH decrease and total acidity increase were 
slowdown compared to the control without any additives. Especially, the 
addition of CP to kimchi showed the relatively slower growth of LAB and the 
less production of organic acids than the others.

P08 -037

Effects of Combined Green Tea Extracts and Propolis on Antibrow-
ning in Apple Slices
Sejin An*, Miji Park, Min-Sun Chang, Moon-Cheol Jeong1, Dongman Kim1, 
Gun-Hee Kim Plant Resources Research Institute, Duksung Women’s University,
Korea, 1Korea Food Research Institute, Korea

This study was designed to investigate the properties related browning for water 
and 80% EtOH extracts of green tea (Camellia sinensis) and propolis. They 
were measured for total phenolic contents and inhibition of PPO activity. In 
addition, the combined effects of 0.5% water extracts of green tea (G), 0.5% 
propolis (P) and 0.5% cysteine (C) on the quality of apple slices were investi-
gated. Apples were cut into 1.5 cm thickness slices and then they were dipped 
in solutions (G+P, G+C and G+P+C) for 1 min. G solution exhibited the highest 
inhibition of PPO activity (44.2%) and the total phenolic contents (170.4 mg/g). 
P solution was the lowest at total phenolic contents (79.8 mg/g), inhibition of 
PPO activity (23.1%) and DPPH free radical scavenging activity (28.4%). ∆E 
value of apple slices treated in G+P solutions was 7.55 while untreated apple 
slices was 17.14. Apple slices treated in G+P, G+C and G+P+C were more 
effective of antibrowning than untreated apple slices. The present data suggests 
that combination treatments with water extracts of green tea and propolis may 
be useful in natural antibrowning agents of apple slices.

P08 -035

Gas Barrier Properties of Low Density Polyethylene-clay Nanocom-
posite
Heejae Yu*, Young-Suk Kim, Donghwa Chung1 Department of Food Science 
and Engineering, Ewha Womans University, Korea, 1Department of Marine 
Food Science and Technology, Gangneung-Wonju National University, Korea

The permeation of water vapor, oxygen, and carbon dioxide through a low 
density polyethylene (LDPE)-clay nanocomposite was investigated. The 
nanocomposite sheet of 1.465 mm thick was prepared by heat pressing LDPE 
granules containing 500 mg/kg nanoclay at 280°C. Water vapor permeability 
(WVP) was determined by gravimetric method at 20, 30, and 40°C, where 
relative humidity was set at 48, 51, and 54%, respectively, and oxygen and 
carbon dioxide permeabilities (OP and CDP, respectively) were by diaphragm 
diffusion analysis at the same temperatures. Inductively coupled plasma-optical 
emission spectroscopy showed that the nanoclay was mainly composed of Ca 
(40.7%), Na (2.8%), and Mg (0.9%). WVP was found to be lowered by 14, 54, 
and 20% at 20, 30, and 40°C, respectively, with the addition of nanoclay. OP 
was reduced by about 50% at 20 and 30°C in the presence of nanoclay but only 
by 4.5% at 40°C, while CDP reduction (12%) was observed only at 20°C.
Fourier transform infrared spectroscopy showed that the intermolecular bonds 
of LDPE were not significantly affected by the addition of nanoclay.

P08 -038

Evaluation of the Moisture Sorption Behavior of the Film Structures 
Impregnated with the Moisture Absorbing Agent
Hong Yeol Choi*, Youn Suk Lee Department of Packaging, Yonsei University, 
Korea

The objective of study was to develop the film structures included with 
moisture absorbents and determine moisture sorption abilities of the film 
developed as an alternative of the moisture scavenger pouch in dried foods. To 
develop the functional film structures, the following 3 steps were processed: the 
first step is to select the materials with moisture absorbency, the second step is 
to form the film with moisture absorbents, and the last step is to evaluate the 
mechanical properties of film. Sorption isotherms were developed to describe 
the moisture absorbing characterization for the selected seven materials 
contained polyacrylic acid partial sodium salt (PAPSS), synthesized material 
(ion-exchanged ATPG + acrylamide, ATPGAA) at 20, 30, and 40°C. The 
mathematical equation models were used for describing the best fit of the 
experimental equilibrium sorption for samples. The results showed that PAPSS 
and ATPGAA had large capacity of moisture absorbencies compared to other 
materials. Also, PAPSS or ATPGAA included in LLDPE films indicated good 
moisture absorbing efficiencies. The applications of these films would be 
helpful for improving usability for dried food industry.

P08 -036

Antioxidative Activities and Antibrowning Effects of Apple and 
Onion Extracts in Apple Slices
Miji Park*, Min-Sun Chang, Sejin An, Moon-Cheol Jeong1, Dongman Kim1, 
Gun-Hee Kim Plant Resources Research Institute, Duksung Women’s
University, Korea, 1Korea Food Research Institute, Korea

Surface browning caused by cutting and other wound during minimal proces-
sing, is very important quality criterion to consumers. This study was carried 
out to investigate antioxidative properties such as total phenolic contents and 
DPPH free radical scavenging activity of apple and onion extracts. In addition, 
antibrowning effects of extracts in apple slices were investigated by ∆E value 
and PPO relative activity. Apples were cut into 1.5 mm thickness and they were 
dipped in 1% extract solutions (AW: water extracts of apple, AE: 80% EtOH 
extracts of apple, OW: water extracts of onion, OE: 80% EtOH extracts of 
onion) for 1 min. And then they stored at room temperature during 24 h. OW 
showed higher than the other treatments for total phenolic contents (94.35 
mg/g), PPO inhibition (74.00%). And the highest DPPH free radical scavenging 
activity (21.80%) measured in OE. AW was the lowest in all measurements. ∆E 
value of apple slices dipped in OW was 3.00 whereas ∆E value of apple slices 
dipped in AW was 12.12. These results suggest that onion extracts should be a 
potential source for controlling browning during storage of apple slices.

P08 -039

The Effectiveness of MAP Storage to Shiitake Mushroom Using 
Micro-perforated Film
Hyun Dong Lee*, Hong Sun Yun, Seong Gi Hong, Hoe Man Park, Mi Sup 
Lee, Seo Eui Park, Kyung Lee1, Myung Hwa Baek2 National Academy of 
Agricultural Science, Korea, 1DS Science, Korea, 2Farmson Corp., Korea

It is hard to maintain freshness of shiitake mushroom because of high 
respiration rate and heat generation. MAP (Modified Atmosphere Package) 
technology is effective to reduce the respiration rate and quality change of the 
mushroom during storage period. However, the condensate was generated 
inside MAP by transpiration, which caused erosion and deterioration of the 
mushroom. This study was conducted to define condensate generation of MAP 
and quality changes of the mushroom using micro-perforated film. Shiitake 
mushroom was stored at 4°C by 3 kinds of perforated density film and non- 
perforated film. The occurrence of condensate was observed visually. The 
weight loss, flesh firmness and color difference were measured as storage 
quality factor. Micro-perforated film was effective in suppressing the occurr-
ence of the condensate inside MAP. Micro-perforated (density 147ea/m2) MA 
Package is effective to maintain the storage quality of shiitake mushroom. 
Non-perforated Ma package also effective to reduce quality changes of 
mushroom but cause off-flavor.
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P08 -040

Development of Polymer Based Time-Temperature Indicators for 
Agrifood Packaging Products
Bum-Sik Lee*, Han-Seung Shin Department of Food Science and Biotechno-
logy and Institute of Lotus Functional Foods Ingredients, Dongguk University, 
Korea

Most perishables, such as food, have shelf life and their quality needs to be 
monitored. Time temperature indicators (TTIs) are used in food packaging to 
indicate the freshness and safety of products. Application as TTIs in tempera-
ture regimes that are complementary to those accessible with existing techno-
logies. The design approach involves small amounts (0.5-2.0 wt.-%) of 
photoluminescent chromophores 4,4’-bis (2-benzoxazolyl)stilbene into ethylene/ 
norbornene copolymers (TOPAS 5013). The objective of this study was to 
investigate the suitable rate between 4,4’-bis (2-benzoxazolyl)stilbene (BBS) 
and TOPAS 5013 to apply agrifood packaging products. These dye/polymer 
blends were melt-processed and quenched at 0°C in order to kinetically trap the 
dyes in a dispersed state and prevent phase separation. Results show that 
self-assembly of the dye molecules into aggregates that allow for excimer 
formation occurs permanent and pronounced fluorescence color changes.

P08 -043

Study on the Properties of Low Density Polyethylene Blend Films
Si-hoon Jang*, Jong Cheol Seo, Young-sun You1, Su-il Park Department of 
Packaging, Yonsei University, Korea, 1AU Inc. Ltd, Korea

Plastic packaging materials are not environment-friendly materials because of 
their slow degradable natures. In this study, four different type of low density 
polyethylene (LDPE) films were prepared by the additions of degradable master 
batch (M/B), starch, soybean oil or citric acid and the effects of the additions of 
degradable M/B, starch, soybean oil or citric acid. Mechanical properties, 
oxygen permeability and degradability under UV radiation of films were 
evaluated. The addition of degradable M/B and other additives did not change 
tensile strength and percent elongation at break of films except high starch 
containing films. The degradability of LDPE films under UV radiation 
increased with increasing degradable M/B contents. Under UV irradiation, the 
reduction of mechanical properties of films occurred faster than changes in 
permeability values of films. This research has been conducted to improve the 
compatibility of LDPE with degradable M/B or starch by addition of soybean 
oil or citric acid.

P08 -041

Effect of Freezing Methods and Wrapping Materials on Quality of 
Pine Agaric (Tricholoma matsutake) during Freezing Storage
Byung-Jin Yoo* Department of Food & Nutrition, Gangneung-Wonju National 
University, Korea

The objective of this study is to investigate the storage conditions that are 
enable to keep the good quality of pine agaric until 120 days after harveating by 
measuring the changes of weight loss, browning degree, Hunter’s color, 
hardness, sensory score and amino-form nitrogen content of pine agaric during 
storage at -25oC. After pine agaric was freezed by two methods that was used 
with common freezer and liquid-N2 respectively, frozen samples were wrapped, 
respectively, with PE, NY, PET, PVC, antifogging films and paper. In keeping 
good pine agaric quality, the freezing method used with liquid-N2 was better 
than that of common freezer. The pine agaric wrapped with NY film showed the 
best quality compared to those with other wrapping materials. But the weight 
loss of pine agaric wrapped with PVC film was lowest value.

P08 -044

Study on Penetration Characteristics of Plodia interpunctella larva 
to Food Packaging Films
Sun Jong Kim*, Su-il Park Department of Packaging, Yonsei University, Korea

Recently, the penetration of insects, especially Plodia interpunctella larva, 
through food packaging films has recently come to the fore as serious social 
issue. However there are not enough studies on the penetration patterns by this 
past. Commonly used food packaging films such as, low density polyethylene 
(PE), cellophane, PET, Nylon, OPP/CPP, and several multilayer films were 
tested against Plodia interpunctella larva. The micro-structures of penetrated 
holes and larva’s mouth were observed using SEM. Results shows that larvae 
were able to penetrate only PE and cellophane films but all other films 
protected larva penetration. The edges of penetrated hole were showed 
battening shapes. When larvae penetrate cellophane films, they feed films and 
made pathway through films. Cellophane is not enough barrier for processed 
food packaging against Plodia interpunctella larva.

P08 -042

Master Packaging System for Preserving Strawberries during 
Chilled Storage and Subsequent Retail Display
Mijin Jeong*, Duck Soon An, Seung Ju Lee1, Dong Sun Lee Department of 
Food Science and Biotechnology, Kyungnam University, Korea, 1Department 
of Food Science and Biotechnology, Dongguk University, Korea

A master packaging system consisting of inner individual fruit packages and 
outer liner of low density polyethylene (LDPE) film in a box was designed for 
strawberries to keep the beneficial modified atmosphere around the fruits 
during the chilled storage and retail display. Master packaging systems were 
constructed to contain 6 individual polypropylene film (30 mm thickness) 
packages of 300 g fruits inside 50 mm thick LDPE film bag. Packages with 5 or 
7 microperforations could maintain O2 concentration of 1-2% and CO2 concen-
tration of 10-11% around the fruits through 20 day storage at 0°C. On the other 
hand, 3 perforations resulted eventually in anaerobic atmosphere at the storage 
at 0°C and the subsequent display at 10°C, which was harmful for sensory 
quality. Compared to control and 3 perforation packages, those with 5 or 7 
microperforations provided with better quality perservation in sound fruit 
percentage and ascorbic acid content during the chilled storage and/or 
simulated retail display.

P09 -001

Physicochemical and Sensory Properties of Hwajeon Added with 
Wild Grape Extract
Byung Yong Lee*, Sol I Kim, Seul Gi Kim, Jin Sun Kim, Jeonghee Surh 
Department of Food and Nutrition, College of Health and Welfare, Kangwon 
National University, Korea

Hwajeons with varied contents (0, 5, 15, 30, and 50% of water in recipe) of 
wild grape extract (WGE) were prepared and then characterized for their 
physicochemical and sensory qualities. With the increasing contents of WGE, 
the pH of the doughs and hwajeons decreased and their degrees brix and color 
intensity increased, which was presumably due to the presence of tartaric acid, 
sugar, and anthocyan in the WGE, respectively. Moisture tended to be more 
retained when the hwajeon contained WGE, which could be attributed to the 
increases in the sugar and dietary fiber in the hwajeons and resultant increase in 
their water holding capacity. The moisture contents were inversely correlated to 
the contents of fat, i.e., hwajeons that retained more amounts of water tended to 
absorb less amounts of oil. The WGE-added hwajeons showed higher hardness, 
gumminess, and chewiness than control hwajeon did, which might have been 
because the sugar and tartaric acid in the WGE partially inhibited starch 
gelatinization during heat processing. Nevertheless, all the sensory properties 
and preference responses were higher in the WGE-added hwajeons (particularly 
30 and 50%) than control one.
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P09 -002

Manufacturing Process and Sensory Characteristics of Partial 
Fermented Tea From Chrysanthemum Flowers
Ji Won Jang*, Sung Hee Choi, Yun Geun Kim1, Sook Kyung Hyun 
Department of Food Science and Nutrition, Dongeui University, Korea, 
1Sancheong Oriental Medicinal Herb Institute, Korea

Two kinds of partial fermented teas from Chrysanthemum flowers were manu-
factured. The manufacturing process of sample 1 consisted of withering, 
parching, rolling, fermentating and drying. Sample 2 consisted of withering, 
blanching in hot water adding β-cyclodextrin, fermentating and drying. Sample 
1 had mild floral aroma, mild taste and slightly brown color. Sample 2 had 
strong floral aroma, thickness taste and brightly yellow color. Either single tea 
or mixed one with commercial mulberry leaf tea was prepared as tea bags. 
Sensory evaluation for samples was carried out. The sensory evaluation (aroma, 
taste, color, overall acceptability and purchase intention) in samples were 
determined by 30 panelists using 5-point hedonic scales. The scores in aroma 
and taste of sample 1 were higher than sample 2. The score in color of sample 2 
was higher than sample 1. The scores in taste and overall acceptability of mixed 
teas were better than single tea. The scores of taste, overall acceptability and 
purchase intention of mulberry leaf tea mixed with sample 2 were the highest in 
samples.

P09 -005

Development of Functional Dongchimi Juice Containing 
-Aminobutyric acid
Bo-Young Lee*, Eun-Gyeng Mun, Hong-Soo Doo, Tae-Ho Kwon, Jong-Wook 
Kim JeonJu Biomaterial Institute, Korea

Dongchimi juice was fermented to produce γ-aminobutyric acid (GABA) using 
lactic acid bacteria (Lactobacillus brevis KACC 14481) at 30°C for 15 days. 
Concentrations of GABA in the juices were determined during fermentation 
using amino acid analyzer. GABA was produced from 1% sodium glutamate 
using dongchimi juice. GABA content increased during fermentation with L. 
brevis KACC 14481, and it was ultimately detected at the concentration of 2.60 
mg% after 6 days of fermentation During fermentation, the GABA con-
centration increased, while the glutamic acid concentration decreased. This 
result indicates that the glutamic acid was converted to GABA by L. brevis
KACC 14481 in the fermented dongchimi juice.

P09 -003

Manufacturing Process and Antioxidant Activity of Partial Fermented 
Tea from Several Oriental Herbs
Sung Hee Choi*, Ju Yeon Jeon, Yun Geun Kim1, Sook Kyung Hyun 
Department of Food Science and Nutrition, Dongeui University, Korea, 
1Sancheong Oriental Medicinal Herb Institute, Korea

The partial fermented teas from several oriental herbs were manufactured. The 
manufacturing process of each sample (Persimmon leaf, Chrysanthemun flower,
Kalopanax pictum leaf, Angelica keiskei, and Angelica gigas leaf) consisted of 
parching (or steaming), rolling (four times), fermentation, drying (three times) 
as in the manufacturing of semi-fermented tea in Camellia sinensis. The 
antioxidant activity as the physiological function of tea infusions was tested by 
using the DPPH radical scavenging method. The fermented teas made by 
persimmon and Kalopanax pictum leaf exhibited good antioxidant activity with 
IC50 24.02±0.22 µg/mL and 28.75±0.57 µg/mL on the DPPH radical, 
respectively. On the other hand, the fermented teas made by Angelica keiskei, 
Angelica gigas and mulberry leaf tea (commercial one) showed low activity by 
IC50, 53.56±0.65 µg/mL, 80.21±0.84 µg/mL and 52.00±0.35 µg/mL, respec-
tively. Persimmon leaf tea mixed with commercial mulberry leaf tea showed 
synergistic effect of antioxidant activity.

P09 -006

Development of Antihypertensive Natural Seasoning on Kimchijjigae 
(Kimchi Stew)
Jeong-Ryong Do*, Hyun-Ku Kim, Sang-Dong Lim, Gun-Pyo Do, Su-Yeon 
Back Korea Food Research Institute, Korea

The use of protein hydrolysates has increased in the food industry, recently, 
because of their improved nutritive value, enhanced functional properties and 
potential biological activity. This study was investigated for development of 
antihypertensive natural seasoning on kimchijjigae (kimchi Stew) with beef 
hydrolysate. Natural seasoning product quality was compared with four kinds 
(A-D) using red pepper powder, crab water extract, kelp, garlic, anchovy, 
short-necked clam, shrimp, beef, shiitake, frozen-dried Pollack, and beef 
hydrolysate. Angiotensin converting enzyme (ACE) inhibitory activity of 
natural seasonings were C (50.9%), B (45.2%), D (42.4%), and A (42.2%). 
From sensory evaluation of kimchijjigae, B natural seasoning was good taste 
for sweet, hot taste, and aftertaste. And C natural seasoning was good taste for 
salty and savory. In total acceptance, B natural seasoning was better than C 
natural seasoning. Therefore natural seasoning on kimchijjigae was B natural 
seasoning.

P09 -004

Physicochemical Properties and Physiological Functionality of 
Palatable Moju Prepared with Medicinal Plant Extracts
Bo-Young Lee*, Young-Ji Choi, Sang-Jun Kim, Hong-Soo Doo, Tae-Ho 
Kwon, Jong-Wook Kim JeonJu Biomaterial Institute, Korea

We investigated physicochemical properties and physiological functionality in 
palatable moju prepared with the extracts of Hovenia dulcis Thunb, Radix 
puerariae, Cinnamomum cassia Blume, Zizyphus jujuba Miller, Zingiber 
officinale Roscoe, and Lycium chinense Miller. The mean values of physico-
chemical analysis were as follows: water content 87.16%, alcohol content 
1.80%, pH 4.48, total acidity 0.18%, soluble solid 13.6 °Bx, viscosity 8.41 cP, 
specific gravity 1.050. The sensory evaluation showed that scores of palatable 
moju were higher than those of market moju on the hedonic scale test. The 
antioxidant activities of palatable moju, market moju, and makgeolli were 68.2, 
27.5, and 17.6%, respectively. The anti-diabetic activities of palatable moju, 
market moju, and makgeolli were 89.9, 59.5, and 27.6% respectively. The 
antioxidant activities and the anti-diabetic activities of palatable moju were the 
highest among others.

P09 -007

Development of Antihypertensive Natural Seasoning on Kongnamulguk 
(Bean Sprout Soup)
Su-Yeon Back*, Hyun-Ku Kim, Sang-Dong Lim, Gun-Pyo Do, Jeong-Ryong 
Do Korea Food Research Institute, Korea

Food seasoning is regularly used in soy sauce, vinegar, monosodium L- 
glutamate (MSG), nucleic acid, and chemical seasoning for seasoning food 
preparations in order to enhance taste and flavor. However, eating too much 
chemical seasoning induces the food stability, such as adult-onset diseases. So 
the idea of “natural seasoning” has been spreading as a way to pursue a 
healthier life. This study was investigated development of a natural seasoning 
on kongnamulguk (bean sprout soup) with frozen-dried Pollack hydrolysate. 
The natural seasoning made four (A-D) using skipjack tuna, kelp, garlic, 
anchovy, short-necked clam, shrimp, beef, shiitake, frozen-dried Pollack, and 
enzymatic hydrolysate of frozen-dried Pollack. Angiotensin converting enzyme 
(ACE) inhibitory activity of natural seasonings were D (38.6%), A (38.2%), C 
(36.9%), B (35.7%). There was no significant difference in ACE inhibitory 
activity. From sensory evaluation of kongnamulguk, B natural seasoning was 
good taste for satly, sweet, savory, and total acceptance. Therefore natural 
seasoning on kongnamulguk was B natural seasoning.
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P09 -008

Preparation of Natural Flavor Enhancer Using Rice Protein Hydrolyzate
Hyung-Jin Lee*, Ji-Hye Kwon, Ha-Yull Chung Department of Food Science 
& Biotechnology, Hankyong National University, Korea

For the preparation of natural flavor enhancer, the enzymatic hydrolyzate of 
rice protein was used as a flavoring base and a culture medium of baker’s yeast. 
Saccharomyces cerevisiae ATCC 7754 was cultured at 30°C for 48h in a culture 
broth made of the hydrolyzates from rice protein and glucose. The harvested 
cell mass was 9.2 g-dcw/L. Reuse of rice protein residue for yeast culture gave 
the 3.8 g-dcw/L under the same condition, which suggested recycling process 
could be applicable for low cost production. Enzymatic hydrolysis with β-1,3- 
and β-1,6-glucanase of yeast cell walls produced yeast extract containing 
tasting compounds of 5’-GMP (147.0 µg/mg) and 5’-IMP (87.8 µg/mg). Addi-
tional Maillard reaction of residual rice protein hydrolyzates remained in yeast 
extract improved the sensory scores of umami taste and overall acceptability by 
the panels as well as the scores by the taste sensing system.

P09 -011

Heat-induced Gelation of Low Methoxyl Pectin Plus Skim Milk 
Powder Dispersion at Different pH Values
Sungoo Yim*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

In recent years, food industry has been interested in achieving desirable texture 
in a variety of foods from using mixtures of protein and polysaccharide. One 
such mixture of skim milk protein and pectin could result in gels with different 
texture upon heating under different pH condition. The influence of pH on 
texture and microstructural properties of gels made from low methxoyl pectin 
(LMP) and skim milk (SM) was investigated by confocal microscopy and 
texture profile analysis (TPA). Skim milk (40%) and LMP (2%) were added to 
30 mL of distilled water. The mixture was adjusted to different pH value (3, 5, 
6, and 7) and mixed using a homogenizer and heated at 90°C for 30 min. On 
confocal micrograph, LMP chunks appeared as inclusions in the continuous 
milk protein matrix. Structural configuration of LMP inclusions in the milk 
protein matrix depended on pH. Aggregates of globular milk proteins were 
formed at pH 3 and 5, whereas filamentous milk protein network was observed 
at pH7. The TPA revealed that the gel formed at pH7 was the strongest. This 
study will be helpful to explore protein-carbohydrate gel application for 
controlling texture in a variety of foods.

P09 -009

Quality Characteristics of Femented Curcuma longa L.
Sung-Min Woo*, Ha-Yull Chung Department of Food Science & Biotechno-
logy, Hankyong National University, Korea

Radix of Curcuma longa L. (Ulgeum) is consumed worldwide as a food 
ingredient or a folk medicine with many claims of its biological effects. 
Nevertheless, there are some limitations for consuming it due to its charac-
teristic bitter taste and odor. The fermented Ulgeum was prepared with some 
lactic acid bacteria such as Lactobacillus plantarum or Lactobacillus sakei for 
improving sensory properties of Ulgeum. Overall acceptability of yoghurt 
added with the fermented Ulgeum extract for health benefits was better than the 
one with a conventional Ulgeum extract. Despite of thermal process, the 
fermented Ulgeum extract still showed inhibitory effect on cyclooxygenase-2 as 
well as antioxidant activity. We expect the fermented Ulgeum extracts prepared 
in this study could be used as a food ingredient for health benefits without 
lowering sensory qualities.

P09 -012

The Physicochemical Properties and Sensory Qualities of 
Pomegranate Makgeolli Added with Various Levels of Pomegranate 
Arils at Different Addition Time
Bong-Hee Kim*, Su-Jung Hwang1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Faculty of Herb Cuisine and Nutrition, Daegu 
Haany University, Korea

Makgeolli is one of traditional rice wine in Korea, which contains high nutrition 
values and has been very popular recently in Korea. The objective of this study 
was to determine an optimum condition for manufacturing of pomegranate 
makgeolli, such as different addition levels and addition times of pomegranate 
arils. Alcohol contents, pH, total acidity and sensory evaluation of the 
makgeolli were investigated. Alcohol contents of pomegranate makgeolli
increased as addition level of pomegranate arils increased. The pH of the 
makgeolli significantly decreased with increasing addition level of it and was 
the lowest at the makgeolli with 7% addition at first base. Whereas, total acidity 
increased as its addition level increased. In sensory evaluation, the makgeolli
with 7% addition of pomegranate arils at the first base was higher in color, 
sweetness and overall acceptance, compared with all the other samples. In 
conclusion, the optimum condition for manufacturing the pomegranate 
makgeolli were at the 7% addition of it with the first base. Additionally, 
pomegranate arils could be used for rice wine to improve sensory attributes and 
give better bioactive effect to human body.

P09 -010

A Study of Dietary Intake of the Adults in Beijing, China for the 
Development of Chinese Exportable Health Food
Hwa-young Kim*, Hyun-taek Oh, Hey-eun Chang, Seong-gil Hong Erom 
R&D Center, Korea

Rapid changes in the diets of the Chinese people have accompanied recent 
economic progress and environmental changes. People are exposed to a wider 
variety of foods, including Western fast foods that are increasingly consumed, 
especially in urban areas. As a result, obesity, hypertension, hyperlipidemia, 
diet-related diseases are increasing consistently in China. Therefore, interest in 
health has led to a demand for health foods. And the health food market is 
expected to expand in China. In this study, we performed a survey of dietary 
patterns to develop health food for Chinese people. Eighty Chinese adults 
answered the questionnaire. The people surveyed answered vegetables, dairy 
products, fruits, grains, legumes and mushrooms in the order are beneficial for 
health. In the question that which foods they want to eat, but not take that 
much, they replied a durian, mango, etc. in fruits, spinach, chives, etc. in 
vegetables and black rice, oat, etc. in grains. Using the results of this study, we 
will develop exportable health food.

P09 -013

Manufacturing and Quality Characteristics of Herb Samgyetang, 
Ginseng Chicken Soup
Dae-Yun Jeong*, Su-Jung Hwang1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Faculty of Herb Cuisine and Nutrition, Daegu 
Haany University, Korea

The physiochemical characteristics and sensory properties of herb samgyetang 
added with different oriental herbs were investigated to find the best formu-
lation for the product. For the herb samgyetang product, Schizandra chinensis, 
Atractylodes lancea, Glycyrrhiza glaba L. and Zizyphus jujube were used in 
fixed ratio in the formulation and Paeonia lactiflora (PL), Codonopsis 
lanceolata (CL) and Scutellaria baicalensis (SB) were added with the different 
levels. Based on pre-experiment, the following combinations were designed; 
Sample 1=10% PL+20% CL+30% SB, Sample 2=5% PL+25% CL+30% SB, 
Sample 3=5% PL+20% CL+35% SB. The pH of herb samgyetang increased as 
CL amount increased. Sample 1 was the highest L* value, which had the 
highest addition level of PL and a* and b* values were the highest in the 
Sample 2, which had the highest addition level of CL. In sensory evaluation, 
Sample 3 had the highest score in flavor, taste and overall acceptability, which 
had the highest amounts of SB. In conclusion, The best formulation for herb 
samgyetang would include 5% PL + 20% CL + 35% SB + 15% Schizandra 
chinensis + 10% Atractylodes lancea + 5% Glycyrrhiza glaba L. + 10% 
Zizyphus jujube.
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P09 -014

Manufacturing and Characterization of Rice-tofu with Different 
Rice Varieties and Coagulants
Min-Yu Song*, Jun-Seok Kum1, Jong-Bang Eun Department of Food Science 
and Technology and Technology and Functional Food Research Center, 
Chonnam National University, Korea, 1Regional Food Industry Research 
Group, Korea Food Research Institute, Korea

To improve quality of rice-tofu, different rice varieties and coagulants were 
evaluated by addition of gelatinized rice flour. Rice varieties used for the tofu 
were Hiami, Chucheong and Ilpum and coagulants were GDL, calcium sulfate 
and magnesium chloride. pH, turbidity, color, texture and sensory evaluation of 
rice-tofu added with gelatinized rice flour were measured. pH of rice-tofu with 
GDL was the lowest, whereas that with magnesium chloride was the highest. 
Turbidity of all samples with magnesium chloride coagulant was the highest but 
one with GDL and calcium sulfate coagulant was similar. L* value of all 
rice-tofu was lower than control and rice-tofu added with gelatinized 
Chucheong rice flour was brightest. Hardness was the highest in all rice-tofu 
added with gelatinized Hiami rice flour. In sensory evaluation, rice-tofu added 
with gelatinized Hiami rice flour and magnesium chloride in coagulant was 
better in taste, flavor and uniformity in texture than all the other samples. In 
conclusion, Hiami in rice variety and magnesium chloride in coagulant would 
be the best combination to make rice-tofu when using gelatinized rice flour.

P09 -017

Optimization of Sweet Rice Muffin Processing Prepared with Oak 
Mushroom (Lentinus edodes) Powder
Nami Joo*, Boram Kim Department of Food and Nutrition, Sookmyung 
Women's University, Korea

The purpose of this study was to develop oak mushroom (Lentinus edodes) 
powder sweet rice muffins. The process included substituting sweet rice flour 
for cake flour and adding oak mushroom powder. The mixing conditions for the 
oak mushroom muffins included 3 categories: oak mushroom powder (X1), 
whole egg (X2) and and soybean oil (X3) by Central Composite Design (CCD) 
which was optimized by Response Surface Methodology. Oak mushroom 
muffin formulation was optimized using rheology. Yellowness (p<0.001) and 
redness (p<0.05) displayed a lineal model pattern, whereas lightness (p<0.05) 
was represented by a quadratic model. Among the sensory properties, variables 
that appeared to show significant values, such as appearance (p<0.5), texture 
(p<0.5), and overall quality (p<0.5) were used to identify optimums. The result 
of mechanical properties showed significant values in gumminess (p<0.5) and 
chewiness (p<0.5). The numerical and graphical methods used in this study 
determined that the optimum formulation for oak mushroom powder sweet rice 
muffins was 8.75 g oak mushroom powder, 235.95 g whole egg and 19.93 g of 
soybean oil. 

P09 -015

The Development of DNJ-enriched Mulberry Extraction Methods 
and Tablet Production
Kyung Ok Jung*, Ji-Hyang Wee, Hea-Mi Sung, Hyeon Soo Kim, Ki-Deok 
Park, Kyung Hee Jung Jeonnam Biofood Techonology Center, Jeonnam 
Bioindustry Foundation, Korea

Mulberry leaves have been used for centuries in Asia as a traditional medicine 
to cure and prevent diabetes. Various food-grade mulberry products (i.e., teas, 
powders, and tablets) are commercially produced in Korea and many other 
countries suggest bioactivities of DNJ; however, their DNJ contents and 
efficacy have never been specified. In this study, optimal extraction process was 
established and tablets were produced. Mulberry leaves, harvested in Jeonnam 
region, were extracted with various conditions of extraction (temperatures, 
room temp., 40, 60°C; time, 0, 0.5, 1, 2, 4, 6, 24 h; alcohol contents, 0, 25, 50, 
75, 100%). Water extracts at 40°C for 4 h showed the highest DNJ content and 
extraction yields. Mulberry tablet was made by established process. Tablet 
process was conducted with lyophilize powder (DNJ content, 0.5%) using 
rotary tablet press, 30 station rotation type. Final product was composed of 42% 
mulberry powder and 48% lactose. The tablet disintegration time was measured 
at 37°C by using the disintegration test apparatus, and each tablet completely 
disintegrate in 15-20 min. For commercially use, microorganism assessment 
was tested according to KFDA standard.

P09 -018

Optimization of Pasta Processing Prepared with Yam (Dioscorea 
japonica THUMB) Powder
Nami Joo*, Yu Ri Na, Eun A Yun Department of Food and Nutrition, 
Sookmyung Women's University, Korea

The study aimed to determine the optimum mixing ratio of two different 
amounts of yam (Dioscorea japonica THUMB) powder and egg for preparation 
of pasta. The complete analysis was conducted using the Design Expert 8 
program (State-Easy, Minneapolis, MN). Response surface methodology 
revealed 10 experimental points, including two replicates for yam powder and 
egg. Yam pasta formulation was optimized using rheology. Yellowness (p<0.05) 
and redness displayed a lineal model pattern, whereas lightness was represented 
by a quadratic model. The texture (p<0.05), including flavor (p<0.05), overall 
quality (p<0.05) was measured as sensory evaluation. Also, mechanical 
properties showed significant values in adhesiveness (p<0.05). These results 
show that yam powder effect the flavor and appearance, and egg effect 
adhesiveness and overall quality. The optimum formulations processed by 
numerical and graphical optimization were determined as 19.50 of yam powder 
and 28.07 g of egg.

P09 -016

Optimization of Pasta Processing Prepared with Lotus Root 
(Nelumbo nucifera G.) Powder
Nami Joo*, Sehee Kim, Suhjung Hwang Department of Food and Nutrition, 
Sookmyung Women's University, Korea

The study aimed to determine the optimum mixing ratio of two different 
amounts of lotus root (Nelumbo nucifera G.) powder and egg for preparation of 
pasta. The complete analysis was conducted using the Design Expert 8.0 
program. (State-Easy Co., Minneapolis, MN, USA) The mixing condition for 
lotus root pasta was optimized by response surface methodology. Lightness, 
redness and yellowness were significantly different and represented by a 
quadratic model. The texture (p<0.05), including color (p<0.05), flavor 
(p<0.05) was measured as sensory evaluation. These parameters showed 
significant values in a quadratic model. Also, mechanical properties showed 
significant values in gumminess (p<0.05) and cohesiveness (p<0.05). These 
results show that lotus root powder affects the color, flavor and egg affects the 
elasticity and overall quality. The optimum formulation by numerical and 
graphical methods was calculated as lotus root powder 23.25 g, egg 31.68 g, 
respectively.

P09 -019

Changes of Phytochemicals and Antioxidant Activity by the 
Pickling of Paprika (Capsicum Annuum L.) Cultivated in Korea
Bokyung Moon*, JiHyun Park, SooYeon Kim, Yuji Zhang, JiYoung Heo, Suna 
Kim1 Department of Food and Nutrition, Chung-Ang University, Korea, 
1Department of Food and Nutrition, Korea National Open University, Korea

The changes of phytochemicals composition of carotenoids, L-ascorbic acid 
and antioxidant activity by the pickling of paprika (PP) cultivated in Korea 
were studied during storage for 42-day at 35°C. we identified 5 kinds of 
carotenoid from pickled paprika of 0-day storage, capsanthin and β-carotene 
were detected to main carotenoids having the contents of 7.72±0.35 mg/100g 
fresh weight and 6.60±5.16 mg/100g fresh weight. After 42-day storage, total 
carotenoids content was 2.44±0.69 mg/100 g fresh weight, which was 16.0% of 
initial carotenoid content. After 42-day storage, ascorbic acid was 50.90±3.26
mg/100 g dry weight, which was about 59% of initial ascorbic acid content. 
During 28-day storage, ABTS radical scavenging activity of pickled red paprika 
was maintained above 70%, and then decreased to 47% of initial activity. The 
results indicate that the amounts of capsanthin and L-ascorbic acid in PP 
correlate well with antioxidant activity.
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P09 -020

Physical Characteristics and Sensory Properties of Asparagus Porridges 
Manufactured with Asparagus Powders by Different Drying Methods
Kyung-Mi Shin*, Sung-Hee Lee1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Division of Culinary Art and Nutrition, Honam 
University, Korea

Physical characteristics and sensory properties of the porridges made with 
hot-air dried asparagus powder (HDAP) and freeze-dried asparagus powder 
(FDAP) were investigated. Hot-air drying temperature for asparagus powder 
was 60°C and color, viscosity and spreadability were measured for physical 
characteristics. The FDAP showed higher L*-value and a*-value and lower 
b*-value than those of HDAP. In addition, viscosity and spreadability of 
porridges made from these powders were not significant difference (p<0.05). 
There is no significant difference between HDAP and FDAP in all sensory 
properties except for color which showed a little higher score in FDAP and in 
HDAP. In conclusion, the asparagus powder made by hot-air drying could be 
used for asparagus porridge and very economical due to their less cost and 
reduced processing time.

P09 -023

Analysis of Nutritional Components and Physiological Activity in 
Agrocybe aegerita and Quality Characteristics of Rice Dasik Made 
with Its Powder
Sang-Young Seo*, Gong-Jun Lee, Min-Sil Ahn, Eun-Ju Song, Min-Kyung 
Choi, Young-Sun Kim Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

Nutritional components, such as proximate composition and mineral elements 
contents and physiological activity of artificially cultivated Agrocybe aegerita
were analyzed. The content of crude protein were 38.3%, crude fat 3.0%, ash 
8.2%, respectively. Total polyphenol and flavonoid contents were 65.2 µg/ml, 
12.5 µg/ml, respectively. DPPH radical scavenging activity, Tyrosinase and 
ACE inhibition activity were 58.2, 63.2, and 78.7%, respectively. L-value and 
b-value of Rice Dasik added with mushroom powder was lower as increasing 
its amount. A-value was the opposite. Its hardness was higher as increasing 
amount of powder. In preference test, Rice Dasik added with 10% of mushroom 
powder and mixed with sugar syrup or chocolate syrup were the highest.

P09 -021

Heat Sterilization of Fig Puree for Long-term Storage at Room 
Temperature
Han-Na Chu*, So-Hyun Cho, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam National 
University, Korea

Fig (Ficus carica L.) fruit is well knwn for its nutrition values, comprising of 
dietary fibers, calcium and vitamin. Fig puree could be good raw materials and 
to increase its consumption value-added products should be developed. Fig 
puree could be one of the products and to extend its shelf-life it should be 
sterilized. There in this study, the optimal sterilization condition of fig puree 
was investigated at different sterilization temperatures and times, 121°C for 4 
and 6 min and 135°C for 2 and 4 min. Moisture content was 84% for puree 
samples and was not significantly different (p>0.05) between sterilized fig 
puree samples. pH value was 5.2, 4.87, 4.93, and 4.97, respectively. Viscosity 
increased with increasing sterilization temperature and time. Total plate 
bacteria, mold, yeast and Escherichia coli were not detected on the samples. In 
sensory evaluation, fig puree sterilized at 135°C for 2 min had the highest score 
in overall acceptability. In conclusion, the fig puree would be sterilized at 
135°C for 2 min for storage at room temperature for long period. Storage study 
of the sterilized fig puree should be conducted in the future to determine its 
shelf-life.

P09 -024

Quality Characteristics of Muffins Prepared with Mulberry (Morus 
albba L.) Fruit Powder
Min-Kyung Choi*, Eun-Ju Song, Sang-Young Seo, Min-Sil Ahn, Young-Sun 
Kim Resources and Food Division, Jeollabukdo Agricultural Research and 
Extension Services, Korea

The principal objective of this study was to determine the optimal conditions 
for making muffin with mulberry fruit, which is known to be a health food 
supplement. The sensory characteristics of muffin containing 20, 40, 60, 80, 
and 100% rice flour were investigated. The overall acceptance was the highest 
in the muffin with 80% rice flour. Mulberry power, which is a natural functional 
material, was used in muffin manufacturing at different concentrations from 0, 
1, 3, and 5% (w/w). Muffin was evaluated for their sensory property and phy-
sical quality. The antioxidative activity measured by DPPH radical scavenging 
activity of muffin increased as the concentrations of mulberry powder 
increased. The muffin containing 5% mulberry power had acceptable sensory 
properties, such as color, flavor, taste and overall acceptability. The highest 
quality improvement was obtained by incorporation 5% (w/w) of mulberry 
power into the muffin formula.

P09 -022

Quality Characteristics of Gel-type Processed Foods, Maokgo, Using 
Seo-Dong Ma (Dioscorea Batatas)
Eun-Ju Song*, Min-Sil Ahn, Sang-Young Seo, Min-Kyung Choi, Young-Sun 
Kim Resources and Food Division, Jeollabukdo Agricultural Research and 
Extension Services, Korea

This study was Improve the development of new products, gel-type processed 
foods “Maokgo” using Seo-Dong Ma (Dioscorea Batatas) and examination of 
its quality characteristics. Polyphenol, DPPH radical elimination capacity and 
flavonoid of Maokgo were better than Gyungokgo. It was estimated that 
Maokgo was effective in blood pressure control and was better than Gyungokgo 
in antibacterial activity with the result of test about Streptococcus mutans etc. 
As a result of experiment about cell toxicity with two kinds of extracts of 
Maokgo, it was confirmed that Maokgo had a stability of sample because it was 
not appeared cell toxicity. As a consequence of checking about capacity of 
anticancer against cancer cell of lung cancer, colon cancer, gastric cancer, liver 
cancer and pancreatic cancer, it was confirmed that Maokgo had an effect on 
gastric cancer because it inhibited the survival of cell about 15-19%.

P09 -025

Development of Dume-buch Cracker with Resistant Starch for 
Children Snacks
Hyeja Chang*, Wookyung Kim, Jiyoung Lim, Bosuk Park, Kyungae Ha Dept. 
of Food Science and Nutrition, Dankook University, Korea

This study aimed to develope child's snack using the resistant starch and 
Dume-buch (Allium senescens). For the child product development, response 
surface methodology (RMS) was used and a market testing using a question-
naire was implemented. Physical- chemical- and microbiological test for 
identifying the product quality during storage were tested. Nutrition analysis 
and design for product package were also implemented. Through the RMS 
methodology, an optimal mixing rate revealed as 29% resistant starch and 15% 
dume-buch. At this mixing rate, the expected sensory score of color, odor, taste, 
texture, and acceptance are 9.4, 9.9, 9.8, 10.2, and 11.2, respectively. At the 
result of market tests, the top priority attributes that caregivers consider 
important in purchasing child's snacks indicated as sanitary quality (4.82), 
health (4.65), and nutritional value (4.62). In terms of product quality, there 
were no significant differences chemical property in terms of pH, salinity and 
acid value during 13 days of storage and E. coli, coliform, B. cereus were not 
detected during 13 days except ACC. Color and adhesiveness of the products 
however, changed with storage days (p<0.05).
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P09 -026

Quality Characteristics of Cooked and Uncooked Noodles Added 
with Saururus chinensis Baill. Root Powder
Jung Eun Park*, So Hae Park, Min Jeong Kim, Won Baek Kim, Heeseob 
Lee Department of Food Science and Nutrition, Pusan National University, 
Korea

The principal objective of this study was to evaluate the quality characteristics 
of noodles according to different concentration of Saururus chinensis Baill. root 
powder (SCRP). Water binding capacity, solubility and swelling power of 
SCRP were higher than those of wheat flour. Quality characteristics of cooked 
noodles (CN) and uncooked noodles (UN) was performed to evaluate the effect 
of SCRP. Different ratios of SCRP were added to wheat flour (1, 3, 5, and 7%, 
w/w) in the noodle formation. Lightness (L) of the CN and UN was increased, 
redness (a) was decreased as SCRP was increased, but yellowness (b) was 
increased in UN, decreased in CN. In cooking quality, the weight, water 
absorption and volume of the cooked noodles increased as SCRP was increased, 
and the turbidity of cooking water also increased. According to texture profile 
analysis, UN had significantly increased in springiness, cohesiveness, 
chewiness, brittleness, gumminess, however CN had increased only in hardness 
and adhesiveness. Overall, the noodles added with 1% SCRP were preferred 
more than the other noodles by sensory evaluation.

P09 -029

A Study on the Optimal Preparation Condition of High Quality 
Sodium Metaphosphate
Hyun Il Kang*, Won Jung Seo, Hae Jin Jang, Woo Young Choi, Myung Sook 
Lee, Won Suk Kim, Il Hwan Kim SDBNI Co., Ltd. R&D Center, Korea

Phosphate is used for an improver on processed food because of its main 
functions such as metal chelation, adsorption, buffering and dispersion capacity. 
These functions are highly associated with the degree of polymerization (DP). 
Metaphosphate among polyphosphate which has a long chain length is used 
generally. DP of Metaphosphate is around 6-20 and there are few phosphates 
with further DP. We searched optimum conditions to manufacture sodium 
metaphosphate which has more than 20 of DP by Response Surface Metho-
dology (RSM). Dependent values were a reaction temperature and time of 
polymerization, and independent values were calcium chelation value (Ca CV) 
and DP. As the result of study, the optimum conditions were 650°C of 
temperature and 30 min of time. Physical properties of products produced at 
optimum conditions were DP (38-42), CaCV (330-360), pH (6.5-7.0) and P2O5 

(68-70%). However, in this study, the value of metal ion chelation is just for 
calcium and the further study of the effect on other metal ions needs. DP of 
sodium metaphosphate which was developed through this study is higher more 
than twice than that of existing material and more stable and superior 
functionally.

P09 -027

Quality Characteristics of Cooked and Uncooked Noodles Added 
with Beta vulgaris Root Powder
Min Jeong Kim*, So Hae Park, Jung Eun Park, Won Baek Kim, Heeseob 
Lee Dept. of Food Science and Nutrition, Pusan National University, Korea

The purpose of this study was to investigate the effect of Beta vulgaris root 
powder (BVRP) on the quality of noodles. The noodles were prepared with 
ratios of 0, 0.5, 1, 1.5, and 2% (w/w) of BVRP based on the flour weight. The 
solubility and swelling power of BVRP were higher than those of wheat flour. 
When the amount of BVRP increased, the L (lightness) values of noodles 
decreased but a (redness) value increased. For the cooking properties of the 
noodles, weight, volume, and water absorption were significantly lowered in 
the beet noodles than the control (p<0.05). Texture profile analysis of the 
cooked noodles showed significantly higher levels of springiness (p<0.05) in 
the beet noodles compared to the control, while cohesiveness, hardness, 
adhesiveness, chewiness, brittleness, and gumminess values were lower than 
those of the control. However, the values for adhesiveness and cohesiveness 
were not significantly different among the beet noodle groups. In sensory 
evaluation, appearance and color of noodles in 1.5% added BVRP were 
significantly higher score than control group (p<0.05). Overall, noodle added 
1% of BVRP showed the highest preference on sensory evaluation.

P09 -030

Quality Characteristics of Breads Added with Domestic Germinated 
Barley
Dung Minh Ha*, Yang-Kyun Park Department of Food Engineering and Food 
Industrial Innovation Center, Mokpo National University, Korea

In Korea, wheat flour used for bakery industry is mainly imported. Utilization 
of domestic barleys in making bread both brings economic benefits and 
improves nutritional and functional properties of bread. The objective of this 
study is to investigate the quality properties of white pan breads added with 
germinated (VAW) barley flours to wheat flour to choose appropriate VAW 
barley - wheat ratio for breadmaking. The quality characteristics of the bread 
samples were assessed in terms of volume, baking loss, color, TPA, sensory 
evaluation, staling properties. Volume of bread added with 30% VAW nonwaxy 
barley was higher than that added with ungerminated barley. There was no 
significant difference in volume between breads added with VAW and unger-
minated barley at 10 and 20%. Decrease in lightness, increase in readness and 
yellowness with increasing amount of barley flours used was found. Decrease 
in stringiness, cohesiveness, increase in gumminess, brittleness and hardness 
were found with increasing substituted barleys. Breads added with 20% VAW 
barleys were acceptable. Further investigation should be implemented to 
increase the quality of breads added with VAW barleys at 30%.

P09 -028

Study on the Anti-browning Effect of Polyphosphate (Ultra Vita) in 
Green Tea and Ascorbic Acid
Hae Jin Jang*, Hyun Il Kang, Woo Young Choi, Won Jung Seo, Myung Sook 
Lee, Won Suk Kim, Il Hwan Kim SDBNI Co., Ltd. R&D Center, Korea

The enzymatic reaction of polyphenol and oxidation of ascorbic acid in the 
presence of oxygen, oxidases and metal ion is well known to be a cause of 
browning in food. Therefore, the objectives of this study were to investigate for 
anti-browning of Green Tea Extract (GTE) and ant oxidation of ascorbic acid 
(AA) by using Ultra Vita (UV). Sodium erythorbate (SE) and UV were treated 
in GTE with each different concentration and each solution was measured with 
spectrophotometer. The results were shown that there were no effects on control 
and SE, but, on UV groups, the anti-browning effects were increased remark-
ably depends on its concentration. In case of AA, the antioxidation effects were 
not shown on control and citric acid, however, it increased protuberantly 
depends on the increase of UV concentration. AA was experimented for the 
stability during the storage in solution state. The results were shown that AA 
concentration was decreased to 40% on the control, but decreased 10% on the 
UV group each 2 months later. Thus, this anti-oxidation effect of UV on GTE 
and AA are expected to influence the storage stability and cost reduction in 
beverage and food industry.

P09 -031

Physicochemical Properties and Antioxidant Activity of Functional 
Toppoki Sauce Using Medicinal Herb Extract
Soonran Song*, Seul Lee, Jieun Kim, Soohee Kim1, In-Kyeong Hwang Depart-
ment of Food and Nutrition, Seoul National University, Korea, 1Major of 
Hotel and Foodservice Management, Kyungmin College, Korea

The purpose of this study was to develop functional sauce for Toppoki, which 
has received attention as a part of food globalization. We developed Toppoki 
sauce using soy sauce added to medicinal herb, Angelica gigas Nakai (A) and 
Glycyrrhiza uralensis Fischer (G) extracts and investigated the physicochemical 
properties and antioxidant activity. The characteristic of the sauce indicated 
4.88 for pH, 0.65% for titratable acidity, 4.48% for salinity, 0.56% for amino 
nitrogen, 20.93 °Bx for total sugar and 3.48% for reducing sugar. Total 
polyphenol contents of A and G were 229 mg and 717 mg/100g and radical 
scavenging activity were 108 µg and 297 µg/mL VCEAC value. The sauce 
using these extracts showed higher phenol contents and antioxidant activity. 
Our results suggest that medicinal plant extract could be used to manufacture 
functional Toppoki sauce.
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P09 -032

Effect of Medicinal Herb Extracts on Physicochemical Character-
istics of Dry Noodle
Yong Sik Cho*, Kyung Ha Lee, Yoon Hee Choi, Eun Mi Kim, Shin Youn 
Park Fermentation and Food Processing Division, Rural Development 
Administration, Korea

Objective of this study was to investigate the effect of medical herb extract on 
physicochemical characteristics of dry noodle. Three kinds of medicinal herbs 
were processed to water extracts and added in experimental noodles with 
different concentration. Lightness of dry noodle was significantly decreased 
depending on concentration of herb extracts while yellowness and redness were 
increased. Dry noodle containing herb extracts were shown decrease of water 
absorption and volume expansion rate as herb extracts level increased. 
However, change on turbidity of dry noodle indicated no differences by 
concentration of herb extracts. The hardness, springiness, cohesiveness, gummi-
ness and chewiness of cooked noodle was gradually decreased depending on 
concentration of herb extracts while adhesiveness was increased. The higher 
concentration of herb extracts in dry noodle was positively correlated with 
sensory preference such as flavor, springiness, texture and overall acceptability. 
These results showed that physicochemical characteristics of dry noodle can 
benefit from medicinal herb extracts indicating food source with useful 
function.

P09 -035

Evaluation of Physiological Components and Antioxidant Activity 
in Blueberry Jam with Red Pepper
Sun Hee Kang*, Seul Lee, Hyo Jin Yoon, Hee Jung Kim, Kyung-Mi Yoo1, 
In Kyeung Hwang Department of Food and Nutrition, Seoul National 
University, Korea, 1Department of Food and Nutrition, SoongEui Women’s
College, Korea

The objective of this study was to develop functional blueberry jams, adding 
red pepper and fructooligoscchride. We developed blueberry sugar jam (BSJ), 
blueberry-red pepper sugar jam (BRSJ), blueberry-red pepper fructooligo-
saccharide jam (BRFJ). pH and reducing sugars did not differ significantly 
between jams. BRFJ showed the highest acidity and sweetness. The contents of 
anthocyanin, total polyphenol of BSJ were higher than BRSJ and BRFJ. The 
contents of flavonoid of BRSJ and BRFJ were higher than BSJ, but there was 
no significantly different. Total capsaicinoids and total carotenoids content were 
measured in the BRSJ and BRFJ. While BRSJ (151.3±22.1 µg/100 g) had more 
capsaicinoids than BRFJ (127.7±19.6 µg/100 g), total carotenoids were not 
significantly different between sugars. Total antioxidant activity was the highest 
in BSJ (264.1±14.1 mg/100g). These results suggest that blueberry jams with 
red pepper could be expected not only antioxidant activity but also the effect of 
capsaicinoids and carotenoids.

P09 -033

Development of Value-added Spicy Ketchup with Korean Red 
Peppers (Capsicum annuum L.) and Evaluation of Physicochemical 
and Physiological Characteristics
Seul Lee*, Kyung-Mi Yoo1, Jae-Bok Park2, In-Kyeong Hwang Department of 
Food and Nutrition, Seoul National University, Korea, 1Department of Food 
and Nutrition, SoongEui Women’s College, Korea, 2Korean Food Research 
Institute, Korea

The purposes of this study were to develop value-added spicy ketchup with 
Korean red peppers (Capsicum annuum L.) based on sensory evaluation and to 
investigate their physicochemical characteristics compared to other products. 
Favorite fifteen red pepper-related ketchups in U.S. were collected and 
analyzed based on their characteristics of material compositions. The developed 
Korean red pepper ketchups were composed of tomato paste (37.5%), sugar 
(14.8%), vinegar (14.1%), red pepper (9.4%), Chung-yang pepper (3.3%), 
oligosaccharide (9.2%), red pepper powder (1.4%), plum extract, salt (5.6%), 
lemon juice, Cheong-ju (2.8%), grape seed oil (0.7%), various herbs, black 
pepper (0.8%). Korean red pepper ketchups were measured in the content of 
salt (5.46), °Bx (58.5), pH (3.83), acidity (2.09%), reducing sugar (3.22%), total 
carotenoids (32.04 mg/100 g), ASTA color value (4.88), and capsaicinoids 
(2.44 mg/100 g), and VCEAC (71.55 mg/100 g). Korean red pepper ketchup 
showed higher overall acceptability compared to the American’s favorite 
ketchup. These results show the possibility in replacement of spicy ketchup in 
foreign and possibility in application as functional foods.

P09 -036

Quality Characteristics of Breads Added with Roasted Brown Rice 
Powder
Chulgyu Chae*, Aliya Niyazi, Chaeyun Im, Woo-won Kang Kyungpook 
National University, Korea

This study was investigated the quality changes of breads with various con-
centrations of roasted brown rice. Breads with roasted brown rice powders (0, 5, 
10, 15, and 20%) added to the flour were prepared. With rising the roasted 
brown rice powders concentration, there is increase significantly in the pH of 
breads as the concentration of roasted brown rice powders increased. The L of 
breads crumb and crust color were decreased significantly as the concentration 
of roasted brown rice powders increased whereas the a value were increased 
significantly. The hardness of breads were increased significantly as the 
concentration of roasted brown rice powders increased. In sensory evaluation, 
in appearance, flavor, taste, texture, and overall preference, breads with the 
addition of roasted brown rice powders showed superior figures than not added 
one, while breads with 10-15% roasted brown rice powders showed the highest 
overall acceptability. Take this into consideration, manufacturing breads with 
roasted brown rice powders can be competitive goods.

P09 -034

Quality Characteristics of Kochujang Bulgogi Marinade Prepared 
with Mulberry
Jong-Lak Cho*, Soo-Kyung Yoon, Eun-Young Kim, Yeong-Hee Youn, 
Jeong-Mok Kim Department of Food Engineering, Mokpo National 
University, Korea

This study was conducted to find an efficient use of mulberry. Mulberry was 
added to kochujang bulgogi marinade products at concentration of 5, 10, 15, 
and 20%. Moisture content, crude ash, crude protein, and crude fat in the 
control group was 61-62%, 3-3.5%, 2-2.3%, and 1-1.5%, respectively. The 
moisture contents significantly increased with increasing mulberry content. 
Crude ash, protein and fat contents relatively decreased as the amount of 
mulberry in the sample increased. DPPH radical scavenging activity of 
mulberry extract and fresh mulberry was compared. Fresh mulberry showed 
higher antioxidant activity than mulberry extract in the marinade and it was 
increased with mulberry content. Color L, a, and b value of the marinade 
containing 5% mulberry was 25.41, 3.1, and 4.3, respectively, and all values 
significantly decreased as the amount of mulberry in the marinade increased. 
Sensory evaluation of kochujang bulgogi marinade was performed by trained 
panelist. Kochujang bulgogi marinade prepared with 15% mulberry content 
showed significantly higher score in sensory evaluation.

P09 -037

Quality Characteristics of Cookies Added with Roasted Brown Rice 
Powder
Aliya Niyazi*, Chulgyu Chae, Chaeyun Im, Woo-won Kang Kyungpook 
National University, Korea

Brown rice’s protein, dietary fiber, vitamins, inorganic and other nutrients are 
richer than white rice. Fried brown rice can improve the nutritional content of 
itself.To the health of modern people there is a possibility of using brown rice 
to add the quality of biscuits through an observation. So that can make high 
nutrition and fragrantbiscuits. Provide preliminary information on raw materials 
and commercial. This paper studies the characteristics of fried brown rice with 
high nutrition biscuits for the possibility of manufacturing brown rice .compare 
to white rice, Brown rice is rich in protein, dietary fiber, vitamins, inorganic and 
other nutrients. If pan-broiled, its nutritional contents can be fortified. Through 
some tests, we found adding brown rice to biscuits could bring noticeable 
change in quality, this paper is written for the further information on high 
nutrition biscuits by adding brown rice th biscuit materials. As the concentration 
of brown rice increased, moisture content increases, however, value Load b 
decleased. with the addition of brown rice, color value and texture hardness 
increased.
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A Study on the Petroleum Smell Infiltration Possibility of Bottled 
Products in Distribution Environment
Jin Hwan Song*, Soo Mee Jin, Soo Young Lee, Chang Hee Woo, Byoung 
Ho Kim1, Seoung Kook Park1 Jinro R & D center, Korea, 1Department of 
Food Science and Biotechnology, Kyung Hee University, Korea

The purposes of this study are safety verification of bottled products manu-
facturing environment against the petroleum products, establishment of safe 
storage environment standard during the distribution of bottled products, 
identification of causes of petroleum-smell by accumulating the technical 
information regarding petroleum-smell and enhancing the trust of consumers 
regarding the bottled products. In case of soju, the minimum concentrations that 
can be smelt were 0.11 ppm for kerosene, 0.77 ppm for gasoline, 3.55 ppm for 
lacquer-thinner and 5.78 ppm for paint-thinner. Regarding the analysis of small 
amounts of petroleum products generating petroleum-smells, the SPME pre- 
treatment method had been used for concentrating and the analysis had been 
established by GC. When soju and gasoline were stored together, petroleum- 
smell got into bottled product after 8 weeks. In case of soju and kerosene, it 
took 16 weeks. For beer and gasoline, it took 12 weeks for the gasoline smell to 
get into bottled product. Thinner did not generate petroleum smell. In 
conclusion, petroleum products and bottled products should be stored 
separately for safer storage during bottled products distribution.

P10 -004

Reduction of Cronobacter sakazakii on Iceberg Lettuce by Com-
bined Treatment with Ultrasound and Disinfectant
Seok-Won Kim*, Yu-Mi Lee, Song-Yi Choi, Se-Hee Jeong, Jiyong Park1, 
Sang-Do Ha Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Department of Biotechnology, Yonsei University, Korea

In recent years, the incidence of foodborne outbreaks associated with fresh 
vegetable has increased. Outbreaks of C. sakazakii infections associated with 
fresh produce have not been documented but the C. sakazakii could be a hazard 
in infant meal containing fresh vegetable. The aim of this study was to 
investigate the synergistic effect of combined treatment of ultrasound and 
chlorine. We treated the ultrasound during various times (0-100 min) and 
chlorine at 0-200 ppm. The synergy effect of combined treatment in broth, on 
the stainless steel (STS) surface and Iceberg lettuce were 0.58 log10 CFU/mL (5 
min, 200 ppm), 0.02 log10 CFU/mL (5 min, 100 ppm) and 0.93 log10 CFU/g 
(100 min, 200 ppm), respectively. In these results, the treatment to the iceberg 
lettuce showed the higher efficacy than to the in vitro. It means that the 
combined treatment of ultrasound and chlorine could be used in infant meal 
processing with the outstanding reduction effect against foodborne pathogens 
such as C. sakazakii.

P10 -002

Inactivation and Recovery Properties of Listeria monocytogenes
Biofilms Treated with High Pressure
Jingyu Gou1*, Hua Xu1, 3, Seung-Hwan Lee2, Xinlong He1, Juhee Ahn1 1Division 
of Biomaterials Engineering, Kangwon National University, Korea, 2CJ 
CheilJedang Corp., Korea, 3Lab. of Maricultural Organism Disease Control 
and Molecular Pathology, Yellow Sea Fisheries Research Institute, China

Foodborne pathogens in biofilms are highly resistant to antibiotics, heat, acid, 
and preservatives, resulting in serious human infections. High pressure pro-
cessing has received much attention due to its potential benefits as a non- 
thermal processing. However, relatively few studies have been conducted on 
biofilm detachment treated by high hydrostatic pressure (HHP). Therefore, this 
study was designed to evaluate the inactivation, detachment, and recovery 
properties of Listeria monocytogenes biofilm cells treated by HHP. Biofilm 
cells were prepared on stainless steel coupons in trypticase soy broth (TSB) for 
2 days of incubation at 37°C and treated at 400 MPa in different TSB solutions. 
The numbers of biofilm cells were reduced by more than 6 log CFU/mL in TSB 
(pH 5.0) with and without nisin. The biofilm cells detached by HHP were 
sensitive to nisin and acidic conditions. No significant recovery of biofilm and 
detached cells was observed in TSB (pH 5.0) with and without nisin during 9 
days of storage at 4, 20, and 37°C. These results demonstrate that the HHP 
treatment combined with nisin and acid could effectively inactivate L. 
monocytogenes biofilm and detached cells.

P10 -005

In vivo Toxicity Assessment of Water Stable Fullerene (nC60) and 
Fullerol (C60-OH) Nanoparticles Using Nematode Ceanorhabditis 
elegans
Yun-Joeng Cha*, Shin Sik Choi Department of Food and Nutrition, Myongji 
University, Korea

The nanoparticles (NPs) have exceptional physicochemical properties. As a 
result, NPs have been used in a variety of fields. Biological or environmental 
toxicity of NPs, however, has not been illuminated yet. In this study, the 
toxicity of water stable colloids, nC60 and C60-OH NPs, were assessed in 
Caenorhabditis elegans through the measurement of lifespan and reproduction. 
The water stable colloid forms of nC60 NPs are prepared through the long-term 
exposure of fullerene in THF followed by the replacement of THF with water. 
We have found that the oral-administrated NPs were accumulated in the animals 
after feeding the mixture of bacterial food and nC60 or C60-OH NPs to the L4 
larvas of C. elegans. The fullerol NPs reduced the viability of animals from the 
earlier adulthood resulted in a short lifespan. Both nC60 and C60-OH diminished 
the brood size of C. elegans. In order to illuminate the genetic mechanism of 
toxicity induced by those NPs, the assessment of viability and fertility was 
carried out using the strains mutated in oxidative stress or programmed cell 
death, apoptosis regulators.

P10 -003

Reduction of Listeria monocytogenes by Combinated Treatment of 
the Ultrasound and Chlorine on Food-contact Surfaces and Iceberg 
Lettuce 
Seok-Won Kim*, Yu-Mi Lee, Song-Yi Choi, Se-Hee Jeong, Jiyong Park1, 
Sang-Do Ha Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Department of Biotechnology, Yonsei University, Korea

Listeria monocytogenes is the gram positive and rod-shaped bacteria. It is a 
major food-borne pathogenic bacterium related to the outbreak of the ready- 
to-eat (RTE) food. The cavitation of ultrasound has an outstanding detachment 
efficacy to the foodborne pathogens on the food surfaces. This study was 
designed to determine the reduction efficacy of ultrasound with chlorine 
treatment in vitro and in food. In order to reduce L. monocytogenes, ultrasound 
treatments at various concentrations of chlorine (0-200 ppm) and during various 
times (0-100 min) were tested in broth, on the stainless steel (STS) surfaces and 
iceberg lettuce. The combined treatments of ultrasound and chlorine exhibited a 
greater reduction and synergistic benefits. The maximum synergy values of L. 
monocytogenes in broth, on STS surfaces and iceberg lettuce were 0.99 log10

CFU/mL (100 min, 50 ppm), 0.62 log10 CFU/mL (100 min, 200 ppm) and 1.66 
log10 CFU/g (100 min, 200 ppm), respectively. These results suggest that 
combined treatment ultrasound and chlorine showed significant synergistic 
effects against  L. monocytogenes.

P10 -006

Health Risk Assessment of Heavy Metals in Fruit Vegetables and 
Soils
Ji Young Kim*, Min Ji Kim, Dae won Kang, Won-Il Kim, Ji-Hyock Yoo, 
Ji-Ho Lee, Su Myeong Hong, Geon-Jae Im, Moo-Ki Hong Chemical Safety 
Division, Department of Agro-Food Safety, National Academy of Agricultural
Science, Rural Development Administration, Korea

The research was performed to propose safety guideline of cadmium (Cd) and 
lead (Pb) in 6 unestablished agricultural products (lettuces, peas, pumpkins, 
apples, pears, mandarins). The potential risk of Cd and Pb in the 180 samples of 
fruit vegetables and soils were estimated. Cd and Pb in agricultural products 
were analyzed by ICP-MS after acid digestion. The levels of Cd and Pb were 
below the current Codex standards. Probabilistic health risk were estimated by 
Monte-Carlo simulation techniques. those selected fruit vegetables were 
calculated to estimate the exposure dose, contribution, hazard index (HI) using 
National Health and Nutrition Survey (2008). From the results of health risk 
assessment on heavy metals, HI and cancer risk of fruit vegetables and soils 
showed below than the acceptable risk. This health risk data can be used as a 
surveillance program to establishment of safety guidelines in Cd and Pb.
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Allergenicity of Genetically Modified Vitamin A Enhanced Rice
Dae-Yeul Son*, Ye-Jin Kim Daegu Haany University, Korea

In Korea different kinds of GM crops are under development, including GM- 
rice developed by RDA expressing Crti and Psy to enhance the vitamin A. In 
this study the antigen-antibody reactions were compared between GM and 
commercial rice to assess the allergic risk of Crti and Psy. Amino acid (aa) 
sequences of Crti and Psy were compared to that of known allergens. This 
analysis showed no known allergen to have more than 35% aa sequence 
homology with modified of Crti and Psy in GM-rice over an 80 aa window or 
to have more than 8 consecutive identical aa. SDS-PAGE results showed almost 
the same distribution of protein bands among GM and non GM. For the 
comparison of antigenicity of GM and non GM, blots were tested with allergic 
patients' sera individually. All tested patients' sera showed exactly the same 
reaction pattern with GM and non GM. Considering all the results done in this 
study, it can be concluded that GM rice have no potential allergic risk greater 
than that of its parental crops and Crti and Psy protein is unlikely to be 
allergenic.

P10 -010

Prevalence and Toxin Production Characteristics of Bacillus cereus
Isolated from Fermented Soybean Products
Jung-Beom Kim*, Yong-Bae Park, Young-Sook Do, Dae-Hwan Kim, Suk-Ho 
Kang, Mi-Hye Yoon, Jong-Bok Lee Gyeonggi-do Research Institute of Health 
& Environment, Korea

Fermented soybean products such as doenjang and cheonggukjang are basic 
sauces in Korea. These products containing protein, vitamins and other 
nutrients are generally considered to be a healthy food. However, the concern 
for Bacillus cereus contamination of fermented soybean products has been 
reported. The objectives of this study were to determine the prevalence of B. 
cereus in the fermented soybean products and to analyze the toxin production 
characteristics of isolates. A total of 176 fermented soybean products were 
evaluated. B. cereus was isolated from 104 (59.1%) of 176 fermented soybean 
products ranged from 103 to 106 CFU/g. Traditional (home-made) products 
presented higher contamination level of B. cereus than commercial products 
which were contaminated with B. cereus showing lower than 104 CFU/g. NHE 
and HBL enterotoxin were produced for 60 (57.7%) and 16 (15.4%) 
respectively out of 104 isolates.

P10 -008

Comparison of Antimicrobial Activity of Levan and Other 
Oligosaccharides
Bo Young Byun*, Hana Park, Il Beom Park, Hong-Yon Cho, Han-Joon 
Hwang, Jae-Hyung Mah Department of Food and Biotechnology, Korea 
University, Korea

In this study, we determined the antimicrobial activity of levan (homopoly-
saccharides composed of D-fructofuranosyl residues) and other oligosacch-
arides, including fructo-oilgosaccharide, galacto-oilgosaccharide, isomalto- 
oilgosaccharide and malto-oilgosaccharide, against various pathogens. The 
pathogens include Gram-negative bacteria (Pseudomonas aeruginosa, Entero-
bacter aerogenes, Salmonella Typhimurium and Escherichia coli) and Gram- 
positive bacteria (Staphylococcus aureus, Listeria monocytogenes, Bacillus 
cereus and B. subtilis). The antimicrobial effect was tested using an automated 
Bioscreen analyzer. The strongest antimicrobial effect was observed from levan, 
as compared to the other oligosaccharide described above. We also prepared 
bread samples with sugar (control, 34.5%) and samples with sugar and levan 
(treatment, 32.78 and 1.72%, respectively). The bread samples were inoculated 
with the pathogens above and incubated at 37°C for 24 h. From the in situ test, 
it was confirmed that levan has antimicrobial activity against the pathogens on 
bread. In conclusion, levan seems to be an alternative sweetener to sugar and 
other oligosaccharides for reducing pathogenic outbreaks.

P10 -011

HaCaT Cell Viability and Antioxidants Enzyme Activity on As- 
contaminated Rice Nearby Abandoned Mines
Ji-Ho Lee*, Eun-Jeong Jung, Won-Il Kim, Ji-Hyock Yoo, Ji-Young Kim, 
Geon-Jae Im, Moo-Ki Hong Department of Agro-Food Safety, National 
Academy of Agricultural Sciences(NAAS), Rural Development Administration, 
Korea

The aims of this study were to estimate the HaCaT cell viability on As- 
contaminated rice nearby abandoned mines by MTT assay, and to determine the 
antioxidants enzyme activity (i.e. SOD, CAT) defending the reactive oxygen 
species (ROS) using assay kits. The results showed that cell viability on 
As-contaminated rice was inhibited from 5 to 25% by increasing exposure time. 
Significant difference between control and As-contaminated rice was observed 
at 72-96 h (p<0.01). Particularly, the HaCaT cell viability exposed to rice 
cultivated in JS did not show the significant reduction at initial time, however 
was significantly inhibited by 20-25% at 72-96 h (p<0.01). This implied that 
chronic cytotoxicity may be caused by As exposure via rice intake for 
long-term periods. Besides, ROS formation and antioxidants enzyme activity, 
associated with HaCaT cell toxicity were more induced in As-polluted rice than 
control. This study provides essential information to assess the health risk for 
population exposed to rice causing toxicity at a cellular level. 

P10 -009

Bacterial Contribution to Biogenic Amine Levels in Seafood Used 
for Juk, Korean Traditional Rice Porridge Products
Bo Young Byun*, Bitna Kim, Jin Woo Lee, Han-Joon Hwang, Jae-Hyung 
Mah Department of Food and Biotechnology, Korea University, Korea

Eight different types of seafood used for juk (rice porridge) production were 
analyzed for biogenic amine contents. The seafood analyzed were clam, tuna, 
abalone, pollack, small octopus, shrimp, oyster and sea-mustard. From this, it 
was found that seafood samples contain various concentrations of biogenic 
amines (±SD): 2.59±7.33 ppm of β-phenylethylamine, 3.72±10.51 ppm of 
putrescine, 175.86±108.35 ppm of histamine, 2.59±7.33 ppm of tyramine, 11.36 
±32.13 ppm of spermidine and 41.81±60.92 ppm of spermine. Bacterial 
contribution to biogenic amine contents in selected seafood, including clam, 
pollak and small octopus, was also evaluated by analyzing bacterial distribution 
and amine production. The dominants were Achromobacter, Micrococcus and 
Staphylococcus. Among them, Achromobacter strains were the major producers 
of biogenic amines. Finally, it was clarified that there is a positive relationship 
(R2 = 0.73) between biogenic amine contents and bacterial amine production in 
seafood. In conclusion, bacterial flora produces biogenic amines in seafood, and 
thereby contributes to biogenic amine contents in juk products.

P10 -012

Development of Evaluation Method for Effective Heat Sterilization 
Using Biological Indicator Applied in RTE Steamed Rice Factory 
Jae Han Park*, Jun Hwan Ryang, Yu Jin Kwon, Cheong Tae Kim Food Safety 
Research Institute, NONGSHIM, Korea

RTE steamed rice is produced under critical aseptic conditions. Therefore, it has 
been required to verify optimized sterilization conditions. In this study, 
evaluation method to verify effective heat sterilization conditions was 
developed. As a solution, biological indicator was considered and should be 
modified suitable for RTE cooked rice sterilization facilities. Used biological 
indicator was stainless steel strip type coated with 4.0×106 CFU/strip populations 
of Bacillus atrophaeus. Considering heat resistance of spore and physical 
properties of indicator, commercial biological indicator had to be modified as 
being covered with retort pouch. With sterilization condition at 150°C for 40, 
50, 60 s, the result of modified biological indicator had showed statistically 
differentiated results under those conditions. Modified biological indicator 
could be suggested as effective evaluation tool for optimization of RTE steamed 
rice sterilizing conditions against spore forming bacteria.
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Pathogen Reduction Effect by Low-Pressure Cold Plasma Using 
Various Gas
Eunah Cho*, Eunjung Lee, Hyun-Jung Kim, Minseon Koo, Yun-Ji Kim Korea 
Food Research Institute, Korea

Reduction effects by low-pressure cold plasma (LPCP) on Listeria monocy-
togenes ATCC 19115, Salmonella Typhimurium ATCC 14028, Escherichia coli 
O157:H7 ATCC 35150, and Staphylococcus aureus ATCC 12600 were investi-
gated. LPCP was generated at 100 sccm of gas flow rate using Ar, N2, Air, and 
O2 under 0.7 torr of the base pressure at 200 w of power and treatment time was 
10 min. In the case of L. monocytogenes, differences of reduction depending on 
gas types were not observed (0.5-0.8 log CFU/spot reduction). From the result 
in S. Typhimurium, E. coli O157:H7, and S. aureus, reduction rates depending 
on gas type were Ar > N2 > Air > O2. Reductions induced by LPCP using Ar, 
N2, Air, and O2 were 1.9, 1.8, 0.8, and 0.1 log CFU/spot in S. Typhimurium, 
1.7, 1.4, 1.1, and 0.6 log CFU/spot in E. coli O157:H7, and 2.3, 1.8, 1.5, and 
0.6 log CFU/spot in S. aureus, respectively. In conclusion, pathogen reduction 
effect induced by LPCP was different depending on gas type and pathogens.

P10 -016

Microbiological Hazard Analysis in Manufacturing Processes of 
Gorosoe Syrup
Min Jeong Kim*, Jin Kyoung Kim, In Derk Choi Heungbune Agricultural 
Union Corp., Korea

This Study was to identify control points through microbiological hazard 
analysis in manufacturing processes of Gorosoe syrup and Gorosoe related 
products. The analyses were performed for aerobic plate counts (APC) and 
coliforms. The average contamination levels of Gorosoe raw sap were 
9.1×104/mL (APC), 7.0×104/mL (Coliform) in room temperature. Both APC 
and coliforms were progressively decreased after keeping in various condition 
like as keep in cold chamber, filtering, first concentration, the second (final) 
concentration, and UV irradiation. The final brix of first concentration is around 
30±3 and if in case of the second (final) concentration was 60±5. Finally no 
detected any aerobic bacteria or coliform after the second concentration of 
Gorosoe syrup due to it’s heating condition and also final brix. And in any step 
if UV irradiation treated around 30mins then also no detectable any aerobic 
bacteria or coliforms. This results suggest that how to manage microbiological 
control points of Gorosoe Syrup and other Gorosoe related products.

P10 -014

Physicochemical Characteristics of Fresh and Salted Chinese 
Cabbage throughout the Year
Jung-Min Sung*, Jeong-Ho Lim, Kee-Jea Park, Jin-Woong Jeong Korea Food 
Research Institute, Korea

Physicochemical characteristics of Chinese cabbage and salted Chinese cabbage 
were examined once a month during one year. In this study, moisture content, 
salt concentration, and pH of fresh and salted Chinese cabbage which were 
purchased at local market in Seoul and Seongnam were analyzed. The main 
Chinese cabbage-producing area was Gangwon-do in summer and Jella-do in 
the other seasons. Chinese cabbage species were 'Chunggwang' in summer and 
'Huiparam' and 'Dongpung' in winter. The information index of the winter 
Chinese cabbage which produced from December to next February were higher 
than that of the summer Chinese cabbage. pH and salt concentration of fresh 
Chinese cabbage were 5.22-6.09 and 95.52-96.95% respectively. The main 
producing area of salted Chinese cabbage showed a similar tendency. In the 
case of salted Chinese cabbage, pH of stems in 5.22-6.09 was a litter higher 
than that of leaves in 4.76-6.02. pH of salted Chinese cabbage during a year 
showed the lowest lever at 4.76-5.22 in August and then the gradually 
increased. Salt concentration of leaves (1.38-2.21%) was 2 to 3 times that of 
stems (0.54-0.85%).

P10 -017

Estimation of Rice Intakes for Korean
Seungwon Kim*, Junho Jung, Young Sig Park1, Sanghoon Ko Department of 
Food Science and Technology, Sejong University, Korea, 1Center for Functional 
Food Research, Korea University, Korea

Rice is a staple food for Koreans, and very sensitive to residual chemicals. The 
estimation of safety and residual chemicals in rice should be one of the main 
factors of making agricultural policies in Korea. The food intake databases 
provided by Korea National Health and Nutrition Examination Survey 
(KNHANES) are good resources to estimate the demographic data of food 
commodity intakes of rice. A limitation of the KNHANES databases, however, 
is that the food intakes surveyed are not based on commodities but ingredients 
and their mixtures. In this study, reasonable calculation strategies were applied 
to convert the food intakes of the ingredients mixtures from the KNHANES 
into food commodity intakes. The average daily intakes (ADI) of rice that is 
applied converting food commodity intake algorithms were analyzed 
demographically. The ADI of total rice were 239.10±2.26 g in 1998, 
192.30±1.83 g in 2001, 199.47±1.91 g in 2005, 192.02±3.17 g in 2007, and 
189.37±2.08 g in 2008. This study would be contributed to the estimation of 
intakes of possible chemical contaminants such as residual pesticides and 
subsequent analysis for their potential risk.

P10 -015

Establishment of Analytical Method for Aflatoxins B1, B2, G1, and 
G2 in Nutraceuticals by High Performance Liquid Chromatography- 
fluorescence Detector
Yerim Na*, Hyeri Lee, Soyoung Jung, Myoung Joo Riu, Joon-Kwan Moon, 
Jeong-Han Kim School of Agricultural Biotechnology, Seoul National 
University, Korea

Aflatoxins were determined by high performance liquid chromatography- 
fluorescence detection was used further fluorescent derivatizativation of 
aflatoxins with KBr, 4M H2NO3., Cobra cell after cleaning up by immuno-
affinity column. The linearity, detection limit, quantification limit, reproduci-
bility, accuracy and precision of a method have been established in 6 species 
popular nutraceuticals for aflatoxins (B1, B2, G1, G2). Instrumental limit of 
detection (LOD) was 1-10 pg, limit of quantification (LOQ) was 6-32 pg. 
Method quantification limit (MQL) was 0.45-4.8 ppb. linearity coefficient, R2

was above 0.999. variation coefficient (CV) of the method was calculated 
4.49-2.99. Accuracy and precision were measured by intra, inter day recovery 
(3 day-3 repetition) at 2 concentration levels. Galgeuntang, Korean red ginseng 
tonic mild gold, Korean red ginseng extract pill, Korean red ginseng extract, 
Ssanghwatang, Woohwangchungsimwon recoveries ranged 92.6-101.9%, 
101.2-114.6%, 74.3-103.9%, 74.6-119.8%, 78.1-96.2%, 45.5-96.5%, respectively. 
This established method is an easy, sensitive, quantitative for analysis of 
aflatoxins in nutraceuticals.

P10 -018

A Survey on Residual Pesticides of Vegetables in Anyang Agro- 
Fishery Wholesale Market Using Gas Chromatography/Time of 
Flight Mass Spectrometry
Hong-Rae Jung*, Hee-Jeong Yun, Nan-Young Kim, Han-Teak Kim, 
Myung-Gil Kim, Chol-Young Kim, Woon-Hyung Lee, Seong-Bong Lee, 
Jin-Hee Sung, Myung-Jin Lee, Mi-Hye Yoon, Jong-Bok Lee Gyeonggi-do 
Research Institute of Health & Environment, Korea

This study was carried out to investigate the residual pesticides of 1173 
vegetables which were circulated in Anyang agro-fishery wholesale market 
from January to December in 2010. One hundred and fifty six pesticides for the 
samples were analyzed and classified into 4 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 solutions. The 
detection rate of residual pesticides was 14.2%, and the rate of residual 
pesticides that exceeded the maximum residue levels of the Korea Food Code 
was 2.7% in Anyang agro-fishery wholesale market.
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Analysis on Microbial Risk Factors of Fresh and Salted Chinese 
Cabbage throughout the Year
Jung-Min Sung*, Seong-Soon Park, Jeong-Ho Lim, Kee-Jai Park, Jin-Woong 
Jeong Korea Food Research Institute, Korea

Microbial risk factors of fresh and salted Chinese cabbage were analyzed once a 
month during one year. The bacterial experiment for fresh and salted Chinese 
cabbage is as follows: total bacteria, coiform, E. coli, B. cereus, and S. aureus. 
The total bacterial population of fresh Chinese cabbage were 1.95×103- 
5.25×106 CFU/g and the E. coli, B. cereus, and S. aureus. were not detected 
through the year. The total bacterial population of salted Chinese cabbage in 
summer (1.20×102-1.30×105 CFU/g) were higher than that of winter. Also the 
coliform population of salted Chinese cabbage in winter decreased 102 CFU/g 
as compared with that in summer. It is supposed that the microbial risk were 
influenced a change of temperature of season. The microbe result were showed 
close high correlation with pH of the salted Chinese cabbage. The pH of salted 
Chinese cabbage analyzed range between 5.85 and 6.09 in winter was higher 
than that of in summer (4.76-5.44). The pathogenic bacteria were not detected 
regardless of season. On the basis of this result, it need to control the microbial 
risk during summer.

P10 -022

Development of Prediction Models for Food Poisoning Outbreak 
Using Climate Variables
Ae-Young Kim*, Yong-Soo Kim, In-Sook Park Korea Health Industry 
Development Institute, Korea

In this study, we developed prediction models for food poisoning outbreak 
(Staphylococcus aureus, Noro virus, pathogenic E. coli, Salmonella, and Vibrio 
parahaemolyticus) using the Auto-Reg (Auto Regressive Regression) model 
and ARMA (Auto Regressive Moving Average) model as new and based on 
data on food poisoning outbreaks collected from Jan. 1, 2002 to May 31, 2010 
together with 18 climate variables of Korea. The results suggested that the 
Auto-Reg and ARMA models produced similar prediction abilities in terms of 
the overall count of food poisoning outbreaks and counts of food poisoning 
outbreak and patients for Salmonella. In terms of the overall count of patients, 
counts of food poisoning outbreaks and patients for Staphylococcus aureus, 
count of food poisoning outbreaks and patients for the Noro virus, and counts 
of food poisoning outbreaks and patients by pathogenic E. coli, the ARMA 
model, ARMA model, Auto-Reg model, and ARMA model produced similar 
prediction abilities, respectively. As for the count of food poisoning outbreaks 
for Vibrio parahaemolyticus, the ARMA model and Auto-Reg model produced 
similar prediction abilities; for the count of patients.

P10 -020

Microbiological Evaluation and Detection Properties of Dried and 
Frozen Walleye Pollock Irradiated by Gamma Ray
Ji Yeong Baek*, Dong Yong Kim, Hyung Won Ryu, Chang Hyun Jin, Joong-Ho 
Kwon1, Il Yun Jeong Advanced radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 1Department of Food Science and 
Technology, Kyungpook National University, Korea

The purpose of this study is to confirm microbiological safety and establish 
more suitable detection method for radiation sterilization of dried and frozen 
Walleye Pollock. Walleye Pollock, which is mainly abundant in the North 
pacific, is being used as our food materials through various process methods 
such as fresh, dried, frozen and salt aspect. However, Walleye Pollock is 
occasionally contaminated with harmful microorganisms while it is processed. 
Radiation technology has been well known as one of useful methods, without 
nutritional losses, lower food quality and remaining chemical toxic materials. 
Therefore, Gamma ray (Co-60) was applied to remove microorganism 
contained to dried and frozen Walleye Pollock. Their microbiological 
evaluation was carried out for total aerobic bacteria, yeast & mold and coli 
form, comparing between gamma-irradiated dried Walleye Pollock and 
gamma-nonirradiated frozen Walleye Pollock. In addition, their detection 
characteristics were investigated by using physical (PSL, TL, ESR), chemical 
(GC/MS) and biological (DNA comet assay) methods.

P10 -023

Development and Comparison of Prediction Models for Food 
Poisoning Outbreak Caused by Climate Change
In-Sook Park*, Yong-Soo Kim, Ae-Young Kim Korea Health Industry 
Development Institute, Korea

In this study, for the accurate prediction of food poisoning outbreak caused by 
climate change, we analyzed data on food poisoning outbreaks collected from 
Jan. 1, 2002 to May 31, 2010 together with 15 climate variables in Korea from 
2000 to 2009 and developed the Poisson GLM (General Linear Model) and the 
ARMA (AutoRegressive Moving Average) and Auto-Reg (AutoRegressive 
Regression) models based on the results of analysis covering the period January 
2002 to December 2008. Predictions were then made for January-April 2009, 
followed by a comparison of food poisoning prediction abilities against the 
actual food poisoning outbreaks expressed in statistical data on food poisoning 
outbreak. The results were mathematically compared using MSE (Mean 
Standard Error) of prediction abilities per model; the Auto-Reg model was 
found to produce the highest prediction ability in terms of the counts of food 
poisoning outbreaks and patients after one week, followed by the ARMA model 
producing the second highest prediction ability. Poisson GLM and Poisson 
AutoRegressive model produced significantly large MSEs, indicating relatively 
lower prediction abilities than the other models.

P10 -021

Applicability of a Diffusion-Based Time Temperature Indicator (TTI) 
for Monitoring Microbial Quality of Kimbab, a Ready-to-Eat Korean 
Food
Jungeun Ahn*, Seungil Shin, Kwanyong Jung1, Jihoon Park1, Jiyong Park 
Department of Biotechnology, Yonsei University, Korea, 1Inditech Korea Co., 
Korea

Applicability of a diffusion-based TTI prototype, based on diffusion of fatty 
acid ester (FAE), in monitoring microbial quality of kimbab was evaluated 
under isothermal or dynamic storage conditions for 48 h. The prototype TTI 
tags were attached to the surface of actual retail packaging of kimbab, and 
tested under normal, mild, and worst scenarios (time-temperature conditions). 
Total aerobic count (TAC) of 106 log CFU/g in kimbab reached in 13.7, 8.0, and 
5.8 h and TTI diffusion reached 3.8, 5.0, and 5.7 mm distance when the kimbab
and TTI were stored at 10, 20, and 30°C, respectively. TAC of 106 log CFU/g in 
kimbab reached in 7.2 h and TTI diffusion distance was 4.5 mm at a dynamic 
storage condition (10°C for 4 h and 30°C for 4 h, 6 times). The prototype TTI 
indicated a positive result within 12 h when kimbab was stored at 25°C as a 
worst scenario. This study showed FAE diffusion of the TTI system was 
correlated well with TAC at various storage conditions.

P10 -024

Modeling the Growth of Enterococcus faecalis Isolated from Pork 
Meat Products as a Function of Temperature
A-Ram Jeong*, Seung-Youb Back, Minseon Koo, Yun-Ji Kim, Hyun-Jung 
Kim Food Safety Research Group, Korea Food Research Institute, Korea

This study was performed to develop a mathematical model describing the 
growth of Enterococcus faecalis (E. faecalis) isolated from pork meat products 
in South Korea at various temperatures. The antimicrobial resistance profiles 
were determined for the isolated E. faecalis. E. faecalis was incubated at a 
predetermined range of temperatures (10, 15, 20, 25, 30, 35, and 40°C). E. 
faecalis concentration was measured at specified time interval to determine the 
growth curve for E. faecalis at each temperature. The growth rate (GR) and lag 
time (LT) were calculated according to the Baranyi and Roberts model and used 
to build a mathematical model to illustrate the relationship between the growth 
rate of E. faecalis and incubation temperatures. The R-square values of the GR 
and LT in Baranyi and Roberts model as primary model were higher than 0.97. 
The square root model was used to describe the GR and LT as a function of 
temperature.
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P10 -025

Safety Evaluation of Clay Mineral Nanoparticles in Mice: Acute 
Oral Toxicity and Kinetic Study
Jin Yu*, Hae-Eun Chung, Miri Baek, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

Anionic nanoclays have attracted much interest as inorganicnutrient delivery 
carriers, since their positively charge layers enable to intercalate anionic 
biomolecules into the interlayer spaces. In this study, the acute oral toxicity was 
evaluated in mice according to the OECD procedure and their kinetic behaviors 
including absorption, distribution, metabolism, and excretion were also 
evaluated. No significant effects on behavior, body weight, and survival rate 
were observed during 14 days. Serum biochemical parameters did not 
significantly change, indicating that LDH nanoparticles do not cause the acute 
liver or kidney toxicity. Plasma concentration of LDH nanoparticles rapidly 
decreased within 1 h and they did not accumulate in any specific organs. 
Excretion profiles showed that absorbed LDH nanoparticles were gradually 
excreted in the urine over a period of 14 days, while most of non absorbed LDH 
nanoparticles were found in the feces at early days of post-administration. 
These findings suggest that the present LDH nanoparticles did not exhibit the 
acute oral toxicity in mice and have promising potential as nutrient delivery 
systems.

P10 -028

Disinfection of of E. coli O157:H7 in Liquid Foods with Teflon- 
Coil UVC System
Mei Feng*, Bohyun Seo, Keunyong Yang, Jiyong Park Department of 
Biotechnology, Yonsei University, Korea

The potential of UVC for disinfecting liquid foods in a helix Teflon tube 
(Teflon-coil) was evaluated. Non-sticky properties of Teflon, as well as 
resistance to degradation from UV light and thermal stability, ensure that 
constituents of liquid foods pass through the Teflon tubing without being 
deposited on its surface. This allows consistent transmission of UVC rays 
without cleaning. On the contrary, conventional quartz-tube UVC units tend to 
be brittle and complicate in clean-in-place. The helix configuration of Teflon 
tubing around the UVC bulb ensures that all liquid foods pass through the UVC 
zone, providing effective disinfection. E. coli O157:H7 was inoculated in both 
distilled water (pH 7) and clarified apple juice (pH 4). The degree of 
inactivation in the system was checked at a fixed flow rate of 1,048 mL/min 
using a peristaltic pump. E. coli O157:H7 in distilled water and apple juice 
were reduced by 6.4 and 6.1 log CFU/mL within 13 s, respectively, which 
correspond to complete killing. UV disinfection method does not use chemical 
compounds which influence flavor, color and pH, and is effective, fast-acting 
and eco-friendly as compared to other disinfection technologies.

P10 -026

Physicochemical Parameters Affecting Cellular Uptake and Cytoto-
xicity of Zinc Oxide Nanoparticles
Jin Yu*, Miri Baek, Hae-Eun Chung, Mi-Kyung Kim, Hyeon-Jo Cho, Jung-A 
Lee, Soo-Jin Choi Department of Food Science and Technology, Seoul 
Women’s University, Korea

Zinc oxide (ZnO) nanoparticles have been used as a source of zinc in food 
industry. However, few researches demonstrated the cellular uptake behaviours 
of ZnO with respect to physicochemical parameters such as particle size and 
surface charge in human cells. In this study, we evaluated the cellular uptake 
and cytotoxicity of ZnO with two different sizes (20 and 70 nm) and different 
charges (positive and negative). For cellular uptake study, human lung epithelial 
cells were exposed to ZnO for a given time, and then the intracellular uptake 
amount of ZnO was measured with inductively coupled plasma-atomic 
emission spectroscopy (ICP-AES). We also evaluated the cytotoxicity of ZnO 
nanoparticles in terms of cell proliferation inhibition, oxidative stress, 
membrane damage, and colony formation capacity in long-term. These results 
showed that positively-charged and smaller size of ZnO nanoparticles showed 
higher toxicity than negative charge and larger sized ones and this was highly 
associated with their cellular uptake behaviours. These findings suggest 
practical information to minimize the potential toxicity of nanoparticles for 
biological and food ingredient applications.

P10 -029

Kinetic Behaviors of Zinc Oxide Nanoparticles In Vivo: Absorption, 
Distribution, Metabolism, and Excretion
Hae-Eun Chung*, Miri Baek, Jin Yu, Jung-A Lee, Hyeon-Jo Cho, Mi-Kyung 
Kim, Soo-Jin Choi Department of Food Science and Technology, Seoul 
Women’s University, Korea

Zinc oxide (ZnO) has been used as a source of zinc, an essential trace element 
in food industry and also widely applied to engineered materials in various 
fields, since they have UV light absorption and magnetic properties. However, 
toxicological effects of ZnO nanoparticles in vivo were not investigated, in 
particular, with respect to particle size. Moreover, any kinetic studies of ZnO 
nanoparticles in animal model were not performed yet. In this study, we 
evaluated the absorption, distribution, and excretion of ZnO nanoparticles of 
two different sizes (20 and 70 nm). The blood samples were collected via tail 
vein after oral administration. And tissue samples, urine, and feces were also 
collected at several time points. Zn concentration of the samples was then 
measured with ICP-AES. The result demonstrated that the kinetic parameters 
such as AUC, Cmax, and Tmax differed with exposure concentration. However, 
significant effects of particle size and gender on kinetic behaviors were not 
found. These findings will be useful to predict the toxicokinetic behaviours of 
ZnO nanoparticles in vivo, leading to their extensive biological application with 
safe level.

P10 -027

Serial Treatment of Titanium Dioxide-UV Photocatalytic Reaction 
and High Hydrostatic Pressure as a Hurdle Strategy for the Preser-
vation of Fresh Carrot Juice
Bohyun Seo*, Keunyong Yang, Mei Feng, Snagyoul Na, Jiyong Park 
Department of Biotechnology, Yonsei University, Korea

Effects of titanium dioxide-UV photocatalytic reaction (TiO2-UV) and high 
hydrostatic pressure (HHP) on microbial inactivation and quality attributes 
(color and supernatant volume) of fresh carrot juice were investigated. The two 
technologies were applied as stand-alone system (TiO2-UV or HHP) or in 
combination (TiO2-UV/HHP). Both TiO2-UV and HHP were batch processes 
and applied serially. Fresh carrots were cut into pieces and rinsed with running 
tap water before further treatments. Juice from TiO2-UV pre-treated and 
untreated carrots were obtained with a juice extractor. The carrot juices were 
pressurized twice at 550 MPa for 1 min with a pilot-scale (35 liter capacity) 
HPP unit. Aerobes in the carrot juice were reduced by 5.5 log CFU/g with the 
TiO2-UV/HHP and by 1.5 log CFU/g with the TiO2-UV. The TiO2-UV/HHP 
juice samples showed more stable color and less supernatant volume than 
untreated samples during 8 day storage at 4oC. Our results indicated that the 
serial treatment of TiO2-UV and HHP can be used to extend shelf-life of fresh 
carrot juice.

P10 -030

A New Cytotoxic Cyclic Pentadepsipeptide, Neo-N-methylsansal-
vamide Produced by Fusarium solani KCCM90040, Isolated from 
Potato
Dong-Geun Seo*, Hee-Seok Lee, Hyuk-Hwan Song, Chan Lee Department 
of Food Science and Technology, Chung-Ang University, Korea

A new cytotoxic cyclic pentadepsipeptide, neo-N-methylsansalvamide, was 
produced by Fusarium solani KCCM90040, which was isolated from potato in 
Korea. The species of Fusarium was identified as F. solani by examining its 
morphological characteristics and by ITS-5.8rDNA sequence analysis. This 
compound was analysed for C33H52N4O6 by electrospray ionisation mass 
spectrometry and combined structural analysis. The one and two-dimensional 
NMR and the absolute configurations of amino acids spectral data allowed the 
resolution of five subunits linked in the following order: (S)-2-hydroxy-4- 
methylpentanoic acid, N-methyl-L-leucine, L-valine, L-leucine, and L-phenyl-
alanine. The in vitro cytotoxic effect of the purified cyclic pentadepsipeptide 
was evaluated to establish the possibility that it would be a biohazard if present 
in foods. The concentrations of purified cyclic pentadepsipeptide required to 
inhibit cell growth in vitro by 50% for A549 (lung cancer), SK-OV-3 (ovarian 
cancer), SK-MEL-2 (skin melanoma), and MES-SA (uterine sarcoma) cell lines 
were 10.7 ± 0.15, 11.2 ± 1.23, 10.0 ± 0.53, and 14.0 ± 0.74 M, respectively 
(mean±SE).
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P10 -031

Demethylated Neo-N-methlylsansalvamide Analogue, a Novel Cyclic 
Pentadepsipeptide Mycotoxin Isolated from Fusarium solani
KCCM90040
Dong-Geun Seo*, Hee-Seok Lee, Chan Lee Department of Food Science and 
Technology, Chung-Ang University, Korea

A Demethylated Neo-N-methlylsansalvamide analogue was identified from 
culture extract of Fusarium solani KCCM90040, which was obtained from 
Fusarium-contaminated potato. The formula of this compound was C32H50N4O6 

and molecular analysis by ESI ms/ms spectrometry, the one, two-dimensional 
nuclear magnetic resonance and absolute configuration of amino acids with 
spectral data allowed the structural analysis related to cyclic pentadepsipeptide 
structure. The fragmentation of this cyclic pentadepsipeptide in ESI-MS/MS 
analysis showed clear serial loss of the subunits through cleavage across the 
ester and amide bonds. This cyclic pentadepsipeptide is one of new san-
salvamiede analogue : five subunits linked in the following order: (S)-leucic 
acid, two l-leucine, l-valine and l-phenylalanine. The cytotoxicity of this new 
mycotoxin was investigated by sulforhodamine B bioassay against four human 
cancer cell lines. The cell growth was inhibited by 50% for A549 (lung cancer), 
SK-OV-3 (ovarian cancer), SK-MEL-2 (skin melanoma), and MES-SA (uterine 
sarcoma) cell lines at 11.70±0.55, 10.38±0.64, 13.99±1.32, and 11.75±0.13
mM, respectively (mean±SE).

P10 -034

Gamma Irradiation to Inactivate Salmonella Typhimurium and 
Escherichia coli O157:H7 on Pistachio, Black Pepper, and Red 
Pepper
Sung-Youn Kim*, Yoon-Hee Kim, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

There have been several outbreaks linked to the consumption of nuts and 
spices. This study was undertaken to investigate the efficacy of gamma 
irradiation as a means of reducing foodborne pathogens on pistachio, black 
pepper, and red pepper. These samples were inoculated with a culture cocktail 
of Salmonella Typhimurium and Escherichia coli O157:H7 and followed by 
irradiation at up to 5 kGy. The Hunter’s color L (lightness), a (redness), and b
(yellowness) values were determined after each treatment and during storage. 
Irradiation at 5 kGy reduced levels of pathogens to below the detection limit (1 
log CFU/g) without significant changes in color values of samples. Survival of 
two pathogens on irradiated pistachio was significantly (p<0.05) reduced during 
post-treatment storage at room temperature. These results suggest that gamma 
irradiation is an effective alternative to reduce foodborne pathogens on 
pistachio, black pepper, and red pepper.

P10 -032

Characterization of Methicillin Resistant Staphylococcus aureus 
Yong Sun Cho*, Joo young Lee, Sanghee Lee, Myung Ki Lee, Dong Bin 
Shin Food Analysis Center, Korea Food Research Institute, Korea

Total of 275 Staphylococcus aureus strains isolated from various food samples 
between 2006 and 2008, were tested antimicrobial susceptibility using by 
VITEK 2. At least 259 (94.2%) of the analyzed strains showed antibiotic 
resistance properties, The great majority of them, 107 (41.3%) of the analyzed 
strains exhibition multiple antibiotic resistance to the antibiotics tested, and 27 
strains (10.4%) were resistance to at least three classes of antibiotic. No strain 
was resistant to vancomycin. 11 of the analysed strains were resistant to 
oxacillin and Mec A positive. Moreover oxacillin resistant strains have 
significantly more likely to be multi resistance. (p<0.05) The oxacillin resistant 
and multi resistance 20 test strains were classified by automated repetitive 
sequences based PCR microbial typing system (Diverse lab system). Most of 
the strains could be classified into six clusters. All ten strains carrying Mec A
positive grouped together into the same sub cluster. All six should be tested not 
resistant to oxacillin in this study. The results suggest prevalence of MRSA in 
food is currently low, the risk of its transmission through the food chain cannot 
be disregarded.

P10 -035

Development of a New Medium for the Isolation of Listeria 
monocytogenes
Sang-Hyun Park*, Sangryeol Ryu, Dong-Hyun Kang Department of Food and 
Animal Biotechnology, School of Agricultural Biotechnology and Center for 
Agricultural Biomaterials, Seoul National University, Korea

A new medium (Lecithin and Levofloxacin - LL medium) is described for the 
isolation of Listeria monocytogenes from food samples. LL medium includes 
lecithin from soybean for the differentiation of L. monocytogenes from non- 
pathogenic Listeria spp. particularly L. innocua. Levofloxacin is incorporated 
to inhibit the growth of microorganisms other than L. monocytogenes especially 
Bacillus cereus that has lecithinase activity. L. monocyogenes produced white 
colonies with haloes on LL medium, whereas L. innocua appeared as white 
colonies with no haloes. Levofloxacin at 0.20 mg/L completely inhibited the 
growth of B. cereus, while the growth of L. monocytogenes was unaffected. 
Comparing LL medium with MOX, no significant difference in recovery of 
broth cultures of L. monocytogenes was observed. In the analysis with spiked 
food samples, all positives on MOX were also positive on LL medium. The 
specificity of LL medium was superior to that of MOX, when tested with 
naturally contaminated food samples. On the basis of its good specificity, LL 
medium is useful for the isolation of L. monocytogenes from food samples.

P10 -033

Diversity of Staphylococcus aureus Enterotoxin Types and Biofilm 
within Sample of Raw Fish
Joo young Lee*, Mi Jeong Lee, Kimoon Park1, Dong Bin Shin, Yong Sun 
Cho Food Analysis Center, Korea Food Research Institute, Korea, 
1Sungkyunkwan University, Korea

Staphylococcus aureus food poisoning is an intoxication caused by ingestion of 
food containing staphylococcal enterotoxin (SEs). 110 S. aureus strains isolated 
from raw fish samples tested for the presence of SEs phenotype and genotype. 
SEs phenotype results were SEA 31 (28.2%), SEB 5 (4.5%), SEC 3 (2.7%), 
SED 0 (0.0%) and SEA+SEC 1 (0.9%) by reversed passive latex agglutination 
(RPLA). SEs genotype result were sea 42 (38.2%), seb 7 (6.4%), sec 3 (2.7%), 
sed 1 (0.9%), sea+sec 3 (2.7%) and sea+sed 1 (0.9%) by PCR. Biofilm can be 
defined as communities of microorganisms attached to a surface. it have been of 
considerable interest in food hygiene. Phenotypic production of slime by strains 
was assessed by culture on CRA (Congo red agar). S. aureus colonies on CRA 
were kept under observation for up to 48 h incubation at 37°C. Slime producing 
strains appear as black colonies and non slime producing strains appear as red 
colonies. 43 of 110 (39.1%) S. aureus strains turned out to be slime producing. 
The exists a correlation between phenotype and genotype in this findings, also 
biofilm important to understand the interactions between bacteria and the 
surfaces in food processing and food environment.

P10 -036

Inactivation of Biofilm Cells of Foodborne Pathogen by Aerosolized 
Sanitizers
Sang-Hyun Park*, Ho-Lyeong Cheon, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

This study evaluated the effect of aerosolized sanitizers on the inactivation of 
Escherichia coli O157:H7, Salmonella Typhimurium, and Listeria monocyto-
genes biofilms. Biofilms were formed on a stainless steel and PVC coupon by 
using a mixture of three strains each of three foodborne pathogens. Six day old 
biofilms on stainless steel and PVC coupons were treated with aerosolized 
sodium hypochlorite (SHC; 100 ppm) and peracetic acid (PAA; 100, 200, and 
400 ppm) in a model cabinet for 5, 10, 30, and 50 min. Treatment with 100 ppm 
PAA was more effective than same concentration of SHC with increasing 
treatment time. Exposure to 100 ppm SHC and PAA for 50 min significantly 
(p<0.05) reduced biofilm cells of three foodborne pathogens (0.50 to 3.63 log 
CFU/coupon and 2.83 to more than 5.78 log CFU/coupon, respectively) 
compared to the control treatment. Exposure to 200 and 400 ppm PAA was 
more effective in reducing biofilm cells. Biofilm cells were reduced to below 
the detection limit (1.48 log CFU/coupon) between 10 and 30 min of exposure. 
The results of this study suggest that aerosolized sanitizers have a potential as a 
biofilm control method in the food industry.
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P10 -037

Extracellular Polysaccharides (EPS) Production and Survivals of 
Cronobacter sakazakii on the Surface of Stainless Steel Depending 
on Sucrose Concentration
Jin-Ho Jung*, Young-Min Bae, Sun-Young Lee School of Food Science and 
Technology, Chung-Ang University, Korea

This study was conducted to investigate EPS production and biofilm formation 
of C. sakazakii ATCC 12868 on the surface of stainless steel coupon (SSC) 
depending on sucrose concentration and their survivals at various relative 
humidity conditions. C. sakazakii biofilm were formed on the surface of SSC 
by immersing in M9 minimum salt medium (MSM) with 0, 1, 3, and 5% (w/v) 
sucrose for 4 days at 25°C and SSCs were stored at RH 23, 43, 68, 85, and 
100% at 25°C for 5 days. Levels of EPS in C. sakazakii biofilm formed with 
5% sucrose on the surface of SSC was significantly higher (4.69 µg/mL) than 0 
and 1% sucrose (0.71 and 0.98 µg/mL), except for 3% sucrose (2.97 µg/mL).
When they stored at RH 23, 43, 85, and 100%, there were no significant 
differences on levels of C. sakazakii in different sucrose concentrations 
(p>0.05). However, at RH 68%, C. sakazakii in 3% sucrose were more 
resistance compared than other sucrose concentrations. From these results, EPS 
production could be differ depending on nutrient conditions and affect the 
resistance of C. sakazakii in biofilm at a certain storage condition.

P10 -040

Microbiological Analysis of Lettuce during Harvest Stage for 
Application of Good Agricultural Practices (GAP) System
Rok-Won Heo*, Won-Gyeong Lee, Duck-Hwa Chung, Jeong-Sook Kim1, 
Kyeongyeol Kim2 Division of Applied Life Science(BK 21 program), 
Gyeongsang National University, Korea, 1Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 2Center for Food and Drug 
analysis, Busan Regional Korea Food and Drug Administraion, Korea

Recently, consumption of fresh vegetables for health benefits have been 
increased. This study identified risk factors which may contribute to cross- 
contamination of foodborne pathogens in lettuce during harvest stage. Samples 
were collected from plant (lettuce), cultivation environments (soil, irrigation 
water), personnel hygiene (worker’s hand, clothes and gloves) and airborne 
bacteria in 3 lettuce farms. The samples were analyzed for sanitary indications, 
foodborne pathogens (E. coli O157, Staphylococcus aureus, Bacillus cereus, 
Salmonella spp., and Listeria monocytogenes) and fungi. Results indicate that 
contamination level in CFU/(hand, leaf, ml of irrigation water, g of soil, swab 
area and settlement plate) for aerobic plate count and coliform was ranging 
from 0.8-6.7 and 1.8-4.5 while for B. cereus ranges from 0.1-5.1 and S. aureus
mostly in personnel hygiene at ranges of 0.2-2.4. These result shows that GAP 
system with emphasis on proper management of personnel hygiene for control 
of microorganism is required to ensure the safety of agricultural food product.

P10 -038

Minerals and Heavy Metal Contents of Sea-salts Produced in Korea
Yi-Hua Wen*, Jeong-Hwa Kang1, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam National 
University, Korea, 1Jeollanamdo Agricultural Research and Extension Services, 
Korea

Sea-salt obtained by the evaporation of sea water, is used in cooking and 
cosmetics and historically called bay salt or solar salt. In this study, to 
deterrmine the contents of minerals and assess the safety of Korean sea-salts, 25 
samples of sea-salts were collected and analyzed for their contents of minerals 
and heavy metals. Minerals and heavy metals of Korean sea-salts were analyzed 
with inductively coupled plasma and mercury content was determined by an
automatic mercury analyzer. Contents of copper, chrome and manganese were 
ranged from 3.95 to 28.68 ppm, from 0 to 10.18 ppm, and from 1.80 to15.33 
ppm. Lead was detected in all sea-salt samples; however, it showed a value of 
below the maximum permissible limit of 2 ppm. Cadmium was detected in only 
four samples, but their concentrations were far below the permissible limit, 0.5 
ppm. Mercury and arsenic were not detected in all samples. There were some 
differences between producing areas in the levels of minerals and heavy metal 
of sea-salts. These results clearly indicate that sea-salts produced from Korea 
are safe in the aspects of lead, cadmium, arsenic and mercury contents.

P10 -041

Study for Hazard Analysis and Critical Control Point (CCP) 
Determination of Cheonggukjang 
Seung Hwa Jo*, Mee Jin Shin1, Do-Youn Jeong1 Sunchang Research Center 
for Fermentation Microbes, Korea, 1Institute of Sunchang Fermented Soybean 
Products, Korea

Nowadays, many researchers have studied for functionality of cheonggukjang, 
but safety issues are emerging because of poor manufacturing environment and 
standard reference for Bacillus cereus. This study was aimed to analyze 
biological, physical, and chemical hazards of raw material and processing, and 
then identify critical control points (CCPs). In contamination of cheonggukjang, 
total plate counts were 3.20-10.20 log10 (CFU/g). During process steps, 
coliform group were detected but food poisoning bacteria except for Bacillus 
cereus was not detected. In final products, Bacillus cereus countwas 3.67 log10 
(CFU/g). Chemical hazards were not detected. Contaminants in raw materials 
and the washing stages were analyzed as a physical hazard. Determined CCPs 
for cheonggukjang were: cross-contamination of pathogenic bacteria in the 
fermentation step, coliform bacteria and contaminants in the mixing and 
packaging process. These results will provide guideline to apply HACCP 
system standards in cheonggukjang manufacturing.

P10 -039

Analysis of Bacillus cereus and Fungi Contamination during 
Harvesting and Distribution of Rice and Barley
Woo-Hyun Kwon*, Duck-Hwa Chung, Won-Gyeong Lee, Rok-Won Heo, 
Neema Kassim, Jeong-Eon Song Division of Applied Life Science(BK 21 
program), Gyeongsang National University, Korea

Samples were collected from plant (stem, spike), cultivation environment (soil, 
water) and personal hygiene (hand, glove, cloth) at six farms of rice and barley 
located at 3 different provinces (Gyeongnam, Gyeongbuk, Jeonnam) during 
harvesting stage. In the distribution stage, samples were collected from 3 super 
markets and 3 traditional markets located in Jinju, Gwangju and Busan. The 
collected samples were investigated on contamination levels of Bacillus cereus
and fungi. As a result, B. cereus was detected in most rice and barley samples 
from harvesting stage (threshing) at the levels of 1.0-4.7 and 1.0-5.1 log CFU/g, 
respectively. Also fungi was detected in all samples of worker hand at the levels 
of 2.4-3.9 and 1.8-3.6 log CFU/hand, respectively. In the distribution stage, 
B.cereus was detected at the levels of 2.0-2.3 log CFU/g (rice), 1.0-4.2 log 
CFU/g (barley) and fungi was detected at the levels of 1.7-4.6 log CFU/g (rice), 
1.4-4.0 log CFU/g (barley).

P10 -042

Combined Effects of Gamma Irradiation and Heat Treatment to 
Inactivate of Microorganisms on Vegetable Sprout Seeds
Hyejeong Yun*, Kyeong-Hun Park, Binna Kim, Se-Ri Kim, Won-Il Kim, 
Jong-Chul Yun, Moo-Ki Hong, Kyoung-Yul Ryu Division of Microbial Safety, 
National Academy of Agricultural Science, RDA, Korea

This study was investigated the germination ratio and reduction of microbial 
population of domestic and import sprout seed by gamma irradiation and heat 
treatment. The germination ratio decreased when gamma irradiation dose and 
heating temperature and time increased. While combined treatment seeds, 
germination ratio were over 90% in conditions up to 2 kGy, 50°C, 30 min and 2 
kGy, 60°C, 30 min in Chinese cabbage and vitamin seeds, respectively. Once 
red cabbage seed, combined treatment at 1 kGy with 70°C for 15 min were no 
significant difference germination level when compared to the control seed. E. 
coli, S. aureus, and Salmonella sp. were not detected at detection limit in the 
tested seeds by various treatments. Total aerobic bacteria were reduced about 
3-5 Log CFU/g on treated seed with 1 kGy followed 50°C over 15 min and 2 
kGy followed 50°C over 15 min, 1 kGy followed 60°C over 15 min and 2 kGy 
followed 50°C over 30 min, and 1 kGy followed 60°C over 15 min in treated 
sprout seeds. Combined treatment will be useful shorten the treatment time, 
increase the economics, and enhance the microbiological safety of sprout 
vegetable facilities.
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P10 -043

Comparison of Sample Preparation Methods to Achieve Maximum 
Recovery of Food-borne Pathogens from Vegetables
Se-Ri Kim*, Seo-Hyun Lee, Ji-Hye Kim, Ji-Young Lee1, Yo-Han Yoon2, Won-Il 
Kim, Kyeong-Hun Park, Hye-Jung Yun, Duck-Hwa Chung3, Jong-Chul Yun, 
Moo-Ki Hong, Kyoung-Yul Ryu Safety Division, National Academy of 
Agricultural Science, Rural Development Administration, Korea, 1Food Stan-
dardization Division, Korea Food and Drug Administration, Korea, 2Department 
of Food Nutrition, Sookmyung Women's University, Korea, 3Division of Applied 
life science, Graduate School of Gyeongsang National University, Korea

To achieve the maximum recovery of food-borne pathogens on lettuce, perilla 
leaves, cucumber, pepper and tomato, the sample preparation methods were 
compared. Each produce was inoculated with 6.0 log CFU/cm2 of E.coli O157:H7, 
S. Typhimurium, L. monocytogenes, S. aureus, and B.cereus. Populations of 
detached pathogens of stomached and pulsified samples were higher than those of 
sonicated and hand washed samples, except for tomato. Populations of detached 
pathogens on produces were lower than the inoculation level by 0.3-2.8 log 
CFU/cm2. During the sample preparation, antimicrobial effects by perilla leaves 
and lettuce extracts were not observed. However, E. coli O157:H7, S. 
Typhimurium, and B. cereus on perilla leave were decreased by 2.7, 2.5, and 2.1 
log CFU/cm2 when the pathogens were exposed at 40% relative humidity for 1 h. 
This study indicates that stomaching or pulsifying could be recommended as the 
sample preparation method for detection of microorganism. Nevertheless, 
produces containing acid compound like tomato should be treated with method 
that not cause samples broken to minimize acid stress.

P10 -046

Use of Tar Colors and Food Items Contributing to the Intake
Sung Hee Choi*, Eunyoung Kim, So-Hee Kim1, Sung-Kwan Park1, Ho-Soo 
Lim1 Korea Health Industry Development Institute, Korea, 1National Institute 
of Food & Drug Safety Evaluation, Korea

Tar colors are used to enhance the quality and palatability of food items in 
manufacturing processed food items. Although used frequently for their 
processing suitability, edible tar colors are gradually being replaced with natural 
colors due to consumers’ apprehension over their harmfulness. In accordance 
with this, we conducted an investigation on the use of tar color by procuring a 
total of 903 samples of food items containing tar colors that are currently on the 
market. The samples were investigated in terms of the use of 9 items of tar 
colors including edible color yellow No. 4 whose application standards have 
been set. In addition, major food items contributing to the intake of tar colors 
were investigated. As a result of analysing the 903 samples, tar colors were 
detected in 266 samples for a 29.5% detection rate. Per food item, detection 
rates in candies, confectionaries and chocolates were found to be 54.1%, 11.7%, 
and 4.7% respectively. The major food items contributing to the intake of tar 
colors were candies and biscuits for most colors including edible color yellow 
No. 4 and 5. Liquors were the major food item contributing to the intake of red 
No. 2.

P10 -044

Hyaluronic Acid Functionalized Impedimetric Immunosensors for 
the Detection of E. coli O157:H7
Cho-Kyung Joung*, Young-Rok Kim Graduate School of Biotechnology, 
Kyung Hee University, Korea

The development of biosensors for pathogenic bacteria is driven by the needs to 
increase the sensitivity, specificity and speed. Herein we report a hyaluronic 
acid (HA) based immunosensor for the detection of pathogenic bacteria by 
implementing the HA surface with specific antibody. Escherichia coli O157: 
H7, one of the most harmful pathogenic bacteria that may causes life- 
threatening diseases, was tested as a model pathogen. Anti- E. coli O157 
antibody was immobilized on the surface of HA through EDC/NHS chemistry. 
Placed in a specially designed fluidic chamber, the specific binding of target 
bacterial cells to the antibodies conjugated to HA on gold electrode led to a 
clear change in impedance spectrum. This immunosensor showed a high 
sensitivity, specificity and speed for the detection of target bacteria. We 
obtained a regression equation (NIC=15.1N+15.15 with R2=0.94) for the 
normalized impedance change (NIC) versus concentration of E. coli O157:H7. 
The limit of detection was determined to be 10 CFU/ml sample. This new 
feature of the HA based immunobiosensor showed a potential to be developed 
to a rapid and powerful analytical tools for molecular diagnosis.

P10 -047

Polydiacetylene-based Immunosensor for the Detection of Genetically 
Modified Organisms
Min-Cheol Lim*, Yeo-Jae Shin, Tae-Joon Jeon1, Hae-Yeong Kim, 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 Biological Engineering, Inha University, Korea

A simple and sensitive approach for the detection of marker protein, phos-
phinothricin acetyltransferase (PAT), from genetically modified crops was 
developed based on the colorimetric transition of polydiacetylene (PDA) 
vesicles in combination with silica microbeads. PDA has attracted a great deal 
of interests as a transducing material due to their special features that allow 
colorimetric response to sensory signals. But most PDA-based biosensors 
require additional equipments such as fluorescence microscope or UV-vis 
spectroscopy. In this study, we report a new approach to increase the degree of 
color transition by coupling antibody-conjugated PDA vesicles with silica 
microbeads in an effort to monitor the results with the naked eye or RGB 
analysis. By immobilizing PDA vesicles on silica microbeads, we were able to 
overcome the disadvantages of colloidal PDA-based sensors and increase the 
degree of blue-red color transition in response to target molecules to the 
concentration as low as 20 nM. All the results showed that PDA vesicles in 
conjunction with silica microbead will be promising transducing material for 
the target protein detection in diagnostic and biosensing applications.

P10 -045

Inactivation of Escherichia coli O157:H7, Salmonella Typhimurium, 
and Listeria monocytogenes in Orange and Tomato Juice Using 
Continuous Ohmic Heating
Su-Yeon Lee*, Hun-Gu Sagong, Sangryeol Ryu, Dong-Hyun Kang Depart-
ment of Food and Animal Biotechnology, School of Agricultural Biotechnology 
and Center for Agricultural Biomaterials, Seoul National University, Korea

The effects of continuous ohmic heating for reducing Escherichia coli O157: 
H7, Salmonella Typhimurium, and Listeria monocytogenes in orange and 
tomato juice were investigated. Orange and tomato juice were treated with 
electric field strengths in the range of 25-40 V/cm for different treatment times. 
The temperature of the samples increased with increasing treatment time and 
electric field strength. The rate of change of temperature for the tomato juice 
was higher than the orange juice at all voltage gradients applied. Higher electric 
field strength or longer treatment time resulted in a greater reduction of 
pathogens. E. coli O157:H7 reduced more than 5 log after 60, 90, and 180 s 
treatment in orange juice with 40, 35, and 30 V/cm electric field strength, 
respectively. In tomato juice, treatment with 25 V/cm for 30 s was sufficient to 
achieve a 5 log reduction of E. coli O157:H7. Similar results were observed in 
S. Typhimurium and L. monocytogenes, but E. coli O157:H7 was the most 
resistant to continuous ohmic heating treatment. These results suggest that 
continuous ohmic heating can be effectively used to pasteurize orange and 
tomato juice in a short operating time.

P10 -048

Dietary Intake of Tar Color by Korean Population
Sung Hee Choi*, Eunyoung Park, So-Hee Kim1, Sung-Kwan Park1, Ho-Soo 
Lim1 Korea Health Industry Development Institute, Korea, 1National Institute 
of Food & Drug Safety Evaluation, Korea

The main purpose of this study is to suggest risk management and risk 
communication strategy based on the transparent and fair analysis of food 
safety through dietary exposure assessment by Korean population under 
application of assessment model developed in 2009. To analyze the contents of 
tar colors 9 types, 904 processed food items are sampled, purchased, and 
analyzed based on the market share. Dietary intake assessment was conducted 
using the actual level of tar color in the processed foods and food consumption 
amount drawn from “2008 Korea Health and Nutrition Survey (2008)” (n= 
8,641). The study result that tar colors dietary intake is less than 30% of ADI 
set by JECFA is very safe for each dietary intake group for all national 
population, by gender, and by age. As for the average intake group which takes 
the processed foods with tar colors and the extreme intake group (90th of 
intaker) which takes only the processed foods with tar colors, the tar color 
dietary intake is less than ADI. It is very safe for the probability statistics 
analysis of the conservative scenario that eater only with tar colors are taken.
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P10 -049

Comparison of Selective Media for Isolation and Detection of 
Shigella spp. from Foods
Ye-Won In*, Su-Jeong Ha, Se-Wook Oh Foods and Nutrition, Kookmin 
University, Korea

The object of this study was to compare the performance of conventional 
microbiological media used in Shigella spp. isolation from foods. Total 6 
selective medium such as MacConkey agar (MAC), Salmonella Shigella agar 
(SSA), desoxycholate citrate agar (DCA), xylose lysine desoxycholater agar 
(XLD), hektoen enteric agar (HEA), and CHROMagar were tested. MAC 
showed the almost same colony numbers with tryptic soya agar (TSA) and 
DCA showed the significantly low colony numbers when cultivated Shigella 
spp. was counted with each medium. In food recovery test with beef, pork and 
shrimp, S. sonnei recovered well on CHROMagar (p<0.05), and with lettuce 
and cabbage, S. sonnei recovered well on SSA with statistically difference 
(p<0.05). Heat injured cell recovered well on MAC and SSA. Specificity test 
using Enterobacteriaceae stains, HEA was identified as having the highest 
specificity among the tested medium. But Morganella spp. could not differen-
tiate from Shigella spp. on each tested medium. Consequently, a combination of 
complementary selective media or choice of appropriate media according to cell 
conditions must be considered if comprehensive isolation is to be assured.

P10 -052

Effect of Natural Antimicrobial Agents and Heat on Inactivation of 
B. cereus Spore
Seung-Kuk Yang*, Jung-Jee Kim, Se-Wook Oh Foods and Nutrition, Kookmin 
University, Korea

Bacillus cereus is a sporeforming bacterium that can survive with or without 
oxygen. It has been associated with two very different types of illnesses: one 
vomiting, the other diarrhea. Efficacy of natural antimicrobials agents and heat 
on spore inactivation was investigated. B. cereus spore was gathered by 
culturing in 1/10 nutrient agar (NA) for 4 days and subsequently treated for 10 
min at 80°C to inactivate the vegetative cells. As nature antimicrobial agent, 
grapefruit seed extract (GFE) (0.01, 0.1, 1%) and lysozyme (0.15, 1.5, 15 ppm) 
was used, And heat treatment was conducted at 60, 70, 80, 90, 100°C for 30 
min. 1% GFE treatment reduced the 1.5 log spore/mL and lysozyme reduced 
the l log spore/mL. Heat treatment at 100°C is the most effective on spore 
inactivation with 3 log reduction. When combine the each treatment for identify 
the synergic effect, lysozyme 1.5 ppm with heat treatment at 80°C resulted in 3 
log reduction. So it is concluded that by combining the mild treatment, B. 
cereus spore can be inactivated effectively by synergic effect.

P10 -050

Antibacterial Activity of Citral against Salmonella Typhimurium 
and Staphylococcus aureus
Jung-Jee Kim*, Seung-Kuk Yang, Se-Wook Oh Foods and Nutrition, Kookmin 
University, Korea

The aim of this study was to investigate the effect of antimicrobial cha-
racteristics of citral against Salmonella Typhimurium and Staphyloccous 
aureus. Antimicrobials activity was determined according to citral concen-
tration and initial pH. Tested citral concentration were of 0, 250, 500, 750, 1000 
ppm in TSB and pH were pH 4, 5, 6, 7 (Mcǀǀvaine’s buffer), respectively. The 
experimental results indicate that the MIC of citral against Staph. aureus and S. 
Typhimurium were 250 ppm, 500 ppm, respectively and antimicrobial activity 
was increased as the citral concentration increased. Staph. aureus was more 
susceptible than S. Typhimurium during culture in TSB with different citral 
concentrations, but less susceptible to pH changes. A 250 ppm of citral caused 
almost 4 log reduction in Staph. aureus, but give no effect on S. Typhimurium 
after 4 h culture in TSB. Citral produced about 1-2 log reduction of Staph. 
aureus and about 2-5 log reduction of S. Typhimurium after 10 min exposure in 
different pHs.

P10 -053

Curcumin Inhibits Viral Haemorrhagic Septicaemia Virus (VHSV) 
Via Down-Regulation of the Metabolic Coactivator PGC-1α
Se-Yeong Cho*, Jong-Oh Kim1, Myung-Joo Oh1, Duwoon Kim Department 
of Food Science and Technology, and Functional Food Research Center, 
Chonnam National University, Korea, 1Department of Aqualife Medicine, 
Chonnam National University, Korea

A polyphenolic compound from the curry spice turmeric, curcumin, is known to 
show anti-viral activity against the influenza virus, adenovirus, coxsackievirus, 
and the HIV. However, it remains to be determined whether curcumin can 
inhibit the replication of viral hemorrhagic septicemia virus (VHSV), which 
gave clinical symptoms such as severe hemorrhages on the skin, muscles, and 
internal organs and an overall systemic infection leading to high mortality in 
juvenile fish. Here we showed that treatment of VHSV infected cells with the 
curcumin inhibited VHSV replication and restrained cell death via down- 
regulation of PGC-1alpha. We suggest curcumin as a host targeted therapy for 
VHSV infection that may complement current virus-specific therapies.

P10 -051

Environmental Sanitation by Aerosol Sanitizer with Natural Anti-
microbial Agents
Su-Jeong Ha*, Ye-Won In, Hyeon-Ju Park, Se-Wook Oh, Chung-Hwan Kim1 

Foods and Nutrition, Kookmin University, Korea, 1Seoul Food R&D 
Corporation, Korea

This study was carried out to investigate the efficacy of aerosol sanitizer with 
natural antimicrobial agents on food processing environment like air and 
stainless steel surface. Air was sampled at 30 s, 1, 3, and 5 min after aerosol 
sanitizer treatment by (MAS-100 ECO). Bacteria were cultured using tryptic 
soya agar (TSA) and fungi was cultured using potato dextrose agar (PDA). By 
treatment, bacteria were reduced by 1.45, 1.51, 1.48, and 1.37 log units and 
fungi were reduced by 0.34, 0.87, 1.17, and 1.30 log units. Sanitation on 
stainless surface was identified by the reduction of artificially inoculated 
pathogen with aerosol sanitizer for 10 min. Populations of E. coli O157:H7, S. 
Typhimurium and L. monocytogenes were reduced by 1.89, 2.35, and 1.01 log 
units from the untreated control respectively. From the above result, aerosol 
sanitizer with natural antimicrobial agents can be used as an environmental 
sanitation method with satisfying the consumer demand on safe food.

P10 -054

Inhibition Effect of Gaseous Ozone against Foodborne Pathogens in 
Apple Juice
Mi-Ran Choi*, Sun-Young Lee, Sangryeol Ryu1, Dong-Hyun Kang1 School 
of Food Science and Technology, Chung-Ang University, Korea, 1Department 
of Food and Animal Biotechnology, Department of Agricultural Biotechnology, 
Center for Agricultural Biomaterials, and Research Institute for Agriculture 
and Life Sciences, Seoul National University, Korea

This research was investigated efficacy of gaseous ozone on inhibition of 
Escherichia coli O157:H7, Salmonella Typhimurium, and Listeria monocyto-
genes in apple juice. The juice samples with solid contents of 18, 36 and 72 °Bx
inoculated with a culture cocktail of three foodborne pathogens were treated 
with gaseous ozone at a flow rate of 3.0 liter/min. Ozone generation rate was 
0.10, 0.90, 3.51, and 5.57 g/h for 0.5, 1, 5, and 10 min, respectively. The 
inactivation kinetics of gaseous ozone on foodborne pathogens was described 
by Weibull model. The time required to achieve a 5 log reduction (t5d) was 
estimated with the parameters of Weibull model. The t5d increased as the solid 
content of apple juice increases. The ozone generation rate did not impart a 
significant effect (p>0.05) on inactivation of foodborne pathogens. Gaseous 
ozone is effective in inhibition of foodborne pathogens in apple juice but the 
efficacy is dependent on the solid content of juice sample.
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P10 -055

Inhibition of Foodborne Pathogens on Fresh Produce by Ultra 
Violet-C
Yoon-Hee Kim*, Hun-Gu Sagong, Sangryeol Ryu, Dong-Hyun Kang 
Department of Food and Animal Biotechnology, School of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

This study was undertaken to investigate the efficacy of ultra violet energy at a 
wavelength of 253.7 nm (UVC) as a means of inactivation of foodborne 
pathogens on fresh-cut lettuce. The sample was inoculated with a culture 
cocktail of Escherichia coli O157:H7, Salmonella Typhimurium and Listeria 
monocytogenes. Inoculated samples were subjected to different doses ranging 
from 1.36 to 2.72 mV/cm2 of UVC by one side or both sides and to different 
distances ranging from 10 to 50 cm. The Hunter’s color L (lightness), a
(redness), and b (yellowness) values were determined after each treatment. 
Treatment with 2.72 mV/cm2 of UVC by both sides and in a short distance was 
more effective than treatments with in the other conditions. UV treatment did 
not significantly (p>0.05 ) change the color of samples. The results of this study 
suggest that the UV treatment with optimal conditions is an effective method to 
reduce foodborne pathogens on fresh-cut produce. 

P10 -058

Detection of Pathogenic Bacteria Using Impedance Based Immuno-
sensor Functionalized with Polysaccharide
A-Young Kim*, Cho-Kyung Joung, Young-Rok Kim Graduate School of 
Biotechnology, Kyung Hee University, Korea

The detection of pathogenic bacteria is critical for food safety, prevention 
disease, and diagnosis. Conventional methods for the detection of pathogen 
such as PCR and ELISA require lengthy process time and specialized 
personnel. Therefore, biosensors for the detection of pathogenic bacteria based 
on the components of their lipopolysaccaride (LPS) have recently been gaining 
attention as simple and cost effective sensor. LPS is one of bacterial outer 
membrane components and often involved in the virulence of the bacteria. 
Herein, we report an effective way of detecting specific bacteria based on the 
specific interaction between the LPS of bacteria and carbohydrate function-
alized biosensor surface. In this study, mannose was employed to functionalize 
the surface of electrode which resembles the outer membrane of epithelial cell. 
We examined 4 types of bacteria, Klebsiella pneumoniae (KCTC 2242), 
Klebsiella oxytoca (KCTC 1686), Bacillus cereus (KTCC 7453), and Escheri-
chia coli DH10B. This study provided valuable information in the modification 
of sensor surface to enhance sensitivity as well as selectivity of the sensing 
system for the detection of pathogen in diverse fields.

P10 -056

Characteristic of Ultra Violet-C-penetrating Films and Evaluation 
UV Treatment of Packaging Foods
Yoon-Hee Kim*, Sangryeol Ryu, Dong-Hyun Kang Department of Food and 
Animal Biotechnology, School of Agricultural Biotechnology and Center for 
Agricultural Biomaterials, Seoul National University, Korea

There have been several outbreaks linked to post-processing contamination of 
fresh produce with foodborne pathogens. The objective of this study was to 
determine the characteristic of UVC-penetrating films and evaluate the 
antimicrobial effect of UV treatment against Escherichia coli O157:H7, 
Salmonella Typhimurium and Listeria monocytogenes on packaged food. The 
food samples packaged with polyethylene, polypropylene, polyvinyl chloride, 
and polyethylene terephthalate were treated with pulsed 3.4mV/cm2 UVC for 
60s at 10cm away from the lamp. The effect of differences in film thickness 
was also compared (0.03, 0.05, and 0.07 mm). In packaged samples with PP 
and PE, UV light significantly (p<0.05) reduced three foodborne pathogens on 
food samples compared to control treatment. However, when samples were 
packaged with PVC and PET, UV light does not significantly (p<0.05) reduced 
three foodborne pathogens on food samples compared to control treatment. 
Film thickness did not significantly affect the results. The results of this study 
suggest that PP and PE have a potential as food packaging films for 
post-processing sterilization by UV in the food industry.

P10 -059

Analysis of Microbial Risk during Cultivation and Harvest of Perilla 
Leaf
Chi-Yeop Lee*, Duck-Hwa Chung, Won-Gyeong Lee, Rok-Won Heo, Adelard 
B. Mtenga, Jeong-Sook Kim1 Division of Applied Life Science (BK 21 
program), Gyeongsang National University, Korea 1Institute of Agriculture 
and Life Science, Gyeongsang National University, Korea

Perilla leaf is one of the plently available vegetables in Republic of Korea. 
Recently, consumption of vegetables for health benefits has been increased. 
This study identified risk factors which may cause cross-contamination of 
foodborne pathogens during cultivation and harvesting of perilla leaf. Samples 
were collected from cultivation environments, utensil, plants, personnel hygiene 
and airborne bacteria in three farms (A, B, C) of perilla leaf. The collected 
samples were assessed for sanitary indications(aerobic plate count, coliform and
Escherichia coli), foodborne pathogens (Staphylococcus aureus, E. coli O157, 
Listeria monocytogenes, Salmonella spp., Bacillus cereus). As a result, APC 
and coliform in all samples during cultivation and harvesting steps of perilla 
leaf were detected at levels of 1.7-2.4 and 1.5-3.6 log CFU/ (hand, 100 cm2 of 
swab area, 1g of soil, 1ml of irrigation water) respectively. S. aureus especially 
in workers hand at harvesting step in all farms was detected at levels of 3.4-4.4 
log CFU/hand. E. coli O157, L. monocytogenes and Salmonella spp. were not 
detected in all samples.

P10 -057

Inactivation of Biofilms on Polyvinyl Chloride and Stainless Steel 
by a Combination of Steam and Lactic Acid
Ga Hee Ban*, Sang-Hyun Park, Sangryeol Ryu, Dong-Hyun Kang Department 
of Food and Animal Biotechnology, School of Agricultural Biotechnology and 
Center for Agricultural Biomaterials, Seoul National University, Korea

This study was designed to investigate the individual and combined effects of 
steam and lactic acid in the inactivation of biofilm formed by Escherichia coli
O157:H7, Salmonella Typhimurium, and Listeria monocytogenes on polyvinyl 
chloride (PVC) and stainless steel. Six day old biofilms were developed on 
PVC and stainless steel coupon by using a mixture of three strains each of three 
foodborne pathogens at 25°C. After biofilm development, PVC and stainless 
steel coupons were immersed in 0.5 or 2% lactic acid for 5, 15, and 30 s and 
exposed to steam at 75°C on both sides for 5, 10, and 20 s, respectively. The 
numbers of biofilm cells of three foodborne pathogens were significantly 
(p<0.05) reduced as the amount of lactic acid and the duration of steam 
increased. Levels of biofilm cells treated with combination treatment of steam 
and lactic acid were more reduced than individual treatment. The results in this 
study suggest that combination of steam and lactic acid have a potential as 
biofilm control in the food processing facilities.

P10 -060

Detection of Diarrheal Enterotoxins Produced by the Microbial 
Insecticide, Bacillus thuringiensis 
Won Kim*, EunAh Park, KwangWon Hong Department of Food Science and 
Biotechnology, Dongguk University, Korea

The microbial insecticide B. thuringiensis and the food pathogen B. cereus are 
very closely related strains. Recently, a few cases of food-poisoning were found 
to be caused by B. thuringiensis. In this study, B. thuringiensis strains isolated 
from commercial B. thuringiensis-based insecticides were tested via PCR 
assays and two commercial immunoassay kits (TECRA and RPLA) for the 
ability to generate B. cereus-type diarrheal enterotoxins. The three major 
diarrheal enterotoxin genes (nheABC, hblCDA and cytK) were detected in all 
examined B. thuringiensis strains. Culture supernatants from all strains of B. 
thuringiensis isolated from domestic insecticides tested positive for the 
production of NHE and HBL subunit enterotoxins. This result indicates that 
greater attention should be paid to the potential risk of microbial insecticides 
that might cause food poisoning.
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P10 -061

Norovirus Monitoring of Ground Water in Schools and Youth 
Facilities
Dong hyuk Seo*, Kyu-Heon Kim1, Jihye Jeong, Kyung Chul Cho, Eun joo 
Koo, Ji Eun Park, Mee Hyun Cho, Jin Hee Hwang, Shin-Jung Kang, Dae 
Hyun Cho Gyeongin Regional Food & Drug Administration (KFDA), Korea, 
1National Institute of Food and Drug Safety Evaluation, Korea

Noroviruses are the most common cause of epidemic food and waterborne viral 
gastroenteritis. Noroviruses infect all age groups, particularly severe disease 
occurring in young children, the elderly, and persons with chronic diseases. The 
purpose of this study was to monitor whether ground water in schools and 
youth facilities was contaminated by noroviruses. We have sampled and 
analyzed norovirus contamination from ground water at schools and youth 
facilities in Incheon, Gyeonggi-do and Chungcheongbuk-do region in 2009- 
2010. Of the 354 samples collected from schools and youth facilities, 10 were 
positive by RT-PCR and sequencing of conserved regions. The amplified PCR 
products of the 10 positive samples were sequenced. 3 samples contained 
genogroup I strain (GI-6(2) and GI-10 (1)) while 7 samples contained 
genogroup II strain (GII-4). Genetic analysis of norovirus positive sample 
showed over 95% homology with norovirus GI-6, GI-10 and GII-4 genotypes, 
respectively. Fortunately, all of the positive samples have shown no outbreaks.

P10 -064

Combination of Naturally Occurring Antimicrobials for Inhibiting 
Bacillus cereus in Laboratory Media
Young-Min Bae*, Na-Young Choi, Sun-Young Lee School of Food Science 
and Technology, Chung-Ang University, Korea

In this study, thymol (0.00097 to 0.03125%), nisin (25 to 800 IU/ml), and acetic 
acid (0.0625 to 2%) were evaluated for their antimicrobial effects against B. 
cereus (ATCC 18076, ATCC 13067, BH09-5, and BH09-3) as single or 
combination treatments. Antimicrobial effects of thymol, nisin, and acetic acid 
were evaluated by determining the growth of B. cereus in TSB using 96-well 
plate method for 24 h. Nisin (800 IU/mL) alone and the combination with 
thymol (0.03125%) and acetic acid (2%) were the most effective at inhibiting 
growth of three strains (ATCC 10876, BH09-5, and BH09-3) of B. cereus for 24 
h. Also, the combination of thymol (0.0156%), nisin (400 IU/mL), and acetic 
acid (1%) showed inhibitory activity against ATCC 10876 strain until 9 h. 
Especially, the combination treatment of nisin at high concentration (≥ 400 
IU/mL) showed a synergistic effect of inhibiting the growth of four B. cereus 
strains. However, there were no different effects among four B. cereus strains. 
These results could provide the useful and practical information for developing 
new food preservation or sanitation methods using natural antimicrobials 
against B. cereus.

P10 -062

Development of a Time-Temperature Integrator Using Pseudomonas 
fluorescens Lipase
Won Kim*, WooYeong Choe, KwangWon Hong Department of Food Science 
and Biotechnology, Dongguk University, Korea

A time-temperature integrator (TTI) is a device used to show a time- 
temperature dependent change that reflects the temperature history and quality 
status of the food to which it is attached. An enzymatic TTI based on the 
reaction between Pseudomonas fluorescens lipase and tricaprylin, which causes 
pH changes, was developed. The temperature dependence of the response rate 
of this new lipase-type TTI was modeled by the Arrhenius equation, and the 
estimated activation energy was calculated at 99.17±8.7 kJ/mol. The response 
of TTI was validated under dynamic storage conditions with independent 
variable temperature experiments, and good consistency was obtained between 
the measured values and the predicted curve.

P10 -065

Application of Single-walled Carbon Nanotube (SWNT) Sensors to 
Rancidity of Frying Oils
Eunji Lee*, Seung-Yong Lim, Vincent Chun Fai Lau1, Byeong-Kwon Ju1, 
Sangsuk Oh Department of Food Science and Engineering Ewha Womans 
University, Korea, 1Department of Electrical Engineering, Korea University, 
Korea

As people are exposed to many kinds of fast food and street food, rancid oil 
became a factor affecting public health. Monitoring rancidity of frying oil needs 
to be done adequately. Chemical methods currently used take long time and 
require expertise. Development of a device measuring rancidity in real-time and 
on site would be helpful to manage rancidity of frying oil. Functionalized 
SWNTs measuring resistance are known to have high selectivity for strong 
oxidizing agents. Development of a device using SWNT sensors was expected 
to measure rancidity of frying oil in real-time and on site. These were based on 
acid value of the oils. Experiments were conducted for 5 min, 100°C with 
recovery time 10 min in room temperature. The equipment consists of three 
SWNT sensors and one temperature sensor. Samples of frying oil for SWNTs 
values were taken in 180°C up to acid value 4. The chemical methods were 
performed for measuring acid value and total polar compounds. Samples were 
taken from frying oil heated at 160, 180, 200°C and analyzed everyday for 15 
days. We confirmed co-relationship between acid values and SWNT sensors.

P10 -063

Detection and Differentiation of the Microbial Insecticide Bacillus 
thuringiensis and the Food Pathogen Bacillus cereus Via Multiplex 
PCR
Mira Kim*, SunOk Jang, KwangWon Hong Department of Food Science and 
Biotechnology, Dongguk University, Korea

A multiplex polymerase chain reaction (PCR) method was developed for the 
detection and differentiation of the food pathogen Bacillus cereus and the 
microbial insecticide Bacillus thuringiensis in food. Primers that are universal 
and specific to B. thuringiensis, enterotoxin-producing B. cereus, and the 
emetic toxin-producing B. cereus were designed for groEL, cer, and cry1. A 173 
bp groEL amplicon common to these Bacillus species, a 405 bp cer amplicon 
specific to emetic B. cereus, and a 138 bp cry1 amplicon specific to B. 
thuringiensis were amplified using the appropriate primer sets. A total of 80 B. 
cereus strains, 75 of which were non-emetic and the remaining 5 of which were 
emetic, were all negative on cry1-specific PCR. Eight B. thuringiensis strains 
isolated from commercial microbial insecticides were all positive on cry1- 
specific PCR. When a total of 32 B. thuringiensis reference strains were 
analyzed via cry1-specific PCR, 27 strains were found to be positive. Ten 
strains other than B. cereus and B. thuringiensis all tested negative on this 
multiplex PCR assay.

P10 -066

Inhibitory Effect of Thymol, Acetic Acid, and Their Combination 
against Salmonella Typhimurium and Listeria monocytogenes on 
Radish Sprouts
Young-Min Bae*, Jin-Ho Jung, Sun-Young Lee School of Food Science and 
Technology, Chung-Ang University, Korea

This study was conducted to investigate effects of essential oils (0.03125% 
thymol), surfactants (0.025% Tween 80, 0.1% EDTA), sanitizers (5% ethanol, 
100 ppm NaOCl, 100 ppm ClO2), and 1% acetic acid and their combination on 
inhibiting of pathogens (S. Typhimurium, L. monocytogenes) on radish sprouts. 
Also, combined effect of thymol and acetic acid for inhibiting pathogens on 
radish sprouts were investigated at various concentrations. Initial populations of 
S. Typhimurium and L. monocytogenes were 4.87 and 5.42 log CFU/mL, 
respectively, when they were contaminated on radish sprouts. Combination 
treatment of thymol and acetic acid for 10 min was the most effective at 
inhibiting S. Typhimurium and L. monocytogenes and their reduction levels 
were 2.19 and 1.63 log CFU/mL, respectively. The combination of 0.0125% 
thymol and 1% acetic acid has the most effectiveness on inhibiting S. 
Typhimurium and reduction level was 3.42 log CFU/mL. For L. monocytogenes, 
the combination of 0.03125% thymol and 1% acetic acid was significantly 
effective compared than other treatment. These results could provide the useful 
information for developing new sanitation methods against foodborne 
pathogens.
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P10 -067

Influence of Organic Food Residues on Controlling Listeria 
monocytogenes by UV Sterilization
Na-Young Choi*, Me You, Young-Min Bae, Sun-Young Lee School of Food 
Science and Technology, Chung-Ang University, Korea

This study investigated the effect of organic food residues on antibacterial 
efficacy of UV sterilization against L. monocytogenes on the surface of stainless 
steel (SS) and plastic. SS and plastic were inoculated with L. monocytogenes in 
organic food residues including distilled water, TSB, pork juice, chicken juice, 
cabbage juice, and milk. After drying or storage at 24°C for 1 d, SS and plastic 
surface were treated with UV light (253.7 nm) for 30, 60, and 120 min. Initial 
populations of L. monocytogenes were 4.23-6.66 and 4.71-7.08 log10 CFU/ 
coupon on the surface of SS and plastic, respectively. Levels of L. mono-
cytogenes on the surface of SS and plastic were decreased (ca. 2 log10

CFU/coupon) in all food residues except for chicken, pork and cabbage juice, 
respectively for samples right after drying. Following storage for 1 d at 24°C,
treatment with UV light did not significantly reduce levels of L. monocytogenes
chicken juice on the surface of SS. These results suggest the effectiveness of 
UV sterilization at reducing L. monocytogenes on the surface of materials could 
be dependent on organic food residues contaminated with.

P10 -070

Profiling and Priority Selection of Foodborne Pathogens in Fresh 
Produce
Chae-Yoon Lee*, Seung-Yong Lim, Sangsuk Oh Department of Food Science 
and Technology, Ewha Womans University, Korea

There have been growing anxiety among people about food safety due to 
insufficient information on foodborne pathogens. In this study, we developed a 
risk profile of 19 foodborne pathogens. For the priority grouping determination 
we collected information of each foodborne pathogen on source of conta-
mination, cause of outbreak, spread route, biological feature, resistance capacity, 
toxicity, symptom, method of prevention, sensitive group, internal/external 
management status, analysis method, environment dynamics, example of food 
contamination and social issues. The criteria we selected from information of 
surveillance were frequency and severity of illness, frequency of food 
consumption, ratio of food consuming group and size of consuming group. 
Based on the grouping criteria we selected, priority grouping of foodborne 
pathogens was performed. The first priority group includes Norovirus, E.coli, 
Salmonella spp., Clostridium botulinum, and Listeria monocytogenes. The 
second priority group includes Vibrio parahaemolyticus, Staphylococcus 
aureus, Campylobacter jejuni and Bacillus cereus. And the third priority group 
includes Clostridium perfringens and Yersinia enterocolitica.

P10 -068

Effect of Organic Food Residues on Antibacterial Efficacy of UV 
Sterilization against Escherichia coli O157:H7 on the Surface of 
Stainless Steel and Plastic
Na-Young Choi*, Me You, Young-Min Bae, Sun-Young Lee School of Food 
Science and Technology, Chung-Ang University, Korea

This study investigated the effect of organic food residues on antibacterial 
efficacy of UV sterilization against E. coli O157:H7 on the surface of stainless 
steel (SS) and plastic. SS and plastic were inoculated with E. coli O157:H7 in 
food residues including distilled water, TSB, pork juice, chicken juice, cabbage 
juice, and milk. After drying or storage at 24°C for 1 d, SS and plastic surface 
were treated with UV light (253.7 nm) for 30, 60, and 120 min. Initial 
populations of E. coli O157:H7 were 3.96-5.63 and 4.62-7.16 log CFU/coupon 
on the surface of SS and plastic, respectively. Treatment with UV light for 30 
min reduced levels of E. coli O157:H7 to less than detection levels (1.48 log 
CFU/coupon) on the SS in all food residues except for pork and chicken juice 
for samples right after drying. Following storage for 1 day at 24°C, levels of E. 
coli O157:H7 on the surface of SS and plastic were not significantly reduced in 
chicken and cabbage juice, and in pork and chicken juice, respectively. These 
results suggest the effectiveness of UV sterilization at reducing E. coli O157:H7 
on the surface of materials could be dependent on organic food residues 
contaminated with.

P10 -071

Study for New Hazardous Substance, Melamine and Its Analogues
Dong-Eun Sung*, Sujin Lee, Sang-A Moon, Sangsuk Oh College of 
Engineering, Department of Food Science and Technology, Ewha Womans 
University, Korea

In China, 294,000 infants suffered from melamine-contaminated infant formula 
in 2008. Melamine, the nitrogen rich compound, was intentionally added to 
raise the protein contents in food. The international standard was established 
urgently. KFDA set a guideline for melamine, below 2.5 ppm in food and food 
additives, based on FDA guideline. The CODEX announced that maximum 
level of melamine is 1 ppm for infant formula and 2.5 ppm for other food and 
food additives. In food products other than infant formula, the FDA 
recommended that levels of melamine and melamine-related compounds below 
2.5 ppm in food should be observed. Melamine has 3 analogues: cyanuric acid, 
ammelide and ammeline. Melamine itself may produce crystals in urine when 
the amount of melamine concentration exceeds a threshold but it causes much 
more toxicity when it forms melamine-cyanurate crystals by binding with its 
analogues. For this reason, it would be recommended to include the analyses of 
three melamine analogues when melamine contaminated food products are 
analyzed.

P10 -069

Investigation of the Contents of Natural Benzoic Acid from Raw 
Milks and Cheeses
Jang-Hyuk Ahn*, Hyun-Ho Jo, Hong-Min Lee, Byung-Man Kwak, Kyung- 
Hwak Lee, Seung-Hwan Jeong Food Safety Center, Research and Deve-
lopment Center, Namyang Dairy Co., Ltd., Korea

Benzoic acid is one of the effective synthetic preservatives for various foods 
and has been regulated by international food standards. However, it could be 
naturally occurred in agricultural and livestock products since it is also one of 
the metabolites in plants and animals. The aim of this study was to establish the 
safety for dairy products through the investigation of naturally occurred benzoic 
acid contents in fresh raw-milk and cheese. As the result of quantitative 
determination by high performance liquid chromatography, initially detected 
benzoic acid (0.19 mg/L) in raw-milk from livestock was increased to 0.46 
mg/L and 5.45 mg/L for three days after stored in refrigerated (5°C) and room 
temperature (25°C) conditions, respectively. Despite all materials for cheese 
was not added with any synthetic benzoic acid, the benzoic acid contents in 
cheese products were ranged from 0.8-9.7 mg/kg. It is anticipated that the 
results would be useful for the control of dairy products and for the standards of 
processed food safety.

P10 -072

Growth of Escherichia coli O157:H7 on Extracts and Leaf Surface 
of Lettuce
Won-Il Kim*, Hyang-Mi Jung, Se-Ri Kim, Kyeong-Hun Park, Hye-Jung Yun, 
Jong-Chul Yun, Moo-Ki Hong1, Kyoung-Yul Ryu Microbial Safety Division, 
National Academy of Agricultural Science, Rural Development Administration 
(RDA), Korea, 1Department of Agri-food, National Academy of Agricultural 
Science, Rural Development Administration (RDA), Korea

This study was to evaluate the survivability of E. coli O157:H7 on extracts and 
leaf surface (4, 15, 25, and 37°C) of lettuce. The pathogen can multiply on the 
extracts and leaf surface of lettuce. The population size of E. coli O157:H7 on 
the extracts and leaf surface of lettuce increased to 3 log CFU/mL when 
compare to initial concentration under conditions of warm temperature. The 
multiplication of pathogen on extracts of lettuce initiated after 2 days of 
inoculation under 4°C. At over 15°C, E. coli O157:H7 can multiply that ranged 
from 2 to 3 log CFU/mL on extracts and leaf surface of lettuce. At 37°C, E. coli
O157:H7 populations can grow up to 10,000-fold on lettuce extracts. In order to 
assess the colonization of E. coli O157:H7 on surface of lettuce, E. coli
O157:H7 transformed with plasmid pAcGFP1 was inoculated to lettuce surface 
and examined under fluorescence microscope. Large densities of E. coli
O157:H7 cells are attracted around the open stomata and the damaged tissue of 
leaf. These results emphasize the importance to avoid contamination of lettuce 
with foodborne pathogens and to maintain the cold chain system during storage 
before the consumption.
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P10 -073

Developing a Certification System for Advanced Central Kitchen
Jihoon Kim*, Sunhyun Park, Hyelim Park, Kyujai Han, Myoungho Kim Food 
Certification Center, Korea Food Research Institute, Korea

Central Kitchen (CK) System is a centralized foodservice system which 
produces foods in a central kitchen and then serves them to outside satellite 
kitchens or customers. CK system was limitedly applied to the foodservice 
system of hotel, school, catering or franchises. However, its application is 
extended to food manufacturing companies, distributors or restaurant chains 
that deal in a large quantity of foods. This study aimed to develop a new 
certification system for Advanced Central Kitchen which produces all kinds of 
foods. We assess the CK system against CK certification criteria based on these 
6 evaluation indexes: quality management system, HACCP plan, environment 
and sanitation, materials and final product control, process control, and human 
resources. The advanced CK certification system is hired in the private sector 
on a voluntary basis. The system will be more acceptable to the food industry 
and become a very effective tool to improve quality-sanitation control 
especially for such small- and mid-sized food manufacturers and it will contri-
bute to enhancing voluntary participation and accessibility of the companies.

P10 -076

Detection of Enterotoxin Productivity and Antimicrobial Susceptibility 
of Bacillus cereus JB-02 Isolated from Ginseng Marc
Byung-Yong Ahn*, Weijie Wu Department of Oriental Medicine Resources, 
Chonbuk National University, Korea

In this study, a bacterial strain designated as JB-02 was isolated from ginseng 
marc. Through morphological observation, physiological and biochemical test, 
and gyrB sequence analysis, the strain was identified as Bacillus cereus. Since 
characteristic enterotoxin symptoms were widely caused by Bacillus cereus
strains, a PCR test was carried out to check the enterotoxin genes (hblA) in this 
strain. It was found that this strain was an enterotoxin positive strain containing 
hblA gene. The agar dilution test indicated that this strain was resistant to 
penicillin G and intermediate to erythromycin, but susceptible to cephalothin, 
ciprofloxacin, clindamycin, fusidic acid, gentamicin, rifampin, tetracycline, and 
vancomycin. These results suggest that the B. cereus JB-02 from ginseng marc 
has potential risk of producing entrotoxin and is resistant to penicillin G, but 
susceptible to various antimicrobial agents.

P10 -074

Standardizing the Manufacturing Process for Parboiled Edible 
Bracken and Peeled Root of Balloon Flower
Sunhyun Park*, Jihoon Kim, Eun-Mi Kim1, Myoungho Kim, Kyujai 
Han Food Certification Center, Korea Food Research Institute, Korea, 
1Traditional Food Research Div., Korea Food Research Institute, Korea

Wild vegetables are one of important foodstuffs that commonly used in 
institutional foodservice. Most of them are supplied to lunchrooms after going 
through such pretreatments as trimming, peeling, washing, blanching or 
parboiling. However, most of these pretreated products are vulnerable in quality 
and sanitary controls because they are supplied by small companies. This study 
is carried out to establish the optimum standard process for peeled roots of 
balloon flower and parboiled edible bracken in consideration of physiological 
characteristics of each product. The most suitable manufacturing process of 
parboiled edible bracken comprises stock and storage of raw material, 
immersing, parboiling, steeping, dehydrating, inner-packing, metal detection, 
outer-packing, storage and release. And the optimum manufacturing process of 
peeled roots of balloon flower is composed of stock and storage of raw 
material, careful selection, washing, shredding, dehydrating, inner-packing, 
metal detection, outer-packing, storage and release. These standard processes 
will greatly contribute to increasing the productivity and improving the quality 
and sanitation of the foodstuffs.

P10 -077

Survival of Salmonella in Manure Compost in Korea
Kyu Seok Jung*, Suk Young Jang, Eunjung Roh, Dong Hwan Lee, Mi Hyun 
Kim, Yang Kyun Kim, Jong-Chul Yun, Sunggi Heu Microbial Safety Division, 
National Academy of Agricultural Science, RDA, Korea

Manures contain a variety of pathogenic microorganisms that pose a risk to 
human or animal. Of particular concern are bacteria causing human food-borne 
illness such as Salmonella species. The study on the persistence of food-borne 
pathogens in manure compost have rarely been investigated. The objective of 
this study was to quantify the level of environmental impact of temperature on 
Salmonella survival in manure compost. Manure compost obtained from a 
fertilizer company was inoculated with Salmonella. Composts were incubated 
at four temperature level (10, 25, 35, and 55°C) and consistent moisture 
contentlevel in triplicate. Samples were collected up to 42 days depending on 
the given conditions. Salmonella persisted for up to 1 day in compost at 55°C
and 42 days at three temperature (10, 25, and 35°C). It is noted that as the 
temperature increased, the number of Salmonella gradually decreased over 
time. The results indicate that Salmonella persisted longer under low 
temperature condition. This study will provide useful and practical guidelines to 
applicators of soil in deciding appropriate handling and time frames for land 
application for sustainable agriculture.

P10 -075

Rapid Detection of Cronobacter sakazakii by Phage Amplification 
Assay
Young-Duck Lee1,2*, Jin-Young Kim2, Hyo-Ihl Chang1, Jong-Hyun Park2 

1College of Life Sciences and Biothechnology, Korea University, Korea, 
2Department of Food Science and Biotechnology, Kyungwon University, Korea

Cronobacter spp. are frequently found in the environment, plant materials, 
powdered infant formulae, cereal foods. Recently, because of the specific 
interaction of a given phage and its host bacterium, phage can be used to detect 
pathogenic bacteria. In this study, we performed detection of C. sakazakii by 
using cocktail of phages isolated from various environmental samples. 
Determination for host spectrum of five phages by using 114 Cronobacter spp. 
isolated from various foods demonstrated that the phages showed lysis to 100% 
of the Cronobacter spp. isolates. For inactivation of phages, the ferrous 
ammonium sulfate were used as the virucidal agent. As the results of detection 
with phages cocktail by phage amplification assay, 1-2 log CFU/mL of C. 
sakazakii were detected in 1 h. In case of artificial contaminated infant milk 
formula, lettuce and vegetable juice, C. sakazakii were detected in 3 h by phage 
amplification assay. Thus, phage amplification assay for detection of C. 
sakazakii was inexpensive and simple, requiring only the minimum of 
equipment and training, and was more rapid than the culture methods. Also, 
commercial C. sakazakii detection kit might be developed.

P10 -078

Validation of a Predictive Model for Pathogenic Escherichia coli 
0157:H7 in Sesame Leaves
Juhui Kim*, Kisun Yoon Dept. of Food and Nutrition, Kyung Hee University, 
Korea

During the past decade, increasing number of foodborne outbreak has been 
associated with fresh produce contaminated with pathogenic E. coli. The 
objective of the present study was to validate the developed growth models for 
E. coli O157:H7 as a function of storage temperature (13 to 36°C) in sesame 
leaves. Various pathogenic E. coli strains (enteropathogenic E. coli: NCCP 
13715, enterotoxigenic E. coli: NCCP 13717 and 13718, enteroinvasive E. coli: 
NCCP 13719, enterohemorrhatic E. coli: NCCP 13720 and 13721) were used 
for performance of evaluation of extrapolation in the present study. SGR and LT 
values determined by the Gompertz equation were further used in square-root 
and Davey models, respectively. Models performance in the present study was 
quantified using an acceptable prediction zone method and the ratio method of 
Ross. Result showed that LT and SGR models of E. coli O157:H7 in the sesame 
leaves had acceptable goodness of fit and were validated well against 
extrapolation data. These models will be used in the development of tertiary 
models for sesame leaves to quantify the effects of temperature on the growth 
of E. coli O157:H7.
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P10 -079

Effect of Guava Extracts on Heat Resistance of Salmonella Typhi-
murium
Sang-Wook Lim*, Hyun-Gyun Yuk1, Seung-Cheol Lee Department of Food 
Science and Biotechnology, Kyungnam University, Korea, 1Food Science & 
Technology Programme, Department of Chemistry, National University of 
Singapore, Singapore

After preparing extracts with three kinds of solvents (acetone, ethanol, and 
methanol) from three different parts of guava (branch, leaf, and pulp), the effect 
of the extracts on heat resistance of Salmonella Typhimurium was evaluated. 
The guava extracts and S. Typhimurium were adapted in tryptic soy broth 
(TSB) for 3 h at room temperature, then incubated at 57°C water bath. The 
survival microorganism numbers were detected in TSA with 5 min intervals. 
D-value of S. Typhimurium with non-guava extracts was 5.08 min. The guava 
pulp acetone extracts showed the lowest D-value, 2.41 min. Generally the 
guava extracts, especially leaf extracts, reduced D-values.

P10 -082

Microbiological Hazard Monitoring of Vegetable Dishes (Namul) 
Purchased from Supermarkets in Gyeonggi Province
Gi Chang Kim*, In Hee Jo, Hye Sun Kim Dept. of Agro-food Resources, 
NAAS, RDA, Korea

Recently food product purchased supermarket and department store were 
various and increased consume. Microbiological hazard analysis was required 
to ensure the food safety. The purpose of this study was to investigate the 
hazard related with heated vegetable dishes (namul) purchased from 
supermarkets in Gyeonggi area through qualitative and quantitative test. 4 kinds 
of vegetable dishes were collected. Aerobic plate count, coliform and 
Escherichia coli (E.coli) plate count were detected by using 3 M petrifilmTM

and Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes and 
Salmonella spp. were detected. The food-borne pathogens were screened by 
real-time PCR.

P10 -080

Cross Resistance of Cronobacter sakazakii in Cold-acid, Starved 
Freeze-thaw
Se-Hun Kim*, Woo-Suk Bang Department of Food and Nutrition, Yeungnam 
University, Korea

The objective of this study was to determine the cross resistance of three C. 
sakazakii in cold-acid, starved freeze-thaw environments. For cold-acid cross 
resistance, cells were exposed in cold temperature (5°C), low temperature 
cultivation(13°C) in advance and acid was adjusted pH 3.5. Using cells exposed 
cold temperature, starvation resistance was performed in sterilized 0.1% 
peptone water, sterilized distilled water. Cold stress (5°C 48 h storage, 13°C
cultivation) enhanced cold-acid cross resistance. Cold adaptation enhanced 
tolerance of C. sakazakii ATCC 12868, 29544, low temperature cultivation 
increased tolerance of C. sakazakii ATCC 29004 and had significant differences 
(p<0.05). Starved cells in sterilized 0.1% peptone water enhanced freeze-thaw 
cross resistance and had significant differences (p<0.05). These data showed 
that cold adapted or low temperature cultivated C. sakazakii were increased 
tolerance in other environments.

P10 -083

Survival and Resistance of C. sakazakii in Acetic Acid Environment
Sung-Ran Jang*, Se-Hun Kim, Eun-Jung Choi, Jung-Sun Do, Ji-Hye Kong, 
Woo-Suk Bang Department of Food and Nutrition, Yeungnam University, 
Korea

The objective of this research was to determine the resistance of C. sakazakii in 
mild to severe acidic environment. Stationary phase strains of C. sakazakii were 
used in this study. Acetic acid was adjusted to pH 3.5, 4.5, 5,0 in TSB. The 
survival of the bacteria was monitor using TSA then incubated at 37°C for 24h. 
Most of strains were able to survive pH above 5.0, but not pH below 4.5. When 
control strains were exposed at pH 3.5, they indicated decrease 2-5 log 
CFU/mL. But acid adapted strains showed decrease 1-2 log CFU/mL. All pH 
5.0 adapted strains enhanced acid resistance and had significant differences 
(p<0.05) at C. sakazakii ATCC 12868, 29004 and 51329 (p<0.05). The acid 
adaptation of C. sakazakii showed an increased resistance to severe acid 
envrionments. Acid adaptation response of C. sakazakii has important 
implications for food safety and should be considered when food preservation 
measures are developed.

P10 -081

Effect of Sodium Lactate, Sodium Acetate, and Potassium Lactate/ 
Sodium Acetate on the Heat Resistance of Salmonella Typhimurium
Dong-Won Lee*, Hyun-Gyun Yuk1, Seung-Cheol Lee Department of Food 
Science and Biotechnology, Kyungnam University, Korea, 1Food Science & 
Technology Programme, Department of Chemistry, National University of 
Singapore, Singapore

The heat resistance of Salmonella Typhimurium was determined when adapted 
with 5% sodium lactate (5NaL), 3% sodium acetate (3NaA) and 5% potassium 
lactate/sodium acetate mixture (5KL&NaA). Tryptic soy broth (TSB) 
containing the salts were inoculated and were heated at 55.8, 57.8, and 59.8°C,
respectively, in circulating water bath. The survival microorganism numbers 
were detected in TSA with 10 or 3 min intervals. D-values of non-adapted S. 
Typhimurium at 55.8, 57.8 and 59.8 were 11.07, 6.35 and 4.13 min, respec-
tively, while those of adapted in 5KL&NaA at 55.8, 57.8 and 59.8 were 11.56, 
5.89 and 3.90 min, respectively. The z-values of non-adapted, 5NaL, 3NaA, and 
5KL&NaA were 9.35, 9.36, 10.19 and 8.47°C, respectively. These results 
suggested that the adaption of S. Typhimurium in 5KL&NaA decreased D- and 
z-values, and supported practical application to thermal treatments.

P10 -084

Antimicrobial Activity of Ethanol Extracts from Marine Microalgae
Yoon-Jeong Kim*, Il-Shik Shin Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

In this study, the natural antimicrobial substances were extracted from marine 
algae, Isocrysisgalbana and Iso mixed (I. galbana mixed with Pavloba 
dicryteria, Thalasiossira weissrlogii and Tetraselmis suecica, 1:1:1). The 
antimicrobial substances were extracted from these algae cells by using ethanol 
extraction. In case of paper disk diffusion assay, I. galbana (100,000 ppm) 
inhibited S. aureus only. But Iso mixed (10,000 ppm) inhibited all tested 
bacteria, S. aureus, B. cereus, E. coli and S. Typhimurium, respectively. The 
MICs of I. galbanawere 6,250 ppmagainst 4 kinds of bacteria. The MIC of Iso 
mixed was 625 ppm against S. aureus and 1,250 ppm against 3 other bacteria. 
The MBCs of I. galbana were 50,000 ppm against S. aureus, B. cereus, E. coli 
and S. Typhimurium. The MBCs of Iso mixed were 5,000 ppm against S. 
aureus, B. cereus and E. coli, and 10,000 ppm against S. Typhimurium. These 
results suggest that ethanol extraction from Iso mixed may be candidate for 
natural antimicrobial agent.
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P10 -085

Antibacterial Activity of Isothiocyanates from Horseradish 
(Armoracia rusticana)
Sarinnart Phan-a-gad*, Il-Shik Shin Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

Antibacterial activity of isothiocyanates (ITCs) extracted from horseradish 
(Armoracia rusticana) was determined against 3 strains of antibiotic-resistant 
bacteria. Those were methicillin-resistant Staphylococcus aureus (MRSA), 
multidrug-resistant Pseudomonas aeruginosa (MRPA) and multidrug-resistant 
Acinetobacter baumanii (MRAB). The antibacterial activity of ITCs was 
determined by disk diffusion assay and broth microdilution method. The 
diameter of the inhibition zones of ITCs (10,000 mg/L) against MRSA, MRPA 
and MRAB were 9, 11 and 11 mm, respectively. The minimum inhibitory 
concentrations of ITCs against MRSA, MRPA and MRAB were 800, 400 and 
800 mg/L, respectively. The minimum bactericidal concentrations against 
MRSA, MRPA and MRAB were 1,600, 800 and 800 mg/L, respectively. 
Therefore, these results indicate that ITCs extracted from horseradish root may 
be candidate for antibacterial agent against antibiotic-resistant bacteria.

P10 -088

Efficacy of Aerosolized Chlorine Dioxide in Reducing Salmonella
Typhimurium on Tangerine Surface
Chong-Kyung Kim*, Jong-Lak Cho, Jeong-Mok Kim Department of Food 
Engineering, Mokpo National University, Korea

Generation of aerosolized chlorine dioxide was conducted by ultrasonic 
humidifier from acidified sodium chlorite which was prepared by sodium 
chlorite and phosphoric acid. Optimum condition to produce chlorine dioxide 
generation was reaction of 8% sodium chlorite and 8% phosphoric acid. 
Tangerine spot-inoculated by Salmonella Typhimurium was dried for 2 h at 
room temperature. Then, tangerine was treated to various concentrations of 
aerosolized chlorine dioxide for different treatment time. Aerosolized chlorine 
dioxide concentration inside the treatment chamber was continuously 
monitored using InterscanTM ClO2 gas analyzer. The concentrations of 
aerosolized chlorine dioxide produced from 100, 200, 300, and 400 ppm 
aqueous solutions were 9, 21, 34, and 44 ppm, respectively. Bacterial log 
reductions on the tangerine increased with both increase of aerosolized chlorine 
dioxide concentration and treatment time. Reductions resulting from this 
treatment were 0.42 log CFU/g at 9 ppm, 1.39 log CFU/g at 21 ppm, 2.04 log 
CFU/g at 34 ppm and 2.66 log CFU/g at 44 ppm. According to the treatment 
time of aerosolized chlorine dioxide, R2 values of bacterial log reductions were 
0.9 to 0.99.

P10 -086

Study on Antimicrobial Activity of Actinomycetes Isolated from 
Marine Sediment
Li-Yang Sun*, Il-Shik Shin Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

Actinomycetes are useful for production of antimicrobial agents, especially for 
antibiotics. In this study, 22 Actinomycetes were isolated from seawater and 
sediment of Namhangjin, Yeongjin, Geumjin in Korea. Nine strains (broth 
culture) showed antifungal activity against Candida albicans, Saccharomyces 
pastorianus and Aspergillus flavus, and 2 strains showed antibacterial activity 
against Staphyloccus aureus, Bacillus cereus, Escherichia coli and Vibrio 
parahaemolyticus by cross streak method. Each cell pellet of 11 strains was 
harvested and extracted with ethanol, hexane, ethyl acetate, methylene chloride 
and 2-propanol. Hexane extraction showed strongest antimicrobial activity 
against fungi and bacteria by paper disk method, especially against V. 
parahaemolyticus with clear zone of 19 mm. These results indicate that hexane 
extraction from Actinomycetes may be a candidate of antimicrobial agents. 
Furthermore, it needs to be clear by structural analysis.

P10 -089

Risk Assessment of Listeria monocytogenes in Ready-to-eat (RTE) 
Lettuce from Farm to Table in Korea
Tian Ding*, Jun Wang, Na-Jung Choi, Ha-Na Kim, S. M. E. Rahman, 
Joong-Hyun Park, Deog-Hwan Oh Department of Food Science and 
Biotechnology and Institute of Bioscience and Biotechnology, Kangwon 
National University, Korea

The risk of listeriosis was estimated by quantitative risk assessment model 
according to the principles and guidelines for the conduct of microbiological 
risk assessment. The selected unit operations within the whole food chain of 
RTE lettuce from farm to table was simulated employing @Risk software and 
the results showed that the final contamination levels of L. monocytogenes at 
the time of consumption in restaurant or at home were 52.3 CFU/kg or 450.6 
CFU/kg. The probability of listeriosis as consuming RTE lettuce one year in 
restaurant were 2.48×10-8 and 1.3×10-12 for high-risk population and low-risk 
population, while 2.49×10-6 and 1.3×10-10 at home. Beside, sensitivity analysis 
was conducted to identify the influence of each correlated input distribution on 
the probability of listeriosis associated with final contamination level of L. 
monocytogenes. The results indicated that the distribution of initial 
contamination level was the primary factor to affect the probability of 
listeriosis. Therefore, in order to minimize the risk of listeriosis caused by 
contaminated RTE lettuce, the key step should focus on the control of hygiene 
conditions on the farm.

P10 -087

Microbial Hazard Analysis of Wet Noodles and Effect of Cooking 
on B. cereus Spore Survival
Hyoungsu Park*, Mihee Park, Myeongki Son, Gyungjin Bahk1, Kyung Ryu2, 
Hwajeong Lee3, Dongsul Kim3, Ki-Hwan Park Department of Food Science 
& Technology, Chung-Ang University, Korea, 1Department of Food and 
Nutrition, Kunsan National University, Korea, 2Department of Food and 
Nutrition, Yeungnam University, Korea, 3Food Investigation Science Team, 
National Institute of Food and Drug Safety Evaluation, Korea

The purpose of this study was to analyze the microbiological hazards of wet 
noodle manufacturing processes and to evaluate the effect of cooking on the 
survival of B. cereus in noodle. The microbiological analyses were performed 
for aerobic plate counts (APC), coliforms/E. coli, Enterobacteriaceae, and 6 
pathogens in samples collected from 18 premises. B. cereus spore stock solution 
was mixed with dough to make 5 log CFU/g concentration, and the heat 
resistance were compared with and without resting process for 1 h at room 
temperature. The survival of spores was evaluated with cooking times at 100°C.
The levels of APC were maintained from raw materials to final products at 
approximately 3 log CFU/g, and coliforms and Enterobacteriaceae about 1 log 
CFU/g. No E. coli and 6 pathogens were detected in any of the samples. During 
resting process, there were no changes in numbers of B. cereus. All B. cereus in 
noodles with resting process were destroyed after 10 min. of cooking while 12 
min. without resting process. The D value was found as 1.8 min. at both 
conditions. The resting process may induce the germination and result in faster 
destruction of B. cereus spores in noodles. 

P10 -090

Biocontrol of Cronobacter sakazakii in Infant Milk Formula by 
Using Bacteriophages Cocktail
Jin-Young Kim*, Young-Duck Lee1, Min-A Kim, Jong-Hyun Park Department 
of Food Science and Biotechnology, Kyungwon University, Korea, 1School of 
Life Science and Biotechnology, Korea University, Korea

Cronobacter sakazakii is a newly emerging high hazard pathogen, which causes 
encephalomeningitis, hematosepsis, and necrotic colitis in infant formula and 
baby food. Recently, successful biocontrol of harmful microorganisms in 
several foods through the use of bacteriophages has been reported. Bacterio-
phages were isolated from various samples for biocontrol of C. sakazakii,
confirmed morphological characteristics, and analyzed the stability in the 
external environment. Bacteriophages were isolated from feces, kimchi, and 
sewages. Morphological analysis by TEM indicated that bacteriophages 
belonged to Myoviridae family and structural protein of the bacteiophages had 
different patterns. Stability test revealed that bacteriophages were virtually 
unaffected in low pH. In case of heat stability, bacteriophages were reduced 
according to temperature increasement. Bacteriophage cocktail effectively 
prevented the growth of Cronobacter spp. isolates in culture broth and 
powdered infant formula. Therefore, newly identified virulent C. sakazakii 
bacteriophages might effectively reduce Cronobacter spp. in various foods.
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2010 Korea NVRQS Exploratory Testing of Veterinary Drug 
Residues in Imported Foods of Animal Origin
Min-kyoung Kim*, Jin-young Shin, Hyun-jeong Kwon, Jae-Ho Woon, 
Chang-Seob Kim Seoul Regional Office, National Veterinary Research and 
Quarantine Service, Korea

The Korea National Veterinary Research and Quarantine Service (NVRQS) 
monitors on a regular basis veterinary drug residues in imported foods of 
animal origin such as meat and egg products as part of the Korean National 
Residue Program (NRP). The exploratory testing is designed to test substances 
which do not have with no maximum residue limits (MRLs) or which are not 
included in the list of monitoring and enforcement testing program. In 2010, the 
exploratory testing was carried out in imported foods of animal origin for some 
veterinary drugs such as clavulanic acid, florfenicol, nalidixic acid, orbiflo-
xacin, difloxacin, marbofloxacin, levamisole, azaperone, carazolol, phenylbuta-
zone, paracetamol, carprofen, flunixin, ketoprofen, meloxicam, tolfenamic acid 
and acetyl salicylic acid. Samples of cattle, pig and chicken muscle (n=600), 
and manufactured milk, egg, meat products (n=210) were analyzed by negative 
and positive mode of LC-MS/MS. In samples, florfenicol from one pig muscle 
was detected at levels of 0.4 ng/g and flunixin from one cattle muscle was 
detected at levels of 0.22 ng/g.

P10 -094

Determination of Benzo[a]pyrene Content in Fish Products
Min-ju Kim*, A-Young Dong, Han-Seung Shin, Meehye Kim1 Department of 
Food Science and Biotechnology and Institute of Lotus Functional Foods 
Ingredients, Dongguk University, Korea, 1Food Contaminants Division, 
National Institute of Food and Drug Safety Evaluation, Korea

Benzo[a]pyrene (B[a]P, C20H12) belonging to a group of polycyclic aromatic 
hydrocarbons (PAHs) is the most well-known as the highest carcinogenicity and 
mutagenicity and recognized as an indicator of total PAH concentration. It is 
producedfrom decomposed food products during cooking and processing. Other 
countries have proposed the exposure levels of assessment and analysis for 
benzo[a]pyrene contents in foods including fish, meat, and edible oils. In this 
study, the concentrations of benzo[a]pyrene in fish products including shellfish, 
mollusca and crustaceans were evaluated. Sample was saponified with alkaline 
and extracted with n-hexane for 3 h. And then, the sample was purified by silica 
cartridge and performed HPLC/FLD analysis. Benzo[a]pyrene content in 70 
fish products was detected below standard regulation.

P10 -092

Detection of Escherichia coli O157:H7, Listeria monocytogenes, 
Salmonella spp. and Staphylococcus aureus Using Duplex Real- 
time PCR Assay with Melting Curve Analysis on Fresh Lettuce
Kyung Yoon Kwon*, Su Kyung Oh, Hyun-Joo Chang, Sung-Wook Choi, 
Minseon Koo, Nari Lee Korea Food Research Institute, Korea

Two duplex single-tube real-time PCR approach with melting curve analysis is 
presented for the detection of E. coli O157:H7, L. monocytogenes, Salmonella
spp. and S. aureus, four of the more frequent pathogens that are usually 
investigated in fresh vegetables. Reaction conditions were adjusted for the 
simultaneous amplification and detection of specific fragment in the β
-glucuronidase (uidA, E. coli), thermonuclease (nuc, S. aureus), hemolycin (hly,
L. monocytogenes) and tetrathionate reductase (ttr, Salmonella spp.) genes. 
Melting curve analysis using a SYBR Green real-time PCR approach showed 
characteristic Tm values demonstrating the specific and efficient amplification 
of the four pathogens; 80.6±0.9°C and 86.9±0.5°C for S. aureus and E. coli
O157:H7 and 80.4±0.6°C and 88.1±0.11°C for L. monocytogenes and Salmo-
nella spp. For all pathogens, it was equally sensitive than uniplex real-time 
PCR, using same amounts of purified DNA, and allowed detection of 10 
genome equivalents. When our established duplex real-time PCR assay was 
applied to artificially inoculated lettuce, the detection limit was 103 CFU/g each 
of these pathogens without enrichment.

P10 -095

Analysis of Benzo[a]pyrene Content in Smoked Food Products
Ji-Hoon Sung*, Han-Seung Shin, Meehye Kim1 Department of Food Science 
and Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea, 1Food Contaminants Division, National Institute 
of Food and Drug Safety Evaluation, Korea

Polycyclic aromatic hydrocarbons (PAHs) are a group of compounds with two 
or more fused rings made up with carbon and hydrogen atoms. Benzo[a]pyrene 
(BaP) is the most well-known compound due to highest carcinogenicity. This 
research was carried out to develop the suitable and reliable sample preparation 
method to analyze BaP in smoked food products. To improve the B(a)P analysis 
method, extraction and purification stages were optimized. Recovery of 
standard with different saponification time and different purification cartridges 
were evaluated to develop the analysis method. 69 samples of smoked meat 
products and 31 samples of smoked fish products were analysed using HPLC/ 
FLD. The mean of BaP content in smoked meat products was 0.42 g/kg and 
ranged from N.D. to 2.83 g/kg. The mean of BaP content in smoked fish 
products was 1.16 g/kg and ranged from N.D. to 2.87 g/kg.

P10 -093

Inhibition Effects of Natural Preservatives on Microbial Growth in 
Wet Noodles
Jiyoung Park*, Gyiae Yun, Myeongki Son, Hwajeong Lee1, Dongsul Kim1, 
Ki-Hwan Park Department of Food Science & Technology, Chung-Ang 
University, Korea, 1Food Investigation Science Team, National Institute of 
Food and Drug Safety Evaluation, Korea

This study was performed to evaluate the inhibition effects on microbiological 
growth by natural preservatives added in wet noodles. The noodles was 
prepared by adding each of grapefruit seed extract (GSE), yucca extract (YE) 
and thiamine dilaurylsulfate (Vit. B1) or combined form at predetermined ratio. 
The variation of numbers in aerobic plate count (APC) and coliform was 
analyzed during 24 days at 15°C. The microorganisms were detected in noodles 
made with natural preservatives and the numbers were increased with time. In 
noodles with higher concentration of preservatives and mixed forms, the 
contamination level was reduced and maintained during storage time. The APC 
level of 1 log CFU/g and no coliforms was found, and little varied with time in 
noodles added mixture of GSE, YE and Vit. B1. These results suggest that the 
natural preservative is not effective to control microorganisms when used 
individually, but the combined ones could inhibit the growth of microorganisms 
effectively. A mixture of GSE, YE and Vit. B1 could be used to replace the 
acidulant in wet noodle products.

P10 -096

Antibiotic Susceptibility of Food-borne Pathogens Isolated from 
Fresh-cut Produce and Organic Vegetables
Minwoo Baek*, Mijin Jo, Hyun-Jung Kim, Yun-Ji Kim, Minseon Koo Korea 
Food Research Institute, Korea

The number of antibiotic resistant bacteria is rapidly increasing because of the 
intensive use and misuse of antimicrobial agents. Antimicrobial resistant is a 
major public health problem due to persistent circulation and contamination of 
resistant strains of bacteria in the environment and food. This study was done to 
evaluate the antibiotic resistance profile of foodborne pathogen isolated from 
fresh-cut produce and organic vegetables. The antimicrobial susceptibility was 
tested by CLSI standard. All Staphylcoccus aureus isolates were resistant to 
benzylpenicillin and ampicillin. The methicillin-resistant S. aureus was not 
detected. Ten percent of Escherichia coli isolates were resistant to tetracycline. 
All of Enterococcus faecalis were resistant to clindamycin and quinupristin/ 
dalfopristin. Multidrug resistance of pathogen isolates was only detected in S. 
aureus. (26%). The major multidrug resistant patterns were benzylpenicillin+ 
ampicillin+gentamicin and benzylpenicillin+ampicillin+ciprofloxacin+tetracy-
cline. The continuous study about the antimicrobial resistance of the pathogen 
isolated from food is required.
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Application of Predictive Models for Growth of Escherichia coli at 
Livestock Distribution Stage
Sin Hye Ahn*, Hyoun Wook Kim1, Ji-Hyun Kim, Joo-Yeon Lee2, Hyun-Dong 
Paik Division of Animal Life Science, Konkuk University, Korea, 1National 
Institute of Animal Science, Korea, 2Korea Livestock Products HACCP 
Accreditation Service, Korea

The aims of this study were to apply mathematical models to predict on the 
growth of Escherichia coli at various storage temperature (5, 15, and 25°C) in 
livestock distribution vehicles for food safety. Microbiological analysis of E. 
coli ATCC 25922 in tryptic soy broth (TSB) was performed for 48 h. The 
obtained data was applied to new logistic model and enumerated with 
fourth-order Runge-Kutta method during the whole storage time. The growth 
indexes used for goodness-of-fit of the predicted and observed data were 
evaluated by bias factors (Bf), accuracy factor (Af) and root mean square error 
(RMSE). The growth rate of cells (log CFU/mL) at each temperature were 0.08, 
0.13, 1.17 and lag time were 14.01, 2.27, and 2.10 h respectively. It represented 
that the growth rate of spoilage bacteria increase whereas the lag time decreased 
as storage temperature increased. These results indicate that the most significant 
factor for bacteria growth is storage temperature. Bf, Af and RMSE values show 
that new logistic model provide good conformity for the growth data and it is 
also reliable to apply the point of microbiological hazard for E. coli at livestock 
distribution.

P10 -100

Influence of Nelumbo nucifera Extracts on Heterocyclic Amines 
Formation and Mutagenicity in Cooked Beef Steak
Eun-mi An*, Han-Seung Shin Department of Food Science and Biotechnology 
and Institute of Lotus Functional Foods Ingredients, Dongguk University, 
Korea

Heterocyclic amines (HCAs) is the food mutagens-carcinogens which founded 
in cooked fish, meat and rich-protein food. This study examined the inhibition 
effect of marinades containing Nelumbo nucifera fraction on HCAs formation 
in cooked beef steak. As a result of Ames assay, beef marinated with Nelumbo 
nucifera butanol fraction (2 g) fried at 190°C showed 61.5% reduction in 
mutagenicity. However, this data revealed no significant difference on 
mutagenicity from ethanol, ethyl acetate, water fractions. Marinade containing 
water fraction of Nelumbo nucifera were added to the beef, which were then 
fried at 190, 225°C. Formation of MeIQx (2-amino-3,8 dimethylimidazo 
[4,5-f]-quinoxalin) and PhIP (2-amino-1-methyl-6-phenylimidazo[4,5-b]-pyridine)
was inhibited ranged from 63.5 to 60.7%. At 225°C grilling for 10 min on each 
side, beef marinated with Nelumbo nucifera water fraction significantly 
(p<0.05) reduced the formation of MeIQx, PhIP and DiMeIQx (2-amino-3,4,8 
trimethylimidazo[4,5-f]-quinoxaline) by 65.3, 67.6 and 73.9%, respectively. 
This work shows that marinade containing Nelumbo nucifera fraction could be 
an alternative method for reduction of HCAs formation in fried beef steak.

P10 -098

Combined Effect of Lactic Acid Bacteria and Citric Acid on 
Escherichia coli O157:H7 and Salmonella Typhimurium
Sheungwoo Seo*, Min Hwa Lee, Day Jung1, Changsun Choi Department of 
Food and Nutrition, School of Food Science and Technology, Chung-Ang 
University, Korea, 1Laboratory of Environmental Microbiology, Gwangju 
Agricultural Technology Center, Korea

Lactic acid bacteria and organic acids can inhibit the growth of pathogenic 
bacteria and spoilage organisms. The combined effect of LAB and citric acid 
was examined in this study. Escherichia coli O157:H7 or Salmonella 
Typhimurium were treated with LAB mixture, LAB mixture + 1% citric acid, 
and LAB mixture + 2% citric acid for 10, 20, 30, 60 min, respectively. The 
number of E. coli O157:H7 or S. Typhimurium was significantly reduced in 60 
min treatment of LAB mixture only. LAB mixture + 1% or 2% citric acid 
significantly reduced E. coli O157:H7 and S. Typhimurium in 10 min. There-
fore the combination of LAB and citric acid is synergistic and effective hurdle 
technology to inhibit foodborne pathogens.

P10 -101

Model System Study for the Formation of the Food Associated 
Carcinogen PhIP
Seung-Eun Moon*, Han-Seung Shin Department of Food Science and 
Technology and Institute of Lotus Functional Food Ingredients, Dongguk 
University, Korea

2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) is a major hetero-
cyclic amine (HCA) belonging to a class of mutagens found in foods. The 
objective of this study was to investigate the influences of glucose, heating 
time, and temperature on the formation of PhIP. In first test, a model system 
containing 0.9 mmol creatinine, 0.9 mmol phenylalanine and different amounts 
of glucose (from 0, 0.3, 0.45, 0.9 to 1.8 mmol) in 3 mL diethylene glycol 
(DEG) was heated at 175°C for 10 min. Heated samples were purified using 
solid phase extraction and HPLC analysis with ultraviolet detection for 
quantification of PhIP. As the result, the addition of 0.45 mmol (in half the 
molar amount of the other two precursors) glucose produced the highest amount 
of PhIP. In second test, a model system containing 0.9 mmol of two precursors 
and 0.45 mmol glucose in 3 mL DEG was heated between 125 and 200°C for 
2.5-180 min. Both time and temperature were found to have a strong impact on 
the formation of PhIP.

P10 -099

Biocontrol and Biofilm Removal of Staphylococcus aureus by 
Bacteriophage Cocktail
Hye-Lim Yoo1*, Young-Duck Lee1,2, Jong-Hyun Park1 1Department of Food 
Science and Biotechnology, Kyungwon University, Korea 2School of Life 
Science and Biotechnology, Korea University, Korea

A variety of food products contaminated with Staphylococcus aureus have been 
reported. This study investigated effect of bio-control and biofilm removal of 
bacteria with bacteriophage. The twenty-six bacteriophages were isolated from 
various environmental samples. The bacteriophages were identified by their 
host spectrum and morphology using transmission electron microscopy, and 
they were analyzed the stability in the external environment. After selecting and 
mixing the superior bacteriophage, bacteriophage cocktail was confirmed for 
effect of biocontrol and biofilm removal of S. aureus. As results, S. aureus in 
kimbap markedly decreased from 7 log CFU/mL to 3 log CFU/mL and that in 
milk was kept in biocontrol of S. aureus after 8 h. In case of biofilm removal, 
two strains of food isolated S. aureus were inoculated with bacteriophage 
cocktail. The effect of biofilm removal was shown when OD of biofilm was 
fallen after 6 h. These results suggested that bacteriophage might be managed 
as biocontrol and biofilm removal agent of bacteria. Furthermore, bacterio-
phage might be contributed to microbiological safety by control of food 
poisoning by S. aureus.

P10 -102

Determination of Polycyclic Aromatic Hydrocarbons in Korean 
Infant Formula Products
Hyoun-Kyoung Cho*, Han-Seung Shin, Meehye Kim1 Department of Food 
Science and Biotechnology and Institute of Lotus Functional Foods 
Ingredients, Dongguk University, Korea, 1Food Contaminants Division, 
National Institute of Food and Drug Safety Evaluation, Korea

Polycyclic aromatic hydrocarbons (PAHs) are a large class of organic 
compounds that are composed of two or more fused aromatic rings and are 
considered carcinogens. The mechanism of PAHs formation is that combustion 
or pyrolysis of organic matter at high temperature produces smaller unstable 
fragments which recombined to form low molecular mass PAHs at first, and 
then high molecular mass PAHs. The objective of this study was determination 
of 7 PAHs in Korean infant formula products with HPLC-FLD analysis. 7 PAHs 
are benzo[a]anthracene, chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, 
benzo[a]pyrene, dibenzo[a,h]anthracene and benzo[g,h,i]perylene. In HPLC 
analysis, n-hexane had higher extraction efficiency than cyclohexane and 
toluene. Florisil cartridge was better than silica gel, acidic, basic, and neutral 
alumina cartridge in clean up process. Method validation also was performed to 
evaluate the analysis method.
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Sanitation Manual for RTE-type Cooked Fish Meat Paste (Eomuk) 
and Fresh Fruit Juice Shops
Weon-Sun Shin*, Do-Yeong Kim, Ji-Na Kim, Young-Hwa Lee, Nam-Young 
Kim1, Ji-Hye Jeong2, Moon-Gi Sohn3 Department of Food & Nutrition, 
Human Ecology, Hanyang University, Korea, 1Division of Research Planning 
& Management, National Institute of Food and Drug Safety Evaluation, 
Korea, 2Department of Fresh Food Technical Management Team, SAMSUNG 
TESCO CO., LTD., Korea, 3Korea Food & Drug Administration, Korea

This research aimed to evaluate an employee's knowledge of hygiene and 
sanitation level and every section's of sanitation management status in 50 
cooked fish meat pastes and 50 fruits & vegetable shops to develop the 
sanitation management manuals. Total mean score of sanitation management in 
19% of restaurants was below 80 points and these shops needed to improve 
sanitation level and sanitation control. In particular, ‘Keeping the standard 
temperature of refrigerator and freezer’ are of critical control points in both 
shops. The sanitary problems of cooked fish meat pastes shops were ‘Storage of 
finished goods’ which scored less than 67 points. Also, ‘Sanitary condition of 
ice-making machine and water purifier’ which scored 62 and 69 points, 
respectively, are the management of critical sanitation factors in fruits & 
vegetable shops. Therefore, the essential sanitation management manuals and 
guidelines based on our researches should be prepared to use easily by 
employee and public service personnel and the education and training focusing 
on the sanitation principles be performed.

P10 -106

Prediction of Technological Effect of Antioxidants According to the 
Climate Change
Jin Yeong Choe*, Jung Ho Kim, Han Na Cho, So Young Kwon, Myung Sub 
Chung1, Hyung Hee Baek Department of Food Engineering, Dankook 
University, Korea, 1Department of Food Science and Technology, Chung-Ang 
University, Korea

The aim of this study was to simulate technological effect of antioxidants 
according to climate change. Ham and jerky containing sodium erythorbate and 
dressing and mayonnaise containing calcium disodium ethylenediamine-
tetraacetate (EDTACa2Na) were used for storage experiment (humidity: 65, 75, 
and 85%; temperature: 25, 35, and 45°C) for 30 days. Arrhenius equations were 
used to simulate technological effect. When simulation was carried out with 
climate change data, those of sodium erythorbate and EDTACa2Na are expected 
to decrease by 4.2-4.6% (ham), 1.3-1.9% (jerky), 2.8-3.2% (dressing), and 0.4- 
4.5% (mayonnaise). On applying climate change data during summer, those of 
sodium erythorbate and EDTACa2Na are expected to decrease by 5.4-20.7%. 
Therefore, climate change is expected to decrease technological effect of 
antioxidants.

P10 -104

Antiviral Activity of Alcohol and Vinegar Drinks Fermented with 
Hericium erinaceus on Norovirus Surrogate Models
Min Hwa Lee*, Tong Lee, Bokyung Moon, Changsun Choi School of Food 
Science and Technology, College of Natural Science, Chung-Ang University, 
Korea

Hericium erinaceus (HE) is known to have anticancer activity, immune 
enhancement, and bioactive mechanism. The aim of this study is to investigate 
the antiviral activity of alcohol-and vinegar-fermented drinks with HE against 
norovirus surrogates models. The HE alcohol drink was fermented with 0.5-1% 
HE. The HE vinegar drink was fermented with HE alcohol drink by Aceto-
bacter aceti ATCC 1010. The final concentration of acetic acid in HE vinegar 
drink was 0.5%. For antiviral activity test, 7.75 log10 plague forming unit 
(PFU)/mL of feline calicivirus (FCV) and 7.90 log10 PFU/mL of murine 
norovirus (MNV) were treated for 10 min with HE alcohol- or vinegar- 
fermented drinks. The viral titers of FCV and MNV were determined by plaque 
forming assay on Crandell-Reese feline kidney (CRFK) and RAW 264.7 cells. 
HE alcohol- and vinegar-fermented drinks reduced the bioavailability of 
norovirus surrogates significantly (p<0.01). Especially, FCV and MNV showed 
0.74±0.12 and 0.64±0.30 log reduction under the treatment of 0.5% HE 
alcohol-fermented drink. Further study should be performed to investigate the 
antiviral mechanism of HE fermented drinks against norovirus models.

P10 -107

Combined Effect of Temperature and Relative Humidity on 
Staphylococcus aureus in Lettuce
Jun Wang*, Tian Ding, Na-Jung Choi, Ha-Na Kim, S. M. E. Rahman, 
Joong-Hyum Park, Deog-Hwan Oh Department of Food Science and 
Biotechnology and Institute of Bioscience and Biotechnology, Kangwon 
National University, Korea

The objective of the present study was to investigate the combined effect of 
temperature (15, 25, and 35°C) and relative humidity (60, 70, and 80%) on the 
growth of Staphylococcus aureus in lettuce. The experimental data were 
collected under each combined condition, and were then fitted into Baranyi 
model to generate growth rate (GR), lag time (LT) and maximum population 
density (MPD) with high determination of coefficients (R2＞0.98). The 
secondary models for the obtained growth parameters were conducted through a 
second grade polynomial equation. Then, the external validation was carried 
out to evaluate the performance and reliability of the developed models using 
three indices, bias factor (Bf), accuracy factor (Af) and the standard error of 
prediction expressed as a percentage (%SEP). The calculated results of Bf, Af

and %SEP values of the predictive models for GR, LT and MPD demonstrated 
that the developed secondary models could provide a good fit between the 
experimental and predicted data.

P10 -105

Influence of Climate Change on Technological Effect of Preservatives
Jung Ho Kim*, Jin Yeong Choe, Han Na Cho, So Young Kwon, Myung Sub 
Chung1, Hyung Hee Baek Department of Food Engineering, Dankook 
University, Korea, 1Department of Food Science and Technology, Chung-Ang 
University, Korea

The aim of this study was to simulate technological effect of preservatives 
according to climate change. Fish paste, ham, and jerky, which contain 
potassium sorbate, were used for storage experiment (humidity: 65, 75, and 
85%; temperature: 25, 35, and 45°C) for 30 days. Mixed drink and cheese were 
chosen to predict effectiveness of sodium benzoate and sorbic acid, respec-
tively. Arrhenius equations were obtained for the prediction of effectiveness of 
preservatives. When simulation was carried out with climate change data, those 
of potassium sorbate in fish paste and ham are expected to decrease by 
7.3-9.5% and 8.8-9.9%, respectively. On applying climate change data during 
summer, those of potassium sorbate in fish paste and ham decreased by 
25-40.4% and 20-29.3%, respectively. However, potassium sorbate in jerky, 
sodium benzoate in mixed drink, and sorbic acid in cheese didn’t show any 
change in effectiveness.

P10 -108

Effect of Ascendant’s Sensitization with an Allergen on the 
Descendant’s Response to the Allergen
Dong-Hwa Shon*, Mi-Hae Kim, Seo-Yun Lee Food Function Research 
Group, Korea Food Research Institute, Korea

In order to assess the descendant’s response to an allergen when the ascendant 
was sensitized with the allergen, we developed and utilized animal experi-
mental model in BALB/c mice using ovomucoid (OM) as a model allergen, and 
adopting intraperitoneal (i.p.) administration as an antigen stimulating route. 
That is, for the sensitization of ascendant, OM and alum were i.p. injected into 
F0 mice. And then in order to induce descendant’s allergic response, OM and 
alum were also i.p. injected into the F1 mice. As the results, F1 mice derived 
from F0 sensitized with OM showed high score of systemic allergic symptoms, 
high in vivo production of specific and total IgE, and high in vitro IL-5 
production (a Th2 cytokine), compared to F1 derived from un-sensitized F0. 
Therefore in this study these results suggested that mother mice exposed to and 
allergic to a certain antigen could make offspring mice become more allergic to 
it than un-sensitized mother mice.
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Inactivation Effect of Thymol with Ultrasound against Salmonella
Typhimurium
S. J. Yun*, M. S. Rhee Division of Food Bioscience and Technology, College 
of Life Sciences and Biotechnology, Korea University, Korea

Salmonella Typhimurium is one of the major foodborne pathogenic bacteria and 
concern in public health. Thymol, a kind of non-toxic essential oil have the 
property of antimicrobial activity. The aim of this study was to investigate the 
antimicrobial activity of thymol and ultrasound alone or their combination 
effects against S. Typhimurium. The mixture of 3 strains of S. Typhimurium 
were subjected to 1) thymol (concentration: 100, 200, and 400 mg/L; time: 20 
min) and 2) ultrasound (temperature: 22, and 45°C; time: 20 min; frequency: 40 
KHz) respectively and simultaneously. S. Typhimurium was reduced about 2 
log CFU/mL after 200 mg/L thymol treatment, about 7 log CFU/mL after 400 
mg/L, and in the other conditions such as 100 mg/L thymol, 22°C and 45°C
ultrasound, significant effects were not detected. In case of combination 
treatment, however, a synergistic effect was observed and the result showed that 
optimized condition (200 mg/L thymol and 45°C ultrasound) had the greatest 
synergistic effect up to 5 log CFU/mL reduction. This new inactivation method 
can be used for controlling S. Typhimurium and improving our health care.

P10 -112

Inactivation of Cronobacter sakazakii and Salmonella enterica
Serovar Typhimurium by Caprylic Acid in Combination with Citric 
Acid or Vanillin in Reconstituted Infant Formula
M. J. Choi*, M. S. Rhee Division of Food Bioscience & Technology, College 
of Life Sciences & Biotechnology, Korea University, Korea

The antimicrobial effect of nature-derived compounds on the inactivation of 
Cronobacter sakazakii and Salmonella Typhimurium was examined in 
reconstituted infant formula. The inoculated formula samples (approximately 
107 CFU/ml) with both bacteria were periodically (0, 5, 10, and 30 min) treated 
with caprylic acid (10 and 20 mM), citric acid and vanillin (15 and 30 mM) at 
40 and 45°C. Except for the 10 mM caprylic acid combined with 15 mM citric 
acid or vanillin at 40°C, the bacterial population was significantly decreased 
(p<0.05) as a function of time and temperature. The bactericidal effect was 
stronger at all time points and most combination resulted in a synergistic effect. 
In addition, injured desiccated cells were not recovered at a low concentration 
in the validation analysis. Disintegration of the membrane integrity and 
negative changes of cell morphology was determined by flow cytometry and 
transmission electron microscopy. This study provides a new practical 
technique to eliminate contaminated bacteria, and the definitive damaged 
observed in the cell could be helpful in better understanding the bactericidal 
mechanism of natural compounds in infant formula.

P10 -110

A Potential Hazard from Temperature Increase of Foods Stored in 
Car Trunk in Summer
S. H. Jeon*, S. A. Kim, H. K. Jung, S. J. Yun, J. A. Han1, S. H. Lee1, H. 
S. Gwak1, I. G. Hwang1, M. S. Rhee Division of Food Bioscience and 
Technology, College of Life Sciences and Biotechnology, Korea University, 
Korea, 1Food Microbiology Division, National Institute of Food and Drug 
Safety Evaluation, Korea

The previous study reported the half of consumers (50.3%) transferred the 
purchased foods from the large discount store using car trunk. The behavior 
may cause growth of foodborne pathogen due to the increase of internal 
temperature of food up to temperature of growth potential during transferring 
especially in summer. We exposed car to sunlight in summer and measured 
internal temperature of trunk and potential hazard foods (fresh meat, frozen 
meat, egg, milk, and tofu) at interval of 10 min up to 3 h. The temperature of 
trunk steadily increased with longer exposure and reached 42°C. The 
temperature of foods dramatically increased and reached 33 (frozen meat), 35 
(milk), 36 (tofu), 37 (egg), and 38°C (fresh meat) after 3 h. Refrigerated foods 
are exposed to danger zone (5-60°C) in the initial time and frozen meat is 
exposed after 90 min. Prolonged exposure in danger zone may cause growth of 
foodborne pathogen and potential hazard about food poisoning. The study 
requires purchased foods should transfer as fast as possible using back seat 
instead of trunk to be kept out of the danger zone and consumers should realize 
importance of time-temperature control.

P10 -113

In-House Food Hygiene and Safety Management
S. A. Kim*, N. H. Kim, M. J. Choi, S. J. Yun, S. H. Jeon, J. M. Song1, 
Y. M. Jo1, J. A. Han2, S. H. Lee2, H. S. Gwak2, I. G. Hwang2, M. S. Rhee 
Division of Food Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 1Green Consumer Network, Korea, 
2Food Microbiology Division, National Institute of Food and Drug Safety 
Evaluation, Korea

The objective of this study was to improve the in-house food hygiene and safety 
management and the recognition of consumers through education and publi-
cation. Our approaches were 1) to analyse hazards in house, 2) to set the food 
handling guideline and develop the guide book, 3) to develop the educational 
contents, 4) to educate 1,000 consumers, 5) to evaluate the training and 
contents, 6) to hold the public campaign, and 7) to publicize the results on TV 
and in newspapers. Various potential hazards including food purchase order, 
storage method, cross-contamination, thawing method, and washing hands were 
analyzed. The developed guide book and educational contents based on hazard 
analysis covered scientific and specific information on overall food safety 
management in house. They might be useful to lead the wholesome habits in 
house. Consumer's recognition related to food safety was improved after the 
training using developed contents. Our results are expected to inspire the 
consumer's recognition on food safety and to reduce domestic foodborne 
illness.

P10 -111

Microbial Hazard Analysis of Manufacturing Processes for Starch 
Noodle
JinYoung Cheon*, JiHye Yang, Hyoungsu Park1, Ki-Hwan Park1, Gyungjin 
Bahk2, Hwajeong Lee3, Dongsul Kim3, Kyung Ryu Dept. of Food & 
Nutrition, Yeungnam University, Korea, 1Dept. of Food Science & Technology, 
Chung-Ang University, Korea, 2Dept. of Food & Nutrition, Kunsan National 
University, Korea, 3Food Investigation Science Team, National Institute of 
Food and Drug Safety Evaluation, Korea

The purpose of this study was to identify control points through microbiological 
hazard analysis in the manufacturing processes of starch noodles. Samples were 
collected from the ingredients, manufacturing processes and equipment. 
Microbiological hazard assessments were performed using aerobic plate counts 
(APC), Enterobacteriaceae (EB), E. coli and five pathogens including B. cereus, 
E. coli O157:H7, L. monocytogenes, Salmonella spp., and S. aureus. The average 
counts of APC in raw materials were 3.03 log CFU/g and EB was below 1 log 
CFU/g. The contamination levels after kneading were 4.18 log CFU/g for APC 
and 3.04 log CFU/g for EB. APC decreased to less than 1 log CFU/g and EB 
were not detected after gelatinization, but they were increased to 5 and 4 log 
CFU/g, respectively in cooling step and the levels were maintained to final 
products. No E. coli and pathogens were detected in any of the samples. These 
results suggest that the gelatinization process is a critical control point for 
microbiological safety, and the cooling water should be treated and controlled 
to prevent cross contamination by prerequisite program.

P10 -114

Food Safety Perceptions and Practices of Housewives in Korea
S. A. Kim*, H. K. Jung, N. H. Kim, M. J. Choi, S. J. Yun, H. S. Kim1, 
B. I. Park1, J. A. Han2, S. H. Lee2, H. S. Gwak2, I. G. Hwang2, M. S. Rhee 
Division of Food Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 1Gallup Korea, Korea, 2Food 
Microbiology Division, National Institute of Food and Drug Safety Evaluation, 
Korea

The aim of this study was to determine actual behaviors of consumer as well as 
perceptions on food safety in house. Interviews of 609 randomly selected 
homeholders in Korea were conducted. The questionnaire was divided into 
eight sections: 1) a demographic section, 2) food purchase, 3) storing, 4) 
cooking and serving, 5) leftover management, 6) personal hygiene, 7) domestic 
kitchen utensils, and 8) food safety knowledge and perception. Some consumers 
had wrong perception or behaviors with food safety control. About half of the 
consumers (47.1%) responded that they purchased foods in market without any 
orders and 5.1% bought the frozen and refrigerated foods before other foods. 
That means many consumers could not recognize importance of time and 
temperature control in food purchase. Only about two-third of respondents 
thought that leftover storage and thawing in room temperature was dangerous 
and they actually stored the leftover in room temperature (39.6%) and thawed 
the frozen meat or fish products by setting them in room temperature (36.9%). 
It is required that consumer education by government should be conducted to 
enhance homehold food safety awareness. 
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Development of Consumer Education Manual for Dietary Life Safety
H. W. Kim*, N. H. Kim, S. A. Kim, M. J. Choi, S. J. Yun, M. Yoon1, J. 
O. Kim1, Y. J. Choi2, S. K. Lee2, M. S. Rhee Division of Food Bioscience 
and Technology, College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Consumers Korea, Korea, 2Children’s Dietary Life Safety 
Division, KFDA, Korea

Since there are few consumer-based education programs for dietary life safety, 
consumers have been difficult in fully understanding and applicating the dietary 
life safety information. We designed draft for educational contents to evaluate 
the effects of training programs and consumer preferences for the contents. The 
total of 1,070 consumers (350 juveniles; 360 undergraduate students; 360 
housewives) took part in the pilot education programs, and survey was 
performed to seek the most effective education method for each group. The 
level of awarness on dieteray life safety was significantly improved for most of 
consumers by education program. The effective ways for each group were 
active learning educational technologies for juveniles, motivations for under-
graduate student, and two-way communications for housewives, respectively. 
These results are expected to suggest proper data of further consumer education 
for dietary life safety.

P10 -118

Study on International Consumer-based Information Transfer 
System for Dietary Life Safety Management 
N. H. Kim*, M. J. Choi, S. H. Jeon, H. W. Kim, M. Yoon1, J. O. Kim1, S. 
K. Lee2, Y. J. Choi2, M. S. Rhee Division of Food Bioscience and Technology, 
College of Life Sciences and Biotechnology, Korea University, Korea, 
1Consumers Korea, Korea, 2Children’s Dietary Life Safety Division, KFDA, 
Korea

To suggest better information transfer system and extend the base of consumer 
publicity, we conducted domestic and foreign case studies on providing dietary 
life safety information to consumers (41 government branches, 11 consumer 
organizations, and 10 leading food companies). A number of on/off-line 
education programs were surveyed. Total 15 successful cases (e.g. USDA Food 
Safety Discovery Zone Mobile and E-mart healthy eating behavior program for 
children) were analyzed for the benchmark. Based on the research results, the 
optimum brochure draft was drawn for consumer education including contents 
as follows; guide for good dietary life, green food zone, well-being menu, etc. 
In addition, suitable education programs were recommended for juveniles, 
undergraduate students, and housewives. Our results may contribute to provide 
abundant database to establish consumer-based information transfer system on 
dietary life safety management.

P10 -116

Survival of Foodborne Pathogenic Bacteria in the Fermented 
Alcoholic Beverages
N. H. Kim*, M. S. Rhee Division of Food Bioscience and Technology, College 
of Life Sciences and Biotechnology, Korea University, Korea

As export of makgeolli, the Korean traditional alcohol, has increased, 
microbiological safety in the fermented alcoholic beverage becomes issued. We 
tested survival of foodborne pathogens (Bacillus cereus, Escherichia coli
O157:H7, Salmonella Typhimurium, Staphylococcus aureus, and Listeria 
monocytogenes) artificially inoculated up to 2-3 log CFU/mL in 1) beer, 2) 
makgeolli, 3) yakju, 4) fruit wine, and 5) cheongju in Korea. In yakju, fruit 
wine, and cheongju, all the tested bacteria could not survive more than 2 days. 
In beer and makgeolli, however, E. coli O157:H7 showed the highest resistance 
(> 2 log CFU/mL survivors) and the longest duration (> 7 days) followed by 
Staph. aureus and L. monocytogenes. Cell survival in room temperature storage 
(22°C) decreased quickly (< 2 days) rather than refrigeration (5°C). The 
fermented alcoholic beverages may have potential hazards regarding foodborne 
pathogens, and it is imperative to study continuously on microbial conta-
mination in these products.

P10 -119

Survey for Consumer Demands on Dietary Life Safety Information
E. S. Choi*, N. H. Kim, S. A. Kim, M. J. Choi, S. J. Yun, H. S. Kim1, B. 
I. Park1, S. K. Lee2, Y. J. Choi2, M. S. Rhee Division of Food Bioscience 
and Technology, College of Life Sciences and Biotechnology, Korea 
University, Korea, 1Gallup Korea, Korea, 2Children’s Dietary Life Safety 
Division, KFDA, Korea

As the consumers’ perception on food safety has been improved, demands of 
consumers for reliable food safety information have been increasing. We 
conducted a survey of 609 respondents to examine preferences and demands of 
consumers on dietary life safety information. The questionnaires consisted of 
categories regarding Korean consumers as follow: 1) interest in dietary life 
safety information, 2) acquisition routes of the information and their reliability 
3) awareness on KFDA governmental web-sites and their information, 4) 
subjects of information you want to know, 5) preferred delivery way of 
newsletters and education methods. Consumers generally obtained food safety 
information through mass media (63.7%), while governmental information was 
reliable but not frequently used. The highest demands of consumers for 
information were balanced nutrition management guideline (40.7%) and food 
poisoning precaution (40.6%). Consumers preferred education using 
promotional brochures and pamphlets in public institution. It is required to 
reflect the awareness levels and demands of consumer to governmental 
consumer education policy and publicize dietary life safety more actively.

P10 -117

Degradation Rates of Pesticide Residues in Kidney Bean Leaves by 
Temperature Conditions
Mi-Gyung Lee*, Seunghyun Kim, Janice Baysa, Jung-Joon Park1, Yeon Jae 
Bae1, Kijong Cho1, Hyang Sook Chun2, Myung Sub Chung3 Andong National 
University, Korea, 1Korea University, Korea, 2Korea Food Research Institute, 
Korea, 3Chung-Ang University, Korea

This study aimed to investigate differences in degradation rates of pesticide 
residues in kidney bean leaves to understand the impacts of climate change on 
residual pesticides. Acrinathrin and spiromesifen were sprayed on kidney bean 
leaves and incubated at constant temperatures of 20, 25, 30, and 35°C. After 48 
h, pesticide residues were analyzed to determine residual amounts. Acrinathrin 
compound was analyzed by acetone extraction, liquid-liquid partition with 
dichloromethane, clean-up with florisil cartridge, and gas chromatograph 
equipped with electron capture detector; spiromesifen by acetonitrile extraction, 
liquid-liquid partition with water and 5% NaCl solution, clean-up with silica 
cartridge, and high performance liquid chromatograph equipped with UV 
detector. The results showed that pesticide chemicals are more readily degraded 
by a rise in temperature. Moreover, there was a rapid degradation of pesticides 
at temperatures higher than 25°C. In conclusion, change of climate parameter 
such as temperature rise may affect residue concentration of pesticide.

P10 -120

Extension of the Shelf Life of Fresh Chicken Meat by Slightly 
Acidic Low Concentration Electrolyzed Water Combined with 
Modified Atmosphere Packaging
S. M. E. Rahman*, Tian Ding, Jun Wang, Na Jung Choi, Ha Na Kim, Joong- 
Hyun Park, Deog-Hwan Oh Department of Food Science and Biotechnology, 
College of Biotechnology and Bioscience, Kangwon National University, 
Korea

The combination effect of slightly acidic low concentration electrolyzed water 
(SlALcEW) and modified atmosphere packaging (MAP) on the quality and 
shelf-life of fresh chicken meat was investigated. Chicken meat was stored as 
aerobic control without treatment, treated with SlALcEW alone, MAP (70% O2/ 
30% CO2), and MAP + SlALcEW at 4°C for 20 days. Pseudomonas, lactic acid 
bacteria, Brochothrix thermosphacta, and Enterobacteriaceae members were 
monitored. Among these treatments the best preservation for chicken meat was 
in MAP + SlALcEW maintaining acceptable color together with oxidation 
stability and acceptable microbial loads until the end of storage period of 
twenty days.



273

The 78th Annual Meeting

P10 -121

Horizontal Transfer of the Tetracycline Resistance and Co- 
resistance to Other Antimicrobial Classes in Swine and Human 
Escherichia coli
Min-Jeong Kim*, Min-Tae Kim, Haet-Nim Yoon, Byoung-Wook Kim, 
Jae-Won Kim1, Gun-Jo Woo Department of Food Bioscience and Technology, 
Korea University, Korea, 1Bioscience Research Center, CJ CheilJedang, Korea

Antimicrobial resistant (AMR) bacteria have been selected since antibiotics 
were used/misused to treat infectious diseases of humans and food-producing 
animals and also enhance meat production. With the spread of AMR, it would 
be potential health crisis that commensal and pathogenic bacteria could acquire 
AMR genes by transferable genetic elements through contaminated food chain. 
Thus, we investigated horizontal gene transfer in 258 tetracycline resistant (TcR) 
E. coli recovered from swine farms and humans in 3 provinces, Korea by in 
vitro conjugation assay. All the TcR isolates were found to be harboring tet (A), 
tet (B), and tet (D) gene each or in combination of two genes and 50.0% of the 
isolates were co-resistant to β-lactam antibiotics, chloramphenicol (C) and 
trimethoprim-sulfamethoxazole (SXT). All but one strain (99.6%) were 
transferred TcR pheno- and genotypes to recipient J53 azideR strain, and other 
plasmid associated CR genes (flo cmlA) and integron related SXTR genes (sul1, 
sul2, sul3 and int ) were transmitted. This study indicated that AMR genes 
encoded on plasmid were transferable to antimicrobial susceptible bacteria 
independently or linked with gene cassette.

P11 -001

Resveratrol Inhibits Cellular Oxidative Stress through the SIRT1- 
FOXO3a Pathway in the Diabetic Milieu
Jung-mi Yun*, Ishwarlal Jialal1, Sridevi Devaraj1 Department of Food and 
Nutrition, Kwangju Women’s University, Korea, 1Department of Pathology and 
Laboratory Medicine, University of California, USA

It has been suggested that loss of SIRT1 activity may be associated with 
metabolic diseases such as diabetes and atherosclerosis. In this study, we aimed 
to the test protective effect of resveratrol on cellular oxidative stress through the 
SIRT1-FOXO3a pathway under high-glucose conditions. In T1DM patients, 
SIRT1 expression was significantly decreased and p47phox expression was 
increased compared to control. Under HG in vitro, SIRT1 and FOXO3a were 
significantly decreased compared to NG. This decresase was reversed by 
resveratrol treatment. Also HG-induced superoxide production and p47phox 
were significantly downregulated by resveratrol treatment. To determine if 
SIRT1 modulates FOXO3a specifically in high-glucose conditions, we 
employed an additional approach of RNA interference-mediated knockdown of 
the SIRT1 gene. SIRT1 small interfering RNA inhibited FOXO3a and p47phox 
expression in high glucose conditions and also decreased the intracellular 
superoxide production. These results indicate that resveratrol decreases 
HG-induced superoxide production via inhibition of SIRT1, induction of 
FOXO3a and inhibition of the p47phox in monocytes. 

P10 -122

Characterization of Antimicrobial Resistance of Meat-borne Entero-
coccus faecium
Byoung-Wook Kim*, Haet-Nim Yoon, Min-Tae Kim, Jae-Won Kim1, Hyo-Sun 
Kwak2, Gun-Jo Woo Laboratory of Food Safety and Evaluation, Department 
of Food Bioscience and Technology, Korea University, Korea, 1Bioscience 
Research Center, CJ CheilJedang, Korea, 2Korea Food and Drug Admini-
stration, Korea

Enterococcus spp. are frequently found in the gastrointestinal tract of human, 
animal and distributed widely in environment. Humans were often infected by 
antimicrobial resistant Enterococcus spp. through food and environment. These 
infections became more difficult to treat and threaten public health. The aim of 
this study was to investigate antimicrobial resistance profile and resistance 
determinants in erythromycin resistant Enterococcus faecium. A total of 123 E. 
faecium were collected from fish, pork and beef. Antimicrobial susceptibility 
test was performed by disk diffusion, in accordance with Clinical Laboratory 
Standard Institute guidelines. Of the total isolates, resistance to rimfampin was 
the highest, followed by erythromycin and tetracycline. Four and 16 isolates 
were resistant to high concentration of gentamicin and streptomycin, respec-
tively. In this study, we focused on the prevalence of antimicrobial resistance, 
especially erythromycin and confirmed resistance determinants. Further studies 
will be conducted on the high level aminoglycosides resistance (HLAR) in E. 
faecium.

P11 -002

Ovalbumin Induces the Expression of Cyclooxygenase-2 and 
Inducible Nitric Oxide Synthase
Hwa-Jeong Shin*, Jae-Ran Lee, Hye-Jeong Park, Soo-Jung Kim, Hee-Jin Ahn, 
Ji-Soo Kim, Hyung-Sun Youn Department of Medical Science and Depart-
ment of Biomedical Laboratory Science, College of Medical Sciences, 
Soonchunhyang University, Korea

In the children, egg allergy has been reported as the most prevalent food 
hypersensitivity. The major egg allergens were mainly contained in the egg 
white, for example, ovalbumin and ovomucoid. Ovalbumin is the major protein 
in egg white, comprising 54% of its total protein content and has been widely 
used in experimental animal models of inhalant and dietary allergies, but its 
allergy mechanism is not clearly identified. In this study, we showed that OVA 
induced NF-κB activation resulting in the expression of cyclooxygenase-2 and 
inducible nitric oxide synthase. All the data suggest new approaches for the 
development of efficient anti-allergic strategies. 

P10 -123

Effects of HACCP System Implementation on Meat Processing 
Plants in Korea
Seung Hee Baek*, Hyung Kun Lim, Hyun Soo Kim, Soo Cheol Kang, Won 
Cheol Lee, Soo Il Pyo, Hee-Jin Suk, In Sik Nam Korea Livestock Products 
HACCP Accreditation Service, Korea

The objective of this study was to investigate the problems and benefits 
associated with the implementation of HACCP on meat processing plants in 
Korea. The survey was carried out by randomly selecting 115 HACCP 
accredited meat processing plants areas across the country. The results were as 
follows: Respondents were divided into four groups according to the number of 
employees, and we asked them questions related to the effect of HACCP 
implementation. Most respondents replied that there was increase in customer 
satisfaction and plant image (91.43 and 94.29%, respectively) after HACCP 
implementation, and 60.95% indicated that their plant had increased turnover 
(p<0.05). A total of 98.09% of respondents had the opinion that their plant 
workers had an improvement in their understanding of food hygiene by 
HACCP implementation (p<0.05). Approximately 79% respondents indicated 
that customer complaints decreased as a result of HACCP implementation.

P11 -003

Suppression of TRIF-dependent Signaling Pathway of Toll-like 
Receptors by Parthenolide
Hwa-Jeong Shin*, Jae-Ran Lee, Soo-Jung Kim, Hye-Jeong Park, Ji-Soo Kim, 
Hee-Jin Ahn, Hyung-Sun Youn Department of Medical Science and 
Department of Biomedical Laboratory Science, College of Medical Sciences, 
Soonchunhyang University, Korea

Toll-like receptors (TLRs) induce innate responses for host defense against 
invading microbial pathogens. The microbial pathogens trigger the activation of 
two downstream signaling pathway of TLRs; MyD88- and TRIF- dependent 
pathways. Parthenolide, as the active ingredient of feverfew (Tanacetum 
parthenium), inhibits the MyD88-dependent pathway by inhibiting the activity 
of inhibitor-kB kinase. However, parthenolide is not known whether it can 
modulate the TRIF-dependent pathway. To evaluate the therapeutic potential of 
parthenolide, its effect on signal transduction via the TRIF-dependent pathway 
of TLRs induced by agonists was examined. Parthenolide inhibited nuclear 
factor-kB and IRF3 activation induced by LPS or poly[I:C], and the 
LPS-induced phosphorylation of IRF3 as well as interferon-inducible genes 
such as IP-10. These results suggest that parthenolide can modulate TRIF- 
dependent signaling pathways of TLRs.
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Antioxidant and Anticancer Activities of Kochujang Containing 
Enzyme-treated Amino Acid and White Lotus Extract
Jin Ju Yu*, Seong Jin Lee, Chan Ho Oh, Suk Heung Oh Department of Food 
& Biotechnology, Woosuk University, Korea

We investigated whether kochujang containing enzyme-treated amino acid 
powder and/or white loutus extract could have enhanced anti-oxidant and 
anti-cancer activities. Four types of kochujang were prepared: 1) control 
kochujang (CK); 2) enzyme treated amino acid powder added kochujang (GK); 
3) white loutus extract added kochujang (WK); 4) white loutus extract and 
enzyme-treated amino acid powder added kochujang (WGK). The extracts of 
WK and WGK obtained from 30-day and 60-day fermented samples showed 
higher antioxidant activity compared with CK and GK extracts. In addition, the 
WK and WGK kochujang extracts significantly retarded the proliferation of 
human acute promyelocytic leukemia (HL60) and human histiocytic (U937) 
cells. The GK and WGK Kochujang extracts also showed anticancer activities 
against human acute monocytic leukemia (THP-1) cells. The results suggest 
that the white lotus extract and enzyme-treated amino acid powder could be 
used for the enhancement of antioxidant and anticancer activities of kochujang.

P11 -007

Radical Scavenging Effect and Anti-inflammatory Activity of 
Gastrodia elata Blume in LPS-treated RAW 264.7 Macrophage
Soon Ah Kang1*, Ji Hoon Paek1, Sun Jin Lee1, Jun Bum Shin1, Geun Eog 
Ji2,3 1Department of Fermented Food Science, Seoul University of Venture & 
Information, Korea, 2Dept. Food and Nutrition, Seoul National University, 
Korea, 3Research Institute, Bifido Inc., Korea

Generally processed Gastrodia elata Blumein safe, as well as clinically 
applicable in diet therapy for cerebral related disease and hypertension was 
used. The purpose of this study was to investigate the effects of the extracts of 
Gastrodia elata Blume on the anti-oxidant and anti-inflammatory activities in 
lipopolysaccharide-stimulated RAW 264.7 macrophage. Inhibitionof NO 
production was observed when cells were cotreated with fractions of Gastrodia 
elata Blume and lipopolysaccharide. The anti-inflammatory effect of Gastrodia 
elata Blume is associated with the suppression of NO, PGE2, and TNF-α in 
lipopolysaccharide-stimulated RAW 264.7 macrophage. Therefore, the results 
obtained from this study provide an alternative protective mechanism of 
Gastrodia elata Blume and provide information on the potential use of 
Gastrodia elata Blume for the amelioration of the pathogenic conditions related 
to overproduction of NO and PGE2. However, the mechanism of the infla-
mmatory effect must be evaluated through various parameters related to the 
induction of NO production. These results suggest that Gastrodia elata
Blumehas radical scavenging effect and anti-inflammatory effect.

P11 -005

Effects of White Lotus Extracts on Sleeping, Chloride Influx and 
Oxidation
Suk Heung Oh*, Jin Ju Yu, Hae Jin Kim, Ki Wan Oh1, Jae Soon Eun2 

Department of Food and Biotechnology, Woosuk University, Korea, 
1Department of Pharmacy, Chungbuk National University, Korea, 2Department 
of Pharmacy, Woosuk University, Korea

We investigated whether the white lotus extracts could enhance the pento-
barbital-induced sleeping behaviors and chloride influx, as well as have an 
antioxidant function. When accessing the effect to sleeping behaviors, extract 
from the mature leaf, which was dried without roasting (DML), increased the 
sleeping time twice as more as the compared to the control group. Also, the 
DML extract increased chloride influx in primary cultured cerebellar granule 
cells. The antioxidant function of white lotus extract derived from each part had 
similar performance throughout the samples when being compared to ascorbic 
acid. The results suggested that white lotus extracts could contain components 
that are able to potentiate pentobarbital-induced sleeping behaviors and to 
activate chloride channel, as well as antioxidant function.

P11 -008

Anti-diabetic Effects of Extracts of Monascus-fermented Yam in 
Genetic Diabetic Mice
Soon Ah Kang*, Mi-Ja Kim1, Ji Hoon Paek, Kyung Yi Chung, Chul Cheong, 
Chul-Ho Kim2 Dept. of Fermented Food Science, Seoul University of Venture 
& Information, Korea, 1Kohwang Medical Research Institute, Kyung Hee 
University, Korea, 2Biotechnology Research Division, Korea Research Institute
of Bioscience and Biotechnology, Korea

The present study examined the possible anti-diabetic effect of extracts of 
Monascus-fermented Yam in genetically diabetic animal model using mouse 
strain C57BL/6J-db/db (db/db). Extracts of Monascus-fermented Yam supple-
mentation significantly reduced the body weight, blood glucose levels, blood 
triglyceride and cholesterol concentrations in db/db mice. Intraperitoneal 
glucose tolerance was also improved, and this improved blood glucose control 
could result from enhanced insulin intensitivity, as well as increased insulin 
release. Immnuohistochemical study revealed that pancreatic B-cell mass was 
increased by extracts of Monascus-fermented Yam supplementation in db/db 
mice. Furthermore, blood insulin levels were increased by extracts of 
Monascus-fermented Yam supplementation in dose-dependent manner. The 
anti-inflammatory effect of extracts of Monascus-fermented Yam is associated 
with the induction of COX-2, TNF-alpha, and IL-6 in alloxan-stimulated MIN 
cell. These results indicate that extracts of Monascus-fermented Yam improve 
diabetes though enhancement of pancreatic beta-cell and increase of insulin 
release.

P11 -006

Collagenase Inhibition and Anti-oxidative Activities of Glycosami-
noglycans Extracted from the Ascidian (Halocynthia roretzi) Tunics
Byeong-Dae Choi*, Grace Palmos, Bernadeth Ticar, Shi-Hyang Park, Yeung 
Joon Choi, Hwan-Yeol Kang1 Department of Seafood Science and Technology, 
Gyeongsang National University, Korea, 1Amaranth Cosmetic Co., Korea

The current study was performed to investigate of collagenase inhibition and 
anti-oxidative activities of glycosaminoglycans (GAGs) from the ascidian 
(Halocynthia roretzi) tunics. The GAGs extracted from the tunics of H. roretzi
were applied to a DEAE-Sepharose Fast Flow column (30 × 5 cm) equilibrated 
with 0.5 M sodium phosphate buffer (pH 6.0). Fractions were collected and 
assayed by metachromasia using 1,9-dimethylmethylene blue based on the 
method by Handley and Buttle (1995) for the presence of sulfated glycosami-
noglycans and by carbazole reaction for hexouronic acid. The positive fractions 
were pooled, dialyzed against distilled water and lyophilized. The collagen 
inhibition activcites were higher than that of retinyl acetate at 10 mg/mL, 
respectively. The C-peptide formation ratios were also higher than that of 
control group at each of concentration. Seventy two hours incubation of 
CCD986sk cell line showed 28.9% higher cell peroliferation activities than 
control group. The DPPH radical scavenging activities (at 50 mg/mL) were 
similar to the control group which is ascorbic acid at 1 mg/mL concentration. 
But the ferricyanide reducing activities were showed very low value.

P11 -009

Anti-obesity Effects and Increased Adiponectin Expression of 
Monascus-fermented Yam in High Fat Diet-Induced Obese Rats
Soon Ah Kang*, Mi-Ja Kim1, Sun Gyu Kim, Kwon Bok Lee, Soo Bong Kim, 
Myung Sook Kim, Chul Cheong, Chul-Ho Kim2 Dept. of Fermented Food 
Science, Seoul University of Venture & Information, Korea, 1Kyung Hee 
University, Korea, 2Biotechnology Research Division, Korea Research Institute
of Bioscience and Biotechnology, Korea

Obesity is often related disturbances of lipid metabolism. The purpose of this 
study was to investigate whether the addition of high and low dose of 
Monascus-fermented Yam diet prevent the potential adverse effects on 
adiposity and dyslipidemia of this diet. We investigated the effects of 
Monascus-fermented Yam on the lipid and leptin metabolism in rats fed high fat 
diet. To determine whether the Monascus-fermented Yam may have the 
hyoplipidemic effects, Sprague Dawley male rats fed Monascus-fermented Yam 
supplemented high fat diets (w/w) for further 4 wk. For the comparison, normal 
control group fed AIN-76A diet. Supplementation with Monascus-fermented 
Yam resulted in a significant reduction of body weight gain, white fat (visceral 
and epidydimal fat) mass. Adipocyte cell size was significantly reduced by 
beta-glucan Serum triglyceride and leptin level was significantly reduced by 
beta-glucan supplementation and free fatty acid was reduced and increased the 
adiponectin expression. The present results suggest that Monascus-fermented 
Yam supplementation to the diet is beneficial for the suppression of diet- 
induced obesity and hyperlipidemia.
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P11 -010

Whitening and Anti-wrinkle Effects of Apple Extracts
Hee Rok Jeong*, Yu Na Jo, Ji Hee Jeong, Dong Eun Jin, Bong Seok Kwon, 
Byung Gi Song, Ho Jin Heo Department of Food Science and Technology, 
Institute of Agriculture and Life Science, Gyeongsang National University, 
Korea

In vitro whitening and anti-wrinkle effect of ethanol extracts of apple flesh and 
peel were investigated. We found that EtOAc fractions from ethanol extracts of 
apple flesh and peel showed in vitro antioxidant activities in a dose-dependent 
manner on ABTS radical scavenging activity and ferric reducing/antioxidant 
power. In addition, EtOAc fractions from ethanol extracts had the highest 
contents of total phenolics (84.25 and 318.25 mg/g). EtOAc fractions generally 
showed a strong UV absorption in the range of UV-B. The melanin syntheses of 
B16/F10 melanoma cells were decreased by EtOAc fractions of apple peel in a 
concentration dependent manner. Finally, EtOAc fractions of apple peel showed 
a great elastase inhibition of 46.40% at 100 µg/mL, so that it showed good in 
vitro anti-wrinkle characteristics. Therefore, these results suggest that EtOAc 
fractions from ethanol extract of apple peel can be potentially applied to 
whitening and anti-wrinkle agents as well as antioxidant resources.

P11 -013

Radical Scavenging-linked Anti-obesity Activity of Hot-water and 
Ethanolic Extracts of Cheonnyuncho (Opuntia humifusa)
Ji-Hoon Jung*, Sun-Gu Kim1, Hyo-Ku Lee1, Dae-Jung Kim2, Seong-Kap Lee3, 
Boo-Yong Lee4, Ok-Hwan Lee Department of Food Science and Biotechnology, 
Kangwon National University, Korea, 1Department of Food Science, Kongju 
National University, Korea, 2National Institute of Crop Science, Rural 
Development Administration, Korea, 3Department of Food and Biotechnology, 
Hoseo University, Korea, 4Department of Food Science and Biotechnology, CHA 
University, Korea

Recent studies suggest that Cheonnyuncho is a significant source of bioactive 
phenolic compounds comparable to phytochemicals. This study was to investigate 
the effects of hot-water and ethanolic extracts of Cheonnyuncho on radical 
scavenging-linked anti-obesity activity. 3T3-L1 preadipocytes were differentiated 
with varying concentrations of Cheonnyuncho extracts for up to 8 days. Our results
show that Cheonnyuncho extract exhibited radical scavenging activities such as 
DPPH and ABTS radicals. Moreover, both extracts of Cheonnyuncho inhibit 
adipocyte differentiation and ROS production during adipogenesis in 3T3-L1 
cells. Cheonnyuncho extract suppressed the mRNA abundance of adipogenic 
transcription factor, PPARγ and their target gene, aP2. In addition, Cheonnyuncho
extract inhibited the mRNA expression of the pro-oxidant enzyme such as NOX4,
and the NADPH-producing G6PDH enzyme. These results indicate that 
Cheonnyuncho extracts can inhibit adipogenesis through mechanism that involves 
direct down regulation of PPARγ gene expression or via modulation of ROS 
production associated with radical scavenging activities.

P11 -011

Effect of Roasting Coffee on Oxidative Stress-induced Neurotoxicity
Ji Hee Jeong*, Hee Rok Jeong, Yu Na Jo, Ji Hye Kim1, Uk Lee1, Ho Jin 
Heo Department of Food Science and Technology, Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea, 1Department Speicial 
Purpose Trees, Korea Forest Research Institute, Korea

Colombia Arabica coffee green beans were roasted to give medium (230°C, 10 
min), city (230°C, 12 min) and French (230°C, 15 min) samples. In vitro
antioxidant activities and neuronal cell protective effects of ethanol extract from 
roasted coffee were investigated. Total phenolics in green, medium, city and 
french were 8.81, 9.77, 9.92 and 7.76 mg/g, respectively. The content of 
chlorogenic acid, as a predominant phenolic compound, was detected higher in 
medium (230°C, 10 min) roasted coffee than others. In addition, we found that 
extracts from medium roasted coffee particularly showed the highest 
antioxidant activity on ABTS radical scavenging and FRAP assays. In a cell 
viability using MTT assay, extracts from medium roasted coffee showed higher 
protection against H2O2-induced neurotoxicity than others. Lactate dehydro-
genase (LDH) leakage was also inhibited by the extract due to lipid peroxi-
dation as shown by using the mouse brain homogenate test. These data suggest 
that medium roasted coffee as taste coffee may be helpful to human health 
because of their physiological phenolics including chlorogenic acid.

P11 -014

Tartary Buckwheat Extract Inhibits Lipid Accumulation and ROS 
Production in 3T3-L1 Adipocytes
Bo-Ra Yoon*, Bong-Jae Cho1, Hyo-Ku Lee1, Dae-Jung Kim2, Seong-Kap 
Rhee3, Boo-Yong Lee4, Ok-Hwan Lee Department of Food Science and 
Biotechnology, Kangwon National University, Korea, 1Department of Food 
Science, Kongju National University, Korea, 2National Institute of Crop 
Science, Rural Development Administration, Korea, 3Department of Food and
Biotechnology, Hoseo University, Korea, 4Department of Food Science and 
Biotechnology, CHA University, Korea

The aim of this study was to investigate the effects of common and tartary buckwheat 
on adipocyte differentiation and ROS production during adipogenesis in 3T3-L1 
cells. Lipid accumulation and ROS production in cells were determined by Oil red O 
staining and NBT assay. We further evaluated the effect of buckwheat extracts on the 
changes of key gene expression associated with adipocyte differentiation and ROS 
production using 3T3-L1 cells. Our results showed that the lipid accumulation and 
ROS production in cells treated with both buckwheat at high concentrations 
(200-400 µg/mL) was inhibited during differentiation of 3T3-L1 preadipocytes. 
Furthermore, tartary buckwheat extract suppressed more the mRNA expression 
(PPARγ and aP2) and lipid accumulation than common buckwheat extract. Our 
result also showed that tartary buckwheat inhibited the mRNA expression of the 
pro-oxidant enzyme such as NOX4 (NADPH oxidase4), and the NADPH-producing 
G6PDH (glucose-6-phosphate dehydrogenase) enzyme. Our results suggest that 
tartary buckwheat inhibits lipid accumulation and ROS production via regulating 
adipogenic gene expression and antioxidant enzyme response in adipocytes.

P11 -012

Antidepresseant and Anti-stress Effects of Cirsii Herba in ICR Mice
Jeong Hoon Lee*, Ji Young Choi, Tae Seon Woo, Jae Soo Choi1, Jae Hoon 
Cheong Uimyung Research Institute for Neuroscience, Sahmyook University, 
Korea, 1Department of Food Science and Nutrition, College of Fisheries 
Science, Pukyong National University, Korea

In the present study, antidepressant and anti-stress effects of Cirsii Herba 
extracts and its constituents were investigated. Cl- ion influx was tested using 
IMR-32 human neuroblastoma cells and norepinephrine (NE) reuptake was 
measured in HEK298 cells. Moreover, locomotor activity, activity on rotating 
rod and forced swimming test were conducted. Extract of Cirsii Herba 
increased locomotor activities but did not influence on activities on the rotating 
rod in mice. Cirsii Herba extracts were more effective in stress-induced 
depression. Cirsii Herba extracts decreased animal immobile duration, and 
increased the strong mobile duration in a dose dependent manner. Extract of 
70% EtOH was more potent than the water extract in FST. Cirsii Herba extracts 
induced chloride ion efflux but did not influence NE reuptake. The present 
results indicate that antidepressant effects of Cirsii Herba extracts may rather be 
caused by movement of chloride ion than NE reuptake. It also indicates that the 
constituents or its complex of Cirsii Herba could be a new functional food 
candidate with antidepressant activities.

P11 -015

A New Analogue of 4′,7-dimethoxyflavanone Causes G2/M Cell 
Cycle Arrest and Apoptosis in Human Breast Cancer MCF-7 Cells
Eun Jeong Choi*, Gun-Hee Kim, Jae In Lee Plant Resources Research 
Institute, Duksung Women's University, Korea

The present study was designed to investigate the anti-cancer activities of 
4′,7-dimethoxyflavanone in vitro. When human breast cancer MCF-7 cells were 
treated with 4′,7-dimethoxyflavanone at various concentrations (1-200 uM) for 
24 h, antiproliferative effects were first observed at 1 uM and IC50 was 115.62 
uM. Conversely, 4′,7-dimethoxyflavanone did not affect the cytotoxicity 
(measured as lactate dehydrogenase release in CHO-K1 cells) under the same 
conditions. To elucidate the mechanism behind the induction of apoptosis by 
4′,7-dimethoxyflavanon, MCF-7 cells exposed to the IC50 concentration of 
4′,7-dimethoxyflavanone suffered cell cycle arrest and apoptosis. Compared to 
the respective control level, exposure to 4′,7-dimethoxyflavanone resulted in a 
remarkable increase of small DNA fragments at the sub-G1 phase and an 
increase in cell population at the G2/M phase. Moreover, when 4′,7- 
dimethoxyflavanon treatment caused G2/M phase arrest, a decrease in CDK1 
together with an increase in cyclins A and B was observed in the cells. Based on 
these results, 4′,7-dimethoxyflavanone can be used for the potential anticancer.
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P11 -016

Evaluation of Anticancer Activity of Artemisia princeps var. 
orientalis in Human Breast Carcinoma Cells
Eun Jeong Choi*, Kyunghee Kim, Youngju Lee, Gun-Hee Kim Plant 
Resources Research Institute, Duksung Women's University, Korea

 Artemisia princeps var. orientalis (APO) has been well-known as food 
substance and traditional medicine in Asia. Although it has been widely used to 
improve general health, its biological and pharmaceutical activities are poorly 
understood. The aim of the present study is to investigate the potential 
anticancer activity of APO methanol extract against human breast carcinoma 
cells. We observed the cell proliferation in several breast carcinoma cell lines 
(MCF-7, MDA-MB-453, MDA-MB-231, T47D and HS-578T cells) exposed to 
APO at concentrations ranging from 1 to 200 µg/mL for 24, 48, 72 h. APO 
significantly inhibited cell proliferation in a dose- (p<0.05) but not in 
time-dependent manner. T47D cell line was the most responsive in terms of cell 
proliferation. Antiprolifareative effect of APO was more significantly in T47D 
cells than in the others. The IC50 of APO in T47D was 185.49, 198.05, and 
191.87 µg/mL for 24, 48, and 72 h, respectively. Moreover, compared to 
respective control level, T47D cells exposed to APOs at IC50 for 72 h 
underwent apoptosis. The present results suggest that APO possess potential 
anticancer properties.

P11 -019

Extraction of Anti-cariogenic Materials from Mushrooms by Various 
Solvent Systems
Won-Seok Choi*, Eun-Jin Park1, Junsoo Lee1 Department of Food Science 
and Technology, Chungju National University, Korea, 1Department of Food 
Science and Technology, Chungbuk National University, Korea

As an effort to select anti-cariogenic material from natural resources, various 
mushroom (A. bisporus, F. velutipes, G. lucidum, H. erinaceum, L. ulmarium, P. 
adiposa, P. eryngii and S. edodes) extracts were examined for their anti- 
Streptococcus mutans and anti-glucosyltransferase (GTase) activities. All 
mushrooms were extracted with chloroform, methanol, ethyl acetate, acetone 
and water. Chloroform, methanol and ethyl acetate extracts of mushrooms 
showed higher antimicrobial activity than the others. Inhibitory effects of the 
chloroform, methanol and ethyl acetate extracts of L. ulmarium, which have 
higher anti-S. mutans and GTase activities than the others, on the growth of S. 
mutans were examined and applying the simplex centroid design, optimal 
solvent ratio of chloroform, methanol and ethyl acetate was also evaluated to 
investigate the influence of solvents. The anti-cariogenic effects of L. ulmarium,
on S. mutans were influenced by solvent, the optimum anti-cariogenic activity 
was obtained with chloroform/ methanol/ ethyl acetate (1:1:1, v/v/v). These 
results suggest that the extract of L. ulmarium have notable biological activities 
for potential use in anticaries agent.

P11 -017

Physiological Activities of Extracts from Different Parts of Cudrania 
tricuspidata
Hye-Jin Lee*, Jeong-Ryong Do, Joong-Ho Kwon1, Hyun-Ku Kim Korea Food 
Research Institute, Korea, 1Department of Food Science & Technology, 
Kyungpook National University, Korea

The physiological activities of extracts from leaf, stem and fruit of Cudrania 
tricuspidata were investigated. The electron-donating ability (EDA) of the 70% 
(v/v) ethanolic extract of stem was 90.20%; this was the highest value of all 
extracts tested and higher than L-ascorbate solutions. The electron-donating 
ability (EDA) of extracts were highest when the 70% ethanolic extracts (70% 
EtOH>70% MtOH>water). The total polyphenol contents were the highest at 
leaf extracts for all extraction condition. Especially, 70% (v/v) methanolic 
extract of leaf was the highest at 224.48 mg%. SOD-like activity showed the 
highest activity in water extract of leaf at 64.53%. Tyrosinase-inhibitory 
activities were the most effective in all extracts of fruit. ACE inhibitory 
activities were the highest at water extract of fruit. Nitrite-scavenging abilities 
at acidic condition (pH 1.2 and pH 3.0) were the most effective in all extracts. 
The results of this study will be useful for understanding the physiological 
activities of Cudrania tricuspidata extracts.

P11 -020

Dietary Silk Protein, Sericin, Improves Epidermal Hydration with 
Increased Levels of Filaggrins and Free Amino Acid in NC/Nga 
Mice
Juyoung Kim*, Yunhi Cho Department of Medical Nutrition, Graduate School 
of East-West Medical Science, Kyung Hee University, Korea

Epidermal hydration is maintained by natural moisturizing factors (NMF), of 
which free amino acids (AAs) are major constituents and generated from 
filaggrin (FLG) degradation. We investigated the dietary effect of silk protein, 
sericin on epidermal levels of hydration, FLGs and free AAs. NC/Nga mice, an 
animal model of atopic dermatitis, were fed a control diet (group CA) or 1% 
sericin diet (group S) for 10 weeks. In group S, epidermal levels of hydration, 
total FLGs and free AAs, which were reduced in group CA, were similar to 
those of normal control group of BALB/c mice. In addition, protein expressions 
of profilaggrin, a precursor with multiple FLG repeats, and 3 repeat 
intermediates (3RI) were increased, whereas protein expressions of 2RI and 
FLG were decreased, in parallel with increased contents of glutamate, serine 
and glycine, major AAs of NMF. Dietary sericin improved epidermal hydration 
with enhancing protein expression of FLGs and further degradation into free 
AAs.

P11 -018

Protective Effects of Fragaria ananassa Duch. Leaf and Fruit 
Against H2O2-Induced Oxidative Stress
Ji Hye Kim*, Uk Lee, Hee Rok Jeong1, Ho Jin Heo1 Division of 
Speicial-purpose Trees, Korea Forest Research Institute, Korea, 1Department 
of Food Science and Technology, Institute of Agriculture and Life Science, 
Gyeongsang National University, Korea

In this study, the antioxidant and neuronal cell protective effects of hot water 
extract and 80% methanol extract from Fragaria ananassa Duch leaves and 
fruit were evaluated. The antioxidant capacities of Fragaria ananassa Duch 
leaves and fruit were determined by the ABTS, FRAP assay, inhibition of lipid 
peroxidation. We found that hot water extract and 80% methanol extract from 
Fragaria ananassa Duch leaves and fruit resulted in a dose-dependent manner 
on antioxidant effect. Their neuroprotective activity was tested in vitro on PC12 
cells treated with H2O2. The cell viability test using the MTT reduction assay 
showed that Fragaria ananassa Duch leaves and fruit significantly reduced 
oxidative stress-induced neurotoxicity with increasing concentration. Because 
oxidative stress is also known to increase neuronal cell membrane breakdown, 
lactate dehydrogenase (LDH) assay was also performed. These results suggest 
that hot water extract and 80% methanol extract from Fragaria ananassa Duch
leaves and fruit has significant antioxidant capacity as well as dose-dependent 
anti-H2O2 toxicity by different assay in PC12 cells, possibly by a reduction of 
oxidative stress. 

P11 -021

Antioxidant Properties of Water and Ethanol Extracts from 
Dictamnus albus and Smilacis chinae Rhizoma
Dae-Yeul Son*, Ye-Jin Kim, Sung-Uk Woo, Du-Hyun Song Daegu Haany 
University, Korea

The biological activities of Dictamnus albus water (DAAW) and ethanol extact 
(DAAE), Smilacis chinae Rhizoma water (SCRW) and ethanol extract (SCRE) 
were analyzed. The total phenolic contents in DAAW, DAAE, SCRW and 
SCRE were 10.8, 17.0, 51.7 and 100.5 mg/g, respectively. The measured 
content of flavonoid in DAAW, DAAE, SCRW and SCRE were 21.1, 11.5, 
61.7, 31.7 µg/g, respectively. Smilacis chinae Rhizoma extracts (SCRW IC50= 
72.85 µg/mL, SCRE IC50=42.42 µg/mL) were higher than Dictamnus albus 
extracts(DAAW IC50=1902.6 µg/mL, DAAE IC50=1734.7 µg/mL) in DPPH 
Radical scavenging activity. SCRE exhibited stronger antioxidant activity 
against free radical in the DPPH system than butylated hydroxyanisole 
(IC50=53.8 µg/mL) and α-tocopherol (IC50=71.3 µg/mL). Like DPPH system, 
the highest ABTS radical scavenging activities were found in SCRE. However, 
inhibitory effect on tyrosinase of DAAE was higher than that of SCRE. Results 
from analysis of SOD-like activity at a concentration of 1,000 µg/mL showed 
21.1% for DAAW and 20.0% for SCRE. Overall, our research suggests that 
Dictamnus albus and Smilacis chinae Rhizoma possess high antioxidant 
properties.
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P11 -022

Antioxidant Activity of Black Garlic Extract in LPS-treated BV-2 
Microglia Cells
Sang Eun Bae*, Dong Ho Lee, Seung Yong Cho1, Sang Ho Lee, Hyun Jin 
Park The Graduate School of Life Science & Biotechnology, Korea University, 
Korea, 1Institute of Life Sciences and Biotechnology, College of Life Sciences 
and Biotechnology, Korea University, Korea

Garlic has historically been used for a long time as a food supplement and 
preventative or therapeutic purposes. Among its bilogical activities, antioxidant 
activity is greatly increased after the heat treatment due to incresed polyphenols 
and S-allyl cysteine. The current study investigated antioxidant activity of black 
garlic extract in LPS-treated BV-2 microgria cells. BV-2 cells were pre- 
incubated with various concentrations of black garlic extract for 12h and 
activated with 1µg/mL LPS for 24 h. LPS-treat cells showed incresed cell 
death, ROS accumulation and less incorporation of BrdU into nuclei by 40%. 
Preincubation of BV-2 cell with black garlic extract abolished the LPS-induced 
ROS accumulation by 30% and prevented cell death caused by LPS by 20%. 
Several stess related genes were also shown to recover thrie normal activites in 
the cells with black garlic added to LPS-treated BV-2 cells as shown by 
RT-PCR analysis. These data suggenst that black garlic extract may have 
antioxidant effects in the nervous system containing microglia, by eliminating 
ROS accumulation in activated microglia and preventing cell death caused by 
accumulated ROS.

P11 -025

Isolation of Amyloid Beta Peptide Aggregation Inhibitor from 
Korean Plant Extract for Anti-Alzheimer’s Disease
Yoon J. 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

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder charac-
terized by the abnormal secretion and aggregation of amyloid β peptide (Aβ) in 
brain. Inhibition of Aβ aggregation is hopeful strategy for the treatment and 
prevention of AD. To screen Aβ peptide aggregation inhibitor, various plant 
extracts were tested by DCF-DA (2’, 7’-dichlorofluorescin diacetate) assay and 
MTT [3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl-tetra-zolium bromide] assay. 
The screened plant extract V which exhibited the highest protective effect 
against oxidative stress was partitioned with hexane, chloroform, ethyl acetate, 
respectively, each of three times. Ethyl acetate layers were isolated by silica-gel 
open column chromatography and separated by preparative thin layer 
chromatography (TLC) thereafter. The first band (Rf value: 0.16) of the 
twenty-third fraction (chloroform: ethanol = 30: 70) represented anti-oxidative 
effect and stable activity. Consequently, it is established that the plant extract V 
might be useful for mitigating agent against AD.

P11 -023

Ameliorative Effect of Phytochemicals against Hydrogen Peroxide- 
Induced Cell Death
Yoon K. Kwon*, 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

Amyloid plaques, hallmark neuropathological lesions in Alzheimer’s disease 
(AD) brain, are composed of amyloid β peptide (Aβ). Much evidence suggests 
that Aβ is central to the pathophysiology of AD and is likely to play a central 
role in the neurodegenerative disorder. Aβ is derived from amyloid precursor 
protein (APP) by two proteases, β-and γ-secretase. AD is associated with Aβ
accumulation deposited extracellularly in the brain presence of amyloid plaques 
and intracellular neurofibrillary tangles (NFT) of generating free radicals. Aβ
-induced cytotoxicity is caused by the intracellular accumulation of H2O2, 
leading to the peroxidation of membrane lipid, modification of protein, damage 
of DNA/RNA, and finally to cell death. In this study, the antioxidant effects of 
various plant extracts were evaluated by MTT [3-(4,5-Dimethylthiazol-2-yl)- 
2‚5-diphenyltetrazoliumbromide] and DCF-DA [2′,7′-dichlorodihydro-fluorescin
diacetate] assay. According to the screening results, the ethanol extract of 
sample A represented the highest protective effect against hydrogen peroxide- 
induced neurotoxicity.

P11 -026

Protective Effect of Edible Plant Extracts against Amyloid Beta 
Peptide-Induced Neurotoxicity in PC12 Cell
Bo R. Jang*, 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

Amyloid beta peptide (Aβ), the salient component of senile plaques in brain of 
Alzheimer’s disease (AD), leads to neurodegenerative disorders. It is known to 
increase free radical production in nerve cells, leading to cell death. Reduction 
of Aβ production and inhibition of Aβ aggregation to form senile plaques are 
promising strategies for the treatment and prevention of AD. To survey the 
protective effect against Aβ-induced oxidative damage in cultured PC12 cells, 
edible plant extracts were screened. Levels of cellular oxidative stress were 
tested by DCF-DA assay. The cell survival was evaluated by MTT reduction 
assay. The result of assay, sample Q showed the highest protective effect. It was 
dissolved in distilled water and was partitioned with hexane, chloroform and 
ethyl acetate, respectively, three times. The first fraction of ethyl acetate layer 
demonstrated the greatest activity and then isolated by silica-gel open column 
chromatography. As a result, the eighth fraction (chloroform:ethanol=80:20) 
represented validated ameliorative effect against Aβ-induced oxidative damage.

P11 -024

Neuroprotective Effect of Ethanol Extracts from Natural Plants 
against Oxidative Damage
Cho R. Kim*, 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

The neuropathological cascade of Alzheimer’s disease (AD) results from the 
age-related accumulation of neurodegenerative initiators and mediators, such as 
reactive oxygen species (ROS). Senile plaques are extracellular accumulations 
made up mainly of the 40-42 amino acid-long amyloid β peptide (Aβ). This 
peptide is an insoluble protein and known to be produced by the sequential 
actions of β- and γ-secretase on amyloid precursor protein (APP). Amyloid 
plaques and soluble Aβ oligomers are believed to have neurotoxic effects, and 
evidence suggests that Aβ neurotoxicity can promote the formation of 
neurofibrillary tangles. In this study, many natural plants extracts were used for 
searching the protector against oxidative damage in neuronal cells line (i.e., 
pheochromocytoma; PC12). The protective effects were evaluated by 2’,7’-
dichlorofluorescin diacetate (DCF-DA) assay, and the cell viability of PC12 
cells was determined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide (MTT) method. It is suggested that some plants have excellent 
protective and therapeutic efficacy on damaged PC12 cells.

P11 -027

Suppressive Effects of Ulmus davidiana var. japonica (Ulmaceae) 
Extract on Th2 Immune Response
Young-Ji Choi*, Su-Young Kim, Ju Kim, Chung-Hyeon Choe, In-sun Park, 
Mi-hee Kim, Sun-Young Kim, Tae-Ho Kwon, Kang-Yeol Yu Jeonju 
Biomaterials Institute, Korea

Atopic dermatitis (AD) is a common chronic inflammatory skin disease caused 
by a variety of factors, including allergens, immunologic abnormalities and the 
pathogenesis and development of skin lesions. In previous study, treatment of 
Keratinocytes with TNF-α/IFN-γ can be induced expression of Th-2 chemokine 
(TARC/CCL17, MDC/CCL22), which is considered to be a pivotal mediator in 
the inflammatory responses during the development of inflammatory skin 
diseases, such as AD. Traditionally, the stem and root bark of Ulmus davidiana
var. japonica (Ulmaceae) are Korean herbal medicines used for anti- 
inflammatory and anticancer therapy. In this study, we examined the effect of 
Ulmaceae extract on TNF-α/IFN-γ induced expression of Th-2 chemokine in 
the human keratinocytes HaCaT cells. Consequently, pretreatment of HaCaT 
cells with Ulmaceae extract suppressed Th-2 chemokine mRNA level without 
cytotoxicity. These results suggest that Ulmaceae can be considered as natural 
nutraceutical to prevent AD and excellent source of bioactive compound.
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P11 -028

Ulmaceae Extract Suppressed Sphingosylphosphorylcholine-induced 
Interleukin-6 and Connective Tissue Growth Factor Expression
Su-Young Kim*, Young-Ji Choi, Ju Kim, Chung-Hyeon Choe, In-sun Park, 
Mi-hee Kim, Seung-Il Jeong, Tae-Ho Kwon, Kang-Yeol Yu Jeonju 
Biomaterials Institute, Korea

Sphingosylphosphorylcholine (SPC), bioactive sphingolipid metabolite, regu-
lates multiple cellular responses such as Ca2+ signaling, growth, survival, and 
differentiation. The concentration of SPC was increased in the skin of atopic 
dermatitis patients.Previous studies in human dermal fibroblasts have shown 
that SPC can up-regulate the inflammatory mediator interleukin-6 and 
connective tissue growth factor (CTGF) which may be involved in the control 
of tissue regeneration and repair. Traditionally, the stem and root bark of Ulmus 
davidiana var. japonica (Ulmaceae) are Korean herbal medicines used for 
anti-inflammatory and anticancer therapy. In this study, we examined the effect 
of Ulmaceae extract on SPC-induced IL-6 and CTGF expression in human 
primary fibroblast. Consequently, the extract markedly suppressed SPC-induced 
IL-6 and CTGF mRNA level without cytotoxicity in human primary fibroblast. 
These results suggest that Ulmaceae extract may act to regulate atopic response 
in human dermal fibroblasts through potential pathway of SPC metabolism.

P11 -031

Anti-oxidant and Anti-inflammation Effect of Perilla frutescens L.
Hyeong-U Son*, Hyun-Jin Lee, Si-Rim Lee, Min-Ah Kim, Yong-Su Cha, 
Myung-Sun Seo1, Sang-Han Lee Department of Food Science & 
Biotechnology, Food Enzyme Biotechnology Lab, Kyungpook National 
University, Korea, 1SongKwangMaeWon Co., Ltd., Korea

It is proved that Perilla frutescens L. have effects on various diseases, including 
allergic disorders, Parkinson’s disease and Alzheimer’s disease. This study was 
performed to invastigate the effects of Perilla frutescens L. extract on reducing 
oxidant and inflammatory process and some in vitro antioxidant assays and in 
vivo DNFB-induced atopic assay were carried out. Extracts of Perilla frutescens
L. have potent anti-oxidant activity by DPPH or FRAP assay. By treatment of 
high temperature / high pressure extraction process of Perilla frutescens L. 
seed, the activity was increased. Using a mouse animal model, we found that 
Perilla frutescens L. extract reduces ear thickness and epithelial thickening and 
infiltration of immune cells inhibition. These results indicate that Perilla 
frutescens L. can be used as an antioxidant and/or anti-inflammatory 
biomaterial, that should be proved to evaluate on mechanistic study and 
development of functional food.

P11 -029

Reduction of Matrix Metalloproteinase-9 Expression by Culture 
Filtrate of Paecilomyces farinosus J 3
Hyun-Jin Lee*, Hyeong-U Son, Si-Rim Lee, Min-Ah Kim, Yong-Su Cha, 
Sung-Hee Nam1, Sang-Han Lee Department of Food Science & 
Biotechnology, Food Enzyme Biotechnology Lab, Kyungpook National 
University, Korea, 1Department of Agricutural Biology, National Advanced 
Institute of Science and Technology, RDA, Korea

The aim of the present study was to investigate the anti-tumor effects of a 
culture filtrate of Paecilomyces farinosus J3. Various anti-tumor assays using 
B16 melanoma cells were carried out. Paecilomyces farinosus J3 significantly 
decreased the wound healing capability, invasiveness and angiogenic activity, 
which was confirmed by wound healing, human umbilical vein endothelial cell 
and invasion assays. Paecilomyces farinosus J3 strongly inhibited cell migra-
tion, tube formation and the angiogenic process in a concentration-dependent 
manner. Zymographic analysis also indicated a reduced expression of matrix 
metalloproteinase-9 (MMP-9), a 92-kDa gelatinase. Taken together, the results 
indicate that the anti-tumor activities of Paecilomyces farinosus J3 originate 
from the reduction of MMP-9 expression in B16F10 cells.

P11 -032

The Characteristics of Propolis Collected in Various Areas of Korea
Seon-Il Park*, Su Jin Choi, Yoon Jo Lee, In Shik Park, Mok-Ryeon Ahn 
Department of Food Science and Nutrition, Dong-A University, Korea

Propolis is a resinous substance collected by honeybees from various plant 
sources. The composition of propolis depends on time, vegetation, and the area 
of collection. We examined the characteristic of the ethanol extracts of Korean 
propolis (EEP) from various geographic origins. EEP color were classified with 
color 5 phases that Dull yellow orange, Dark yellowish orange, Brown reddish 
orange, Dark reddish orange and Brown purplish red. The amount of total 
polyphenol and flavonoid contents in Korean propolis varied widely, ranging 
from 135.8 to 307.2 mg/g of EEP and from 45.1 to 218.6 mg/g of EEP, 
respectively. All EEP samples, except EEP from Gangwon Hongcheon (P3), 
Jeonbuk Iksan (P10) and Bukjeju Aewol (P17), had high total polyphenol and 
flavonoid contents. EEP samples were observed fourteen flavonoid and 
phenolic acid bands on thin-layer chromatography (TLC) plates. All propolis 
samples, except EEP from Namjeju Pyoseon (P18), were displayed similar band 
pattern on TLC plate.

P11 -030

Comparison of Anti-Adipogenesis Activity by Several Grape Extracts
Si-Rim Lee*, Hyeong-U Son, Hyun-Jin Lee, Min-Ah Kim, Yong-Su Cha, 
Sang-Han Lee Department of Food Science & Biotechnology, Kyungpook 
National University, Korea

To compare what kinds of transcription factors are related the inhibition of 
preadipocyte cell multiplication, we prepared several grape extracts and 
confirmed the expression patterns by reverse transcription-polymerase chain 
reaction. As a result, 50% ethanol extract of Cambell early seed inhibited 
adipogenesis induced by the MDI solution. Extract of Cambell early seed was 
considerably inhibited lipid droplet formation and expression of biomarkers 
C/EBP-alpha and delta in 3T3-L1 cells. It is proposed that grape extracts of 
fractions would be a good candidate for the development of regional skin fat 
modulator.

P11 -033

Antioxidant Activity of Propolis Collected in Various Areas of 
Korea
Su Jin Choi*, Yoon Jo Lee, Mira Jun, Mok-Ryeon Ahn Department of Food 
Science and Nutrition, Dong-A University, Korea

Propolis, a natural substance collected by honeybees from buds and exudates of 
certain trees and plants to protect their beehives from enemies, is used in folk 
medicine in many region of the world, has been reported to have various 
biological activities. We investigated the in vitro antioxidant activity of the 
ethanol extracts of Korean propolis (EEP) from various geographic origins. 
EEP were evaluated for antioxidant activities by β-carotene bleaching, 1,1- 
diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging, 2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical cation, and ferric 
reducing ability of plasma (FRAP) assays. All propolis samples except that 
from Gangwon Hongcheon (P3), Jeonbuk Iksan (P10), Bukjeju Aewol (P17) 
and Namjeju Pyoseon (P18) had relatively strong antioxidant activity 
accompanied by high total polyphenol and flavonoid contents.
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P11 -034

Antibacterial Effects of Yacon Water Extract on Prevention of 
Teeth Cavity and Periodonitis
Mi-Hyang Jang*, Kyu Nam Ahn, Hyun-Ji Kim, Jin-Woo Lee, Jeong-Hwa 
Kang, Kyung-Ju Jung Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

Yacon is consisted of fructose, glucose, sugar, fructo-oligosaccharides, starch, 
inulin. Enriched fructo-oligosaccharides in Yacon possesses similar food 
processing properties with sugar and indigestible, applicable as a natural 
sweetener to overweight people or diabetic patients. Yacon root (1%) was 
treated on four periodonitis introducing bacterias like P. gingivalis, T. forsythia, 
F. nucleatum, A. actionmycetemitans and their growth rate was decreased by 
80%.Yacon root extract (1%) was treated on three teeth cavity introducing 
bacterias like S. sorbrinus, L. salivarinus, S. mutans and their growth rate was 
decreased by 65%. Common mouse bacteria, streptococcus oralis was survived 
by more than 60%. These results indicated that Yacon root extract (1%) was 
specifically attacked only at oral harmful bacteria but not regular bacteria. 
Yacon root extract (1%) treatment leaded to remove Streptococcus mutans 
(introducing of major teeth cavity) by 1%, amount of plaque by 85%, and 
elevate GTase activity (teeth cavity producting enzyme). Those results 
suggested that Yacon root extract would be applicable to prevent periodonitis 
and remove plaque, many oral harmful bacteria.

P11 -037

The Effects of Lactic Acid Bacteria Which Ferment Vegetable Juice 
on the Immune Response
Kil-Sun Myoung*, Se-Hoon Park, Il-Bum Park, Young-Tae Ahn, Won Soo 
Kim, Chul-Sung Huh R&BD Center, Korea Yakult Co. Ltd., Korea

Vegetable fermentation is carried out to enhance taste, texture, nutritional value, 
and other attractive properties of vegetable. Furthermore the fermented products 
have additive benefits through fermentation with lactic acid bacteria which 
have functional properties. In this study, we found the lactic acid bacteria which 
could ferment vegetable juice and effect on immune response. Two hundred and 
five strains of lactic acid bacteria were assayed for fermentative activity toward 
vegetable juice. Forty one percents of tested strains could ferment the vegetable 
juice without nutrient supplement. These strains were grown to more than 
1×108 CFU/mL for 18 h at 35°C. To estimate the effect on immune response of 
these strains, there lysates were inoculated on human monocyte THP-1 cells, 
and measured the amount of TNF-α, pro-inflammatory mediator. Among the 
strains examined, Lactobacillus plantarum K55-5, Lactobacillus casei B6, 
Lactobacillus casei B8, and Lactococcus lactis ssp. cremoris K601 showed 
immune stimulating effects on THP-1 cell. L. plantarum K55-5 also have 
antioxidant activity.

P11 -035

Antibacterial and Immune Functions of Apios americana Medikus
Extract
Mi-Hyang Jang*, Hyun-Ji Kim, Jin-Woo Lee, Kyu Nam Ahn, Jeong-Hwa 
Kang, Kyung-Ju Jung Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

Apios, Apios americana Medikusis a semi-tropic vegetable and its root was 
applied for cooking or infant-foods. Apios root contained 3 times higher protein 
content than other semi-tropic vegetables. It was enriched calcium, essential 
amino acids, genistein, soyasaponin (DDMP-βg) to be applicable as a nutrition 
supportive and functional products. Apios root extract was prepared with hot 
water, ethylacetate, methanol and tested for their antibacterial and elevating 
immune system function. MIC for on oral and skin bacterial inflammation was 
8-32mg and cytotoxicity for macrophagocyte was higher at ethylacetate, hot 
water, and methanol in sequence. Apios root extract was dose-dependent on 
cytokines production on IL-1β, TNF-α, IL-6, IL-12 with macrophagocyte 
(RAW264.7). The iNOS was introduced by IL-1β, TNF-α and maximized at 24 
h but lower than LPS as a positive control. Therefore, Apios root water extracts 
introduced TNF-α (malignant necrosis factor) to restrict cancer cell. In 
conclusion, Apios root water extracts exhibited high immune activity and 
anticancer effect with no toxicity at normal cell, suggesting as a functional food 
materials.

P11 -038

Anti-inflammatory Activity of Methanol Extract of Dolmiyok 
(Undaria pinnatifida) from Jeju against LPS-stimulated RAW 264.7 
Cells
Joon-Ho Hwang1,2*, You-Sung Oh1, Yong-Hwan Kim1, Hyun-Jeong Oh1, 
Sang-Bin Lim1,3 1Biotechnology Regional Innovation Center, Jeju National 
University, Korea, 2Department of Biology, Jeju National University, Korea, 
3Department of Food Bioengineering, Jeju National University, Korea

Miyok, specially Dolmiyok (Undaria pinnatifida) is an edible brown marine 
algae grown in Jeju. The anti-inflammatory activities of methanol extracts of 
Dolmiyok from Jeju were examined against LPS (100 ng/mL)-stimulated RAW 
264.7 cells, compared with those of Miyok from Wando and Gijang. The IC50

value of inhibited NO production from methanol extracts of Miyok (Wando, 
Gijang) and Dolmiyok (Jeju) were calculated at 219 µg/mL, 250 µg/ mL and 
78.5 µg/ml. Especially, The activity of Dolmiyok showed the highest inhibitory 
NO production. We investigated the expression of pro-inflammatory factors 
(TNF-α, IL-1β, IL-6, iNOS) and COX-2, IκB-α on mRNA and protein levels 
using RT-PCR and Western blot analysis. The methanol extracts of Dolmiyok 
from Jeju inhibited the expression of iNOS and COX-2 in a dose-dependent 
manner. Treatment of the methanol extracts of Dolmiyok from Jeju for 30 min 
inhibited the degradation of IκB-α in LPS (100 ng/mL)-stimulated RAW 264.7 
cells. This result suggests that Dolmiyok from Jeju may inhibit the production 
of inflammatory factors through inhibition of the IκB-α degradation in LPS- 
induced RAW 264.7 cells.

P11 -036

Boesenbergia pandurata Extract Ameliorates Visceral Adiposity in 
C57BL/6J Mice Fed on a High-fat Diet
Kil-Sun Myoung*, Do-Young Park, Young Min Ahn, Young-Tae Ahn, 
Chul-Sung Huh, Keunae Jo1, Jae-Kwan Hwang1 R&BD Center, Korea Yakult 
Co. Ltd., Korea, 1Department of Biotechnology, College of Life Science and 
Biotechnology, Yonsei University, Korea

The medicinal plant Boesenbergia pandurata (Roxb.) Schltr. has been reported 
to possess anti-oxidative and anti-inflammatory properties. The aim of the 
present study was to investigate the anti-obesity effect of Boesenbergia 
pandurata extract (BPE) in a high-fat diet (HFD)-induced obese mice model. 
C57BL/6J mice were fed either the high-fat diet or the 0.5% BPE supplemented 
HFD for 8 weeks. The BPE significantly reduced body weight gain and the 
accumulation of visceral fat mass in a mice model of HFD-induced obesity 
without altering the amount of food intake. Moreover, the BPE supplement 
diet-fed mice had low blood lipid concentration, hepatic lipid accumulation, 
and serum leptin level compared with the HFD-fed mice. In results from 
real-time reverse transcription-polymerase chain reaction analyses, the 
expression levels of peroxisome proliferators-activated receptor γ2 and CCAT/ 
enhancer binding protein α genes in the epididymal fat tissue of mice fed the 
BPE supplement diet increased 1.13- and 1.33-fold, respectively, compared to 
mice fed HFD only. In conclusion, the BPE attenuated visceral fat accumulation 
and improved dyslipidemia in a mice model.

P11 -039

Bactericidal and Anti-inflammatory Properties of Brassica rapa L. 
Extract against Helicobacter pylori
Se-Hoon Park*, Tae-Youl Kim, Kil-Sun Myoung, Keon Heo, Young-Tae Ahn, 
Chul-Sung Huh R&BD Center, Korea Yakult Co. Ltd., Korea

Brassica rapa L. is indigenous agricultural vegetable of Kangwha island and 
was known as good for digestion and anti-inflammation in Korean folk remedy. 
In this study, we developed a new process for Brassica rapa L. extract which 
can be applied to produce edible food ingredients. About 5 cm of H. pylori 
inhibition zones were noted for Brassica rapa L. extract with 1 mg/mL 
concentration. Brassica rapa L. extract also had the inhibitory function against 
H. pylori urease activity in a dose-dependent manner. SEM analysis showed 
co-incubation of Brassica rapa L. extract and H. pylori induced the 
morphological changes of H. pylori surface. In human gastric epithelial cell 
culture based studies, Brassica rapa L. extract effectively inhibited the 
adsorption of H. pylori to AGS cells and expression of H. pylori-induced 
inflammatory cytokine IL-8.
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P11 -040

Evaluation of IgE Suppressive Potential of Various Food Materials 
in Oxazolone-induced Atopic Dermatitis Model
Jeong Min Song1*, Hua Zheng1, Hyo Jeong Seo1, Geun Eog Ji1,2 1Department 
of Food and Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Research lnstitute, Bifido Inc., Korea

To search food materials which have a therapeutic potential for atopic 
dermatitis (AD), we evaluated the effect of oral administration of various food 
materials. The experimental materials were orally administered everyday to 
four to five mice with slight modification of induction and treatment plan. 
Oxazolone was applied repeatedly to SKH-1 mice for inducing AD. We 
assessed the clinical features every week and measured ear thickness before and 
after treatment. Blood was collected from retro orbial plexus and serum IgE 
level was measured every week by ELISA method. After 8 weeks of 
experiments, the expression level of mRNA of IL-4, IFN-γ, Foxp3 from 
draining lymph node was compared by real-time PCR. Among the materials we 
investigated, Scutellaria baicalensis extract and ginsenoside compound K 
showed positive results in alleviating AD symptoms in the AD mice model.

P11 -043

Method for Enhancing Resveratrol Content of Peanut Sprouts
Hye Sun Park*, Hee Kyung Seo, Byoung Oon Jeon, Sung Wook Jung 
Research and Business Development Center, Nong Shim, Korea

Bioactive benefits of resveratrol in the diets have attracted extensive interests of 
the public. trans-Resveratrol (3,5,4’-trihydroxystilbene) is phenolic compound 
present in grapes, wines and peanuts, has been reported to have health benefits 
including antioxidant effects, lifespan extension, protection against cardio-
vascular disease and reduced cancer risk. Recently some reports are published 
peanut sprout is one of the potent natural source of resveratrol. Methods for 
increasing the amount of resveratrol are provided using bioactive stress such as 
temperature, peanut cultivars and treatment of mold during incubation. The 
objective of this study was to find cultivation method of increasing resveratrol 
content dramatically. When the rehydrated kernels of peanuts were germinated 
at 20°C and relative humidity above 80% in dark for 10 days and then expose to 
UV light increased synthesis of resveratol in peanut sprouts after cultivation. 
Resveratrol content increased significantly from the range of 11.7 to 14.3 mg/g 
up to range of 1332.7 to 1659.6 mg/g depending on the duration of UV light.

P11 -041

Screening of Food Biomaterials with Colitis-preventive Function 
Using Colitis Mouse Model
Hyo Jeong Seo1*, Jeong Min Song1, Hwa Zheng1, Geun Eog Ji1,2 1Department 
of Food and Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Research lnstitute, Bifido Inc., Korea

Colitis is a chronic inflammatory disease that occurs in the gastrointestinal tract 
in human being. The pathogenesis of the colitis is not completely understood. 
Various studies have evaluated the anti-inflammatory activities of the food 
biomaterials for the development of the functional food which may be useful 
for the prevention of the colitis. However, in vitro experiment has the limitation 
because it does not reflect the systemic environment of the in vivo state. The 
purpose of this study was to identify the food biomaterial candidates with the 
anti-colitis effect. Screening of the food biomaterials with colitis-preventive 
function were evaluated using dextran sodium sulfate (DSS)-colitis mouse 
model. In a primary screening, Scutellariea radix extract, Platycodi radix 
extract and Dioscorea rhizoma extract showed potential anti-colitis effects. 
Disease index were evaluated by the weight loss, rectal bleeding and diarrhea. 
Colon lengths were measured and histological analysis was conducted. 
Additionally, cytokine levels were analyzed by ELISA.

P11 -044

Biological Activities of Agricultural Food Materials
Gun-Pyo Do1,2*, Hyun Jin Park1, Su-Yeon Back2, Jeong-Ryong Do2 1Korea 
University, Korea, 2Korea Food Research Institute, Korea

We investigated the Antioxidant activity, adipogenic differentiation and α
-glucosidase inhibitory activities of water extracts of medicinal herbs (44 
kinds), fruits (13 kinds), and vegetables (21 kinds). Antioxidant activity was 
measured. As a result, Cornus officinalis of medicinal herbs showed the highest 
Antioxidant activity at 95.73%. And, pomegranate in fruit and red cabbage in 
vegetable showed 41.61%, 41.16%. 3T3-L1 cells were fixed and stained with 
Oil Red O to assess lipid accumulation. As a result, Dendrobium monile of 
medicinal herbs showed the highest lipid accumulation inhibitory activity 
(42.4%) And butterbur in vegetables was 24.9%. Paeonia lactiflora of medicinal 
herb showed the highest α-Glucosidase inhibitory activity (96.44%). And, α
-Glucosidase inhibitory activity of butterbur and strawberries were 21.69%, 
65.84%. Therefore, these data suggested that the water extract of medicinal 
herbs, fruits and vegetables may be useful for natural antioxidant, antiobesity 
and antidiabetic products.

P11 -042

Comparison of Anti-inflammatory Effects of Various Ginsenosides 
on Differentiated Lipopolysaccharide-stimulated THP-1 Cells
Hyung Jin Ahn1*, Hyun Ju You1, Geun Eog Ji1,2 1Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National University, 
Korea, 2Research Institute, Bifido Inc., Korea

Ginseng has been reported to possess various biological activities including 
anti-inflammatory actions. This work aimed to compare the anti-inflammatory 
effects of 22 different ginsenosides and to investigate the structure-activity 
relationship between the glycosidic residue and its anti-inflammatory activity. 
Using the differentiated THP-1 cells by PMA, we explored differential effects 
of ginsenosides on lipopolysaccharide-stimulated TNF-α and IL-6 expression 
levels. Panaxadiol (PD)-type ginsenosides such as Rh2, compound K (CK), and 
protopanaxadiol (PPD) showed strong effects in reducing the production of 
TNF-α and IL-6. The 20(S)-form stereoisomer of ginsenosides exerted greater 
anti-inflammatory activity than 20(R)-form as shown in Rg2 and Rh2. 20(S)-Rh2

and CK are PD-type ginsenosides with respect to the glucose residue at C-3 and 
C-20 position, and showed different patterns in reducing the release of 
inflammatory cytokines. These results suggest that the type of dammarane and 
the number and position of sugar moieties affect their anti-inflammatory 
activities and need to be considered in obtaining more effective anti- 
inflammatory ginsenoside components from ginseng.

P11 -045

Antioxidative and Anti-inflammatory Activity of Solvent Extracts 
from Cabbage, Broccoli, and Carrot
Tai-Hyun Kim1*, Joon-Ho Hwang2,3, You-Sung Oh3, Yong-Hwan Kim3, 
Hyun-Jeong Oh3, Sang-Bin Lim1,3 1Department of Food Bioengineering, Jeju 
National University, Korea, 2Department of Biology, Jeju National University, 
Korea, 3Biotechnology Regional Innovation Center, Jeju National University, 
Korea

Cabbage, broccoli, and carrot were extracted and fractionated using organic 
solvents and their antioxidative and anti-inflammatory activities were 
measured. Ethyl acetate fractions of cabbage and broccoli showed the highest 
DPPH radical scavenging activities with IC50 value of 824 µg/mL and 812 µ
g/mL, respectively. The highest nitric oxide scavenging activity was found in 
ethyl acetate fraction of cabbage with IC50 value of 626 µg/mL. Butanol fraction 
of broccoli had the highest superoxide anion scavenging activity with IC50 value 
of 114 µg/mL, while hexane fraction had the highest xanthine oxidase 
inhibitory activity with IC50 value of 185 µg/mL. Specially, ethyl acetate 
fractions of broccoli showed inhibitory activities of NO production in 
LPS-induced RAW 264.7 cells with IC50 value of 118 µg/mL without 
cytotoxicity. These results revealed that solvent extracts of broccoli had the 
highest antioxidative and anti-inflammatory activities.
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P11 -046

Effect of Fermented Red Ginseng on Variable Outcomes Related to 
Metabolic Syndrome, Neuro-endocrine System, and Immune System 
in Over 50 Years Old Women
Kwang Jo Lee1*, Sook Yeon Lee2, Geun Eog Ji1,3 1Department of Food and 
Nutrition, Seoul National University, Korea, 2The College of Pharmacy, 
Sahmyook University, Korea, 3Research lnstitute, Bifido Inc., Korea

Ginsenosides of ginseng were reported to act as ligands of nuclear receptors, 
especially glucocorticoid receptor. Ninety-five healthy women aged from 50 to 
71 years were randomly assigned to receive daily either fermented red ginseng 
(FRG) or placebo for 2 weeks. Blood sample and urine were collected from the 
participants and 50 biochemcial markers were analyzed. The results showed 
that insulin, HbA1c, DHEAS, serum Ca, plasma K, urine Ca, urine Na, and 
serum pH were significantly different between the FRG and control groups 
based on p<0.05. The results suggest that FRG may be beneficial in the 
maintenance of the homeostasis of the blood glucose and prevention of the 
development of the metabolic syndrome in the elderly women.

P11 -049

Physicochemical Characteristics of L and G Factor by Ginseng 
Components B1 and G1 on Lipid Metabolism (III)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food Research 
Institute, Korea

Activity of lipid metabolism has been investigated by heating temperature to 
investigate the stability of ginsenoside components B1 and G1 during 
processing. And activity has been investigated by change of pH to indirectness 
test the activity of samples in human body. Cells were treated with three 
temperatures and pH of B1 and G1 from 60°C to 100°C and from pH 2 to pH 
10. In case of L factor, the secretion of L factor shows similar level compared to 
control. The highest ratio of promotion by B1 was 93% at temperature of 60°C
and 104% at pH 2, also G1 showed 104% at 100°C and 102% at pH 2. In most 
of temperature and pH, the promotion ratio of L factor was not significantly 
different to control. The lowest ratio of decrease by B1 was 93% at 100°C and 
97% at pH 7, also G1 showed 87% at 60°C and 89% at pH 7. In most of the 
temperatures and pH, the ratio of decrease was under 100%. As a result, B1 and 
G1 are stable heating temperature during food processing and don’t change L 
and G factor activity in change of pH. It suggests that B1 and G1 should be 
using functional food components and regulating factor on lipid metabolism in 
human body.

P11 -047

Physicochemical Characteristics of L and G Factor by Flavonoid 
H1 and Its Aglycone H2 on Lipid Metabolism ( I )
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food Research 
Institute, Korea

Activity of lipid metabolism has been investigated by heating temperature to 
investigate the stability of H1 and its aglycone during processing. And activity 
has been investigated by change of pH to indirectness test the activity of 
samples in human body. Cells were treated with three temperatures and pH of 
H1 and H2 from 60°C to 100°C and from pH 2 to pH 10. In case of L factor, the 
secretion of L factor shows similar level compared to control. The highest ratio 
of promotion by H1 was 100% at temperature of 80°C and 86% at pH 2, also 
H2 showed 99% at 100°C and 92% at pH 10. In most of temperature and pH, 
the promotion ratio of L factor was not significantly different to control. The 
lowest ratio of decrease by H1 was 78% at 60°C and pH 2, also H2 showed 
94% at 80°C and 103% at pH 2. In most of the temperatures and pH, the ratio 
of decrease was under 100%. As a result, H1 and H2 are stable heating 
temperature during food processing and don’t change L and G factor activity in 
change of pH. It suggests that H1 and H2 should be using functional food 
components and regulating factor on lipid metabolism in human body.

P11 -050

Physicochemical Characteristics of L and G Factor by Neurotrans-
mitters SN and MN on Lipid Metabolism (IV)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food Research 
Institute, Korea

Activity of lipid metabolism has been investigated by heating temperature to 
investigate the stability of neurotransmitters SN and MN during processing. 
And activity has been investigated by change of pH to indirectness test the 
activity of samples in human body. Cells were treated with three temperatures 
and pH of SN and MN from 60°C to 100°C and from pH 2 to pH 10. In case of 
L factor, the secretion of L factor shows similar level compared to control. The 
highest ratio of promotion by SN was 97% at temperature of 100°C and 107% 
at pH 7, also MN showed 93% at 100°C and 95% at pH 10. In most of tempe-
rature and pH, the promotion ratio of L factor was not significantly different to 
control. The lowest ratio of decrease by SN was 86% at 80°C and 102% at pH 
2, also MN showed 87% at 60°C and 90% at pH 7. In most of the temperatures 
and pH, the ratio of decrease was under 100%. As a result, SN and MN are 
stable heating temperature during food processing and don’t change L and G 
factor activity in change of pH. It suggests that SN and MN should be using 
functional food components and regulating factor on lipid metabolism in human 
body.

P11 -048

Physicochemical Characteristics of L and G Factor by Flavonoid 
N1 and Its Aglycone N2 on Lipid Metabolism (II)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food Research 
Institute, Korea

Activity of lipid metabolism has been investigated by heating temperature to 
investigate the stability of N1 and its aglycone during processing. And activity 
has been investigated by change of pH to indirectness test the activity of 
samples in human body. Cells were treated with three temperatures and pH of 
N1 and N2 from 60°C to 100°C and from pH 2 to pH 10. In case of L factor, the 
secretion of L factor shows similar level compared to control. The highest ratio 
of promotion by N1 was 89% at temperature of 80°C and 100% at pH 10, also 
N2 showed 114% at 60°C and 106% at pH 7. In most of temperature and pH, 
the promotion ratio of L factor was not significantly different to control. The 
lowest ratio of decrease by N1 was 77% at 80°C and 78% at pH 7, also N2 
showed 87% at 60°C and 97% at pH 2. In most of the temperatures and pH, the 
ratio of decrease was under 100%. As a result, N1 and N2 are stable heating 
temperature during food processing and don’t change L and G factor activity in 
change of pH. It suggests that N1 and N2 should be using functional food 
components and regulating factor on lipid metabolism in human body.

P11 -051

Physicochemical Characteristics of L and G Factor by Vitamin C 
and E on Lipid Metabolism (V)
In-Ho Kim*, Eun-Suk Yun, Tae Won Han, Daeseok Han Korea Food Research 
Institute, Korea

Activity of lipid metabolism has been investigated by heating temperature to 
investigate the stability of vitamin C and E during processing. And activity has 
been investigated by change of pH to indirectness test the activity of samples in 
human body. Cells were treated with three temperatures and pH of vit. C and 
vitE. In case of L factor, the secretion of L factor shows similar level compared 
to control. The highest ratio of promotion by vitC was 97% at temperature of 
60°C and 103% at pH 7, also vitE showed 94% at 60°C and 92% at pH 10. In 
most of pH, the promotion ratio of L factor was not significantly different to 
control, however, high temperature significantly lower than that of control. The 
lowest ratio of decrease by vitC was 81% at 60°C and 98% at pH 10, also vit. E 
showed 97% at 80°C and 96% at pH 7. In most of the temperatures and pH, the 
ratio of decrease was under 100%. As a result, vit. C and vit. E are stable 
heating temperature during food processing and don’t change L and G factor 
activity in change of pH. It suggests that vit. C and vit. E should be using 
functional food components and regulating factor on lipid metabolism in human 
body.
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P11 -052

Anti-allergic Effect of Extracts from Araceae (AL)
Dong Young Kim*, Seung Hwan Lee, Jun Jiang, Wan Jae Kim, Jae Il Park1, 
Dong Woo Kim1, Won Kook Moon1, Kwang Ho Lee1 Department of 
Biotechnology, College of Biomedical & Health Science, Konkuk University, 
Korea, 1Natural F & P Co., Korea

AL was used for long time as traditional medicine in Korea. AL was known as 
its effects to treat indigestion, diarrhea, inflammation in bronchial tube and skin 
disease. Currently it also is used as a source of sent, cosmetics or soap for its 
unique perfume. However its function as anti-allergic effect is still not known. 
We have tested the anti-allergic effects of its extracts from different way such as 
extract by heated water, butylene glycol, hexane, distillation, and hyper critical 
method. All of the extracts except hexane have inhibiting effects on 
degranulation in DNP-IgE stimulated RBL-2H3 cells. However only heated 
water extract only had an inhibiting effect of IL-4 production. Furthermore, 
both heated water extract and essential oil has an inhibitory effect on mast cell 
dependent PCA reaction with 1 and 5% administration. These results are 
showing that heated water extract or essential oil from AL can be available for 
the source as treatment of anti-allergic dermatitis.

P11 -055

Protein Tyrosine Phosphatase 1B (PTP1B) Inhibitory Compounds 
from Artemisia argyi.
Ha Na Yoon1*, Soo Kyeong Lee1, Min Young Lee2, Jin Kyu Kim3, Soon Sung 
Lim1,2,3 1Department of Food Science and Nutrition, Hallym University, Korea,
2Center for Efficacy Assessment and Development of Functional Foods and 
Drugs, Hallym University, Korea, 3Institute of Natural Medicine, Hallym 
University, Korea

Protein tyrosine phosphatase 1B (PTP1B) acts as a negative regulator of insulin 
signaling, and selective inhibition of PTP1B has served as a potential drug 
target for the treatment of type 2 diabetes. Phenolic compounds were separated 
from Artemisia argyi. and their bioactivities were evaluated through an in vitro
PTP1B inhibitory assay. Bioassay-guided fractionation of the water fraction has 
resulted in the isolation of neochlorogenic acid (1), chlorogenic acid (2), 
1,3-di-o-caffeoylquinic acid (3). The structures of these compounds were 
established by means of spectroscopic methods including extensive NMR 
techniques and chemical evidence. Among all the compounds showed 
inhibition against PTP1B, with IC50 values ranging from 132.3 to 209.7 µM. 
Therefore, the results suggest that A. argyi would clearly have potential uses in 
the development of therapeutic or preventive agents for diabetes mellitus.

P11 -053

Evaluation of Maysin ((2"-O-6-C- (6-deoxy-xylo-hexose-4ulosyl) 
luteolin), GABA (γ-aminobutyric acid) Content, Antioxidant Activity 
among Storage Times and Conditions in Corn Silk
Jung Tae Kim*, Jin Seok Lee, Beom-Young Son, Seong Bum Baek, Sun Lim 
Kim, Sung Kook Kim, Gun-Ho Jung, Tae Wook Jung1, Jin Soo Kim2, Wook- 
Han Kim National Institute of Crop Science, RDA, Korea, 1Rural Development 
Administration, Korea, 2Kwang Dong Pharmaceutical Co., LTD, Korea

This study was carried out to evaluate Maysin((2''-O-6-C- (6-deoxy-xylo- 
hexose-4ulosyl)luteolin), GABA(γ-aminobutyric acid) Content, Antioxidant 
Activity among Storage Times and Conditions in Corn Silk. According to five 
storage condition(storage after natural dry, storage after 40°C dry, storage after 
60°C dry, 4°C storage, and -70°C storage), assessing the antioxidant activities 
was using by DPPH radical scavenging activities. Also, Maysin and GABA 
content was analyzed by UPLC and amino acid analyzer.

P11 -056

α-Glucosidase Inhibitory Activity of the Seeds of Nulumbo nucifera
Hong Mei Li1*, Jin Kyu Kim1, Seung Hwan Hwang2, Min Young Lee3, Soon 
Sung Lim1,2,3 1Institute of Natural Medicine, Hallym University, Korea, 
2Department of Food and Nutrition, Hallym University, Korea, 3Center for 
Efficacy Assessment and Development of Functional Foods and Drugs, Hallym 
University, Korea

In this study, to further identify the physiological effects of the seeds of 
Nulumbo nucifera against diabetes and its complications, we investigated α
-glucosidase inhibitory activity in vitro. In vitro assays showed that the 70% 
ethanol extracts of seeds of N. nucifera has a high inhibitory activity with IC50

value of 23.83 mg/mL. Subsequent bioactivity-guided fractionation of the 70% 
ethanolic extract led to five fractions (n-hexane, methylene chloride (CH2Cl2), 
ethyl acetate (EtOAc), n-butanol (BuOH), and water). Theses fractions were 
evaluated for α-glucosidase inhibitory activity. Among them, the CH2Cl2

fraction has prominent activity among all test fractions, with the IC50 values of 
α-glucosidase activity was 3.15 µg/mL and acarbose was used as positive 
control with the IC50 values was 298.49 µg/mL. Therefore, these results indicate 
that the seeds of N. nucifera might be valuable foundations for further research.

P11 -054

Inhibitory Effect of Kimchi Extract against Neuraminidase Activity 
of Influenza Virus 
Young Jin Kim*, Seong-Il Lim, Se-Yeoun Cha1, Hyung-Kwan Jang1, Min Jae 
Lee2 Korea Food Research Institute, Korea, 1College of veterinary School, 
Chonbuk National University, Korea, 2College of Veterinary School, Kangwon 
National College, Korea

Recently new type of influenza (2009 H1N1 flu) appeared, it has injured human 
being in the world. Effective anti-virus agent on the influenza has not reported 
except Tamiflu (oseltamimivir) and Relenza (Zanamivir). These agents have 
inhibitory effect on neuraminidase of influenza surface. Because these anti- 
virus agent has been reported to show sever harmful side effect, it has been 
required anti-influenza virus materials, including foods and agents. Kimchi is 
traditional Korean food, fermented with salted Korean cabbage and seasonings. 
It has reported, fermented kimchi have some fermentation products, such as 
lactic acid, organic acid, and vitamins, by lactic acid bacteria. Effect of kimchi 
extract on neuraminidase activity of influenza virus was investigated. Extracts 
of the kimchi before fermentation (KBF) and kimchi after fermentation (KAF) 
showed also inhibitory effect on the neuraminidase activity. The extract of the 
KAF showed higher than that of KBF. Lactic acid bacteria 4 species were 
inoculated kimchi mixture as starter, respectively. After fermentation, inhibitory 
effects of neuramindase activity were determined, there was no difference 
among the tested kimchi.

P11 -057

Physiological Activities of Korean Traditional Wine, Makgeolli, on 
Adipogenesis, Skin Whitening, and Cancer Metastasis
Sang-Jin Lee*, Sungyoung Park, Ji-Hye Kim1, Yong-Woo Jung1, Sungyoul 
Hong1, Gye-Won Kim2, Woo-Chang Shin Research Laboratories, Kook-
soondang Brewery Co., Ltd., Korea, 1Department of Genetic Engineering, 
Sungkyunkwan University, Korea, 2Academic Industry Cooperation, Hankyoung 
National University, Korea

Makgeolli is Korean traditional alcoholic beverage that has historically been 
brewed. In this study, we analyzed the profile of organic acid in makgeolli and 
evaluated its various physiological characteristics. Makgeolli contained excess 
lactic acid, which is produced by lactic acid bacteria (LAB). Makgeolli
inhibited the differentiation of 3T3-L1 preadipocyte compared to negative 
control and had highly inhibitory activity of xanthine oxidase that converts 
xanthine to uric acid. The anti-oxidative and skin whitening effects of makgeolli
were determined by in vitro assays using DPPH and tyrosine inhibition assay, 
respectively. Makgeolli showed high DPPH radical scavenging activities and 
had the inhibition of tyrosinase activity. In addition, makgeolli dose- 
dependently inhibited motility and invasive activity of cancer cells. Makgeolli
significantly decreased the activity and secretion of matrix metalloproteinase-9 
(MMP-9) and also down-regulated the expression of MMP-9. Taken together, 
these findings suggest that commercial makgeolli has various physiological 
activities, and that are influenced by second metabolites from nuruk microflora 
containing fungi and LAB.
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P11 -058

Inhibition of Atopic Dermatitis by Extracts of Chamaecyparis 
obtusa in HMC Cells and BALB/c Mice
Jin Hee Kim* Department of Herbal Skin Care, Daegu Hanny University, 
Korea

Atopic dermatitis (AD) is a chronic inflammatory skin disease that commonly 
begins in childhood. Hexane and EtOAc extracts fractionated from leaves of 
Chamaecyparis obtusa (COHE and COEE), exhibits inhibition of atopic 
dermatitis-like skin lesions. In the study, we investigated the effect of topical 
application of COHE and COEE on skin inflammation and AD-like skin lesions 
in HMC-1 cells and mouse models. COHE and COEE dose-dependently 
inhibited phorbol ester-induced increase in ear thickness in BALB/c mice. 
Histopathological analysis revealed that ear swelling was suppressed by COHE 
and COEE treatment. In addition, COHE and COEE inhibited interleukin-6 
(IL-6) and tumor necrosis factor-  (TNF-) secretion from the phorbol 12- 
myristate 13-acetate and A23187-induced HMC-1 cells. Furthermore, COHE 
and COEE suppressed the mRNA expression of IL-6 and TNF-  in phorbol 
12-myristate 13-acetate and A23187-induced HMC-1 cells. Taken together, 
these results showed that COHE and COEE exerted an anti-inflammatory effect 
both in vitro and in vivo. Our results suggest that COHE and COEE might 
beneficial for the treatment of Atopic dermatitis.

P11 -061

Crosstalk between Adipocytes-macrophages through 4-1BB/4-1BBL 
Plays a Crucial Role in Adipose Tissue Inflammatory Responses
Thai Hien Tu*, Chu-Sook Kim, Rina Yu Department of Food Science and 
Nutrition, University of Ulsan, Korea

Obesity-induced adipose tissue inflammation is mediated by an infiltrated 
immune cells (e.g., macrophage and T cells), which reside in close contact with 
adipocytes. The inflammatory receptor 4-1BB and its ligand 4-1BBL inter-
action play a role in the initiation and amplification of various inflammatory 
responses. However, it remains unclear that 4-1BB/4-1BBL interactions 
participate in adipose tissue inflammation. Here, we show that adipocytes 
express 4-1BB and 4-1BBL, and the direct cross-talk between adipocytes and 
macrophages through 4-1BB/4-1BBL, initiates a process that leads to induce 
MCP-1 production. Coculture of adipocytes and macrophages in the contact 
condition markedly enhanced the release of MCP-1 compared with their 
coculture without the contact system, suggesting the importance of cell-cell 
contact in the release MCP-1 production. The disruption 4-1BB/4-1BBL 
interaction inhibited the inflammatory chemokine release, indicating that the 
4-1BB/4-1BBL ligation is responsible for the release of MCP-1. These findings 
suggest that the cross-talk between adipocytes/macrophages though 4-1BB/4- 
1BBL ligation plays a crucial role in adipose tissue inflammation.

P11 -059

Anti-inflammatory Actions of a Bioactive Sulfur Compound Isolated 
from Aged Black Garlic via Inhibition of NF-κB
Bo Ram You*, Mee Ree Kim Department of Food and Nutrition, Chungnam 
National University, Korea

In this study, we isolated the active sulfur containing substance from aged black 
galic, and investigated the effects of that substance on cytokine production in 
LPS-stimulated RAW 264.7 cells as well as in TPA-induced ear edema in mice 
model. After fractionation of solvent extract from ABG, EBG 8 (100 µg/mL), 
EBG8 from EtOAc from ABG (EBGs), showed the highest suppression of NO 
and cytokines including TNF-α and IL-6, but enhanced the antiinflammatory 
IL-10 in a concentration dependent manner. Furthermore, a similar tendency 
was observed in iNOS, COX-2, NF-κB, IKBα protein expression by western 
blot. In animal experiment, topical application of EBG 8 suppressed TPA- 
induced (1 µg/ear) ear edema and cytokines. Overall, EBG 8 has been revealed 
that the reduction of NO level, COX-2 expression and inflammatory cytokines 
might be through down-regulation of NF-κB level. EBG 8 is supposed to be a 
N-γ-glutamylmethionine based on the NMR and ESI/MS. From these results, it 
is supposed that EBG8 might be utilized as a functional food materials related 
to inflammation.

P11 -062

Inhibitory Effect of Quercetin on Chemokine-induced Adipose 
Tissue Inflammation
Hye-Ji Noh*, Chu-Sook Kim, Rina Yu Department of Food Science and 
Nutrition, University of Ulsan, Korea

Adipose tissue-derived chemokines play a crucial role in obesity-induced 
aipose tissue inflammation by enhancing macrophage recruitment. CC 
chemokine, MIP-1α/CCL3 induces monocyte/macrophage infiltration, and is 
implicated in the adipose tissue inflammation. Here we demonstrate that 
quercetin, naturally occurring flavonoids, can reduce MIP-α-induced adipose 
tissue inflammation. Quercetin significantly inhibited MIP-1α-induced macro-
phage migration, and it also decreased MIP-1α release from macrophages/ 
adipocytes. The inhibitory action resulted from the downregulation of CCR1 
and CCR5, specific receptor for MIP-1α, accompanied by the reduction of JNK 
and IKK, activation and IκB degradation. These findings suggest that quercetin 
not only suppressed MIP-1α release from adipose tissue, but also disrupts its 
action by inhibiting its receptor expression and signaling pathway. Quercetin 
may be a useful food factor against obsity-induced adipose tissue inflammation.

P11 -060

The Anti-obesity Effects of Fermented Ginseng in High fat Diet 
Mouse Model
Jinsun Oh1*, Seung Ri Lee1, Keum Taek Hwang1, Geun Eog Ji1,2 1Department 
of Food and Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Research lnstitute, Bifido Inc., Korea

This study was performed to investigate the anti-obesity effects of fermented 
ginseng (FG) in mice fed a high fat diet (45%) for 8 weeks to induce obese 
model mice. Male C57BL/6J mice weighting 18 g were divided into four 
groups; a normal diet group (ND), a high fat diet group (HFD), a high fat diet 
with 0.1% FG (F), a high fat diet with 0.1% FG and omega-3 (FW3), a high fat 
diet with 0.1% FG and chromium picolinate (FCr). Omega-3 (30 mg/kg) and 
chromium picolinate (16 mg/kg) were given by oral administration. The FG 
was effective in the lowering of the body weight gain and its effect was 
enhanced by the supplementation with omega-3 or chromium picolinate. The 
FW3 and FCr effectively lowered the body weight gain, visceral fat accumu-
lation, blood and hepatic lipid concentrations. These findings suggest that the 
combination of FG with omega-3 or chromium picolinate may be useful for the 
management of obesity.

P11 -063

Compound 1 Isolated from Isodon excisus Decreases Melanin 
Synthesis Via Akt/PKB Activation in Melan-a Cells
Jin Hee Kim* Department of Herbal Skin Care, Daegu Hanny University, 
Korea

Tyrosinase is a key enzyme for melanin biosynthesis, and hyperpigmentation 
disorders are assoiciated with abnormal accumulation of melanin pigments. 
New compound 1 isolated from of Isodon excisus, is a bioactive phyto- 
metabolite whose effects are almost unknown. Here, we report that it exhibits a 
strong hypopigmentary effect in Melan-a cells. Compound 1 shows potent 
inhibitory effects with an IC50 value of 15.0 mM onmushroom tyrosinase 
activity. Also, we found that it decreased microphtalamia-associated trans-
cription factor (MITF), tyrosinase, tyrosinase-related protein-1 (TRP-1), 
tyrosinase-related protein-2 (TRP-2) protein production. To identify the 
signaling pathway of compound 1, the ability of compound 1 to influence 
extracellular signal-regulated protein kinase (ERK) and Akt/protein kinase B 
(PKB) activation were investigated. Apparently, compound 1 induced p-Akt/ 
PKB in a dose-dependent manner. Furthermore, compound 1 presented 
inhibition on the body pigmentation in the zebrafish model system and 
decreased the tyrosinase activity. These results suggest that compound 1 may be 
an effective skin-lightening agent that regulates the expression of melanogenic 
enzymes.
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P11 -064

HVEM/TNFRSF14 as a Novel Target against Obesity-induced 
Inflammation and Insulin Resistance
Hong-Min Kim1*, Ha-Jung Kim, Chu-Sook Kim, Choon-Soo Jeong1, Hye-Sun 
Choi1, Teruo Kawada2, Byung-Sam Kim1, Rina Yu Department of Food 
Science and Nutrition, University of Ulsan, Korea, 1Department of Biological 
Science, University of Ulsan, Korea, 2Graduate School of Agriculture, Kyoto 
University, Japan

HVEM is a member of the TNF receptor superfamily that plays a role in the 
development of various inflammatory diseases. In this study, we show that 
HVEM deficiency attenuates adipose tissue inflammatory responses and 
glucose intolerance in diet-induced obesity. Feeding a high-fat diet (HFD) to 
HVEM-deficient mice elicited a reduction in the number of macrophages and T 
cells infiltrated into adipose tissue. Proinflammatory cytokine levels in the 
adipose tissue decreased in HFD-fed HVEM-deficient mice, while levels of the 
anti-inflammatory cytokine IL-10 increased. Moreover, glucose intolerance and 
insulin sensitivity were markedly improved in the HFD-fed HVEM-deficient 
mice. These findings indicate that HVEM may be a useful target for combating 
obesity-induced inflammatory responses and insulin resistance.

P11 -067

Effect of Combined Abiotic Stress Treatment in Enhancing Anti-
oxidant Activities of Buckwheat Sprouts
Young-Sim Cho*, Kee-Jai Park, Jin-Woong Jeong, Bum-Keun Kim, Jeong-Ho 
Lim Korea Food Research Institute, Korea

This study will show that buckwheat with abiotic stress synergistically 
enhanced the antioxidant activities by the accumulation of phenolic com-
pounds. The efficacy of combined treatment MeJA, NaCl and light during 
germination and growth of the buckwheat sprout were assessed. Buckwheat 
sprout was treated for the growth period, during for 7 days. The 10 mM NaC1, 
0.1 mM MeJA and light for 4 h-treated sprouts exhibited the highest levels of 
total phenolics contents, electron donating ability, frap assay and rutin contents. 
Application of combined treatment NaCl, MeJA and light during growth was 
effective resulting in approximately 87.01, 56.55, 106.72 and 87.61% increase 
in the total phenolics contents, electron donating ability, frap assay and rutin 
contents, respectively. In this study, results indicated that combined treatment 
MeJA, NaCl and light can improve the health benefits of buckwheat sprouts by 
producing abundant antioxidant activities and generate meaningful effects on 
the nutritional values of buckwheat sprouts.

P11 -065

Antioxidant Activities of Methanolic Extract from Mycelium of 
Naematoloma sublateritium
Hua Li*, Chan Lee Department of Food Science and Technology, Chung-Ang 
University, Korea

The antioxidant activities of the methanol extract from Naematoloma 
sublateritium, and its subfractions were assessed: ABTS+-radical scavenging, 
1,1-diphenyl-2-picrylhydrazyl (DPPH)-radical scavenging, ferric reducing- and 
nitrite scavenging activity. The chloroform subfraction exhibited the strongest 
antioxidant activity except nitrite scavenging activity in which water 
subfraction showed the highest activity (50% scavenging at 48 mg/mL). The 
trolox equivalent antioxidant capacity (TEAC) of the chloroform subfraction 
was 649.40 µmol/g of sample. This fraction also scavenged DPPH radical by 
50% at 406.59 µg/mL. The highest ferric reducing activity was found in same 
subfraction (299.24 µmol FeSO4･7H2O/g). Chloroform and ethylacetate 
fractions exhibited the highest contents of total phenolic compounds, with 
ferulic acid equivalents of 31.66 and 48.57 mg/g, respectively. The amount of 
flavonoid was at maximum in chloroform subfraction (18.66 mg/g). The level 
of phenolic compounds may be correlated with the antioxidant activities of the 
subfractions. Therefore, the phenolic compounds in the subfractions were 
further identified by mass spectrometry using LC-MS/MS.

P11 -068

Anti-diabetic Effects of Fermented Green Tea
So-Young Lee*, So Lim Park, Sung-Hun Yi, Young-Do Nam, Sun-Mi Song, 
Seong-Il Lim Traditional Food Research Group, Korea Food Research 
Institute, Korea

Anti-diabetic effect of green tea fermented by cheongguckjang was evaluated 
using KKAy/Ta Jc mice (type 2 diabetes mellitus animal model). Six week old 
KKAy/Ta Jc mice were randomly divided into four group; diabetic control 
group (DC), group fed commercial health functional food (PC), group fed green 
tea (GR), group fed fermented green tea (GF). Over 90 days testing period, food 
and water intake were decreased significantly in GF and PC compare to DC. 
The blood glucose levels in GF were lower than in DC throughout testing 
period, and were similar levels in PC after 60 days. The HbA1c levels and 
insulin resistance in GF reduced compare to DC. In addition, supplementation 
with fermented green tea alleviated dyslipidemia, diabetes complications, 
lowering serum triglyceride and raising serum HDL-cholesterol. Considering 
these results, the fermented green tea may be useful for the management of 
T2DM.

P11 -066

Clinical Effects of Probiotics are Associated with Increased TGF-β
Responses in Infants with Allergic High Risk
Ji Yeun Kim1,2*, Young Ok Choi1, Jung Hyun Kwon3, Kang Mo Ahn3, Geun 
Eog Ji1,4 1Department of Food and Nutrition, College of Human Ecology, 
Seoul National University, Korea, 2Fermentation & Food Processing Division, 
Department of Agrofood Resource, National Academy of Agricultural Science, 
Korea, 3Department of Pediatrics, School of Medicine, Sungkyunkwan 
University, Korea, 4Research Institute, Bifido Inc., Korea

In a randomized, double-blind, placebo-controlled trial, the pregnant women 
with a family history of allergic diseases were supplemented with either 
probiotics (mixture of Bifidobacterium bifidum BGN4, Bifidobacterium lactis
AD011, and Lactobacillus acidophilus AD031) or placebo once daily from 4-8 
weeks before delivery to 3 months after delivery during the period of exclusive 
breastfeeding. Their infants were fed either probiotics or placebo from 4 months 
to 6 months of age. The peripheral blood mononuclear cells (PBMC) were 
isolated from the infants (n=46) at 1 year of age. The levels of cytokines (IL-4, 
IL-10, IFN-γ, and TGF-β) were compared. The levels of TGF-β by PBMC from 
infants administrated probiotics were significantly increased compared with 
those from infants administrated placebo (p=0.042). The levels of IL-10 and 
IFN-γ were not significant between two groups. The levels of IL-4 were 
minimal in both groups. In conclusion, the reduction of atopic dermatitis 
prevalence with probiotics supplementation was associated with significant 
increases in the capacity of TGF-β responses.

P11 -069

Protective Effects of Fermented Rice Bran against Carbon Tetra-
chloride Induced Hepatotoxicity in Mice
So Lim Park*, So-Young Lee, Sun-Mi Song, Young-Do Nam, Sung-Hun Yi, 
Seong-Il Lim Korea Food Research Institute, Korea

We examined the protective effects of fermented rice bran on carbon CCl4

induced hepatic damage in male ICR mice. Rice bran is solid-state fermented 
using microorganism from the Chunggugjang. The mice were orally treated 
with administration of fermented rice bran (0.4% in feed) daily, with 
administration of CCl4 (1 ml/kg, 20% CCl4 in corn oil) twice a week for 8 
weeks. The results showed that the serum activities of ALT, AST, ALP, and 
LDH were significantly lower than CCl4 treatment group. In liver tissue, 
glutathione content was increased than CCl4 treatment group. And liver was 
analysis that histopathological change of fibrosis occurred in intoxication and 
prevention by treatment with fermented rice bran. Collagen deposition was 
observed in CCl4, treatment group, but fermented rice bran treated mice were 
observed to a much more degree. According to the results, severe liver damage 
by CCl4 was reduced by fermented rice bran.
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P11 -070

Anti-diabetic Effects of Fermented Morinda citriforia
So-Young Lee*, So Lim Park, Sung-Hun Yi, Jin-Taek Hwang, Sun-Mi Song, 
Young-Do Nam, Seong-Il Lim Traditional Food Research Group, Korea Food 
Research Institute, Korea

We evaluated the hypoglycemic effects of Morinda citriforia fermented by 
cheongguckjang using T2DM (type 2 diabetes mellitus) animal model. Six 
week old KKAy/Ta Jc mice were randomly divided into four group; diabetic 
control group (DC), group fed commercial health functional food (PC), group 
fed M. citriforia (MC), group fed fermented M. citriforia (FMC). Over 90 days 
testing period, food and water intake were decreased significantly in FMC and 
PC compare to in DC. The blood glucose levels of FMC were 211.60-252.20 
mg/dL for 90 days, while those of control group were over 400 mg/dL after 20 
days. In addition, the supplementation with fermented M. citriforia reduced 
HbA1c levels, enhanced insulin sensitivity and significantly decreased serum 
triglyceride and LDL-cholesterol. In vitro, the fermented M. citriforia 70% 
ethanol extract stimulated PPAR γ-dependent luciferase activity and stimulated 
glucose uptake via activation AMPK in C2C12 myotubes. These results suggest 
that fermented M. citriforia can be used as a commercial health functional food 
for management of T2DM.

P11 -073

Antioxidant and Anti-Cancer Effect of Choosi Wine
Jin-Taek Hwang*, Ju-Hun Park, Sung Hee Kim, Chan-Kyu Han, Sang-Yoon 
Choi, Sung-Soo Kim Korea Food Research Institute, Korea

In this study, we first investigated the anti-oxidant capacity of freeze-dried 
Choosi (product name) wine powder containing Monakolin K and Gallic acid 
as major compounds using the DPPH method. The wine was fermented with 
persimmon using red koji and yeast. The wine powder showed strong free 
radical scavenging activity mainly because gallic acid, but not monakolin K. 
We further examined the anti-oxidant effects of the wine powder and gallic acid 
using H9c2 cardiac muscle cells. Pretreatment of Choosi wine powder or gallic 
acid strongly inhibited hydrogen peroxide (H2O2)-induced cell death in a dose 
dependent manner. These results suggest that Choosi wine powder and its major 
compound are effective for preventing oxidative stress. Finally, we also 
examined the inhibitory effect of Choosi wine powder on cancer cell growth 
using AGS gastric cancer cells. Choosi wine powder significantly induced DNA 
fragmentation and cell death. Altogether, our results suggest that Choosi wine 
may be effective to prevent oxidative stress and cancer.

P11 -071

Protective Effects of Fermented Curcuma against Carbon Tetrachlo-
ride Induced Hepatotoxicity in Mice
So Lim Park*, So-Young Lee, Young-Do Nam, Sun-Mi Song, Sung-Hun Yi, 
Seong-Il Lim Korea Food Research Institute, Korea

We examined the protective effects of fermented curcuma on CCl4 induced 
hepatic damage in male ICR mice. Fermented curcuma is solid-state fermented 
using microorganism from the Chunggugjang. The mice were orally treated 
with administration of fermented curcuma (0.4% in feed) daily, with 
administration of CCl4 (1 mL/kg, 20% CCl4 in corn oil) twice a week for 8 
weeks. The results showed that the serum activities of ALT, AST, ALP, and 
LDH were significantly lower than CCl4 treatment group. In liver tissue 
glutathione content was increased and MDA-TBA content was decreased than 
CCl4 treatment group. And liver was analysis that histopathological change of 
fibrosis occurred in intoxication and prevention by treatment with fermented 
curcuma. Collagen deposition was observed in CCl4 treatment group, but 
fermented curcuma treated mice were observed to a much milder degree. 
Therefore, curcuma may be beneficial for prevention of hepatoxicity.

P11 -074

Biological Activities of 70% Ethanol Extracts in Pre-Brown Rice 
and Post-Brown Rice of Some Culitvars
Dae-Jung Kim*, Sea-Kwan Oh1, Mi-Ra Yoon, Hye-Won Kim, Jeong-Heui 
Lee, Im-Soo Choi, Junsoo Lee1, Kwang-Won Yu2, Yeon-Kyu Kim National 
Institute of Crop Science, Rural Development Administration, Korea, 1Dept. 
of Food Science and Technology, Chungbuk National University, Korea, 
2Division of Food and Biotechnology, Chungju National University, Korea

To investigate the possibility of brown rice and germinated brown rice as a 
functional food, the present study was evaluates various biological activities of 
70% ethanol extracts from pre- and post-brown rice of some cultivars. The 
dietary fiber contents of pre- and post-brown rice were 6.76-10.26% and 
6.85-10.71%, respectively. The Hongjinjubyeo extracts of brown rice and 
germinated brown rice showed markedly antioxidative activities than those of 
70% ethanol extracts from others. In case of anti-proliferative activities of the 
70% ethanol extracts from brown rice and germinated brown rice, cytotoxicity 
of breast cancer cell (MCF-7) tended to be the most effective anti-proliferative 
activities compared to colorectal cancer (HCT-116). The 500 µg/mL concen-
tration of 70% ethanol extracts of Hongjinjubyeo have higher activities of 
immunological activities on macrophage and mitogenic activities compared to 
others.

P11 -072

Functional Property of Solid-state Fermentation by Rice Bran
So Lim Park*, So-Young Lee, Young-Do Nam, Sun-Mi Song, Sung-Hun Yi, 
Seong-Il Lim Korea Food Research Institute, Korea

Rice bran is a nutritious staple food with health-promoting activity. In this 
study, we investigated the quality and functional property of rice bran 
fermented by microorganism from the Chunggugjang for 50 days. During the 
fermentation time, we investigated physical property such as change of 
temperature, humidity and pH. Also microbial population (total cell, fungi, 
lactic acid bacteria) and enzymatic property (protease, α-amylase, β-amylase 
activity) was analyzed. β-glucan content was increased during the fermentation 
time and functional activities were showed. To investigate functional property, 
antihypertensive activity, antigoutic effect and toxic substance elimination 
ability were analyzed. This data may establish the foundation for in vivo test 
that could have prevention of disease. And using another substrate, we are 
investigating of application possibility for solid-state fermentation system.

P11 -075

Antioxidant Activity of Methanol Extracts of Hericium erinaceum 
and Antimutagenic Activity of Its Hot Water Extract
Hye Jeong See*, Hua Li, Sol Park, Chan Lee Department of Food Science 
and Technology, Chung-Ang University, Korea

Antioxidant activities of Hericium erinaceum was investigated in subfractions 
of methanol extract such as hexane, chloroform, ethylacetate, butanol and water 
subfractions. Chlorofrom fraction exhibited the highest antioxidant activity and 
showed the highest level of total phenolic contents. The level of total phenolics 
may be correlated with the antioxidant activities of the subfractions. Therefore, 
the phenolic compound in the chloroform subfractions exhibiting high 
antioxidant acticity was identified by mass spectrometry using LC-MS/MS. In 
addition, hot water extract of this mushroom were tested for antimutagenic 
activity by Ames Salmonella assay. This extract showed inhibitiory effect on 
the mutagenesis induced in Salmonella Typhimurium strain TA100 and TA98 
by the directly acting mutagen 4-nitroquinoline-1-oxide (0.15 µg/plate) and 
sodium azide (0.5 µg/plate). The extract also inhibited mutagenesis induced in 
Salmonella Typhimurium strain TA100 and TA98 by the indirectly acting 
mutagen 2-aminoanthracen (2 µg/plate) at 5000 µg/plate and 200 µg/plate,
respectively.
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P11 -076

Analysis of Viscosity of Culture Media Changed by Polyphenolic 
Compounds
Kyung A Park*, Daram Kim, Mi-Ri Kim, Hyun A Choi, Yoo Mi Choi, Seung 
Yeon Oh, Jungil Hong Division of Food Science & Technology, College of 
Natural Science, Seoul Women’s University, Korea

Biological actions of dietary polyphenols have been studied extensively in cell 
culture system. Certain culture environmental factors could affect bioactivities 
and related mechanisms of polyphenols; the changes in these activities by 
different culture conditions or modulation of culture environment by poly-
phenols have rarely been studied. In the president study, we compared viscosity 
of commonly-used culture media, and analyzed the viscosity changes by 
phenolic compounds using the Ostwald viscometer. Among the media tested, 
viscosity of DMEM was highest. DMEM containing 10% fetal bovine serum 
was more viscous then serum free one. Addition of curcumin or epigal-
locatechin-3-gallate to DMEM decreased the viscosity. The viscosity increased 
during 6 and 24 h incubation at 37°C, and the increase was prominent in 
DMEM containing curcumin. Curcumin dissolved in phosphate-buffered saline 
decreased the viscosity; there was no significant difference observed among 
different concentrations of curucmin (10, 20, or 40 µM). The present results 
suggest that polyphenols could change physical properties of media (e.g. 
viscosity); which may affect their biological activities.

P11 -079

Probiotic Modulation of Dendritic Cells Co-cultured with Intestinal 
Epithelial Cells
Ji Yeun Kim1,2*, Geun Eog Ji1,3 1Department of Food and Nutrition, College 
of Human Ecology, Seoul National University, Korea, 2Fermentation & Food 
Processing Division, Department of Agrofood Resource, National Academy of 
Agricultural Science, Korea, 3Research Institute, Bifido Inc., Korea

We investigated the pattern of cytokine production and the cell surface 
phenotypes of dendritic cells (DC) in the presence of epithelial cells stimulated 
by probiotic bacteria. Mouse DC were cultured alone or together with mouse 
epithelial cell monolayers in normal or inverted systems and were stimulated 
with heat-killed probiotic bacteria for 12 h. In normal co-culture systems, L. 
casei and L. acidophilus decreased the expression of I-Ad, and L. casei and L. 
acidophilus decreased the levels of IL-6 or TNF-α. In inverted co-culture 
systems, L. casei decreased the expression of CD40, and all experimental 
probiotics decreased the levels of IL-6. In addition, B. lactis increased the 
productions of IL-10 and L. casei and L. acidophilus increased TGF-β
secretion. These results suggest that epitheliums stimulated by B. lactis, L. casei
or L. acidophilus may suppress inflammatory cytokine production and modulate 
the regulatory cytokine production of DC.

P11 -077

Effects of Curcumin and Zinc-protoporphyrin on the Cytotoxicity of 
Over-the-counter Drugs in the Intestinal Cells
Hyun A Choi*, Mi-Ri Kim, Kyung A Park, Yoo Mi Choi, Jungil Hong 
Division of Food Science & Technology, College of Natural Science, Seoul 
Women’s University, Korea

Commonly-consumed over-the-counter (OTC) drugs are frequently misused, 
and may cause adverse effects in the body. In the present study, we investigated 
possible roles of heme oxygenase-1 (HO-1) in OTC drug-induced intestinal 
cytotoxicity using curcumin, an inducer of HO-1, and zinc-protoporphyrin 
(ZnPP), a catalytic inhibitor of HO-1. OTC drugs including ibuprofen and 
acetaminophen (AAP) decreased viability of human intestinal INT 407 cells 
with estimated IC50 of 1.4 mM and 7.6 mM, respectively; their cytotoxic effects 
were not changed significantly by curcumin treated both simultaneously and 
before drug treatment. Cytotoxic effects of the OTC drugs, however, were 
significantly less pronounced in the presence of curcumin with ZnPP; ZnPP 
alone increased cell survival more significantly. The Western blot results 
showed that AAP decreased HO-1 level induced by curcumin. ZnPP rather 
enhanced HO-1 expression, and the effect of ZnPP on HO-1 expression was 
more prominent in the presence of curcumin. The present results suggest that 
modulation of OTC drug-induced intestinal cytotoxicity by ZnPP is mainly 
attributable to its HO-1 induction effect rather than inhibitory action of HO-1.

P11 -080

Antioxidant and Anti-acetylcholinesterase Activities of Raw Citrus 
Peel, Ripe Citrus Peel, and Fermented Citrus Peel Extracts
Soo Yeon Park*, Jae-Young Je, Chang-Bum Ahn School of Food Technology 
and Nutrition, Chonnam National University, Korea

In this study, we evaluated antioxidant and anti-acetylcholinesterase activities 
of raw citrus peel, ripe citrus peel, and fermented citrus peel extracts by hot 
water and 80% ethanol. In addition, its active ingredient as hesperidin was 
determined. Hesperidin contents were 0.54, 0.59 and 1.10 (%) in raw citrus 
peel, ripe citrus peel, and fermented citrus peel, respectively, and hesperidin 
content was increased by fermentation using Bacillus subtilis (KCCM 12259). 
Hot water and 80% ethanol extracts showed high scavenging activities against 
DPPH and hydrogen peroxide in dose-dependent manner, as well as high 
reducing power. Among them, fermented citrus peel extracts showed higher 
activities than raw citrus peel and ripe citrus peel extracts. In anti- 
acetylcholinesterase activities, three kinds of extracts in hot water and 80% 
ethanol showed similar inhibitory activities.

P11 -078

Effects of Proteins and Metal Ions on the Reactivity of Various 
Phenolic Compounds with the Folin-Ciocalteu Reagent
Yoo Mi Choi*, Mi-Ri Kim, Hyun A Choi, Kyung A Park, Hyun Jung Kim, 
Jungil Hong Division of Food Science, College of Natural Science & 
Technology, Seoul Women’s University, Korea

The Folin-Ciocalteu (F-C) reagent has been commonly used for analyzing total 
phenolic contents in various food products. The reactivity of the F-C reagents 
with phenolic compounds can be affected by various types of coexisting 
substances. In the present study, we investigated change in reactivity of 
different types of phenolic compounds with the F-C reagent by possible 
interfering factors including proteins, metal ions, and hydrogen peroxide. 
Proteins including bovine serum albumin or skim milk proteins developed a 
color from reaction with the F-C reagent; the reactivity of certain phenolic 
compounds with the F-C reagent, however, decreased in the presence of these 
proteins. Among metal ions, Fe2+ and Fe3+ were reactive with the F-C reagent, 
and enhanced the response of phenolics from the reaction with the F-C reagent; 
the enhanced color response was additive. Reactivity of the phenolic 
compounds with the F-C reagent was not affected by milimolar levels of H2O2. 
The present results suggested that various coexisting substance could modulate 
the reactivity of phenolic compounds with the F-C reagent either by increasing 
or reducing responses.

P11 -081

Chitosan Gallates as Potential Antioxidant Biomaterial
Young-Sook Cho*, Se-Kwon Kim1, Jae-Young Je School of Food Technology 
and Nutrition, Chonnam National University, Korea, 1Department of Chemistry,
Pukyong National University, Korea

Chitosan gallates were prepared using a free radical-induced grafting reaction. 
The antioxidant properties of the chitosan gallates were evaluated using several 
in vitro models. Chitosan gallate (I), which has the highest GA content, showed 
92.26% scavenging activity against 2,2-diphenyl-1-picrylhydrazyl and 93.15% 
hydrogen peroxide scavenging activity at 50 µg/mL. Chitosan gallate (I) was 
also showed higher reducing power compared to others. All chitosan gallate 
showed improved antioxidant capacities compared to plain chitosan treated in 
the same conditions without gallic acid grafting. In addition, chitosan gallate (I) 
effectively inhibited the generation of intracellular reactive oxygen species 
(ROS), and also suppressed lipid peroxidation in RAW264.7 macrophage cells. 
Chitosan gallate (I) also exhibited the protection effect on genomic DNA 
damage by induced hydroxyl radical, and up-regulated the protein expression of 
antioxidant enzymes including superoxide dismutase-1 and glutathione 
reductase under H2O2-mediated oxidative stress in RAW264.7 macrophage 
cells.
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P11 -082

Antiobesity and Antioxidant Effects of Fermented Plants Extract
Hea Mi Sung*, Chi Doo Oh1, Kyung Ok Jung, Ji-Hyang Wee, Ki Myong Kim, 
Kyung Hee Jung Jeonnam Biofood Techonology Center, Jeonnam Bioindustry 
Foundation, Korea, 1Gungangul Jikineun Saramdul, Korea

Fermented plants extract have been used for diet therapy commercial but its 
mechanisms of bioactivities have not been investigated. The present study was 
conducted to investigate the antiobesity and antioxidant of extract from 
fermented onion and aloe. In the antioxidative activity, the treatment with 0.3 
mM H2O2, caused a drastic decrease in HepG2 cell viability, but which was 
significantly elevated by the pre-treatment of fermented extract at the 
concentration of 1.25 mg/mL. Antiobesity effect of extract on lipolysis were 
investigated in 3T3-L1 adipocytes. Compared to the control, lipid accumulation 
with 10 days-treatment of fermented extract from aloe at the concentration of 2 
mg/mL was significantly decreased by 76% as quantified by Oil red O dye. 
Intracellular triglyceride (TG) content was also lowered by 68%. To determine 
the mechanism for TG content reduction, glycerol release was measured. 
Incubation of 3T3-L1 adipocytes with 2 mg/mL of fermented extract signifi-
cantly elevated the level of free glycerol released into the cultured medium. 
These results suggest that fermented extract could be potentially used as an anti 
obesity health foods.

P11 -085

Comparative Evaluation of Nutritional Values of Capsosiphon 
fulvescens Powders Prepared by Different Drying Methods
Jun Ho Lee*, Han Ol Kwon, Seok-Min Son1 Department of Food Science 
& Engineering, Daegu University, Korea, 1Department of Food Biotechnology, 
Hoseo University, Korea

Caposiphon fulvescens is a green alga that grows in copious amounts along the 
southwestern coast of South Korea. A systematic study on how different drying 
methods namely, hot-air drying, vacuum drying, and freeze drying, influence on 
the nutritional values is of importance for further processing of C. fulvescens to 
develop new types of functional foods. All samples contained higher amount of 
carbohydrate, crude ash but lesser amount of moisture and crude fat. Samples 
prepared by hot-air and vacuum drying contained significantly higher amount 
of total sugar than those prepared by freeze drying (p<0.05). Freeze drying 
process contributed to minimize the destruction of vitamin C during drying. 
Hot-air and freeze dried samples contained higher amount of glutamic acid and 
then proline but vacuum dried samples contained more amount of proline than 
glutamic acid. Major mineral components were Na, K, Mg, Ca, and P 
independent on the drying method used.

P11 -083

Biological Activities of Fermented Purple Sweet Potato (Ipomoera 
batatas) Extracts
Hea Mi Sung*, Kyung Ok Jung, Ji-Hyang Wee, Ki Myong Kim, Kyung-Hee 
Jung Jeonnam Biofood Techonology Center, Jeonnam Bioindustry Foundation, 
Korea

Purple sweet potatoes are in anthocyanins possessing great potential in free 
radical scavenging activity. The biological activities of fermented purple sweet 
potatoes (FPSP) extract were investigated. The effect on hepatoprotective in 
vitro, drastic decrease in cell viability was induced by treatment with 0.3 mM 
H2O2. FPSP significantly elevated cell viability at the concentration of 50 µg/ 
mL. In the antihypertensive activities, the effect of angiotensin converting 
enzyme activity was assessed using a fluorometric method that measures the 
hydrolysis of the synthetic substrate hippuryl-His-Leu. FPSP showed the high 
angiotensin converting enzyme (ACE) inhibitory activity. Also, in the 
antidiabetic activity, the inhibitory activity of FPSP against α-glucosidase was 
determined by measuring the formation of 4-nitrophenol by α-glucosidase after 
the raction with 4-nitrophenyl α-D-glucopyranoside. α-glucosidase inhibitory 
activity was 49% by FPSP. These results demonstrated that FPSP has excellent 
biological activities and thus it has great potential as functional food 
ingredients.

P11 -086

Cellular Response to Oxidative Stress and Natural Antioxidants 
May Be Mediated by GSH Level and Ratio of GSSG to GSH
Ye Seul Hong*, Ji Sun Lim, Min Young Han, Chaelim Jung, Jung-Hwa Han, 
Insil Park, Hyo Jung Kim, Jung Han Yoon Park1, Jong-Sang Kim School of 
Applied Bioscience, Kyungpook National University and BK21 Team for 
Developing Functional Health Food Materials, Korea, 1Department of Food 
Science and Nutrition, Hallym University, Korea

It has been well known that some phytochemicals induce phase 2/antioxidant 
enzymes through Nrf2-Keap1 signaling pathway. We hypothesized that some 
phytochemicals or oxidative stress convey oxidative signal to redox sensor 
proteins such as PKG, PHD, HIF-1 which, in turn, transfer the signal to Nrf2- 
Keap1 complex, disrupt their interaction and release Nrf2. As an initial step 
toward finding intracellular redox sensor(s) governing cellular signaling for 
oxidative stress we measured the levels of some proteins previously reported as 
redox sensors (PHD2, HIF-1alpha,PKG) and phase 2/antioxidant enzymes after 
treatment with hydrogen peroxide, which produces oxidative stress, in the 
absence and presence of pytochemicals including delphinidin, phenylisothio-
cyanate, benzyl-isothiocyanate, and sulforaphane. The expression of the same 
battery of proteins was also assessed after inhibition of glutathione reductase.The 
results suggested that the depletion of GSH or the increased level of oxidized 
glutathione might be a major secondary mediator which some phytochemicals 
resulted in induction of phase 2/antioxidant enzymes.

P11 -084

Changes of Saponin and β-Glucan Content on the Cultured Ginseng 
with Mushroom Mycelium
Eun Mi Joung*, Kwang-Won Yu1, Jae Hyun Jeong1, Heon Sang Jeong Dept. 
of Food Science and Technology, Chungbuk National University, Korea, 1Dept. 
of Food and Biotechnology, Chungju National University, Korea

This study investigated the changes of saponinand β-glucan contnent on the 
cultured ginseng with mushroom mycelia of Phellinus linteus (PL), Ganoderma 
lucidum (GL), and Hericium erinaceum (HE) during cultivation time of 10-50 
days. Crude saponin on the cultured ginsengs extracted with 80% ethanol then 
fractionated with n-buthanol. The ginsenosides quantified by high performance 
liquid chromatography (HPLC) equipped with UV/Vis detector. The total 
ginsenosides (Rb1, Rb2, Rb3, Rc, Rd, Re, Rf, Rg1, Rg2(S), Rg2(R), Rg3(S), 
Rg3(R), Rh1, Rh4, F2, F4, Rk1, Rk3, and Rk5) of raw ginseng was 24.79 mg/g. 
The total ginsenoside contents on the cultured ginseng with PL, GL, and HE 
were 14.57-23.77, 11.89-25.20 and 15.96-38.45 mg/g, respectively. The levels 
of protopanaxadiol/protopanaxatriol (PPD/PPT) type ratio of cultured ginseng 
with PL, GL, and HE were ranged of 2.49-4.69, 2.80-4.44, and 1.20-2.87, 
respectively. PPD/PPT ratio of cultivated ginseng with PL and GL was 
increased with increasing cultivation time whereas HE was decreased. β-glucan 
contents on cultured ginseng with PL and GL were increased with increasing 
cultivation time.

P11 -087

Effect of the Products Supplemented with Red Yeast Rice on 
Defecation and Serum Lipid Levels in Rats Fed High Fat Diet
Ju-Hun Park*, Kyung-Dong Cho, Kyung-Won Lee, Sung-Soo Kim, Bog-Hieu 
Lee1, Chan-Kyu Han Korea Food Research Institute, Korea, 1Dept. of Food 
and Nutr., Chung-Ang Univ., Korea

This study was performed to investigate the effects of the red yeast rice 
products on defecation and serum lipid levels in SD rats fed high fat diet. Rats 
were fed a high fat diet (D12492) for 4 weeks on first phase. In terms of second 
phase for 4 weeks, rats divided into five groups which were composed of the 
high fat diet with 7.5% Red Yeast Sweet Potato (A), the high fat diet with 15% 
Red Yeast Rice Powder (B), the high fat diet with 30% Red Yeast Rice Powder 
(C), the high fat diet with 15% Red Yeast Sunsik (D) and the high fat diet with 
30% Red Yeast Sunsik (E). The feces amount of group C for second phase 
increased significantly compared to the other groups (p<0.05). The fecal 
total-cholesterol (TC) content of groups B and C were higher than that of 
groups D and E (p<0.05), while those values for triglyceride (TG) of group C 
was on a average of 40% higher than the other groups. The serum TC level for 
second phase was lower in group C, but TG content was the lowest in group E 
(p<0.05). The supplementation with red yeast rice seemed to be effective in 
improving constipation, lipid metabolism and anticoagulation activity in rats 
fed high fat diet.
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P11 -088

Antioxidant Activity of Leaves Extracts of T. nigrovenulosa and P. 
integrifolia from Vietnam in Soybean Oil
Vinh Nguyen Quang*, Jong-Bang Eun Department of Food Science and 
Technology, Chonnam National University, Korea

The aim of this research was to investigate the antioxidant properties of leaves 
extracts of T. nigrovenulosa and P. integrifolia from Vietnam in soybean oil 
(SO) during storage under accelerated oxidation at 60°C. Peroxide value (PV) 
and p-anisidine value (AnV) was measured by methods of Cd 8-53 and Cd 
18-90, respectively, described in AOCS, 2006; and hexanal formation was 
observed by the static headspace GC analysis (static HS-GC). All the extracts 
and BHA show antioxidant activity, retarding oxidation rate of soybean oil. T. 
nigrovenulosa leaf extract was the most effective antioxidant which was higher 
effect on lowering the formation of primary (PV) and secondary products (AnV 
and hexanal concentration), compared to BHA. In addition, P. integrifolia leaf 
extract also possessed high effective antioxidant similar to BHA, inhibiting 
soybean oil from oxidation. The results indicate that the leaves extracts of T. 
nigrovenulosa and P. integrifolia have a significant potential to use as natural 
antioxidant in retarding oil oxidation.

P11 -091

Boesenbergia pandurata Roxb. Inhibits Degranulation and 
Inflammatory Mediator Production in Activated Rat Basophilic 
Leukemia Cells
Yuri Choi*, Myung Suk Kim, Jae-Kwan Hwang Department of Biotechnology, 
Yonsei University, Korea

Boesenbergia pandurata Roxb. is a tropical plant that has been used for as a 
spice and an traditional herbal medicine for the treatment of dental caries, colic, 
fungal infections, dry cough, rheumatism, and muscular pain. However, the 
anti-allergic effect of B. pandurata has not yet been examined. In the present 
study, we examined the anti-allergic effect of B. pandurata ethanol extract. We 
examined inhibition of calcium (Ca2+) influx, degranulation, and inflammatory 
mediator production in rat basophilic leukemia (RBL)-2H3 cells stimulated 
with A23187 and phorbol 12-myristate 13-acetate (PMA). B. pandurata extract 
diminished Ca2+ influx, the release of β-hexosaminidase, and histamine. B. 
pandurata extract also reduced secretion of prostaglandin E2 and leukotriene 
B4, and gene expression of cyclooxygenase-2 and 5-lipoxygenase; downre-
gulated gene expression of interleukin-4 (IL), IL-13, and tumor necrosis factor-
α. Forthermore, B. pandurata extract inhibited phosphorylation of Akt, ERK, 
p38, and JNK. These results indicate that B. pandurata extract effectively 
suppress allergic inflammatory responses involved in type Ι allergy, and shows 
potential as a potent type I allergy treatment.

P11 -089

Anti-inflammatory Activity of Violaxanthin Extracted from Micro-
algae Chlorella ellipsoidea in LPS-induced RAW 264.7 Cells
Waesarat Soontornchaiboon*, Sang Moo Kim Department of Marine Food 
Science and Technology, Gangneung-Wonju National University, Korea

Violaxanthin is a major carotenoid of microalgae Chlorella ellipsoidea and also 
found in dark-green leafy vegetables such as spinach. In this study, we have 
investigated potential anti-inflammatory effect of violaxanthin isolated from C. 
ellipsoidea using LPS-stimulated RAW 264.7 mouse macrophage cells. Vio-
laxanthin significantly inhibited the nitric oxide (NO) production and mildly 
reduced prostaglandin E2 (PGE2) production. Moreover, RT-PCR analysis 
indicated that violaxanthin reduced the expressions of inducible nitric oxide 
synthase (iNOS), cyclooxygenase 2 (COX-2), tumor necrosis factor-α (TNF- α), 
and interleukin-6 (IL-6) at the mRNA level. Therefore, these results suggest the 
violaxanthin has the potential as a phamaceutical for anti-inflammatory agent.

P11 -092

Curcuma xanthorrhiza Roxb. Ameliorates Hyperglycemia through 
AMP-activated Protein Kinase Activation in Diabetic Mice
Keunae Jo1*, Mi-Bo Kim2, Bo-Kyung Sa1, Jae-Kwan Hwang1,2 1Department 
of Biotechnology, Yonsei University, Korea, 2Department of Biomaterials 
Science and Engineering, Yonsei University, Korea

Type 2 diabetes mellitus (T2DM), one of major health problems around world, 
is characterized by hyperglycemia. Curcuma xanthorrhiza Roxb., commonly 
known as Javanese turmeric, has been reported to possess anti-bacterial and 
anti-cancer properties; however, its effects on metabolic disorders are unknown. 
The present study was performed to determine the effects of C. xanthorrhiza
extract (CXE) on hyperglycemia and its molecular mechanism. CXE admini-
stration (50 or 100 mg/kg/day for 17 days) significantly attenuated hyperglycemia 
in streptozotocin-nicotinamide-induced diabetic mice. In addition, CXE stimu-
lated glucose uptake in L6 myotubes and activated both AMP-activated protein 
kinase (AMPK) and phosphatidylinositol 3-kinase (PI3K)/Akt signaling 
pathways in skeletal muscle tissues and L6 myotubes. Furthermore, the 
increased glucose uptake by CXE was abolished by compound C, an AMPK 
inhibitor, but not by LY294002, a PI3K inhibitor. Take together, we demon-
strate that CXE exerts hypoglycemic effect through stimulating glucose uptake 
mediated by AMPK activation, suggesting that CXE might be used as a 
functional food ingredient or a natural medicine for ameliorating T2DM.

P11 -090

β-Glucuronidase Inhibitory Activity of Fucoxanthin Isolated from 
Microalga Phaeodactylum tricornutum
Arthitaya Kawee-ai*, Sang Moo Kim Department of Marine Food Science 
and Technology, Gangneung-Wonju National University, Korea

Fucoxanthin is a xanthophyll carotenoid which is widely distributed in nature, 
especially brown seaweeds and microalgae. In this study, fucoxanthin from 
Phaeodactylum tricornutum was extracted with acetone to examine the 
inhibitory activity against β-glucuronidase. In addition, kinetic study of β
-glucuronidase inhibitory activity of fucoxanthin was also determined. Three 
main peaks of the purified fucoxanthin analyzed by HPLC-MS consisted of 
all-trans form along with two minor components of cis-isomer. In addition, 
all-trans and two cis-isomers of fucoxanthin purity by HPLC-MS were 83.24, 
3.66, and 12.10%, respectively. The structure of P. tricornutum fucoxanthin was 
the same as that of brown seaweeds. β-Glucuronidase was inhibited by 
fucoxanthin, in a concentration-dependent manner, with the IC50 value of 2.32 
mM and a mixed inhibition type. β-Glucuronidase inhibitory activity was 
unstable over a temperature higher than 37°C, but stable at a wide range of pH. 
Fucoxanthin extracted from P. tricornutum could be utilized as a novel colon 
cancer agent because of its strong β-glucuronidase inhibitory activity.

P11 -093

Anti-photoaging Effects of Kaempferia parviflora Wall. Ex Baker
Jae Kyung Kim*, Sukyeong Mun, Kyung-Eun Lee, Jae-Kwan Hwang 
Department of Biotechnology, College of Life Science and Biotechnology, 
Yonsei University, Korea

Ultraviolet (UV) irradiation damages human skin and causes photoaging. 
Exposure of UV on skin induces photoaging associated with up-regulated 
matrix metalloproteinases (MMPs) expression and decreased collagen 
synthesis. Kaempferia parviflora Wall. Ex Baker (K. parviflora), commonly 
known as black ginger, has been reported to possess anti-inflammation and 
anti-cancer; however, its effect on photoaging are unknown. In this study, 
anti-photoaging activity of ethanol extract of K. parviflora was investigated in 
terms of MMP-1 and type-1 procollagen expression in UV-irradiated human 
skin fibroblasts. K. parviflora in the range of 5-20 µg/mL significantly 
attenuated UV-induced MMP-1 expression and increased the expression of 
type-1 procollagen at protein and mRNA gene levels. K. parviflora also 
decreased the intracellular reactive oxygen species (ROS) levels in a dose- 
dependent manner. The regulatory activity of K. parviflora on MMP-1 and 
type-1 procollagen expression might be related in part to inhibition of ROS 
generation in UV-irradiated human skin fibroblasts. These results suggest that 
K. parviflora can be a potential candidate for prevention and treatment of skin 
aging.
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P11 -094

Effect of Apoptosis Induction of Ailanthus altissima on Human 
Lung Carcinoma Cells
Yu-Jin Hwang*, Hye-Im Woo, Dong-Sik Park, Kyung-A Hwang Department 
of Agrofood Resources, National Academy of Agricultural Science, RDA, 
Korea

We investigated the inhibitory effects of solvent extracts from Ailanthus 
altissima human lung cancer cell (A549). Ailanthus altissima has been recog-
nized as a traditional healthy food due to its various biological activities, such 
as hypertension, strokes, fever, pain, neuralgia, inflammation, and cancer 
effects. Recently, it was reported that the extracts of various wild vegetables 
show strong anti-cancer properties by induction of apoptosis. However, the 
mechanisms of their cytotoxicity in human lung cancer cells are poorly 
understood. In the present study, we investigated the effects of solvent extracts 
from Ailanthus altissima on cell growth and apoptosis on A549 human lung 
cancer cells. A treatment of Ailanthus altissima inhibited the growth of A549 
cells in a dose-dependent manner by inducing apoptosis. Especially, the 
chloroform fraction has shown the highest anti-cancer effect among five kinds 
of fractions. And also, chloroform fraction induced apoptosis were associated 
with down-regulation of BCL-2, and up-regulation of pro-apoptotic Bax 
expression. From these results, Ailanthus altissima may have a therapeutic 
potential in human lung cancer cells and as a functional food.

P11 -097

In Vitro Antioxidative and Antigenotoxic Capacity of Wheat 
Aleurone Extracted with Various Solvents
Eunju Park*, Jungmi Kim Department of Food and Nutrition, Kyungnam 
University, Korea

Along with bran, wheat aleurone (WA), outer layers of grain is a valuable 
source of proteins, dietary fiber, some minerals and vitamins, as well as 
phenolic compounds. This study investigated the antioxidant and antigenotoxic 
ability of WA extracted with solvents. Oxygen radical absorbance capacity 
(ORAC), which was the highest in aleurone ethanol extract (AEE) and lowest in 
acetone extract (AAE), was highly correlated with total polyphenols (r =0.897, 
p<0.01). On the other hand, DPPH radical scavenging activity was the highest 
in AAE (IC50 of DPPH RSA; 3.02 mg/mL) followed by AEE (6.82 mg/mL), 
and AME (12.9 mg/mL). ABTS quenching properties of WA was similar trend 
to DPPH radical scavenging activity showing the approximately 1.4 fold greater 
in AAE than in AEE or AME. Also, WA showed protective effect on oxidative 
stress induced DNA damage in human leukocytes. In this study, antioxidative 
and antigenotoxic property of wheat aleurone were clearly conformed and it is 
promising components for the development of nutraceuticals or value-added 
products.

P11 -095

Evaluation on Antioxidative Activities by Various Fractions from 
Ailanthus altissima
Hye-Im Woo*, Yu-Jin Hwang, Dong Sik Park, Sung-Jun Hwang, Inhye Kim, 
Jae-Hyun Kim, Kyung-A Hwang Department of Agrofood Resources, National 
Academy of Agricultural Science, RDA, Korea

Recently, the polyphenol-rich foods with physiological effects are in the 
spotlight as dietary sources of antioxidants. Ailanthus altissima is generally 
recognized as ‘tree of heaven’ and it is used to traditional medicine. In this 
study, we investigated antioxidant activities of five fractions such as ethanol, 
hexane, butanol, chloroform and water from Ailanthus altissima. Five fractions 
were assessed for antioxidant activities by the total phenolic contents, DPPH 
radical scavenging capacity, ferric reducing antioxidant capacity and superoxide 
dismutase. In the result, the total phenolic contents followed the order: butanol 
> chloroform > ethanol > water > hexane fraction. And also, antioxidant effects 
such as DPPH radical scavenging capacity, ferric reducing antioxidant capacity 
and superoxide dismutase were represented the highest value in butanol 
fraction. These results show that phenolic compounds in butanol fraction may 
contribute to antioxidant activity.

P11 -098

Changes in Glucosinolate Component Content in Urine after 
Ingestion of Fresh and Cooked Broccoli
Eun-Sun Hwang*, Elizabeth Jeffery1 Department of Nutrition and Culinary 
Science, Hankyung National University, Korea, 1Department of Food Science
and Human Nutrition, University of Illinois, USA

Sulforaphane (SF) is a family of active compound that is distributed widely in 
broccoli. The objective of this study was to explore the quantitative relationship 
between the dietary intake of cruciferous vegetables and urinary excretion of 
SF. The effects of dietary broccoli on the body’s ability to detoxify were studied 
in six male subjects between the ages of 22-30 years. Study included 
administering a glucosinolate-free diet for 8 days (control period). The broccoli 
diet was further subdivided latter three days. After an 8-day washout period, a 
second experiment was conducted. The same protocol was used with the 
exception that uncooked broccoli was consumed. Urinary SF mercapturate was 
measured to determine the bioavailability of broccoli. The linear trend for 
mercapturate excretion was dose-dependent, resulting in 3.8- and 1.9-fod 
increase cooked broccoli compared to fresh broccoli suggesting cooking may 
have caused a significant loss in glucosinolates in cruciferous vegetables. 
Therefore, SF can be used as a biomarker for intake of cruciferous vegetables.

P11 -096

Antioxidant and Antigenotoxic Activity of Ovotransferrin from Egg 
White and Its Hydrolysates
Eunju Park*, Jungmi Kim, Sun Hee Moon1, Dong-Uk Ahn2, Hyun-Dong Paik1 

Department of Food and Nutrition, Kyungnam University, Korea, 1Division 
of Animal Life Science, Konkuk University, Korea, 2Department of Animal 
Science, Iowa State University, USA

Food protein-derived peptides are important components for nutraceuticals with 
many biological functions as well as substantial nutritional benefits. The aim of 
this study was to investigate the antioxidative and antigenotoxic activities of 
ovotransferrin (OTF) derived from egg white and its hydrolysates (OH) 
prepared by hydrolyzing either with acid treatment or enzymes (protamex, 
alcalase, trypsin, neutrase, flavorzyme, maxazyme, collupulin, protex, promod, 
α-chymotrypsin). All OHs showed approximately 3.2-13.5 times higher super 
oxide anion scavenging activity than OTF with the maximum activity was 
being found in the OH-Protamex. The similar results obtained in ORAC assay 
with the highest value in OH-α-chymotrypsin and the lowest value in OTF. 
However, OTF showed the most powerful DPPH radical scavenging activity 
reached 78.2% after 36 h of reaction. Both OTF and OHs showed protective 
effect against the H2O2 induced DNA damages in human leukocytes. Overall, 
ovotransferrin possessed antioxidative and antigenotoxic abilities and hydro-
lyzation of ovotransferrin with acid or enzymes could improve these abilities.

P11 -099

Antibacterial Activities of Essential Oil from Turmeric (Curcuma 
aromatic) Leaves against Staphylococcus epidermidis and Aerobic 
Skin Flora
Min-Sil Ahn*, Eun-Ju Song, Sang-Young Seo, Min-Kyung Choi, So-Ra Choi, 
Young-Sun Kim Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

This study was conducted to investigate the antibacterial activity of essential oil 
from turmeric (Curcuma aromatic) leaves against six aerobic skin flora, 
Propionibacterium acnes, Staphylococcus epidermidis, Staphylococcus aureus, 
Klebsiella pneumonia, Candida albicans, Streptococcus pyogens. The essential 
oil from turmeric leaves and diluted solution was demonstrated antibacterial 
activity against Propionibacterium acnes, Staphylococcus epidermidis, Sta-
phylococcus aureus, Streptococcus pyogens except Candida albicans, Klebsiella 
pneumonia. From these results, we expect that turmeric leaves has strong 
antibacterial activities and has advantage for treating cure.
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Inhibitory Effects of Kefir Fractions on Glucose Uptake in Caco-2 
Cell Line
Chan-Ho Yang*, Jin-Kyu Lee, Hong-Yon Cho, Eun-Jeong Lim1, Mi-Kyoung 
Kim2, Kyung-Mi Kim2 Department of Food and Biotechnology, Korea 
University, Korea, 1Department of Food Service Industry, Hanyang Women's 
University, Korea, 2DMJ Biotech Corporation, Korea

Kefir is a microbial symbiont mixture of a number of bacteria and yeast that 
produce grains or cauliflower-like structures. These organisms prepare the 
traditional acid-alcohol fermented milk with physiological functions such as 
reduction of cholesterol, blood pressure, blood sugar, etc. The aim of present 
study was the evaluation of possibleanti-diabetic effects of kefir, using the 
Caco-2 cell-line. For the evaluation, we investigated the effects of kefir 
fractions on glucose uptake activities of sodium-dependent glucose transport 1 
(SGLT1) in Caco-2 cell-line. Glucose uptake activities were slightly decreased 
by kefir fractions. Moreover, gene expression levels of SGLT1, hepatocyte 
nuclear factor-1α (HNF-1α) and hepatocyte nuclear factor-1 β (HNF-1 β) were 
determined by reverse transcription polymerase chain reaction. Kefir fraction-1 
dramatically down-regulated the mRNA expressions of important transcription 
factor for endogenous SGLT1 expression, compared to the positive control. The 
results suggest that kefir fractions could play a role in controlling the dietary 
glucose absorption by down-regulation of intestinal glucose uptake.

P11 -103

Anticancer Activities of Phytoalexin Derived from Soybean 
Isoflavone by Biotic Elicitor
Hyo Jung Kim*, Chaelim Jung, Insil Park, Jong-Sang Kim School of Applied 
Biosciences and BK21 Research Team for Developing Functional Health Food 
Materials, Kyungpook National University, Korea

Glyceollins, which are synthesized from daidzein in soybean infected with 
fungi, have been shown to have anti-fungal effects and antioxidant properties. 
However, the effects of glyceollins on apoptosis of cancer cell are not well 
known. We have investigated the antitumor effects of glyceollins on murine 
hepatoma cell lines. Cell viability was tested with a MTT assay. In Hepa1C1C7, 
glyceollins markedly reduced cell viability which was due to apoptosis. 
Glyceollins were observed to induce apoptosis of hepa1C1C7 cells as 
evidenced by cell-morphological changes, an early redistribution of plasma 
membrane phosphatidylserine, reduction of mitochondrial membrain potential, 
increases in membrane leakage (propidium iodide staining), Annexin-V 
binding, and sub G1 phase in the cell cycle. Western blot analysis showed that 
treatment of tumor cells with the glyceollins decreased expression of cell 
cycle-related proteins and activation of nuclear transcription factor NF-κB via 
MAPK. This study demonstrated that glyceollins caused cell death via an 
apoptotic pathway, which might be exploited for prevention of tumor 
development.

P11 -101

Antioxidant and Antiinflammatory Activities of Anthocyanin 
Fraction from Rubus Fruits
Hana Jung*, Hee Jae Lee, Eun Ae Cho, Hyunnho Cho, Keum Taek Hwang 
Dept. of Food and Nutrition, and Research Institute of Human Ecology, Seoul 
National University, Korea

The objective of this study was to determine antioxidant enzyme and 
antiinflammatory activities of anthocyanin fraction of four Rubus fruits 
(blackberry, Korean raspberry, black raspberry and boysenberry). The RAW 
264.7 cells were used to determine cytotoxicity and oxidative damage response 
of the anthocyanin fractions. The anthocyanin fraction-treated cells had 
significantly higher antioxidant enzyme activity (SOD and GPx) than the 
control cells without any treatment. The anthocyanin fraction (20 µg/mL)
showed the highest H2O2 scavenging activity. The anthocyanin fraction 
significantly increased the SOD and GPx expressions compared to H2O2-treated 
control (p<0.05). The anthocyanin fractions prevented production of LPS- 
induced inflammatory mediators, NO and PGE2, through inhibition of iNOS 
and COX-2 expressions. The anthocyanin fraction of Rubus fruits reduced the 
activation of NF-κB by blocking the degradation of I-κBα and increased NRF2

expressions. Our results suggest that NF-κB inhibition and NRF2 activation by 
anthocyanin fraction lend support to antiinflammatory effects of Rubus fruits, 
due to its strong antioxidant activity.

P11 -104

The Roles of Acanthopanax sessiliflorum Seeman Extracts on the 
Enhancement of Memory and Cognition 
Junhweok Choi*, Hyesung Lee, Youngeon Kim, In-Ho Kim, Daeseok Han, 
Suengmock Cho, Changho Lee Korea Food Research Institute, Korea

The roles of the ethanol extract from Acanthopanax sessiliflorum seeman on 
memory and cognitive enhancement were investigated in the Eight-Arm Radial 
Maze task using SD rats treated with scopolamine (3 mg/kg/rat) to induce 
memory dysfunction. In addition, the inhibitory effects of acetylcholinesterase 
activities were examined in vitro using acetylthiocholine as a substrate. The 
results showed that the group administrated the ethanol extract of A. 
sessiliflorum seeman was significantly decreased in the error rate compared to 
the scopolamine control group in the Eight-Arm Radial Maze task. Moreover, 
the ethanol extract of A. sessiliflorum seeman was found to exhibit a marked 
inhibition on the acetylcholinesterase activity in a dose dependent manner. 
These results suggest that the ethanol extract of A. sessiliflorum seeman is a 
potential natural resource for improving memory and cognitive.

P11 -102

Biological Activities of Extracts of Onion and Black Onions with 
Various Solvents
Ya-Ru Yang*, Yang-Kyun Park Department of Food Engineering and Food 
Industrial Technology Research Center, Mokpo National University, Korea

This research was conducted to analyse contents of physiological activities of 
methanol, ethanol and water extract from onion and black onion. The highest 
quercetin content (2.58±0.11 mg/100g) was found in ethanol extract from 
onion. Methanol extract from black onion had the highest total phenol 
compound and total sugar content (13.5 mg/100g and 3.91 mg/g, respectively). 
The highest DPPH and ABTS radical-scavenging activity were also found in 
methanol extract from black onion (65.99 and 89.69%, respectively). Reducing 
power of water extract from black onion was significantly higher than that from 
onion. Among all groups, water extract of black onion had the highest 
tyrosinase-inhibitory activity (70.07% at the concentration of 1000 µg/mL. The 
results would be useful for studying the physiological activities of extracts from 
black onion.

P11 -105

Caffeic Acid Phenethyl Ester, a Major Component of Propolis, 
Inhibits Mitotic Clonal Expansion In Vitro and Suppresses High Fat 
Diet-induced Obesity In Vivo
Nu Ry Song1,2*, Seung Ho Shin1,2, Sang Kwon Seo1, Soyun Min1,2, Dong Eun 
Lee1, Jung Yeon Kwon3, Shuhua Yue4, Ki-Hong Kim3, Ji-Xin Cheng4,5, Ki Won 
Lee2, Hyong Joo Lee1 1WCU Biomodulation Program, Department of Agricultural
Biotechnology, Seoul National University, Korea, 2Food Science and Biotech-
nology, Seoul National University, Korea, 3Food Science, Purdue University, 
USA, 4Weldon School of Biomedical Engineering, Purdue University, USA, 
5Chemistry, Purdue University, USA

Anti-obesity drugs, such as sibutramine, were recently withdrawn because of their 
side effects. It is natural compounds that have a potential to overcome the problem 
of synthetic drugs. The present study investigated the anti-obesity activity of 
caffeic acid phenethyl ester (CAPE) and the underlying molecular mechanisms. 
CAPE suppressed adipogenesis of 3T3-L1 preadipocytes. CAPE inhibited expre-
ssion of PPARγ and C/EBPα expression. CAPE showed this inhibitory effect 
during mitotic clonal expansion (MCE) step. As analyzed by FACS analysis, 
MDI-induced cell cycle progression was delayed at G1 phase by CAPE treatment. 
CAPE reduced cyclin D1 expression and recovered p27 expression. However, 
CAPE inhibited neither cdk4/cyclin D1 kinase activity, nor phosphorylation of 
ERK and Akt, upstream of cyclin D1. In in vivo experiment, CAPE reduced 
epididymal fat mass in HFD-induced obesity model without affecting food intake. 
mRNA expression of PPARγ and FAS in epididymal fat were also decreased by 
CAPE intake. The anti-adipogenic effect of CAPE and its mechanism provide a 
molecular basis for the possible development of new anti-adipogenic agents.
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Antioxidative Effects of Black Rice Extracts
Jin-Kyu Lee*, Hee-Sub Lee, Tae-Wan Kim, Ye-Ji Lee, Ji-Won Lim, Hong-Yon 
Cho Department of Food and Biotechnology, Korea University, Korea

This study was conducted to examine the antioxidative abilities of black rice, 
which is known to contain anthocyanins, a typical natural antioxidant. Black 
rices were extracted using different solvents and the extracts were examined for 
their antioxidative activities with various assays including 1,1-diphenyl-2-picryl 
hydrazine (DPPH), ABTS radical scavenging, reducing power, DCFH-DA, and 
total phenol contents, and with some antioxidative enzymes such as superoxide 
dismutase (SOD), catalase, glutathione peroxidase (GPx), glutathione reductase 
(GR) and glutathione-S-transferase (GST). Samples were prepared by extraction 
with hot water, 50% ethanol and 100% ethanol from 4 kinds of black rice, black 
rice(BR), germinated black rice(GBR), waxy black rice (WBR) and germinated 
waxy black rice (GWBR). The results showed that methanol extracts had high 
level of DPPH, ABTS radical scavenging activity, reducing power and total 
phenol contents. Furthermore, the extracts were found to have antioxidative 
effects in human hepatoma cell (HepG-2) using DCFH-DA assay.

P11 -109

Inhibitory Effect of Germinated Waxy Black Rice on Small 
Intestine Glucose Uptake In Vitro Assay System
Jin-Kyu Lee*, Chan-Ho Yang, Hong-Yon Cho, Jin-A Yoon1 Department of 
Food and Biotechnology, Korea University, Korea, 1Department of Food and 
Nutrition, Baewha Women's University, Korea

Recently, the obesity population was rapidly increased according to western-
ization of dietary lifestyle, relating to metabolic syndrome such as diabetes, 
heart disease, etc. The demand of black rice has been increased because of their 
physiological functionality and health care effects. In this study, we investigated 
anti-diabetic effects of black rice by inhibition assay of α-glucosidase and 
intestinal glucose uptake. The determination of glucose uptake was assayed 
with sodium-dependent glucose transport 1 (SGLT1) in Caco-2 cell-line. 
Samples were prepared by extraction with hot water, ethanol and methanol from 
4 kinds of black rice, black rice (BR), germinated black rice (GBR), waxy black 
rice (WBR) and germinated waxy black rice (GWBR). All samples had 
inhibitory effects of α-glucosidase and intestinal glucose uptake. Among 
samples, GWBR was the highest inhibitory activity against α-glucosidase, 
showing about 10 times that of acarbose as a positive control. GWBR was also 
the best inhibitor of intestinal glucose uptake. For more detailed anti-diabetic 
effects, we are carrying out in vivo assay using the streptozotocin-induced 
diabetic rats.

P11 -107

Effect of Punica granatum on Obesity in C57BL/6J Mice Fed a High 
Fat Diet
Won-Chul Lim*, Jae-Hyun Park, Hong-Yon Cho, Kyung-Im Kim1, Hoe-Jeon 
Jung2 Department of Food and Biotechnology, Korea University, Korea, 
1Division of Hotel Culinary Arts & Food Service, Hyejeon College, Korea, 
2Goheung Local Industrial Institution, Korea

In this study, we investigated the effects of Punica granatum on ameliorating 
obesity in C57BL/6J mice fed a high fat diet. C57BL6/J mice were divided into 
four group; normal diet group (ND), high fat diet group (HFD), 5% Punica 
granatum powder added to high fat diet group (HLP), and 10% Punica 
granatum powder added to high fat diet group (HHP). HLP and HHP group 
significantly decreased body weight gain, food efficiency ratio, fat accu-
mulation in liver, and relative epididymal fat mass compared to those of HFD 
group. And also, triglyceride and total cholesterol levels in the plasma and liver 
were significantly reduced by the supplementation of Punica granatum. 
Moreover, both HLP and HHP group increased serum HDL-cholesterol level 
which was decreased in the HFD group. These results revealed that Punica 
granatum is a possible fruit with ameliorating effect against obesity. We are 
determining the mRNA expression levels of adipogenic factors and 
inflammation markers in the liver tissue of C57BL/6J mice for analyzing 
nutrigenomic mechanism of Punica granatum effect on anti-obesity.

P11 -110

The Aqueous Extract of Rubus coreanus Miquel Improves Scopo-
lamine-induced Memory Impairment in ICR Mice
Mi-Ran Choi1*, Yeon Sil Lee1, Eun Ji Kim1, Ji Eun Hong1, Jang Woo Chun2, 
Tae Hwan Kim2, Jae-Yong Lee1,3, Hyun Kyung Shin1 1Center for Assessment 
and Development of Functions and Drugs, Hallym University, Korea, 
2Research and Development Center, Hite Brewery Co., Korea, 3Department 
of Biochemistry, College of Medicine, Hallym University, Korea

Rubus coreanus Miquel (RCM) is popularly known asBokbunja in South Korea 
and used in traditional medicinesfor treating enuresis, asthma and allergic-
diseases. Our previous study demonstrated that the aqueous extracts of Rubus 
coreanus Miquel (RCM Ex) have neuroprotective effects in PC12 cells. In the 
present study, we examined the effect of RCM Ex on scopolamine-induced 
cognitive impairment in male ICR mice. Mice were fed the diet containing 100 
mg/kg body weight/day RCM Ex for 4 weeks. To induce amnesia, scopolamine 
(an antagonist of muscarinic acetylcholine receptor, 1 mg/kg body weight) was 
intraperitoneally injected into mice 30 min before starting behavior tests. RCM 
Ex reversed the scopolamine-induced cognitive impairments in mice as 
evidence by the passive avoidance test and Morris water maze test. In addition, 
acetylcholineasterase activities were decreased in brain of mice treated with 
RCM Ex. These results suggest that RCM Ex could be an effective agent for the 
prevention of the cognitive impairment induced by cholinergic dysfunction.

P11 -108

Antioxidant Activity of Acetone Extracts from Colored Rice Brans
Hyun-Il Jun*, Geun-Seoup Song1, Young-Soo Kim Department of Food 
Science and Technology, Chonbuk National University, Korea, 1Department of 
Food Science & Biotechnology, Chonbuk National University, Korea

The DPPH radical scavenging ability and phenolic contents were analyzed to 
select the effective extract solution for colored rice brans (black, red, green and 
brown rice brans). Among various extract conditions, 40% acetone extracts 
showed the highest DPPH radical scavenging ability including the highest total 
phenolics and total flavonoids contents. Red rice bran extract showed the 
highest antioxidant activity for DPPH radical scavenging ability, ABTS radical 
scavenging ability, reducing power and chelating ability. 40% acetone extracts 
from red rice bran had the lowest EC50 value (112.6 µg/mL), which was much 
lower than that of BHT (144.5 µg/mL). The major phenolic acid in 40% acetone 
extracts from colored rice bran was identified as ferulic acid, and it was 
composed of about 34-57% of total phenolic acid.

P11 -111

Antioxidant Activities of the Selenium-treated Spinach (Spinacia 
oleracea L.)
Yu na Kim*, Sung Sik Chun, Jeong Hwa Choi School of Food Science, 
International University of Korea, Korea

This study was attempted to investigate antioxidant activities of spinach and 
selenium-treated spinach by in vitro assays observing DPPH, ABTS, NO radical 
scavenging activity, lipid peroxidation and reducing power at concentration 
range of 0.05-1.0 mg/mL. The DPPH radical scavenging activities of spinach 
and selenium-treated spinach were 37.88±0.99% and 50.68±1.90% in 1.0 
mg/ml concentration, respectively. ABTS radical activities of non-treated 
spinach and selenium-treated spinach was activated over 70%. NO production 
showed similar tendency to ABTS radical activities, which was higher in 
selenium-treated spinach than non-treated spinach at a concentration of 1.0 
mg/ml. The antioxidant properties of the selenium-treated spinach were 
evaluated using DPPH free radical, ABTS, NO, lipid peroxidation scavenging 
assay, and showed IC50 values of 0.98, 0.34, 0.26, and 1.12 mg/mL. The 
selenium-treated spinach activity the reducing power in a does-dependant 
manner, over a concentration range 0.05-1.0 mg/mL. These results suggest that 
selenium-treated spinach maybe be useful as potential antioxidant and healthful 
food material, respectively.
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Effect of Tumeric (Curcuma longa L.) on Lipid Composition in 
Rats Fed High Fat High Cholesterol Diet
Min Sun Kim*, Sung Sik Chun, Jeong Hwa Choi School of Food Science, 
International University of Korea, Korea

The current study examined the effect of turmeric power on lipid metabolism in 
rats fed high fat high cholesterol diet. Sprague-Dawley male rats weighing 
100±10 g randomly assigned to normal diet group (N group), high fat･high 
cholesterol diet group (HF group), which were divided into high fat･high 
cholesterol with 2.5%, 5% trumeric powder supplemented group (TPA group, 
TPB group), respectively. The serum cholesterol and TG contents of the 
turmeric supplemented were decreased compared to the HF group. Especially 
TPB group was significantly reduced compared to the HF group. The serum 
HDL-cholesterol contents of the turmeric supplemented groups were increased 
compared to the HF group. The serum LDL-cholesterol and AI of the turmeric 
supplemented groups were decreased compared to the HF group. The serum 
glucose contents of the turmeric supplemented were decreased compared to the 
HF group. The fecal TG contents of the tureric supplemented were increased 
compared to the HF group but, no significant among the all groups. These 
results suggest that supplementation of turmeric powder may have a pro-
nounced impact on lipid composition in the rats fed high fatㆍhigh cholesterol 
diet.

P11 -115

Physiological Activities of the Methanol Extract and Fractions from 
the Seed of Eriobotrya japonica L.
Jun-Mo Jeong*, Kyoung-In Lee1, Sun-Min Kim, Byoung-Sik Pyo Department 
of Oriental Medicine Materials, Dongshin University, Korea, 1Biotechnology 
Industrialization Center, Dongshin University, Korea

The purpose of this study was to investigate a physiological activity of the 
methanol extract and its fractions from the seed of Eriobotrya japonica. In 
DPPH radical scavenging ability, the EtOAc fraction exhibited most effective 
scavenging ability than others. The total polyphenol contents of the methanol 
extract and EtOAc fraction were 92.47 mg/g and 269.89 mg/g. And the 
flavonoid contents of the methanol extract and EtOAc fraction were 13.05 mg/g 
and 31.44 mg/g. In antibacterial activity by disc diffusion assay, the methanol 
extract did not showed antibacterial activites in tested concentrations against S. 
aureus, S. epidermidis, B. cereus and C. perfringens. However, the EtOAc 
fraction was showed antibacterial activity against all tested bacteria. In 
addition, the EtOAc fraction was found to be the best inhibitor of nitric oxide 
(NO) production. On the other hand, every samples were showed a moderate 
viabilities in the Raw264.7 cell viability. As a result, the EtOAc fraction was 
found to be a highest effective fraction in the extract from seed of Eriobotrya 
japonica.

P11 -113

Hepatoprotective Effects of 5% Ethanol Extract and Partioning 
Fractions from Loquat (Eriobotrya japonica) Leaves against 
Alcoholic Damage in HepG2 Cells Transfected with CYP2E1
Hyung-ku Kim*, Jinyoung Kim, Yang Hee You1, Yongjae Kim2, Humyoung 
Baek2, Yoo-Hyun Lee3, Jeongmin Lee4, Ho-geun Yoon5, Woojin Jun Dept. of 
Food and Nutrition, Chonnam National University, Korea, 1Human Ecology 
Research Institute, Korea, 2Korea INS Pharm Reserch Institute, Korea, 3Dept. 
of Food and Nutrition, The University of Suwon, Korea, 4Dept. of Medical 
Nutrition and Clinical Research Institute, Kyung Hee University, Korea, 
5College of Medicine, Yonsei University, Korea

This study was performed to investigate the hepatoprotective potentials in 5% 
ethanol extract from loquat (Eriobotrya japonica) leaves that were investigated 
in HepG2 cells transfected with CYP2E1 (HepG2/2E1). When compared to 
HepG2/2E1 treated with 200 mM ethanol alone, a concentration-dependent 
increase in hepatoprotective effects was observed in the HepG2/2E1 pretreated 
with 5% ethanol extract of loquat leaves (EJE). The pretreatment of EJE 
inhibited malondialdehyde formation and increase the antioxidant enzyme 
activities and glutathione quantities compared to the ethanol-alone treated 
HepG2/2E1. Also, when the hepatoprotective effect of five fractions was 
examined in HepG2/2E1, the highest protective activity was observed in 
buthanol fraction (EJE-B). These results suggest that EJE and EJE-B possess 
the hepatoprotective compounds against ethanol-induced stress.

P11 -116

Antibacterial Activity of the Extract and Fractions from the Bark of 
Prunus sargentii
Sun-Ah Yang*, Kyoung-In Lee1, Byoung-Sik Pyo, Sun-Min Kim Department 
of Oriental Medicine Materials, Dongshin University, Korea, 1Biotechnology 
Industrialization Center, Dongshin University, Korea

In this study, we investigated the antibacterial activity and the antioxidative 
activity of 75% ethanol extract and its fractions from the bark of Prunus 
sargentii. In antibacterial acivity, the ethanol extract was showed antibacterial 
activites against five bacteria(S. aureus, S. epidermidis, B. cereus, V. vulnificus
and C. perfringens). However, the 75% ethanol extract did not formed inhibition 
zone against S. mutans. The EtOAc layer was the highest effective fraction in 
antibacterial activity against all tested bacteria. On the other hand, in the 
measurement of DPPH radical scavenging ability, SC50 values of the 75% 
ethanol extract, EtOAc fraction and BuOH fraction were 0.77 mg/mL, 0.34 
mg/mL and 0.61 mg/mL. The polyphenol content of the 75% ethanol extract 
and EtOAc fraction was 184.3 mg/g and 333.4 mg/g. And the flavonoid content 
of the 75% ethanol extract and EtOAc fraction was 58.6 mg/g and 135.7 mg/g. 
In conclusion, the EtOAc fraction was showed the highest level in the 
antibacterial activity and the antioxidative activity. These results are related to 
the content of polyphenol and flavonoid.

P11 -114

Anti-Obesity Effect of Hot Water Extract of Benincasa hispida
Cogn. Pulps in High-Fat Diet Mice
Yang Hee You*, Yongseop Jun1, Changsic Jeong1, Jeongjin Park1, Younjae 
Kim2, Humyoung Baek2, Kyungmi Kim3, Woojin Jun1 Human Ecology 
Research Institute, Korea, 1Dept. of Food and Nutrition, Chonnam National 
University, Korea, 2Korea INSPharm Research Institute, Korea, 3Dept. of 
Biofood Technology, Korea Biopolytechnic College, Korea

This study was designed to evaluate the anti-obesity effect of hot water extract 
from Benincasa hispida Cogn. pulps (BHH) on high-fat diet mice. Seventy-five 
mice were classified to five groups; normal diet (AIN-76A, NC), high fat diet 
(60% kcal from fat, HFD), high-fat diet with orlistat (60 mg/kg/day, HFD-NC), 
high-fat diet with BHH (250 mg/kg/day, HFD-BL), and high-fat diet with BHH 
(500 mg/kg/day, HFD-BH). Weight gain in NC and HFD group during 4 period 
were 3.98 ± 1.27 g (13.02% increase over the initial body weight) and 7.98 ±
1.22 (24.47% increase over the initial body weight), respectively. However, the 
weight gain of HFD-NC group was significantly lower when compared to HFD 
group (5.38 ± 1.09, 17.88% increase over the initial body weight). BHH-BH 
group were significantly decreased when compared to HFD (5.26 ± 1.29, 
17.84% increase over the initial body weight). HFD-BH group had significantly 
lower weights of the epididymal fat and perirenal fat than the HFD. These 
results suggested that 500 mg/kg/day of BHH may be potentially benefit effects 
on body weight and lipid-lowering in obese mice.

P11 -117

Antioxidative and Antibacterial Activity of the Ethanol Extract of 
Artemisia argyi and Its Fractions
Joo-Hyun Cho*, Kyoung-In Lee1, Byoung-Sik Pyo, Sun-Min Kim Department 
of Oriental Medicine Materials, Dongshin University, Korea, 1Biotechnology 
Industrialization Center, Dongshin University, Korea

This study was investigated the antioxidative and antibacterial activity of the 
ethanol extract and its fractions from Artemisia argyi folium. In DPPH radical 
scavenging ability at treated with 125 µg/mL of sample concentration, the 
EtOAc fraction and the ethanol extract were showed scavenging abilities of 
94.81% and 40.94%. The polyphenol contents of the ethanol extract and EtOAc 
fraction were 151.15 mg/g and 430.27 mg/g. And the flavonoid contents of the 
ethanol extract and EtOAc fraction were 98.46 mg/g and 237.40 mg/g. In 
antibacterial activity by disc diffusion assay, CHCl3 fraction and EtOAc fraction 
were showed antibacterial activities against S. aureus, S. epidermidis, V. vulnificus
and C. perfringens. Especially, the CHCl3 layer was the highest effective 
fraction in the antibacterial activity. However, the ethanol extract did not 
showed antibacterial activities against every bacteria. On the other hand, in the 
Raw 264.7 cell viability measurement by MTT assay, fractions of aqueous, 
BuOH and EtOAc were showed a better viabilities than other fractions and the 
extract.
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P11 -118

Inhibitory Effect of Natural Compounds on Cytokine Production 
and β-Hexosaminidase Release in IgE-antigen Complex-stimulated 
Mast Cells
Mi Ja Chung*, Jae Kweon Park1, Hang Soo Jo, Yong Il Park Department of 
Biotechnology, The Catholic University of Korea, Korea, 1Department of 
Pharmaceutical Science, Gachon University of Medicine and Science, Korea

Mast cells play important roles in asthma through the release of inflammatory 
mediators such as histamine and Th2 cytokines. To study the regulation of mast 
cell activation by compounds A and B, the RBL-2H3 cells were sensitized with 
dinitrophenyl (DNP)-specific IgE after pretreatment of compounds and 
challenged with dinitrophenyl-human serum albumin (DNP-HAS). Compounds 
A and B potently inhibited the release of β-hexosaminidase from RBL-2H3 
cells induced by the IgE-antigen complex. Compound A and B inhibited the 
gene expressions of interleukin (IL)-4, IL-13 and tumor necrosis factor (TNF)-α
in RBL-2H3 cells stimulated by IgE-antigen complex. Compound A and B also 
inhibited up-regulated proteins of all cytokines. These results suggested that 
compounds A and B might suppress the antigen-induced activation of RBL-2H3 
cells.

P11 -121

In Vitro and In Vivo Anti-diabetic Effects and Action Mechanisms 
of Chitosanoligosaccharide
Sung-Hoon Jo*, Kyoung-Soo Ha, Jong-Gwan Kim1, Chen-Gum Oh1, 
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 metabolic 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 objective 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 -119

Natural Compound Suppresses Ovalbumin-sensitized Lung Inflam-
mation in a Mouse Asthma Model
Mi Ja Chung*, Jae Kweon Park1, Ji Sun Lee, Yong Il Park Department of 
Biotechnology, The Catholic University of Korea, Korea, 1Department of 
Pharmaceutical Science, Gachon University of Medicine and Science, Korea

Asthma is a chronic inflammatory disease characterized by upregulation of Th2 
cytokines in lung and bronchoalveolar lavage fluid (BALF). In this study, we 
investigated protective effects of compound A against ovalbumin (OVA)- 
sensitized lung inflammation in a mouse asthma model, and assess cytokines 
production. Compounds A-treated asthma groups exhibited significant reduction 
in the levels of interleukin (IL)-4, IL-5, IL-13 and tumor necrosis factor (TNF)-
α mRNA and protein in lung and BALF, compared with the OVA-sensitized/ 
challenged asthma group. The INF-γ mRNA levels were not affected in the 
mouse lung tissue. Our results clearly indicate that compound A may be 
effectively used as an anti-inflammatory natural compound for development of 
functional food and drug in the treatment and prevention of asthma.

P11 -122

Isolation of the Monoamine Oxidase Inhibitors from the Fruit of 
Cretaegus pinnatifida Bge.
You Jin Choi*, Gun-Hee Kim, Keum Hee Hwang Plant Resources Research 
Institute, Duksung Women’s University, Korea

Crataegus pinnatifida Bge. (Rosaceae) is a perennial woody plant distributed 
widely in Korea. The fruit of C. pinnatifida has been used as a foodstuff to 
improve digestion, remove retention of food, and promote blood circulation in 
Korea for a long period. The bioactive compounds isolated from C. pinnatifida
reported to ursolic acid, corosolic acid, oleanolic acid, cratagolic acid, 
procatechuic acid and pyrogallol. C. pinnatifida has been reported to hyper 
cholesterol improvement, antiinflammatory vitality, cell apoptosis vitality and 
antioxidative activity. We examined the inhibitory activities against monoamine 
oxidase (MAO) of C. pinnatifida fruit in vitro method. The extract of C. 
pinnatifida showed significantly inhibitory activities on MAO-A and MAO-B 
that were prepared from rat brain and liver in vitro. Especially the ethyl acetate 
fraction of C. pinnatifida exhibited the most potent activity toward MAO-A 
with IC50 value of 0.13mg/ml in vitro. The butanol fraction exhibited the most 
potent activity toward MAO-B with IC50 value of 0.12mg/mL in vitro. We are 
isolating the bioactive compounds from this plant with MAO inhibitory 
activities as guide assays.

P11 -120

Suppressive Effect of Submerged Culture Extract of Ganoderma 
applanatum on the Differentiation of 3T3-L1 Preadipocytes
Ji-Eun Kim1,2*, Sung Jin Park1, Mi-Hee Yu1, Sam-Pin Lee1 1Department of 
Food Science and Technology, Keimyung University, Korea, 2World Bio Tech 
Co., Ltd., Korea

The effects of submerged culture extract of Ganoderma applanatum (GA) on 
the adipocyte differentiation of 3T3-L1 cells were studied. The submerged 
culture of GA was extracted with water and 70% ethanol. MTT assay showed 
that GA extract does not have toxicity in 3T3-L1 preadipocytes treated with GA 
extracts (0.1, 0.25, 0.5, 1, 2 mg/mL). Treatment of GA extracts significantly 
decreased glycerol-3-phosphate dehydrogenase (GPDH) activity and lipid 
accumulation as a marker of adipogenesis in a dose-dependent manner. Western 
blot analysis results showed that the protein expression levels of peroxisome 
proliferator-activated receptor (PPAR)γ, CCAAT/enhancer-binding protein 
(C/EBP)α and sterol regulatory element-binding protein 1 (SREBP1) were 
inhibited by GA extracts. Thus, GA extracts suppressed the differentiation of 
3T3-L1 preadipocytes, and the suppressive effect was mediated, in part, through 
the altered regulation of PPARγ, C/EBPα and SREBP1. These results suggest 
that GA extracts may prevent obesity and insulin resistance by inhibiting the 
differentiation of preadipocytes.

P11 -123

6,7,4'-Trihydroxyisoflavone, a Metabolite of Daidzein, Suppresses 
Adipogenesis of 3T3-L1 Preadipocytes by Directly Inhibiting Phos-
phatidylinositol 3-kinase Activity
Su Jin Seok1*, Sang Kwon Seo2, So Youn Min2, Seung Ho Shin1,2, Dong Eun 
Lee1,2, Jung Yeon Kwon3, K. Kim3, S. Yue4, J. Cheng4,5, Hyong Joo Lee2, 
Ki Won Lee1 1Food Science and Biotechnology, Seoul National University, 
Korea, 2Biomodulation, WCU, Seoul National University, Seoul, Korea, 3Food
Science, Purdue University, USA, 4Weldon School of Biomedical Engineering, 
Purdue University, USA, 5Department of Chemistry, Purdue University, USA

It is known that the rate of obesity and related metabolic diseases is lower in 
eastern countries.Many epidemiologic studies indicate that the diet of eastern 
countries,which highly contains soybean,is one of the major reasons for the 
phenomenon.Thus,we reports the anti-obesitic effect of daidzein,one of the 
major isoflavones in soybean,and its metabolites in 3T3-L1 preadipocytes. 
6,7,4'-THIF, but not daidzein, inhibited MDI-induced adipogenesis at 80 µM. 
Trypan blue assay and FACS analysis showed that 6,7,4'-THIF reduced cell 
proliferation and retarded cell cycle progression. Results of western blot 
analysis indicated that 6,7,4'-THIF inhibited MDI-induced activation of Akt 
signalig pathway. It was due to the inhibitory effect of 6,7,4'-THIF on PI3K 
activity. 6,7,4'-THIF bound to PI3K and suppressed its kinase activity as 
evidenced by in vitro pull-down assay and kinase assay. Also, like 6,7,4'-THIF, 
LY294002, a PI3K inhibitor, repressed MCE step, thereby inhibiting adipo-
genesis. These results suggest that 6,7,4'-THIF suppresses adipogenesis through 
inhibition of MCE, directly targeting PI3K activity.
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P11 -124

Effect of Phenolics from the Ripe Fruits of Opuntia ficus-indica on 
Protection of Neuronal PC-12 Cells against Oxidative Stress
Jung Eun Son*, Chi Heung Cho, Sung Bin Im, Ock K. Chun1, Dae-Ok Kim 
Department of Food Science and Technology and Institute of Life Sciences 
and Resources, Kyung Hee University, Korea, 1Department of Nutritional 
Sciences, University of Connecticut, USA

Oxidative damage has been known as an important cause of neurodegenerative 
diseases. Natural antioxidants possess free radical scavenging and neuroprotec-
tive effects from oxidative stress. The phenolics of the fruits of O. ficus-indica 
were extracted by 70% (v/v) ethanol and further separated into five fractions 
(n-hexane, chloroform, ethyl acetate, n-butanol, and water). Antioxidant 
capacity and neuroprotection of PC-12 cells under oxidative stress of the 
phenolics were investigated. The ethyl acetate fraction exhibited the highest 
level of antioxidant capacity among all the fractions. The cell viability of PC-12 
cells exposed by oxidative stress of hydrogen peroxide was measured by MTT 
assay to determine no toxic concentration of ethyl acetate fraction. Ethyl acetate 
fraction showed neuroprotective effect with a concentration-dependent manner 
against oxidative stress, indicating that phenolics may reduce oxidative stress 
and then attenuate the damage of PC-12 cells. Therefore, these results suggest 
that the phenolics of the fruits of O. ficus-indica, especially ethyl acetate 
fraction, may be utilized as bio-functional actives to decrease the risk of 
neurodegenerative diseases.

P11 -127

Antioxidant Capacity of Sea Buckthorn Leaf Extract Compared 
with Green Tea Leaf Extract
Eun Ae Cho*, Hana Jung, Hae Chang Yi, Keum Taek Hwang Department 
of Food and Nutrition, and Research Institute of Human Ecology, Seoul 
National University, Korea

The objective of this study was to investigate the antioxidant capacity in sea 
buckthorn leaves (SL) harvested in Korea compared with green tea leaves (GL). 
SL and GL were extracted in water at room temperature (SLW and GLW, 
respectively), or 80°C (SLWH and GLWH). SL and GL were extracted in 80% 
(v/v) ethanol at room temperature (SLE and GLE) or 80°C (SLEH and GLEH). 
The total phenolics, vitamin C and flavonoids were 29-66 mg/g dry leaf, 
0.85-2.02 mg/g and 44-178 mg/g in SL, respectively, and 33-118 mg/g, 
2.09-3.40 mg/g and 22-119 mg/g in GL. A significant relationship among 
antioxidant contents, DPPH and ABTS radical scavenging activities and FRAP 
was found. GLEH and SLEH possessed the highest antioxidant capacities 
among GL and SL, respectively, in most of the used methods. FRAP of GLEH 
and SLEH were 160 and 86 mM trolox equivalent/g dry leaf, respectively.

P11 -125

Cyanidin-3-glucoside Suppresses B[α]PDE-induced Cyclooxygenase-2 
Expression by Directly Inhibiting Fyn Kinase Activity
Jin Hwan Choi2*, Tae-Gyu Lim1, Jung Yeon Kwon7, Jiyoung Kim3,4,5, Nu Ry Song2,3, 
Kyung Mi Lee1,2,3, Yong-Seok Heo6, Hyong Joo Lee2,3,4, Ki Won Lee2 1Department of 
Bioscience and Biotechnology, Bio/Molecular Informatics Center, Konkuk University, 
Korea, 2Food Science and Biotechnology Program, Department of Agricultural 
Biotechnology, Seoul National University, Korea, 3WCU Biomodulation Program, 
Department of Agricultural Biotechnology, Seoul National University, Korea, 4Research 
Institute for Agriculture and Life Sciences, Seoul National University, Korea, 5Center for 
Agricultural Biomaterials, Seoul National University, Korea, 6Department of Chemistry, 
Konkuk University, Korea, 7Food Science, Purdue University, USA

Benzo[α]pyrene-7,8-diol-9,10-epoxide (B[α]PDE) is a well-known carcinogen that is 
associated with skin cancer. Abnormal expression of cyclooxygenase-2 (COX-2) is an 
important mediator in inflammation and tumor promotion. We investigated the 
inhibitory effect of cyanidin-3-glucoside (C3G), an anthocyanin present in fruits, on 
B[a]PDE-induced COX-2 expression in mouse epidermal JB6 P+ cells. Pretreatment 
with C3G resulted in the reduction of B[α]PDE-induced expression of COX-2 and 
COX-2 promoter activity. The activation of activator protein-1 (AP-1) and nuclear 
factor-kB (NF-kB) induced by B[a]PDE was also attenuated by C3G. C3G attenuated 
the B[a]PDE-induced phosphorylation of MEK, MKK4, Akt, and mitogen-activated 
protein kinases (MAPKs), but no effect on the phosphorylation of the upstream 
MAPK regulator Fyn. However, kinase assays demonstrated that C3G suppressed Fyn 
kinase activity and C3G directly binds Fyn kinase noncompetitively with ATP. By 
using PP2, a pharmacological inhibitor for SFKs, we showed that Fyn kinase regulates 
B[a]PDE-induced COX-2 expression by activating MAPKs, AP-1 and NF-kB. 

P11 -128

Effect of Phenolic Extract of Dry Peel and Seeds of Zanthoxylum 
piperitum DC. on Antioxidant Capacity and Tyrosinase Inhibition
Yong-Eun Kim*, Bong-Han Lee, Gun-Hee Kim1, Dae-Ok Kim Department 
of Food Science and Technology and Institute of Life Sciences and Resources, 
Kyung Hee University, Korea, 1Department of Nutritional Sciences, Duksung 
Women’s University, Korea

The melanogenesis in the human skin and the browning in the plant are caused 
by tyrosinase. Therefore, development of tyrosinase inhibitors is required in 
food and cosmeceutical industry. Z. piperitum DC.is a plant usually grown in 
Asian countries and has been used as a spice. The phenolics of Z. piperitum
DC.were extracted using 60% (v/v) aqueous methanol. The phenolic extract and 
its five different fractions (n-hexane, chloroform, ethyl acetate, n-butanol and 
water) were used to evaluate the levels of total phenolics, total flavonoids, 
antioxidant capacity and inhibitory activity of tyrosinase. One g of ethyl acetate 
fraction of had total phenolics at 392 mg gallic acid equivalents and total 
flavonoids at 179 mg catechin equivalents. Antioxidant capacity of ethyl acetate 
fraction was at 567 and 310 mg vitamin C equivalents/g assayed by ABTS and 
DPPH radicals, respectively. n-Butanol fraction at 100 µg/mL showed the 
tyrosinase inhibition of 15.95% and 30.71% for tyrosine and L-DOPA as its 
substrate, respectively. These results suggested that Z. piperitum DC. may be a 
potential source of antioxidants and skin whitening agents.

P11 -126

Antilipidemic Activity of Phenolic Amides Derived from Plant 
Sources
Eun-Ok Kim*, Eun-Jeong Park, Woo-Rim Son, Dong-Hee Kim1, Sang-O 
Kwon1, Sang-Won Choi Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 1S&D Research Center, S&D Co., Ltd, Korea

Previously, phenolic amide derivatives derived from plant sources, such as 
feruloyltyramines (FT), feruloylserotonins (FS), and capsaicins, were found to 
have strong inhibitory effects on HMGR and ACAT. Thus, to develop promi-
sing inhibitors of HMGR and ACAT, several phenolic amide derivatives, 
including N-vanillyl stearic acid amide (VSAA), N-vanillyl linoleic acid amide 
(VLAA), N-feruloylaminobutane (FAB), dihydro-N-feruloylaminobutane (DFAB), 
N-methyl-dihydro-N-feruloylaminobutane (MDFAB), and their positive refer-
ences, methylferulate (MF) were synthesized by general methods, and deter-
mined their inhibitory effects using in vitro assays. Most of eight phenolic 
derivatives showed considerable inhibitory activity against HMGR and ACAT. 
FAB exhibited the most potent HMGR inhibition, followed by FS > FT > 
capsaicin > MF > DFAB > MDFAB, in descending order. Meanwhile, capsaicin 
exerted the strongest ACAT inhibition, following MF > FT > FS > VLAA > 
FAB > VSAA > MDFAB > DFAB, in descending order. Therefore, these results 
indicate that ferulate or ferulate amide derivatives may be useful as potential 
antilipidemic agents.

P11 -129

Inhibitory Effect of Terminalia chebula Ethyl Acetate Extract on 
Fibrosis Induced by Carbon Tetrachloride in Rat Liver
Yun-Chang Koo*, Chung-Oui Hong, Mi-Hyun Nam, Sung-Yong Yang, 
Ji-Young Lee, Seung-Taek Hong, Kwang-Won Lee Department of Biotechno-
logy, Graduate School, Korea University, Korea

Terminalia chebula, which is commonly known as black myrobalan, is a 
popular medicinal plant that has traditionally been used as a folk medicine. 
Chebulic acid, an active compound in T. chebula, was isolated in EtOAc layer 
of methanol extract in our previous study and the EtOAc layer contains 2.4% of 
chebulic acid. Thirty one rats were divided randomly into 5 groups, normal 
control, CCl4 control, sample control (100 mg/kg), CCl4 + high dose (1000 
mg/kg) treatment, and CCl4 + low dose (500 mg/kg) treatment. Liver fibrosis 
was induced in male SD rats by i.p. injection of CCl4 (2 mL/ kg, 1:1 diluted in 
olive oil) twice a week for 8 weeks. EtOAc layer of T. chebula MeOH extract 
were orally administrated from 5th week until the end of the experiment 
everyday. Serum ALT and AST levels which are known to associate liver injury 
were measured. CCl4 control group showed significantly increased ALT and 
AST levels compared with the other groups. Also, mRNA and protein levels of 
α-SMA and Col1A1, which are indicating liver fibrosis were measured. CCl4

control group showed significantly increased expressing of α-SMA and Col1A1 
in both mRNA and protein levels compared with the other groups.
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P11 -130

Antioxidant Activities of Noni (Morinda citrifolia) Extracts
SeokMin Son*, Misun Jung, Oh-Yeoun Kwon Department of Food 
Biotechnology, Hoseo University, Korea

To investigate antioxidant activity of noni (Morinda citrifolia), total phenolic 
contents, DPPH radical scavenging activity (IC50-mg/g) and superoxide 
dismutase (SOD)-like activity was measured with extracts by hot water (60°C)
or 70% ethanol. As a result, total polyphenol contents was 24.47mg/g in water 
extracts and 46.36mg/g in ethanol extracts. DPPH radical scavenging activity of 
water extract (IC50=2.63mg/g) was twice stronger than that of ethanol extract 
(IC50=1.11mg/g). SOD-like activity was 3, 11, 29 and 59% extracted by water 
and 0, 7, 12, and 13% extracted by 70% ethanol in the concentration of 5, 10, 
25 and 50mg/mL, respectively. Total phenolic contents and DPPH radical 
scavenging effect in ethanol extracts were higher than water extracts. However, 
SOD-like activity showed that water extracts was higher than ethanol extracts. 
Therefore, noni has a stronge possibitly to commercially use as an antioxidant 
source for functional food.

P11 -133

Inhibitory and Breaking Effects of Actinidia chinensis, Terminalina 
chebula, Rosa rugosa and Ulmus davidiana var. japonica on 
Advanced Glycation End-products-Protein Cross-linking
Ji-Young Lee*, Chung-Oui Hong, Yun-Chang Koo, Mi-Hyun Nam, Sung-Yong 
Yang, Yun-Jin Hong, Da-Hee Son, Kwang-Won Lee Department of Bio-
technology, Graduate School, Korea University, Korea

Advanced glycation end-products (AGEs), formed by nonenzymatic maillard 
reaction between carbohydrate and protein, have been implicated the 
development of diabetic complications. AGEs produce an irreversible protein 
cross-linking. AGEs inhibitors or cross-linking breaker attenuate various 
diabetic complications. To develop preventive or therapeutic agents of diabetic 
complication from natural source, in vitro inhibitory and breaking effects on 
AGEs induced protein cross-linking was evaluated by enzyme-linked 
immunosorbent assay (ELISA). We have investigated on the inhibitory and 
breaking effect of Actinidia chinensis (Gold kiwi) rind, T. chebula fruits, Rosa 
rugosa root and Ulmus davidiana var. japonica root bark extract against the 
AGEs-collagen cross-linking. In AGEs-ELISA assay, 4 extracts were found to 
have significant inhibitory and breaking activity compared with aminoguanidine 
(IC50 = 19341±649.14 µg/mL) and ALT-711 (7474.66±268.54 µg/mL). Thus, 
this results suggest that the 4 extracts could be an inhibitor and breaker of 
AGEs-collagen cross-linking.

P11 -131

The Antioxidative Activity of Coffee Ground Extracts
Hye-Jin Song*, Oh-Yeoun Kwon, Seok-Min Son Department of Food 
Biotechnology, Hoseo University, Korea

The coffee ground was re-extracted with hot water (60°C) or 70% ethanol to 
investigate the antioxidant activities such as DPPH radical scavenging activity, 
total phenolic content and superoxide dismutase (SOD)-like activity. As a 
result, DPPH radical scavenging activity showed 23, 48, 84, and 94% at various 
concentrations (0.312, 0.625, 1.25, and 2.5 mg/mL) by ethanol and 18, 33, 65, 
and 93% in the concentration of 0.625, 1.25, 2.5, and 5mg/mL, respectively, by 
water. Total phenolic content was 607mg/g in ethanol extract and 53.1mg/g in 
water extract. SOD-like activity was 13, 18, 32, and 74% at various concen-
trations (1.56, 3.12, 6.25, and 12.5 mg/mL) by ethanol. Antioxidant activities 
extracted by water were 3, 4, 29, and 59% in the concentration of 3.12, 6.25, 
12.5L and 25 mg/mL, respectively. Although both ethanol and water extracts 
had quite a strong antioxidant activities, ethanol extract was three to 11 times 
stronger than water extract at the same concentration. This is due to the fact that 
coffee ground was already extracted with high pressured water. Therefore, 
coffee grounds waste can be re-used as a potent antioxidant sources of health 
functional food.

P11 -134

20-O-β-D-glucopyranosyl-20(S)-protopanaxadiol Inhibits Cell Growth 
and Induces Apoptosis in Human Breast Cancer Xenografts In Vivo
Models
Jiman Park*, Eunjung Lee, Seungjoon Lee, Hee Yang, Ki Won Lee1, Hyong Joo 
Lee WCU, Major in Biomodulation, Department of Agricultural Biotechnology, 
Seoul National University, Korea, 1Food Science and Biotechnology, Department 
of Agricultural Biotechnology, Seoul National University, Korea

Breast cancer is one of the most frequently diagnosed cancers among women in 
the world. Especially estrogen receptor (ER)-negative breast cancers show the 
poor prognosis and fewer treatment strategies than ER-positive cancers. The 
primary aim of this study was to develop the anti-tumor agent for ER-negative 
breast cancers. 20-O-β-D-glucopyranosyl-20(S)-protopanaxadiol (20GPPD), an 
active intestinal metabolite of ginseng saponin, has been reported to exert 
anti-cancer activity by inducing apoptosis in the certain cancers. However, 
effect of 20GPPD on anti- breast cancer is still undefined. In present study, we 
tested the suppressive effect of 20GPPD on cell growth in ER-negative breast 
cancer cell lines, MDA-MB-231 and MCF10DCIS.com cells. 20GPPD 
inhibited growth of human breast cancer cells in vitro and in xenografts in vivo
model. These results showed that MCF10DCIS.com cells were more sensitive 
to 20GPPD in inhibition of growth in vitro and in vivo. Indeed, 20GPPD 
significantly induced G1 arrest in MCF10DCIS.com cells. These data suggested 
that 20GPPD may be a potent anti-cancer agent for ER-negative breast cancers 
by inducing cell cycle arrest and apoptosis.

P11 -132

Photoprotective Properties of Actinidia chinensis Rind Extract on 
UV-induced Oxidative Damage Human Keratinocytes
Yanhouy Lee*, Yun-Chang Koo, Mi-Hyun Nam, Sung-Yong Yang, Young-Min 
Ha, Su-Hyun Chun, Kwang-Won Lee Department of Biotechnology, Graduate 
School, Korea University, Korea

Accumulation of advanced glycation end-products (AGEs) in human skin 
during chronological aging serves as the UV photosensitizer, and UVA inducing 
the formation of photoexcited states of these photosensitizers with subsequent 
generation of reactive oxygen species (ROS) and more AGEs sensitizers. In this 
study, we evaluated the potential UVA therapeutic effect of Actinidia Chinensis
rind ethyl acetate extract (ACRE-E) in HaCaT keratinocytes. ACRE-E exhi-
bited ability to attenuate UVA-induced ROS generation which was measured by 
using DCFH-DA reagent. To quantify AGEs formation, immunostaining of 
AGEs in UVA irradiated HaCaT cell was performed. Exposure to UVA causing 
high immunoreactivity in cells but in the presence of ACRE-E, the 
immunoreactivity level was lower. This indicated that the ability of ACRE-E to 
attenuate ROS generation contribute considerably to the suppression of AGEs 
formation. Topical application of ACRE-E may confer protection against 
UVA-induce oxidative stress and AGE formation.

P11 -135

Development of a Functional Formulation Promoting Collagen 
Biosynthesis in Adult Human Dermal Fibroblast (AHDF), and a 
Pilot Human Study for Evaluation of Its Efficacy in Improving Skin 
Health
Sang-Hyun Shin*, Seung-Kyung Chung, Dae-Eung Kim, Dae-Hee Lee, Eun-Ja 
Choi1, Dae-Kyun Chung1, Byung-Serk Hurh Department of Bio-Research and 
Development, Research and Development Center, Sempio Foods Company, 
Korea, 1Skin Biotechnology Center, Kyung Hee University, Korea

Design of experiment was employed to construct a cell-based assay system to 
develop a functional formulation optimized for promoting collagen biosynthesis 
in AHDF. Using factorial designs for screening and response surface metho-
dology for optimization, a formulation composed of marine collagen peptide, 
ascorbic acid, glutamine, arginine and various minerals was developed, which 
promoted collagen biosynthesis in AHDF by more than two folds compared 
with the control group. This formulation, named skin health composite (SHC), 
was then tested for its efficacy in a randomized, single blinded, placebo 
controlled pilot human study. Sixty four healthy volunteers were instructed to 
administer two bottles of beauty functional beverage containing 3.5 mg of SHC 
in each bottle over 9 weeks without any dietary control. Parameters such as 
melanin, erythema, sebum, moisture retention, transepidermal water loss 
(TEWL), elasticity, roughness, and wrinkle were measured at 3 week intervals. 
After 9 weeks of administration, experimental group showed significant 
increase in moisture retention and skin elasticity, and significant decrease in 
skin roughness and wrinkle compared with the placebo control group.
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P11 -136

Supplementary Effect of Black Garlic on Lipid Metabolism and 
Antioxidative Status in High Fat-fed Mice
Se-Young Kim*, Ja-Yeon Son, Jung-Eun Moon, Mi-Young Kang Department 
of Food Science and Nutrition, Kyungpook National University, Korea

Black garlic (Allium sativum L) has been recently reported to possess various 
pharmacological properties and strong antioxidant capacity. This study 
investigated the effect of aged black garlic on the lipid metabolism and 
antioxidant defense status in high fat-fed C57BL/6N mice was investigated. 
The animals were randomly divided and fed with either a normal control diet 
(NC), high fat (17% fat, wt/wt) control (HF-C) ,high fat diet supplemented with 
2% garlic (HF-G), high fat diet supplemented with 2% black garlic paste 
(HF-BP group)and high fat diet supplemented with 2% black garlic water 
extract (HF-BW) for 7 weeks. At the end of the experimental period, a marked 
increase in the body weight, lipid peroxidation rate, plasma triglyceride level 
was 4observed. On the other hand, the HF-BP mice and HF-BWmice exhibited 
significantly lower body weight gain, plasma triglyceride concentration and 
lipid peroxidation rate compared with that of the HF animals.

P11 -139

Isorhamnetin Suppresses Skin Cancer through Direct Inhibition of 
MEK1 and PI3-K
Jaesung Sim1*, Jong-Eun Kim1,2, Dong-Eun Lee1,2, Ki Won Lee1,3, Joe Eun Son1, 
Sang Kwon Seo1, Jixia Li2, Sung Keun Jung1,2, Yong-Seok Heo4, Madhusoodanan 
Mottamal2, Ann M. Bode2, Zigang Dong2, Hyong Joo Lee1 1WCU Major in 
Biomodulation, Department of Agricultural Biotechnology, Research Institute for
Agriculture and Life Sciences and Center for Agricultural Biomaterials, Seoul 
National University, Korea, 2The Hormel Institute, University of Minnesota, USA, 
3Departments of Bioscience and Biotechnology, Konkuk University, Korea, 
4Departments of Chemistry, Konkuk University, Korea

3'-Methoxy-3,4',5,7-tetrahydroxyflavone (isorhamnetin) is a plant flavonoid that 
occurs in fruits and medicinal herbs. Here, we report anti-skin cancer effects of 
isorhamnetin, which inhibited epidermal growth factor (EGF)-induced neoplastic cell 
transformation. It also suppressed anchorage-dependent and -independent growth of 
A431 human epithelial carcinoma cells. Isorhamnetin attenuated EGF-induced COX-2 
expression in JB6 and A431 cells. In an in vivo mouse xenograft using A431 cells, 
isorhamnetin reduced tumor growth and COX-2 expression. The EGF-induced 
phosphorylation of extracellular signal-regulated kinases, p90 and p70 ribosomal S6 
kinases, and Akt was suppressed by isorhamnetin. In vitro and ex vivo kinase assay 
data showed that isorhamnetin inhibited the kinase activity of MAP (mitogen- 
activated protein)/ERK (extracellular signal regulated kinase) kinase (MEK) 1 and 
PI3-K (phosphoinositide 3-kinase) and the inhibition was due to direct binding with 
isorhamnetin. Notably, isorhamnetin bound directly to MEK1 in an ATP-noncom-
petitive manner and to PI3-K in an ATP-competitive manner.

P11 -137

Effect of Brown Rice and Red Ginseng Marc Doenjang Supplement 
on Lipid Metabolism in C57BL/6N Mice
Na-Young Park*, Mi-Young Kang Department of Food Science and Nutrition, 
Kyungpook National University, Korea

Study of Brown Rice and Red Ginseng Marc doenjang (BRGM) supplemen-
tation on lipid metabolism in C57BL/6N mice. The present study was carried 
out to estimate the effect of BRGM on lipid metabolism. Twenty four mice 
weighing 14-19 g of the same age were initially fed with pellet type lab chow 
for two weeks. Mice were randomly grouped into 3 different groups of 8 
animals each group (1) normal diet (AIN76), (2) high fat diet (20%), (3) BRGM 
(10%). Relative to high fat diet, normal diet, 10% BRGM diet treated mice had 
reduced hepatic TG during feeding period. However there were no significant 
differences in the level of TC. BRGM was that Glucose-6-phosphate 
dehydrogenase (G6PD) were lower than normal, high fat diet group. And β
-oxidation, Carnitine palmitoyl transferase (CPT) activities were lower than 
normal, high fat diet group. Result of this study it can be concluded that BRGM 
is responsible for the cholesterol and lipid synthesis lowering action of BRGM.

P11 -140

Anti-inflammatory Activity of Volatile Extracts of Cnidium 
officinale and Angelica gigas 
Hyun-Hee Leem*, Yu-Jin Lee, Eun-Ok Kim, Won-Jeong Lee, Mi-Ja Seo1, 
Sang-Won Choi Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 1Skylake Co., Korea

Anti-inflammatory activity of volatile extracts of Cnidium officinale (CO) and 
Angelica gigas (AG) prepared by steam distillation extraction (SDE) was 
investigated on LPS-induced inflammation in RAW 264.7 cells. Volatile 
extracts of both CO and AG significantly inhibited LPS-induced NO and PGE2 

production in a dose-dependent manner at range of 1-50 µg/mL. They also 
inhibited the production of pre-inflammation cytokine IL-6 on the LPS- 
stimulated RAW 264.7 cells. Additionally, inhibitory effects of two volatile 
extracts on iNOS and COX-2 expression are also being determined. These 
results suggest that volatile extracts of CO and AG may be useful sources of 
potential therapeutic agents for prevention and treatment of inflammation.

P11 -138

Effect of HEMC Supplementation on Lipid Metabolism in C57BL/ 
6N Mice
Su-Jeong Ban*, Mi-Young Kang Department of Food Science and Nutrition, 
Kyungpook National University, Korea

Study of Hydroxyethylmethylcellulose (HEMC) supplementation on lipid 
metabolism in C57BL/6N mice. Twenty four C57BL/6N male mice weighing 
12g of the same age were initially fed with pellet type lab chow for two weeks. 
Mice were randomly grouped into 3 different groups of 8 animals each group 
(1) normal diet (AIN76), (2) high fat diet (20%), (3) HEMC (2%). Mice were 
fed for 8 weeks and allowed free access to the foods and water. The 
concentration of plasma total cholesterol (TC) and triglyceride (TG) were 
measured. And activities of hepatic lipid-regulating enzymes were also 
determined. The animals fed with HEMC exhibited lower plasma TG and TC 
than other groups. Also activities of fatty acid synthetase and malic enzyme and 
Glucose-6-phosphate dehydrogenase were lower than high fat diet, but normal 
group was higher than high fat group. β-oxidation and carnitine palmitoyl 
transferase activities were higher than high fat group. Therefore, it can be 
concluded that HEMC could be effective in lowering the risk of high fat diet.

P11 -141

Anti-allergy and Anti-inflammatory Effects of the Ginger Marc 
Prepared after Supercritical Fluid Extraction
Eun-Ju Lee*, Yeon-Seop Jeong, Min-Ju Kim1, Hee-Don Choi2, Hyo-Gwon 
Im3, In-Seon Lee, Seun-Ah Yang1 Dep. of Food Science and Technology, 
Keimyung University, Korea, 1The Center for Traditional Microorganism 
Resources, Keimyung University, Korea, 2Korea Food Research Institute, 
Korea, 3Daegu Technopark Bio Industry Center, Korea

Ginger (rhizome of Zingiber officinale) is widely used as a spice throughout the 
world, and it has been shown to have anti-inflammatory, anti-oxidant, anti- 
thrombotic and anti-cancer activities. However, the efficacies of the marc after 
supercritical fluid extraction (SFE) have not been shown. In this study, the 
anti-allergic inflammatory effects of ethanol extract of marc after SFE were 
evaluated using RBL-2H3 and RAW 264.7 cells. The marc ethanol extract 
(Marc EtOH) after SFE of ginger at 55°C, 100 bar was tested for its 
cytotoxicity on IgE-sensitized RBL-2H3 cells by MTT assay. Marc EtOH 
significantly inhibited β-hexosaminidase release from RBL-2H3 cells. 
Moreover, Marc EtOH showed potent anti-inflammatory effects in LPS- 
stimulated RAW 264.7, macrophage cell line. The inhibitory effects on NO 
production of Marc EtOH at 10 µg/mL were also increased by the temperature 
increased. Further, iNOS, COX-2 protein expressions in LPS-stimulated RAW 
264.7 cells were suppressed by Marc EtOH in a concentration-dependent 
manner. These results suggest that Marc EtOH may be beneficial in the 
treatment for allergy inflammation such as atopy.
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Antioxidant Properties of Peptide Fraction from Salmon (Oncorhynchus 
keta) Byproduct Protein Hydrolysate
Young-Sook Cho*, Chang-Bum Ahn, Jae-Young Je School of Food 
Technology and Nutrition, Chonnam National University, Korea

In order to produce antioxidant peptides from salmon (Oncorhynchus keta) 
byproduct protein, six proteases (Alcalase, Flavourzyme, Neutrase, Protamex, 
pepsin, and trypsin) were employed, and the antioxidant activities were 
investigated using DPPH assay. Among hydrolysates, peptic hydrolysate 
exhibited the highest DPPH scavenging capacity, and peptic hydrolysate was 
further fractionated by gel filtration chromatography. The peptide fractions 
were divided into four categories, and its antioxidant properties were evaluated 
using DPPH and hydrogen peroxide scavenging capacity. In addition, its 
cellular antioxidant activities were investigated in Chang liver cells with regard 
to the inhibition of intracellular ROS formation, GSH levels, and lipid 
peroxidation inhibition by DPPP fluorescence probe. The highest antioxidant 
peptide fraction was further analyzed its amino acid composition and molecular 
weight distribution by MALDI-TOF.

P11 -145

Effects of Some Korean Medicinal Plants on Procollagen and 
Matrix Metalloproteinase (MMP) in UV-irradiated Human Dermal 
Fibroblasts
Sukyeong Mun*, Jae Kyung Kim, Kyung-Eun Lee, Jae-Kwan Hwang 
Department of Biotechnology, Yonsei University, Korea

Ultraviolet (UV) irradiation from the sun damages human skin and causes to 
age prematurely. These changes are characterized by wrinkles, roughness and 
irregular pigmentation. UV-irradiated skin shares important molecular features 
including altered signal transduction pathways that promote matrix metallopro-
teinase (MMP) expression, down-regulation of procollagen synthesis and 
connective tissue damage. The present study was performed to assess the 
effects of Korean medicinal plant extracts on expression of type-1 procollagen 
and MMP-9 (gelatinase) in Hs68 cells, human dermal fibroblasts, by Western 
blot and RT-PCR analyses. The results showed that 6 plants (Commelina 
communis Linne, Dendropolyporus umbellatus Jülich, Hovenia dulcis 
Thunberg, Siegesbeckia glabrescens Makino, Alnus japonica Steudel, and 
Rubia akane Nakai) prevented UV-induced decrease of type-1 procollagen 
synthesis and also inhibited UV-induced MMP-9 expression. In addition, they 
increased proliferation of HaCaT cells, human keratinocytes. The results 
suggest that the 6 plants can be novel resources against photoaging.

P11 -143

Antioxidant Activity and Protective Effect against Oxidative Stress 
in Caco-2 Cells of Kalopanax pictus and Zizyphus jujuba Leaves
Mi-Jin Kim1*, Song-I Oh1, Nam-Kyung Im1, In-Gyeong Chae1, Hyun-Jeong 
Kim2, In-Seon Lee1,2 1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism Resources, 
Keimyung University, Korea

Antioxidant activities of ethanol extracts of Kalopanax pictus (KP) and 
Zizyphus jujuba (ZJ) leaves were investigated in vitro. Total polyphenols, 
flavonoids and FRAP values of KP extracts were 75.9±6.1 µg/mg, 59.0±6.7 µ
g/mg and 0.3±0.0 mmol Fe2/g, and ZJ extracts were 149.2±7.0 µg/mg, 45.4±3.2
µg/mg and 2.4±0.5 mmol Fe2/g, respectively. These extracts were showed 
strong DPPH scavenging activity. DPPH RC50 of KP and ZJ extracts were 
24.8±1.0 µg/mg, 16.6±1.4 µg/mg, respectively. In particular, ZJ extracts showed 
higher polyphenol and flavonoid contents as well as strong DPPH radical 
scavenging activity and FRAP than KP extracts. We also evaluated the 
cytoprotective effect against H2O2-induced oxidative stress in Caco-2 cells. 
Following preincubation, oxidative stress was induced with H2O2. The KP and 
ZJ extracts showed higher cell proliferations against H2O2 in Caco-2 cells as 
compared to non-sample group. These results indicate that Kalopanax pictus 
and Zizyphus jujuba leaves could be used as a natural antioxidant.

P11 -146

Relationship between Acetylcholinestrase Activities, GABA Contents 
and Anti-radical Activities of Main Ingredients for Chongmyungtang
Sung-Jin Park1*, Ji-Eun Kim1, Yeon-Seop Jung1, Young-Tae Jung1, Jung-Hyun 
Park2, Seun-Ah Yang2, In-Seon Lee1, Sam-Pin Lee1,2 1Department of Food 
Science and Technology, Keimyung University, Korea, 2The Center for 
Traditional Microorganism Resources, Keimyung University, Korea

Chongmyungtang, oriental herbal medicine which mainly consist of Polygala 
tenuifolia, Acorus gramineus and Poria cocos, has long been employed in the 
clinical treatment of memory and learning impairment such as senile amnesia in 
Korea. However, very few studies on its pharmacological effects on the central 
nervous system have been performed. In the present study, the relationship 
between acetylcholinesterase (AChE) activities, the level of GABA contents 
and antioxidative activities was investigated for the first time. The inhibitory 
effects of the A. gramineus and P. cocos extracts on AChE activities showed 
modest effects of 22.2±2.6% and 18.3±3.3% at 2 mg/mL, respectively. On the 
other hand, A. gramineus was shown to have relatively high GABA content 
(84.2 mg/100 g), but very little GABA was found in P. cocos. P. tenuifolia. 
Moreover, DPPH and ABTS radicals scavenging activities of the three extracts 
were determined.

P11 -144

Anti-inflammatory Effects of Quercus dentata (Oak) through iNOS 
and COX-2 Expression on RAW 264.7 Macrophage Cells
Seun-Ah Yang*, Eun-Ju Lee1, Kong-Won Khang2, Ho-soon Jeong2, In-Seon 
Lee1 The Center for Traditional Microorganism Resources, Keimyung 
University, Korea, 1Department of Food Science and Technology, Keimyung 
University, Korea, 2Ratibeu Corp., Korea

Inflammation is a complex process regulated by a cascade of cytokines, growth 
factors, nitric oxide (NO) and prostaglandins produced by activated macro-
phages. Macrophages produce molecules that are known to play roles in 
inflammatory responses. Previously, anti-bacterial, anti-dandruff and antioxida-
tive effects of Quercus dentate were investigated. Moreover, its anti-allergy 
effect was shown by determining the inhibition of β-hexosaminidase release 
using RBL-2H3 cells. In the present study, we evaluated the anti-inflammatory 
effects of the extracts from Q. dentate (leaf, root) by determining its inhibitory 
effects on the production of pro-inflammatory mediators in LPS-stimulated 
murine macrophage RAW 264.7 cells. Ethanol extracts of Q. dentate showed 
dose-dependent inhibition on NO production in LPS-stimulated RAW 264.7 
cells. The cell viabilities were not affected by the extracts (leaf, 0.01-0.5 mg/mL; 
root, 0.01-1 mg/mL). Moreover, the iNOS and COX-2 protein expressions in 
LPS-stimulated RAW 264.7 cells were significantly inhibited by the both 
extracts from Q. dentate. Thus, Q. dentate could be effectively used in the 
treatment for inflammatory diseases such as atopy.

P11 -147

Decrease of Anti-oxidant and Anti-proliferation Effects of Prunus 
mume Sieb. et Zucc. during Maturation, and High Pressure-assisted 
Extraction
Jeong Hoon Pan*, Jin Soo Yuk, Young Jun Kim Department of Food and 
Biotechnology, Institute of Science and Technology, Korea University, Korea

Prunus mume Sieb. et Zucc., also named as Maesil, Japanese apricot or Ume, is 
one of Rosaceae family which originated in southeastern China. This strong 
alkali fruit has been applying for tea, jam, alcohol, and kimchi, especially in 
Korea. Three types of the Prunus mume extracts, which were raw, ripen, or high 
pressure-assisted (100 MPa) raw extract, were evaluated for total phenolics, 
anti-oxidation, and anti-proliferation using various assay systems such as 
cellular antioxidant activity and MTT assays. The highest total phenolics 
content and antioxidant activities were observed in raw Maesil and similar 
effects were found in high pressure-assisted raw Maesil extracts with some 
significant differences. In addition to the anti-oxidant activities, relatively 
higher anti-proliferation activity of HepG2 cell lines was also observed in raw 
Maesil extracts. The present study indicated the maturation of Maesil may 
decrease anti-oxidant and anti-proliferative activities by microbial structural 
alteration. However, Maesil might have potent anti-oxidant and anti-prolifera-
tive activities.
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P11 -148

Physicochemical Properties of Crop Extracts and Development of 
Hybrid Composites Combining Natural Pigments
Sang-Ik Han*, Ki Chang Jang, Woo Duck Seo, Ji-Eun Ra, Jun Young Kim, 
Kyung-Jin Choi, Hang-Won Kang, Jin Hyun Choi1, Jeong Hyun Yeum1, Se 
Geun Lee2 Department of Functional Crop, NICS, RDA, Korea, 1Kyungpook 
National University, Korea, 2Daegu Gyungbuk Institute of Science & 
Technology, Korea

The specific nanoparticles and hybrid composites of natural colorants were 
made with extracts from young barley leaves and black rice. Natural pigments 
from those materials were isolated and investigated by screening methods using 
antioxidant and antimicrobial activity tests. Antioxidant and antimicrobial 
activities of the extracts of young barley leaves and black rice were determined 
by DPPH and ABTs radical scavenge activity and paper disc method (MIC 
test). That activity in the extracts of young barley leaves was closely related 
with the content of phenolic compounds in that. In the case of extracts from 
black rice grain, anthocyanin dominated most of its extracts and played a 
significant role in determination of antioxidant activities. Using the alginate as 
an attractive natural resource in biomedical application, we prepared a hybrid 
solution of sodium alginate and natural pigments, alginate-silver-pigment 
nanoparticles for applying of well-being material. The presence of silver and 
natural antioxidants in the hybrids was confirmed by XRD, TEM, and SEM. 
The alginate-silver-pigment hybrids were finally applied to fibers and tested 
their properties.

P11 -151

The Anti-aging Activity of Red Ginseng Extract Fermented by 
Lactobacillus fermentum BLJH 101
Ji Ho Park*, Seung Hyun Lee, Eun Bong Jung, Sun Hee Park, Young Hee Kim, 
Heui Jong Yu, Sung Gu Lee, Ki Ho Kim R&D Center, Bioland Ltd., Korea

Ginseng and red ginseng, a Korean traditional galenical, has been evaluated to 
be good health food or medicine because of its pharmacological actions such as 
a nutritive tonic, anticancer, and antioxidant action.etc. But most of human 
specimen could not metabolite ginsenosides of ginseng and red ginseng to the 
ginsenoside Rg3, F2 etc. which is easily absorbed to human intestine. We have 
found that fermented red ginseng contains some ginsenosides (Rg3, Rk1, Rg5, 
F2 etc.) easily absorbed to human intestine. In this study, the functional tests 
were carried out with red ginseng extract prepared by the inoculation of 
Lactobacillus fermentum BLJH 101. Anti-aging activity (sirt3 expression 
activity) and antibacterial activity (for Escherichia coli, Pseudomonas 
aeruginosa, and Staphylococcus aureus) has been performed. As results of 
these tests, fermented red ginseng extract (50 µg/mL, 100 µg/mL) showed more 
increased expression of Sirt3 than resveratrol (10 µg/M). In antibacterial 
activity, fermented red ginseng extract showed 2-3 times improved effects than 
red ginseng extract.

P11 -149

Anti-inflammatory and Anti-atherosclerosis Effects of Rosemary 
(Rosemarinus officinalis L.) Methanol Extract and Its Fractions
In-Gyeong Chae1*, Mi-Hee Yu1, Young-Tae Jung1, Jin-Ho Lee2,3, Hyun-Jeong 
Kim2, In-Seon Lee1 1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism Resources, 
Keimyung University, Korea, 3Department of Chemistry, Keimyung University, 
Korea

Atherosclerosis is a chronic and progressive inflammatory disease leading to 
advanced cardiovascular diseases such as coronary thrombosis and stroke. In 
this study, anti-inflammatory and anti-atherosclerosis activities of methanol 
(MeOH) extracts and its fractions from Rosemary (Rosemarinus officinalis L.)
were investigated. We examined inhibitory effects of MeOH extracts and its 5 
fractions on lipopolysaccharide (LPS)-induced nitric oxide (NO) production in 
RAW 264.7 cells. MeOH extracts and Hexane fraction significantly inhibited 
NO production up to 88.31% and 94.61% at 10 µg/mL. PGE2 levels were 
significantly reduced by treatment with MeOH extracts at a concentration of 10 
µg/ml and Hexane fraction in a concentration-dependent manner. They 
decreased the levels of MMP-9 secretion and MCP-1 protein. Also, MeOH 
extracts and its 5 fractions were tested on MMP-9 activity in vascular smooth 
muscle cell (VSMC). The MMP-9 activity was dose-dependently decreased 
with MeOH extracts and Hexane fraction on enzyme and protein levels. The 
matrigel migration assay showed that rosemary MeOH extract and Hexane 
fraction inhibited the TNF-α induced migration of VSMC.

P11 -152

The Study of Hepato-protective Effects of Tumeric Extract and 
Fermented Tumeric Extract in Ethanol-administered Rats
Jae Hun Kim*, Seung Hyun Lee, Eun Bong Jung, Ji Ho Park, Heui Jong 
Yu, Sung Gu Lee, Ki Ho Kim R&D Center, Bioland Ltd., Korea

The effect of tumeric extract on the liver damage caused by alcohol 
consumption was tested. 2 types of tumeric extract, ethanol extract from 
tumeric (TE) and fermented tumeric extract (FTE), were manufactured and 
orally administerd to Sprague-Dawley rats. 20-35% of alcohol was fed to each 
10 SD rats per experimental group to cause alcoholic liver damage. Simul-
taneously with alcohol treatment, 400 mg/kg of TE and FTE and 150 mg/kg of 
silymarin (positive control) were administered twice a day. After 4 weeks of 
feeding, the reducing rate of AST (aspartate transaminase), ALT (alanine 
transaminase) and ALP (alkaline phophatase) levels were measured. When TE 
and FET were fed, 1.2 and 7.5% of AST levels were reduced comparing with 
before feeding, respectively. 13.2 and 13.8% of reducing rate in ALT level was 
shown by TE and FTE feeding, respectively. The ALP levels were decreased by 
11.5 and 7.1%, respectively when TE and FTE were fed. In AST and ALP 
levels, TE and FTE showed much higher reducing effect than silymarin. Blood 
cholesterol levels by feeding of TE and FTE were 5.3 and 7.3% lower than that 
of silymarin treatment group.

P11 -150

Protective Effects of Hyaluronic Acid against Skin Damage by 
Ultraviolet Irradiated in Hairless Mice
Eun Bong Jung*, Seung Hyun Lee, Ji Ho Park, Heui Jong Yu, Sung Gu Lee, 
Ki Ho Kim R&D Center, Bioland Ltd., Korea

Hyaluronic acid (HA) is high-molecular mass linear mucopolysaccharides and 
distributed widely throughout connective and epithelial. It was reported that 
decrease of HA in dermal skin is one of the reasons for skin wrinkle. This study 
was performed to investigate the effect of the oral administration of HA on skin 
anti-wrinkle and aging by ultraviolet (UV) irradiation in hairless mice. 
Experimental animals were randomly assigned to six treatments with 10 heads 
of SKH-1 h hairless mice in each group. The mice were divided into control, 
positive control (rubbed ATRA on the skin), negative control, HA2 (2 mg/kg), 
HA4 (4 mg/kg) and HA20 (20 mg/kg) groups. Oral administration of HA 
groups were shown inhibition of cell apoptosis in dermal skin by UV irradiation 
and HA contents in dermal skin is increased up to 40% compare with controls. 
HA groups were also shown lower transepidermal water loss (TEWL) than 
positive and negative control. These results demonstrate that oral administered 
HA has anti-wrinkle effects in the skin of hairless mice, and suggest that dietary 
HA may be considered a functional beauty food for preventing UV-induced skin 
wrinkle or aging.

P11 -153

Effect of Keampferol on Migration and Invasion of DU145 Human 
Prostate Cancer Cells
Gyoo Taik Kwon*, Jung Han Yoon Park Department of Food Science and 
Nutrition, Hallym University, Korea

Kaempferol is a natural flavonoid. Previous studies have reported that 
kaempferol has antiproliferative activities and induces apoptosis in many cancer 
cell lines. However, there are no reports on human prostate caner cell metas-
tasis. In this study, we investigate the anti-metastatic effects and molecular 
mechanisms of kaempferol in DU145 human prostate cancer cells. DU145 cells 
were cultured in the presence of 0-60 µmol/L kaempferol. Kaempferol inhibited 
cell migration, invasion, and adhesion dose-dependently. Kaempferol decreased 
secretion of urokinase-type plasminogen activator (uPA), matrix metalloprotei-
nase (MMP)-9, and vascular endothelial growth factor (VEGF) in a concen-
tration-dependent manner. Furthermore, kaempferol inhibited the phosphoryla-
tion of signal transducer and activator of transcription (STAT)3. These results 
indicate that the inhibition of STAT3 signaling may be a mechanism by which 
kaempferol regulates the expression of proteins involved in regulating the 
migration and invasion of DU145 cells.
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Physical and Sensory Characteristics of Sponge Cake with the 
Decreased Viscosity of Cactus (Opuntia humifusa) Powder
Jea Hawn Kim*, Ki Soo Han, Ji Youn Kim, Na Ri Kim, Hye Mi Kim, Hyun 
Jung Lee1, Hyung Joo Suh1 Neo Cremar Co., Ltd., Korea, 1Department of 
Food and Nutrition, Korea University, Korea

Typical bakery products are now available worldwide, because of the changes 
of consumer behavior and eating habits. Due to their low dietary fiber content 
from refined flour of bakery products, over-consumption may contribute to high 
risk of health problems such as constipation with advanced colorectal cancer. 
Cactus (Opuntia humifusa) has multiple functional properties and could be a 
good source of dietary fiber. The purpose of this study was to decrease the 
viscosity of cactus (EA cactus), and investigate the quality characteristics of 
sponge cake with EA cactus powder. The moisture, ash, dietary fiber of the 
sponge cakes increased linearly with added EA cactus powder whereas the 
carbohydrate and calorie of samples showed reverse trend (p<0.05). In the 
texture analysis, hardness and gumminess reduced, however cohesiveness and 
springiness increased by addition of EA cactus powder (p<0.05). When we 
evaluated the sensory characteristics of five subareas, 9% EA cactus sponge 
cake showed the highest sensory properties (p<0.05). Therefore, the results 
suggested that 9% EA cactus could be helpful in improving physical quality 
and taste of sponge cake. 

P11 -157

Optimerization of Reaction Conditions for the Bioconversion of 
Green Tea Using Tannase and the Evaluation of Its Radical 
Scavenging Activities
You Kyung Yeon*, Eun Young Jung, Sung-Sun Park, Minzhe Pang, Kwang-Soon 
Shin1, Kwang-Won Yu2, Tae-Young Kim3, Hyung Joo Suh Department of Food 
and Nutrition, Korea University, Korea, 1Department of Food Science and 
Biotechnology, Kyonggi University, Korea, 2Department of Food and Nutrition, 
Chungju National University, Korea, 3Bionic Trading Co., Ltd., Korea

In this study, we tried to optimize the reaction conditions for the bioconversion 
of green tea using tannase, and to evaluate its radical scavenging activities. Tea 
catechins such as (-)-epigallocatechin gallate (EGCG) or (-)-epicatechin gallate 
(ECG) were hydrolyzed by tannase to produce (-)-epigallocatechin (EGC) or 
(-)-epicatechin (EC), respectively, and a common product, gallic acid. The 
bioconversion of tea catechins by tannase was increased as enzyme concen-
tration, substrate concentration and incubation time for enzyme rose. The 
results indicated the optimum reaction conditions for tannase were 60 mg/g 
treatment of tannase on 1% green tea for 1 h. Anti-oxidant activity was 
significantly (p<0.001) greater for the tannase-treated green tea extract 
compared to the untreated green tea extract. It is reported that ECG has the 
greatest antioxidant activity among the catechins in green tea, and the release of 
gallic acid is considered to be beneficial because of its significant antioxidant 
potency. The results of this study suggest that the tannase-treated green tea 
under optimum reaction conditions increases the antioxidant activities. 

P11 -155

Inhibition of Ultraviolet-B-modulated Signaling Pathways by Ginseng 
Leaf Extract in HaCaT Human Ketatinocytes
Mi-Ryung Kim*, Hyun-Sun Lee, Hyun Jung Lee, Sung-Sun Park, Sun Young 
Kim1, Hyung Joo Suh Department of Food and Nutrition, Korea University, 
Korea, 1HongCheon Institute of Medicinal Herb, Korea

Photoaging is a well-documented consequence of exposure to ultraviolet-B 
(UVB). Enhanced generation of reactive oxygen species (ROS) and induction 
of matrix metalloproteinases (MMPs) appear to be the most important 
components of UVB-modulated signal transduction pathways, ultimately 
leading to photoaging. In this study, we investigated the effects of non- 
enzymatic treated ginseng leaf (NEGL) and Ultraflo L treated ginseng leaf 
(UTGL) on the UVB-modulated signaling pathways using HaCaT human 
keratinocytes as a model cellular system. In the cells, we confirmed that UVB 
irradiation induced ROS generation up to 180%, increased the expression of 
MMP-2 up to 144% and the expression of MMP-9 up to 189%. NEGL and 
UTGL suppressed the UVB-induced ROS generation, expression of MMP-2 
and MMP-9. These results suggest that NEGL and UTGL may be useful in the 
prevention of UVB-induced photoaging. Besides we confirmed that NEGL and 
UTGL had similar anti-photoaging effects. Therefore we confirmed that 
ginseng leaf didn’t loss anti-photoaging effect after enzymatic treatment.

P11 -158

Cholesterol Reducing Effects of Fermented Defatted Soybean Grit 
Added with Corchorus olitorius 
Hyun-Jeong Kim1*, Sung-Gyu Lee2, Mi-Hee Yu2, Sam-Pin Lee1,2, In-Seon 
Lee2 1The Center for Traditional Microorganism Resources, Keimyung 
University, Korea, 2Department of Food and Technology, Keimyung University, 
Korea

This study was performed to investigate cholesterol reducing effects of 
fermented defatted soybean grit (FD) and FD added with 5-10% Corchorus 
olitorius (FDC). Cholesterol adsorption of FD and FDC showed more than 
70%. Apolipoprotein AⅠ and CⅢ improvement effects of FD and FDC in 
HepG2 cells showed more effects in the FDC than FD. We also investigated the 
effect of FDC on body lipid metabolism with high-fat diet for 4 weeks. Rats 
were divided into the following 4 groups; control group (Con), high-fat group 
(HF), HF group treated with 20% FD (HF-FD) and HF group treated with 20% 
FDC (HF-FDC). The plasma total cholesterol and LDL-cholesterol concentra-
tions, hepatic total cholesterol and triglyceride contents were significantly 
lower level in HF-FDC group than in HF group. In addition, fecal total 
cholesterol and triglyceride contents increased to the FDC treatment. The 
hepatic HMG-CoA reductase activities showed significantly lower in HF-FDC 
group than in HF group.

P11 -156

Effect of Yeast Hydrolysate on the Expression of Matrix Metallo-
proteinase (MMPs) in Osteoarthritic Chondrocytes
So Yean Park*, Hyun-Sun Lee, Hyunji Lee, Song Hwan Bae1, Kyung Soo Ra2, 
Hyung Joo Suh Department of Food and Nutrition, Korea University, Korea, 
1Department of Food and Biotechnology, Hankyong National University, Korea, 
2Department of Food and Nutrition, Daegu Technical College, Korea

The aim of this study was to evaluate the effect of Yeast Hydrolysate (YH) on 
matrix metalloproteinase (MMP)-1, MMP-3, MMP-13, collagen type II and 
sulphated glycosaminoglycan (sGAG) in osteoarthritic chondrocytes by 
interleukin (IL)-1β. Osteoarthritic chondrocytes secrete MMP-1, MMP-3 and 
MMP-13 in response to IL-1, causing digestion of type II collagen in cartilage. 
Chondrocytes from rabbit cartilage, obtained from humerus and femur, were 
cultured of different concentrations of YH (10, 50, 100, and 200 µg/mL) with 
and without IL-1β (25 ng/mL). The 200 µg/mL of YH treatment demonstrated a 
significant inhibition of sGAG degradation (p<0.05). At 100 µg/mL and more 
of YH treatment induced a decrease in the expression of MMP-13 and an 
increase in the expression of type II collagen, significantly (p<0.05). The results 
of this study suggest that YH is source of potential functional food for the 
treatment of cartilage.

P11 -159

Analysis on Index Material and Antibacterial Activity of Guajava 
Leaves (Psidium guajava) depending on Organic Solvent Fractions 
Inseong Seo*, EunJin Ha, HongShil Jang, Dong-Gyu Lee, MinWook Ryu, 
Jong-Kwon Seo Department of Food Science, International University of 
Korea, Korea

As a result of measuring the content of phenolic compound and flavonoid 
which are index material of Guajava leaves (Psidium guajava) extract contained 
in each fraction, the content of total polyphenol of ethylacetate fraction was the 
highest as 186.65 mg/100 mL and the content of flavonoid was measured 
significantly high in hexane fraction as 86.45 mg/100 mL. Antibacterial activity 
on Aspergillus niger and Aspergillus oryzae and Escherichia coli appeared low 
as 12 mm or lower on the whole but anti-microorganism activity against 
athlete's foot inducing strain Trichophyton mentagrophytes was comparatively 
high tendency in fractions except for methanol and hexan fraction and 
especially clear zone of butanol and ethylacetate fraction showed very high 
activity as 28.0 mm and 36.0 mm respectively. In addition, anti-microorganism 
activity against Staphylococcus aureus known as atopy inducing strain 
appeared comparatively high in ethyl acetate fraction as 28.0 mm.
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P11 -160

Anti-microbial and Anti-oxidative Activities of Extract of Guajava 
Leaves (Psidium guajava) depending on Ethanol Concentration
GyengHee Kang*, HyoJeong Seo, DongHee Nam, SeongYong Jeong, HyunJun 
Kang, Jong-Kwon Seo Department of Food Science, International University 
of Korea, Korea

Anti-microorganism activity against Staphylococcus aureus of atopy inducing 
strain appeared in all experiment group as the size of clear zone is 20 mm or 
more. Expecially in concentration 0.1 g/2 mL of ethanol extract of 50% and 
70% they were the highest as 24 mm or over and in the experiment of 
anti-microbial activity against E. coli they showed similar tendency. As a result 
of measuring DPPH and ABTs radical scavenging activity, there was tendency 
of scavenging activity increasing following the concentration of ethanol and in 
the concentration of higher than 250 µL/mL of concentration, high scavenging 
activity of more than 90% was shown. In addition, reducing power showed 
tendency of increasing depending on the concentration. Nitric oxide scavenging 
acitivity was showed the highest at the concentration of 100 µL/mL and 
scavenging activity of nitrite (NO2) increased depending on the concentration of 
sample. In the comparative experiment following the concentration of ethanol 
on the whole the concentration of 50% ethanol showed the highest activity. 

P11 -163

Isolation and Identification of Bacterial Strain with High Produc-
tivity of Menaquinone for Cheonggukjang Production
Weijie Wu*, Byung-Yong Ahn Department of Oriental Medicine Resources, 
Chonbuk National University, Korea

To develop a functional cheonggukjang with high content of menaquinone 
(MK), bacterial strains capable of producing cheonggukjang with good quality 
were isolated, and their productivitiesof MK were determined by high- 
performance liquid chromatography. After sensory evaluation and MK determi-
nation, strain BY-1 with high productivity of MK at 7.54 µg/g was selected. 
Biochemical tests revealed that strain BY-1 had 99.8% identity to Bacillus 
subtilis and Bacillus amyloliquefaciens, and gyrB sequence analysis showed 
98% gene sequence similarity to B. amyloliquefaciens. Thus, strain BY-1was 
determined as B. amyloliquefaciens. This is the first report on the isolation of 
menaquinone production strain for cheonggukjang manufacture. Cheonggukjang
fermented by strain B. amyloliquefaciens BY-1 contained high content of MK 
(7.54 µg/g), 2-fold higher than that of a commercial cheonggukjang.

P11 -161

Investigation of Antioxidant and Anti-inflammatory Activity for 
Chrysanthemum indicum Extract
Je-Hyuk Lee*, Gun-Hee Kim Plant Resources Research Institute, Duksung 
Women’s University, Korea

Chrysanthemum indicum (C. indicum) belongs to the Compositae family and is 
a perennial garden herb in many countries. C. indicum have been used to treat 
various immune related disorders, hypertension symptoms and several 
infectious diseases in Korean traditional herb medicine. C. indicum-extract had 
approximately 77 mg GAE/g dw (total phenolic acid contents) and 56 mg CE/g 
dw (total flavonoid contents). This result indicates to have approximately 7.7% 
of the phenolic compounds in solid materials of extract. The DPPH radical 
scavenging activity of C. indicum-extract (300 µg/mL) showed approximately 
92% quenching and 28.7 µg/mL of IC50. Reducing powers of C. indicum-extract 
appeared to be linear and consistent with total phenolic/flavonoid contents in 
the same manner with DPPH radical scavenging activity. Also, C. indicum- 
extract showed 64.1 % of inhibition for NO production (IC50=177 µg/mL) in 
LPS-induced macrophage cells. From this result, it is anticipated that C. 
indicum-extract plays a role of potential antioxidant and anti-inflammatory food 
materials.

P11 -164

The Rapid Identification and Preparative Isolation of Antioxidant 
Compounds Using On-line HPLC-ABTS+ Detection and Centrifugal 
Partition Chromatography
Hee Ju Lee*, Je-Seong Jeon, Golam Mezbah Uddin, Chul Young Kim 
Functional Food Center, KIST Gangneung Institute, Korea

High-performance liquid chromatography coupled to an on-line ABTS+-based 
assay (on-line HPLC-ABTS+) system was developed to identify the principle 
antioxidants in azalea flowers and red sanders. Three major flavonoids, 
myricetin, quercetin and kaempferol, recovered in ethyl acetate extracts of 
azalea flowers were determined to have antioxidant activities. In red sanders, 
five major flavonoids showed antioxidant activities in on-line HPLC-ABTS+ 

system. These antioxidant flavonoids were isolated and purified by centrifugal 
partition chromatography (CPC). Preparative purification of azalea flowers 
extract was performed with two successive different biphasic solvent systems, 
consisting of n-hexane-ethyl acetate-methanol-water (3:5:3:5 or 4:5:4:5, v/v), 
and n-hexane-ethyl acetate-methanol-water (4:6:4:6, v/v) was used to purify the 
antioxidant flavonoids in ethyl acetate extracts of red sanders. The structures 
were identified by their retention time, UV spectra, ESI-MS and NMR.

P11 -162

Antioxidative Activities of Polysaccharide Extracted from Artemisia 
iwayomogi Kitamura Stems as Determined by Hydroxyl and Super-
oxide Anion Radical Scavenging, Chemiluminescence Assay, and 
UV-B Induced Mouse Epidermis Damage
Byung-Yong Ahn*, Mun Yhung Jung1 Department of Oriental Medicine 
Resources, Chonbuk National University, Korea, 1College of Food Science, 
Woosuk University, Korea

Polysaccharide (PS) was fractionated from hot-water extract of Artemisia 
iwayomogi Kitamura stems. PS showed considerably higher hydroxyl radical 
scavenging activity than caffeic acid and glutathione. PS showed lower 
superoxide anion radical scavenging activity than hydroquinone and ascorbic 
acid. The scavenging activity of PS on the reactive oxygen species (ROS) 
induced by human neutrophils with zymosan was determined by the 
lucigenin-enhanced chemiluminescence assay. The scavenging effect of the PS 
on ROS as determined by the chemiluminescence assay was about 2-fold 
stronger than that of ascorbic acid at the same concentration. The effect of PS 
on UV-B induced skim damage was studied in a system of mice skin 
homogenates. The results showed that PC significantly decreased protein 
carbonyl and malonaldehyde contents in UV-B irradiated skin homogenates. 
The inhibitory activity of PC on protein carbonyl and malonaldehyde 
formations was comparable to glutathione at the same treated concentration.

P11 -165

Acteoside and Isoacteoside Present in Abeliophyllum distichum
Inhibit Metastatic Capacity of Mammary Carcinoma Cells
Eun Young Woo*, So Young Park, Soon Sung Lim, Jin Gyu Kim1, Jung Han 
Yoon Park Department of Food Science and Nutrition, Hallym University, 
Korea, 1Institute of Natural Medicine, Hallym University, Korea

Abeliophyllum distichum Nakai (Oleaceae) is a deciduous shrub native to the 
south and central areas of Korea. Acteoside, eutigoside B, isoacteoside and 
rutin have been identified from the species. In this study, we evaluated the 
effect of ethanol extract of Abeliophyllum distichum (ADE) on the metastatic 
characteristic of MDA-MB-231 human and 4T1 murine mammary carcinoma 
cells. ADE inhibited cell migration of MDA-MB-231 and 4T1 cells in dose- 
dependent manners. Among the four different biologically active compounds, 
acteoside and isoacteoside exhibited potent anti-migration activities in MDA- 
MB-231 cells. Gelatin zymography showed that acteoside and isoacteoside 
significantly reduced the secretion of matrix metalloproteinase (MMP)-9 and 
MMP-2 in MDA-MB-231 cells. Secretion of tissue inhibitor of metallopro-
teinase-1 was reduced in cells treated with acteoside or isoacteoside. 
Additionally, acteoside and isoacteoside reduced the protein and mRNA levels 
of urokinase-type plasminogen activator. These findings suggest that acteoside 
and isoacteoside may be potential anti-metastatic agents, which can consider-
ably inhibit the metastatic capacity of malignant breast cancer cells.
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P11 -166

Immunomodulating and Anti-inflammatory Activity of Fermented 
Mulberry (Morus alba) Leaves with Hericium erinaceum Mycelium 
by Solid Culture
Hoon Kim*, Ji-Hye Han, Jin-Hwan In, Jae-Hyun Jeong, Kwang-Won Yu, 
Ji-Young Shin1, Dong-Gu Kim1 Department of Food Science and Technology, 
Chungju National University, Korea, 1Cosis Bio Co., Ltd., Korea

After mulberry (Morus alba) leaves (ML) were fermented with Hericium 
erinaceum (HE) by solid culture to enhance the physiological activity, the 
fermented ML (ML-HE) was extracted by hot-water (ML-HE-HW) or ethanol 
(ML-HE-E). MA-HE-HW was higher mitogenic and intestinal immune system 
modulating activity (1.40 and 1.52 fold of the saline control, respectively) than 
hot-water extracts from ML and HE at 100 µg/mL. In addition, we tested the 
inhibitory effects on production of pro-inflammatory mediators such as NO, 
TNF-α, IL-1β and IL-6 in LPS-stimulated RAW 264.7 cell line. Although EtOH 
extracts from ML and HE indicated the cytotoxicity to the RAW 264.7 cell at 1 
mg/mL, ML-HE extracts did not show any cytotoxicity at the same concen-
tration. Of ML-HE extracts, ML-HE-E had the most effective anti-inflamma-
tory activity and production of NO, TNF-α, IL-1β and IL-6 was significantly 
inhibited at 1 mg/mL (53.0, 40.0, 60.0, and 55.4% of LPS control, respectively). 
Therefore, these results suggested that fermented mulberry leaves with H. 
erinaceum might have a potential immunomodulating and anti-inflammatory 
agent and could be used for functional ingredients.

P11 -169

The Effects of Treatments and Drying Methods on the Quality and 
Physiological Activities in Garlic Powders
Jinsook Kim*, Youngeun Chang National Academy of Agricultural Science, 
RDA, Korea 

This study was performed to obtain the effects of treatments and drying 
methods on the quality and physiological activity of garlic powders. Fresh 
garlic was boiled, baked, steamed and non-treated before hot-air drying or 
freeze drying. Electron donating abilities was higher in non-treated group of 
each drying method. Relative EDA of baked group was 32.8%, and those of 
boiling and steaming group was 12.4 and 20.1%, respectively. Nitrite scaven-
ging effects was a little affected by processing methods. Polyphenol content of 
processing group was higher in hot-air drying than in freeze drying group, and 
significantly highest in non-treated group of freeze dried group. The value of 
polyphenol in the baked group of processing was significantly higher than those 
of boiling and steaming group. Tyrosine contents of garlic powder were higher 
in hot-air drying than in freeze drying group. Non-treated group of each drying 
method was significantly highest. Antimicrobial activity of garlic powders was 
higher in freeze drying group than that of hot-air drying group. The anti-
microbial activities of the garlic powder were affected by heating treatments.

P11 -167

In Vitro Physiological Effects of Kimchi by Using Domestic Korea 
Gray Salt and Imported Sea Salt
Hye-Kyoung Han*, Jong-Min Na, Yong-Xie Jin, Jeong-Hwan Je, Young-Min 
Lee, Kyung-A Hwang, Se-Na Kim, Jung-Bong Kim, Jin-Hyo Kim1, 
Kun-Young Park2, Young-Sook Cho, Jae-Hyun Kim, Hong-Ju Park, So-Young 
Kim Functional Food & Nutrition Division, Department of Agrofood 
Resources, National Academy of Agricultural Sciences(NAAS), RDA, Korea, 
1Chemical Safety Division, National Academy of Agricultural Sciences(NAAS), 
RDA, Korea, 2Department of Foof Science and Nutrition, Pusan National 
University, Korea

This study was carried out to measure that immunological activities, anticancer 
activities, production of reactive oxygen species and cytotoxicity of kimchi 
juice with Domestic korea gray salt and Imported sea salt. The kimchi were 
brined Purifed salt (P), Domestic Korea gray salt (D) and Imported sea salt (I) 
with other ingredients. thereafter, The kimch is were fermented for 7days at 
15±3°C, sample was collect at 0, 3, 7 days. WST-1 method for proliferation of 
mouse splenocytes was results of immunological activities on kimchi juice 
After treatment with LPS, ELISA assay was masured for TNF-α secretion in 
RAW 264.7 macrophage. Anticancer activity in kimchi results are performs 
with WST-1 method on AGS cell and HT-29 cell lines. kimchi sample 
significantly retarded the growth of both cancer cells. Our results show that 
kimchi extracts are positive effect of anti-cancer activity. So, expect to 
functional materials.

P11 -170

LC/MS-based Metabolomics Study on the Anti-obesity Effect of 
Selenium
Jin Hee Kim*, Hyun-Jin Kim, Haeng Jeon Hur, Mi Jeong Sung, Jin-Taek 
Hwang, Jae Ho Park, Hye-Jeong Yang, Myung-Sunny Kim, Dae Young Kwon, 
Suk Hoo Yoon Korea Food Research Institute, Korea

In this study, male C57BL/6 mice were fed selenium with high-fat diet for 12 
weeks to investigate the anti-obesity effect of selenium. Liver and serum 
metabolites of lean and obese mice induced by normal or high-fat diet were 
analyzed using UPLC-Q-TOF-MS and the metabolomics profiles obtained by 
LC/MS analysis were statistically analyzed by PLS-DA. It was observed that 
lean, obese and selenium groups were clearly discriminated and the major 
metabolites contributing to the separation were identified as amino acids, acidic 
compounds, lipid metabolites (PC, LPC, and LPE), and lipid metabolism 
intermediates (betaine, methionine, carnitine, acylcarnitines) in liver and serum. 
A high-fat diet decreased the content of metabolites-associated to lipid 
metabolism. However, most metabolites affected by high-fat diet were 
recovered to their levels them of lean mice by selenium treatment and this result 
was positively correlated with the decrease of body and fat weight and 
triglyceride content by selenium. Therefore, this study indicates that selenium 
has an anti-obesity effect and the metabolites recovered by selenium could be 
used as metabolic biomarkers for obesity and related diseases.

P11 -168

The Antioxidant and Antiproliferative Activities of Soybean Leaf 
and Development of Tofu Using Soybean Leaf
Min Kyoung Kim*, Seul Lee, In-Kyeong Hwang, Seong Ah Cho Department 
of Food and Nutrition, Seoul National University, Korea

The objectives of this study were to determine antioxidative activity of soybean 
leaves and to develop the functional food with soybean leaves. To increase 
utilities as functional materials, 4 soybean leave varieties (Daewon DWL, 
Daepong DPL, Hwang-guem HGL, Seoritae STL) were evaluated. The 
isoflavone content was the highest in DPL (daidzein 119 mg, genistein 72 
mg/100 g dry leaf), STL, HGL, DWL, in the order. The STL presented the 
highest total phenolic content (4052 mg GAE/100 g dry leaf) and ascorbic acid 
content (161 mg/100 g dry leaf). Also, STL was more effective in free radical 
scavenging activity and antiproliferation in prostate cancer cell (PC-3). This 
study was also conducted to determine the quality characteristics of tofu 
prepared with the addition of soybean leaf powder (SLP). The yield rate of the 
tofu was increased according to the level of added SLP, whereas the L and a 
values of color in the tofu were decreased. Taste and overall acceptability of the 
tofu with 0.2% SLP of soybean milk were higher than those of control. These 
results showed soybean leaf can be used as effective natural antioxidants and 
functional food materials.

P11 -171

Metabolomic Analysis of Baciilus licheformis 67 Cheonggukjang 
during Fermentation by UPLC-Q-TOF MS
Hee Joo Kang*, Hyun-Jin Kim, Min Jung Kim, Hye-Jeong Yang, Eun-Su Han, 
Jin Hee Kim, Dae Young Kwon Korea Food Research Institute, Korea

Bacillus licheformis 67 strain known to have an excellent PGA productive 
capacity was used to produce cheonggukjang (67CK) having similar sensory 
quality but higher functional properties as compared to traditional one. To 
investigate the change of the metabolite profiles of 67CK during fermentation 
time (0, 12, 24, 36, 48, and 60 h), UPLC-Q-TOF-MS-based metabolomics 
analysis technology was used with PLS-DA and the result was compared to that 
of traditional chenonggukjang (TCK). Up to 36 h of the fermentation, the 
metabolite profiles of 67CK was dramatically changed, but no further change 
was observed from above 36 h-fermented 67CK. Forty-eight metabolites, 
including amino acids, peptides, isoflavones, soyasaponins, and lipids were 
assigned as the major compounds contributing to the discrimination among 
67CK samples with different fermentation time. It was suggested that these 
metabolites might be positively or negatively correlative with unique sensory 
and nutritional quality of 67CK. Therefore, our study indicates that the unique 
metabolites of 67CK can be used as fermentation biomarkers for monitoring the 
changes in its nutritional and sensory quality.
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P11 -172

Purification and Characterization of an Anticancer Peptide from 
Enzymatic Hydrolysates of Cassostrea gigas
Jin-Woo Hwang*, Seung-Jae Lee, Sang-Ho Moon1, Byong-Tae Jeon1, Pyo-Jam 
Park Department of Biotechnology, Konkuk University, Korea, 1Nokyong 
Research Center, Konkuk University, Korea

We demonstrate the hydrolytic properties of eight different proteinases 
including Flavourzyme, Neutrase, Protamex, Alcalase, pepsin, α-chymotrypsin, 
trypsin and papain. The hydrolysates prepared from Crassostrea gigas were 
investigated by measuring DNA content and apoptosis in PC-3 cells by flow 
cytometry. In our experiments, hydrolysates prepared by Flavourzyme digestion 
had the highest anticancer activity. In addition, the hydrolysates were separated 
into four fractions using an ultrafiltration membrane system and purified using 
consecutive chromatographic methods. Finally, we obtained one peptide and the 
N-terminal peptide sequences were identified as His-Phe-Asn-Ile-Gly-Asn- 
Arg-Cys-Leu-Cys.

P11 -175

Studies on Biological Activity of Extracts from Mulberry Products, 
Dioscoreae rhizoma and Inonotus obliquus
Eun-Joo Kim*, Soo-Min Kim, Soon-Hee Kim1 Department of Herbal 
Foodceutical Science, Daegu Haany University, Korea, 1Department of Hotel 
& Food Service Industry, Gimchen University, Korea

Six kinds of material (Bombyx mori L., Mori fructus, Morus ramulus, Mori 
folium, Dioscoreae rhizoma and Inonotus obliquus) were extracted and 
analyzed for the proximate composition, and it showed maximum content of 
crude protein in Bombyx mori L. extract as 53.98%, of crude fat in Bombyx 
mori L. extract as 10.1%, and of carbohydrate in Dioscoreaceae extract as 
80.3%. As for the DNJ content, the most was in Bombyx mori L. as 441.01 
mg/100 g. After extracting from all the six materials, the results of those 
extracts were as follows in vitro. In case of electron donating ability, Morus 
ramulus extract showed the highest in all concentration and Bombyx mori L. 
extract and Inonotus obliquus extract showed high in case of SOD-like activity 
among of them. In case of TBARS, the extract which showed the highest 
antioxidant ability was Bombyx mori L. extract. The inhibition ability for α
-glucosidase was 97.55% in Morus ramulus extract.

P11 -173

Purification and Characterization of an Anti-inflammatory Peptide 
from Enzymatic Hydrolysates of Crassostrea gigas
Jin-Woo Hwang*, Yon-Suk Kim, Seng-Jae Lee, Hyuck-Ju Kwon, Jung-Hyun 
Kim, Hong-Joo Joung, Pyo-Jam Park Department of Biotechnology, Konkuk 
University, Korea

The anti-inflammatory activity of purified peptide from Crassostrea gigas
hydrolysates was studied. To prepare peptides from C. gigas, we used eight 
different proteinases including Flavourzyme, Neutrase, Protamex, Alcalase, 
pepsin, α-chymotrypsin, trypsin and papain. The anti-inflammatory activities of 
each enzymatic hydrolysates was determined using a nitric oxide (NO) assay in 
RAW 264.7 cells. Among the hydrolysates, peptide digestion with Protamex 
showed the highest anti-inflammatory activity. We separated the total hydro-
lysate into four fractions using an ultrafiltration membrane system and the 
peptides were purified using consecutive chromatographic methods. Finally, we 
obtained a peptide with the following sequence: Gln-Cys-Gln-Cys-Ala- 
Val-Glu-Gly-Gly-Leu. The anti-inflammatory peptide purified from C. gigas
inhibited NO production by 72.2% compared to the lipopolysaccharide (LPS) 
treated group.

P11 -176

Purification and Characterization of a Novel Peptide Having 
Hydroxyl Radical Scavenging Activity from Enzymatic Hydroly-
sates of Ruditapes philippinarum
Hyuck-Ju Kwon*, Jung-Hyun Kim, Yon-Suk Kim, Seung-Jae Lee, Jin-Woo 
Hwang, Pyo-Jam Park Department of Biotechnology, Konkuk University, 
Korea

We studied eight different proteinases including Flavourzyme, Neutrase, 
Protamex, Alcalase, pepsin, α-chymotrypsin, trypsin and papain for their ability 
to produce antioxidative peptide from Ruditapes philippinarum by enzymatic 
hydrolysis. The antioxidative properties of the hydrolysates were investigated 
using a free radical scavenging assay by an electron spin resonance (ESR) 
system. Among the hydrolysates, α-chymotrypsin digestion demonstrated the 
highest antioxidant activity. This hydrolysate was further separated into four 
fractions using an ultrafiltration membrane system and purified using 
consecutive chromatographic methods. This yielded a peptide with the 
following sequence: Ser-Val-Glu-Ile-Gln-Ala-Leu-Cys-Asp-Met. This antioxi-
dative peptide from Ruditapes philippinarum showed high hydroxyl radical 
scavenging activity and the IC50 value was 62 µg/mL.

P11 -174

Antioxidant, Antimicrobial, and Cytotoxic Activity of Ovotrans-
ferrin from Egg
Sun Hee Moon*, Kyoung Jun Han, Jae Hoon Lee, Young Ju Lee, Dong-Uk 
Ahn1, Ji-Yeon Paik2, Hyun-Dong Paik Division of Animal Life Science, 
Konkuk University, Korea, 1Department of Animal Science, Iowa State 
University, USA and Department of Agricultural Biotechnology, Major in 
Biomodulation, Seoul National University, Korea, 2Department of Biochemistry, 
Biophysics, and Molecular Biology, Iowa State University, USA

The antioxidant, antimicrobial, and cytotoxic activities of ovotransferrin (OTF) 
were investigated in vitro. The antioxidant capacities of OTF was evaluated 
using the DPPH radical scavenging method. The anti-microbial effects of OTF 
toward S. aureus, B. cereus, E. coli 0157:H7, and H. pylori were tested using 
the well-diffusion method, while the cytotoxicity of OTF toward the several 
human cancer cell lines were measured using the MTT assay. The results 
showed that the DPPH radical scavenging capacity of L-ascorbic acid 
(reference compound) reached 94.9-95.1% after 1 h of reaction. However, the 
DPPH radical-scavenging capacity of OTF reached about 60% after 48 h of 
reaction, its concentration in the system was 1 mg/mL. OTF continued to 
possess radical-scavenging capability even after 72 h. OTF was good antioxi-
dants with radical-scavenging capability, which lasted for over 72 h. The 
anti-microbial effects against general food pathogens due to OTF increased 
significantly with increasing dosage. OTF exhibited an inhibitory effect on cell 
growth at 20 mg/mL for all tumor cell lines. These results demonstrated OTF 
has a potential to be used as a health-promoting substance.

P11 -177

Antimicrobial Effects of Ovotransferrin and Ovotransferrin Hydro-
lysates against Bacillus cereus and Staphylococcus aureus
Sun Hee Moon*, Jae Hoon Lee, Kyoung Jun Han, Young Ju Lee, Dong-Uk 
Ahn1, Hyun-Dong Paik Division of Animal Life Science, Konkuk University, 
Korea, 1Department of Animal Science, Iowa State University, USA and 
Department of Agricultural Biotechnology, Major in Biomodulation, Seoul 
National University, Korea

The objective of this study was to determine the effect of ovotransferrin (OTF) 
and ovotransferrin hydrolysates (OTH) on the antimicrobial activities against 
B.cereus and S. aureus, were cultured with TSB-YE at 35°C. Ovotransferrin 
was hydrolyzed using protamex, alcalase, trypsin, pepsin, neutrase, flavorzyme, 
collupulin and acid (0.03 N HCl) at 45°C for 3 h and the enzyme to substrate 
ratio was 1:25 (w/w) in all experiments. The antimicrobial effects of OTH were 
screened using a well diffusion method, and then the antibacterial effects of 
OTF and OTH were tested using the standard counting method. The viability 
test indicated that OTF had a weak antibacterial activity against B. cereus and S. 
aureus in TSB-YE. The OTH-Protamex showed a stronger antibacterial activity 
against B. cereus, and S. aureus than that of the OTF and other OTH. 
OTH-Protamex at 40 mg/mL showed a bactericidal effect during the first 8 h of 
incubation, which resulted in 2-3 log reduction. The antibacterial activities of 
OTF and OTH-P after 12 h of incubation at 35°C were similar to that of the 
control. This study suggested that OTH-Protamex is more effective antibacterial 
agent than OTF in vitro.
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P11 -178

The Anticancer Effects of a Purified Peptide from Ruditapes 
philippinarum Hydrolysates in PC-3 Cells
Hyuck-Ju Kwon*, Jung-Hyun Kim, Yon-Suk Kim, Seung-Jae Lee, Jin-Woo 
Hwang, Pyo-Jam Park Department of Biotechnology, Konkuk University, 
Korea

We have characterized the anticancer property of a peptide purified from 
Ruditapes philippinarum hydrolysate (RPH). To prepare the hydrolysates from 
RPH, we used eight proteinases including Flavourzyme, Neutrase, Protamex, 
Alcalase, pepsin, α-chymotrypsin, trypsin and papain, and each hydrolysate was 
examined for anticancer properties using a flow cytometry-based apoptosis 
assay in PC-3 cells. Among the hydrolysates, enzymatic digestion with α
-chymotrypsin had the highest anticancer activity. This hydrolysate was further 
separated into four fractions using an ultrafiltration membrane and purified 
consecutively with chromatographic methods. Finally, we identified a peptide 
with the following amino acid sequence: Ala-Val-Leu-Val-Asp-Lys-Gln-Cys- 
Pro-Asp. In addition, the purified peptide from RPH induced apoptosis in 
human prostate cancer cell line. These results indicate that a peptide derived 
from RPH can enhance apoptosis in PC-3 cells.

P11 -181

Purification and Characterization of a Peptide with Anticancer 
Activity from Mytilus coruscus Enzymatic Hydrolysates Apoptosis 
in PC-3 Cells 
Jung-Hyun Kim*, Hyuck-Ju Kwon, Hong-Joo Joung, Seung-Jae Lee, Jin-Woo 
Hwang, Pyo-Jam Park Department of Biotechnology, Konkuk University, 
Korea

To identify novel anticancer peptides from Mytilus coruscus hydrolysate, we 
employed eight different proteinases such as Flavourzyme, Neutrase, Protamex, 
Alcalase, pepsin, α-chymotrypsin, trypsin and papain. The anticancer activity of 
the various hydrolysates was investigated using a flow cytometry-based 
apoptosis assay in PC-3 cells. Among the hydrolysates, pepsin digestion of M. 
coruscus demonstrated the highest anticancer activity. Therefore, the pepsin 
hydrolysate was further separated into four groups using ultrafiltration 
membrane system and purified using consecutive chromatographic methods. 
Finally, we obtained a novel peptide with the following sequence: Ala- 
Phe-Asn-Ile-His-Asn-Arg-Asn-Leu-Leu. The purified peptide effectively 
induced cell growth arrest and apoptotic cell death in the human prostate cancer 
cell line, suggesting that a peptide from Mytilus coruscus hydrolysates has 
potent anticancer properties.

P11 -179

Anti-inflammatory Activity of a Novel Peptide from Ruditapes 
philippinarum
Jin-Woo Hwang*, Yon-Suk Kim, Seung-Jae Lee, Hyuck-Ju Kwon, Jung-Hyun 
Kim, Hong-Joo Joung, Pyo-Jam Park Department of Biotechnology, Konkuk 
University, Korea

To search for novel anti-inflammatory peptides from Ruditapes philippinarum, 
we used different proteinases including Flavourzyme, Neutrase, Protamex, 
Alcalase, pepsin, α-chymotrypsin, trypsin and papain and prepared enzymatic 
hydrolysates of R. philippinarum using each enzyme. The anti-inflammatory 
activities of these eight hydrolysates were investigated using a nitric oxide 
(NO) assay in RAW 264.7 cells. Among the hydrolysates, the Flavourzyme 
hydrolysates had the highest anti-inflammatory activity. This was further 
separated using ultrafiltration membranes and purified by high-pressure liquid 
chromatography (HPLC) and we obtained a peptide with the following 
sequence: Gln-Cys-Gln-Gln-Ala-Val-Gln-Ser-Ala-Val. The production of NO in 
RAW 264.7 cells decreased by 58.0% upon peptide treatment compared to the 
lipopolysaccharide (LPS) treatment group.

P11 -182

Purification and Characterization of a Peptide with Anti- 
inflammatory Activity from Mytilus coruscus
Yon-Suk Kim*, Jin-Woo Hwang, Seung-Jae Lee, Hyuck-Ju Kwon, Jung-Hyun 
Kim, Hong-Joo Joung, Pyo-Jam Park Department of Biotechnology, Konkuk 
University, Korea

We used eight different proteinases including Flavourzyme, Neutrase, 
Protamex, Alcalase, pepsin, α-chymotrypsin, trypsin and papain to prepare 
anti-inflammatory peptides from Mytilus coruscus by proteolysis. The 
anti-inflammatory activity of the eight different hydrolysates was investigated 
using a nitric oxide (NO) assay in RAW 264.7 cells. The Flavourzyme 
hydrolysate had the highest anti-inflammatory activity. This was further 
fractionated using an ultrafiltration membrane system and purified conse-
cutively with an anion exchange column and fast protein liquid chromatography 
(FPLC), and high-pressure liquid chromatography (HPLC). Finally, we 
obtained a peptide with the following sequence: Gly-Val-Ser-Leu-Leu- 
Gln-Gln-Phe-Phe-Leu. Upon treatment with this anti-inflammatory peptide, NO 
production in RAW 264.7 cells decreased by 73.0% compared to the 
lipopolysaccharide (LPS) treatment group.

P11 -180

Antioxidative Property of a Purified Peptide from Mytilus coruscus
Hong-Joo Joung*, Seung-Jae Lee, Jin-Woo Hwang, Sun-Hee Cheong1, Sang-Ho 
Moon1, Byong-Tae Jeon1, Pyo-Jam Park Department of Biotechnology Konkuk 
University, Korea, 1Nokyong Research Center, Konkuk University, Korea

We report the antioxidative property of a peptide purified from Mytilus 
coruscus hydrolysate (MCH). To identify the antioxidative peptide from MCH, 
we used eight proteinase such as Flavourzyme, Neutrase, Protamex, Alcalase, 
pepsin, α-chymotrypsin, trypsin and papain to prepare enzymatic hydrolysates 
from M. coruscus. The antioxidative property of these hydrolysates was 
investigated using a free radical scavenging assay by an electron spin resonance 
spin-trapping technique. The papain hydrolysate had the highest antioxidant 
activity and was further separated into four fractions using an ultrafiltration 
membrane system and purified using consecutive chromatographic methods. 
Eventually, we identified a peptide with the following sequence: Ser-Leu- 
Pro-Ile-Gly-Leu-Met-Ile-Ala-Met. The antioxidative peptide from Mytilus 
coruscus efficiently quenched hydroxyl radical, and the IC50 value was 0.118 
mg/mL.

P11 -183

Effect of Lentinus edodes, Lentinus edodes mycelim on 
Anti-diabetes and Anti-obesity In Vitro
Haeseop Kim*, Jeheon You, Myung-a Jung1, Sunoh Kim1, In-Bae Park2, 
Jeong-Wook Park2, Young-Jae Lee2, Yeong-Cheol Jo2 Haetteulnal Co., Ltd, 
Korea, 1Jeollanamdo Institute of Natural Resources Research, Korea, 2Abalone 
Research Center, Jeollanamdo Ocean and Fishery Science Institute, Korea

In this study, we have focused on screening for pharmaceuticals with 
anti-obesity and anti-diabetic effects. We screened PTP1B inhibitors, lipid 
inhibitors, and CETP inhibitors form EtOH extracts of Lentinus edodes and 
Lentinus edodes mycelim, traditionally used in Korea as anti-diabetes and 
anti-obesity agents. Protein tyrosine phosphatase 1B (PTP1B), a negative 
regulator of insulin signaling, has served as a potential drug target for the 
treatment of type 2 diabetes. The inhibition of lipid accumulation is examined 
by Oil Red O staining on the 3T3-L1 adipocytes. Cholesterol ester transfer 
protein (CETP), is a lipid transfer protein, which mediates the transfer of 
cholesterol ester and triglyceride between high-density lipoprotein (HDL) and 
other low-density lipoprotein (VLDL, LDL). The results indicated that, 
Lentinus edodes and Lentinus edodes mycelim, showed moderate to strong 
inhibitory activity. The study may provide a proof, at least in a part, for the 
ethno-medical use in diabetes and obesity of Lentinus edodes and Lentinus 
edodes mycelim.
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P11 -184

Effect of Phellinus linteus, Phellinus linteus mycelium on Anti- 
diabetes and Anti-obesity In Vitro
Haeseop Kim*, Jeheon You, Myung-a Jung1, Sunoh Kim1, In-Bae Park2, 
Jeong-Wook Park2, Young-Jae Lee2, Yeong-Cheol Jo2 Haetteulnal Co., Ltd, 
Korea, 1Jeollanamdo Institute of Natural Resources Research, Korea, 
2Abalone Research Center, Jeollanamdo Ocean and Fishery Science Institute, 
Korea

In this study, we have focused on screening for pharmaceuticals with 
anti-obesity and anti-diabetic effects. We screened PTP1B inhibitors, lipid 
inhibitors, and CETP inhibitors form EtOH extracts of Phellinus linteus and 
Phellinus linteus mycelium, traditionally used in Korea as anti-diabetes and 
anti-obesity agents. Protein tyrosine phosphatase 1B (PTP1B), a negative 
regulator of insulin signaling, has served as a potential drug target for the 
treatment of type 2 diabetes. The inhibition of lipid accumulation is examined 
by Oil Red O staining on the 3T3-L1 adipocytes. Cholesterol ester transfer 
protein (CETP), is a lipid transfer protein, which mediates the transfer of 
cholesterol ester and triglyceride between high-density lipoprotein (HDL) and 
other low-density lipoprotein (VLDL, LDL). The results indicated that, 
Phellinus linteus and Phellinus linteus mycelium showed moderate to strong 
inhibitory activity. The study may provide a proof, at least in a part, for the 
ethno-medical use in diabetes and obesity of Phellinus linteus and Phellinus 
linteus mycelium.

P11 -187

Effect of Oenanthe stolonifera DC (Water Dropwort) Extract on the 
Hepatic Alcohol Metabolizing Enzyme Activity in Alcohol- 
administered Rats
Min-Jeong Kim*, Se-Hee Cho, Yu-Ran Choi, Min-Jeong Park, Hyeon-Ji Bae, 
Myeong-Hyun Choi, So-Young Kang, Hyun-Ju Seo, Won-Kap Yun1, Tae-Hyung 
Kwon1, Kyeung-Woo Kim2, Seok-Jin Kim2, Seung-Ryeul Shin3, Tae-Hun Kim4, 
Taewan Kim Department of Food Science and Biotechnology, Andong National 
University, Korea, 1Gyeongbuk Institute for Marine Bioindustry, Korea, 2M.S.C Co. 
Ltd, Korea, 3Department of Herbal Cusine, Deagu Haany University, Korea, 
4Department of Herbal Medicinal Pharmecology, Deagu Haany University, Korea

Since ancient times, water dropwort has been known as an effective agent for the 
alleviation of a hangover. In the present study, water dropwort extract and its partially 
purified phenolic compounds were fed to rats to evaluate their effects on alcohol and 
its related metabolisms. The contents of alcohol and acetaldehyde in blood serum were 
monitored with time after oral administration of alcohol. The experimental group fed 
with ethanol and water dropwort extract showed lower blood ethanol content 
(11.11-11.74 mmol/L) compared to the rat group fed with ethanol alone (10.33-13.39 
mmol/L). Acetaldehyde content in the blood serum was also significantly reduced in 
the group treated with water dropwort extract. It also showed that water dropwort 
extract was beneficial for the hepatic function by showing lower levels of GOT and 
GPT and higher antioxidant activities in the blood and liver. All the results showed 
dose dependant tendency. From the results above, it was shown that water dropwort 
extract and its partially purified phenolic compounds were effective for the protection 
of liver from alcoholic stress and could be used as potential hepatic functional aids.

P11 -185

Antioxidant and Anti-inflammatory Activities of Fermented Yam
You-Jeong Kim*, Jae-Ho Cho, Dae-Il Hwang, Min-Jeong Park, Min-Jeong 
Kim, Se-Hui Cho, Geum-Sun Kim, Yong-Xiang Wu, Youn-Moon Park, 
Seung-Yong Shin1, Yong-Geun Ha2, Taewan Kim Department of Food Science 
and Biotechnology, Andong National University, Korea, 1Me & You Co. Ltd, 
Korea, 2Korea Food & Drug Administration, Korea

Yam is known for a variety of promising health benefits that lead to the massive 
production of yam with a rapid increase in the cultivation area. However, 
despite the functional superiority of yam, the processing industry still needs to 
meet the preference of most consumers for the taste and texture of yam 
products. It is, therefore, a great importance to develop a new yam product with 
a improved taste, texture and functionality. In the present study, potential 
bacterial strains for yam fermentation were selected and their fermentation 
processes were developed to improve the organoleptic quality and functionality 
of yam. It was validated that the yam products fermented with Bacillus 
licheniformis BL1 and Bacillus subtilis B2 showed improved antioxidant 
activities with ABTS level 95.77 and 86.01%, respectively that is twice greater 
than the control group with ABTS level 48.54%. All the fermented yam 
products did not show any cytotoxic effect. Nitric oxide production in the 
macrophage cell was suppressed by the treatment of fermented yam extract but 
did not show significant difference with the control group.

P11 -188

Antioxidant and Anti-obesity Activities of Medicinal Plants 
Resources Produced in Gyengbuk Area
Se-Hee Cho*, Jin-Ki Kim, Eun-Mi Park, Min-Jeong Kim, Jin-Suk Yoon, 
You-Jeong Kim, Seung-Young Shin1, Dae-Il Hwang2, You-Jin Kim2, Ju-Young 
Hwang3, Taewan Kim Dept. of Food Science and Biotechnology, Andong 
National University, Korea, 1Me & You Co. Ltd, Korea, 2Gyengbuk Institute 
for Bio Industry, Korea, 3Daegu Gyeongbuk Institute for Korea Traditional 
Medical Industry, Korea

In this study, we investigated the antioxidant and Anti-Obesity activities of the 
Medicinal Plants produced in Gyengbuk area. The extracts of Rubus coreanus 
Miquel, Schjsandra chinensis, Angelica gigas Nakai, Salvia miltiorrhiza Bunge, 
Morus alba L, Coriolus versicolor were prepared using water and 70% ethanol 
as solvent and tested for antioxidant activities with DPPH and ABTS assay, 
superoxide dismutase like activity and Chelating activity method. The extract of 
Rubus coreanus Miquel showed the highest polyphenolic content (35.83 mg/g) 
and that of Salvia miltiorrhiza Bunge the highest flavonoid content (53.23 µg/g). 
Among the plant extract tested, Rubus coreanus Miquel showed the best 
antioxidant activity and anti-obesity effect. Its 70% EtOH extract showed 
significant inhibitory activity (63.34% inhibition at 100 ppm) on adipocyte 
differentiation as assessed by measuring fat accumulation using Oil Red O 
staining. Based on the experimental results, Rubus coreanus Miquel is expected 
to be used as a potential food ingredient with a good antioxidant and anti- 
obesity activities.

P11 -186

Antioxidative Activity of Prepared Extracts from Uncaria rhyncho-
phylla
Yon-Suk Kim*, Jin-Woo Hwang, Hyuck-Ju Kwon, Jung-Hyun Kim, Hong-Joo 
Joung, Seung-Jae Lee, Jae-Hyun Jeong1, Pyo-Jam Park Department of 
Biotechnology, Konkuk University, Korea, 1Department of Food and 
Biotechnology, Chungju National University, Korea

Various assays were employed to evaluate the antioxidant property of water and 
ethanolic extracts of the Uncaria rhynchophylla (UR) compared to other natural 
and synthetic antioxidants. Also, the levels of polyphenols and flavonoids were 
determined. UR extracts had high total phenolic content in both the water 
extracts (160±2.32 mg GAE/g extract) and ethanolic extracts (190.2±3.16 mg 
GAE/g extract). In addition, total flavonoid content was high in both the water 
extracts (154±1.47 mg CE/g extract) and ethanolic extracts (184.2±2.41 mg 
CE/g extract). The radical scavenging activity, reducing power and antioxidant 
capacity in FRAP were the higher than those for BHT, which was used as a 
positive control. The antioxidant activity of extracts from UR showed stronger 
activity than vitamin C and α-tocopherol in FTC (ferric thiocyanate) and TBA 
(thiobarbituric acid) methods. Additionally the ethanol extracts of UR protected 
from H2O2-induced DNA damage. Therefore, extracts prepared from UR is a 
significant natural antioxidant source.

P11 -189

Effects of Anti-obesity Enzyme Treated Citrus and Melon Juice 
Feed Supplements in High Fat-diet Mice
Dae-Il Hwang*, Jin-Ki Kim, Hyun-Ju Seo, Eun-Mi Park, Jun-Suk Youn, 
Hyeon-Ji Bae, Ha-Na Hwang, Hyun-Ae Kim, Yong-Geun Ha1, Sun-Ju Yoon2, 
Taewan Kim Department of Food & Biotechnology, Andong National 
University, Korea, 1Korea Food & Drug Administration, Korea, 2Biofarmer Co. 
Ltd., Korea

A high fat-diet mice study was conducted to investigate the effects of enzyme- 
treated fruit juice supplementation to mice obesity. Fruit juice samples prepared 
with cell wall degrading enzymes were crushed, hydrolyzed with pectinase and 
cellulose, and fed to high fat diet mice in order to determine the effect on body 
weight and lipid metabolism regulation. Results revealed that CU and CM 
groups significantly improved in weight gain inhibition, feed efficiency, high 
density lipoprotein cholesterol and total cholesterol ratio (HTR) and atherogenic 
index (AI). Moreover, feeding of CU and CM to mice significantly reduced 
adipose tissue weight, serum total cholesterol, liver total cholesterol and 
triglyceride levels. However, this study showed a comparable level of plasma 
triglycerides in all groups and a slight decrease in leptin and glucose level. The 
analysis of liver cells revealed that the sizes of the epididymal adipose tissues 
of CU and CM groups were significantly smaller than those of HFC group. 
Thus, these results demonstrated that the enzymatically- processed citrus and 
melon juices have an excellent potential for obesity prevention.
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P11 -190

Effect of Dystaenia takeshimana Extract on the Blood Glucose 
Level and Lipid Metabolism in Diabetes Induced Rat Model
Hyeon-Ji Bae*, Yong-Xiang Wu, Geum-Sun Kim, You-Jeong Kim, Jin-Mi 
Yun, Jeong-Suk Kim, Jae-Ho Cho, Hyun-Ju Seo, Won-Gap Yoon1, Tae-Hyung 
Kwon1, Ju-Young Hwang2, Ju-Tae An3, Taewan Kim Department of Food 
Science and Biotechnology, Andong National University, Korea, 1Gyeongbuk 
Institute for Marine Bio-industry, Korea, 2Daegu Gyeongbuk Institute for 
Korea Traditional Medical Industry, Korea, 3Ulleung Distribution Co., Korea

Dystaenia takeshimana (DT) is the most abundant plant resources in the wild 
ulleung-island. It has been used as animal feed there for a long time and also 
known as a medicinal herb effectively lowering blood glucose level. Thus, our 
present research was designed to examine the effect of DT extract on the level 
of blood glucose and lipid in streptozotocin (STZ) induced diabetic rats. 
Sprague-Dawley rats were randomly assigned to 4 groups: normal, STZ-control 
and two experimental group (the water extract and 70% EtOH extract of DT). 
Normal and STZ-control groups were fed an AIN-76 diet and the experimental 
groups were fed a modified diet containing 2% composite powder for 4 weeks. 
The blood glucose level of the experimental group treated with water extract of 
DT was significantly lower than that of STZ-control group after 4 weeks of 
feeding. The levels of cholesterol and triglyceride and the atherogenic index 
(AI) of the experimental group treated with ethanolic extract of DT were 
significantly lower than those of STZ-control group. Those experimental group 
also showed better results in antioxidant related marker analysis.

P11 -193

Absorption and Metabolism of Urushiol Derivative (3-Pentylca-
thechol) in Rat Plasma
Yu Geon Lee*, Keun-Hyung Park, Jae-Hak Moon Department of Food 
Science & Technology, and Functional Food Research Center, Chonnam 
National University, Korea

Urushiol exerts various biological activities such as anticancer and antioxi-
dation. However, urushiol has many troubles in the application because it acts 
as an allergen. Recently, we succeeded in the synthesis of the nonallergenic 
urushiol derivatives in a series of studies for development of treatment of 
atherosclerosis. In this study, absorption and metabolism of 3-pentylcatechol 
(PC), one of the synthesized nonallergenic compounds, were investigated. PC 
in blood plasma collected with the elaps of time from rats (Sprague-Dawley, ♂, 
6 weeks old) after oral administration of PC (2 mg/mL propylene glycol) was 
analyzed by HPLC equipped with an amperometric elctrochemical detector 
(+900 mV). PC was not detected from any plasmas. However, PC was detected 
from the plasmas treated sulfatase H-5 (from Helix pomatia). It was suggested 
that PC may be accumulated as (a) conjugated metabolite(s) such as (a) 
sulfate(s) and/or glucuronoide(s) in the rat blood circulation, not a free form. 
Total PC in plasma reached its maximum concentration (14 µM) in 1 h after 
administration. Presently, investigation on antioxidative effect of blood plasma 
by oral administration of PC is in progress. 

P11 -191

Chemical Conversion of Salvianolic Acid B by Decoction in Water 
Solution
Hyoung Jae Lee*, Jeong-Yong Cho, Keun-Hyung Park, Jae-Hak Moon 
Department of Food Science & Technology, and Functional Food Research 
Center, Chonnam National University, Korea

Salvianolic acid B (Sal B) is the most abundant phenolic compound of Salvia 
miltiorrhiza which has been widely used for the treatment of cardiovascular 
diseases in oriental medicine. The aim of this study is to investigate chemical 
conversion of Sal B by decoction in water solution. The Sal B solution decocted 
in H2O of pH 4.9 was purified by Sephadex LH-20 gel column chromatography 
(80% MeOH) and preparative HPLC (ODS, CH3CN/H2O). The purification 
gave 14 compounds and the structures of the isolated compounds were 
determined by NMR and MS analyses. Of them, 3 compounds were already 
reported as degradation products of Sal B. However, other 11 compounds were 
identified as the converted compounds by water-decoction of Sal B for the first 
time and 3 compounds of them were novel compounds. It was suggested that 
the converted compounds may be produced by hydrolysis, decarboxylation, and 
opening of benzofuran ring during decoction of Sal B in water solution. This 
investigation on the molecular level will offer very useful information related to 
pharmacological and biological activities of S. miltiorrhiza as well as Sal B in 
the oriental medicine.

P11 -194

Determination of Bioactive Substances and Antioxidative Activity 
in Conventuinally and Organically Cultivated Brown Rice (Oryza 
sativa L.)
Gee-An Kim*, Yu Geon Lee, You-Seok Lee1, Keun-Hyung Park, Jae-Hak 
Moon Department of Food Science and Technology, and Functional Food 
Research Center, Chonnam National University, Korea, 1Jeollanamdo 
Agricultural Research and Extension Services, Korea

Organic agricultural products are widely belived by the public to be healthier 
than the corresponding conventional agricultural products. However, compari-
son on superiority between organic and conventional agricultural products in 
biological active substance contents and biological activity has not yet been 
fully investigated. Therefore, in the present study, evaluation of the bioactive 
substance contents and biological activity for organically (OBR) and 
conventionally cultivated brown rice (No. 1 Dongjin) (CBR) was carried out. 
The contents of minerals such as magnesium, copper and mangan in the OBR 
were higher than those in the CBR. The contents of vitamin B2, B6, and total 
phenolic compounds in OBR were higher than those of CBR. Moreover, the 
OBR extract exhibited higher DPPH radical-scavenging activity and inhibition 
effect against cholestryl ester hydroperoxide (CE-OOH) formation in copper 
ion-induced rat blood plasma than CBR extract. Therefore, these results suggest 
that consumption of OBR may be more beneficial to human healthy than 
consumption of CBR.

P11 -192

Induction of Nrf2-mediated Phase 2 Detoxifying Enzymes Is 
Mediated by Oxidized and Reduced Glutathione Ratio
Jung-Hwa Han*, Ji Sun Lim, Ye Seul Hong, Min Young Han, Chaelim Jung, 
Insil Park, Hyo Jung Kim, Jung Han Yoon Park1, Jong-Sang Kim School of 
Applied Biosciences and BK21 Research Team for Developing Functional 
Health Food Materials, Kyungpook National University, Korea, 1Department 
of Food Science and Nutrition, Hallym University, Korea

Glutathione (GSH), a coenzyme of glutathione peroxidase, is involved in 
protection of cells from oxidative stress through termination of oxidants with 
concomitant oxidation of GSH to GSSG. The ratio of GSH/GSSG is viewed as 
the major indicator of the cellular redox status. We investigated whether 
intracelluar level of GSH or GSH/GSSG ratio plays an important role in 
Nrf2-mediated regulation of phase 2 detoxifying enzymes such as NAD(P)H: 
quinone oixdoreductase (QR). In order to change the ratio of GSH/GSSG, we 
depleted NADPH, a cofactor of glutathione reductase, by inhibiting pentose 
phosphate pathway in human hepatoma cell (HepG2) and measured the phase 2 
enzyme expression. We also examined whether some known phase 2 enzyme 
inducers such as tert-butylhydroquinone (tBHQ), sulforaphane, delphinidin, 
genistein and glyceollins exert their effect by modulating ratio of reduced and 
oxidized forms of glutathione.

P11 -195

Evaluation on Antioxidant Effect of the Apple Peels Extract 
Produced by Using the Subcritical Water Extraction
Kyoung Ah Lee*, Kee-Tae Kim1, Myong-Soo Chung2, SangWoo Cho3, 
Hyun-Dong Paik Division of Animal Life Sciences, Konkuk University, Korea, 
1Bio/Molecular Informatics Center, Konkuk University, Korea, 2Division of 
Food Science and Engineering, Ewha Womans University, Korea, 3Pulmuone 
CO., Ltd., Korea

The objective of this study was to evaluate the antioxidant effects of apple peel 
extracts generated by subcritical water extraction (SWE). As a result, total 
polyphenols and flavonoid content was highest in SWE extract for 10 min at 
190°C (19.49 mg polyphenol/g of extract and 3.50 mg quercetin/g of extract). 
The antioxidant capacities of the extracts were evaluated by different three 
methods. First, the SWE extract for 10 min at 190°C showed strong DPPH 
radical scavenging activity (67.37%). Among the SWE extracts under various 
conditions, the antioxidant effect of the samples extracted for 10 min at 190°C
was more profound than that of the samples extracted for 15 min at 110°C and 
165°C. From the result of FTC test, the absorbance of the SWE extract at 110°C
and 165°C is increased in proportion to the incubation time, but the SWE 
extract at 190°C had a greater inhibitory effect than any other SWE extract did. 
However, β-carotene content was highest in SWE extract at 165°C (47.19%). 
These various phenolic compounds with the antioxidant effect may be suitable 
for use as the preservatives in food industry.
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P11 -196

Isolation and Structural Determination of Antioxidants from EtOAc 
Acidic Fraction of Pear Extract
Ki Hoon Lee1*, Hyoung Jae Lee1, Jeong-Yong Cho1, Yo Geon Lee1, Gwang 
Woo Lee1, Sang-Hyun Lee2, Jeong An Cho2, 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

Pear (Pyrus spp.) fruit is one of the most widely consumed fruits in the world. 
Understanding the chemical constituents of fruits is very important in regards to 
acquiring basic information on plant physiology as well as biological activity. 
However, systematic studies on the chemical constituents of Asian pear fruits 
have not yet been performed. Therefore, the present study performed the 
isolation and structural elucidation of chemical constituents from the fruit peels 
of P. pyrifolia Nakai cv. Chuhwangbae, which is one of the most highly 
consumed pear fruits in Korea. Two novel phenylpropanoid malate derivatives 
were isolated from the pear fruit peels. In addition, one known phenylpropanoid 
malate derivative and four phenolic compounds were identified. Their chemical 
structures were determined by spectroscopic data from ESI-MS and NMR. Two 
novel compounds and one phenolic compound were identified in pear for the 
first time. These results suggest that the isolated compounds may be used as a 
specific marker of the chemical profiles of plant physiology, manufacturing, 
preservation, and biological function of pear fruits.

P11 -199

Establishment of Index for Estimation of Quality of Microbial 
Fermented Tea (Pu-erh Tea): Analysis of Volatile Compounds by 
GC-MS
Seung Jin Wang*, Hyoung Jae Lee, Seung-Jin Ma1, Sung Gu Kang2, 
Keun-Hyung Park, Jae-Hak Moon Food Science & Technology and Functional 
Food Research Center, Chonnam National University, Korea, 1Department of 
Food Engineering, Mokpo National University, Korea, 2Korea Basic Science 
Institute, Suncheon Center, Korea

Recently, consumption of imported microbial fermented tea (MFT) such as 
Pu-erh tea has been increased. Therefore, establishment of index for estimation 
of quality of MFT has been required. In the present study, the volatile compounds 
in Pu-erh teas of various quality was analyzed by GC-MS of headspace method. 
Eighteen Pu-erh teas were directly purchased from Yunnan Province, China. 
About 30 peaks as major volatile compounds were detected from the GC 
chromatograms. The volatile compounds of the Pu-erh teas did not show 
characteristic differences regardless of the degree of quality and difference of 
storage period. However, the Pu-erh teas of low quality and long storage period 
showed a peak of methyl caprate in high content in comparison with those of 
high quality and short storage period. Characteristic on quality of Pu-erh tea have 
been widely studied. However, correlation among quality, storage period of 
Pu-erh tea, and the content of methyl caprate was reported for the first time. 
Therefore, it is suggested that the content of methyl caprate may be useful as an 
index for the estimation of quality and storage period of Pu-erh teas.

P11 -197

Isolation and Structural Analysis of Biological Active Compounds 
from EtOAc Phenolic Fraction of Pear Peels
Chan Mi Kim1*, Hyoung Jae Lee1, Gee-An Kim1, Su Ro Kim1, Jeong-Yong 
Cho1, Sang-Hyun Lee2, Jeong An Cho2, Wol-Soo Kim2,3, Keun-Hyung Park1, 
Jae-Hak Moon1 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

The previous studies on analysis of pear extracts have been reported that pear 
contains various chemical compounds. However, the identification on the 
chemical constituents of pear has not yet been fully performed. Recently, we 
reported the presence of various phenolic compounds and hydroxycin-
namoylmalic acid derivatives. In the present study, the isolation and purification 
of the chemical constituents and structural elucidation of the isolated 
compounds were additionally performed for the EtOAc phenolic fraction (2.38 
g) of the Pyrus pyrifolia Nakai cv. Chuwhangbae peels (15 kg fresh wt.). 
EtOAc phenolic fraction was purified by various column chromatographies and 
HPLC and yielded 4 single compounds. The isolated compounds were 
identified as a phenolic aldehyde and 3 steroids by MS and NMR analyses. Of 
the identified compounds, 3 compounds were identified in pear for the first 
time. This study in molecular level may be useful as a data base related in the 
research on the establishment of the chemical profile of compounds contained 
in pear fruits.

P11 -200

Evaluation of Antioxidative Activity of Salvianolic Acid B and Its 
Decocted Solutions
Hyoung Jae Lee*, Yu Geon Lee, Keun-Hyung Park, Jae-Hak Moon 
Department of Food Science & Technology, and Functional Food Research 
Center, Chonnam National University, Korea

In our previous study, it was revealed that salvianolic acid B (Sal B) is 
chemically converted by decoction in water solution. Therefore, in the present 
study, we compared antioxidative activity of Sal B and its decocted solutions. 
The decoction was carried out for 24 h and the aliquots were taken at regular 
intervals. DPPH radical-scavenging activities of Sal B and its decocted 
solutions did not differ significantly. However, interestingly, in the inhibitory 
effects against formation of cholesteryl ester hydroperoxide (CE-OOH) in 
copper ion-induced oxidation of rat blood plasma, all of the decocted Sal B 
solutions more effective than the Sal B solution without decoction regardless of 
decoction time. This result suggests that the differences in the antioxidative 
activity may be related to the converted compounds produced by decoction. 
Presently, a study on the antioxidative activity of rat plasma after oral 
administration of Sal B and its decocted solutions is in progress.

P11 -198

Isolation and Identification of Antioxidants from Makgeolli and 
Their Antioxidative Activity
Seung Jin Wang*, Hyoung Jae Lee, Jeong-Yong Cho, Keun-Hyung Park, 
Jae-Hak Moon Food Science & Technology and Functional Food Research 
Center, Chonnam National University, Korea

The present study carried out isolation and identification of antioxidants from 
makgeolli and the antioxidative activity of makgeolli was also determined to 
investigate the biological activity of the makgeolli. Antioxidative activity of 
various alcoholic beverages was compared by ABTS+radical-scavenging 
method. This result suggested that makgeolli contains antioxidants. In the 
comparison of antioxidative activity against DPPH and ABTS+radicals of each 
fraction obtained after solvent-fractionation, EtOAc and BuOH layers showed 
predominantly higher activities than other fractions. Therefore, the two layers 
purified by ODS column chromatography and HPLC, and gave 5 compounds. 
The isolated compounds identified as phenolics and organic acids by NMR and 
MS analyses. In addition, inhibition effect against formation of cholesteryl ester 
hydroperoxide was compared by using a copper ion-induced rat blood plasma 
oxidation system. It was suggested that makgeolli may contains antioxidants of 
radical-scavenging type as well as metal ion-chelate type. Moreover, it is 
thought that makgeolli is a useful source of antioxidant compounds.

P11 -201

ACE-inhibitory Effect and Physicochemical Characteristics of Func-
tional Yogurt Fortified with Whey Protein Hydrolysates
Sung-Min Lim*, Na-Kyoung Lee, Hyun-Dong Paik Division of Animal Life 
Science, Konkuk University, Korea

This study investigated the ACE-inhibitory effect of yogurt fortified with 
hydrolysates as well as the suitability of hydrolysates as a nutraceutical additive 
to yogurt. Three whey protein hydrolysates hydrolyzed by alcalase, protamex, 
and trypsin were each added to yogurt at concentrations of 1.25, 2.5, and 5 
mg/mL. Yogurt fortified with 2.5 mg/mL of hydrolysates had 61-69% ACE 
inhibitory activity, whereas yogurt fortified with 5 mg/mL of hydrolysates 
showed 74% ACE inhibitory activity. There were no significant differences in 
ACE inhibitory activity between the alcalase or protamex hydrolysates during 
storage; however, trypsin hydrolysate exhibited significant differences. On the 
other hand, physicochemical characteristics such as pH (3.53-3.78), titratable 
acidity (8.10-8.50), colority, viable cell count, and sensory qualities were not 
significantly different among the tested samples during storage. These results 
show that yogurt fortified with whey protein hydrolysates maintained anti-
hypertensive activity and underwent no unfavorable changes in physico-
chemical characteristics regardless of enzyme type.
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P11 -202

Effects of Heat Processing on Anti-hyperglycemic Activity of Ginseng
Bou-Hee Kang*, Kyoung-Soo Ha, Chang-Ho Oh, Hae-Dong Jang, Young-In 
Kwon Department of Food and Nutrition, Hannam University, Korea

The functional properties of ginseng are known to be dependent upon the extent 
of heat processing. The effects of heat processing on anti-hyperglycemia of 
ginseng were investigated. The ginseng stood in the steamer for 60 min without 
heating and was air-dried at 45°C for 24 h. The same heat processing was 
repeated nine times with nine different samples. Then the inhibitory activities of 
heat-processed ginsengs against porcine pancreatic α-amylase and rat intestinal 
α-glucosidase were evaluated. The heat-processed ginsengs showed a compar-
able inhibition of the α-glucosidase but have low inhibitory activity against 
porcine pancreatic α-amylase. In addition the in vitro inhibitory activities of 
heat-processed ginsengs on glucoamylase and maltase were potent. These 
results indicate that heat-processed ginseng has an anti-diabetic effect by 
suppressing carbohydrate absorption from intestine, and thereby reducing the 
postprandial increase of blood glucose. The heat-processed ginseng which has 
anti-hyperglycemia activity has the potential to contribute as a useful dietary 
strategy for controlling postprandial hyperglycemia.

P11 -205

Effect of Opuntia humifusa Extract on Proliferation in Osteoblastic 
MC3T3-E1 Cells
Hyunjung Hwang*, Mi Ra Park, Min Sook Kang, Bo Kyung Kim, Bok-mi 
Jung1, Mihyang Kim Department of Food and Nutrition, Silla University, 
Korea, 1Major in Food Science and Nutrution, Chonnam National University, 
Korea

Osteoporosis is a disease involving a decrease in bone mineral density and 
increased risk of fractures.The osteoblast and osteoclast activities are important 
for bone formation. The MC3T3-E1 osteoblastic cell line is a well-accepted 
model of osteogenesis in vitro. Opuntia humifusa is a species of cactus native to 
south Korea. Opuntia humifusa was separated by Opuntia humifusa peel 
(OH-P), seed (OH-Se) and stem (OH-St). In this study, by using an osteoblast, 
the effect of the OHP,OH-se and OH-Stwater extract and ethanol extract on 
proliferation, alkaline phosphatase (ALP) activity, collagen synthesis of a 
MC3T3-E1 cell was investigated.The proliferation of the MC3T3-E1 osteo-
blastic cells that were treated with OH-Se water extract were increased by 
approximately 120%. In the effects of OH-Se on the ALP activity, 50µg/ml
ethanol extract group showed the highest activity. The synthesis of collagen 
increased significantly in response to treatment with OH-Se water extract. 
These results indicate that Opuntia humifusa have anabolic effect on bone 
through the promotion of osteoblastic vitality, suggesting that it could be used 
for the treatment of common metabolic bone diseases.

P11 -203

Antioxidant Activity of the Extract from Seeds in Fresh Bokbunja 
(Rubus coreanus Miq.)
Mi-Hee Choi*, Gun-Hee Kim Department of Food and Nutrition, Duksung 
Women’s University, Korea

The percentage of seeds was known to be 14% of the total amount of bokbunja
(Rubus coreanus Miq.) fruits. Due to the annually increasing bokbunja
production, new application of seed wastes as functional food material is 
significantly interest. Thus, antioxidant activity of the methanol extract from 
defatted Bokbunja seeds was evaluated using various in vitro assays. The 
extract yield from the seeds was 8.4±0.3g/100 g seed powder. The total phenolic 
compound and flavonoid contents of extract were 297.83±6.12 mg GAE/g and 
91.41±1.14mg CE/g, respectively. Total antioxidant activity, DPPH˙scavenging 
activity, and ABTS˙+ scavenging activity increased in a concentration- 
dependent manner. Total antioxidant activity was 401.28±15.33mg AA/g and 
showed lower than L-ascorbic acid but higher than BHT. IC50 values for DPPH˙
scavenging activity was 93.28±8.14 µg/mL (L-ascorbic acid IC50 = 40.43±3.14
µg/mL). Also, IC50 value of ABTS˙+ scavenging activity was 100.11±1.42 µ
g/mL and slightly higher than that of trolox (88.73±1.39 µg/mL). Finally, ·OH
scavenging activity showed lower than any other antioxidant activity.

P11 -206

Inhibitory Effects of the Ethanol Extract of Gleditsia Sinensis 
(EEGS) Thorns on Human Gastric Cancer SNU-5 Cells
Se-Jung Lee1,2,4*, Sang-Do Ha2, Eo-Jin Lee1,3,4, Sung-Seok Park1,4, Su-Mi 
Jung1,4, Sung-Kwon Moon1,4 1Department of Food and Biotechnology, 
Chungju National University, Korea, 2Department of Food Science & 
Technology, Chung-Ang University, Korea, 3Department of Urology, Chungbuk 
National University College of Medicine, Korea, 4Personalized Tumor 
Engineering Research Center (PT-ERC), Chungju National University, Korea

Gleditsia sinensis, a perennial shrub, has been used in traditional medicine for 
the treatment of swelling, suppuration, carbuncle and skin disease in oriental 
countries for years. The present study has identified a novel mechanism for the 
anti-tumor effect of Gleditsia sinensis thorns in the treatment of human gastric 
cancer SNU -5 cells. After treatment of cells with ethanol extract of Gleditsia 
Sinensis thorns (EEGS), dose-dependent cell growth inhibition was observed at 
an IC50 value of 200 µg/ml. EEGS treatment resulted in G0/G1-phase cell 
cycle arrest. In addition, treatment with EEGS induced p27 expression. 
Moreover, EEGS treatment induced phosphorylation of extracellular signal- 
regulated kinases (ERK1/2) and p38 MAP kinase. Among the pathways 
examined, U0126 (ERK-specific inhibitor) and SB203580 abolished EEGS- 
dependent p27 expression. These novel findings concerning the molecular 
mechanisms of EEGS thorns in human gastric cancer SNU -5 cells provide 
theoretical basis for preventive application.

P11 -204

Phenolic Antioxidant and α-Glucosidase Inhibitory Activities of 
Zingiber mioga, Relevant to Type 2 Diabetes Management
Cha-Young Jo*, Sung-Hoon Jo, Hae-Dong Jang, Young-In Kwon Department 
of Food and Nutrition, Hannam University, Korea

Inhibition of α-amylase and α-glucosidases involved in the digestion and 
absorption of carbohydrates can decrease the postprandial increase of blood 
glucose level after a mixed carbohydrate diet. In the current study, we evaluated 
total phenolics, total anthocyanidin and oxygen radical absorbance capacity 
(ORAC) of Zingiber mioga. The inhibitory activity of Zingiber mioga water 
extract against porcine pancreatic α-amylase and rat intestinal α-glucosidases 
(sucrae, maltase, glucoamylase) was also investigated. Zingiber mioga water 
extract had a higher α-glucosidase inhibitory activity than α-amylase inhibitory 
activity. Furthermore, Zingiber mioga water extract had a high peroxyl radical 
absorbing activity. The α-glucosidase inhibitory activity of the extract was 
compared to selected specific phenolics detected in the extracts using high 
performance liquid chromatography (HPLC) The α-glucosidase inhibitory 
activity of the Zingiber mioga extract correlated to the phenolic content and 
antioxidant activity of the extract. These results suggest that Zingiber mioga, 
which has high ORAC value with α-glucosidase inhibitory activity.

P11 -207

Optimization of High Temperature Water Extraction Conditions for 
Antioxidant Properties of Black Garlic and Gaeddonssuk Composite 
by Response Surface Methodology
Jae-Ran Kang*, Soo-Jung Lee, Hyo-Jin Kwon, Jung-Hye Shin1, Min-Jung 
Kang1, Nak-Ju Sung Department of Food Science and Nutrition, Gyeongsang
National University, Korea, 1Namhae Garlic Research Institute, Korea

Optimization extraction conditions of black garlic and gaeddonssuk (Artemisia 
annua L.) with high temperature were monitored by response surface 
methodology (RSM). And the different combination condition of black garlic 
and gaeddonssuk was estimated by their antioxidant properties analysis. They 
were extracted by employing a second-order central composite design 
(temperature, 110-130°C and time, 2-4 h). Their optimum extraction conditions 
were temperature of 134.54°C and 121.86°C, and time of 3.61 h and 2.80 h, 
respectively. The optimum conditions for antioxidant activity of black garlic 
were higher than that of gaeddongssuk. They were mixed according to the 
following ratio; 1:0.5, 1:1, 1:1.5, and 1:2 (black garlic: gaeddonssuk, w/w), and 
then these composites were tested to the antioxidant activities. Their antioxidant 
activities were significantly increased by higher gaeddongssuk’s ratio. 
Synergistic effect for antioxidant activity was shown in the functional 
properties by adding of gaeddonssuk on the black garlic. It is shown that the 
extracting under the high temperature of black garlic and gaeddongssuk could 
be keep stability of their antioxidant activity.



308

2011 KoSFoST

P11 -208

Antioxidant and Antimicrobial Activities of Solvent Extracts from 
Purslane (Portulaca oleracea)
Mi-Joo Kim*, Soo-Jung Lee, Cho-Rong Hwang, Min-Hye Kwon, Jong-Kwon 
Seo1, Nak-Ju Sung Department of Food Science and Nutrition, Gyeongsang 
National University, Korea, 1Division of Food Science, International University
of Korea, Korea

This study was carried out to investigate the effects of antioxidant and 
antimicrobial activities of purslane (Portulaca oleracea). After dried purslane
was extracted with 80% MeOH and then it was further fractionated into five 
subfractions by using solvent partition method, affording hexane, chloroform, 
ethyl acetate, butanol and water. Antioxidant activities of solvent fractions were 
assayed in 100, 200, 500, 1,000 and 2,000 µg/mL concentrations. The content 
of total polyphenol from purslane extract showed the highest value (303.61±
0.56 mg/g) on ethyl acetate fraction. Antioxidant activities of solvent fractions 
such as DPPH and ABTS radical scavenging were increased by higher sample 
concentrations and their activities were significantly higher in ethyl acetate, 
water and chloroform. FRAP assay was higher in ethyl acetate, water and 
chloroform fractions. The antimicrobial activity was increased in proportion to 
its concentration. Among the various solvent fractions, water fractions of 
purslane showed the strongest antimicrobial activities. We suggest that the 
purslane solvent extracts would be useful as natural antioxidant and anti-
microbial substances.

P11 -211

Evaluation of Anti-cancer Activity of Artemisia Species in 
Hepatoma Cells
Youngju Lee*, Gun-Hee Kim Department of Food and Nutrition, Duksung 
Women's University, Korea

Artemisia species is widespread in Asia and Europe. The efficiencies of 
Artemisia species were known as anti-microbial, pain relief, reduction of 
oxidation and anti-cancer. The aim of this study was to investigate the 
anti-cancer activity of the native Artemisia species in Korea. Anti-proliferation 
effect was determined by MTT assay. HepG2, Hep3B and CHO-K1 were 
treated with extract of Artemisia species as 0 to 200 µg/mL concentration and 
incubated for 24, 48, 72 h. The anti-proliferative effect in HepG2 and Hep3B 
was not observed in A. montana, A. sylvatica, and A. keiskeana. The extract of 
A. stolonifera in the condition of 200 µg/mL concentration and 72 h exposure 
brought the result of 42.52% death of HepG2 and 43.53% of Hep3B. In 
addition, the extract of A. selengensis and A. capillaries showed anti- 
proliferative effect on HepG2 of 42.23% and 41.84% and also on Hep3B of 
35.9% and 42.81%. However, in the same condition of the concentration and 
the length of time, extracts of A. stolonifera, A. selengensis, A. capillaries
showed 29.67%, 77.72%, 40.08% cytotoxicity in CHO-K1, respectively. 
Therefore, further study of A. stolonifera will be meaningful.

P11 -209

Antimicrobial Effect of Extracts of Ginseng By-product Subcritical 
Water Extraction, Nisin and Their Combination against Listeria 
monocytogenes in Milk
Won Ju Kim*, Keun Young Min, Myong-Soo Chung1, SangWoo Cho2, 
Kee-Tae Kim3, Hyun-Dong Paik Division of Animal Life Sciences, Konkuk 
University, Korea, 1Division of Food Science and Engineering, Ewha Womans 
University, Korea, 2Pulmuone Co., Ltd., Korea, 3Bio/Molecular Informatics 
Center, Konkuk University, Korea

The aim of the study was to investigate the combined antimicrobial action of 
the SWE ginseng extract (1, 2, and 4%) and Nisin (125, 250, and 500 IU/mL) in 
whole (8%), low-fat (2%) milk at 4°C for 12 days. Combined treatments of 
ginseng extract and nisin have been studied using exponentially growing cells 
of Listeria monocytogenes and showed a synergistic action. Ginseng extract 
(1%, 2, and 4%) alone had a remarkable anti-listerial activity in all categories of 
whole and low milk for 12 days. Nisin at concentrations of 125, 250, and 500 
IU/mL displayed a strong anti-listerial effect as compared to the control group. 
Also, the combined addition of ginseng extract at 1 or 2% and nisin at 125 or 
250 IU/mL showed a synergistic activity against the L. monocytogenes. The 
most efficient treatments among them was the combination of ginseng extract at 
2% with nisin at 250 IU/mL, which decreased 3 log CFU/mL of L. mono-
cytogenes in low-fat milk. The study demonstrates the synergistic antimicrobial 
effect of ginseng extract in combination with nisin and indicates the potential of 
these combined treatments in food processing.

P11 -212

Effects of Cooked Rice Intake on Cholesterol Metabolism in 
Hamsters Fed a High Fat Diet
Won Hee Choi*, Jiyun Ahn, Chang-Hwa Jung, Hyun-Yu Lee, Tae-Youl Ha 
Korea Food Research Institute, Korea

This study was performed to evaluate the hypocholesterolemic effect of cooked 
rice in hamsters fed a high-fat and cholesterol diet. Male Syrian Golden 
hamsters were divided into three groups, and fed a high-fat (15%, w/w) and 
high cholesterol diet (0.5%, w/w) with corn starch as a carbohydrate source 
(Control, 54.5% w/w), bread (B, 54.5% w/w) or cooked rice (CR, 54.5% w/w) 
for 8 weeks. The levels of serum TG and total TC were significantly lower in 
the cooked rice-fed group than in the control or bread-fed group. The level of 
Apo B was decreased but Apo A-I was increased in the cooked rice fed group. 
The contents of total lipids and TC in hepatic tissue were significantly lower in 
the cooked rice-fed group than in the other groups. Fecal lipid, cholesterol and 
bile acid excretions were increased in the cooked rice-fed group. Hepatic 
HMGCR expression was down-regulated, but LDLR and CYP7A1 expression 
was up-regulated by cooked rice supplementation as revealed in western blot 
and qRT-PCR analysis. These results suggest that cooked rice intake has a 
hypocholesterolemic effect, possibly due to modulation of fecal bile acid 
excretion and inhibition of cholesterol synthesis in hamsters.

P11 -210

The Combined Effect of Ginseng By-product Subcritical Water 
Extraction and Nisin against Escherichia coli O157:H7 in Milk 
during Refrigeration Storage
Keun Young Min*, Won Ju Kim, Myong-Soo Chung1, SangWoo Cho2, 
Kee-Tae Kim3, Hyun-Dong Paik Division of Animal Life Sciences, Konkuk 
University, Korea, 1Division of Food Science and Engineering, Ewha Womans 
University, Korea, 2Pulmuone Co., Ltd, Korea, 3Bio/Molecular Informatics 
Center, Konkuk University, Korea

The ginseng have long been one of the most common components of general 
tonics employed in traditional herbal medicines due to their benefits in general 
health promotion. In order to extend referigerated storage time, antimicrobial 
and antioxidant additives especially of synthetic origin, were added to milk. In 
this study, the antimicrobial effect of ginseng by-product subcritical water 
extraction (SWE) at 1, 2, or 4%, nisin at 125, 250, 500 IU/mL, and their 
combination against Escherichia coli O157:H7 was examined in mlik during 
storage at 4°C or 10°C for 10 days. As a results, all ginseng by-product SWE 
showed stronger inhibitory activity against the pathogens at 10°C than at 4°C.
Treatment of milk with nisin at 125, 250, 500 IU/mL did not show antibacterial 
activity against E. coli O157:H7 during storage at 4°C or 10°C. Whereas, the 
combination of ginseng by-product SWE at 2% and nisin at 250 or 125 IU/mL 
showed an synergistic effect against the pathogens in milk, which was higher at 
10°C than at 4°C. Thus, it is great interest to the food industry for use of natural 
preservatives to inhibit growth of E. coli O157: H7.

P11 -213

Anti-obesity Effect of Eisenia Bicyclis in Mice Fed a High Fat Diet
So Young Gwon*, Jiyun Ahn, Chang-Hwa Jung, Tae Wan Kim1, Tae Youl 
Ha Functional Food Technology Research Group, Korea Food Research 
Institute, Korea, 1Department of Food Science and Biotechnology, Andong 
National University, Korea

This study was performed to investigate the effect of Eisenia bicyclis (EB) 
extract on diet-induced obesity and to elucidate the molecular mechanism. 
C57BL/6 mice were fed a high fat diet (HFD) with 0.3% or 0.6% EB extract for 
8weeks. The body weight gains of the EB fed mice were significantly lower 
than HFD mice. The brown adipose tissue, epididymal and perirenal fat pad 
weights of the EB fed mice were also significantly decreased than HFD mice. 
EB decreased cell size of adipose tissue compared with HFD mice. Serum TG 
and TC levels were significantly increased by HFD. However, EB significantly 
lowered serum TG and TC levels. Also, insulin, leptin and MCP-1 levels of EB 
group were significantly lowered compared to HFD mice. 0.6% EB group 
lowered hepatic total lipid, TG and TC in liver. The levels of adipogenesis 
related PPARγ, C/EBPα, SREBP1 increased in HFD group compared with 
normal group. However, these increases were reduced by EB. The EB group 
also significantly increased the protein levels of PPARα in liver. These results 
suggest that Eisenia bicyclis has anti-obesity effect via suppression of 
adipogenesis and lipid metabolism in mice.
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P11 -214

Capsanthin Induced Changes in the Metabolite Profiling of High 
Fat-fed C57BL/6J Mouse Urine
Ji-Sun Kim*, Jiyun Ahn, Taeyoul Ha, Suna Kim1 Functional Food Technology 
Research Group, Emerging Innovative Technology Division, Korea Food 
Research Institute, Korea, 1Food and Nutrition in Home Economics, College 
of Natural Sciences, Korea National Open University, Korea

Capsanthin (CST) is the major carotenoid present in red paprika, and is present 
in an acylated form with fatty acids. This carotenoid has been shown to be 
effective as a free-radical scavenger. This study showed that CST is the major 
carotenoid present in red paprika (Capsicum annuum L.). Xanthophylls 
including CST are distributed to HDL in larger amounts than to LDL. This 
study aimed to investigate the CST control lipid metabolism and its urinary 
metabolites can be used as tool to detect lipid change. Male C57BL/6J mouse 
(n=10/group) were fed during 8 wks normal diet (ND) (5%, w/w) or high fat 
diet (HFD) (16%, w/w) with or without CST (10%, w/w). Urines were collected 
at 8 week and analyzed by UPLC coupled with Q-TOF mass spectrometry. 
Serum HDL-cholesterol levels tended to significant increase in CST group. TG 
and TC level in serum and liver significant decrease in CST group. Multivariate 
analyses (PCA and PLS-DA) of the urine fingerprints allowed discrimination of 
the different diets. Results show that CST can improve plasma lipid profiles. 
Additionally, this research proved that metabonomics is a promising tool for 
disease research.

P11 -217

Inhibitory Effect of Curcuma longa L. Fermented by Aspergillus 
oryzae on Inflammation Induced by Alcohol in AGS Cell Line
Ok-Kyung Kim*, Da-Eun Nam, Hye-lin Jeon, Jin-Nyoung Ho, Yang-Hee You1, 
Yongjae Kim1, Kwon-Tack Hwang2, Woojin Jun1, Jeongmin Lee Research 
Institute of Medical Nutrition, Department of Medical Nutrition, Kyung Hee 
University, Korea, 1Human Ecology Research Institute, Department of Food 
and Nutrition, Chonnam National University, Korea, 2Department of Food and 
Nutrition, Nambu University, Korea

Curcuma longa L. (CL), a plant species from the Curcuma genus (family 
Zingiberaceae), is extensively used in curries and mustards as a coloring and 
flavoring agent. However, it is not usually used as a food source due to its 
flavor and bitter taste. This study aims to evaluate the protective effect of CL 
fermented by Aspergillus oryzae against alcoholic gastritis in AGS cell line. 
Fermented Curcuma longa L. was extracted by hot water, cold water, 80% 
EtOH, and MeOH, yielding respective extracts. We measured the levels of 
MDA and SOD activity to evaluate the antioxidant activities and the level of 
TNF-α was measured by ELISA for evaluation of anti-inflammation. EtOH 
extract because it can use easily in food although both of EtOH extract and 
MeOH extract are similar effect. The expression of NF-kB was decreased in a 
dose-dependent manner and, along with this result, I-kB was increased and 
COX-2 expression decreased significantly at 80 µg/ml. PGE2 production was 
increased to 78.3%, and NO production also was increased to 67.1%. In 
conclusion, EtOH extract of fermented Curcuma longa L. exerted its inhibitory 
effect of inflammation induced by alcohol in AGS cell line. 

P11 -215

Effect of Flavonoid and Essential Oil Rich Fractions of Thuja 
orientalis and Chrysanthemum zawadskii on Pentobarbital-induced 
Sleep Behavior in Mice
Dong-Soo Kim*, Suengmock Cho, Hyejin Yang, Hyeim Yong, Minseok Yoon, 
Daehwan Nam Korea Food Research Institute, Korea

Insomnia is a widespread health complaint worldwide and the most common 
sleep disorder. Long term administration of sedative-hypnotic drugs results in 
dependence and side-effects such as impaired cognitive function and general 
daytime performance. Therefore, there has been a growing demand for a new 
class of natural products with hypnotic activity. In this study, we tested hypnotic 
activities of flavonoid and essential oil rich fractions from the ethanol extracts 
of Thuja orientalis (TO) and Chrysanthemum zawadskii (CZ). Ethanol extracts 
of TO and CZ dose-dependently potentiated pentobarbital-induced sleep and 
fully inhibited by flumazenil, a GABAA-BZD antagonist. Oral administration of 
flavonoid and essential oil rich fractions of TO and CZ resulted in a dose- 
dependent decrease in sleep latency and an increase in sleep duration in mice 
treated with a hypnotic dose (45 mg/kg) of pentobarbital and fully inhibited by 
flumazenil, a GABAA-BZD antagonist. These results mean that constituents of 
TO and CZ acts as a positive modulator on the GABAA receptor. Our findings 
suggest that TO and CZ has a significant potential as a novel source for the 
discovery of new natural sleep aids.

P11 -218

Skin Care Effects of the Bittern Treated with Ion Exchange Resin 
Gi-Bong Ko*, Jae-Cheon Jeong, Jung-Yeon Choi, Seung-Jin Ma Department 
of Food Engineering, Mokpo National University, Korea

Bittern is a by-product obtained from manufacturing or storage of solar salt. In 
our previous study, bittern showed the possibility for using as a functional 
material in the cosmetic field, because of its strong lightening, moisturizing and 
anti-wrinkle effects. In this study, we tried to develop the suitable cosmetic 
material from bittern showed increased skin care effect and decreased side- 
effect. We investigated lightening, moisturizing and anti-wrinkle effects in 
bittern prepared by the ion exchange method under for 1-12 h, respectively. As 
the result, the bittern treated with the ion exchange resin for 6 h showed higher 
lightening and moisturizing effect than that of non-treated bittern.

P11 -216

Bioactivities of Subcritical Water Extracts from Salicornia herbacea
Jae-Cheon Jeong*, Gi-Bong Ko, Hoo-Kyung Kim1, Hye-Sook Kang1, 
Byung-Jae Yoon1, Seung-Jin Ma Department of Food Engineering, Mokpo 
National University, Korea, 1HC biotech Co., Ltd., Korea

Subcritical water is the water in a temperature range of 100 to 374°C at 
pressures between 1 and 22 MPa. Under the conditions, the dielectric constant 
and polarity of water were changed and thereby efficient extraction abilities. 
Subcritical water extraction (SWE) has received much attention recently in the 
extraction of natural products, since this technique is environment friendly, 
quick and inexpensive compared to various other solvent extraction. Salicornia 
herbacea (SH), a halophyte, grows on the salt marshes and salt field along the 
west coastline in Korea, and is reported antioxidant, anticancer and mois-
turizing effect, etc. In this study, we investigated the utility of SWE with SH 
(SH-SWE). We extracted SH at various temperatures and pressures with SWE 
technique to find respect conditions for better yield and bioactivities including 
antioxidant activity, skin care effect and Nitric oxide inhibitory ability. As the 
result, SH-SWE obtained under 3MPa at 240°C showed the highest antioxidant 
effect and tyrosinase inhibition as well as total phenolic compound amount, 
which suggested SH-SWE is useful to produce functional foods and beauty 
products.

P11 -219

In Vitro Antioxidant Activity and Alpha-glucosidase Inhibitory 
Potential of Sanghwang Mushroom (Phellinus linteusau) Extracts
Hwang-Yong Choi*, Bou-Hee Kang, Eun-Ji Choi, Kyoung-Soo Ha, Young-In 
Kwon Department of Food and Nutrition, Hannam University, Korea

Inhibition of alpha-amylase and alpha-glucosidases involved in the digestion 
and absorption of carbohydrates can decrease the postprandial increase of blood 
glucose level after a mixed carbohydrate diet. The inhibitory activity of 
Sanghwang mushroom (Phellinus linteusau) against alpha-amylase and alpha- 
glucosidases were evaluated. We also investigated total soluble phenolics and 
oxygen radical absorbance capacity (ORAC). Sanghwang mushroom (Phellinus 
linteusau) extract had high α-glucosidase inhibitory activity as well as 
antioxidant activity. These results suggest that Sanghwang mushroom (Phel-
linus linteusau) which has high alpha-glucosidase inhibitory activity with high 
antioxidant activity has the potential to contribute as a useful dietary strategy 
for controlling postprandial hyperglycemia.
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Cytoprotective Effects of Lotus (Nelumbo nucifera Gaertner) Seed 
Extracts on Oxidative Damaged Mouse Embryonic Fibroblast Cell
Moon-Hyuck Choi*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, Dongguk 
University, Korea

This study was conducted to evaluate the cytoprotective activity of lotus 
(Nelumbo nucifera Gaertner) seed extract (LSE) on mouse embryonic fibroblast 
(MEF) cells. The DPPH free radical scavenging activities of LSE increased in a 
concentration dependent manner. In order to investigate the cytotoxicity effect 
of LSE, MEF cells were treated with LSE, ethyl acetate fraction, H2O2, or 
co-treatment with ethyl acetate fraction of LSE and H2O2. The cells, damaged 
by oxidative stress, decreased their viability following increasing concentration 
of H2O2, but the co-treatment of ethyl acetate fraction of LSE and H2O2 resulted 
in an increase in cell growth, by about 25%, compared to the cells treated with 
H2O2. The ethyl acetate fraction of LSE inhibited the cytotoxicity induced by 
H2O2 in a concentration dependent manner. The oxidative damage to the cells, 
measured by apoptotic and necrotic cell accumulation, was similar with the 
addition of the ethyl acetate fraction of LSE to H2O2.Taken together, these 
results suggest that LSE inhibited the cytotoxicity which is induced by H2O2, 
and has a protective effect on MEF cell against oxidative stress.

P11 -223

The Modulation of Immune Response by Isodon japonicus Extracts 
Enhances Antitumor Activity
Kyung-A Hwang*, Yu-Jin Hwang, Hye-Im Woo Department of Agrofood 
Resources, National Academy of Agricultural Science, RDA, Korea

The present study was designed to explore an immuno-enhancing activity of the 
Isodon japonicus extracts which can potentiate the anti-cancer activity. For 
these studies, the in vitro immune-enhancing activity of Isodon japonicus
extracts on murine natural-killer (NK) cells and splenocyte proliferation was 
carried out. We demonstrate that the Isodon japonicus extracts significantly 
enhances splenocyte proliferation. In addition, Isodon japonicus extracts 
induced the significant enhancement of NK cell activity against the Yac-1 
tumor cells. We also demonstrate that Isodon japonicus treatment increased the 
production of interferon (IFN)-γ and tumor necrosis factor (TNF)-α, suggesting 
that the increase in NK cell cytotoxicity could be due to the enhancement of the 
NK cell production of both cytokines. Finally, experimental evidence indicates 
that the anti-tumor effects of Isodon japonicus may be attributed to its ability to 
serve as a stimulant of NK anti-tumor activity and immune system non- 
specifically and also, it can be applied as adjuvant in cancer treatment.

P11 -221

Anti-obesity Effects of Capsule-filled Cheonggukjang Added with 
Arrowroot (Pueraria thunbergiana) Extracts in ob/ob Mice
Ae-Kyoung Lim*, Sung-Ran Yoon, Joo-Heon Hong1, Kil-Soo Kim2, 
Jeong-Rye Jeong3, Dae-Ik Kim Daegu Technopark Bio Industry Center, Korea, 
1Department of Food Science and Technology, Catholic University, Korea, 
2College of Veterinary Medicine, Kyungpook National University, Korea, 
3HaeNuri Co., Ltd., Korea

This study was designed to evaluate the anti-obesity effects of capsule-filled 
cheonggukjang (CGJ) added with arrowroot (Pueraria thunbergiana) extracts, 
on body weight, adiposity and lipid metabolism in ob/ob mice. Experimental 
groups were normal control group (NC: basal diet), positive control group (PC: 
2% CGJ), CGJ added with arrowroot extracts group (AR: 2% arrowroot in 
CGJ), capsule-fiiled CGJ added with arrowroot extracts (ARC: 2% arrowroot 
CGJ capsule). Each group was fed with the experimental diet for 10 weeks. The 
final body weight, adipocyte size, and epididymal fat weight of the ARC group 
were significantly lower than that of the NC and PC groups. Serum cholesterol 
levels and the atherogenic index were significantly lower in the ARC and AR 
groups as compared to the NC group, whereas, serum HDL-cholesterol levels 
were significantly higher in the ARC and AR groups as compared to the NC 
group. The total hepatic lipid contents were significantly lower in the ARC and 
AR groups and reduced hepatic cholesterol level was found in the ARC group 
as compared to the NC group. These results suggest that ARC could be used as 
an effective anti-obesity agent.

P11 -224

Stimulation of Osteoblastic Differentiation and Mineralization in 
MC3T3-E1 Cells by Compounds Isolated from Artemisia iwayomogi
Sang-Hyun Lee*, Jeong-Chan Ra1, Young-Ho Kim2, Hae-Dong Jang 
Department of Food and Nutirition, Hannam University, Korea, 1RNL BIO 
Co. Ltd, Korea, 2College of Pharmacy, Chungnam National University, Korea

Since the activity of osteoblastic cell was one of the important factor for bone 
formation and bone growth. Artemisia iwayomogi has been used as a medical 
herb to prevent liver diseases such as jaundice, acute hepatitis and cirrhosis in 
Asian countries. The present study was performed to examine the effects of 
Artemisia iwayomogi compounds (AIC) as a stimulator of bone growth. In this 
study, pre-osteoblast MC3T3-E1 subclone 4 cells were used to examine 
important factors such as cell proliferation, alkaline phosphatase (ALP) activity 
and bone nodule formation by Alizarin red S (ARS) stain, which are related to 
bone growth. Compared to control, the cell proliferation increased to 103% and 
126% by treatment of AIC at the concentration of 2 µM and 5 µM, respectively. 
Also, ALP activity and bone nodule formation activity by AIC were found to 
increase at the concentration of 5 µM compared to control activity in 
MC3T3-E1 cells. These results indicate that AIC can increase the osteogenic 
effect by stimulating cell proliferation, ALP activity and bone nodule formation 
in osteoblastic cells.

P11 -222

Inhibition of Osteoclastogenesis by Hexane Fractions Isolated from
Sorbus commixta Hedl
Nam-Kyung Im1,2*, Mi-Jin Kim1,2, Song-I Oh1,2, Hyun-Jeong Kim2, Jin-Ho 
Lee2,3, Hyuk-Il Kim1, In-Seon Lee1,2 1Department of Food and Technology, 
Keimyung University, Korea, 2The Center for Traditional Microorganism 
Resources, Keimyung University, Korea, 3Department of Chemistry, Keimyung 
University, Korea

Previous study, we screened various compounds of natural source for their 
abilities to affect osteoclast differentiation and SCH as a promising candidate. 
The principal objective of this study was determined the effect of SCH on 
osteoblast and osteoclast cells and deal with isolation and quantitative analysis 
of active compounds.We examined the osteoblastic MC3T3-E1 cells and 
osteoclastic BMM cells were utilized.SCH ethanol extract and solvent fractions 
did not increase ALP activity. Toxic effects were not observed. However, SCH 
ethanol extract significantly (5, 10, 20 µg/mL) inhibited TRAP activity (80, 
47.3, 38.3%). Their solvent fractions (hexane, chloroform, ethyl acetate, 
butanol, water 5µg/mL) also inhibited (45.2, 80.6, 65.1, 61.7 86.6%). As the 
results, the hexane fr. showed higher inhibitory effect on RANKL induced 
TRAP activity. And then we identified active compounds were isolate from 
SCH hexane fr., using reversed-phased HPLC methods. Taken together, these 
findings suggest that SCH hexane fr. was good source for taking active 
compounds and may be a potential therapeutic for bone disorders by targeting 
the differentiation of osteoclasts as well as their functions.

P11 -225

Commercial Fungi Strains for Converting Ginsenoside Rb1 to Minor 
Ginsenoside
Mina Jo*, Ji Eun Jung, Hyun Joo Yun, Kyung-Hoon Chang1, Hyun-Dong Paik 
Division of Animal Life Science, Konkuk University, Korea, 1CJ Research 
Institute of Biotechnology, Korea

The ginsenoside, the secondary metabolite in ginseng, has various pharma-
cological and biological activities. In particular, physiological functions of 
minor ginsenoside such as ginsenoside Rg3, F2, Rh2, and compound K, have 
been reported. The aim of this study was to transformation of ginsenoside Rb1

into specific minor ginsenoside using KCTC (Korean Collection for Type 
Cultures) strains. The 8 strains were cultured on potato dextrose broth (PDB) at 
30°C, 200 rpm for 15 days for crude enzyme production. Microbial trans-
formation of ginsenoside Rb1 was performed 50°C for 72 h. To convince the 
conversion of ginsenoside Rb1, thin layer chromatography (TLC) was analyzed. 
Among 8 strains, 6 strains showed ability to convert ginsenoside Rb1 into minor 
ginsenoside. These 6 strains converted ginsenoside Rb1 to Rd. Among 6 strains, 
3 strains have high conversion rate about ginsenoside Rb1. The 2 strains convert 
to F2 and 1 strain convert to Rh2.These results showed that fungi strains from 
KCTC have possibility of bioconversion from ginsenoside Rb1 to minor 
ginsenoside.
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P11 -226

In Vitro and Cellular Antioxidant Activity of By-product of Korean 
Ginseng
Fang-Fang Wang*, Bing Zhou, So-Jin Choi, Eui-Su Kim, Hae-Dong Jang 
Department of Food and Nutrition, Hannam University, Korea

Korean ginseng has been widely used as a medicine in the world. However, the 
stem and leaf of the ginseng are generally thrown away. If the by-product of 
ginseng also have antioxidant capacity, they can also used in the many fields 
instead of waste. This study was carried out to investigate in vitro and cellular 
antioxidant activity of by-product of Korean ginseng using oxygen radical 
absorbance capacity (ORAC) and cellular antioxidant capacity (CAC) assay. 
Water and ethanol extract were prepared by sonication for 2 h. In vitro peroxyl 
radical- and hydroxyl radical-scavenging capacity significantly increased 
between 1, 5, and 10 µg/mL. 10 µg/mL of water extract showed the strongest 
antioxidant capacity. The hydroxyl radical-scavenging activity of water extract 
was stronger than those of ethanol extract. These results suggest that the stem 
and leaf of Korean ginseng can also be used for the treatment of the diseases 
caused by oxidative stress.

P11 -229

Preventive Effect of Amadori Compounds on Erectile Dysfunction 
by Activating NOS Signaling
Jin-Kyoung Kim*, Gyo-Nam Kim1, Hae-Dong Jang Department of Food and 
Nutrition, Hannam University, Korea, 1Department of Food Science, Purdue 
Univesity, USA

Erectile dysfunction (ED) is a common problem affecting the well-being of 
aging men. The role of nitric oxide (NO) in the relaxation of corpus cavernosal 
smooth muscle and vasculature is widely accepted. Previously we reported that 
the potent antioxidant and anti-hyperglycemic activity of Amadori compounds 
such as arginyl-fructose (AF) and arginyl-fructosyl-glucose (AFG). However, 
the precise biological role of Amadori compounds for prevention of erectile 
dysfunction remains unknown. Here we showed the potential role of Amadori 
compounds including AF, AFG, and arginyl-fructosyl-galactose (AFGa) and its 
molecular mechanism underlying regulation of NOS signaling in bovine aortic 
endothelial cells (BAEC). The present study was designed to examine whether 
Amadori compounds and crude saponin could actually induce the expression of 
eNOS and NO production in BAEC. The AF, AFG, and AFGa exhibited a dose- 
dependent increase in expression and activation of eNOS. These compounds 
dose-dependently increased NO production in BEAC. These results implicate 
that the preventive effect of AF, AFG, and AFGa are strongly linked to the NOS 
activation via the generation of NO.

P11 -227

Anti-carcinogenic Effect of MBQ and DMBQ through Regulation 
of Redox State Apoptosis Signaling in HCT116 and HT-29 Cell 
Xenograft Models
Ji-Hye Song*, So-Jin Choi, Gyo-Nam Kim1, Hae-Dong Jang Department of 
Food and Nutrition, Hannam University, Korea, 1Department of Food Science, 
Purdue University, USA

MBQ (2-methoxy-1,4-benzoquinone) and DMBQ (2,6-dimethoxy-1,4-benzo-
quinone) have been known to have anti-carcinogenic components of fermented 
wheat germ. In this study, anti-carcinogenic effect of MBQ and DMBQ through 
regulation of redox state apoptosis signaling pathway in HCT116 and HT-29 
colorectal cancer cell xenograft models was investigated. Expression of 
intracellular redox state-apoptosis signal genes of MBQ and DMBQ increased 
between 10 and 50 µM using RT-PCR in HCT116 and HT-29 colorectal cancer 
cells. The tumor volume of group fed DMBQ for 18 days was reduced when 
compared to tumor group in HCT116 and HT-29 cell xenograft models. The 
tumor of group fed DMBQ increased the expression of redox state-apoptosis 
signals such as p53, p-Ask1ser83, Bax, caspase-2 and cleaved PARP. These 
results indicate that the regulation of redox state apoptosis signal may be 
involved in anti-carcinogenic activity of MBQ and DMBQ in HCT116 and 
HT-29 colorectal cancer cell models.

P11 -230

Improvement of the α-Glucosidase Inhibitory Activity of Bean and 
Cereal by Germination with Tea Catechin and Chitosan
Bing Zhou*, Ji-Hye Song, Jin-Kyoung Kim, Thi Kim Chung Phi, Eui-Su Kim, 
Young-In Kwon, Hae-Dong Jang Department of Food and Nutrition, Hannam 
University, Korea

In order to develop an approach to improve the inhibitory activities of selected 
soybean, Adzuki bean, wheatand barley against α-glucosidase, the materials 
were soaked and germinated by the addition of distilled water (D.W.) with 0.1, 
0.5, and 1% of tea catechin (TC) and chitosan (COS). After germination, the 
materials were dried, pulverized, and then mixed with D.W. proportionally. The 
water extract was prepared by autoclaving at 121°C for 15 min and freeze- 
drying. The total phenolics were increased by the addition of TC and COS. 
Adzuki bean showed the highest value of total phenolics when 0.1% COS and 
0.5% TC were added. The rat α-glucosidase inhibitory activities of soybean, 
Adzuki bean, wheat and barley extract at 5 mg/mL were found to increase 
significantly between 0, 24 and 48 h germination. These results indicate that the 
appropriate germination time might contribute to the enhancement of α
-glucosidase inhibitory activity. Moreover, COS and TC could be used as an 
elicitor for the improvement of α-glucosidase inhibitory activity during the 
germination of bean and cereal.

P11 -228

In Vitro and Cellular Antioxidant Activity of Isolated Compounds 
from Cratoxylum formosum
So-Jin Choi*, Fang-Fang Wang, Chang-Ho Oh, Moon-Sun Hahm1, Hae-Dong 
Jang Department of Food and Nutrition, Hannam University, Korea, 1Research 
Institute, Bioprogen Co. Ltd., Korea

Cratoxylum formosum is an edible plant that is commonly consumed and used 
for medicinal purposes in Vietnam. Fresh shoots and young leaves of this plant 
are traditionally consumed as a vegetable side dish or ingredient in the local 
soup. In the previous work, we reported fractionated Cratoxylum formosum has 
strong antioxidant activity. Especially, ethyl acetate and hexane fraction showed 
strong antioxidant activity in vitro and cellular antioxidant capacity assay 
(CAC). In this study, we investigated the antioxidant activities of several 
compounds from fractionated Cratoxyum formosum using oxygen radical 
absorbance capacity (ORAC) assay, reduction capacity, metal chelating activity 
and CAC assay in HepG2 cell models. Antioxidant activity of twelve com-
pounds isolated dose-dependently increased in ORAC, reduction capacity, 
metal chelating activity and cellular antioxidant capacity. Especially, the 
compound isolated from hexane fraction showed conspicuous strong 
antioxidant activity in cellular antioxidant capacity. The present study indicated 
that Cratoxylum formosum possess antioxidant activity as functional natural 
source for the prevention of oxidative stress-related diseases.

P11 -231

Characterization of Cell Membrane Permeability of Thymol and 
Thymyl Methyl Ether in HepG2 Cell Line
Thi Kim Chung Phi*, Ji-Hye Song, Hae-Dong Jang Department of Food and 
Nutrition, Hannam University, Korea

Thymyl methyl ether (TME) was found to account for 95% of essential oil of 
Blumea lanceolaria (Robx.) Duce. In Vietnam, the leaves of this plant were 
used as a spice as cooked with meat and fish. In our previous study, TME was 
shown to possess a higher antioxidant capacity than thymol in cellular 
antioxidant assay using HepG2 cell line. To explain for this result, we tested an 
hypothesis that TME can be absorbed by cell membrane better than thymol. To 
prove this hypothesis, two compounds were incubated with HepG2 cell in 
various length time of 10, 20, and 30 min. Then those remained TME and 
thymol in the HepG2 cell culture buffer was collected for quantitative analysis 
by GC/MS. Data were demonstrated as percentage of remained thymol and 
TME to the control. Results showed that following the incubation times of 10 
min, the remained TME (22.76%) was four times smaller than that of thymol 
(89.52%). At 30 min, nearly all the amount of TME was left into the cell while 
more than seventy percent of thymol still remained in the cell culture buffer. In 
short, cell membrane permeability of TME was found to be better than thymol.
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P11 -232

Antioxidant Capacity of Some 11 Native Sprout Leafs
Myung Hwa Kang*, Tae Su Kim, Chun Geon Park1, Hyesuk Kim, Jieun Bae, 
Jiyeon O Department of Food Science and Nutrition, Hoseo University, Korea, 
1National Institute of Horticultural & Herbal Sciences, RDA, Korea

Their were extracted with 80% ethanol, water and 80% methanol at 40°C. The 
extracts were measured to proximate composition, antioxidant activity as total 
phenolic contents, DPPH radical scavenging, SOD-liked activity, hydroxyl radical 
scavenging. Total phenolic acid contents is higher in Codonopsis lanceolata 
extracts from 80% MeOH. SOD-liked activity was 89.22±0.04% in Aster 
tataricus L.f. extracts from 80% EtOH, 89.17±0.67% in A. acutiloba Kitagawa 
extracts from 80% MeOH. DPPH radical scavenging activity was 44.02±2.79%
in Aster tataricus L.f. extracts from 80% methanol and 38.86±0.56% in A. 
acutiloba Kitagawa extracts from 80% EtOH. Hydroxyl radical scavenging 
activity was Adenophora triphylla > Platycodon grandiflorum A.DC> Agri-
monia pilosa L. > A. acutiloba Kitagawa > Aster tataricus L.f. > sodon 
japonicus > Foeniculum vulgare > Patrinia saniculaefolia > Codonopsis 
lanceolata > silybum marianum > Rumex acetosa.

P11 -235

Reparatory and Preventive Effects of Herb Extracts on Hyperuri-
cemia and Gout
Dongwoo Kim*, Minhyuk Bang, Yang Yu, Jongkeun Kim, Kimoon Park 
Department of Food Science & Biotechnology, Sungkyunkwan University, 
Korea

Hyperuricemia and gout, characterized by abnormal high levels of uric acid, are 
a common metabolic disorder with a worldwide distribution. These diseases are 
extremely painful condition, driven by neutrophil influx into the joint, and are 
associated with systemic manifestations such as fever, leukocytosis and 
elevated acute phase reactants. The aim of this study was to investigate 
hyperuricemic effects of several herb extracts on serum uric acid levels in the 
normal and hyperuricemic rats induced by oxonate. To induce the hyper-
uricemia, potassium oxonate was injected to Sprague Dawley rats. Also, the 
effects of extracts on kidney function, obesity clinical factors, arthritis and 
rheumatism clinical factors were measured. Treatment of rats using Actinidia 
polygama extract has shown significant reduction of uric acid concentration in 
blood. In addition, decreased GOT (AST), GPT (ALT), CPK levels resulted in 
lowering gout-related inflammation. Furthermore, the risk on obesity factors 
related to hyperuricemia and gout could be reduced , and gout might be 
prevented.

P11 -233

Anti-inflammatory Effect of Phyllanthus urinaria L . Extracts
Tae Su Kim*, Sung Pyo Lee, Soi Park, Sang Bum Koh2, Chun Geon Park3, 
Myung Hwa Kang1 Misuba RTech Co., Ltd, Korea, 1Department of Food 
Science and Nutrition, Hoseo University, Korea, 2Korea Testing Research 
Institute, Korea, 3National Institute of Horticultural & Herbal Sciences, RDA, 
Korea

To examine anti-inflammatory effect of Phyllanthus urinaria extract (PUE), 
evans blue was injected into tail veil of mouse. Then, extraction of evans blue 
in abdominal cavity was measured the absorbance at 620 nm. 50, 100, and 200 
mg/kg of Seed Ex of P. urinaria extracted with CHCl3:MeOH (3:1) showed a 
dose-dependent decrease of extravation compared to control group. 200 mg/kg 
of Seed Ex. of P. urinaria extracted with CHCl3:MeOH (3:1) showed a 
significant decrease of extravation compared to control group. 50, 100 and 200 
mg/kg of Seed Ex. of P. urinaria extracted with 80% MeOH showed a dose- 
dependent decrease of extracation compared to control group. 200 mg/kg of 
Seed Ex. of P. urinaria extracted with 80% MeOH showed a significant 
decrease of extravation compared to control group. There for it is suggested that 
200 mg/kg of seed ex. (extracted with CHCl3:MeOH (3:1)) and 200 mg/kg of 
seed ex. (extracted with 80% MeOH) of P. urinaria have an anti-inflammatory 
effect.

P11 -236

Black cohosh (Cimicifuga racemosa) Induces Endothelium-dependent
Relaxation on Isolated Rat Thoracic Aorta
HeeJin Son*, AhYoung Song, BoHyun Lee, JiHyun Ryu, EunYoung Kim, 
MeeRa Rhyu Functional Food Technology Research Group, Korea Food 
Research Institute, Korea

Black cohosh has been used in treatment of climacteric complaints for decades 
in North America and Europe. A number of studies investigated the estrogenic 
potential of black cohosh, but its effectiveness is still controversial. In this 
study, we investigated the endothelium-dependent vasorelaxant effects of black 
cohosh extract (BcEx) and its possible mechanisms of action in isolated rat 
thoracic aortic rings pre-contracted with norepinephrine. BcEx elicited a rapid 
relaxation, which occurred within seconds of the administration of BcEx, in 
endothelium-intact rings in a concentration dependent manner (0.03-3.0 
mg/mL). This relaxation was eliminated by the pretreatment with NG-nitro-l- 
arginine (l-NNA), or methylene blue, but no effects were showed by 
indomethacin, atropine, diphenhydramine, [D-Pro2, D-Trp7,9] substance P, or 
propranolol. The endogenous nitric oxide (NO) synthase substratel-Arg 
markedly reversed the action of l-NNA. These data suggest that BcEx elicit the 
endothelium-dependent vasorelaxant effect via NO/cGMP pathway and may 
contribute to a better understanding of a potential link between the use of black 
cohosh and its beneficial effects on vascular health.

P11 -234

Antioxidant Effects of Methanol Extracts Prepared from Atracty-
lodes japonica and Peucedani radix
Myung Hwa Kang*, Soi Park1, Tae Su Kim1, Sung Pyo Lee1, Chun Geon 
Park2 Department of Food Science and Nutrition, Hoseo University, Korea, 
1Misuba RTech Co., Ltd., Korea, 2National Institute of Horticultural & Herbal 
Sciences, RDA, Korea

To evaluation of antioxidative effects in MeOH prepared from Atractylodes 
japonica and Peucedani radix, we analyzed total phenolic acid contents, DPPH 
radical scavenging activity, SOD-liked activity and hydroxyl radical scavenging 
activity. Total phenolic acid contents was 1.05±0.08 mg/mL in Atractylodes 
japonica, 1.63±0.05 mg/mL Peucedani radix. The falvonoid content was 
0.85±0.01 mg/mL in Atractylodes japonica extracts, 1.29±0.004 mg/mL in 
Peucedani radix extracts. SOD-liked activity was 81.08±0.00% Peucedani 
radix extract and 82.5±0.00% in Atractylodes japonica extracts. Electron 
donation activity was 41.94% in Atractylodes japonica extracts and 27.02% in 
Peucedani radix extracts. Hydroxyl radical scavenging activity was 91.48±
0.976% in Atractylodes japonica extracts and 91.89±0.394% in Peucedani 
radix extracts, This results may be potentially useful natural antioxidant agent 
using Atractylodes japonica.

P11 -237

Functional Characteristics of the Egg Shell Membrane Hydrolysates 
as a Cosmetic Material
Jinhee Yoo*, Minhyuk Bang, Minji Kim, Jongkeun Kim1, Hyunsuk Kim1, 
Kimoon Park Department of Food Science & Biotechnology, Sungkyunkwan 
University, Korea, 1Sungkyun Biotech Co., Ltd., Korea

Most by-products which are produced by egg process are being used for food 
materials, but the egg shell membrane (ESM) is being disposed as waste. In this 
study, ESM hydrolysates (ESMH) were fractionated according to the molecular 
weight size (above 10 kDa, 3-10 kDa, below 3 kDa) by hydrolyzing the ESM, 
and wound-healing, anti-inflammatory, anti-microbial and moisture-protection 
were measured. The effects of egg shell membranes increased cell migration in 
wound-healing of HaCaT cells. For the anti-inflammatory effect, NO 
expression was measured in RAW 264.7 cells activated by LPS and INF-γ. In 
order to test the antimicrobial effects of ESMH on pathogens related to skin 
diseases, the disc diffusion method was used. For the moisture-protection, skin 
moisture and effectiveness of reducing moisture loss were measured. In 
conclusion, the skin physiological activity had the highest effect on the above 
10kDa molecule weight of fractionated of ESMH. We could confirm the 
possibility that ESMH could be developed as the material for functional 
cosmetics because the fraction of above 10kDa shows the distinguished effect. 
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P11 -238

Influence of Far-infrared Irradiation on Total Soluble Matter and 
Antioxidant Activities in Different Parts of Safflower (Carthamus 
tinctorius L.)
Sung-Yeon Gim1*, Sung-Won Kang1, Ip-Sae Gam1, Ji-Kyung Lee1, Sung-Gil 
Choi1,2 1Department of Food Science and Technology, Gyeongsang National 
University, Korea, 2Institute of Agriculture and Life Science, Gyeongsang 
National University, Korea

This study was conducted to investigate the influence of far-infrared irradiation 
(FIRI) on total soluble matter (TSM) content and antioxidant activities (AA) in 
different parts of safflower(flower, raw and roasted seed). Each samples were 
treated with FIRI at the temperature ranged 50 to 190°C for 1 h. After FIRI, 60% 
ethanol extract were prepared and then extraction yield of TSM and AA such as, 
total phenolics content (TPC), ABTS radical scavenging activity (ARA), DPPH 
radical scavenging activity (DRA) and ferric reducing antioxidant power 
(FRAP) of each samples were determined. At first, in case of flower, result on 
AA mostly increased by increasing temperature ranged from 130 or 170°C.
However, TSM incresed from 50 to 90°C and decreased from 110 to 190°C. The 
highest value of TSM, TPC, ARA, DRA, and FRAP were obtained at 90°C with 
0.257 g/g, 117.58 mg/g at 130°C, 65.33% at 130°C, 83.57% at 170°C and 0.485 
at 170°C. In general, result of all measurements on raw and roasted seeds were 
didn't show significant difference by FIRI. Consequently, safflower among the 
parts of safflower was influenced by FIRI, and overall high efficiency when 
safflower was FIR treated at 130°C and 170°C.

P11 -241

Antimetastatic Effect of Loquat (Eriobotrya japonica) Extract 
Fraction in Cell Based Assay with MDA-MB-231 Human Breast 
Cancer Cells
Hyeon-A Kim*, Min-Sook Kim, Dong-Young Rhuy1, Yong-Jae Kim2, 
Humyoung Baek2 Dept. of Food & Nutrition, Mokpo National University, 
Korea, 1Dept. of Medical Plant Resources, Mokpo National University, Korea, 
2Korea INSpharm Research Institute, Korea

We examined the inhibitory effects of loquat extract fraction on the adhesion, 
migration, invasion, metalloproteinase (MMP) activities of MDA-MB-231 
human breast cancer cell line. Fractionated loquat 50% ethanol extracts 
significantly inhibited growth of MDA-MB231-cells. The chloroform fraction 
has the best growth inhibitory effects among loquat extract fractions. Therefore, 
cells were cultured with chloroform fraction extract. Chloroform fraction 
extract significantly inhibited growth of MDA-MB-231 cells in a dose- 
dependent manner. Adhesion and migration were significantly inhibited by 
chloroform fraction extract in a dose-dependent manner. Chloroform fraction 
extract also inhibited the invasion of breast cancer cells in a dose-dependent 
manner. MMP activities were also inhibited by chloroform fraction extract. Our 
results indicate that chloroform fraction extract of loquat inhibit the adhesion, 
migration and invasion of human breast cancer cells partially through the 
inhibition of MMP activity. Therefore, loquat may contribute to the potential 
beneficial chemopreventive agent to prevent the invasion and metastasis in 
breast cancer.

P11 -239

Inhibotiry Effect of Aged Black Garlic on LPS-Induced Inflamma-
tion and Comparison with That of Garlic in RAW 264.7 Cells
Minjee Kim*, Mee Ree Kim Department of Food and Nutrition, Chungnam 
National University, Korea

In order to compare cytotoxic and immunomodulating activity between 
garlic and aged garlic, we here investigated anti-inflammatory effect of aged 
garlic on LPS-induced inflammation, and compared with that of garlic in 
RAW 264.7 cells. In cytotoxic analysis, the extract of garlic showed 
cytotoxic effect on RAW cells in the concentration of more than 250 µg/mL.
In contrast, the extract of aged garlic was not cytotoxic at the concentration 
of up to 2,000 µg/mL. Both extracts suppressed the production of NO, IL-6, 
TNF-α and PGE2 from LPS-stimulated RAW cells. In RT-PCR analysis, it 
was ascertained that both extracts down-regulated the expression of mRNA 
for iNOS, IL-6 and TNF-α. Also, both extracts blocked the expression of 
COX-2. Analysis for signal pathway related to LPS-induced inflammation 
revealed that inhibition of MAPKs (JNK, ERK and p38) activation and NF-
κB translocation was associated with anti-inflammatory effect by aged 
garlic. These results suggest that aged garlic has lower cytotoxicity than 
garlic, and its anti-inflammatory effect on LPS-stimulated RAW cells was 
due to down-regulation of MAP kinase activation and NF-κB translocation.

P11 -242

The Effects of Cudrania tricuspidata on Antioxidative Activity, 
ACE Inhibition and Platelet Aggregation In Vitro
Mi Ra Park*, Hyunjung Hwang, Min Sook Kang, Bo Kyung Kim, Mihyang 
Kim Department of Food and Nutrition, Silla University, Korea

This study was conducted to investigate the effects of Cudrania tricuspidata 
extract (CT) on antioxidant activity, ACE inhibition and platelet aggregation in 
vitro. Antioxidant activity of CT was measured by using 2, 2-diphenyl-1-picryl- 
hydrazyl (DPPH) free radical scavenging activity. The DPPH radical 
scavenging activity of CT was remarkably increased in a dose-dependent 
manner and was 51.8, 71.3, 81.2, and 82.7% at 1, 10, 50, and 100 µg/mL, 
respectively. The against angiotensin converting enzyme (ACE) inhibition 
activity of CT treatment was increased in a dose-dependent manner and was 
64.0% at 10 mg/mL. Lag time (s), the time of platelet aggregation, with the 
increase in the amount of CT was delayed. Amplitude represents the rate of 
aggregation with increasing concentrations of the CT showed a tendency to 
decrease. In the case of slop (Ω/min), the platelet aggregation was delayed at a 
concentration of 50 and 100 mg/mL. These results indicated that CT may have 
valuable functional foods and nutraceuticals owing to their antiplatelets, 
antioxidant activities and antihypertensive.

P11 -240

Earthworm Methanol Extract Inhibited Adhesion, Migration and 
Invasion in MDA-MB-231 and MCF-7 Cancer Cell Lines
Hyeon-A Kim*, Chae-Hyeon Lee1, Min-Sook Kim Department of Food & 
Nutrition, Mokpo National University, Korea, 1Gwanju Science High School, 
Korea

This study examined whether earthworm methanol extract can influence the 
various steps of metastasis, that is, breast cancer cell adhesion, invasion and 
migration of MDA-MB-231 and MCF-7 human breast cancer cell lines. Cells 
were cultured with DMSO or earthworm methanol extract. Inhibition of 
proliferation was dose-dependent in both cell lines. Adhesion and migration 
were significantly inhibited by earthworm extract in a dose-dependent manner.
MMP-2 and MMP-9 activities were also inhibited by earthworm extract. 
Earthworm extract also dose-dependently inhibited the invasion of breast 
cancer cells. Our results indicate that methanol extracts of earthworm inhibit the 
invasion of human breast cancer cells partially through the inhibition of 
adhesion, migration and MMP activity. Clinical application of earthworm 
extract as a potent chemo-preventive agent may be helpful in limiting breast 
cancer invasion and metastasis.

P11 -243

Enhancement of Detoxifying System in Human Colon Cancer Cell 
Lines by Natural Compounds
Ji Sun Lim*, Min Young Han, Ye Seul Hong, Chaelim Jung, Jung-Hwa Han, 
Mi-Kyung Sung1, Young-Rok Seo2, Jong-Sang Kim School of Applied 
Biosciences and BK21 Research Team for Developing Functional Health Food 
Materials, Kyungpook National University, Korea, 1Department of Food and 
Nutrition, Sookmyung Women’s University, Korea, 2School of Medicine, Kyung
Hee University, Korea

Colon, one of gastrointestinal tracts, is known to have detoxification system. 
Failure in detoxification may lead to epithelial cell damage or colon 
carcinogenesis. We hypothesized that phase 2 enzyme inducers affect the 
cellular level of glutathione and/or the ratio of oxidized and reduced forms of 
glutathione which, in turn, alter intracellular redox status and thereby regulate 
detoxifying enzyme expression. In order to test the hypothesis, we attempted to 
deplete NADPH (a cofactor of glutathione reductase) by inhibiting pentose 
phosphate pathway and thereby reduce the activity of glutathione reductase, a 
key enzyme that convert oxidized glutathione (GSSG) to reduced glutathione 
(GSH), followed by measuring the expression of phase 2 enzymes. We also 
examined whether the expression of colonic detoxifying enzymes is induced by 
some known hepatic phase 2 enzyme inducers such as genistein, delphinidin, 
sulforaphane and glyceollins, and is mediated by altered ratio of reduced and 
oxidized forms of glutathione in the presence of the compounds.
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P11 -244

The Anti-oxidant Effect of Germinated Brown Rice by Regulating 
Galectin-3 in Human Carcinoma Cells
Min Young Han*, Ji Sun Lim, Ye Seul Hong, Chaelim Jung, Jung-Hwa Han, 
Insil Park, Hyo Jung Kim, Mi-Kyung Sung1, Young-Rok Seo2, Jong-Sang Kim 
School of Applied Bioscience, Kyungpook National University and BK21 Team 
for Developing Functional Health Food Materials, Korea, 1Department of 
Food Science and Nutrition, Sookmyung Women’s University, Korea, 
2Department of Life Science, Dongguk University, Korea

This study was conducted to investigate the potential chemopreventive and 
anti-metastatic effects of germinated brown rice (GBR) in human colon 
carcinoma HT29 and HCT116 cells by assessing the expression of galectin-3 
(Gal-3), which is a member of the beta-galactoside-binding lectin family and 
has been reported to be involved in colon cancer development and over-
expressed in colorectal tumors. GBR has been claimed to contain phytoche-
micals abundantly, compared to the common brown rice. Germination of brown 
rice change causes significant change in chemical composition including 
increase of γ-amirobutyric acid (GABA), ferulic acid and reduction of phytic 
acid. In order to determine the effect on Gal-3 level in cancer cells by 
ingredients being produced during the germination, we measured the level of 
Gal-3 in colon cancer cells before and after treatment with GBR, GABA, ferulic 
acid and phytic acid. This study showed that cellular level of Gal-3 was reduced 
by some phytochemicals in HT-29 and HCT-116 cells, suggesting their 
anti-metastatic potential.

P12 -003

Beneficial Effect of Probiotic Extracts on Digestion and Defecation
Young Sun You*, Shin Sik Choi Department of Food and Nutrition, Myongji 
University, Korea

Probiotics that survive in human GI (gastrointestinal) tract have been known to 
promote host animal health through maintaining microbalance in the digestion 
system. Both Lactobacillus and Bifidobacterium belong to probiotics, and 
yeasts and bacilli are also thought be helpful for their hosts when they are 
administered in adequate amounts. In this study, we investigated the beneficial 
effect of probiotic bacteria on the nematode Caenorhabditis elegans focusing 
on enhancement of host animals’ digestion and defecation efficiency. Several 
Lactobacillus and Bifidobacterium isolated from Korean traditional fermented 
foods were fed into C. elegans. In order to identify whether small molecules or 
metabolites produced by bacteria are beneficial for digestion system, the 
extracellular extracts of probiotics were administered into C. elegans together 
with their foods, E. coli. The digestion and defecation efficiency were assessed 
by scoring colonies of E. coli. When C. elegans were fed with some of selected 
probiotics, body sizes were enlarged in their adult hoods. These results imply 
that there are many probiotic resources to increase animals’ growth and 
digestion.

P12 -001

Molecular Cloning of the Various β-Glucosidase Genes from 
Bifidobacterium spp. and Comparative Analysis of Their Expressed 
β-Glucosidase Activities
So Youn Youn1*, Myeong Soo Park2,3, Geun Eog Ji1,3 1Department of Food 
and Nutrition, Research Institute of Human Ecology, Seoul National Univer-
sity, Korea, 2Department of Hotel Culinary Arts, Anyang Science University, 
Korea, 3Research lnstitute, Bifido Inc., Korea

β-Glucosidase catalyzes the hydrolysis of β-glucosidic linkage formed between 
D-glucose and hydroxyl group of the aglycone. β-Glucosidase genes from 4 
Bifidobacterium spp. were cloned using the shotgun method. The genomic 
DNA was digested with restriction enzymes and ligated into vector (cosmid or 
pUC19) and transformed into competent cells (Escherichia coli XL1-Blue MR 
or DH5α). We sequenced cloned β-glucosidase genes and identified their 
promoters, deduced signal sequences, and open reading frames. The activities 
of these cloned gene products were measured by ρ-nitrophenyl-β-D-glucoside. 
Reaction of these expressed β-gucosidases with various natural substrate 
produced differential hydrolysis patterns depending on the substrate structures. 
The results suggest that Bifidobacterium β-glucosidase may be utilized for the 
production of specific aglycone products.

P12 -004

Identification of Dominant Wild Yeast from Fermented Plant 
Exudates with Sucrose
Chidoo Oh*, Deokyoung Jhon Department of Food and Nutrition, Chonnam 
National University, Korea

During the fermentation of five plant extracts[aloe, onion, Prunus mume 
(maesil), kale and sea tangle(dasima)] dominant wild yeast were isolated and 
identified by using VITEK 2 compact and 18S rDNA sequencing analysis. Five 
raw plant materials were cut into small pieces and added 50% sucrose, 
respectively. The mixtures were fermented in a jar or stainless steel (SS) 
container. Samples were collected on the 1st, 2nd, 3rd, 6th and 12th months after 
the start of fermentation. Total 2,431 yeast cultures were isolated using YM 
agar plate containing chloramphenicol and 20% glucose from the five 
fermented plant exudates. Yeast counts are maintained or slightly decreased 
during the fermentation in both containers except maesil and onion. After 3 
month fermentation of maesil yeast died off in both containers. No yeast was 
detected from fermented onion in SS container(3rd, 12th), too. We identified the 
49 dominant strains as Candida sp., Rhodotorula sp., Saccharomyces sp., 
Zygosaccharomyces sp., Cryptococcus sp., and Malassezia sp.

P12 -002

Biotransformation of Coumarins from Extract of Angelica gigas
Nakai and Its Inhibitory Effect on Acetylcholinesterase Activity
Hye Yoon Kang1*, Hyun Joo You1, Geun Eog Ji1,2 1Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National University, 
Korea, 2Research Institute, Bifido Inc., Korea

Preliminary studies show that methanolic extract of the root of Angelica gigas
Nakai (AG) significantly inhibited acetylcholinesterase (AChE) activity. 
Decursin is known as a major secondary metabolite in the root of AG and 
decursinol, hydrolyzed form of decursin, is known to be most potent inhibitor 
of AChE. We characterized several coumarin derivatives including both 
decursin and decursinol from ethanolic extract of AG by LC-MS. The objective 
of this study was to perform a screening of various food microorganisms for 
their ability to convert decursin into decursinol. Sixty eight strains were 
assessed in intracellular or extracellular fractions for their esterase activities 
which were measured using p-nitrophenyl-butyrate. After biotransformation, its 
inhibitory effect on AChE was performed to evaluate anti-amnesic effects in 
vitro. The present study revealed that decursin can be successfully transformed 
to decursinol by using biotransformation system. This study presented a 
transformation method for the conversion of decursin compounds to decusinol 
which may be developed as a potential functional food material for the 
prevention of Alzheimer’s disease. 

P12 -005

Analysis of Physicochemical and Volatile Flavor Compounds in 
Vinegars
Na-Ri Yoon*, Hye-Jung Sim, Young-Jun Kim1, Kyung-Hee Koh Department 
of Food Science and Nutrition, The Catholic University of Korea, Korea, 
1Ottogi Research Center, Korea

This study performed using HPLC and GC/MS. The total polyphenols content 
was 0.66±0.02-94.06±0.49 mg/100g. The major polyphenols were HMF and 
gallic acid (p<0.01). The total organic acids content was 1253.77±112.35-
8732.46±303.69 mg/100g. The acetic acid content was highest as 7573.11±
86.08 mg/100g and 7511.06±28.77 mg/100g, respectively, in RWV (red wine 
vinegar) and WWV (white wine vinegar) (p<0.01). The total amino acids 
content was 13.54±1.22-546.23±40.41 mg/100g. Major amino acids were 
proline, glutamic acid, and alanine (p<0.01). The total glucose and fructose 
content was 0.01±0.00-7.77±0.21 mg/100g (p<0.05). The total content of 
volatile flavor compounds was 481.98-1831.98 ppm. A total of twenty-nine 
compounds were isolated and identified including acids, alcohols, and 
aldehydes. The total acid content was 69.00-1686.29 ppm, and the major 
component was ethyl acetate. The total alcohols content was 3.11-69.00 ppm, 
and the major component was 3-methyl-1-butanol. The total aldehydes content 
was 0.71-66.66 ppm, and the major component was furfural.
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P12 -006

Evaluation of Bacterial Community in Korean and Chinese Kimchi 
Using T-RFLP
Doohyun An*, Jong-Hoon Lee Department of Food Science and Biotechno-
logy, Kyonggi University, Korea

Terminal-restriction fragment length polymorphism (T-RFLP) analysis was 
applied to draw the difference in bacterial community and dynamics between 
Korean and Chinese kimchi during fermentation. Fourteen commercial kimchi 
samples manufactured in Korea and China were purchased, stored at 10oC, and 
sampled at days 0, 3, and 30. In our analysis condition, bacterial community 
can be elucidated mostly at the genus level and partially at the species level. 
From all samples, species in the genus Leuconostoc, Weissella, Lactobacillus, 
and Bacillus were commonly detected and majority. The alteration of bacterial 
community in Korean and Chinese kimchi as the decrease of pH during 
fermentation occurred almost similar pattern. Species in the genus Pediococcus, 
Bifidobacterium, and Enterococcus were detected, but each population was less 
than 1% of the whole microbial community.

P12 -009

Simultaneous Production of 4-Hydroxybenzyl Alcohol and γ-Amino 
Butyric Acid from the Extract of Gastrodia elata Blume by 
Lactobacillus brevis GABA100
Moo Young Lee1*, Myeong Soo Park2,3, Soon Ah Kang4, Geun Eog Ji1,3 

1Department of Food and Nutrition, Seoul National University, Korea, 
2Department of Hotel Culinary Arts, Anyang Science University, Korea, 
3Research Institute, Bifido Inc., Korea, 4Dept. Fermented Food Science, Seoul 
University of Venture & Information, Korea

A simultaneous and food-grade production method of 4-hydroxybenzyl alcohol 
and γ-amino butyric acid (GABA) from the extract of Gastrodia elata (GE) 
Blume by lactic acid bacteria has been developed. GE has been traditionally 
used as anticonvulsant, analgesic and sedative herbal medicine in Korea and 
China. Several phenolic compounds such as gastrodin, 4-hydroxybenzyl 
alcohol, 4-hydroxybenzyl aldehyde, vanillin, vanillyl alcohol, and 4-hydroxy-
benzyl alcohol are considered to be the active components of GE. When the GE 
extract was fermented by Lactobacillus brevis GABA100, gastrodin was 
completely converted to 4-hydroxybenzyl alcohol within 48 h. During this 
fermentation, the added mono sodium glutamate (5%) was converted to GABA 
and the conversion was enhanced by the yeast extract.

P12 -007

Changes of Enzyme Activities in Rice Koji Prepared with Aspergillus 
oryzae CM-4 by Pretreatment Conditions of Raw Materials
Jong Hyun Hwang*, Hye Sun Choi1, Seung Eun Lee2, Sung Bae Kim2, Sun 
A Lee2, Na Kyoung Kwak2 Department of Food and Nutrition, Chungju 
National University, Korea, 1National Academy of Agricultral Science, Korea, 
2Department of Food Science and Technology, Chungju National University, 
Korea

Aspergillus oryzae, CM-4 was isolated from the Korean traditional meju for the 
production of rice doenjang. Enzyme activities of koji prepared with CM-4 
according to the polishing rate of rice was examined. Enzyme activities of koji
prepared with 2.4% of polished brown rice was higher than those prepared with 
other rices. Protease activity sharply increased on 3 days of incubation at 30 
Glucoamylase activity also sharply increased on 2 days of incubation. The 
optimal condition for enzyme production of koji prepared with 2.4% of 
polished brown rice was determined at different conditions such as incubation 
time, temperature and moisture content, and with content of inorganic salts. The 
optimum ratio of water added to rice for the production of enzymes was 35% on 
the basis of rice and optimal temperature was 25. Protease activity was the 
highest after 3 days of incubation and glucoamylase activity was the highest 
after 2 days of incubation Inorganic salts were determined to increase Enzyme 
activity. Enzyme activities were the highest on koji prepared with the addition 
of 0.05% concentration of CaCO3 and KH2PO4. 

P12 -010

Characterization of Co-culture of Bifidobacterium and Propionibac-
terium in Milk and Soybean Milk
Qianqian Wu1*, Hyun Ju You1, Hyung Jin Ahn1, Bin Kwon2, Geun Eog Ji1,2 

1Department of Food and Nutrition, Seoul National University, Korea, 
2Research Institute, Bifido Inc., Korea

The growth patterns of Bifidobacterium sp. Int-57 and Propionibacterium 
freudenreichii subsp. Shermanii in milk, soybean milk, and MRS medium, and 
their fermentation properties were analyzed and characterized with respect to 
pH, TA (titratable acidity), concentration of organic acids, and various sugar 
contents. The growth and survival of Bifidobacterium and Propionibacterium 
were significantly affected by bacterial interaction. Additionally, the consum-
ption of stachyose and raffinose in soymilk were facilitated by the co-culturing 
of Bifidobacterium sp. Int-57 and Propionibacterium freudenreichii subsp. 
Shermanii. The combinational use of Bifidobacterium and Propionibacterium 
may be applied for the product development of fermented milk or soymilk 
products.

P12 -008

Differential Biotransformation of Major Ginsenosides by Leucono-
stocs and Lactobacilli
Su Ji Park1*, Myeong Soo Park2,3, Geun Eog Ji1,3 1Department of Food and 
Nutrition, Seoul National University, Korea, 2Department of Hotel Culinary 
Arts, Anyang Science University, Korea 3Research Institute, Bifido Inc., Korea

Ginsenosides are the principal components responsible for the biological 
activities of ginseng. The functionally active bio-available forms of ginseno-
sides can be produced via the hydrolysis of the sugar moieties of the major 
ginsenosides using microbial enzymes. In this study, ginseng extract was 
biotransformed by various lactic acid bacteria and their biotransformation 
patterns were assessed according to the conditions of biotransformation of the 
individual strain. In order to optimize enzyme activity, transformation was 
conducted at various temperatures and pHs and confirmed by TLC/HPLC 
analysis. Especially, Rh1 and Rh2 were the major transformation products 
produced by Lactobacillus delbrueckii KFRI35486 and Leuconostoc para-
mesenteroides KFRI00159. In constrast, L. mesenteroides KFRI00690 showed 
an ability to transform major ginsenosides into compound K. Consequently, 
considerable differences were revealed in the biotransformation patterns 
depending on the strains of the lactic acid bacteria and the biotransformation 
conditions.

P12 -011

Conversion of Isoflavonoids and Ginsenosides to Aglycones by the 
Enzyme Extracts from the Recombinant Bifidobacterium bifidum
BGN4 Expressing β-Glucosidase
Hyung Jin Ahn1*, Hyun Ju You1, Qian qian Wu1, Jin Yong Kim1, Myeong 
Soo Park2, Geun Eog Ji1,3 1Department of Food and Nutrition, Research 
Institute of Human Ecology, Seoul National University, Korea, 2Department 
of Hotel Culinary Arts, Anyang Science University, Korea, 3Research Institute, 
Bifido Inc., Korea

As a probiotic bacterial strain, Bifidobacterium bifidum BGN4 has shown its 
beneficial effects on the improvement of colonic environment and the allevi-
ation of symptoms in in vivo disease models including allergy, inflammatory 
bowel disease, and colon cancer. B. bifidum BGN4 was also reported to have 
excellent ability of adhesion to intestinal epithelial cells. However, it has been 
limited to apply this probiotic strain in food industry to transform the 
phytochemical glycones and produce more functional derivatives since B. 
bifidum BGN4 does not produce β-glucosidase enzyme. In the previous 
research we constructed the recombinants of B. bifidum BGN4 which express β
-glucosidase from B. lactis. In the present study, we investigated the substrate 
specificity of this noble transformant and compared its transformational ability 
with B. lactis using several β-glucosidic glycones including isoflavonoids and 
ginsenosides.
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P12 -012

Production of PD-enriched Platycodi Radix Extract by Transfor-
mation of PD3 and PD with Probiotic Bacteria
Hyung Jin Ahn1*, Hyun Ju You1, Geun Eog Ji1,2 1Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National University, 
Korea, 2Research Institute, Bifido Inc., Korea

Platycodin D3 (PD3), platycoside E (PE), and platycodin D (PD) are the 
platycodigenin-type saponins present in the root of Platycodon grandiflorum A. 
DC. (Campanulaceae). They share a platycodigenin skeleton and the same 
sugar side chain attached to C-28 of the aglycone. However, the biological 
activities were different from one another by the number and linkage of 
glucosyl units attached to C-3. Among three platycosides especially PD has 
been considered as the major saponin constituent with anti-inflammatory, 
anti-tumorigenic, and anti-obesity effects as well as immunological adjuvant 
activity. In the present study, we increased the level of PD content in Platycodi 
Radix extract by converting both PD3 and PE to PD using microbial crude 
enzyme extracts. To cleave the β-glucosidic linkage we screened 47 strains of 
food microorganism and found that the crude enzyme extracts of Bifidobac-
terium lactis and Bifidobacterium sp. SH5 detached the glucose from the 
diglucosyl residues at C-3 in both PE and PD3. This finding could be useful to 
obtain the PD-enriched platycoside fractions from plant extract of Platycodi 
radix by transformation process of PD3 and PE with probiotic bacteria.

P12 -015

Specificity of Bacterial Debranching Enzymes toward Branched 
Chains of Glycogen and Amylopectin and Their Application in 
Starch Processing
Phuong Lan Tran4*, Myo-Jeong Kim1,3, Jong-Tae Park1, Eui-Jeon Woo2, Xuehong 
Li1, Jae-Hoon Shim1, Ershita Fitria Oktavina4, Hwan-Ung Yong4, In-Hee Hong4, Hai 
Dang Nguyen4, Tae-Joo Yang1, Cheon-Seok Park5, Kwan-Hwa Park1,4 1Department 
of Food Science and Biotechnology, Seoul National University, Korea, 2KRIBB 
(Korea Research Institute of Bioscience and Biotechnology), Korea, 3Food Research 
Institute and School of Food and Life Science, and Biohealth Products Research 
Center, Inje University, Korea, 4Division of Life Sciences, University of Incheon, 
Korea, 5Graduate School of Biotechnology, and Institute of Life Science and 
Resources, Kyung Hee University, Korea

We cloned, overexpressed, and purified debranching enzymes from various bacteria and 
Archaea and determined their substrate specificity. To obtain kinetic data for the 
substrate, branched b-cyclodextrins with different lengths of linear oligosaccharides 
(DP = 2-10) were used. Based on the kcat/Km values for various branch chains of b-CD, 
we concluded that the debranching activity of Nostoc punctiforme (NPDE) was highly 
specific for branched chains with a degree of polymerization (DP) >8, whereas the 
enzyme from Escherichia coli (GlgX) had unique specificity for DP 4 and that from 
Bacillus subtilis (AmyX) for DP 5. Interestingly, the Sulfolobus sulfataricus debran-
ching enzyme (TreX) was specific for a wide range of branch chains with DP 3-10. This 
indicates that debranching enzymes with different substrate specificities efficiently 
degrade glycogen or amylopectin with various DPs in the branch chains. The yield of 
glucose was improved significantly when a mixture of several debranching enzymes 
(NPDE, TreX, and GlgX) was applied to the starch-conversion process.

P12 -013

Comparison of Physicochemical Properties of Korean Traditional 
Doenjang during Aging
Keum Ok Kim*, Hyeong Eun Kim, Song Yi Han, Dong Jun Sim, Seung 
Kwon Choi, Yong Suk Kim Department of Food Science & Technology, 
Chonbuk National University, Korea

For selecting the optimal soybean cultivars for traditional doenjang preparation, 
the physicochemical properties during aging of doenjang prepared with 11 
soybean cultivars were compared. pH of all treatments were maintained in the 
range of 6.12 (Milyang206) to 6.84 (PI200508) during aging. Titratible acidity 
of traditional doenjang were ranged from 0.54 (PI2005085) to 1.22% (Daewon) 
during aging. Salt contents of traditional doenjang gradually increased up to 45 
days of aging and slightly decreased after 60 days of aging. While lightness and 
redness of traditional doenjang were decreased during aging, yellowness of 
those were slightly increased or unchanged. Amino-type nitrogen contents of 
traditional doenjang were increased from 507.35 (Milyang206)-587.11 mg% 
(Milyang192) at the initial stage to 571.64 (Danback)-939.17 mg% (Milyang192) 
after 60 days of aging. From these results, among the 11 soybean cultivars, 
Milyang192 soybean was estimated to be the most optimal cultivars for 
preparation of traditional doenjang.

P12 -016

Changes in Physicochemical Properties during Aging of Traditional 
Soy Sauce Prepared with Various Soybean Cultivars
Keum Ok Kim*, Hyeong Eun Kim, Song Yi Han, Dong Jun Sim, Yong Suk 
Kim Department of Food Science & Technology, Chonbuk National University, 
Korea

For selecting the optimal soybean cultivars for traditional soy sauce preparation, 
the physicochemical properties of soy sauce prepared with 11 soybean cultivars 
were compared during aging. pH of traditional soy sauce were changed from 
6.05 (Karikei434)-6.47 (PI200508) at the initial stage to 5.80 (Karikei434)-6.73 
(PI200508) after 60 days of aging. At the initial stage, titratible acidity of 
traditional soy sauce showed the range of 0.63 (Danback) to 1.12% (Milyang 
192), and were slightly decreased in the range of 0.32 (PI200508) to 0.87% 
(Milyang192) after 60 days of aging. Salt contents of traditional soy sauce were 
gradually increased during aging. Lightness of traditional soy sauce were 
decreased, but redness and yellowness of those were increased. Amino-type 
nitrogen of traditional soy sauce showed in the range of 720.34 (Milyang206) to 
1162.92 mg% (Milyang192) at the initial stage, and continuously increased up 
to 45 days of aging and decreased after 60 days. From these results, among the 
11 soybean cultivars Milyang192 soybean was estimated to be the most optimal 
cultivars for preparation of traditional soy sauce.

P12 -014

Analysis of Two Important Structural Domains of Amylosucrase 
from Neisseria polysaccharea and Deinococcus geothermalis
Dong-Ho Seo*, Jong-Hyun Jung, Suk-Jin Ha, Cheon-Seok Park Graduate 
School of Biotechnology and Institute of Life Sciences & Resources, Kyung 
Hee University, Korea

Amylosucrase (ASase, EC 2.4.1.4) is a glucansucrase member of family 13 of 
the glycoside hydrolases (GH13) that transfer glucose from sucrose to the 
4-positisions of the non-reducing end of α-1→4 glucan chain as an acceptor 
molecule, thereby creating an amylose-like polymer. The use of this enzyme as 
an industrial tool for the synthesis or modification of various polysaccharides 
and other functional biomaterials originates from sucrose instead of an 
expensive activated sugar such as ADP- or UDP-glucose, to transfer the glucose 
unit to the acceptor molecule. Among five domains (N, A, B, B’ and C 
domains), the role of two domains (B and B’), which consist of activity site 
cave, was analyzed by domain swapping experiment. Six chimeric proteins, in 
which B and/or B’ domains were exchanged in NPAS (Neisseria polysaccharea 
amylosucrase) and DGAS (Deinococcus geothermalis amylosucrase), were 
successfully expressed in E. coli. However, only two chimeric proteins showed 
their enzymatic activities. Interestingly, one chimeric enzyme displayed a short 
polymer synthesis from sucrose different from NPAS and DGAS.

P12 -017

Changes in Microbial Characteristics and Enzyme Activities of 
Low-salt Kochujang Added with Natural Additives during Fermen-
tation
Dong Jun Sim*, Hyeong Eun Kim, Yong Suk Kim Department of Food 
Science & Technology, Chonbuk National University, Korea

To improve storability of low-salted kochujang (LK), kochujang added with 
various natural additives (horseradish (HK), mustard powder (MK), bamboo 
grass extract (BK)) were prepared, and their microbial counts and enzyme 
activities were compared with traditional kochujang (TK) for 100 days at 25°C
at intervals of 20 days. Total bacterial numbers were maintained in all 
treatments during fermentation. Yeast numbers were some different in all 
treatments. Those of HK and MK were decreased during fermentation for 100 
days. Activities of acid protease were decreased during fermentation and were 
ranged from 3.083 (MK) to 5.958 (LK) unit/g after 100 days of fermentation. 
Activities of neutral protease were decreased during fermentation and that of 
MK were the highest 3.583 unit/g after 100 days. α-Amylase and β-amylase 
activities were decreased during fermentation and that of HK and MK were 
higher than those of control group after 100 days of fermentation. Results 
indicate salt contents of kochujang could be lowered up to 8% by addition of 
horseradish and mustard powder without the change of microbial counts and 
enzyme activities during fermentation for 100 days.
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P12 -018

Comparison of Bacteria and Enzyme Activity of Cheonggukjang
Prepared with Various Soybean Cultivars
Song Yi Han*, Yong Suk Kim Department of Food Science & Technology, 
Chonbuk National University, Korea

For selecting the most proper soybean cultivars to produce cheonggukjang, the 
quality characteristics of cheonggukjang prepared with 10 soybean cultivars 
were evaluated. Aerobic bacteria of Milyang206 cheonggukjang was the 
highest 7.67 log CFU/mL. Anaerobic bacteria of Sohwang cheonggukjang was 
the lowest 7.69 log CFU/mL and that of N98445A cheonggukjang was the 
highest 9.46 log CFU/mL. Activities of acid protease were ranged from 11.459 
(Mansu) to 20.536 (Wonkwang) unit/mL in all treatments. Activities of neutral 
protease of Daewon cheonggukjang was the highest 22.856 unit/mL. α-amylase 
activities of Sohwang and Mansu cheonggukjang were the higher 0.323 and 
0.285 unit/mL, respectively, than those of other cheonggukjang. β-Amylase-
activities of Sohwang and N98445A cheonggukjang were observed high 12.661 
and 10.550 unit/mL, respectively. Total free amino acid content of Milyang206 
cheonggukjang was the highest 1440.74 mg% and followed by those of 
Daewon cheonggukjang with 1417.21 mg%. From these results, cheonggukjang 
prepared with Sohwang soybean showed the higher enzyme activities than 
those of other cheonggukjang.

P12 -021

The Study on Development of Detection Method for Human 
Astrovirus Virus in Artificially Contaminated Water
Jeong-Soo Lee*, Myoung-Hee Shin, Soon-Ho Lee, In-Gyun Hwang Food 
Microbiology Division, Food Safety Evaluation Department, National Institute
of Food and Drug Safety Evaluation, Korea Food & Drug Administration, 
Korea

Human astrovirus (HAstV) is a common cause of viral gastroenteritis. To 
develop the detection method for HAstV in water, positively charged filters and 
concentrating methods were evaluated. 10-fold serial diluents up to 10-4 of 
extracted RNA were evaluated in comparison of detection efficiency of each 
diluent using real time RT-PCR. After the first concentration via acid 
precipitation, and for the secondary concentration, three concentration methods 
were examined: PEG precipitation, ultracentrifugation and disc filter. When 
comparing the concentration method to one another, PEG precipitation or 
ultracentrifugation was more sensitive than disc filter concentration. Also, Ct

value of real time RT-PCR showed that NanoCeram filter was more efficient 
than 1MDS filter. In conclusion, there was no difference between PEG 
precipitation and ultracentrifugation as secondary concentration but the 
detection efficiency of disc filter concentration was lower in both 1MDS and 
NanoCeram. These results will be useful in monitoring and detecting HAstV 
from contaminated water.

P12 -019

Improvement of the Expression Level of β-Glucosidase from Agro-
bacterim sp. in Escherichia coli Using Rare Codon Modification
Jae-Hoon Shim1,2*, Stephen G. Withers2 1Department of Food Science and 
Nutrition, Hallym University, Korea, 2Department of Chemistry, University of
British Columbia, Canada

The Agrobacterium sp. β-glucosidase (Abg) is a retaining beta-glycosidase and 
its nucleophile or (and) acid/base mutants termed glycosynthase, thioglycoli-
gase, and thioglycosynthase were developed for the modification of glycan part 
of glycosides. To achieve high level expression of Abg and its derivate enzymes 
in E.coli system, six rare codons at +3, +11, +158, +308, +314, and +318 of abg
gene were replaced with common codons using site-directed mutagenesis. The 
results revealed that the rare codon replacements of +3 (CCC) and +11 (CCC) 
positions enhanced the expression level of Abg by 2-fold and 4.6-fold, 
respectively. The double mutant where both of +3 and +11 rare codon positions 
were modified showed 5.6-fold higher expression level than Abg wild type. The 
patterns of circular dichroism (CD) spectra of over-expressed Abg and original 
Abg were identical, indicating that Abg made proper folding during over- 
expression.

P12 -022

Improvement of Clostridium perfringens Standards in Fermented 
Foods by Microbial Risk Assessment
Joon-Il Cho*, Soon-Ho Lee, Jun-Hyuk Choi, Eun-Jung Choi, In-Gyun Hwang 
Food Microbiology Division, Food Safety Evaluation Department, National 
Institute of Food and Drug Safety Evaluation, Korea Food and Drug 
Administration, Korea

The objectives of this study were to investigate the current condition of 
standards for food-borne pathogens in foreign nations, to make a compre-
hensive plan for establishing standards that can be internationally harmonized, 
and to secure the safety of food microorganisms through monitoring of 
contamination level. When we look at the standards for food-borne bacteria in 
foreign countries, qualitative establishment of standards are fairly visible. 
However, the domestic management system of food-borne microorganisms is 
being conducted with zero tolerance, so it seemed urgent for us to re-evaluate it 
for harmonization with global standard. In this study, standards of Cl. 
Perfringens in foods were re-examined. Cl. Perfringens in fermented food, 
kimchi and salted fish sauce were detected in some samples. However, after 
conducting the study on growth pattern of microorganism, it was proved that 
Cl. Perfringens in all the fermented food was inhibited by water activity, pH 
and salt concentration, which indicates that it is reasonable to establish 
qualitative standards considering the current contamination level

P12 -020

Changes in Bacteria and Enzyme Activities during Fermentation of 
Kochujang Added with Pine Nut
Song Yi Han*, Yong Suk Kim Department of Food Science & Technology, 
Chonbuk National University, Korea

Changes in bacteria and enzyme activities of kochujang added with pine nut 
were investigated for 120 days at 25°C at intervals of 30 days. P1, P2, P3, and 
P4 treatments contain 0, 5, 10, and 15% of pine nut, respectively. Aerobic 
bacteria of P1 treatment was the highest 7.13 log CFU/mL at 90 days of 
fermentation. Anaerobic bacteria were generally decreased during fermentation 
and that of P2 was the lowest 6.38 log CFU/mL at 60 days of fermentation. 
Yeast and mold count was the lowest 4.56 log CFU/mL at P2 in 30 days of 
fermentation. Activities of acid protease was the highest 20.690 unit/mL at P4 
in 120 days of fermentation. Activities of neutral protease of all treatments were 
increased up to 60 days of fermentation and those of all treatments were 
decreased after 120 days of fermentation. α-Amylase activities were decreased 
during fermentation and the activities were increased proportion to the pine nut 
content. β-Amylaseactivities were decreased during fermentation and all 
treatments were ranged from 12.439 to 12.833 unit/mL at 120 days of fermen-
tation. From these results, kochujang added with P4 were higher enzyme 
activities than those of other kochujang.

P12 -023

Quality Characteristics of Kimchi with Lactobacillus paracasei 
KB28 as a Starter
Hyang Sik Yoon*, Seon Hyeong Lim, Jae Goan Noh, Nam Soo Han1, Sang 
Chul Lim Chungcheongbuk-do Agricultural Research and Extension Services,
Korea, 1Department of Food Science and Technology, Chungbuk National 
University, Korea

To use LAB as a kimchi starter, we investigate about diversity analysis of lactic 
acid bacteria in various fermented foods, characterization of EPS-producing 
LAB, immune activity analysis of EPS-producing LAB and health function 
(antitumor, ACE inhibition and antibacterial activities) of LAB. From the tests, 
Lb. paracasei KB28 may be useful as a starter to control the lactic acid 
fermentation of kimchi. In order to investigate the quality characteristics of 
kimchi with 0.2% Lb. paravasei KB28 as starter, we analyzed pH, total acidity, 
the lactic acid bacterial counts, and reducing sugar, including sensory test 
during fermentation at 5°C and 25°C. After 64 days of fermentation at 5°C, pH 
decreased to 4.3, whereas acidity and total lactic acid bacteria increased 0.5% 
and 5.8×107 CFU/ml, respectively. But, the quality changes of kimchi with 
starter was not observed. After 10days of fermentation at 25°C, pH decreased to 
3.4, whereas acidity and total lactic acid bacteria increased 1.2% and 5.8×109 

CFU/ml, respectively. In the sensory evaluation, the kimchi added with Lb. 
paracasei KB28 as starter at 5°C had higher acceptance scores than control.



318

2011 KoSFoST

P12 -024

Development of Brown Rice Vinegar Manufacturing with Improved 
Steam Process
Yong-Jin Jeong*, Se-Young Jang, Seung-Mi Woo, Jong-Hwan Lee, Soo-Hwan 
Yeo1 Department of Food Science and Technology, Keimyung University, 
Korea, 1Fermentation & Food Processing Division, Department of Agrofood 
Resources, NAAS, RDA, Korea

In this study, steam process in brown rice was skipped and liquefaction process 
was used using an enzyme for quality improvement and process simplification. 
Brown rice vinegar was manufactured by mixing traditional nuruk and 
improved nuruk with 72:25 ratio. As a result, the brown rice vinegar produced 
in a large quantity showed titratable acidity 6.2%, pH 3.2, and sugar content 
6.2° Bx. Glucose 150 mg% was only detected in the brown rice vinegar for free 
sugar, whereas a total of 5 species such as oxalic, lactic, acetic, citric and 
succinic acid was detected for organic acid. Acetic and citric acid contents were 
shown to be 5,740 mg%, and 1,000 mg% or higher, respectively, in the brown 
rice vinegar. When a sensory test was conducted to compare between the brown 
rice vinegar made using traditional nuruk (A) and the brown rice vinegar made 
using both traditional and improved nuruk (B), no significant difference in color 
was found between the two samples. Meanwhile, a higher preference for taste, 
flavor and overall preference was shown in the brown rice vinegar (B) than in 
the brown rice vinegar (A).

P12 -027

Molecular and Morphological Identification of Fungal Species 
Isolated from Bealmijang meju
Ji Yeun Kim*, Sun Young Lee, Na Young Park, Hye Sun Choi Department 
of Agro-food Resources, National Academy of Agricultural Science, RDA, 
Korea

Numerous types of Bealmijang have been developed depending on geographic 
regions or ingredients, but there was no study to clarify their microbial 
diversity. We investigated that fungal species were isolated and identified using 
morphologies, culture characteristics, and ITS and β-tubulin gene sequencing 
from two kinds of Bealmijang meju. In the black soybean meju (BSM) and 
buckwheat meju (BWM), 17 and 14 fungal species were identified. Aspergillus 
oryzae, Rhizopus oryzae, Penicillium polonicum, P. steckii, Cladosporium tenuis-
simun, C. cladosporioides, C. uredinicola, and Pichia burtoniiwere isolated 
commonly from two kinds of meju. Except above species, A. flavus and A. 
niger, P. crusotum and P. citrinum, Eurotium niveoglaucum, Absidia croymbifera, 
Setomelanomma holmii, Cladosporium sp., and unclassified species were 
identified from BSM. In BWM, A. clavatus, Mucor circinelloides and M. 
racemosus, P. brevicompactum, Davidiella tassiana, and Cladosporium sp. 
were isolated. The identifications would be helpful to understand microbiota 
participated into meju fermentation and fungal isolates could be utilized on 
fermented food industry and biotechnology.

P12 -025

Quality Comparison between DIY (Do It Yourself) Traditional 
Brown Rice Vinegar and Commercial Brown Rice Vinegars
Yong-Jin Jeong*, Seung-Mi Woo, Yong-Jun Jo, Na-Hye Sung, Soo-Hwan Yeo1

Department of Food Science and Technology, Keimyung University, Korea, 
1Fermentation & Food Processing Division, Department of Agrofood 
Resources, NAAS, RDA, Korea 

A quality comparison among DIY (do it yourself) traditional brown rice vinegar 
(A), three domestic commercial brown rice vinegars (B,C,D) and three foreign 
brown rice vinegars (E,F,G) was conducted in this study. As a result, the 
titratable acidity was shown to be 6.39%, 4.52-6.32%, and 4.51-4.89% in the 
(A), (B, C, D) and (E, F, G), respectively, which showed overall higher acid 
content in the domestic brown rice vinegars. When TN, which is an important 
standard of black vinegar quality, was measured, it was shown to be 0.24, 
0.03-0.16, and 0.12-0.17 in the (A), (B, C, D) and (E, F, G), respectively, which 
showed the highest value in the (A), substantial content differences among the 
domestic commercial brown rice vinegars, and similar contents among the 
foreign brown rice vinegars. For free sugar, glucose was either only detected in 
a small quantity or not detected in the (A) and foreign brown rice vinegars, 
which showed perfect fermentation. Organic acid content was similar between 
the (A) and foreign brown rice vinegars. Therefore, (A) was shown to have 
superior acid content and TN value, and to have superior quality compared to 
domestic and foreign brown rice vinegars.

P12 -028

Development of a High-throughput Screening Method for Recom-
binant Escherichia coli with Intracellular Dextransucrase Activity
So-Ra Lee*, Ah-Rum Yi, Hong-Gyun Lee, Myoung-Uoon Jang, Jung-Mi Park, 
Nam Soo Han, Tae-Jip Kim Department of Food Science and Technology, 
Chungbuk National University, Korea

To efficiently engineer intracellular dextransucrase (DSase) expression in 
Escherichia coli, a high-throughput screening method was developed based on 
the polymer-forming activity of the enzyme. Recombinant E. coli containing 
the Leuconostoc citreum DSase (LcDS) gene was grown on Luria-Bertani agar 
plates, containing 2% sucrose, at 37°C for 8 h. The plates were then evenly 
overlaid with 0.6% soft agar, containing 1.2 mg/ml D-cycloserine, and 
incubated at 30°C to allow gradual cell disruption until a dextran polymer grew 
through the overlaid layer. A significant correlation between dextran size and 
enzyme activity was established and applied for screening truncated mutants 
with LcDS activity.

P12 -026

Isolation and Identification Characteristics of Oligotrophic Strains 
with High Enzyme Activity from Buckwheat Sokseongjang
Hye Sun Choi*, Ji Yeun Kim, Soo-Hwan Yeo, Sung Yeol Baek, Hye Young 
Park, Na Young Park, Sun Young Lee Department of Agro-food Resources, 
National Academy of Agricultural Science, RDA, Korea

Bealmijang is a short-term fermented regional product, prepared by soybean 
and extra ingredients. This study screened a candidate as a starter for fermented 
soybean paste products from Bealmijang. 21 bacterial strains producing high 
activities of extracellular enzymes (amylase, cellulase, protease, xylanase and 
lipase) were isolated from Bealmijang, Buckwheat Sokseongjang (BWS). The 
isolates were assessed the fibrinolytic, antibacterial activities and salt tolerance. 
As results, HJ18-4 showed the highest enzymatic, fibrinolytic, and antibacterial 
activities among the isolates. The selected HJ18-4 strain was identified as 
Bacillus subtilis by biochemical properties (89.6%) and 16S rDNA sequencing 
(100%). Although the growth of B. subtilis HJ18-4 (AB601598) was inhibited 
by the increase of NaCl concentration, that was higher than the growth of B. 
subtilis KACC 10114 at 5% and 10% NaCl. These results were suggested that 
B. subtilis HJ18-4 would be suitable as a starter for soybean paste manufacture.

P12 -029

A Study on the Probiotic Property and Antimicrobial Activity of 
Lactic Acid Bacteria Isolated from Kimchi
Min-Kyung Choi*, Eun-Ju Song, Sang-Young Seo, Min-Sil Ahn, Young-Sun 
Kim, Kui-Jae Lee1 Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea, 1College of Enviromental & Biore-
source Science, Chonbuk National University, Korea

The aim for our study was to develop a new starter culture for fermented food. 
7 strains, which could be identified as Lactobacillus sp. were isolated. The cells 
of Lactobacillus parakasei PM9 were treated for 4h in artificial gastric juice 
(pH 2.5) and bile acid. Final viability of the strain in artificial gastric juice (pH 
2.5) and bile acid is reached to 100% respectively. The ability of the strains to 
inhibit the growth of the food-borne human phthogens (Escherichia coli, 
Helicobacter pylori) was measured, using a conventional paper disk method. 
Among the 7 strains, strain L. parakasei PM9 displayed potent antagonistic 
activity. We concluded that L. parakasei PM9 can be a good candidate as a 
probiotic, harboring anti-H. pylori activity.
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P12 -030

Effect of Various Salt Ions on Enzymatic Production of L-Arabinose 
by Arabinosyl Hydrolases
Jung-Mi Park*, Myoung-Uoon Jang, Deok-Man Han, Hee-Chang Shin, Nam 
Soo Han, Tae-Jip Kim Department of Food Science and Technology, 
Chungbuk National University, Korea

Arabinan-degrading enzymes have roughly been classified into exo-acting α
-L-arabinofuranosidase (AFase; EC 3.2.1.55) and endo-1,5-α-L-arabinanases 
(ABNase; EC 3.2.1.99) on the basis of their modes of action. In the previous 
studies, three different AFases from Thermotoga maritima (TAF), Bacillus 
halodurans (BHAF), Geobacillus sp. (GAF), and ABNase from Bacillus 
licheniformis (BLABN) were investigated for their enzymatic activity in the 
presence or absence of various salt ions, such as KCl, NaCl, LiCl, CaCl2, 
CoCl2, MgCl2, MnCl2, NiCl2, FeCl3, CuSO4, MgSO4, FeSO4, and ZnSO4. 
Interestingly, KCl and NaCl could remarkably enhance the hydrolyzing activity 
of GAF and BHAF against sugar beet arabinan, while the others were not 
influenced by any salts at all. As a result, their salt-activated enzymatic 
activities can give us the advantages to shorten the processing time for the 
industrial production of L-arabinose.

P12 -033

Production of 4-α-Glucanotransferase-amylose Complex as Food- 
grade Enzyme and Its Applications
Min-Su Kim*, Jun-Hyuck Jang, Young-Wan Kim Department of Food and 
Biotechnology, Korea University, Korea

4-α-Glucanotransferases (aGT) are one of the useful biocatalysts in starch- 
based industries due to its transglycosylation activity. Given restrictions against 
genetically modified enzymes, Ni-affinity chromatography requiring introduc-
tion of a hexahistidine tag to target enzymes cannot be used to produce 
food-grade enzymes. Here, we developed a simple and efficient purification 
procedure for aGT based on its affinity toward amylose. A thermostable aGT 
from Thermus thermophilus (TTaGT) was used as a model enzyme. Upon 
incubating TTaGT with insoluble amylose at 4°C no significant breakdown of 
amylose occurred. After centrifugation, however, the enzyme activity of the 
supernatant was decreased. SDS-PAGE analysis revealed that TTaGT binds to 
amylose specifically and protein purity is similar to that from Ni-NTA 
chromatography. Two-step purification (heat treatment and binding to amylose) 
yielded TTaGT-amylose complex with 40 U in the yield of 50%. The recovered 
complex possessed the same catalytic power as the soluble enzyme has. In 
conclusion, our procedure can purify TTaGT simply, and the recovered 
TTaGT-amylose complex can be used in various fields as a food-grade enzyme.

P12 -031

Cloning and Characterization of Highly Thermostable β-Glucanase 
from Thermotoga neapolitana
Min-Jeong Kim*, Hee-Chang Shin, Jung-Mi Park, Myoung-Uoon Jang, 
Song-Hee Lee, Tae-Jip Kim Department of Food Science and Technology, 
Chungbuk National University, Korea

β-glucanase (EC 3.2.1.4) is a member of Glycoside Hydrolase family 16, which 
can hydrolyze β-(1,4)-glycosidic bonds of cereal β-glucans or celluloses. In the 
present study, a putative β-glucanase (TnβGn-A) gene was cloned from a 
well-known hyperthermophile, Thermotoga neapolitana DSM4359. TnβGn-A 
gene has an open reading frame of 292 amino acids with predicted molecular 
mass of about 34 kDa. TnβGn-A gene was subcloned into a constitutive 
expression vector of pHCXHD and the resulting enzyme with C-terminal 
six-histidines was expressed in E. coli MC1061. Recombinant TnβGn-A could 
be simply purified to a homogeneity via heat treatment at 60°C for 30 min 
followed by a Ni-NTA affinity chromatography. AS a result, TnβGn-A is a 
highly thermostable enzyme with optimal temperature and pH of 100°C and 
7.5, respectively. This enzyme can randomly cleave the internal β-(1,4)- 
linkages of β-glucan to generate various glucooligosaccharides.

P12 -034

Improvement of a Fermentation Host, Saccharomyces cerevisiae, to 
Produce Better Aroma Composition
Tianzhang Zhang*, Jaemin Ko, Xiangpeng Meng, Jong-Tae Park, Gilhwan An 
Department of Food Science and Technology, Chungnam National University, 
Korea

The flavours of alcoholic beverages are produced by various kinds of 
compounds. Among them, acetoin, 2,3-butanediol, and diacetyl are important.
As the biosynthesis pathway reported in Saccharomyces cerevisiae, these three 
compounds are regulated by the expression of 6 enzymes, pyruvate 
decarboxylase-1/-5/-6, butanediol dehydrogenase, and acetolactate synthase- 
2/-6. In this study, to modify the aroma profile of the yeast fermentation in the 
alcoholic beverages the genes encoding the 6 enzymes were amplified from the 
genome of S. cerevisiae and ligased with a yeast expression vector with the 
strong promoter ADH1. The recombinant vectors were transformed into S.
cerevisiae to enhance expression of each enzyme. The new strains with 
different plasmid grown on the plate released different flavor profiles that were 
affected by the overexpression of the enzyme in each recombinant. The GC 
analysis revealed that the 2,3-butanediol produced in the new strain was higher 
than the original one. These new yeast could be used in the fermentation 
industry to improve the aroma of products.

P12 -032

Enzymatic Characterization of Thermostable Mannose-6-phosphate 
Isomerase from Thermotoga neapolitana
Hee-Chang Shin*, Deok-Man Han, Myoung-Uoon Jang, Jung-Mi Park, Tae- 
Jip Kim Department of Food Science and Technology, Chungbuk National 
University, Korea

Mannose-6-phosphate isomerases have been known to catalyze versatile 
isomerization reactions of aldose substrates, such as ribose, talose, mannose, 
and allose. Based on Thermotoga neapolitana genome database, recently, a 
putative mannose-6-phosphate isomerase (TnMPI) gene was cloned and 
expressed in E. coli. In this work, recombinant TnMPI with C-terminal 6 
histidines was purified by using NI-NTA chromatography and its enzymatic 
properties were investigated especially for the isomerization between D- 
mannose and D-Fructose. Enzymatic activity was determined by using High 
Performance Anion Exchange Chromatography (HPAEC). TnMPI can be 
activated by some divalent metal ions. It showed the highest activity under the 
reaction conditions at 75°C in 50 mM Tris-HCl buffer (pH 7.5) containing 1 
mM Cu2+.

P12 -035

Effect of Leuconostoc mesenteroides with High Mannitol Producing 
Capacity as a Starter in Kkakdugi
Hye-Young Seo*, Sun Young Lee, Sang Min Jo, Miran Kang, Ja Young Jang, 
Ji Hee Yang, Sung-Hee Park, Wan Soo Park World Institute of Kimchi, Korea

This study was performed to investigate the effect of Leuconostoc mesen-
teroides as a starter in kkakdugi. The starter and non-starter kkakdugi were 
fermented at 4°C for 63 days. The viability of Leu. Mesenteroides in starter and 
non-starter kkakdugi was confirmed by PCR using mannitol dehydrogenase 
(MDH) specific primer on the starter during the fermentation period. Mannitol 
contents in starter and non-starter kkakdugi were detected on 14th and 21st day, 
respectively and the contents were increased during fermentation. The results of 
PCR for Leu. mesenteroides and the MDH activity showed similar pattern with 
the mannitol contents. The starter kkakdugi by addition of Leu. mesenteroids
was fermented rapidly more than the non-starter kkakdugi at the early 
fermentation stage, but they showed similar fermenting progress at the later 
stage. The viable cell count of the starter kkakdugi was 4 Log CFU/mL higher 
than in the non-starter kkakdugi on 63rd day. Total lactic acid bacterial count of 
the starter kkakdugi was higher than those of the non-starter kkakdugi. 
Organoleptic quality of kkakdugi with starter was superior to that of the 
kkakdugi without starter.
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P12 -036

The Fermentative Characteristics of Kimchi Added Leuconostoc 
mesenteroides Producing Mannitol
Sung-Hee Park*, Sun Young Lee, Sang Min Jo, Miran Kang, Ja Young Jang, 
Ji Hee Yang, Mi Ai Lee, Hye-Young Seo, Wan Soo Park World Institute of 
Kimchi, Korea

Mannitol known to possess various beneficial effects such as an antioxidant, 
safe for diabetics and as a non-metabolizable sweetener. Some Leuconostoc 
mesenteroides are able to produce high amounts of mannitol, the conversion of 
fructose into mannitol by mannitol dehydrogenase (MDH). In the present study, 
as an attempt to make kimchi as beneficial fermented food containing mannitol, 
starter mannitol producing was added to kimchi. Mannitol contents, microbial 
changes and sensory evaluation of kimchi were evaluated during fermentation 
at 4°C. Starter kimchi (S-kimchi) rapidly increased in mannitol content from 1st 
day. But non-starter kimchi (NS-kimchi) slowly increased in mannitol content 
after 7 days of fermentation. S-kimchi containing Leu. mesenteroides signifi-
cantly increased overall acceptability in sensory evaluation. The viability of 
Leu. mesenteroides in kimchi was confirmed by PCR using MDH specific 
primers on Leu. mesenteroides. Also, the enzyme activity of MDH in S-kimchi 
and NS-kimchi was investigated. PCR results showed similar pattern with 
enzyme activity of MDH. S-kimchi containing Leu. mesenteroides significantly 
increased overall acceptability in sensory evaluation.

P12 -039

Quality Characteristics of Flounder Sikhae and Squid Sikhae during 
Fermentation
Mi Ai Lee*, Sun Young Lee, Sang Min Jo, Young Bae Chung, Jungeun Cho, 
Hyun Ju Kim, Tae Woon Kim, Hye-Young Seo, Wan Soo Park World Institute 
of Kimchi, Korea

This study was carried out to investigate the chemical and microbiological 
properties of flounder sikhae (FS) and squid sikhae (SS) during fermentation at 
4°C for 63 days. The quality characteristics of the FS and SS were determined 
by measuring pH, titratable acidity, salinity, reducing sugar content, amino 
nitrogen content, and microbial analysis. The pH values of FS and SS changed 
from 5.62 to 4.65 and from 5.52 to 4.44, respectively. The salinity of FS and SS 
were 3.88% and 1.78%, respectively and the salinity of FS was higher than SS. 
The titratable acidity of FS and SS increased, whereas the reducing sugar 
content decreased gradually during fermentation, and the amino nitrogen 
content of FS and SS increased from 223.04 to 321.26 mg% and 84.13 to 
186.89 mg% during fermentation. The numbers of total and lactic acid bacteria 
rapidly increased up to the second week, and this slowly increased thereafter. 
The higher titratable acidity and growth of lactic acid bacteria resulted in the FS 
as compared with the SS. 

P12 -037

Identification of Tyramine-producing Bacterial Isolates in Kimchi 
and Detection of Their Tyrosine Decarboxylase (tdc) Genes
Min-Ju Kim*, Byoung-Hoon Kim, Keun-Sung Kim Department of Food 
Science and Technology, Chung-Ang University, Korea

Kimchi is one of the most traditional side dishes in Korea and it contains 
fermented vegetables. Tyramine is one of the most prevalent biogenic amines in 
fermented foods. In our previous study, 14 tyramine-producing bacterial 
isolates have been screened from various kimchi samples. In this study, a total 
of 14 tyramine-producing bacterial isolates were identified by using species- 
specific PCR reactions and sequencing partial 16S rRNA genes. The presences 
of tdc genes in all the bacterial isolates were determined by using PCR 
reactions targeting their tdc genes. Among the 14 tyramine-producing bacterial 
isolates, 6 isolates were identified as Lactobacillus brevis, 4 isolates were as 
Lactobacillus curvatus, 2 isolates were as Leuconostoc mesenteroides, and 2 
isolates were as Staphylococcus spp. Our PCR reactions could detect tdc genes 
for all the tyramine-producing bacterial isolates except 2 Leu. mesenteroides
isolates.

P12 -040

Selection of Lactic Acid Bacteria in High Content of Acid and 
Propolis for Kimchi Fermentation
Hye Jung Yang*, Ha Na Woo, Young Kyoung Rhee, Myung Ki Lee, Sung 
Won Moon1 Korea Food Research Institute, Korea, 1Young Dong University, 
Korea

Kimchi involved about 3% of salt for ferment properly and appear desirable 
sensory characters. Since intake high concentration of salt caused various 
cardiovascular diseases, many efforts have been tried to develop of low salt 
content in kimchi. In this sense, we performed preliminary tests with lactic acid 
bacteria (LAB) for apply optimal fermentation in low salt content kimchi. To 
select LAB which grow in low pH and determine suitable concentration of 
antimicrobial material, MRS agar plates were prepared adjusted with HCl 
solution until pH 5.5-2.5, and 0.001-0.2% of propolis was added, respectively. 
After 85 strains of LAB were inoculated each medium, incubated at 30°C, 48 h. 
As a result, 28 strains of LAB were grown in the medium below pH 3.5. In 
propolis, 26 strains LAB were lived in 0.05%. In addition, Bacillus cereus, and 
Pseudomonas aeruginosa were not survived from 0.01%, Escherichia coli
didn’t show from 0.001% of propolis. Lb. collinoides, Lb. delbruekii, Lb. 
hilgardii, P. cerevisiae, Leu. lactis and Leu. pseudomesenteroides were selected 
for growth under pH 3.5 and 0.05% of propolis. These LAB can expect possibly 
using as starters of low salt content in kimchi.

P12 -038

Quantitative Analysis of Microbes Contaminated in Commercial 
White or Brown Rice
Byoung-Hoon Kim*, Min-Ju Kim, Keun-Sung Kim Department of Food 
Science and Technology, Chung-Ang University, Korea

Aerobic mesophillic bacteria (AMB), spore-forming aerobic bacteria (SAB), 
lactic acid bacteria (LAB), yeasts and molds (YM), and Escherichia coli and 
coliforms have been monitored for 15 commercial white or brown rice samples. 
AMB counts ranged 102-107 CFU/g for all the 12 white rice samples. All the 3 
brown rice samples (1.6×107 CFU/g) have 102-fold more AMB counts than the 
white rice (3.8×105 CFU/g). All the 15 rice samples have SAB counts within a 
narrow range (1.0-8.0×102 CFU/g). LAB was detected in 2 white rice samples 
(3.7×103 and 4.0×102 CFU/g) and germinated brown rice (1.42×107 CFU/g) 
only. YM was detected in 2 white rice samples (2.0×102 and 1.0×102 CFU/g), 
germinated brown rice (1.87×105 CFU/g), and 2 brown rice (3.2×103 and 
1.15×104 CFU/g) only. E. coli was not detected in all the 15 samples. Coliforms 
ranged 101-103 CFU/g for 2 white and 2 brown rice samples only. Overall, 
germinated brown rice was contaminated by all the tested microorganisms at 
higher counts.

P12 -041

Effects of Removing Microorganisms of Fresh Ginseng by Various 
Washing Treatments
Da-uhm Lee*, Sun-Duk Cho, Dongman Kim1, Gun-Hee Kim Department of 
Food & Nutrition, Duksung Women’s University, Korea, 1Korea Food 
Research Institute, Korea

The effects of removing microorganisms from the surface of fresh ginseng by 
various washing treatments were analyzed in this study to improve its 
storability and quality during distribution. The number of viable cells was 3.71 
log CFU/g on the soil-covered fresh ginseng, and 1.47-3.55 log CFU/g on all 
others, which showed the effect of removing viable cells by 60.4-4.3% after 
washing. Viable cells of fresh ginseng immersed in 80% ethanol after washing 
was 1.47 log CFU/g, and such treatment with ethanol revealed the most 
significant effect of removing microorganisms. Mold of 1.61 log CFU/g was 
detected on the soil-covered fresh ginseng, but no mold was found on both fresh 
ginseng immersed in electrolyzed acidic water after washing and fresh ginseng 
immersed in 80% ethanol after washing. Analysis on each part of the fresh 
ginseng detected no mold at the main root, but detected mold of 0.42-3.11 log 
CFU/g at the rhizome head, lateral root and root hairs.
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P12 -042

Production and Its Rheological Properties of Cheese-like Fermented 
Soybean
Min Ju Park*, Sam Pin Lee Department of Food Science and Technology, 
Keimyung University, Korea

The solid-state fermentation of roasted soybean flour was performed using 
Bacillus subtilis HA and then followed by 2nd fermentation using Lactobacillus 
plantarum. The roasted soybean flour was converted into the novel fermented 
soy product (pH 6.5, 0.82% acidity) with mucilage and peptides after 1st

fermentation. The pH of fermented soy product decreased by 2nd lactic acid 
fermentation in the presence of 10-30% skim milk, indicating higher acidity 
(1.64-1.99%). The tyrosine content of fermented soy product was determined 
with 216 mg% after 1st fermentation and then increased 246-308 mg% after 2nd

fermentation. Also, protease activity of 1st fermented soy product was 14.3 
unit/g and maintained with range of 5.2-17.5 unit/g after 2nd fermentation with 
different amount of skim milk. The soy product fermented by B. subtilis HA 
indicated 1.7×1010 CFU/g of viable cell count and then 2nd fermented soy 
product showed 7.3×1010 CFU/g. The hardness of 2nd fermented soy product 
increased 392, 697, and 711 dyne/cm2 by adding 10, 20, 30% skim milk, 
respectively. The 2nd fermented roasted soy flour showed the similar textural 
properties with a commercial soft cheese.

P12 -045

Culture Characterization and Antibacterial Effect of Submerged 
Culture Using Ganoderma applanatum and Pediococcus pentosaceus
Ji-Eun Kim1,2*, Eun Ji Lee1, Dong Cheol Park3, Sam-Pin Lee1 1Department 
of Food Science and Technology, Keimyung University, Korea, 2World Bio 
Tech Co., Ltd., Korea, 3Department of Hotel and Food Service Industry, 
Gimcheon University, Korea

The submerged culture was performed using Ganoderma applanatum (GA) in 5 
L jar fermentorandthen followed by 2nd fermentation using Pediococcus pento-
saceus isolated from kimchi. G. applanatum in submerged-culture produced 
mycelia (8.32 g/L) and exopolysaccharide (1.62 g/L), respectively. The 2nd

fermentation using Pedi. pentosaceus was conducted at 30°C for 48 h in flask 
culture. The pH of 1st GA culture decreased by 2nd fermentation using lactic 
acid bacteria, and total acidity increased (pH 3.80, acidity 0.18%). Antibacterial 
activity of 2nd fermented GA culture was tested against 6 kinds of pathogen by 
paper disc method. The bacteria were cultured in nutrient broth, and then 
incubated aerobically at 37°C. The mixed culture inhibited the growth of 
Bacillus cereus and Staphylococues aureus (gram positive). The higher 
antibacterial activity was observed in the GA culture fermented by Ped. 
pentosaceus with 5% glucose and 0.5% yeast extract, indicating an inhibition 
zone (diameter 14 mm). These results suggest that submerged culture using 
both G. applanatum and Ped. pentosaceus produced bioactive substance such 
as polysaccharide as well as effective natural antibiotics.

P12 -043

Evaluation of Pill Products Manufactured with Roasted Cereal 
Mixture Fermented by Bacillus subtilis HA
Jung Seok Kim*, Sam-Pin Lee Department of Food Science and Technology, 
Keimyung University, Korea

The solid-state fermentation of roasted cereal mixture (RCM) was carried out 
using Bacillus subtilis HA to enhance the functional properties. The fermented 
RCM with higher mucilage, peptides (215.6 mg%), protease activity (23.7 
unit/g) and wholesome flavor was obtained by fermentation at 42°C for 24 h. 
For commercial pill product, fermented RCM was combined with aged black 
garlic, honey and rice bran powder and then passed through an automatic pill 
producer (die diameter 10 mm). The initial moisture content (23.7%) of pill 
products was reduced to 8.9% by a hot air drying at 50°C for 10 h. The water 
activity of dried pill product was about 0.67. The tyrosine content and protease 
activity of dried pill products were 238.9 mg% and 16.1 unit/g, respectively. 
The viable cell count of dried pill products reduced to 3×105 CFU/g after the 
storage at room temperature for 3 months. The hardness of dried pill products 
increased with 6501 dyne/cm2 during a hot air drying for 16 h. Therefore, the 
dried pill product obtained after a hot-air drying at 50°C for 10 h indicated 
relatively soft texture with 3688 dyne/cm2 of hardness.

P12 -046

Development of Kudzu-Yogurt and Analysis of Components 
Changes during Yogurt Fermentation
Eun-Jung Yang*, Hyun-Jae Shin1, Deuk-Sil Oh, Hyo-Eun Baek, An-Jin Wi, 
Whoa-Sig Park Jeollanamdo Forest Resources Research Institute, Korea, 
1Department of Chemical and Biochemical Engineering, Chosun University, 
Korea

Crude kudzu (Pueraria lobata) root extracts have been used for the treatment of 
hypertension and alcohol intoxication. Also, kudzu root is a rich source of 
polyphenolic compounds and isoflavones. It is necessary to develop the food 
products including kudzu root extracts. In this study kudzu-yogurt has been 
developed using kudzu roots extract and the components changes were 
analyzed during the fermentation. The contents of isoflavone in kudzu were 
puerarin, daidzin, genistin, daidzein, and genistein. Total isoflavones in roots 
are 9,115 mg/kg, in flowers 318 mg/kg and in leaves 145 mg/kg. The 
kudzu-yogurt includes 0.3-1.5% kudzu root extract and 0.2% Lactobacillus 
strains (L. acidophilus, L. casei, L. plantrum). During fermentation (0-48 h), pH 
became lower and acidity higher as fermentation proceeded. The cell 
concentration of Lactobacillus increased rapidly until 24 h and then decreased 
till 30 h. The isoflavones’ contents were changed; especially daidzein increased 
to 208% compared to the control. This was due to the glycolytic activity of 
Lactobacillus strains resulting in the high contents of small isoflavones.

P12 -044

Effects of Yeast Extract on the Physicochemical Properties of 
Dextran Culture Produced by Leuconostoc mesenteroides SM
Se Jin Son*, Young Cheol Song, Sam-Pin Lee Department of Food Science 
and Technology, Keimyung University, Korea

The effect of yeast extract on the microbial production of dextran in a defined 
medium including 20% sucrose was investigated. In the dextran culture 
fermented at 30°C for 24 h, sucrose was efficiently converted into dextran 
polymer, with above 90% of conversion yield. The dextran culture showed the 
highest mucilage content, consistency and viscoelastic properties after 
fermentation at 30°C in the presence of 1% yeast extract, indicating 2.0% of 
soluble dextran and 6.32% of insoluble dextran. The consistency and dextran 
content of dextran culture was drastically decreased by fermentation at 37°C.
The molecular weight of dextran polymer was about 910-944 kDa. The dextran 
culture fermented in the presence of 1% yeast extract indicated higher 
viscoelastic values including higher elastic modulus (G’) and lower viscous 
modulus (G”). But viscoelastic value of dextran culture drastically reduced in 
the presence of above 3% yeast extract. Ultimately, yeast extract may affect the 
production of dextran including soluble and insoluble dextrans as well as 
viscoelastic properties of dextran culture.

P12 -047

Desirable Concentration of Rosemary and Chitosan for Kimchi 
Fermentation
Hye Jung Yang*, Young Kyoung Rhee, Myung Ki Lee, Sung Won Moon1, 
Nu Ri Sin Korea Food Research Institute, Korea, 1Young Dong University, 
Korea

Kimchi is traditional foods to be made from vegetables and has about 3% of salt 
content. Since high salt concentration in foods broke out illness such as 
hypertension and cardiovascular disease, low salt content kimchi have been 
tried to exploit. For low salt content in kimchi, one of the best ways were using 
antimicrobial materials because of adjust appropriate fermentation and 
inhibition of harmful bacteria. To confirm desirable concentration of anti-
microbial materials in kimchi, prepared MRS media using rosemary and 
chitosan, respectively. 85 strains of lactic acid bacteria (LAB) were cultivated 
in MRS broth, inoculated on the rosemary and chitosan media. After 
incubation, all LAB were grown at the rosemary media (0.01-2.0%), whereas 
Pseudomonas aeruginosa, Escherichia coli were inhibited from 0.1% and 
Bacillus cereus didn’t show from 0.5%. Also, chitosan media (0.0001-0.02%) 
showed similarly with rosemary that all LAB were survived at all concen-
tration. However, from 0.005% of chitosan, Pseudomonas aeruginosa, 
Escherichia coli were not showed. Therefore, 0.1% of rosemary and 0.005% of 
chitosan can inhibit some pathogenic bacteria with not influence of LAB’s
growth.



322

2011 KoSFoST

P12 -048

Optimization of Endo-protease Production in Bacillus amylolique-
faciens Culture Design of Experiment
Dong Woon Cho*, Hyun Ah Bae, Ji Hye Kim, Dong Kyu Kang, Dae-Hee 
Lee, Byung Serk Hurh Department of Bio-Research & Development Center, 
Sempio Foods Company, Korea

The aim of this study was to optimize the medium composition for maximum 
endo-protease activity in Bacillus amyloliquefaciens culture using Latin square 
method. Of the 9 carbon sources, soybean flour, galactose and corn steep liquor 
were selected. Soy peptone, yeast extract and malt extract were chosen as the 
nitrogen sources, and (NH4)2HPO4, Na2HPO4, and MgSO4･7H2O were selected 
as inorganic sources. Experiments were repeated 3 times and results were 
analyzed using SPSS program. As a result, corn steep liquor, malt extract, and 
Na2HPO4 were found to have predominant effects on endo-protease production. 
The optimum composition ratio of these sources was determined using Latin 
square method, and the optimum composition ratio was found to be: carbon 
source conc.; 10 g, nitrogen source conc.; 7 g, and inorganic source conc.; 1 g. 
These points were adopted for further optimization through quadratic response 
surface methodology, from which the optimum medium composition ratio was 
found to be: carbon source 14 g, nitrogen source 15 g, inorganic source 1 g. 
This final medium composition yielded in protease activity that is three-folds 
higher than the basic medium.

P12 -051

Identification and Characterization of Genomic Fragment Encoding 
Alginate Lyase Genes from a Metagenomic Fosmid Library
Su-Jung Sim*, Keun Sik Baik1, Seong Chan Park1, Han Na Choe1, Chi Nam 
Seong1, Tai-Sun Shin2, Hee Chul Woo3, Jeong-Young Cho, Duwoon Kim 
Department of Food Science and Technology and Functional Food Research 
Center, Chonnam National University, Korea, 1Department of Biology, 
Sunchon National University, Korea, 2Department of Food Science and 
Nutrition, Chonnam National University, Korea, 3Department of Chemical 
Engineering, Pukyung National University, Korea

A metagenomic fosmid library was constructed using genomic DNA isolated 
from the gut microflora of abalone. Screening of a library revealed a 31.7 kbp 
insert of an alginate lyase positive clone (AlyDW). The AlyDW consisted of 22 
open reading frames (ORFs), three of which (ORF-11, 12 and 13) showed 
similarity to known protein sequences of the alginate lyase gene, which are found 
adjacently in the genome of Klebsiella pneumonia ssp. aerogenes, Vibrio 
splendidus, and Vibrio sp. belonging to the phylum Gammaproteobacteria. The 
highest alginate lyase activity of the clone (AlyDW) was observed at pH 8.0 and 
40°C in the presence of 1mM AgNO3 and 0.1mM NAD+. The alginate lyase 
activity of ORF-11 was confirmed by zymogram active staining and product 
profiles upon thin layer chromatography. Alginate lyase of ORF-11 was 
endolytic enzyme preferring poly (β-D-mannuronate) rather than poly (α
-L-guluronate). ORF-11 contained three highly conserved regions, RSEL, QIH 
and YFKAGVYNQ, which maintained the stable three-dimensional conforma-
tion and function of the alginate lyase.

P12 -049

Reduction of Citrinin Formation in Angkak Produced by Monascus 
purpureus
Hyang-Rin Kang*, Han-Joon Hwang Department of Food and Biotechnology, 
Korea University, Korea

Angkak, a traditional Chinese fungal red rice koji fermented by Monascus
strains, is used as a natural dietary supplement except as colorant. A metabolite 
produced by Monascus purpureus, monacolin K has been proven to be a 
cholesterol-lowering substance. Citrinin, another secondary metabolite, is 
known as a mycotoxin with nephrotoxic and hepatoxic effects, it has a negative 
impact on the acceptance of red mold rice by people. Some Vitamins and plant 
extracts strongly decreased citrinin content in liquid medium cultured by 
Monascus purpureus. When vitamin was added to the culture medium 
decreased citrinin level by 70% (to 15.6 ppm), as compared to control 
condition. Adding riboflavin to culture medium inoculated with Monascus 
purpreus decreased citrinin content from 42.1 ppm to 16.5 ppm, when 
pantothenic acid are added, decreased from 46.9 ppm to 15.6 ppm and 
pyridoxine from 45.5 ppm to 18.0 ppm. The addition of plant extract to the 
culture medium decreased citrinin level by 80% (to 8.8 ppm), as compared to 
control condition. The plant extract of Rubus decreased ctrinin content from 
30.0 ppm to 9.0 ppm, that of Solanum. from 37.1 ppm to 14.5 ppm and Smilax.
from 37.9 ppm to 8.8 ppm.

P12 -052

Screening of Sipjeondaebo-tang Fermenting Lactic Acid Bacteria 
and Compound Changes of Fermented Sipjeondaebo-tang
Mi hyun Kim*, Sang Yoon Choi, Hee-Do Hong, Young-Chan Kim, Jeonghae 
Rho, Jin Yeul Ma1, Chang-Won Cho Regional Food Industry Research Group, 
Korea Food Research Institute, Korea, 1TKM Integrated Research Division, 
Korea Institute of Oriental Medicines, Korea

Sipjeondaebo-tang (SDT) is indicated for deficiency syndrome of both gi and 
blood, marked by pale or sallow complexion, dizziness, lassitude, shortness of 
breath, dislike for talking, poor appetite, pale tongue with thin whitish fur, 
thready and weak pulse. In this study, we investigated the possible application 
of lactic acid bacteria to ferment SDT and compound changes of SDT were 
confirmed using HPLC. In the results of SDT fermentation using 47 lactic acid 
bacteria, we selected 10 lactic acid bacteria significantly reduced the pH of 
SDT. The HPLC results showed significant compound bioconversions of the 
SDT fermented with 10 lactic acid bacteria. In fermented SDT, two peaks 
increase and two peaks decrease were observed. Peak A (RT: 15.2 min) and 
peak D (RT: 22.8 min) were reduced by 33-99 and 3-94% in 10 strains, 
respectively. Peak B (RT: 17.6 min) and peak C (RT: 19.0 min) were increased 
in 1.7-21 and 3-9.8 fold in 10 strains, respectively. Among them, the number 4 
strain showed the most pronounced compound changes (peak A: 99% decrease, 
peak B: 21 fold increase, peak C: 6.5 fold increase, peak D: 67% decrease).

P12 -050

Changes in Starch-Hydrolyzing Activities and Expression Levels of 
Barley α-Amylase Isozyme 2 by Site-specific Mutations and Their 
Combinations
Deok-Man Han*, Seung-Ho Choi, Myoung-Uoon Jang, Jung-Mi Park, Birte 
Svensson1, Tae-Jip Kim Department of Food Science and Technology, 
Chungbuk National University Korea, 1Technical University of Denmark, 
Denmark

α-amylase isozyme 2 (AMY2) from barley malt is hardly expressed in E. coli. 
In order to improve the expression level or specific activity of AMY2, total five 
amino acid residues (Q44, T94, R128, R303, and F325) were mutated by 
site-directed mutagenesis and overlap-extension PCR methods. Various AMY2 
mutants were firstly screened on the basis of starch hydrolyzing activity. All 
mutant AMYs expressed in E. coli under IPTG induction were purified, 
characterized, and compared with each other. Except two mutant AMY2s, 
T94A and R128Q, expressed as insoluble forms, the other mutant AMY2s, 
Q44H, R303K, and F325Y, showed enhanced hydrolyzing activity and 
expression level, compared to wild-type AMY2.

P12 -053

Screening of Hwangryunhaedok-tang Fermenting Lactic Acid Bac-
teria and Compound Changes of Fermented Hwangryunhaedok-tang
Mi hyun Kim*, Young Kyoung Rhee, Kyung-Tack Kim, Young-Chul Lee, Jin 
Yeul Ma1, Chang-Won Cho Regional Food Industry Research Group, Korea 
Food Research Institute, Korea, 1TKM Integrated Research Division, Korea 
Institute of Oriental Medicines, Korea

Hwangryunhaedok-tang (HRT) is the one of well-known traditional herbal 
formula and has been widely used for the treatment of various diseases (purging 
'fire' and lessening virulence of any pathogenic organism) in Korea. In this 
study, we investigated the possible application of lactic acid bacteria to ferment 
HRT and compound changes of HRT were confirmed using HPLC. In the 
results of HRT fermentation using 47 lactic acid bacteria, we selected 10 lactic 
acid bacteria significantly reduced the pH of HRT. The HPLC results showed 
significant compound bioconversions of the HRT fermented with 10 lactic acid 
bacteria. In fermented HRT, two peaks increase and one peak decrease were 
observed. Peak A (RT: 14.4 min) was reduced by 9-62% in 9 strains. Peak B 
(RT: 15.2 min) and peak C (RT: 18.9 min) were increased in 17-54% in 8 
strains and 11-91% in 4 strains, respectively. Among them, the number 4 strain 
showed the most pronounced compound changes (peak A: 62% decrease, peak 
B: 14% increase, peak C: 91% increase).



323

The 78th Annual Meeting

P12 -054

Anti-microbial & Preservability Improving Effect of Food Container 
for Traditional Food
Mi Sook Cho*, Sung Eun Bae, Jung Eun Suk, Eun Joo Choi, Jae Young Park 
Department of Nutrition Sciences & Food Management, Ewha Womans 
University, Korea

Studies for a preservability improving which would keep Korean traditional 
foods as long as possible are required. So we researched for antibacterial effects 
of new container (NC) adding Cium. The Cium is a new compound which has 
been reported that it help food preserve long time. We stored Korean traditional 
dduck (backsulgie and injeolmi), and namul (gosari and chuinamul) into the 
new and common containers, kept them in 4°C and 25°C during 3 days. We 
counted numbers of total cell (TC), Coliform group(CFG), Escherichia coli 
O157:H7, Listeria monocytogenes, Staphylococcus aureus and Bacillus cereus 
everyday (0th, 1st, 2nd and 3rd day). In injeolmi, the AC showed antibacterial 
effects for CFG and E. coli O157:H7 in 4°C and 25°C. But in backsulgie, there 
was not a difference by storage containers. The NC of chuinamul has a 
preservability effects for TC and E. coli O157:H7 kept in 25°C. For gosari, the 
NC has an antimicrobial effect for CFG. The NC has effectiveness concerning 
kinds of dduck, namul and microbes. More researches about preservability of 
traditional foods should be continued in the future.

P12 -057

Probiotic Characterization of Bacillus subtilis KU201 Having 
Antimicrobial and Antifungal Effect from Kimchi
So-Yeon Kim*, Na-Kyoung Lee, Eun Jin Han, Hyun-Dong Paik Division of 
Animal Life Science, Konkuk University, Korea

The objective of this study was to isolate probiotic Bacillus strain having 
antimicrobial and antifungal characters from kimchi. Strain KU201 was isolated 
using TSA medium after 30 min of heating at 80°C. Strain KU201 was 
identified by API system and 16S rRNA sequencing as Bacillus subtilis. The 
antimicrobial effect of B. subtilis KU201 was shown a broad spectrum against 
most gram-positive bacteria and molds. B. subtilis KU201 was stable in 
artificial gastric juice and artificial bile acid. Also, this strain was not produce 
hazard enzyme, β-glucuronidase. And B. subtilis KU201 produced bacteriocin. 
The antimicrobial substances produced by B. subtilis KU201 were sensitive 
against proteinase K and α-chymotrypsin. Also, antimicrobial substances 
produced by B. subtilis KU201 was stable over a pH range of 3 to 9 for 4 h and 
withstood exposure to temperatures of 50-90°C for 30 min. The mode of 
inhibition against L. monocytogenes ATCC 15313 was bactericidal by breakage 
of indicator cell membrane. The molecular weight of KU201 bacteriocin was 
3.5 kDa by SDS-PAGE. These results demonstrate the possibility of potential 
probiotic strains from kimchi.

P12 -055

Optimal Reaction Conditions for Polymerization of Catechin by 
Laccase in Using Acetone as Co-solvent
Hoon Kim*, Gil-Hun Baek, Ji-Yeon Park, Kwang-Won Yu, Sung-Sun Park1, 
Hyung Joo Suh1, Kwang-Soon Shin2, Tae-Young Kim3 Department of Food 
Science and Technology, Chungju National University, Korea, 1Department of 
Food and Nutrition, Korea University, Korea, 2Department of Food Science and 
Biotechnology, Kyonggi University, Korea, 3Bionic Trading Co., Ltd., Korea

The present study focused on the laccase-catalyzed polymerization of catechin 
for development of polymeric antioxidants to amplify the anti-oxidant activity. 
The laccase-catalyzed polymerization was carried out in a mixture of acetate 
buffer (pH 5.0) and a polar organic solvent (95:5%, v/v). Polymeric precipitates 
were formed during the reaction, which were collected by centrifugation. The 
resulting polymer was soluble in dimethyl sulfoxide (DMSO). Among the 
reaction temperatures examined, the highest yield was achieved at 50-60°C.
The polymer was estimated by HPLC equipped with Luna 5u C18 (2) column 
using eluant of 1% acetic acid and acetonitrile. The effects of reaction time and 
the amount of laccase were examined in using acetone as co-solvent. The 
polymer increased as a function of the time and laccase amount in acetone 
co-solvent. The laccase-catalyzed polymerization of catechin has been also 
examined in aqueous acetone with various pH. In using acetone as co-solvent, 
the polymer was very high in pH 5.0. These results suggested that catechin was 
oxidatively polymerized by laccase in a mixture of a polar organic solvent and 
buffer to give a new class of flavonoid polymers.

P12 -058

Effects of Lactic Acid Bacteria Inoculants on Biogenic Amines 
Formation in Cabbage-kimchi
Jin Seok Moon*, Ji Eun Ahn, Ling Li, Jeong Seon Heo, So-Young Kim1, 
Nam Soo Han Department of Food Science and Technology, Research Center 
for BioResource and Health, Chungbuk National University, Korea , 1Rural 
Development Administration (RDA), Korea

This study was performed to investigate the effect of lactic acid bacteria (LAB) 
on formation of BAs in kimchi. For this, Lactobacillus brevis (LB), Lb. 
plantarum (LP), Lb. sakei (LS), Weissella confusa (WC), Leuconostoc 
mesenteroides subsp. mesenteroides (LM) were inoculated in kimchi with 
concentration of 5×107 CFU/mg each and BAs contents were monitored during 
the fermentation at 4°C for 30 days. As result, In non-starter kimchi, 89.23 
mg/kg of total BAs was detected before fermentation, which were mainly 
originated from anchovy sauce and, after 30 days fermentation, it was increased 
upto 124.34 mg/kg. In case of tyramine, after fermentation 24.6±0.20 mg/kg 
was detected in the control kimchi, however the levels were remarkably 
increased to 46.2±2.72 mg/kg and 44.0±3.40 mg/kg in LP- and LB-added 
kimchi, respectively. In case of histamine, 24.6±0.20 mg/kg was detected in the 
control, but it was increased to 53.8±1.15 mg/kg in LS-added kimchi. We 
observed the existence of genes and enzyme activities for tdc in LP and LB 
strains and hdc in LS strain. This is the first report about the role of LAB in 
BAs formation in kimchi.

P12 -056

Properties of an Antimicrobial Substance from a Bacillus subtilis
Isolated from Cheonggukjang
Salum Kindoli1*, Hwang A Lee1, Jeong Hwan Kim1,2 1Division of Applied 
Life Science (BK21), Graduate School, Gyeongsang National University, 
Korea, 2Institute of Agriculture and Life Science, Gyeongsang National 
University, Korea

Bacilli were isolated from cheonggukjang and 7 isolates inhibited Bacillus 
cereus ATCC14579, Listeria monocytogenes ATCC 19111, Staphylococcus 
carnosium, Enterococcus faecalis ATCC29212, and Leuconostoc mesenteroides 
ATCC9135. W42, K21 and SKE12 inhibited indicators most significantly. W42 
and SKE12 weakly inhibited Penicillium roqueforti ATCC 1129 and Asper-
gillus awamori ATCC 14331 but K21 did not. 16S rRNA sequencing showed 
that all three were Bacillus subtilis (99%). The antimicrobial substance seems a 
bacteriocin since proteinase K treatment destroyed the antimicrobial activity. 
For growth media, TSB (tryptic soy broth) and BHI (brain heart infusion) were 
good for the bacteriocin production wehereas no antimicrobial activity detected 
on nutrient broth. The bacteriocin maintained 50% of its activity after 15 min at 
80°C and 12.5% activity still remained after 15 min at 100°C. Bacteriocin was 
most stable at pH 7 and 50% activity remained either at acidic pHs or alkaline 
pHs. The apparent molecular weight was ca 15-13 kDa as judged by SDS- 
polyacrylamide gel overlay with sensitive indicators.

P12 -059

Change of the Contents of Biogenic Amines during the Storage at 
Different Temperature
Jin-Man Kim*, Jung-Huck Park, Han-Joon Hwang Department of Food and 
Biotechnology, Korea University, Korea

Four different commercial products of Korean traditional rice wine, makgeolli, 
were analyzed for biogenic amines (BAs) contents using HPLC. The samples 
were stored at three different temperatures, 4, 15, and 25°C and then, the BAs 
contents were analyzed every 5 days. The contents of putrescine, cadaverine, 
histamine, tyramine, spermidine and spermine in makgeolli samples were found 
to be in the range of 160-292 ppm for a period of 30 days at 4, 10 and 15°C.
Overall biogenic amine contents in most samples appeared to increase during 
storage at 15°C, 25°C, but didn’t change significantly at 4°C. Especially, the 
contents of histamine increased constantly in all samples during the 30 days of 
storage at 15 and 25°C. In a sample, content of histamine was first 9 ppm and 
then increased to 304 ppm after the storage at 25°C for 30 days. Also, the 
content of tyramine tended to increase as the storage temperature increases. 
These results indicate that the cold chain system for transporting and 
merchandising of makgeolli is considered safe hygienically.
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P12 -060

Effect of Lacticin KC24 Produced by Lactococcus lactis KC24 
against Listeria monocytogenes in Sterilized Milk
Eun Jin Han*, Na-Kyoung Lee, Ji Eun Choi, Hyun-Dong Paik Division of 
Animal Life Science, Konkuk University, Korea

The objective of this study was to investigate the effect of lacticin KC24 against 
Listeria monocytogenes in sterilized milk. Lacticin KC24 was produced by 
Lactococcus lactis KC24, isolated from kimchi. L. lactis KC24 was cultivated 
in 5 L jar fermentor at 35°C for 18 h. Lacticin KC24 was concentrated by 60% 
ammonium sulfate precipitation. Mixed culture of L. monocytogenes (ATCC 
15313, ScottA, H7969, H7962 and H7762) was used as the target organism. 
The mode of inhibition was determined by treatment of 0, 100, 200 AU/mL of 
partially purified lacticin KC24. L. monocytogenes was inhibited by lacticin 
KC24, while control (without lacticin KC24) is increased in 20 mM phosphate 
buffer. Lacticin KC24 and nisin was treated in sterilized milk at 100 AU/mL 
and 200 AU/mL, respectively and inoculated about 4 log CFU/mL of mixed 
culture of L. monocytogenes. And control was sterilized milk without 
bacteriocin. Compared with control, all other treatments were inhibited the 
growth of L. monocytogenes in sterilized milk within 14 days at 4°C.These
results demonstrate that lacticin KC24 shows possibility as a potential 
biopreservative in dairy products.

P12 -063

Isolation and Culture Conditions of Lactic Acid Bacteria Which 
Producing β-Glucosidase
Chunghee Lee*, Ok-Hee Byun1, Kun-Sub Shim2, Chan-Kyu Han3, Young-Seo 
Park1 Department of Food Engineering, Dankook University, Korea, 
1Department of Food Science and Biotechnology, Kyungwon University, 
Korea, 2Greenbio Co., Ltd., Korea, 3Korea Food Research Institute, Korea

β-Glucosidase is a representative bioconversion enzyme which acts upon β1->4 
bonds linking two glucose or glucose-substituted molecules and catalyzes the 
hydrolysis of terminal non-reducing residues in β-D-glucosides with release of 
glucose. Lactic acid bacteria which produce β-glucosidase were screened from 
the fresh vegetables and fruits using esculin-containing agar plate. The strains 
which showed black zone around the colony were selected and their β
-glucosidase activities were checked with p-nitrophenyl β-D-glucoside as a 
substrate. The 213 isolates which showed high β-glucosidase activity were 
cultured into MRS medium containing 1% puffed red ginseng extract for 4 days 
and the ginsenosides were extracted from the culture supernatant. The extracted 
ginsenosides were analyzed using thin layer chromatography. Among the 
isolates, ON179 and YLB8 showed high β-glucosidase activity with 8.4 and 8.7 
AU/mL, respectively, and converted major ginsenosides into protopanaxadiol, 
protopanaxatriol, and R0. Both isolates ON179 and YLB8 were identified as 
Leuconostoc mesenteroides.

P12 -061

Antibacterial Effects of Extracts of Stems and Leaves of Ginseng 
(Panax ginseng C. A. Meyer) Produced by Subcritical Water 
Extraction against Various Food-borne Pathogens
Won Ju Kim*, Keun Young Min, Young-Seo Park1, Pahn-Shick Chang2, Myong-Soo 
Chung3, SangWoo Cho4, Kee-Tae Kim5, Hyun-Dong Paik Division of Animal Life 
Sciences, Konkuk University, Korea, 1Department of Food Science and Biotechnology, 
Kyungwon University, Korea, 2Program in Food Science and Biotechnology, Seoul 
National University, Korea, 3Division of Food Science and Engineering, Ewha Womans 
University, Korea, 4Pulmuone Co., Ltd., Korea, 5Bio/Molecular Informatics Center, 
Konkuk University, Korea

Antimicrobial effect of ginseng stems and leaves extract via subcritical water extraction 
(SWE) at various temperatures on food-borne pathogens, Bacillus cereus, Salmonella 
Enteritidis, Escherichia coli O157:H7 and Listeria monocytogenes were investigated. 
The SWE extract at 190°C yielded the greatest quantities of phenolic compounds 
(98.38±2.4 mg/g of solid). B. cereus was more sensitive to the tested extract and a 
highly relationship (R2=0.978) was detected between the diameter of the inhibition zone 
and the phenolic contents. Furthermore, the number of cells treated with 4% extract 
(SWE, 190°C) was reduced by 8-9 log CFU/mL compared with the controls after 24 h. 
This result suggests that the extract caused cell death rather than inhibiting cell growth. 
In the case of treatment with 0.5% extract during incubation in distilled water, the cell 
numbers of strains, all except B. cereus, were increased; this increase was attributed to 
the nutrients provided by the extracts. Transmission electron microscopy showed 
disruption of the cell membranes with the release of cellular contents. The ginseng 
extract can be considered as an alternative to natural food preservatives. 

P12 -064

Bioconversion of Ginsenosides from Puffed Red Ginseng Using 
Lactic Acid Bacteria
Chunghee Lee*, Hyun-Sik Shin1, Kun-Sub Shim2, Chan-Kyu Han3, Young-Seo 
Park1 Department of Food Engineering, Dankook University, Korea, 1Depart-
ment of Food Science and Biotechnology, Kyungwon University, Korea, 
2Greenbio Co., Ltd., Korea, 3Korea Food Research Institute, Korea

To convert the major ginsenosides of red ginseng such as Rb1 and Rc into 
minor ginsenosides which show high absorption rate into human intestinal tract, 
β-glucosidase-producing Leuconostoc mesenteroides YLB8 was isolated and its 
optimum culture conditions for the cell growth and bioconversion were 
examined. When L. mesenteroides YLB8 was cultured into MRS medium 
containing puffed red ginseng extract, the optimum culture time, initial pH, 
temperature, glucose concentration, and puffed red ginseng extract were 8 days, 
pH 8.0, 30°C, 1% (w/v), and 14°Bx, respectively. When L. mesenteroides YLB8 
was cultured into MRS medium containing 14°Bx puffed red ginseng extract at 
optimum condition, it was identified using HPLC that Rg1 and Rg3 increased 
in the culture supernatant by bioconverion. When L. mesenteroides YLB8 was 
cultured with Bifidobacterium asteroids and L. mesenteroides ON 179 with a 
ratio of 0.8:4.0:0.2, the concentration of Rg1 in the culture supernatant 
increased 20-fold by bioconverion.

P12 -062

Antibacterial Activities of Wheat Processing By-products
Eun-Hye Ka*, Eun-Ji Choi, Moon-Sun Hahm1, Myung-Hee Kim1, Hae-Dong 
Jang, Young-In Kwon Department of Food and Nutrition, Hannam University, 
Korea, 1Research Institute, Bioprogen Co. Ltd., Korea

In the current study, we evaluated the antibacterial activity of selected Korean 
edible plant-seeds against food-borne pathogens such as gram-positive bacterial 
strains (Staphylococcus aureus, Bacillus cereus, and Listeria monocytogenes) 
and gram-negative bacterial strains (Escherichia coli, Salmonella Typhimurium). 
The antibacterial activity was first tested by the well diffusion assay, and then 
the minimum inhibitory concentration (MIC) and Time-Kill curve were deter-
mined. Wheat bran showed significant antibacterial activity; the most sensitive 
organism was S.aureus with an MIC of 1.25 mg/ml. The antibacterial activities 
of 2,6-dimethoxy-1,4-benzoquinone (DMBQ) was detected in the wheat by- 
products such as wheat germ and wheat bran which were detected in the wheat 
by products extract using HPLC. Wheat bran showed higher antibacterial 
activity than that of wheat germ on S. aureus. Results suggested that wheat bran 
extract which have high antibacterial activity to develop natural antimicrobials 
and food preservatives for controlling food-borne pathogens.

P12 -065

Antimicrobial Activities of 5 Selected Wheat Extracts against Food 
borne Pathogens
Eun-Ji Choi*, Sung-Hoon Jo, Eun-Hye Ka, Hak-Sung Lee1, Hae-Dong Jang, 
Young-In Kwon Department of Food and Nutrition, Hannam University, 
Korea, 1Research Institute, Bioprogen Co. Ltd., Korea

In recent years, Antimicrobial research with natural products is a new field and 
there is an increased need for natural preservatives in food. Therefore, the 
antimicrobial activity of 5 selected wheats against Gram-positive bacteria such 
as S.aureus, B.cereus and Gram-negative bacteria such as E.coli, S. Typhi-
murium and L. monocytogenes were evaluated. A major bioactive compound 
2,6-dimethoxy-1,4-benzoquineno (DMBQ) in extract of 5 selected wheats 
(JK;Jokyoung, KK;Keumkangmil, UR;Urimil, WW;Winter wheat, DNS;Dark 
nourthern spring wheat) by high-performance liquid chromatography. In our 
previous study, standard DMBQ was high antibacterial agents to S.aureus. In 
this study, WW and WR were the most highly inhibitory to S.aureus. WW and 
WR which had the highest DMBQ content showed significant antibacterial 
activity; the most sensitive organism was S.aureus with an MIC (WW; IC50 0.50 
mg/ml and IC50 WR;1.25 mg/ml). Wheat, a by-product generated in large 
quantities by the flour milling industry, could thus be utilized as a source of the 
antimicrobial agent. Results suggested that WW has high antimicrobial and can 
be used as food preservatives for controlling food-borne pathogens.
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P12 -066

Evaluation of Antibacterial Activity of Essential Oil from Artemisia 
capillaris
Miran Jang*, Kyung-Mi Chang, Gun-Hee Kim Plant Resources Research 
Institute, Duksung Women’s University, Korea

This study investigated antibacterial activities of essential oil from A. capillaris 
against three Gram-positive and two Gram-negative bacteria. The antibacterial 
activity of the oils was determined by paper disc diffusion, minimum inhibitory 
concentration (MIC) and minimum bactericidal concentration (MBC). Anti-
bacterial activities of Essential oil of A. capillaris had an inhibition zones gainst 
all tested bacteria (11-13 mm). MIC of essential oil from A. capillaris was 5㎍
/ml against all tested five bacteria. MBC values were determined to be from 5 
to 20 ㎍/ml against four bacteria except Serratia marcescens. Therefore, the 
essential oil of A. capillaris has a potent antibacterial activity against food- 
borne pathogens, and is expected to be used as a novel food preservative.

P12 -069

Clarification Characteristics of Fermented Honey Wine
Dae-Hyoung Lee*, Heui-Yun Kang, Yong-Seon Lee, Chang-Hui Cho, Soon-Jae 
Kim, Kyeong-Yeol Park Gyeonggido Agricultural Research & Extension 
Services, Korea

Acacia honey, chestnut honey, citrus honey, flowermix honey was fermented 
using yeast fermentation quality change type, change the honey to the mix and 
quality of the fermentation period were investigated. Preparation Korea 
traditional wine has developed a variation of the honey wine. Effects of 
supplements, filtration and clarification of honey wine (mead) were investigated. 
When given the amount of lactic acid changes were similar to the 8.2-9.1% 
alcohol.Sensory results have a 0.6% lactic acid was the highest acceptability. 
9.5% of ethanol was produced by addition of 0.2% citrus fruit pill and its 
ethanol contents were not affected by addition concentration of citrus fruit pill. 
Total acceptability was the best in the honeywine from addition of 0.2% citrus 
fruit pill andand high bioactive polyphenol compound (140 mg/L). Volatile 
compounds of honeywine were isoamylalcohol analysis. Filtration method 
using a variety of experimental results, the clarification gelatin processing from 
more general celite filtration and low values   of turbidity was 0.524 NTU. 
Clarification of honey was best of celite.

P12 -067

Development of Modified Industrial Production Method of Crude 
Rice Wine (Makgeolli) with Yulmu
Heui-Yun Kang*, Dae-Hyoung Lee, Chang-Hui Cho, Yong-Seon Lee, 
Soon-Jae Kim, Kyeong-Yeol Park Division of Crop Development, Gyeonggido 
Agricultural Research & Extension Services, Korea

The composition of yulmu is moisture 10.4%, protein 21.3%, fat 3.7%, 
carbohydrates 61.1%, textiles 2.0% and minerals 1.4%. Other starch carbo-
hydrates such as grains have proteins and fats of the active ingredient pretty 
much represent the stickiness. We carried out improvement that Gyeonggi rice 
wine (makgeolli) was making the alcohol with yulmu (adlay or Job's tears, Coix 
lachryma-jobi L. var. mayuen Stapf). It was produced 15.1±0.7% under condi-
tion steamed rice 80%, steamed yulmu 20%, improved traditional nuruk
(Hankook Enzyme Co.) for raw materials 0.2%, yeast (Saccharomyces 
cerevisiae) 0.07%, at 25°C during 10 days. It was prepared yulmu for adding 
grain which was pressed with roller. Yulmu has diuretic and tonic effect, beauty 
is also known to be good. Yulmu is used drinking as tea has the effect following 
real tonic diuretic, analgesic action, because the swelling, neuralgia, rheu-
matism, bladder stones, etc. using in traditional medicine. The increased usage 
of yulmu over 20% leads out good sensory test of yulmu rice wine. It is 
expected to promote consumption of local agricultural products.

P12 -070

Quality Evaluation of Convenience Model Foods for Active Senior 
Group
Ji-Eun Jang*, Ji-Eun Oh, Weon-Sun Shin Department of Food and Nutrition, 
Hanyang University, Korea

For elderly who have economic power and pursuing active lifestyles, twenty- 
four model menus to promote their health and to control their metabolic 
syndrome(12 types for normal, 6 types for diabetes & 6 types for hypertension) 
were developed and their physicochemical and biological qualities during 
storage at different temperatures were evaluated. As the results, pH were 5.76 
and 5.53 at 10 and 18°C during 48 h storage in pHs were not changed during 48 
h storage at any temperatures in 24 sample. As recommended in Korean food 
code (KFDA), total plate count of 24 samples were satisfied with the standard. 
And coliform count increased in all samples at 10 and 18°C. E. coli was not 
detected in 23 samples stored at 10°C for 48 h, but detected in one sample in at 
10 and 18°C. Staphylococcus aureus were detected in the sample stored at 18°C
and the other samples stored at detected in the sample stored at 10 and 18°C.

P12 -068

Physicochemical Characteristics of Korean Traditional Makgeolli
and Yakju Fermented from Rice Variety
Dae-Hyoung Lee*, Heui-Yun Kang, Yong-Seon Lee, Chang-Hui Cho, 
Soon-Jae Kim, Kyeong-Yeol Park Gyeonggido Agricultural Research & 
Extension Services, Korea

Makgeolli consumption has been increasing recently. General food production 
in rice cultivation is difficult due to high cost. So, in high-yielding rice 
(Tongilbyeo-Anda, Boramchan, Deuraechan, Dasan 1 rice) lowering the 
production cost of making alcohol was carried out. Tongilbyeo of physico-
chemical properties and sensory evaluation of makgeolli and yakju were 
investigated during fermentation by using koji method and uncooked method. 
Alcohol contents of koji makgeolli and uncooked makgeolli were fermentation 
to 16.7% and 19.6%. The maximum amount of ethanol (14.3%) was produced 
when were added to koji Dana 1 rice. Total acidity contents was not difference 
about 0.26-0.31% to 10 days of fermentation. Total acceptability was the best in 
the koji makgeolli and uncooked makgeolli from Dasan 1 and other accept-
ability were not difference. Alcohol contents of cooked yakju and uncooked 
yakju were fermentation to 17.7-20.5% and 17.9-19.7%. Uncooked yakju had 
the highest amino acidity content at 0.195%, cooked yakju made of Anda, 
Boramchan, Deuraechan and Dasan 1 rice had about 0.113% amino acidity.

P12 -071

Inhibition Effect of Bacillus subtilis on Growth of Bacillus cereus
Hui-gyeong Seol*, Yu-jin Ko, Hae-su Je1, Chung-ho Ryu Division of Applied 
Life Science (BK21 program), Institute of Agriculture and Life Science, 
Gyeongsang National University. Korea, 1Geumgang-nongsan Co., Ltd., Korea

Bacillus cereus is a spore-forming bacterium that can be frequently isolated 
from soil and some food, especially in jangs of Korea. The aim of this study is 
to inhibit contamination of jangs by B. cereus using superior strains as micro-
biological methodology for quality improvement of various Korean traditional 
jangs. The cheonggukjang manufactured in company A which has performed 
the consultant for reduce B. cereus showed lower level of B. cereus than it of 
company B. B. subtilis 294 and 3711 isolated from company A were inoculated 
with B. cereus KCCM 12142. When B. subtilis 294 incubated as initial 
concentrate 106 CFU/ml with B. cereus, B. cereus were not detected from the 
cheonggukjang until 48h. Also, B. subtilis 3711 showed more effective activity 
to inhibit the growth of B. cereus. Both B. subtilis 294 and 3711 showed more 
strong activity when grown in the soymilk medium. B. cereus was not detected 
in the cheonggukjang when fermented with 106 CFU/mL of B. subtilis and 102, 
104, 106 CFU/mL of B. cereus, respectively. This study suggest that safe and 
effective fermentation could be maintained by using B.subtilis strains.
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P12 -072

Determination of Ca, K, Mg, P, Se, and Si Content in Domestic 
Beer
Kang Hyun Choi*, Se Rom Park, So A Shin, Soon Ah Kang1, Ki-Hyo Jang 
Department of Food and Nutrition, Kangwon National University, Korea, 
1Department of Fermented Food Science, Seoul University of Venture & 
Information, Korea

Beer is the one of most enjoyable and fascinating drink and produced from 
basic materials (malted cereals, hops, water and yeast). Although basic 
materials are employed in brewing, non-malt cereals are also used as an adjunct 
with barley malt. Various compounds found in beer are alcohols, amines, 
carbonyls, esters, minerals, organic acid, sulfur compounds, phenols and a 
mumber of miscellaneous compounds. In this study, we determined the Ca, Cr, 
K, Mg, P, Se, and Si content in 12 domestic beer by using ICP-AES 
(Inductively Coupled Plasma-Atomic Emission Spectrometer). Si has been 
reported as important for the growth and development of bone cartilage in 
human being. Among 6 minerals, K and P were major minerals in beer. 
Concentration of minerals in beer were: 19.1-53.7 ppm (Ca), 91.3-185.7 ppm 
(P), 38.7-64.6 ppm (Mg), 0.2-0.8 ppm (Se), 160.9-265.9 ppm (K), 8.7-26.3 ppm 
(Si), and <0.1 ppm (Cr). In addition, we brewed beer and evaluate the mass 
balance of Si through the process. Yield of Si was 45.5%.

P12 -075

Microbiological Quality of Essential Oils in Pork during Cold 
Storage
Da-Uhm Lee*, Mi Sook Chung1, Hye Kyoung Han, Gun-Hee Kim1 Plant 
Resources Research Institute, Duksung Women's University, Korea, 1Depart-
ment of Food and Nutrition, Duksung Women's University, Korea

The quality of pork in three essential oils (Chrysanthemum. indicum, 
Zanthoxylum schinifolium and Zanthoxylum piperitum) and its combinations (C. 
indicum with Z. schinifolium, C. indicum with Z. piperitum and Z. schinifolium 
with Z. piperitum) by the microbiological quality of the storage period were 
investigated. Five g of pork loin is minced and then added with 6 types essential 
oil (0.5%, 2%). This study was tested during storage at 4°C for 0, 3, 6 and 12 
days. As a result, 2% C. indicum treatment and 2% C. indicum combinations 
(1.96-3.12 log CFU/g) were the most effective microbial growth inhibition. 
Also all the storage period, the number of viable cells of pork added with 
essential oils significantly decreased (p<0.05).

P12 -073

Characterization of Bifidobacterium longum Strain Producing Gamma- 
aminobutyric Acid
Kang Hyun Choi*, Jeonghee Surh, Jae-Cheol Lee, Ki-Hyo Jang Dept. of Food 
and Nutrition, Kangwon National University, Korea

GABA (gamma-aminobutyric acid), a non-protein amino acid, is widely distri-
buted among various prokaryotes and eukayotes. GABA has several physio-
logical functions including regulation of neurological disorders and hypotensive 
effect. Although various strains of bacterial cells were known to be GABA- 
producing bacteria, because of safety problems, their application in GABA 
production is little explored. For the screening of GABA-producing bacteria, 
nine commercial strains of lactic acid bacteria and bifidobacteria were tested. 
The strain Bifidobacterium longum BG showed the GABA-producing ability in 
MRS broth with 1% monosodium glutamate (MSG). When cells were 
permeabilized with toluene treatment prior to enzymatic reaction, conversion 
efficiency from glutamate to GABA were further improved, indicating that 
major enzyme activity, responsible for GABA production, was the cellular 
form. The GABA-producing ability of B. longum BG was further investigated 
using brown rice juice. The results imply that B. longum BG has the potential to 
be developed as a strain for GABA production.

P12 -076

Antimicrobial Activities of Non-alcoholic Concentrate Products 
from Korean and Foreign Wines against Food-borne Pathogens
Seohee Lee*, Miran Jang1, Eunyoung Hong, Gun-Hee Kim Department of 
Food and Nutrition, Duksung Women’s University, Korea, 1Plant Resources 
Research Institute, Duksung Women’s University, Korea 

In this study, the antimicrobial activities of two non-alcoholic wine concentrate 
products (WCPs) against three Gram (+) bacteria and two Gram (-) bacteria 
were investigated. The antimicrobial properties of WCPs were evaluated by 
measuring the time kill analysis (survival curve plot), MIC (minimum inhibi-
tory concentration) and MBC (minimum bactericidal concentration). The tested 
concentration contained serial dilutions of ranging from 50 to 1.56 mg/mL and 
the tested time determined at 0-48 h. Two WCPs have strong antimicrobial 
effects against all tested bacteria and foreign wine concentrate product (FWCP) 
has more effective than Korean wine concentrate product (KWCP) against all 
tested bacteria. KWCP have not inhibitory effect against Serratia marcescens. 
Most of all bacteria were inhibited within 8 h by two WCPs and inhibition 
effects completely lasted for 48 h. MIC and MBC values of KWCP were 
determined 50 mg/mL and FWCP were determined 25 to 50 mg/mL against 
almost bacteria. From this result, non-alcoholic wine concentrate products have 
a potent antimicrobial activity against food-borne pathogens. 

P12 -074

Effect of Storage Temperature on Fermentation Characteristics of 
Mukeunji
Hyo Ju Kim*, Min Ji Kim, Mi Ae Bang, Ki Myong Kim, Kyung Hee Jung 
Jeonnam Biofood Techonology Center, Jeonnam Bioindustry Foundation, 
Korea

Mukeunji is a traditional Korean long-term fermented kimchi at low tempera-
tures. Recently, many Koreans have started to consume mukeunji. In the present 
study, quality changes of mukeunji were investigated at different fermentation/ 
storage temperatures (fermentation- 5°C, 10°C, RT, storage-0°C, 4°C).
Characteristics of mukeunji were influenced by the fermentation temperature 
during 6 days. Changes in pH and titratable acidity of mukeunji fermented at 
5°C, 6 days were 5.9 and 0.35%, respectively, while the pH and TA of mukeunji
fermented at 10°C and RT (room temperature, winter season), 6 days were 4.9, 
0.5% and 5.9, 0.3%, respectively. During fermentation of mukeunji, total 
numbers of viable cell and lactic acid bacteria was 105 and 106 CFU/ml at 5°C,
106 and 107 CFU/ml at 10°C, and 106 and 106 CFU/ml at RT. Despite of 
different storage temperatures of 0°C and 4°C, quality changes of mukeunji
were similar. Effect of the temperature of the fermentation on characteristics of 
mukeunji was more significant than storage temperature.

P12 -077

Complete Genomic Analysis of Two Bacillus cereus-specific Phages 
BCP8-2 and BCP901: the New Members of SPO1-like Myoviruses
Nadeeka Bandara*, Jun Hee Jo, Bit Na Song, Sangryeol Ryu1, Kwang Pyo 
Kim Laboratory of Food Materials Sciences, Department of Food Science and 
Technology, College of Agriculture and Life Sciences, Chonbuk National 
University, Korea, 1Laboratory of Molecular Food Microbiology, Department 
of Food and Animal Biotechnology, Department of Agricultural Biotechnology, 
Seoul National University, Korea

Genomic analysis of phages provides valuable information to understand the 
host and evolution of phages. We report extended host range of BCP 8-2 and 
BCP 901 isolated from Jangryu specific for B. cereus. BCP8-2 and 901 can lyse 
24/40 and 24/40 of food isolates, while 119/144 and 101/144 of human patient 
isolates, respectively. BCP 8-2 and 901 contain 159,071 bp and 159,491 bp 
dsDNA respectively, with terminal redundancy. They encode 185 ORFs with 14 
tRNAs and 190 ORFs with 19 tRNAs. More than 90% of assigned ORFs share 
homologies with other phages infecting to members of Firmicutes especially 
with Staphylococcus phage K, Listeria phage A511 and P100. No allergy- 
related protein, antibiotic resistance gene and, pathogenic bacteria-originated 
protein were identified. Dot plot analysis show high similarity each other. The 
putative holin of two phages showed 100% identity. Endolysin and tail fiber 
genes of two phages showed limited similarities each other, providing possible 
explanation on the different host range of two phages. Moreover, they contain 
approximately 1/3 ORFs for DNA replication among the assigned putative 
ORFs which might confirm the broad host range.



327

The 78th Annual Meeting

P12 -078

Production of Sikhae Fermented Beverage Using Takju Yeast and 
Dextran Producing Isolates from Kimchi
Seunghwan Hwang*, Jihee Park1, Hyoju Ahn, Chang-Ho Chung Department 
of Culinary and Food Service Management, Sejong University, 1Department 
of Food Science, Sejong University, Korea

Sikhae is a traditional sweet Korean rice beverage, made by pouring malt water 
onto cooked rice. Most of case, additional sucrose is used for preparation of the 
beverage. Modification of a Leuconostoc fermentation with sucrose and 
maltose, limiting the enzymatic reaction, yields functional oligosaccharides 
called isomaltooligosaccharides. Dextran-like exopolysaccharides producing 
strains were isolated from kimchi and its ingredients. NCBI BLAST analysis of 
16S rRNA genes (500-600 b.p.) of isolates revealed that the isolated bacteria 
belong to one of species of Leuconostoc spp. and Weissella spp. Using the 
isolates with takju yeast, a fermented alcoholic beverage made from sikhae has 
been developed. When both of yeast and each of isolates inoculated for the 
fermented beverage it produced around 4-5 %(w/v) ethanol and isomaltooligo-
saccharides during fermentation. Modification of sikhae fermentation can 
produce a functional fermented beverage.

P13 -002

Physical Properties of Hallabong Tangor Powder by Different Drying 
Methods
Chung Woo Lee1*, Hyun-Jeong Oh2, Yong Hwan Kim2, Yu Sung Oh2, Sang- 
Bin Lim1, 2 1Department of Food Bioengineering, Jeju National University, 
Korea, 2Biotechnology Regional Innovation Center, Jeju National University, 
Korea

Hallabong Tangor (Citrus kiyomi × ponkan) was dried using hot air drying, 
freeze drying, and fluidized bed drying methods. The physical properties of 
their powder such as loose bulk density, compaction density, volume reduction 
rate, water solubility, and swelling capacity were measured. The loose bulk 
density and the compaction density of whole fruits and pressed cake were lower 
in the freeze dried powder than in hot air and fluidized bed dried powder, and 
increased significantly with decreasing the particle sizes. The volume reduction 
rate of fluidized bed dried juice was lower than freeze and hot air dried whole 
fruits and pressed cake. Freeze and hot air dried whole fruits were significantly 
different in water solubility with different particle size, but pressed cake was 
not. The water solubility increased with decreasing the particle size of whole 
fruits and pressed cake. The swelling capacity was lower in fluidized bed dried 
powder than freeze and hot air dried powder. In terms of the flow and 
hygroscopicity properties, fluidized bed drying method showed good quality 
than freeze and hot air drying methods in the processing of Hallabong Tangor 
powder.

P12 -079

Improved Quality of Kimchi by Using Domestic Korea Gray Salt 
and Imported Sea Salt
Jong-Min Na*, Yong-Xie Jin, Jeong-Hwan Je, Jung-Bong Kim, Se-Na Kim, 
Jae-Hyun Kim, Hong-Ju Park, Young-Sook Cho, Jin-Hyo Kim1, Kun-Young 
Park2, So-Young Kim Functional Food & Nutrition Division, Department of 
Agrofood Resources, National Academy of Agricultural Sciences(NAAS), RDA, 
Korea, 1Chemical Safety Division, National Academy of Agricultural Sciences 
(NAAS), RDA, Korea, 2Department of food science and nutrition, Pusan 
National University, Korea

This research was carried out to compare improve quality of kimchi with 
differents kind of salts that Domestic Korea gray salt and Imported sea salt. The 
kimchi were brined by Purifed salt (P), Domestic Korea gray salt (D) and 
Imported sea salt (I) with other ingredients. Thereafter, the kimchis were 
fermented for 7days at 15±3°C. Aerobic plate count, lactic acid bacteria count 
during fermentation was investigated. Change in Salt value, Hardness, 
sweetness and pH is also studies. The following results are the data obtained. 
the salt value of P, I kimchis is increased but D kimchi is decreased. hardness 
value of P, D kimchis is decreased but I kimchis is increased. Sweetness is 
increased in all the samples during fermentation. The sensory evaluation results 
indicated that D kimchi were better than I kimchi in taste, texture.

P13 -003

Optimizing Energy Efficiency for Providing an Environment-friendly, 
Energy-efficient Heating System
Ki-Hyun Kwon*, Hyun Seok Lee, Byeong Sam Kim, Jin-Woong Jeong, 
Chang Hyun Choi1, Hyun Woong Yun1 Korea Food Research Institute, Korea, 
1Sungkyunkwan University, Korea

 
 In case of increasing time by volume ratio of potential heat, the more the 
volume ratio increased, the higher both A164 and CS-25N leaped. In case of 
A164, the delay time decreased the increasing range after 70%, CS-25N was the 
lesser increasing range systemically. Therefore, in term of the optimum volume 
ratio, A164 was observed from the volume ratio of 70%, CS-25N was showed 
the highest range from its 70%. The heating tool appears to satisfy the given 
goals, since it can keep the meat heated at an internal temperature ranging 
between 120 and 150°C, for over 20 min. The pressure meter attached to the 
mouth through which the latent energy source is fed did not show any change in 
pressure, indicating that the tool is essentially a safe device that can be heated 
even when sealed. Existing heating tools, depending on whether they have 
collecting devices for the waste generated by the fuels (charcoals, ashes, etc.), 
remove only about 1 to 1.5% of the smoke and odor generated by cooking. The 
new heating tool with its additional filters reduce the odor by 15-16% and 
removes almost 100% of all the smoke, charcoals, ashes, and so forth.

P13 -001

Preparation and Characterization of Peppermint Oil Microcapsules 
by Spray Drying
Jong Gu Kim*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

The purpose of this research was to establish the capability of microencap-
sulation to entrap peppermint oil and extend its shelf-life. Spray drying is a 
commercial method which is in general used on a large-scale manufacture of 
encapsulated flavors. Gum arabic is one of the most commonly used as a 
flavor-encapsulating material by spray drying. Peppermint oil microcapsules 
were prepared by spray drying after emulsification. Encapsulation efficiency 
and release characteristics were investigated by gum arabic microcapsules and 
1, 2, and 3% chitosan (M.W. 30,000) coated microcapsules by UV/V is spectro-
photometer at a wavelength of 220nm. 1 and 2% chitosan coated gum arabic 
microcapsules that the encapsulation efficiency was lower than gum arabic 
microcapsule. However, 3% chitosan coated gum arabic microcapsule was 
higher than the gum arabic microcapsule. For release study, 3% chitosan coated 
gum arabic microcapsule was delayed more than gum arabic microcapsule. 
There were no significant difference in the size and morphology of micro-
capsules.

P13 -004

Physical Property Change in Wheat Starch by Ultra-fine Pulveriza-
tion
Myung-Hwan Kim*, Hee-Sun Kim, Young-Kyoung Park, Myung-Ryun Han1, 
Ae-Jung Kim1 Department of Food Engineering, Dankook University, Korea, 
1Department of Food & Nutrition, Hyejeon College, Korea

This study was performed to analyze the effects of ultra-fine pulverization 
(UFP) on the physicochemical properties of wheat starch (WS) using a high 
impact planetary mill. The average diameter and specific surface area of the WS 
was decreased from 15.15 to 9.10 µm and from 1.043 to 1.994 m2/g, respec-
tively, throughout UFP. UFP significantly increased damaged starch content 
from 17.5 to 83.7%. The pulverized wheat starch (PWS) had higher swelling 
power, solubility, and transmittance values than WS between a temperature 
range of 50 and 90°C. X-Ray diffractograms revealed WS had an A-type 
pattern, which disappeared in PWS which showed a broad V-type pattern. The 
rapid visco analyzer (RVA) characteristics, peak viscosity, break down, and set 
back of WS were absent in PWS and flattened viscosity was shown. In 
differential scanning calorimetry (DSC) curves, peak temperature (Tp), and 
gelatinization enthalpy (∆E) were decreased in PWS compared to WS. The 
enzymatic (α- amylase) digestibilities of WC and PWS were 67.4 and 75.2%, 
respectively.
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P13 -005

Pesticides Removal in Mandarine Orange Peel by Ultraviolet Rays 
and Photocatalytic Material
Myung-Hwan Kim*, Hee-Sun Kim, Young-Kyoung Park, Soo-Jeong Lee1 

Department of Food Engineering, Dankook University, Korea, 1Department of 
Food and Nutrition, Bucheon University, Korea

UV-C and -B types of lamps, and H2O2 as a photocatalytic material were 
applied to optimize processing conditions for pesticides removal in Mandarine 
orange peel. Affecting factor for the removal of chloropyrifos was arranged to 
irradiation temperature, irradiation time and H2O2 spray concentration. In 
methidathion and EPN cases, affecting factor was arranged to irradiation time, 
irradiation temperature and H2O2 spray concentration. The optimum processing 
conditions for the chloropyrifos and the EPN removals in Mandarine orange 
peel were irradiation time of 60 min, irradiation temperature of 45°C and H2O2

spray concentration of 1000 ppm. While, the optimum processing conditions for 
methidathion removal were 60 min of irradiation time, 40°C of irradiation 
temperature and 1000 ppm of H2O2 spray concentration. The residual percen-
tages of chloropyrifos, EPN and methidathion were 46, 49, and 28% after above 
irradiation processing, respectively.

P13 -008

Determination of the Analytical Methods for Physicochemical 
Properties of Calcium Carbonate Nanoparticles
Seung-Chul Yang*, Sae-Yeol-Rim Paik, Hyeon Gyu Lee1, Sanghoon Ko 
Department of Food Science and Technology, Sejong University, Korea, 
1Department of Food and Nutrition, Hanyang University, Korea

Evaluating the physicochemical properties of nanoparticles is important since 
they could interact with biological system in a different manner from their 
macroparticle counterparts. However, conventional analytical methods may or 
may not be proper to determine physicochemical properties of nanomaterials. 
The aim of this study is to establish the analytical methods for measuring 
physicochemical properties of calcium carbonate (CaCO3) nanoparticles. 
Particle sizes of CaCO3 nanoparticle (Ca-NP) and microparticle (Ca-MP) on 
electron micrographs were 100-200 and 100-1000 nm. Size distributions 
determined using a scanning mobility particle sizer were 6-350 and 22-685 nm, 
respectively. Gas adsorption and dynamic vapor sorption gravimetric methods 
were used to determine specific surface area of Ca-NP and Ca-MP which were 
11.60 and 5.44 m2/g. X-ray diffraction analyzed the crystalline phase of Ca-NP 
and Ca-MP: they showed the same pattern (calcite and hexagonal). The 
physicochemical properties of various mineral nanoparticles can be measured 
using the methods reported in this study. And further, these methods will be 
expanded for studying behavior of nanomaterials in vitro and in vivo.

P13 -006

Inhibition of Foodborne Pathogens on Polystyrene, Sausage Casing, 
and Smoked Salmon by Nonthermal Plasma Treatments
Hahn-Bit Lee*, Young-Eun Noh, Hee-Jae Yang, Sea Cheol Min Department 
of Food Science and Technology, Seoul Women’s University, Korea

Effects of nonthermal plasma treatments against Salmonella Typhimurium, 
Escherichia coli O157:H7, and Listeria monocytogenes on polystyrene (PS), 
sausage casing, and smoked salmon were investigated. Inoculated PS, casing, 
and salmon were treated by nonthermal plasma generated with helium (5 
L/min) and both helium (5 L/min) and oxygen (100 mL/min) at 60 Hz and 30 
kV/cm for 2, 5, or 10 min. S. Typhimurium exhibited the highest sensitivity to 
the helium-used treatment. The highest reduction (3.9±0.8 log) was demonst-
rated in L. monocytogenes on PS after the treatment with the mixed gas for 5 
min. The treatment with the mixed gas inhibited L. monocytogenes on casing 
and salmon by 0.5±0.3 log and 1.0±0.3 log, respectively. Different treatment 
time did not result in different reduction of L. monocytogenes on both casing 
and salmon. Types of gas and material of contamination need to be considered 
for evaluating antimicrobial effects of nonthermal plasma treatments.

P13 -009

Procedure for Preparation and Characterization of BSA (Bovine 
Serum Albumin) Nanoparticles
Sae-Yeol-Rim Paik*, Seung-Chul Yang, Pradeep Puligundla, Sanghoon Ko 
Department of Food Science and Technology, Sejong University, Korea

This study aimed to establish standard procedure for preparation and charac-
terization of protein nanoparticles (NPs). In this study, bovine serum albumin 
(BSA) NPs were prepared using a desolvation method. Initially, a 2% BSA 
solution was prepared by dispersing powdered protein into deionized water. 
Ethanol was added intermittently until the solution turned opaque. The pH of 
the solution was adjusted to 6 with 0.1M HCl. A cross-linking agent, 
glutaraldehtde, was added to stabilize the formed BSA NPs. The surface 
properties of BSA NPs were analyzed by zeta-potential and specific surface 
area measurements. For the zeta-potential measurement, pH was initially raised 
to 9 using 0.1M NaOH and subsequently decreased to 2 using 0.1M HCl. The 
zeta-potential increased with decreasing pH. This result indicated that the BSA 
NPs are stable in high pH. BET specific surface area was measured by the 
dynamic vapor sorption (DVS) method. The BSA NPs in aqueous solution were 
powderized using a spray-drying for the specific surface area measurement and 
the calculated area was 189.41±0.92 m²/g. These procedures could be useful for 
the evaluation of safety and toxicity of protein NPs.

P13 -007

Solubility and Dispersibility of Different-sized Red and Black Pepper 
Powders under the Aqueous Conditions
Jina Ryu*, Dong eun Kim, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

The aim of this study is to analyze the effect of particle size reduction of red 
and black pepper powders on their aqueous solubility and dispersibility. 
Large-sized red and black pepper powders were prepared by milling and then 
collected 20-30 mesh fraction using sieving method. Small-sized powders were 
prepared by fine milling and -150 mesh fraction was colleted. For measurement 
of the water solubility, 0.1 g of each sample was added to 10 mL of water, then 
heated 100°C for 5 min to dissolve it. The solution was centrifuged at 2000⨯g 
for 15 min. For dispersibility measurement, 0.1 g of each sample was added to 
10 mL water, then solution turbidity was measured at 650 nm wavelength for 10 
min by 10 s interval using a spectrophotometer. The water solubility of large 
and fine red pepper powder was 2.2 and 2.7%, respectively. In the case of large 
and fine black pepper, water solubility was 0.65 and 0.68%, respectively. Large 
particles were precipitated quickly, while fine particles showed better disper-
sibility. This study concludes that particle reduction could improve water 
solubility and dispersibility of red pepper and black pepper powders.

P13 -010

Distribution of Molecular Weights of Total Nitrogen from Water 
Extracts of Tranditional Korean Fermented Soybean Paste 
(Doenjang) and Its Angiotensin I Converting Enzyme (ACE) 
Inhibitory Activity
Sang Hyun Lee*, Young Duk Jo, Jae Cherl Kim1 Department of Smart Foods 
and Drugs, Graduate School, Inje University, Korea, 1School of Food and Life 
Science, Inje University, Korea

Nitrogenous compounds were separated from the water extract of doenjang
(WED) and the distribution of molecular weight and their angiotensin I 
converting enzyme (ACE) inhibitory effect were investigated. Ultrafiltration 
system fractionated WED into five individual groups with molecular weight of 
less than 1, 1 to 3, 3 to 5, 5 to 10 and more than 10 kDa. Contents of nitro-
genous compounds in five fractions were 2618.9 (WED-I), 85.2 (WED-II), 59.7 
(WED-III), 8.2 (DWE-IV) and 73.9 (WED-V) mg%, respectively, where WED-I 
is predominant group containing 92.2% (wt.%) of the total nitrogenous 
compounds. ACE-inhibitory activity was widely observed in all fractions, 
suggesting that many ACE-inhibitory peptides with various ranges of molecular 
weight were in the WED. However, the most potent ACE inhibition was 
observed in the fraction of less than 1 kDa (WED-I), with an IC50 value of 1.01 
mg/mL. The result was consistent with previous studies of ACE-inhibitory 
peptides, in which the most potent ACE-inhibitory substances were observed in 
peptides with molecular weights from under 1 kDa prepared from acid 
hydrolysis of soy protein. 
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P13 -011

Optimizing Conditions for the Extraction of Polyphenol in Purple 
Corn Husk Using Response Surface Methodology
Tae Hyeon Kim1*, Se Jin Choi1, Jin Kyu Kim2, Min Young Lee3, Soon Sung 
Lim1,2,3 1Department of Food and Nutrition, Hallym University, Korea, 
2Institute of Natural Medicine, Hallym University, Korea, 3Center for Efficacy
Assessment and Development of Functional Foods and Drugs, Hallym 
University, Korea

A three-level five-factor Box-Behnken design was chosen to evaluate the 
combined effect of three independent variables amplitude level (150-300 watt), 
extraction time (8-16 min), and solid-liquid ratio (20-40%). The combined 
effects of extraction conditions on purple corn husk extract yield and total 
polyphenol contents, ABTS+ inhibition, anthocyanins area and aldose reductase 
inhibition. As a result, maximum extraction yield of 8.59%, such as amplitude 
of 242.07 W, extraction time of 8.46 min, and solid-liquid ratio of 34.06%. The 
maximum total polyphenol content was found as 6.72 (mg/g), 202.30 W, 15.80 
min and 30.83%. The maximum inhibitory effect on ABTS+ was 48.82% at 
185.26 W, 15.38 min, and 30.59%. The maximum anthocyanins area was 
462.69 area at W, 14.29 min and 37.79%. The Aldose reductase inhibition was 
46.00% at 228.88 W, 11.95 min and 20.11%. Based on superimposition of five 
dimensional RSM with respect to optimum range of extraction conditions were 
found to be amplitude 185.26-242.07 W, extraction time of 8.46-15.80 min, and 
solid-liquid ratio of 30.59-37.02%.

P13 -014

Photoprotection for Photo-labile Compounds Using Chitosan Coated 
Beeswax-solid Lipid Nanoparticles
Hiep Minh Nguyen*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

With the aim to reduce photodegradation of photo-labile compounds, and so 
increase efficacy at the target sites in a more environmentally-friendly fashion, 
chitosan coated beeswax-solid lipid nanoparticles (CH-BSLN) were prepared 
by combining hot homogenization and sonication with photo-labile compound 
as an active ingredient. Different factors related to characteristics of nanopar-
ticles, encapsulation efficiency and payload of the photo-labile compound, as 
well as the effect of direct photolysis and indirect photolysis on the active 
compound loaded in the nanoparticles were investigated. Under optimal 
conditions, the highest encapsulation efficiency (95%) and the high payload 
(approximately 12.5%) were achieved. In direct photolysis, in the case of 
CH-BSLN after 24 h of ultraviolet (UV)-irradiation, 37.3% of the photo-labile 
compound remained compared to only 14.6% of the free-form. In addition, in 
indirect photolysis, in the case of CH-BSLN after 2 h of UV-irradiation in 2% 
(v/v) acetone solution, approximately 74.5% of the photo-labile compound 
remained compared to only 37.6% of the free-form.

P13 -012

A Proof-of-concept Study Double Wall Coatings with Chitosan and 
Denatured β-Lactoglobulin in Food Encapsulation
PeiSia Lee*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

Chitosan is soluble in acidic solution and positively charged due to protonation 
of amino group. While, beta-lactoglubulin tends to change from positive to 
negative as the pH increases from isoelectric point, pH4.8. Consequently, 
insoluble CS/βlg complex maybe stabilized predominantly by electrostatic 
interaction even under acidic condition.In this study, suitability of CS/βlg 
polymer composite was studied as wall material for food encapsulation. 0.05% 
(w/v) chitosan solution was prepared by adding chitosan powder into deionized 
water with 1% acetic acid until it fully dissolved. The heat denatured βlg was 
obtained from homogenization of 0.05% (w/v) βlg at 85ºC for 1.5 h, followed 
by ultra-sonication. Surface charge of chitosan molecules and denatured βlg 
were determined by zeta-potential value at pH2 to pH7.Results demostrated CS/
βlg maximum charges of +20 and -10mV respectively at pH5.5. This CS/βlg 
double wall coating method could be used to design lower part of GI targeted 
drug delivery.

P13 -015

Transdermal Nanocarrier Based on Hyaluronic Acid
Ming Kong*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

An alcohol-free O/W hyaluronic acid (HA) nanoemulsion was developed to be 
applied as transdermal carrier for active lipophilic ingredient. HA was 
chemically modified into amphiphiles through esterification with glycerol-α
-monostearate (GMS) in mild way. HA-GMS nanoemulsion was prepared in 
oil/water/surfactant (O/W/S) system by ultrasonication and solvent evaporation. 
The optimal condition gives rise to the smallest droplet size (39.7 nm) and 
lower polydispersity index (0.341). Encapsulation efficiency study using 
vitamin E as model ingredient proved the eligibility of HA-GMS nanoemulsion 
exploited as carriers, and the highest E.E. was 93.9±1.4%. Without any 
chemical enhancers, formulation L6 (low Mw HA conjugated with substituting 
degree of GMS was 6%) performed desirable skin permeable capacity, being 
able to penetrate across stratum corneum and diffuse deeper into dermis 
compared with the control group via follicular and intercellular pathway. No 
irritation has been found in dermis and skin surface indicated HA 
nanoemulsions could be successfully used as purcutaneous delivery carrier of 
active lipophilic ingredient and favorable for drug and cosmetic applications.

P13 -013

Biocompatible Antioxidant-Nanoclay Hybrid System: Synthesis, 
Characterization, and Bioavailability Evaluation
Miri Baek*, Hae-Eun Chung, Jin Yu, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

A most powerful antioxidant, glutathione, plays an important role in immune 
response and protection against ROS. However, orally administered GSH can 
be easily degradable to free amino acids by chemical and enzyme hydrolysis, 
resulting in low bioavailability in vivo. The aim of this study was, therefore, to 
enhance the GSH bioavailability by developing GSH-nanoclay hybrid system in 
which GSH was intercalated into cationic nanoclay delivery carriers, and then 
characterized by XRD, FT-IR, and SEM. The result shows that GSH was 
successfully intercalated into the interlayer spaces of nanoclays. Antioxidant 
effect of the hybrid demonstrated the similar antioxidant capacity to free GSH. 
For pharmacokinetic and tissue distribution study, blood and tissue samples 
were collected after oral administration and GSH concentration was measured. 
Pharmacokinetic study showed that GSH-nanoclay hybrid had higher plasma 
concentration of GSH. Moreover, GSH content in the liver significantly 
increased after oral administration of the hybrid system. All the results suggest 
that GSH-nanoclay hybrid system has great potential to enhance bioavailability 
of GSH in vivo.

P13 -016

Quality Evaluation of Commercial Boiled-dried Anchovies Processed 
in Japan
Eun-Hye Park*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

This study was conducted to evaluate the quality of the commercial boiled- 
dried anchovies processed in Japan by determining chemical components and 
microbial evaluation. Anchovy is popular fish and usually used as a salted 
fermented source and boiled-dried product in Asia. The moisture and water 
activity of the imported boiled-dried anchovies ranges 9.1-24.6% and 0.40- 
0.79, respectively. By microbial test, the samples were contaminated by levels 
of 103-106 CFU/mL in total aerobic bacterial counts. A high variation of vitamin 
D content was found in different fish species. The concentration of vitamin D in 
anchovies was measured. The extent of lipid peroxidation was revealed by 
measuring the concentration of formed TBARS (thiobarbituric acid-reactive 
substances). The peroxide value (PV) of the extracted lipid was also determined.
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P13 -017

Comparison of Chemical Components and Antioxidant Activity of 
Waxy Corns Cultured by Conventional and Environment-friendly
Eun Mi Song*, Hyun Young Kim, Sang Hoon Lee, Cho Rong Hwang, Seung 
Hee Oh, Su Jeong Jeong, Gwi Yeong Jang, You Ri Kang, Jin Sook Park, 
Heon Sang Jeong Department of Food Science and Technology, Chungbuk 
National University, Korea

The objective of this study was to compare the chemical components and 
antioxidant activity of waxy corns (Heukjinju, Ilmi, and Yeonnong1) cultivated 
by environment-friendly (EF) and conventional (CV). Crude ash content of 
three varieties of waxy corns showed higher in CV than EF cultivation but there 
was not significant. Amylose content was higher in EF cultivation (p<0.001). 
Free sugar, mineral, and fatty acid compositions showed different patterns 
according to cultivation methods. Vitamin E content in Heukjinju, and 
Yeonnong1 cultivars were higher in CV methods than those of EF cultivation. 
Total polyphenol content of EF and CV cultivated waxy corns were 175.28 and 
204.00 mg/100 g in Heukjinju cultivar (p<0.01), and 148.64 and 158.42 mg/100 
g in Ilmi cultivar, and 123.24 and 128.30 mg/100 g in Yeonnong1 cultivar, 
respectively. And also, DPPH radical scavenging activity of EF and CV 
cultivated waxy corn was 1.51 and 1.76 in Heukjinju cultivar (p<0.05), 0.29 
and 0.34 in lim cultivar (p>0.05), and 0.39 and 0.42 mg trolox eq/g in 
Yeonnong1 cultivar (p>0.05), respectively.

P13 -020

Ultrafiltration of Aqueous Anchovy Extract by Enzymatic Hydrolysis
Hao Thi Ngo*, Soon-Taek Hong, Eui-Suk Lee Department of Food Science 
and Technology, and Food Emulsion Lab., Chungnam National University, 
Korea

In this study, UF of aqueous anchovy extract by enzymatic hydrolysis was 
carried out to investigate the effect of pH, feed concentration, transmembrane 
pressure on permeates and retentate flux. As for pH, It was found that permeate 
flux increased steadily in the range pH 5-pH 8 (i.e., 0.414→0.447 L･h-1m-2), 
then decreased at pH 9(i.e., 0.418 L･h-1m-2). When the feed concentration was 
increased from 3% to 9%, the permeate flux was found to decrease from 0.311 
to 0.146 L·h-1m-2. The transmembrane pressure also influenced the permeate 
flux: it was increased from 0.032 to 0.1647 L･h-1m-2 with increasing the 
transmembrane pressure (0.7 bar→1.9 bar). In addition, gel filtration was 
performed to characterize molecular weight distributions of proteins in the 
aqueous anchovy extract and it was found that permeate contained proteins with 
molecular weight smaller than 10 kDa and proteins in the retentate higher than 
10 kDa. In conclusion, it was thought that UF technology can be successfully 
applied to concentrate the aqueous anchovy extract.

P13 -018

Optimum Sterilization of Makgeolli (Korea rice wine) with Various 
Initial Concentrations of Yeasts
Jin-Won Lee*, Yun-Kyung Won, Jong-Min Noh, Yoon-Kyung Chung1, 
Jang-Woo Park2 Department of Food & Biotechnology, Hankyong National 
University, Korea 1Department of Nutrition & Culinary Science, Hankyong 
National University, Korea 2Graduate School of Bio & Information Technology 
and Food and Bio-industrial Research Center, Hankyong National University, 
Korea

There is an increasing consumption of makgeolli in both domestic and foreign 
markets, due to a high interest in Korean traditional alcoholic beverages. 
However, currently, a standardized system of manufacturing, storing, and 
distributing makgeolli is not available. Therefore, manufacturing the constant 
quality of finished products is hardly achieved due to the uncertified quality 
index of makgeolli. Especially, quality changes occur in sterilized makgeolli as 
a result of variable initial loads of yeast during the shelf life. Eight different 
commercially available brands of makgeolli were obtained, and their initial 
concentrations of yeasts were measured. One brand which had the highest 
concentration was chosen, and the variable initial concentrations were prepared 
in 106-108 CFU/ml. These makgeolli samples were heat-treated at 65, 70, 75, 
and 80°C. It was shown that temperatures higher than 75°C were needed to 
sterilize makgeolli properly. In addition, it is considered that controlling 
microorganisms by a standardized sterilization system would improve the 
quality stability of makgeolli.

P13 -021

Optimization of the Sterilization Condition for the Production of 
Retorted Meat Products
Su-Hee Choi*, Myong-Soo Chung, Hee-Soon Chun1 Department of Food 
Science and Engineering, Ewha Womans University, Korea, 1CJ Corporation, 
Korea

To determine the optimum sterilization conditions for the production of meat 
products (tteokgalbi and meatball) in retort trays considering the safety, 
nutritive values and sensory attributes of the products, the sterilization 
processes for twenty-seven conditions according to various temperatures, times 
and methods were conducted through experimental factorial design. The 
measurement of F0 values at the cold point and the measurements in pH, color 
difference, water activity, vitamin retention, texture and sensory attributes were 
conducted for the products produced at each sterilization condition. Quality 
attributes of the products were significantly affected by the sterilization 
temperature, time and processing method. From the response surface analysis, 
the optimum range of sterilization condition simultaneously satisfying desirable 
specifications was determined to be 122.5°C, 23.5 min to 124.5°C, 17.5 min 
having the sterility of about 10.0 min. In conclusion, a present study suggests 
that it will be possible to improve the microbiological safety and sensory 
qualities as well as to reduce the production costs through this optimized 
sterilization condition. 

P13 -019

Drug Carrier from Palm and Palm Kernel Oil Based Glycosides
Nurul Fadhilah Aripin*, Hyun Jin Park School of Life Sciences and 
Biotechnology, Korea University, Korea

Glycosides have been used widely in cosmetics and personal care products due 
to its high skin compatibility. In this research, glycosides made from palm and 
palm kernel oil were investigated in order to study their potential as drug 
delivery system. Based on the previous study, these glycosides tend to form 
lamellar bilayers, which allow the formation of vesicle. These glycosides 
contain more hydrophilic domain as disaccharides were used as the headgroup 
and exhibit a comparably more homogenous chemical structure. Criteria which 
on contrary to the commercial glycosides where a complex mixture containing 
of alkyl mono-, di- and oligoglycosides were produced. The study involved 
mainly on the vesicle characteristics such as morphology, size, encapsulation 
efficiency and storage stability. Three anomeric mixtures were also investigated 
apart from the structural effect caused by different sugars and alkyl chain 
mixtures. Preparation factors were also considered in order to achieve 
optimisation.

P13 -022

Effects of Cooling/heating Rate on Sol-gel Transformation of Fish 
Gelatin-gum Arabic Complex Coacervates
Mohammad Anvari*, Donghwa Chung Department of Marine Food Science 
and Technology, Medical and Bio-Material Research Center, Gangneung- 
Wonju National University, Korea

The effects of cooling/heating rate on the sol-gel transformation of fish gelatin 
(FG)-gum arabic (GA) complex coacervates were investigated by dynamic 
rheological analysis. FG-GA complex coacervates were prepared by mixing the 
two biopolymers at 40°C for 24 h with the following conditions: total 
biopolymer concentration=2%, FG/GA ratio=1:1, and pH 3.5, followed by 
phase separation at 10 or 30°C for 24h. Rheological measurements were 
performed with decreasing temperature from phase separation temperature to 
3°C and then increasing to 30°C at different cooling/heating rates ranging from 
0.012 to 0.05°C/min. For the coacervate phase prepared at 10°C, the gelling 
temperature, melting temperature, complex viscosity, and stress relaxation 
decreased with increasing cooling/heating rate, however, no gelation was 
observed at the highest cooling rate of 0.05°C/min. Similar trends were 
obtained for the coacervates phase prepared at 30°C, but the gelation did not 
occur at a cooling rate of 0.033 or 0.05°C/min.
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P13 -023

Microencapsulation of Fucoxanthin by Complex Coacervation with 
Solid Core
Jie Quan*, Donghwa Chung Department of Marine Food Science and 
Technology, Medical and Bio-Material Research Center, Gangneung-Wonju 
National University, Korea

The characteristics of fucoxanthin-containing microcapsules composed of solid 
matrix core and fish gelatin-gum arabic complex coacervate shell cross linked 
by tannic acid were investigated. The solid core was prepared by mixing a solid 
lipid with canola oil at a ratio from 0 (canola oil only) to 50%. Optical 
microscopy showed that irregularly spherical microcapsules were formed and 
existed in the form of microsize clusters. The volume weighted mean diameter 
of the clusters and fucoxanthin encapsulation efficiency slightly decreased from 
227 to 209 micrometer and from 91.5 to 85.5%, respectively, with increasing 
solid lipid ratio in the core. Freeze-dried microcapsules showed slightly lower 
encapsulation efficiency, where the efficiency also decreased from 85.3 to 
74.8% with increasing solid lipid ratio. In vitro release studies showed the 
release of fucoxanthin from dried microcapsules into simulated gastric fluid 
(pH 1.2) was faster than that into simulated intestinal fluid (pH 7.5) at 37°C,
and became slower with increasing solid lipid ratio in both fluids.

P13 -026

Zizyphus jujube-based Edible Film Development by the Depolyme-
rization Processes
Hahn-Bit Lee*, Hee-Jae Yang, Jin Ho Jo, Sea Cheol Min Department of Food 
Science and Technology, Seoul Women’s University, Korea

Zizyphus jujube-based edible films were developed using high pressure 
homogenization (HPH) and ultrasound (US) and physical and antioxidant 
properties of the developed films were determined. A 4.6% (w/w) jujube 
hydrocolloid was treated by ultrasound (600 W, 20 min) or homogenized at 
high pressure (172 MPa, 3 passes) and mixed with whey protein isolate, 
glycerol, xanthan, and sucrose esters of fatty acids to form film-forming 
solutions from which films were formed by drying. The film prepared by 
high-pressure homogenization (HPH film) produced more homogeneous films 
without particles than those prepared without depolymerization or with the 
ultrasound treatment. HPH films possessed the highest tensile strength (4.7±0.8
MPa), the lowest water vapor permeability (2.9±0.3 g･mm/kPa･h･m2), and the 
most uniform and dense microstructures. Flavor profiles of jujube powder and 
the films were distinguishable. The heat seal strength and oxygen permeability 
of HPH films were 44.4±5.9 N/m and 0.025±0.003 mL･µm/m2/day/Pa, respec-
tively. Antioxidant activities of jujube power and HPH films were not 
significantly different (p>0.05).

P13 -024

Subcritical Water Extraction of Kaempferol from Ginseng Leaf
Seo-Yeon Yoo*, Myong-Soo Chung, Chan-Ick Cheigh Ewha Womans 
University, Korea

Ginseng leaf has a lot of bio-active compounds, and especially flavonoids such 
as kaempferol, which is known to be its anti-inflammatory, antioxidant, and 
antifungal effects, are abundant. In order to find optimum conditions for 
extracting kaempferol from ginseng leaf by eco-friendly subcritical water 
extraction (SWE), a Dionex Accelerated Solvent Extractor (ASE, Model 100) 
was used. Operation conditions were as follows: 110-190°C of temperature; 
5-15 of extraction time; 90-110 atm of pressure. Quantitative analyses of 
kaempferol extracted from ginseng leaf were performed by a HPLC system. 
The maximum extraction concentration of kaempferol from ginseng leaf was 
found to be 0.188 mg/g dried material at the condition of 190°C/15 min, and the 
efficiency of extraction increased with increasing the extracting temperature. In 
conclusion, water at the subcritical state can be used as an efficient solvent for 
recovering valuable flavonoids such as kaempferol from by-products of 
ginseng.

P13 -027

Application of the Combined Method Using Ultrasonic Homogeni-
zation and Electro-spraying in the Formation of Nano Carrier 
Systems
Sung-Hwan Bang*, Hyun Jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

Chitosan-coated nano-liposomes containing etofenprox were prepared by 
ultrasonic homogenization and a combined use of ultrasonic homogenization 
and electro-spraying. The physicochemical properties of the resulting samples 
were examined and compared. The two methods yielded similar values and 
tendencies, except for encapsulation efficiency that differed by an average of 
15%. In the coating process, as the chitosan concentration increased (0.1-0.5% 
w/v) and the degree of deacetylation increased (chitosan A, B and C), the 
surface charge of the nano carrier likewise increased and carrier size distribu-
tion was altered. The encapsulation efficiency as measured by gas chromato-
graphy decreased slightly with the increasing chitosan concentration (0.1-0.5% 
w/v). The results indicate that diverse preparation conditions could affect the 
physicochemical properties of the resulting nano carrier systems.

P13 -025

Subcritical Water Extraction of Flavonoid Catechins from Green 
Tea
Min-Jung Ko*, Myong-Soo Chung, Chan-Ick Cheigh Department of Food 
Science and Engineering, Ewha Womans University, Korea

Flavonoid Catechins in green tea are polyphenol antioxidants and reportedly 
help prevent damage such as cancer and heart disease. Subcritical water 
extraction (SWE) is a green chemistry technology to extract flavonoid using 
changes in water properties. In this study, SWE was utilized for extracting 
catechins such as catechin (C), epicatechin (EC), epicatechin gallate (ECG), 
epigallocatechin gallate (EGCG) from green tea, and analyzed SWE mechanism 
based on chemical structure. SWE was conducted an Accelerated Solvent 
Extractor under high pressure (P»100 atm) held at temperatures between 
110-190°C, and extraction times of 5-15 min. All samples were quantitatively 
identified by HPLC. The yield of C was the highest extracted at 130°C for 5 
min and showed degradation at temperatures >130°C due to thermal instability. 
ECG and EGCG having one more hydroxyl group were extracted at 190°C and 
130°C for 5 min, respectively. ECG including methyl gallate was higher 
temperature extracted at 190°C than EC which was at 130°C. SWE differs from 
extraction conditions in accordance with substitution pattern such as hydroxyl 
and methoxy group of heterocyclic ring.

P13 -028

Preparation of Lignan-enriched Concentrate from the Water- 
extraction Residue of Omija (Schizandra chinensis Baillon) Fruits
Heungsop Shin*, Mijin Choi, Youjin Kim, Jongseong Jin, Seungkyu 
Byun Department of Chemical Engineering and Biotechnology, Korea Poly-
technic University, Korea

We have established the procedures to make omija (Schizandra chinensis 
Baillon) extract highly-enriched with functional lignan compounds. At first, 
different extraction conditions were tested to evaluate their efficiency in 
extracting the functional lignan compounds from the dried omija fruit samples. 
Among the three extraction variables of time, temperature, and solvent, the 
solvent was the most dramatic in extracting the lignans. Based on HPLC 
analysis, the quantity of six lignan compounds-schizandrin, gomisin A, 
schizantherin, schizandrin A, schizandrin B, schizandrin C-was highest (15.45±
2.15mg/g; total lignans extracted/sample dry weight) in 70% ethanol extract 
processed at 80°C for 6 h. Contrastingly, the water extraction was the poorest in 
extracting the lignans (0.89±0.04mg/g). Considering that water-extraction is 
still the most common method used in omija food industry, in this presentation, 
we would like to propose a new process that applies ethanol extraction 
following the water extraction of omija, making omija extract that are enriched 
with lignan compounds.
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P13 -029

Physical Characteristics of Red Pepper Powder with Particle Size 
Distribution
Seung Hee Oh*, Hyun Young Kim, Sang Hoon Lee, Cho Rong Hwang, In- 
Guk Hwang1, Young Hwang1, Seon Mi Yoo1, Haeng Ran Kim1, Hae Young 
Kim2, Junsoo Lee, Heon Sang Jeong Department of Food Science and 
Technology, Chungbuk National University, Korea, 1Department of Agro-food 
Resources, National Academy of Agricultural Science, Korea, 2Department of 
Food Science and Nutrition, Yongin University, Korea

This study evaluated the physical characteristics of red pepper powders with 
particle size. Density, compressive characteristics, irrecoverable work and stress 
relaxation were investigated. Powder samples were prepared with particle size 
distribution of below 150, 150, 300, 425, 600, and above 850 µm. Loosed bulk 
density was ranged between 0.34 and 0.44 g/cm3. Tapped bulk density was 
ranged between 0.43 and 0.53 g/cm3. Hausner ratio was the highest value of 
1.531 at particle size of 150 um below in Cheongyang. Compressibility and 
compression ratio was 0.001328-0.004244 and 1.0062-1.0215, respectively. 
Irrecoverable work was ranged between 69.57 and 90.24%. K2 value and 
relaxation in stress relaxation characteristics were the greatest value of 1.74 and 
44.92% at particle size of 425-300 um in Cheongyang. Dynamic angle was 
32.59°-49.84°.

P13 -032

Preparation of β-Carotene Nanoemulsion by Microfluidization 
Techniques
Yeon-Ji Jo*, Yun-Joong Kwon Department of Food Science and Biotechno-
logy, Kyonggi University, Korea

Nanoemulsion allows the preparation of functional lipids such as carotenoids in 
liquid form, which may improve their bioavailability and broaden applications 
in food industry. In the present study, β-carotene nanoemulsions as potential 
active ingredients for liquid food were prepared using high pressure homo-
genization. The effects of emulsifier type (Tween® 20, Tween® 80, WPI, SPI, 
sodium caseinate and pluronic F86) and concentration (3-12 wt %), the 
homogenization pressure (20-120 MPa) and cycle number on the particle size 
and stability of the nanoemulsions were investigated. The particle size, size 
distribution and zeta potential were demonstrated by dynamic light scattering 
using a Zeta-sizer®. In general, particle size was decreased as emulsifier 
concentration, pressure and homogenization cycle were increased. The obtained 
nanoemulsions presented a diameter ranging from 90 to 400 nm. The optimum 
conditions for preparing β-carotene nanoemulsions were determined to be: 
emulsifier concentration, 10% of Tween® 20 ; homogenization pressure and 
cycle, 120 MPa and 3 cycles. The stability of nanoemulsions was evaluated by 
the maintenance of size distribution and color.

P13 -030

Isolation and Identification of an Antiproliferative Substance from 
Germinated Rough Rice (Oryza sativa L.)
Hyun Young Kim*, In-Guk Hwang1, Sang Hoon Lee, Tae Myoung Kim2, 
Dong-Sik Park1, Jae-Hyun Kim1, Dae Joong Kim2, Junsoo Lee, Heon Sang 
Jeong Department of Food Science and Technology, Chungbuk National 
University, Korea, 1Department of Agrofood Resources, NAAS, RDA, Korea, 
2College of Veterinary Medicine, Chungbuk National University, Korea

The objective of this study was to isolate and identify the antiproliferative 
substance on human mammary gland cancer cell (MCF-7) from germinated 
rough rice (Oryza sativa L.). The germinated rough rice was extracted with 
70% ethanol and fractionated using n-hexane, chloroform, ethyl acetate, n- 
butanol, and water. The chloroform fraction showed the highest antiproli-
feration activity of 0.125 mg/mL(IC50 value); this fraction was isolated and 
purified using silica gel column chromatography, and semi-preparative RP- 
HPLC. The structure of the purified compound was determined using 
spectroscopic methods, i.e., ultraviolet, LC/MS, 1H NMR, 13C NMR, DEPT, 
HMBC, and HMQC. The isolated compound was identified as a linoleic acid 
(C18H30O2). The IC50 value of active compound on MCF7 cell lines was 25 µ
g/mL.

P13 -033

Effect of trans-Cinnamaldehyde Nanoemulsion on the Inhibition of 
Bacteria Growth
Yeon-Ji Jo*, Ji-Yoo Baek, Yun-Joong Kwon, Mi-Jung Choi Department of 
Food Science and Biotechnology, Kyonggi University, Korea

We investigated the effect of trans-cinnamaldehyde (trans-CIN) nanoemulsion 
as an essential oil on the inhibition of bacteria growth. trans-CIN nanoemul-
sions were prepared various concentrations of trans-CIN and Tween®20 by 
using high pressure homogenizer. The physical properties and release rate were 
measured by using Zeta-sizer® and UV-Vis spectrophotometer®. The prepared 
nanoemulsions were tested by paper disc diffusion method with Escherichia 
coli 0157 H7:933, Salmonella Typhimurium KCCM 11862 and Staphylococcus 
aureus ATCC 12692. In addition, the controls of trans-CIN or Tween®20 were 
dropped into the paper. The results, particle size of the nanoemulsions 
considerably decreased from 150 nm to 5 nm as increasing the concentration of 
trans-CIN and Tween®20. In addition, the release profile of trans-CIN has 
tended to increase over in all storage temperature. The bacteria growth 
inhibition at the gram negative bacteria was more effective than gram positive 
bacteria at all treatments. Interestingly, the control of Tween®20 only had an 
influence on the inhibition of bacterial growth.

P13 -031

Listeria monocytogenes Inhibition by Defatted Mustard Meal-based 
Edible Films
Hahn-Bit Lee*, Bong Soo Noh, Sea Cheol Min Department of Food Science 
and Technology, Seoul Women's University, Korea

An edible film was developed from defatted mustard meal (Sinapis alba) 
(DMM) and its antimicrobial activity against Listeria monocytogenes and 
physical properties were investigated. The DMM colloidal solution consisting 
of DMM, glycerol, and water was incubated at 37°C for 0, 10, 30, 1,440, or 
2,880 min after pH adjustment to 6.5 to prepare a film-forming solution. Films 
were formed by dying the film-forming solutions at 23ºC for 48 h. The
solutions incubated for 2,880 min inhibited L. monocytogenes by 1.3 logs and 
exhibited 0.5-1.0-mm inhibition zones. Antimicrobial effects of the film 
increased with decrease in pH of the film-forming solution from 5.5 to 2.0. The 
tensile strength, percentage elongation, solubility, and water vapor permeability 
of the films were 2.44 MPa, 6.40%, 3.19%, and 3.18 g·mm/kPa·h·m², respec-
tively. Results from the storage study with smoked salmon coated with the 
antimicrobial DMM film revealed that the inhibition of L. monocytogenes was 
more pronounced when the coating was formed on the surface of the salmon 
prior to inoculation than when the coating was formed on the inoculated salmon 
surface.

P13 -034

Inactivation of Escherichia coli by Dielectric Barrier Discharge 
Plasma
Taehoon Lee*, Wooderck Hawer, Chulkyoon Mok Department of Food 
Science and Biotechnology, Kyungwon University, Korea

A dielectric barrier discharge plasma (DBDP) system was developed and its 
biological activity was investigated at different processing variables against 
Escherichia coli. The system was designed to induce plasma with pulsed 
discharge of 10-50 kHz frequency supplying 0.5-2.0 kV in ambient condition. 
The temperature raise was 25°C maximum during the operation ensuring no 
thermal effect of the treatment. E. coli was inactivated showing a 1st order 
reaction pattern. The inactivation rate constants (k) at 0.7 A, 1.0 A, and 1.25 A 
were 0.5536, 0.8141 and 1.5944 min-1, and D values were 4.16, 2.83, and 1.44 
min, respectively. The inactivation power was also increased with the frequency 
and the narrowness of the aperture between the electrode and the ground. The 
optimum condition of DBDP inactivation of E. coli was at 1.25 A current, at 36 
kHz frequency, and with 1.85 mm aperture.
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P13 -035

Effect of High Pressure Treatment Combined with Thermal Pro-
cessing on Storage of Model Pork Sausage
Ji Sook Kim*, Ji Yeon Chun, Sang Gi Min Laboratory of Food Engineering, 
Department of Food Science and Biotechnology of Animal Resources, Konkuk 
University, Korea

The study was conducted to investigate the effect of high pressure treatment 
combined with thermal processing on model pork sausage. Various high 
pressure level (0.1, 100, 200, and 300 MPa) or high pressure combined with 
thermal processing were incorporated with physico-chemical properties of 
model pork sausage during storage at 4°C for 8 weeks. The meat color was 
highly stabilized for storage periods by high pressure combined thermal 
treatment. For the water holding capacity and product yield, there were no 
significantly differences (p<0.05) between high pressure treatment and storage 
periods. However, in TBARS results, it was observed that the lipid oxidation 
was affected by high pressure level and storage periods in decreased tendency 
(p<0.05). Specially, high pressure combined thermal treatment was highly 
efficient. It was supposed that high pressure combined thermal treatment 
showed potential advantages to increase shelf-life and to improve stability of 
meat product.

P13 -038

Enzymatic Treatments of Ginseng Extracts for Increasing the Yield 
of Ginsenoside Compound K
Sung Ho Ahn*, Hee Chul Jung, Young Jin Choi Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

Ginsenoside compound K, a metabolite of major ginsenosides (Rb1, Rb2, Rc, 
etc.) by human intestinal microorganisms, exhibits healthful bioactivity with 
high bioavailability. To increase the contents of compound K in ginseng 
products, several methods to derive compound K in vitro using heat, acid, 
microbial and enzyme treatments were introduced. Here we discovered the 
effective condition for enzymatic treatment of white ginseng extract. Among 
several investigated commercial food-grade enzymes, Pectinex Ultra AFP 
showed the highest transformation yield of compound K. The optimum 
condition for the transformation activity of selected enzyme were found as pH 
4.5 and 60°C. The conversion rate was increased by the increase of enzyme 
concentration as 1 to 4% (v/v). However, the effect of increase in enzyme 
concentration was dramatically decreased at over 3% (v/v). After 84 h of 
treatment time, the contents of compound K among overall ginsenosides were 
30.8, 62.2, 75.7, and 83.9% by 1, 2, 3, and 4% (v/v) of enzyme concentration, 
respectively. Therefore, Pectinex was confirmed as a suitable enzyme to 
produce compound K from ginseng extract.

P13 -036

Effect of Acetic Acid Addition on the Acetic Acid Fermentation of 
Makgeolli
Min Young Kim*, Ji Yeon Chun, Sang Gi Min Laboratory of Food Engi-
neering, Department of Food Science and Biotechnology of Animal Resources, 
Konkuk University, Korea

This study was carried out to investigate acetic acid fermentation from 
non-sterilized makgeolli. In this experiment, vinegar was produced through 
fermentation of the non-sterilized makgeolli added with 1×103 CFU/mL 
Acetobacter aceti as a starter and with various concentration of acetic acid (0, 1, 
2, and 3 wt%) at 30°C. Color, pH, acidity and microbial test were determined 
during 1 month fermentation period. Especially for 2 wt% acetic acid added 
non-sterilized makgeolli, acidity was increased quickly during fermentation 
after 6day. Moreover, pH was sharply decreased after 12days.In case of color 
measurement, L*- value was increased depending on acetic acid concentration. 
For the microorganism test, Acetobacter aceti grew slowly up to 6.15 log 
CFU/mL and then stabilized 15 days. However, lactic acid bacteria were not 
changed as acetic acid concentration for fermentation periods. Addition of 
acetic acid was effective to reduce acetic acid fermentation periods for being 
vinegar. 

P13 -039

Novel Strategy to Enhance Sensitivity of Visible Detection Using the 
Aggregation of Gold Nanoparticles
Young Sang You*, Seokwon Lim, Yeong Eun Lee, Young Jin Choi 
Department of Agricultural Biotechnology and Center for Agricultural 
Biomaterials, Seoul National University, Korea

The aggregation of gold nanoparticles (AuNPs) has drawn attention to develop 
simple method for detecting biological entities and events. However, conven-
tional strategies to facilitate the aggregation have several limits according to the 
sample condition of the target. Here we introduced a novel strategy facilitating 
the aggregation to indicate the state of specific substances, which conjugates 
the target for the recognition, rather than the event of that. The proposed 
strategy can produce the signal by performing stepwise assay sequentially with 
a crosslinker, whose function to bridge AuNPs is programmed to be activated or 
blocked by such specific conjugation. A two-step assay was performed to detect 
streptavidin for demonstrating proposed strategy. By adding unbound strep-
tavidin to biotinylated bovine serum albumin promptly at first step, the number 
of crosslinker available to bridge AuNPs changes the pattern of aggregation at 
second step. Consequently, a detection system based on the proposed strategy 
can visually indicate the presence of streptavidin even at 1 µg/mL. It is 
anticipated that the proposed strategy will be expanded in foodborne pathogen 
detection.

P13 -037

Optimization of Trans-cinnamaldehyde Nanoemulsion Formulation
Yeon-Ji Jo*, Ji-Yoo Baek, Yun-Joong Kwon, Mi-Jung Choi Department of 
Food Science and Biotechnology, Kyonggi University, Korea

The aim of the present study was to optimize the formulation of trans- 
cinnamaldehyde (trans-CIN) nanoemulsion by using high pressure homogenizer 
under processing condition such as a rotation, pressure level and the number of 
cycling. First of all, CMC (critical micelle concentration) of Tween®20 and 
encapsulation efficiency (%EE) were determined by using Zeta-sizer® and 
UV-vis spectrophotometer®. From our experiments, the CMC of Tween®20 was 
0.6 wt% at -6.17 mV and %EE was similar value at approximately 80%. For the 
study of antimicrobial activity on Escherichia coli O157 H7:933, Salmonella 
Typhimurium KCCM 11862 and Staphylococcus aureus ATCC 12692 was 
assessed by paper disc diffusion method. The results, trans-CIN nanoemulsion 
was more effective at the gram negative bacteria than gram positive bacteria to 
inhibit the bacteria growth rate. However, there is no relationship between the 
different formulation methods. It was supposed that the gram negative bacteria 
would be more sensitive from the trans-CIN due to their composition of cell 
wall materials.

P13 -040

Formulation of Milk Protein Hydrogel by Freezing Process
Ji-Yoo Baek*, Kyuya Nakagawa1, Yeon-Ji Jo, Mi-Jung Choi Department of 
Food Science and Biotechnology, Kyonggi University, Korea, 1Research 
Center for Nano-Micro Structure Science and Engineering, University of 
Hyogo, Japan

The attempt of this study was to compare the properties of protein hydrogel 
formed by the various conditions such as pH adjustment, heating, and freezing. 
The 15 wt% of whey protein isolates (WPI) was selected as a dispersed phase 
into the 4 wt% high methoxyl pectin (HMP) continuous phase from the 
obtained phase diagram. The morphology was observed by microscopic and 
compared of the retention rate the WPI hydrogel, the amount of methylene blue 
(MB) as a marker was detected at certain time by using UV-Vis spectrophoto-
meter® during 48 h atroom temperature. The retention rate of MB at the 
hydrogel formed by heating was the highest value at 88.07%. On the other 
hand, the hydrogel formed by the addition of acetic acid and the freezing 
process showed the lowest value at 64.81%. Furthermore, the gel formation of 
WPI by freezing can be proved from microscopic observation alternatively. In 
conclusion, the freezing process can be a gelation factor of the protein as a 
novel hydrogel formation in the encapsulation system.
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P13 -041

Microshpere Hydrogel Formation from WWPI/WHMP Emulsion
Ji-Yoo Baek*, Yeon-Ji Jo, Mi-Jung Choi Department of Food Science and 
Biotechnology, Kyonggi University, Korea

We have attempted to find out the condition for the formation of WPI hydrogel 
from WWPI/WHMP emulsion. The 15 wt% of WPI and 4 wt% of HMP were 
mixed at the same mixing ratio (v:v). After the formation of W/W emulsion, the 
WWPI/WHMP were induced to form a gel by heating at 60, 70, 80 and 90°C for 20 
min. The morphology of samples was observed by microscopic at every 5 min. 
In addition, the bulk type of WPI gel was measured gel strength by using 
Rheometer®after heating at 80, 85, 90, and 95°C for 20 min. The samples 
heated at 70, 80 and 90°C formed a gel after 5 min, and they could be 
investigated the round shape from the microscopic observation, except for 
heating sample at 60°C. However, over 20 min, the interface boundary of WPI 
droplet was disrupted at all treatments, and initiated the aggregates of bulk gel. 
For the results of gel strength, it became stronger when the heating temperature 
was higher. The temperature and time of gelation is important to prevent the 
aggregation. 

P14 -002

Effects of Raw and Roasted Oat Flour on Quality of Oat Sponge 
Cake
Induck Choi*, Ouk-Kyu Han, Chon-Sik Kang, Young-Keun Cheong, Tae-Il 
Park, Kee-Jong Kim, Sang-Jong Lim National Institute of Crop Science, RDA, 
Korea

Oats represent multifunctional food, providing nutritious sustenance and con-
ferring specific health benefits. Oats are rich in β-glucan and contain a number 
of sterols, some of which have antioxidant activity, but have high lipid and 
protein content. Aim of this study was to investigate the effects of roasting oat 
flour on oat sponge cake properties. Oat cv. Daeyang was developed in the 
National Institute of Crop Science, RDA in Korea. Oat flour sieved through 100 
mesh were roasted at 180°C for 10 min. Cake batter was made and baked in a 
deck-oven at 180°C for 25 min (AIB standard procedure). After cooling, cakes 
were sliced to observe cake qualities (AACC 10-91). Approximate compositions 
of protein, lipid, β-glucan ranged 12-13, 9-10, 4.7-5.5 (%), respectively. For the 
cake from wheat, raw oat, roasted oat, specific gravity of cake batter was 0.41, 
0.50, and 0.45, respectively. Baking properties were 12.6, 9.5, 12.5 (mm) for 
volume indexes, 0.1, 0.0, 0.2 for symmetry indexes, and 0.9, 0.7, 1.1 for 
contour indexes. Cake firmness and springiness were 108.5, 144.0, 143.5 (g), 
and 58.9, 53.2, 57.8 (%). Sponge cake could be improved with roasted oat flour 
over raw flour.

P13 -042

Ginsenosides Extraction from Korean Fresh and Red Ginsengs by 
High Hydrostatic Pressure and Enzyme Combinations
Do-Yeon Kim*, Hyun-Jung Oh, Jin-Soo Maeng, Yong-Jin Cho, Namsoo Kim, 
Chul-Jin Kim, Chong-Tai Kim Korea Food Research Institute, Korea

Red ginseng is produced from fresh ginseng by steaming and drying fresh 
ginseng at 95-100°C for 2-10 h. However, this production of red ginseng rely 
on the inefficient type of production with long process time and high energy 
input, resulting in the high manufacturing cost. This research aims to develop 
the combined high pressure and enzymatic processing as an extraction tool for 
higher yield of ginsenosides from fresh ginseng. The yield of soluble solids of 
ginseng increased greatly under combined HHP and enzyme extraction when 
compared with hot water extraction. Total of 42 and 36 compounds were 
identified in Korean fresh and red ginseng, respectively. The major volatile 
compounds of Korean fresh ginseng were α-pinene, β-pinene, germacerene B, 
bicycloelemene, β-panasinsene, β-elemene, β-farenesene, β-neoclovene, ses-
quiterpene, spathulenol and isospathulenol. Total ginsenosides contents were 
increased about 1.5-2 times after extraction with HHP and enzyme combi-
nations in Korean fresh and red ginseng when compared with the hot water 
extraction. 

P14 -003

Properties of Wet Noodle Containing Germinated Yakkong Flour
Sung-Mi Han*, Ji-Soo Han1, Bo-Hyun Hwang1, Jung-Ah Han1 Major in 
Nutrition Education, Granudate School of Education, Sangmyung University, 
Korea, 1Department of Foodservice Management and Nutrition, Sangmyung 
University, Korea

When yakkong was germinated up to 72 h at 23°C, the isoflavone content was 
highest at 48 h but decreased thereafter. So, 48 h germinated yakkong was 
chosen and some flour was boiled for 15 min before grinding to examine 
boiling effect. The prepared yakkong flour replaced 15 or 20% of wheat flour 
for noodle making. Total five noodles were prepared and tested: control (100% 
wheat flour) 15 B (boiling, 15% replacement) 15 NB (no boiling, 15%), 20 B 
(with boiling, 20%), and 20 NB (no boiling, 20%). All the noodles containing 
germinated yakkong flour showed decreased L* value than control, and 
especially 15 NB and 20 NB showed more significant decrease in L* and 
increase in b* values than others. All the noodles containing germinated 
yakkong flour showed less soluble sugar content than control after cooking, and 
the lowest value was observed in 15 B. For textural properties, all the noodles 
containing yakkong flour showed lower hardness and adhesiveness than control. 
In result of sensory test, the most acceptable sample was 15 B, and the reason 
could be explained by developed texture with lower hardness and higher 
chewiness and better appearance which seem to be good for health.

P14 -001

Effects of Flaxseed Powder on the Quality Characterisitcs of 
Yellow Layer Cake
Yeoung-Ae Kim* Konyang University, Korea

Cakes containing flaxseed could be easy daily access to α-linolenic acid and 
fiber. In the making of yellow layer cake, flour was replaced with flaxseed 
powder at levels of 4, 8, 12, and 16%. The Hunter values of L, a, and b of 
crumbs decreased significantly as more flour was replaced with flaxseed 
powder. The replacement of flour with flaxseed powder more than 8% showed a 
decrease in viscosity and specific gravity of the doughs. Cakes with 8, 12, and 
16% flaxseed powder were less hard than the control during 3 days’ storage at 
22°C. Sensory evaluation showed that their characterisitics-cell uniformity, 
crumb color, softness, moistness, taste - were evaluated with lower scores as the 
replacement level of flour with flaxseed powder increased more than 12%. In 
this study both baking qualities - viscosity, specific gravity, specific volume - 
and sensory characteristics of the cake containing 4% flaxseed powder showed 
no significant differences from those of the control.

P14 -004

Effects of Tapioca Starch on the Characteristics of Rice Bread
So-Young Choe*, Oh-Heun Kwon, Jung-A Ryu, Dong-Kyoon Kang, Seong- 
yong Choi Department of Agricultural Environment, Gyeongsangbuk-do 
Agricultural Research & Extension Services, Korea

Effect of Tapioca starch as additive on baking quality was examined in this 
experiment. Rice powder differs from wheat flour in the composition, 
Physiological property and other characteristics.  The reason that viscosity of 
rice dough is higher than wheat dough made trouble of volume formation 
during fermentation and oven-spring. To investigate the properties of rice bread 
added tapioca starch, rice powder used in rice dough was replaced with 10-40% 
tapioca starch. Rice dough replaced with 40% tapioca starch was the lowest 
springiness, cohesiveness and chewiness. Rice bread replaced with 40% tapioca 
starch was the highest loaf high and volume. The hardness of bread was 
declined more and more as increase with the content of starch. Weight content 
gradually decreased during storage period. 40% tapioca starch treatment 
decreased mostly in weight and was less than any other treatment.
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P14 -005

Evaluation of Anthocyanins Changing in Malting and Brewing of 
Colored Grain of Barley
Mi-Jung Kim*, Jong-Chul Park1, Jung-Tae Kim, Sun-Lim Kim, Yu-Young 
Lee, Jang-Hoon Sung, Choon-Ki Lee, Wook-Han Kim National Institute of 
Crop Science, RDA, Korea, 1Department of Rice and Winter Cereal Crop, 
NICS, RDA, Korea

In here, we evaluated the suitability of colored grain of barley to malting and 
brewing processing and examined the anthocyanins changing from malt to beer 
in three kinds materials. Purple and blue colors grains contained anthocyanins, 
but not in black it. Even anthocyanins content reduced both materials in 
steeping process, the ratio was different to 80% and 20% disappearance of total 
amount in purple and blue grain, respectively. In malt, the anthocyanins content 
was decreased 0.4-4.2% and 50% comparing to raw grain in purple and blue 
grain, respectively. In wort analysis of black colored grain, more color value 
was higher the soluble nitrogen content. Lemma color did not affect on wort 
color value. There was no anthocyanins in wort and beer of purple and blue. 
The wort and beer color degree (EBC unit) and content of polyphenol and 
soluble nitrogen from malt of purple and blue were higher than common base 
malt.

P14 -008

Physicochemical and Rheological Properties of Different Starches 
Replaced by Cross-Linked RS 4 Starches
Soo Jin Jun*, Kwang Yeon Lee, Aera Ko, Hyeon Gyu Lee Department of 
Food and Nutrition, Hanyang University, Korea

The objectives of this study was to investigate effects of RS4 starch at different 
replacement value (0, 20, 50%, w/w) of various starches (corn, rice, potato, 
tapioca, wheat) on the physicochemical and rheological properties were 
investigated. Swelling power, solubility, apparent viscosity and consistency 
index (K) were decreased according to the increase of RS4 concentration. Flow 
index (n) was indicated lower shear thinning but potato starch was showed 
strong pseudoplastic with an increase in RS4 contents. Viscoelasticity was 
decrease with an increase in RS4 contents and rice starch was not shifted with 
an increase in RS4 contents. The peak viscosity and breakdown were decreased 
with an increase in RS4 contents. Setback was decreased with an increase in 
RS4 contents with the exception of potato. The hardness of gels decreased 
according to the increase of RS4 concentration and during storage (1, 7 days) at 
4°C.

P14 -006

Characteristics and Stability of Glutathione-loaded Nanoparticles
Seung Hyun Koo*, Ji-Soo Lee, Sun-Ah Park, Hyeon Gyu Lee Department 
of Food and Nutrition, Hanyang University, Korea

The aim of this study was to investigate the characteristics and oxidative stability 
of chitosan-glutathione conjugate (CS-GSH) and CS-GSH nanoparticles (CS- 
GSH NP) in order to explore the potential of the nanoparticle system for GSH. To 
develop the GSH-loaded NP, CS-GSH was synthesized by using radical 
polymerization method and CS-GSH NP was prepared by ionic gelation of 
CS-GSH with sodium tripolyphosphate (TPP). The various characteristics such as 
particle size, entrapment efficiency (EE), and oxidative stability of CS-GSH NPs 
were analyzed. The size of CS-GSH NPs significantly increased with increasing 
CS-GSH concentration and CS-GSH/TPP ratio. The EE also, significantly inc-
reased with increasing CS-GSH concentration, whereas significantly decreased 
with increasing CS-GSH/TPP ratio at fixed CS-GSH concentration. The GSH 
immobilized on chitosan can be partially protected against oxidation. The thiol 
content and DPPH radical scavenging activity of GSH were effectively 
maintained until day 16, when it was entrapped within CS-GSH NP. These results 
suggest that the CS-GSH NP can be used as a mean to enhance the oxidative 
stability of GSH.

P14 -009

Synergistic Anti-radical Effects between Natural Antioxidants and 
Herbal Mixture
In Young Bae*, Yu Jin Jun, Song Yi Park, Hyeon Gyu Lee Department of 
Food and Nutrition, Hanyang University, Korea

The herbs Angelica gigas and Eugenia caryophyllata and four natural 
antioxidants were combined in order to investigate whether or not they 
exhibited synergistic effects (SE) on DPPH radical scavenging capacity. SE was 
determined using the ratio between experimental scavenging capacity (ESC) 
and theoretical scavenging capacity (TSC). In all tested mixtures, SE was 
observed, indicating ESC/TSC ratios greater than 1. The highest SE (p<0.01) 
was observed for the solution combining α-tocopherol (20 µg/mL) and 
quercetin (0.7 µg/mL) with A. gigas of 0.3 mg/mL and E. caryophyllata of 0.05 
mg/mL. The addition of lipid-soluble antioxidants resulted in greater SE than 
the addition of water-soluble antioxidants. The excellent SE appeared when 
quercetin was added to the herb mixture, while the addition of ascorbic acid did 
not result in SE. These results indicate that the combinations of compounds 
with different antiradical effects may more effectively protect oxidative stress.

P14 -007

Characteristics of Wheat Flour Dough and Muffins as Affect by 
Wheat Flour/Resistant Starch Ratio and Various Hydrocolloids
Hua Yao*, Kwang Yeon Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

The effects of resistant starch (RS4) and hydrocolloids such as arabic gum 
(ARA), carboxymethylcellulose (CMC), gellan gum (GELL), hydroxypropyl-
methylcellulose (HPMC), sodium alginate (ALG), pectin (PEC), xanthan gum 
(XAN) addition on physicochemical and dough properties of wheat flour (WF) 
and muffin properties were investigated. Swelling power, solubility and paste 
viscosity of WF decreased with the increase of RS4. In farinograph, dough 
water absorptions increased with the addition of RS4 and hydrocolloids, dough 
development time, stability, breakdown time decreased with the increase of 
RS4, the addition of ALG in WF substituted with 10% RS4 (ALG-10) increased 
dough properties. In muffin properties, ARA-10, HPMC-10 and ALG-30, 
GELL-30 muffins increased crumb lightness. XAN increased the height of 
muffins. During 3 storage days, ARA-30 showed retarding the crumb 
hardening, and all muffins showed not significantly different on the loss of 
moisture content. The addition of 30% RS4 and hydrocolloids reduced in vitro
digestion of muffin.

P14 -010

β-Glucan from a New Mushroom, Chamsong-I (Lentinus edodes): 
Structure and Antitumor Effect
Hye Won Kim*, In Young Bae, Hyun Jae Yoo, Eun Suh Kim, Hyeon Gyu Lee 
Department of Food and Nutrition, Hanyang University, Korea

A new water-soluble glucan was isolated from the fruiting bodies of 
Chamsong-I (Lentinus edodes) and was subjected to elucidate its structure and 
bioactivity. The structure of the new glucan was determined using molecular 
weight, compositional sugar, methylation analysis, and NMR spectroscopy. The 
average molecular weight of the glucan was estimated to be 280 kDa and 
mainly composed of glucose through HPLC analysis after complete hydrolysis 
with 2 M trifluoroacetic acid. The major structural units of the glucan are a (1→
3)-β-glucan backbone with (1→6)-β-glucosyl branching units of 0.56. An 
antitumor activity was evaluated using cancer cell growth inhibition and nitric 
oxide production assay. The β-glucan could significantly inhibit the prolifera-
tion of MCF-7 cells and induced NO production in RAW 264.7 macrophages in 
a dose-dependent manner. Thus, β-glucan might be a potential antitumor effect 
which can be used against tumors in health-care food or medicine. This is the 
first report on the detailed structure elucidation of the β-glucan from 
Chamsong-I.
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P14 -011

Characteristics and Antioxidant Activity of Astaxanthin Loaded 
Nanoparticles
Hyun Jae Yoo*, Ji-Soo Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

This study investigated the release behavior and antioxidant activity of 
astaxanthin (ASX)-loaded chitosan (CS) nanoparticles prepared by the ionic 
gelation between CS and tripolyphosphate (TPP) anions. Variations in CS:TPP 
ratio and ASX concentration were examined for their effect on the physical 
particle properties and entrapment efficiency (EE). As the CS:TPP ratio 
increased, the particle size and zeta potential increased, but EE decreased. As 
the ASX concentration increased, the particle size increased. ASX-loaded 
nanoparticles released only about 12% of the entrapped ASX into simulated 
gastric fluid, while about 80% of the entrapped ASX was released into 
simulated intestinal fluid. ASX-loaded CS nanoparticles were significantly 
higher than the free ASX (FA) and its antioxidant power was effectively 
maintained when ASX was entrapped within nanoparticles, compared to cases 
where it was not entrapped. These results revealed that nanoencapsulated ASX 
could be a good oral delivery system effectively to protect the antioxidant 
activity of ASX.

P14 -014

Effects of Dry Particle Coating of Microparticulated Soybean Hull 
and Rice Flour on the Reduction of Fat Uptake in Doughnut
Ahra Cho*, Yong-Gi Chun, Bum-Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea

The influence of composite formation on doughnut coated with soybean hull 
and rice flour on fat uptake during deep fat frying were investigated. In general, 
it was reported that as the differences in particle size between host particles 
(wheat flour) and guest particles (rice and soybean hull) got bigger, the coating 
process became more effective, indicating that the size differences between host 
particles (wheat flour) and guest particles (rice and soybean hull) may be one of 
the important factors for coating effectiveness. Soybean hull and rice flour was 
microparticulated with Jet mill and wheat flour was air-classified into coarse 
and fine fractions by air-classifying System. Using Hybridization system, the 
coarse fraction(wheat flour) was dry-coated with microparticulated rice flour 
and soybean hull, in which rice flour was fixed at 30% and soybean hull was 
varied at 1, 2.5, 5, and 10%. It was shown that fat content of doughnuts 
containing rice flour and soybean hull decreased about 13-31%. The results 
indicate that soybean hull and rice flour can be used as new materials for 
reducing fat uptake.

P14 -012

Characteristics of Calcium Alginate Gel Beads Entrapping Soy Protein 
Hydrolysates
Joo-Young Yoon*, Ji-Soo Lee, Da Young Hong, Eun Jung An, Hyeon Gyu 
Lee Department of Food and Nutrition, Hanyang University, Korea

The objective of this study was to characterize the calcium alginate gel (CAG) 
beads entrapping peptides and to investigate the relationship between release 
rate and molecular weight of released peptides. As a model drug, soy protein 
hydrolysate (SPH) with various molecular weights was encapsulated using 
CAG by external and internal gelation. The CAG bead by internal gelation 
shows higher entrapment efficiency as compared with external gelation. The 
fractional release of SPH significantly increased as concentration of glacial 
acetic acid, the ratio of SPH to alginate, and bead hardening time decreased. In 
the continuous release test, the SPH release was observed to be molecular 
weight-dependent and the molecular weights of the released SPH increased 
with the release time. The results suggest that the alginate internal gel beads is a 
useful delivery system for controlled release of peptides with diverse molecular 
weight, although further improvements are necessary.

P14 -015

Preparation of High Dietary Fiber Bread with Microparticulated 
Wheat Bran Fractions and Wheat Flour Mixture or Composite
Yong-Gi Chun*, Ahra Cho, Bum-Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea

Wheat bran and flour mixture or composite were prepared and used as a bread 
formulation to improve quality characteristic of bread. Wheat bran fractions 
were microparticulated by jet milling and wheat flour was dry coated with 
wheat bran fractions by Hybridization system. As microparticulated wheat bran 
fractions (MWB) contents increased, hardness and springiness increased. 
Hardness of MWB mixed bread was lower than that of bread with whole wheat 
flour (wheat bran contains 7%). Bread containing 7% MWB mixture and 
composite increased volume of 8.3% and 1.6%, respectively, compared with 
whole wheat flour bread. During storage, crumb increment decreased as 
increased MWB levels. Sensory evaluations demonstrated that there were no 
significant differences in appearance, flavor, hardness, taste, and general linking 
(p<0.05) up to 20% of MWB mixture or 7% of composite. Inner crust structures 
of MWB bread showed slight reduction of gelatinization and gluten deve-
lopment levels in comparison with wheat bread. These results show that MWB 
may improve quality characteristic and shelf-life of bread, and could be used 
for preparing high dietary fiber bread products.

P14 -013

Optimization of Extraction Conditions for Jujube Pulp and Seed 
Using Response Surface Methodology
Hye Jung Han*, Ji-Soo Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

Response surface methodology was used to optimize extraction conditions, 
including extraction temperature (X1), time (X2), and ethanol concentration (X3) 
to obtain the maximal antioxidant activity of jujube pulp and seed extract. The 
optimized values for pulp and seed of X1, X2 and X3 were as follow: 58°C, 38 h 
and 60.4% for pulp and 61.2°C, 34 h and 59.2% for seed. Experimental results 
obtained for the optimum extraction conditions agreed favorably with the 
predicted results, indicating the usefulness of prediction models for antioxidant 
extractions. This potent antioxidant activity had good correlation with total 
phenolic compounds. The jujube extract prepared according to optimal condi-
tions demonstrated a concentration-dependent DPPH and ABTS scavenging 
activity and lipid peroxidation inhibitory activity. In conclusion, jujube extract 
prepared by optimal conditions may be useful as a natural functional food 
ingredient with antioxidant activity.

P14 -016

Encapsulation Effects of Arrowroot (Puerariae radix) Extracts with 
Various Cyclodextrin
Myung-Gon Shin*, Myung-Woo Byun, Bum-Sik Yoon, Yun-Woo Sung, 
Gyu-Hee Lee Dept. of Food Science & Biotechnology, Woo-Song University, 
Korea

Arrowroot (Puerariae radix) has known as the functional foods, which has the 
effects of prevention of diabetes, improvement of liver function. Arrowroot 
extract was reported to contain several kinds of catechins and catechins are 
polyphenol compounds with a strong antioxidant activity. However, its extracts 
has a bitter taste, therefore, consumer decreased the acceptance. This research 
was performed to increase the consumer acceptance with decrease the bitter 
taste and increase preservative activities. The soluble solid content of arrowroot 
extract was leveled up to 2.5% for analyzing the encapsulation effects by using 
mixture of α- and β-cyclodextrin and β-cyclodextrin. The bitter taste between 
control and the addition of mixture of α- and β-cyclodextrin had significant 
difference, however, that among the different addition concentrations of α- and 
β-cyclodextrin had not shown difference. The bitter taste of addition of β
-cyclodextrin had shown that the more addition of β-cyclodextrin had the less 
bittertaste.
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P14 -017

Characteristics of Percimon (Diosyros kaki) Wine Fermented with 
Two Different Wild Type Yeast
Gyu-Hee Lee*, Myung-Woo Byun, Seung-Whan Bae, Ji-Hea Kang, Myung- 
Gon Shin Dept. of Food Science & Biotechnology, Woo-Song University, 
Korea

Percimon (Diosyros kaki) possessed a lot of sugars, vitamin, polyphenols, and 
dietary fiber. Therefore, it has known as the preventing cardiovascular disease, 
anti-aging effects and anti-cancer effects. In this study, the unripe persimmon 
was used for making persimmon wine. Two types of yeast such as YD 
(screened from Yeong-Dong persimmon) and NS (screened from Non-San 
persimmon) were used for making persimmon wine. Because the °Bx of 
crushed persimmon solution was 14 °Bx, sugars were not added. Each cleaned 
yeast solution was inoculated into crushed persimmon solution up to 4%. Then, 
fermentation was performed 15 days at 35°C incubator with shaking two times 
per every day. After finishing the fermentation, each fermented solution was 
filtered. Then, it was poured into sterilized 500 mL glass gar with tight cap and 
kept at refrigerator before used. The alcohol contents were analyzed by using 
distillation methods, the alcohol contents of YD and NS were 17% and 19%, 
respectively. The wine was represented light pinkish solution. The wine made 
from NS was more clear wine color and taste.

P14 -020

Encapsulation Effects of Onion Flavors
Myung-Gon Shin*, Myung-Woo Byun, Seung-In Park, Hae-Ji Choi, Gyu-Hee 
Lee Department of Food Science & Biotechnology, Woo-Song University, 
Korea

For reducing the onion flavor, the soluble solid content was leveled up to 2.5% 
for analyzing the encapsulation effects by using mixture of α- and β
-cyclodextrin and β-cyclodextrin. The mixture of α- and β-cyclodextrin was 
designed to add 2.5, 5.0, and 7.5% at room temperature. The β-cyclodextrin 
was designed to add 2.5, 3.0, and 3.5% at room temperature. The encapsulation 
effects were analyzed by using sensory evaluation such as quantitative 
descriptive analysis. The onion flavor between control and the addition of 
mixture of α- and β-cyclodextrin had significant difference, however, that 
among the different addition concentrations of α- and β-cyclodextrin had not 
shown difference. The onion flavor of addition of β-cyclodextrin had shown 
that the more addition of β-cyclodextrin had the less onion flavor. However, the 
solubility of β-cyclodextrin is 3.5% at room temperature, therefore, the 
maximum addition contents of β-cyclodextrin will be adjusted with 3.5%.

P14 -018

Development of Sour Dough for Steamed Rice Bread
Dong-myung Song*, Hong-suk Kye, Shin-woo Kim1, Sun-hye Kim1, 
Myeong-jae Lee1 Food Engineering Lab., Kyungwon University, Korea, 
1BISION Corporation R&D Center, Korea

Steamed rice bread has been recently referred to be one of possible way to 
promote the consumption of rice. In this study, a sour dough for the steamed 
rice bread was developed to eliminate an off-flavor of steamed rice itself and 
give better flavor in it. The sour dough was prepared by fermenting the 
saccharified rice solution using lactic acid bacteria and yeast, and by mixing the 
fermented solution with malt powder for good flavor. The pH and acidity of the 
sour dough was 3.5 and 0.5, respectively. This sour dough is expected to 
improve the palatability of steamed rice bread. 

P14 -021

Chemical and Sensory Characteristics of Yacon (Smallanthus sonchi-
folius) Extracts
Myung-Woo Byun*, Myung-Gon Shin, Min-Hee Han, Chang-Wook Lee, 
Gyu-Hee Lee Dept. of Food Science & Biotechnology, Woo-Song University, 
Korea

Yacon (Smallanthus sonchifolius) has potentially beneficial for the management 
of diabetes and is composed of fructooligosaccarides, proteins, minerals, and 
polyphenols. Yacon syrup is a good source for fructooligosaccarides and its 
long-term consumption produced beneficial health effects on obese pre- 
menopausal women with insulin resistance. For making yacon-syrup, yacon 
extracts was made by squashed the root and the obtained extracts was 
concentrated by using vacuum concentrators (VC) and moisture evaporation by 
heating (MEH) until the concentration of soluble solid contents reached 74 °Bx.
This concentrated yacon extracts called to yacon syrup. Two types of yacon 
syrup was analyzed the reducing sugar and polyphenol contents and sensory 
characteristics. As the result, the changes of sugar and polyphenol contents 
were not shown significant difference between two different concentration 
methods. However, the greenish taste, which might bad affect to consumer 
acceptance, was higher in VC than MEH.

P14 -019

Development and Quality Characteristics of Rice Noodles Made 
with Added HPMC (hydroxypropyl methylcellulose)
Hyung Sun Kim1*, Hyun Jin Park1,2 1College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Packaging Science, 
Clemson University, USA

This study investigated the quality characteristics of rice noodles containing 
HPMC. a RVA and texture analyzer, water absorption, cooking loss were 
employed in the analysis. According to the RVA tests on pasting properties of 
rice flour, HPMC C type had higher setback compared to the HPMC B type, 
while amounts of breakdown were lower than in the HPMC B type. The rice 
flour was prepared with ratios of 2, 4 and 6% of HPMC based on the flour 
weight. The rice flour containing 6% HPMC had higher setback compared to 
the different contents, while amounts of breakdown were lower than in the 
different contents. According to the TA tests on quality properties of rice 
noodle, 6% HPMC CN10T (Viscosity 100,000) added 80°C water had highest 
hardness, tensile strength compared to the different conditions. And water 
absorption and cooking loss of the cooked noodles were decreased. The rice 
flour was prepared with ratios of 1.5, 3 and 4.5% of tapioca starch based on the 
flour weight. 4.5% of tapioca starch had highest hardness, tensile strength 
compared to the different contents. And water absorption of the cooked noodle 
were decreased, while cooking loss of cooked noodles were increased.

P14 -022

Effect of Various Umami Components on Tastes and the Physi-
cochemical Properties of Wheat Flour Noodle
Sung-Hee Han*, Soo Yeon Chung1, Sang-Min Kim1, Yun-Jung Kim2, Fujimura 
Shinobu2, Chul Rhee3 Institute of Life Science and Natural Resources, College of Life 
Sciences and Biotechnology, Korea University, Korea, 1Department of Biotechnology, 
College of Life Sciences and Biotechnology, Korea University, Korea, 2Division of Life 
and Food Science, Graduate School of Science and Technology, Niigata University, 
Japan, 3Division of Food Bioscience and Technology, Korea University, Korea

We investigated the influence of various Umami components like L-glutamic 
acid, IMP (disodium inosinate), GMP (disodium guanylate), mixture of IMP and 
GMP, CSF (composite seasoning food), and TWD (tangle weed) on making 
noodle properties and tastes. NaCl (sodium chloride) used as a standard. All 
samples were not shown significantly different in salty taste by taste sensor 
analyzing at four concentrations (1, 3, 5, and 10%, w/w) compare to the standard. 
IMP was the highest value of bitterness, and TWD showed the closest tastes to 
standard. Texture profiles of cooked noodles containing Umami components 
improved in various concentrations were compared to the standard noodle. 
Cooked noodles made by LGA and TWD were shown the most improved texture 
profiles like hardness, adhesiveness, cohesiveness, springiness, and gumminess. 
Gelatinization degree of cooked noodles of containing 1% NaCl showed rapidly 
decreasing trend as the concentration of NaCl increased. Gelatinization degrees of 
cooked noodles containing other samples were not shown the decreasing trend 
significantly as the concentration of samples increased. The noodle containing 
5% TWD showed the lowest set back RVU by 7.33.
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P14 -023

Ultra High Pressure Extraction (UHPE) of Platycosides from 
Platycodon grandiflorum A. DC. Powder
Jong-Jang Jo*, Byung-Yong Kim, Moo-Yeol Baik Department of Food 
Science and Biotechnology, Kyung Hee University, Korea

Effective components of Platycodon grandiflorum A. DC. are known as 
Platycosides, which is it’s saponin. Ultra high pressure extraction (UHPE) has 
many benefits for extraction of heat labile bioactive components. In this study, 
optimization of UHPE of Platycodon grandiflorum A. DC. powder has been 
investigated. The powder has been extracted with various ethanol concentra-
tions under UHP and compared with conventional heat reflux extraction (HE). 
In case of UHPE (at 25°C, 200 MPa for 5 min), extraction yield decreased with 
increasing ethanol concentration and crude saponin content increased up to 
70% ethanol and decreased thereafter. The highest extraction yield and crude 
saponin content were obtained at 0% ethanol (65.70±0.35%) and 70% ethanol 
(12.85±0.11mg/g powder), respectively. In case of HE (water, 12 h), extraction 
yield and crude saponin content were appeared to be 35.67±0.58% and 
10.24±1.76mg/g powder, respectively. Therefore, UHPE is an effective extrac-
tion method compared to HE, and further investigation is warranted to optimize 
the UHPE conditions, such as UHP level, treatment time etc.

P14 -026

Evaluation of β-Glucan-enriched Materials from Chamsong-I Mush-
rooms (Lentinus edode) as an Oil Barrier in Fried Noodles
Soojung Heo*, In Young Bae1, Hyuk-Gu Park2, Hyeon Gyu Lee1, Suyong Lee 
Department of Food Science & Technology and Carbohydrate Bioproduct 
Research Center, Sejong University, Korea, 1Department of Food and 
Nutrition, Hanyang University, Korea, 2Hana Natural Substance Institute, 
Hanabiotech Ltd., Korea

β-glucan-enriched materials (BGEMs) were obtained from Chamsong-I 
mushrooms through thermo-mechanical treatments in an eco-friendly way and 
then incorporated into the fried noodle formulation as an oil barrier. When the 
noodle dough samples were subjected to dynamic oscillatory testing (0.1 - 10 
Hz, 0.03% strain, 25°C), more elastic properties were enhanced with increasing 
level of BGEMs. In addition, the use of BGEMs distinctly increased the 
firmness of noodle strands of which effects were progressive with increasing 
amount of BGEMs. After frying, the overall tendency was that the fried BGEM 
noodles had high values of breaking stress than the control. It also seemed that 
the use of BGEMs caused a distinct reduction of the oil uptake of fried noodles. 
Even, the reduction of oil uptake by 22% was observed in the fried noodles 
containing 1.5 g/100g β-glucan, compared to the control.

P14 -024

Development of Aged Black Garlic Bulb with Low Garlic Taste
Myung-Woo Byun*, Ga-Seon Im, Myung-Gon Shin, In-Keun Chun, Gyu-Hee 
Lee Dept. of Food Science & Biotechnology, Woo-Song University, Korea

Garlics are known to have medicinal effects such as overcoming fatigue, 
detoxification, anti-aging effects, and removing the cholesterol. Recently, the 
aged black garlic has been developed for reducing the garlic flavor and 
increasing the bioactive properties. However, recently developed aged has 
garlic still remained the strong garlic aftertaste. For reducing the strong garlic 
aftertaste, the black garlic was produced by aging under 70°C and 90% RH for 
14 days, except the soaking condition. Firstly, the whole garlic bulbs, which 
were non-treated, soaked in water for 2 h, soaked in milk for 2 h were aged for 
making black garlic. Secondly, the whole garlic bulbs put on herb paste such as 
pine leaf, lemon lime, and green tea during aging period. After aging, the whole 
bulb was dried to moisture content 30%, and then sensory characteristics were 
analyzed by using quantitative descriptive analysis. As the results, the soaking 
treatments were not effective for reducing the garlic after taste. The lemon lime 
was the most effective for reducing garlic-like aftertaste.

P14 -027

Functional Characterization of High Amylose Rice Flours with 
Different Particle Sizes as an Oil Barrier in Fried Foods
Seungmi Lee*, Suyong Lee Department of Food Science & Technology and 
Carbohydrate Bioproduct Research Center, Sejong University, Korea

As rice flour is recognized to be highly nutritional, hypoallergenic, and easily 
digestible, high-quality and specialty rice varieties have been developed. 
Especially, a new rice variety (Goami 2) with a high content of amylose and 
dietary fiber is regarded as a potential food ingredient. However, there is still a 
limited use of this high amylose rice both on the ingredient side and on the 
food-product side. In this study, high amylose rice flours with different particle 
sizes (70, 198, 256, and 415 µm) were prepared and the particle size effects on 
the physical, rheological, and oil-resisting properties of frying batters were 
investigated. When rice flours with different particle sizes were incorporated 
into batter formulations for wheat flour (30% by weight), batter pickup and 
specific gravity increased as the particle size of rice flours decreased. Moreover, 
after deep-fat frying, the moisture loss and oil uptake of fried crust were 
significantly reduced by 15% with decreasing particle size of rice flour. Thus, 
this study shows that the particle size control of high amylose rice flour can 
produce functional fried foods with reduced content of oil and calorie.

P14 -025

Polyphenol Contents of Buckwheat Sprout According to Sprouting 
Condition
Gyu-Hee Lee*, Myung-Gon Shin, Rock-Kyum Kim, Wha-Young Lee, Myung- 
Woo Byun Dept. of Food Science & Biotechnology, Woo-Song University, 
Korea

Buckwheat possessed lots of polyphenol especially rutin. Polyphenol presents 
important properties in human health like its significant properties on oxidizing 
species; furthermore, it has several pharmacological activities including anti- 
allergic, anti-inflammatory, and vasoactive properties. During sprouting of 
buckwheat seed, the contents of polyphenol had been increased. Therefore, the 
buckwheat seed was sprouted at room temperature by using sprouting machine, 
at 30°C temperature on moistened gauze, and at room temperature on soil. And 
then the contents of polyphenol were analyzed by using phenol reagent. As the 
result, the most effective culturing method for producing polyphenol was at 
room temperature on soil.

P14 -028

Manufacture of Rice Bran Bread or Cookies and Their Physioche-
mical Characterization
Seung-Hee Nam*, Young-Ok Kim, Jeong-Hwa Kang, Mi-Hyang Jang, 
You-Seok Lee, Kyung-Ju Jung Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, Korea

Rice bran was extensively used for bran oil, bran protein or cosmetic materials 
due to its high nutrition and function because of phytic acid, γ-oryznol, or 
anthocyanin. We analyzed physical properties and functions of four rice brans 
including common rice, sweet rice, red rice, or black rice). Bread and cookies 
with rice brans were produced and characterized physiochemical and function. 
Black rice bran contained 6.19g/100g of total sugar and 2-6 times total phenolic 
acid, compared to common bran. Red rice bran exhibited a 70% antioxidant 
activity, 1.9% phytic acid content, and 26% anti-lipid peroxidation. As the 
result of MTT assay with laryngeal cancer cell (A43), phytic acid and red rice 
bran showed 31.8% and 28.4% inhibition rates of cell growth. Rice brans 
(10-40%) were added to manufacture barn breads and cookies. Among samples, 
bread or cookies with 20% rice bran showed the optimum physical properties 
like adhesiveness and moisture, and a 7.2 or 8.1 points of sensory score at 
hedonic scales. These results indicated that rice bran could be applicable to 
produce a nutritious and tasty well-being bakery like bread or cookies.
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P14 -029

Physiochemical Analysis of Various Cabbage Roots and Its 
Practical Application
Seung-Hee Nam*, Jang-Hyun Park1, Jeong-Hwa Kang, Bong-Yun Oh, 
Mi-Hyang Jang, Kyung-Ju Jung Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, Korea, 
1Pear Research Institute, National Institute of Horticultural and Herbal 
Science, Korea

Cabbage roots have been applied traditionally as a nostalgic food and known to 
prevent a flu infection and to boost immune function. Cabbage roots contained 
1.5 times higher GABA content (7.8 µM) than that of cabbage leaves (4.6 µM). 
Therefore, normal cabbage roots and raparadish (special variety) were compared 
their physical properties and functions. Three kinds of cabbage roots pickles 
were produced and characterized their physiochemical properties and sensory 
evaluation. Compared to cabbage roots, raparadish had 1.5 and 3 times higher 
amount of total phenolic acid and amino acids. Cabbage root was soaked with 
seasonings to be ripened at 16°C for 60 days after washing, peeling off, and 
dehydrating with 15% salting water for 24 h. Soysauce was consisted of 19% 
anchovy water, 19% soysauce, 12.6% vinegar, 6.4% sugar with 43% cabbage 
root. Red pepper (bean paste) was comprised of 45% red pepper (bean paste), 
15% sugar with 40% roots. Among pickles, soysauce pickles had a 38% 
antioxidant activity and 7.2 points sensory score at hedonic scale within 10 
days. However, red pepper and bean paste pickles exhibited a 37% antioxidant 
activity and 7.6 points sensory score from above 30 days.

P14 -032

Optimum Packing, Storage and Distribution Conditions of Tradi-
tional Yukwa
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Sun- 
Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung, Kyeong-Ju Choi Food and Farm 
Management Research Institute, Jellanamdo Agricultural Research and 
Extension Services, Korea

As the representative Korean snack, yukwa was easily lipid deteriorated in 
process of storage and distribution and raised up as the problem in Korean 
snack processing companies. Thus, we tried to prevent lipid deterioration and 
keep the freshness of yukwa by finding of proper packing materials and storage 
period and temperature. Traditional yukwa (200 g) was packed in PE film or 
metalized Al film and kept at 30°C or 5°C for 12 weeks. Packed and stored 
yukwa were analyzed their physicochemical peoperties and sensory evaluation. 
Overall, the longer storage period of yukwa exhibited higher hardness, acidity, 
peroxidation value, and a, and b values except the L value of colorimeter. The 
optimum storage and distribution periods of traditional yukwa showed 2 weeks 
in PE film packing at 30°C (in summer season) and 4 weeks in metalized Al 
film packing. However, the optimum packing periods of yukwa showed 8 weeks 
in PE film packing at 5°C (in winter season or a refrigerator) 12 weeks in 
metalized Al film packing. These the optimum packing periods and packing of 
yukwa could be applicable to prevent lipid deterioration in process of storage 
and distribution in farms and food processors.

P14 -030

Physiochemical and Functional Characterization of Mulberry Leaves 
Pickles
Seung-Hee Nam*, Jeong-Hwa Kang, Young-Ok Kim, Bong-Yun Oh, You- 
Seok Lee, Kyung-Ju Jung, Kyeong-Ju Choi, Min-Soo Park Food and Farm 
Management Research Institute, Jellanamdo Agricultural Research and 
Extension Services, Korea

Mulberry leaves have been well-known to prevent the hypoglycemic and 
hypertension activities. They contained twice amount of rutin than that of 
buckwheat and 6 times of calcium and dietary fiber content than those of green 
tea. Mulberry leave and its pickles were analyzed physiochemical and 
functional properties. Mulberry leaves had a total phenolic acid (4.08 g/100 g), 
antioxidant activity (82%), and rutin content (450 mg/100 g). Mulberry leaves 
pickles were produced using 4 seasonings like vinegar, soysauce, soybean paste
and red pepper paste. Mulberry leaves showed no change in pH, hardness 
within 20 days and after the 40th day but decreased sweetness after the 20th day, 
and salinity within 20 days. The pickle colors were changed from the 30th, 45th, 
and 60th by soybean paste, soy sauce and vinegar, respectively. Vinegar and 
soysauce pickles exhibited a 42%-52% ACE inhibition. Red pepper paste pickle 
showed a 162 mg/100 g of rutin and a 42% of ACE inhibition. Vinegar and 
soysauce pickles preferred within 20th day and soybean and red pepper paste 
pickles preferred from above 60 days due to chewyness and hardness.

P14 -033

Improvement and Characterization of Puffing Techniques in Ttradi-
tional Yukwa Bandegi
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Sun- 
Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung, Kyeong-Ju Choi Food and Farm 
Management Research Institute, Jellanamdo Agricultural Research and 
Extension Services, Korea

Recently, tranditional yukwa become less popular since most consumers have 
the tendency to avoid any fried foods. Puffing techniques of yukwa Bandegi is 
closely correlated with expension rate, oil adsorption rate, and hardness of final 
products. Therefore, we tried to compare the physiochemical properties of 
puffed ones in oil at 150-170°C and baked ones at 100°C. As the result of 
analysis, oil puffed yukwa Bandegi exhibited 3.1 times higher extension rate 
with 1124.48% than that of baked yukwa Bandegi with 357.33%. Oil puffed 
yukwa Bandegi exhibited 1.7 times higher oil adsorption rate with 32.76% than 
that of baked yukwa Bandegi with 19.50%. Oil puffed yukwa Bandegi showed a 
2.5 times less hard than that of baked yukwa Bandegi. For puffing techniques in 
oil, indirectly puffing of Bandegi in oil pot resulted in a 10% decreasing of 
expension rate and oil adsorption rate but a 1.3 times increasing of hardness. 
These novel puffing techniques of yukwa Bandegi could be applicable to 
produce well-being yukwa in process of storage and distribution in farms and 
food processors.

P14 -031

Manufacture and Physiochemical Characterization of Optimum 
Steamed Rice Cake Using Sticky Barley
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Sun- 
Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung, Kyeong-Ju Choi Food and Farm 
Management Research Institute, Jellanamdo Agricultural Research and 
Extension Services, Korea

Recent interest in barley stems from the enriched β-glucan, dietary fiber their 
protective role, through decreasing of cholesterols, against oxidative damage 
diseases. Compared to regular barley, sticky barley and Sae-sticky barley 
contained more β-glucan and dietary fiber contents and Jasoojeong-sticky 
barley had enriched anthocyanin. Therefore, we tried to produce the nutritious 
and favored steamed rice cake by addition of Jasoojeong-sticky barley, 
Sae-sticky barley with rice in this study. Steamed rice cake was manufactured 
by combination with a 30-70% ratio of Jasoojeong-sticky barley or Sae-sticky 
barley and rice and further analyzed its physiochemical properties and sensory 
evaluation. Jasoojeong-sticky barley contained 2-3 times more amount of 
anthocyanin than that of sae-sticky barley and their product properties were 
very similar. The more Sae-sticky barley was added to steamed rice cake, its 
hardness and chewyness were decreased but its flexibility was increased. 
Overall, optimum steamed rice cake could be produced by combination with a 
30% (w/v) Jasoojeong-sticky barley and a 70% rice or with a 50% (w/v) 
Sae-sticky barley and a 50% rice.

P14 -034

Optimum Heating for Improving the Quality of Onion Extract Juice
Bong-Yun Oh*, Jeong-Hwa Kang, Young-Ok Kim, You-seok Lee, Seung-Hee 
Nam, Kyung-Ju Jung Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

Onion (Allium cepa) have sulfur compounds and flavonoids are contained 
quercetin, kaempferol, and rutin such as. These componets were known as a 
variety of physiological activities that lipid antioxidant, anticancer, anti-
bacterial, reduces blood cholesterol and high blood pressure, improve alcoholic 
liver function, diabetes prevention effect. The onion extract juice (OEJ) are 
produced a set sequences of heating in high pressure cooker (30 kg capacity), 
dropping pressure, extraction, pasteurization and retort pouching. To improve 
the quality of OEJ was processed heating condition 1, 1.5, 2, and 2.5, respec-
tively washed onion with the coat. Functionality compoents of OEJ was 
analyzed the more reducing sugar, thiosulfide, total phenols, flavonoids, 
antioxidant activity by the longer heating time. In sensory evaluation, the 
greatest overall acceptability of OEJ was processd for heating 2 h. Therefore, 
optimum heating time of OEJ was determined processing two hours for 
functionality compoents and acceptability overall quality.
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P14 -035

The Quality of Pasta by Rice Powder Mixing Ratio
Bong-Yun Oh*, Jeong-Hwa Kang, Young-Ok Kim, You-Seok Lee, Kyung-Ju 
Jung, Kyung-Ju Choi, Min-Su Park Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, Korea

This study was carried out to promotes the consumption of rice and rice noodles 
to the diversification of advanced. Pasta (Ziti) were manufactured with two 
kinds of rice to processing (Keunseom) and to mealing (Hanmaeum), and in 
process of mixing, steaming, rolling, molding, cutting and drying. It was 
analyzed quality characteristics of rice pasta. Hardness of steamed pasta was 
decreased by addition of processing rice and increased by addition of 
Hanmaeum. The Steamed pasta exhibited higher stickiness and cohesiveness 
but lower gumminess by addition of Keunseom. Overall, compared to wheat 
pasta, rice pasta showed similar physical properties by combination with 
Keunseom (65%) and Hanmaeum (35%). As the result of sensory evaluation, 
there were no differences in color, appearance, odor fields but showed highly 
favored in taste, texture, overall preference fields by addition of Keunseom. 
Especially, That of 100%  Keunseom was more significantly preferred than 
wheat pasta. The more general mealing rice content in pasta, the lower 
preference. When rice pasta was steamed, starch was released in cooking water, 
it is suggest that this should be controlled in future.

P14 -038

Effect of Rice Flour on the Quality and Acceptability of Yackwa
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, In-Tack Hwang, Jong-Kook 
Kim Jellanamdo Agricultural Research and Extension Services, Korea

Yackwa is a Korean traditional fired cake made by wheat flour, sesame oil and 
honey. This study was investigated to the Rice-yackwa for the purpose of the 
improvement of yackwa’s quality and rice consumption by sensory evaluation 
and instrumental measurement. The rice was prepared wet milling and the dry 
condition was 30 (wet-30) and 40°C (wet-40). The expansion rate of Rice- 
yackwa was no significant differences between the samples. The hardness of 
10% mixed rice flour (wet-40) yackwa was improved. As a result of sensory 
evaluation for yackwa made various levels of rice flour (wet-30), were no 
significant differences in most of characteristics between the samples supple-
mented with rice flour to 20% to wheat flour. Results of this study that 
physicochemical properties and sensory evaluations of rice flours were best at 
10% additive (wet-30).

P14 -036

Effect of Seawater Treatment on Quality of Rice during Cultivation
Bong-Yun Oh*, Jeong-Hwa Kang, You-Seok Lee, Yeen Lee, Seung-Hee Nam, 
Sun-Kyung Lee, Mi-Hyang Jang, Kyung-Ju Jung Food and Farm 
Management Research Institute, Jellanamdo Agricultural Research and 
Extension Services, Korea

Seawater has been well known to possess salts, minerals, many essential 
nutrients for plant growth as well as disease resistance. As the eco-friendly 
materials, seawater was treated 20 or 30 folds for 8 times after planting during 
rice cultivation and organic rice was analyzed its quality in comparison with 
controlrice. Organic rice exhibited lower yield, luster of boiled rice and 
amylose content than those of control rice. Organic rice with 30 folds sea water 
exhibited higher amounts of ash, reduced sugar, minerals, or hardness, 
compared to organic rice with 20 folds sea water, and control rice. Rice protein 
content would be the critical point to estimate rice quality. Control rice 
contained lowest protein content but did not signicantly different within 7%. 
The ratio of Mg2+/K+ was lowest at organic rice with 30 folds sea water with 
insignificant level. Boiled rice favor was higher at a higher ratio of Ad/H and 
highest at organic rice with 30 folds seawater significantly. Rice weight (10 
gain) and color b-value showed the higher at control rice, organic rice with 30 
or 20 folds seawater in sequence. Rice hardness became the highest 
significantly at organic rice with 30 folds.

P14 -039

A Comparison of Quality Characteristics of the Persimmon by 
Environment-friendly and Conventional Growing Conditions
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Sun-Kyung Lee, Jin-Woo 
Lee, Kyeong-Ju Choi Jellanamdo Agricultural Research and Extension 
Services, Korea

In the recent years, many people are aware of personal health and the environ-
ment. This has resulted in increased attention to organic agricultural products. 
We compared the physicochemical properties and quality characteristics of 
persimmon (Buyu) produced by environment-friendly and conventional 
growing conditions. The a value (redness) of environment-friendly persimmon 
(EFP) was 49.69±4.96, whereas that of conventional persimmon (CVP) was 
44.43±3.91. The contents of vitamin C of the EFP and CVP were 21.25-60.55 
mg/100 g and 69.83 mg/g, respectively. The contents of β-carotene of the EFP 
and CVP were 89.56-97.72 mg/g and 85.93, respectively. The antioxidant 
ability of organic permission was higher than those of other samples.

P14 -037

Physicochemical Properties of Rice Flours Produced under Different 
Drying Conditions
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Jin-Woo Lee, Jong-Kook 
Kim Jellanamdo Agricultural Research and Extension Services, Korea

The physicochemical properties of rice flours produced under different milling 
and drying conditions were investigated to explore their applications for various 
processed rice products. The milling conditions were dry and wet conditions 
and the dry was carried out 30 (Wet-30) and 40°C (Wet-40) temperatures. The 
particles of rice flour were separated into <80 mesh, 80-120, 120-200 and 200> 
groups and the amount of large particle size was greater in the wet-40. X-ray 
differaction patterns showed traditional A type of cereals regardless of dry 
conditions. Wet milled flours had higher damaged starch, lower water solubility 
index (WSI), and water absorption index (WAI) compared to dry milled flours. 
Pasting properties measured by rapid visco analyzer (RVA) resulted in higher 
pasting temperatures in dry milled flours. Results of this study that physi-
cochemical properties of rice flours were closely related to their particle size.

P14 -040

The Effects of Added Soluble Gums on the Noodle Making Proper-
ties of Rye Flour
Seung Ho Woo*, Soo Yeon Chung, Sung-Hee Han1, Seung Yong Cho2, Chul 
Rhee3 Department of Biotechnology, Korea University, Korea, 1Institute of 
Life Science and Natural Resources, Korea University, Korea, 2Institute of Life
Sciences and Biotechnology, Korea University, Korea, 3Division of Food 
Bioscience and Technology, Korea University, Korea

The effects of added soluble gums on the noodle making properties of rye flour 
were evaluated. The added soluble gums were carrageenan, gum xanthan, gum 
guar, and gum arabic at 0, 0.5, 1.0, and 3.0% (w/w) based on rye flour. The 
noodle making properties were evaluated by measuring dough properties of 
flour and by analyzing texture profiles of raw and cooked noodles. In vitro 
hydrolysis index (HI) and expected glycemic index (eGI) of cooked noodles 
were also measured. The dough stability of rye flour increased as the 
concentration of added gums increased from 0.5 to 3.0%. The rye noodle 
containing 3% of gum guar showed the highest dough stability (26.28 mm) 
among the gum added rye flours. Cooked noodles containing 3% of gum guar 
(1.02 N) and 3% of gum xanthan (1.30 N) showed higher hardness than other 
samples, and their hardness values were comparable to the wheat noodles. The 
HI and eGI of rye noodles were lower than that of wheat noodle. Among the rye 
noodle samples, rye noodle with 3% gum guar showed the lowest eGI value 
(74.8).
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P14 -041

Influence of Sourdough on the Bread Making Properties of Rye- 
Wheat Composite Flours Bread
Soo Jung Park*, Soo Yeon Chung1, Sung-Hee Han2, Jin-Won Lee3, Seung Yong 
Cho4, Chul Rhee5 Department of Food Science and Technology, Korea 
University, Korea, 1Department of Biotechnology, Korea University, 2Institute 
of Life Science and Natural Resources, Korea University, Korea, 3Department 
of Food and Biotechnology, Hankyung National University, Korea, 4Institute of 
Life Sciences and Biotechnology, Korea University, Korea, 5Division of Food 
Bioscience and Technology, Korea University, Korea

The bread making properties of rye-wheat composite flours (rye:wheat=1:1) 
were evaluated at various sourdough addition level (0, 20, 40, and 60%, g of 
sourdough/100g of total mixed flour). The sourdough was prepared from rye 
flour by using lactobacillus brevis. Total titratable acidity (TTA), pH, fermen-
tation power, content of water soluble pentosan (WSP), and total pentosan 
content were analyzed for rye-wheat mixed dough characteristics. Specific loaf 
volume and texture profiles were measured for analyzing rye-wheat mixed bread 
qualities. Addition of sourdough to rye-wheat composite flour reduced dough pH 
from 5.7 to 4.3, and increased WSP from 2.3% to 3.3%. The addition of 
sourdough increased loaf volume of resulting rye-wheat composite bread. This 
might attributed to the higher amount of WSP in added sourdough. However, the 
maximum fermentation power (183.3%) was obtained when 40% sourdough was 
added probably draw to the loss of air cell integrity at highly acidic condition. 
Accordingly, the rye-wheat mixed bread containing 40% sourdough showed the 
maximum specific loaf volume (3.0 mL/g) with the softest texture.

P14 -044

Effect of Emulsifier on the Characteristics of Rice Cookie
Joon-Kyoung Lee*, Jie Hye Jeong, Jae Kag Lim Department of Chemical 
Engineering & Biotechnology, Korea Polytechnic University, Korea

This study was conducted to measure changes in the characteristics of rice 
cookie made from wet-milled rice flour with Sucrose ester of fatty acids (SE) 
and Sodium stearoyl lactylate (SSL) in order to investigate the effect of 
emulsifier on the characteristics of rice cookie. The rice dough was baked in an 
oven (190/150°C) for 14 min. The moisture content and spreadability was 
shown to be higher in the cookie with SE than in the cookie with SSL. And the 
density was shown to be higher in the cookie with SSL than in the cookie with 
SE. The hardness was shown to be significantly lower in the cookie with SE 
than in the control cookie, whereas it was shown to be the highest in the cookie 
with 9% SSL. When a sensory test on taste, moistness, softness, remaining 
particles after swallowing, and overall preference was conducted, a higher 
preference was shown in the cookie with 3% SE and 3% SSL than in the 
control cookie. Also, a higher preference was shown in the cookie with 6% SSL 
than in the control cookie for appearance, flavor, hardness, and crumbliness. 
The results of this study can be used as a basis for a further study on the quality 
improvement of rice cookie.

P14 -042

Preparation of O/W/W Emulsion Using Biopolymers as Stabilizing 
Materials
Chan-Eun Park*, Eun-Ji Lee, Dong-June Park, Chang-Won Cho, Ki-Jai Park, 
Jeong-Ho Lim, Jin-Woong Cheong, Bum-Keun Kim Korea Food Research 
Institute, Korea

In this study, oil in water in water emulsion was prepared using chitosan and 
alginate as stabilizing materials. As emulsion stabilizer, PGPR and PGMS were 
used. The mean particle size of o/w emulsion prepared by chitosan was shown 
to be no differences regardless of types and concentration of emulsion stabi-
lizer. In order to evaluate the stability of emulsions, zeta potentials were 
calculated. Due to positive charge of chitosan at acidic conditions, the value 
was shown to be around 50mV, indicating the stability increased in comparison 
to that prepared without chitosan. In case of oil in water in water emulsion 
prepared using chitosan and alginate, zeta potential value was changed to 
negative value (-20 mV) due to negative charge of alginate at neutral 
conditions. Mean particle size also increased when chitosan and alginate were 
used, indicating the increase in viscosity of solution. Results indicate that 
biopolymers such as chitosan and alginate may be one of the important factors 
to affect the physical properties of emulsion.

P14 -045

Physicochemical Properties of Waxy and Normal Barley Flours 
Produced by Air Jet-mill
So-Hee Kim*, Ki-Hyun Kwon, Hwan-Soo Cha, Byeong Sam Kim Korea Food 
Research Institute, Korea

The physicochemical properties of waxy (WZ) and normal (NZ) barley flours 
produced by air jet-mill were investigated. As a control, waxy (WP) and normal 
(NP) barley flours were used pin-mill. The particle size was smaller in the 
following order of NZ, WZ, NP, and WP. Air jet-milled barley flours (WZ, NZ) 
had higher Hunter L values (94.23, 94.31) compared to pin-milled barley flours 
(WP, NP; 93.26, 92.88). Color (brightness) was closely related to the particle 
size of barley flours. Thus, L values of barley flours increased as particle size of 
barley flours decreased. WZ, NZ, WP and WZ had damaged starch values of 
7.17, 1.12, 5.16, and 0.72, respectively. Damaged starch tended to increase 
water absorption index (WAI), water solubility index (WSI). Peak and trough 
viscosity properties of barley flours decreased as the particle size of rice flours 
decreased. Also, peak viscosity properties of waxy-barley flours were lower 
normal-barley flours. Results of this study suggested that physicochemical 
properties of waxy and normal barley flours were closely related to their 
particle size.

P14 -043

Quality Characteristics of Dried Peach According to Drying Methods
Hye-Lim Lee*, Kwang-Sup Youn Department of Food Science and 
Technology, Catholic University of Daegu, Korea

This study was carried out to investigate the peaches were infrared drying and 
cold air drying by determined pH, soluble solid contents, color different, 
mineral contents, free sugar contents, and sensory evaluation. The pH of dried 
peaches were higher in Kyeongbong and Cheonhong of infrared drying,
Yumyung was higher in the cold air drying. Soluble solid contents, color 
different and mineral contents of dried peaches were infrared drying were 
higher than cold air drying. The mineral contents were in the order of K>Mg> 
Ca>Na>Fe>Zn>Cu>Al. The free sugar contents of dried peaches were 
generally higher in cold air drying. The sensory evaluation results of dried 
peaches, 0.3% NaCl pretreatment was higher than the other pretreatment. These 
results indicate that infrared drying is the effective drying methods for 
manufacturing the high-quality dried peaches.

P14 -046

Quality Characteristics of Manggaedduk Treated with Retarding 
Retrogradation Reagents during Low Temperature
Ki-Hyun Kwon*, So-Hee Kim, Jong-Hoon Kim, Byeong Sam Kim, Jin- 
Woong Jeong Korea Food Research Institute, Korea

This study was conducted for extending the shelf-life of manggaedduk prepared 
using different retarding retrogradation reagents (Scutellaris radix extract, fatty 
acid ester, super-softM. Each sample compares with the control, and stored for 
4 days at 5°C. Soluble solids contents increased as the storage time was 
extended, S was significantly higher in the other samples. The hardness of CT, 
G, E rapidly increased at the 1 day during storage. However hardness of S was 
no changes in the storage period. Total microorganisms were no significant 
differences in G, E, S and CT. The results are as follows: manggaedduk
prepared with super-softM was significantly different from the other samples 
from each examination and the retrogradation was delayed to most among 
samples tested.
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P14 -047

Development of the Lactic Fermented Products with Sweet Potato
Ju-Hun Park*, Sung-Soo Kim, Sook-Hyun Choi, Chan-Kyu Han, Bog-Hieu 
Lee1 Korea Food Research Institute, Korea, 1Department of Food & Nutrition, 
Chung-Ang University, Korea

This study was performed to investigate physiochemical property of the lactic 
fermented products with sweet potato and develop its freeze-dried powder 
products. It was selected L. plantarum, L. paracasei, S. thermophilus as 
probiotic starter to perform the experiment. The pH of fermented products after 
inoculating the lactic acid bacteria was decreased, and the acidity and viable 
cell count was increased during fermentation. The viable cell count was showed 
109 CFU/g approximately after freeze-drying. The scores of sensory evaluation 
were higher in the roast sweet potato treatment than the steamed one. The pH 
according to cultivars (the white-fleshed, the orange-fleshed, the purple- 
fleshed) and treatment methods (the raw, the steamed, the roasted) of sweet 
potato was similar in experiment group, but was decreased throughout sterili-
zation, inoculation, fermentation, and the acidity and viable cell count was 
increased. It was developed the health functional foods of tablet or granular 
form by using freeze-dried powder of 50% sweet potato-fermented products 
added commercial vitamins and food additives, etc.

P14 -050

Rice Varieties and Milling Methods in Relation to Rice Bread 
Quality
Hye Min Han*, Jun Hyun Cho1, Bong Kyung Koh Keimyung University, 
Korea, 1National Institute of Crop Science, Rural Development Administration, 
Korea

Rice varieties and milling method affect the properties of rice flour for bread 
baking. Two indica lines (Hanareum & Chenmaai) and six japonica lines 
(Jinsumi, Goami, Manmi, Milyang261, Seolgaeng, Suweon517) were analyzed. 
Rice flour were prepared by wet milling (WF) followed by lyophilization, and 
passed through a 115-mesh sieve and dry milling (DF) using centrifugal disc 
mill. Particle size of WF was bimodal at 4.2-27.4 µm and 27.4-69.6 µm and DF 
was 9-19 µm. Damage starch content and water absorption of DF were 
increased. Suweon517 and Milyang261 showed the highest water absorption 
index and the lowest stickiness among rice flour dough. Bread volume and 
firmness of WF increased in the following order: Goami<Chenmaai<Jinsumi. 
However, bread firmness increased in the following order: Chenmaai<Goami 
<Jinsumi. Water absorption of DF for optimum loaf volume increased 75- 
140%. Significant decrease of loaf volume was observed from all DF flours, 
suggesting that milling method is very critical factor for bread quality. 
Regardless of milling method, Chenmaai and Goami showed the most 
appropriate properties for making bread with high loaf volume and low bread 
firmness.

P14 -048

Quality Characteristics of Various Cultivars as Aseptic-packaged 
Cooked Rice
Sea-Kwan Oh*, Dae-Jung Kim, Mi-Ra Yoon, Hye-Won Kim, Jeong-Heui Lee, 
Im-Soo Choi, Yeon-Kyu Kim National Institute of Crop Science, Rural 
Development Administration, Korea

The objective of this study was to evaluate several cultivars of aseptic-packaged 
cooked rice including Kumyoungbyeo, Damibyeo and Chilbobyeo. Quality 
evaluations, such as DSC (Differential Scanning Calorimetry), sensory 
preference evaluation and RVA (Rapid Visco Analyzer) were significantly 
higher in the Juanbyeo as compared to other samples. From the sensory 
preference evaluation, the Juanbyeo aseptic-packaged cooked rice showed 
significantly higher Toyo value. Deuraechanbyeo showed the highest 
temperature of gelatinization onset (To) and gelatinization enthalphy (△H) 
measured by DSC. The varietal range of Tp and Tc was 73.86-76.15°C and 
84.95-85.01°C, respectively. Retrogradation properties, which were measured 
with the gelatinized rice sample used for DSC, and stored in 4°C during 6 days, 
indicated that retrogradation absorbtion peak was the first peak at 50.15- 
68.74°C. Retrogradation enthalphy of Deuraechanbyeo was the highest value 
(2.34 J/g).

P14 -051

Optimization of Ultrasound Extraction of Lutein from Chlorella 
vulgaris
Aree Deenu*, Sang Moo Kim Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

The main carotenoid in Chlorella vulgaris is lutein. The ultrasound extraction 
or together with enzyme of lutein from C. vulgaris was investigated to improve 
the process of extraction. The ultrasound extraction or together with enzyme of 
lutein from C. vulgaris were optimized using response surface methodology 
(RSM). The experiments were carried out according to a three level, Box- 
Behnken design (BBD). The optimal ultrasound extraction conditions were: 
ultrasound frequency, 35 kHz; extraction temperature, 37.5°C; extraction time, 
5 h, and ratio of solvent to raw material, 31 ml/g wet C. vulgaris. The lutein 
recovery was 3.16±0.03 mg/g wet C. vulgaris. The optimal ultrasound extrac-
tion with enzyme were: ultrasound frequency, 35 kHz; extraction temperature, 
45°C; extraction time, 2 h; ultrasound intensity, 0.1 W/cm2, ratio of solvent to 
raw material, 59.30 ml/g wet C. vulgaris, and mixed enzyme (hemicellulase: 
cellulase:pectinase 1.42:1.28:1), 1.2% w/w. The extraction yield of lutein was 
2.93±0.03 mg/g wet C. vulgaris. The ultrasound extraction or together with 
enzyme increased the extraction yield of lutein.

P14 -049

Evaluation of Extrusion-modified Fenugreek Gum
Yoon Hyuk Chang*, S. W. Cui1 Department of Food Science and Engineering, 
Daegu University, Korea, 1Guelph Food Research Centre, Agriculture and 
Agri-Food Canada, Canada

The present study was carried out to investigate the molecular mass distri-
bution, hydration, and emulsifying properties of extrusion-modified fenugreek 
gum. Fenugreek gum was extruded in a twin screw extruder with four different 
zone 5 barrel temperatures (105, 120, 135, and 150°C). High performance size 
exclusion chromatography revealed that extrusion cooking slightly changed the 
molecular mass distribution of the gum. Hydration properties of the gum, such 
as water dispersibility, water solubility, water hydration viscosity, and water 
absorption rate, were significantly improved after extrusion cooking. The 
results suggested that extrusion processing of fenugreek gum could lead to 
some changes in the structure and functional groups, including disruption of the 
cell-wall structures and unfolding of the polysaccharide molecules, which could 
lead to the exposure of functional groups, such as hydrophilic groups, from 
inside, thereby improving the hydration properties. However, the extrusion 
process did not significantly affect the water holding capacity of the gum, nor 
significantly influence the emulsion capacity and stability of the gum.

P14 -052

Effect of Poly-γ-glutamic Acids (PGA) on Quality Characteristics of 
Non-fat Yoghurt
Jee-Young Imm*, Su-Min Lim, Jae-Yong Shim1, Sejong Oh2, Minsuk Rhee3, 
Moon-Hee Sung4 Department of Foods and Nutrition, Kookmin University, 
Korea, 1Department of Food and Biotechnology, Hankyoung National 
University, Korea, 2Department of Animal Science, Chonnam National 
University, Korea, 3Division of Food Bioscience and Technology, Korea 
University, Korea, 4Department of Advanced Fermentation Fusion Science and 
Technology, Kookmin University, Korea

The addition of poly-γ-glutamic acid (PGA) up to 0.01% in reconstituted skim 
milk (11%, w/v) did not influence development of titratable acidity and growth 
of lactic acid bacteria. The addition of PGA (0.005%) significantly decreased 
syneresis of non-fat yoghurt while it resulted in increased hardness. Micro-
structural analysis of yoghurt using Cryo-FE scanning electron microscope 
indicated that PGA (0.005%) facilitated formation of dense uniform protein 
network. The addition of PGA (0.005%) into yoghurt did not cause any 
undesirable effects on various sensory attributes and acceptability. There were 
no significant changes in viable cell count of all non-fat yoghurt samples during 
the extended storage of 4 weeks at 4°C.
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P14 -053

Comparison of Physicochemical Properties of Brown Rice Garedduk 
Using New Processing Method
Hye-Young Park*, Gwi-Jung Han, Seo-Young Han, Ji-Hyun Yu, Dong-Sun 
Shin Department of Agrofood Resources, National Academy of Agricultural 
Science, RDA, Korea

Brown rice has excellent nutritional value as it has rich calcium, iron and 
thiamin as well as protein, fat and fiber, compared to milled rice. We added 
different amount (0-60%) of brown rice, to making the garedduk using new 
processing method developed by the previous study. This study was performed 
to evaluate the physicochemical and sensory properties of various garedduks 
during storage. There was no difference in moisture content of the garedduk
according to the ratios of brown rice. However, moisture content of the 
garedduk started to be reduced from 6 h after they were stored. For chro-
maticity, the b value and ∆E had positive relationship with the ratio of brown 
rice added. However, retrogradation was suppressed when the ratio of brown 
rice added is increased. In the integrated preference drawn by sensory 
evaluation, most of brown rice added garedduk showed excellent preference. 
Especially, 15% and 30% brown rice were excellent. Moreover, such brown rice 
ratios delay hardness of rice cakes and generate good consumer preference. As 
a result, it is seen that brown rice added garedduk have excellent commercial 
value as healthy functional food.

P14 -056

Processing Optimization and Its Antioxidative Activity of Ecklonia 
cava Extracts-added Seasoning Sauce for Instant Noodles Using 
Response Surface Methodology
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Ki Hyun Kim, Yu Ni Noe, Min Soo 
Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim Department of Seafood Science 
and Technology/Institute of Marine Industry, Gyeongsang National University, 
Korea, 1Department of Food Science and Nutrition/Institute of Marine Industry 
Gyeongsang National University, Korea, 2Sinchungeefood Corp., Korea

This study is conducted to optimize processing of the functional seasoning 
sauce for instant noodle (SSIN) using response surface methodology (RSM) 
and to compare functional properties of commercial SSIN. Central composite 
design was adopted in the SSIN processing for formula optimization of 
ingredients. Concentrations of sea tangle (X1), traditional soy sauce (X2), yeast 
extract (X3) and Ecklonia cava extract (ECE) (X4) were chosen for independent 
variables. Dependent variables were glutamic acid (Y1), score of sensory 
evaluation (Y2) and antioxidative activity (Y3). Optimal conditions were X1= 
3.91%, X2=20.57%, X3=3.04% and X4=3.78%, and predicted values of multiple 
response optimal conditions were Y1=124.0 mg/100g, Y2=7.6 and Y3=1.95. In 
order to investigate functional properties of the ECE-added SSIN, antioxidative 
activity and angiotensin-I converting enzyme (ACE) inhibiting activity were 
measured. The antioxidative activity and ACE inhibitig activity of ECE-added 
SSIN were 1.98 and 29.0%, respectively, which were very higher than those 
(1.09 and 4.4%) of commercial SSIN.

P14 -054

Effect of Manufacturing Condition on Rheological Properties and 
Retrogradation Degree of Garedduk
Seo-Young Han*, Gwi-Jung Han, Hye-Young Park, Yu-Mi Shin, Ji-A Ahn, 
Dong-Sun Shin Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

The present study was performed to determine optimum manufacturing condi-
tion for maintenance of rheological properties and retrogradation retardation of 
garedduk during shelf-life. In the pilot experiment, we investigated the effect of 
added moisture volume and physical punching process on several rheological 
properties of garedduk. garedduk prepared with non-waxy rice, salt, grain 
starch and 18-24% of water (w/w of swelling rice) was stored at 20°C for 24 h. 
In order to determine optimum moisture content and punching time, chemor-
heological and the related quality property changes were analyzed. In this study, 
we conducted various trials to investigate optimum condition under the five 
different experimental condition prepared with manufacturing process deter-
mined by pilot experiment. Several parameters mentioned above and sensory 
evaluation were analyzed up to 48 h. At results, the key of optimum manufac-
turing condition for Not-harden garedduk during shelf-life is not one factor but 
interaction among moisture content, temperature, punching time, and grain 
starch property. Further study on the mechanism of retrogradation retardation of 
Not-harden garadduk is now in progress.

P14 -057

Quality Characterization of Sauce Containing Enzymatic Extracts 
from Ecklonia cava for Instant Noodle
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Min Ji Kim, Hyeon Jeong Kim, 
Min Soo Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim Department of 
Seafood Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Department of Food Science and Nutrition/ 
Institute of Marine Industry, Gyeongsang National University, Korea, 
2Sinchungeefood Corp., Korea

The quality characterization of sauce containing enzymatic extracts from 
Ecklonia cava (S-EC) for instant noodle was investigated by measuring 
phycochemical (proximate composition, pH, volatile basic nitrogen (VBN), 
salinity and viscosity), sanitary (viable cell count, coliform group and coliform), 
sensory and functional properties, and compared with those of commercial sauce 
for instant noodle. There was no difference in proximate composition, salinity 
and sensory evaluation excepted for color between S-EC and commercial sauce. 
The pH and VBN content of S-EC were 5.45 and 19.5 mg/100 g, respectively, 
which were lower than those of commercial sauce. Both S-EC and commercial 
sauce were less than 30 CFU/mL for viable cell counts, and less than 18 
MPN/100 mL for coliform group. The free amino acid content of S-EC was 1,224 
mg/100 mL, which was 13% higher than commercial sauce. The antioxidative 
activity, expressed as PF, and angiotensin Ⅰconverting enzyme (ACE) inhibiting 
activity of S-EC were 1.98 and 29.0%, respectively, which were higher those of 
commercial sauce.

P14 -055

Quality Stability of Instant Noodle Containing Enzymatic Extracts 
from Ecklonia cava
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Ki Hyun Kim, Yu Ni Noe, Min 
Soo Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang National 
University, Korea, 1Department of Food Science and Nutrition/Institute of 
Marine Industry Gyeongsang National University, Korea, 2Sinchungeefood 
Corp., Korea

This study was conducted to elongate shelf-life of instant noodle containing 
enzymatic extracts from Ecklonia cava (IN-EC) by using various organic acids 
(lactic acid, malic acid and citric acid) and packing methods (air packing and 
vacuum-packing with oxygen scavenger (VP-OS)). The shelf-life of IN-EC was 
investigate by measuring microbial (viable cell counts, coliform group, yeast 
mold), chemical (moisture, water activity, pH and total acidity) and physical 
(Hunter color value) changes during cold storage. According to the results, the 
shelf-life of IN-EC vacuum-packed with oxygen scavenger was 49 days, which 
was improved compared to that of INEC air-packed (7 days). There was no 
difference in the shelf-life between IN-ECs treated with organic acids and 
untreated.

P14 -058

Quality Stability of Sauce Containing Enzymatic Extracts from 
Ecklonia cava for Instant Noodle
Kwon Hyun Park*, Jun Ho Shin, Ji Sun Lee, Min Ji Kim, Hyeon Jeong Kim, 
Min Soo Heu1, Mi Ran Jo2, Jong Hyun Lee2, Jin-Soo Kim Department of 
Seafood Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Department of Food Science and Nutrition/ 
Institute of Marine Industry Gyeongsang National University, Korea, 
2Sinchungeefood Corp., Korea

This study was conducted to investigate quality characterization of sauce 
containing enzymatic extracts from Ecklonia cava (S-EC) for instant noodle by 
measuring physicochemical properties pH, volatile basic nitrogen (VBN), 
viable cell count, trichloroacetic acid (TCA)-soluble content and sensory 
evaluation, and compared with those of commercial sauce for instant noodle. 
Regardless of storage temperature and time, the pH of S-EC was not changed 
during storage. The VBN content, TCA-soluble content and viable cell counts 
of S-EC slightly increased with storage time and temeprature. These results 
suggested that food quality of S-EC was not slightly changed up to 14 weeks at 
tested temperature, such as 5, 15, and 25°C.
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P14 -059

Distribution of Endoprotease and Exopeptidase from Hepatopancreas 
of Mollusks
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Kwon Hyun Park, Jun Ho 
Shin, Ji Sun Lee, Min Soo Heu1, Jin-Soo Kim Department of Seafood Science 
and Technology/Institute of Marine Industry, Gyeongsang National University, 
Korea, 1Department of Food Science and Nutrition/Institute of Marine 
Industry Gyeongsang National University, Korea

This study was conducted to investigate the distribution of endo-protease and 
exo-peptidase in hepatopancreas of mollusks, such as cuttlefish, squid and 
octopus. Crude protein and lipid contents of mollusks hepatopancreas were 
17.9% and 6.1%, respectively, for cuttlefish (Sepia officicalis L), 15.1% and 
9.8%, respectively, for squid (Sepia esculenta) and 16.7% and 5.4% respec-
tively, for octopus (Vulgaris cuvier). The extracts exhibiting the maximal 
exopeptidase activity was obtained by extraction with deionized water at room 
temperature for 6-8 h. The exopeptidase activity of the water extract toward 
Leu-PNA was a maximum at pH 6 and 40°C, and for 60 min.

P14 -062

Ultra High Pressure Extraction (UHPE) of Puffed Ginseng
A-Ram Lee*, Byung-Yong Kim, Moo-Yeol Baik Department of Food Science 
and Biotechnology, Kyung Hee University, Korea

Ultra-high pressure extraction (UHPE) is a novel technology that can be used as 
a non-thermal extraction of effective components. Puffing process uses heat and 
pressure to modify the physicochemical properties of foods for esthetic 
purposes. The objective of this study was compared the conventional heat 
reflux extraction (HRE) and UHPE. Ethanol was used as solvents for extraction 
and concentration of ethanol was varied from 0 to 90%(v/v). UHPE performed 
at 25°C, 200 MPa for 5 min and conventional HRE was carried out at 70°C for 
24 h with 70% ethanol, respectively. In case of UHPE, extraction yield 
decreased with increasing ethanol concentration. The highest extraction yield 
was obtained at 0% ethanol (12.51±0.33%) and that is no significant difference 
in 10 and 20% ethanol. The crude saponin content varied from 4.597 mg/g to 
6.314 mg/g. The highest crude saponin content was obtained at 70% ethanol. 
No significant difference was observed in 50, 60, and 70% ethanol. The 
conventional HRE showed 28.06±1.86% of extraction yield and 13.678 mg/g of 
crude saponin content. UHPE showed relatively lower extraction yield and 
crude saponin content than conventional HRE in this case.

P14 -060

Effect of Emulsifier on the Rheological Properties of Rice Flour 
and Rice Dough
Jie Hye Jeong*, Joon-Kyoung Lee, Jae Kag Lim Department of Chemical 
Engineering & Biotechnology, Korea Polytechnic University, Korea

The purpose of this study was to investigate the effect of emulsifier on the 
rheological properties of rice flour and rice cookie dough with Sucrose ester of 
fatty acids (SE) and Sodium stearoyl lactylate (SSL). Changes in the 
rheological properties of rice flour and rice dough according to addition ratio of 
emulsifiers were measured using a rapid visco analyzer and a texture analyser. 
The peak 1 value and the Breakdown value were shown to significantly 
decrease as the ratio of SSL and SE increased, respectively. The setback value 
was shown to be more increased viscosity reduction rate in the dough with SSL 
than in the dough with SE as the ratio of emulsifier increased from 6% to 9% of 
the rice flour weight. This result indicated that the dough with SSL was more 
affected by aging delay. The peak time was shown to increase as both SSL and 
SE ratios increased, which showed a delayed tendency of rice flour swelling. 
The moisture content of the rice dough was shown to decrease, and the hardness 
was shown to be higher in the rice dough as the SSL ratio increased. The result 
of this study can be used as basic data for a further study on physical properties 
of rice flour and rice dough.

P14 -063

Effects of Steaming Processes on the Total Phenolic Content and 
Antioxidant Capacities of Liriopis Tuber
So Hae Park*, Min Jeong Kim, Jung Eun Park, Won Baek Kim, Dae Youn 
Hwang1, Hong Joo Son2, Heeseob Lee Dept. of Food Science and Nutrition, 
Pusan National University, Korea, 1Dept. of Biomaterial Science, Pusan 
National University, Korea, 3Dept. of Life Science and environmental 
Biochemistry, Pusan National University, Korea

The purpose of this study was to improve the quality of Liriopis tuber (Liriope 
platyphylla Wang et Tang; LT) by steaming process. Steamed Liriopis tuber 
(SLT) was prepared from LT with different heat processing time (SLT-3-24) and 
repeated processing times (RSLT-1-9). The Liriopis tuber showed increase of 
TPC, and crude saponin as steaming process time and repeated processing times 
was elevated. The browning index, a and b values of color were increased, 
however L value was decreased as steaming processing time and repeated 
processing times. DPPH radical, superoxide anion radical, hydroxyl radical 
scavenging activities, nitric oxide scavenging activities and trolox equivalent 
antioxidant capacity of SLT water extract was significantly enhanced with 
increasing steaming process time and repeated processing times. RSLT-9 extract 
had the highest antioxidant activity among of Steamed Liriopis tuber, showing 
higher concentrations of TPC and crude saponin. The antioxidant activity of 
SLT water extract may be due to the TPC and crude saponin content. From 
these results, steaming process could improve the quality of Liriopis tuber as a 
raw material in food industry.

P14 -061

Quality Characteristics of Wet Noodle Added with Cheongyang Hot 
Pepper (Capsicum annuum L.) Juice
In-Guk Hwang*, Ha Yun Kim, Young Hwang, Heon Sang Jeong1, Seon Mi 
Yoo Department of Agro-food Resources, National Academy of Agricultural 
Science, RDA, Korea, 1Department of Food Science and Technology, 
Chungbuk National University, Korea

This study was to investigate the quality characteristics and antioxidant activity 
of noodles added with cheongyang hot pepper juice (CPJ). These noodles were 
evaluated for cooking properties, Hunter color values, texture characteristics, 
sensory characteristics, capsaicinoid, polyphenol contents, and antioxidant 
activity. The cooked weight, volume, and turbidity of cooked noodles were no 
significant differences relative to that of control noodle, but the water 
absorption was decreased. The Hunter color values of wet and cooked noodles 
were significantly lower in L and a values and significantly higher in b values 
with increasing concentration of CPJ. The texture characteristics were no 
significant differences relative to that of control noodle. Sensory evaluation 
indicated that cooked noodles with 2% CPJ was significantly improved relative 
to that of control noodle. Capsaicinoid, polyphenol contents, and antioxidant 
activity was significantly increased with increasing concentration of CPJ. 
Overall, the CPJ could be used as a good ingredient to increase the sensory and 
antioxidant properties of wheat flour noodle without affecting the quality 
properties.

P14 -064

Evaluation of Antioxidant Activity of Various Kimchi Ethanolic 
Extracts in Raw Ground Pork
Mi-Ai Lee*, Youn-Sang Choi1, Hack-Youn Kim1, Hyun-Wook Kim1, Sun-Mi 
Choi1, Hye-Young Seo, Ju-Woon Lee2, Cheon-Jei Kim1 World Institute of 
Kimchi, Korea, 1Department of Food science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 2Radiation Technology Institute, Korea 
Atomic Energy Research Institute, Korea

The antioxidant effects of various kimchi extracts in raw ground pork during 
refrigerated was studied. The raw ground pork samples were treated with 
ascorbic acid (PC-AC), BHT (PC-BHT), BK (baechu kimchi), LK (leek 
kimchi), MK (mustard leaf kimchi), and WK (white kimchi) and compared to 
raw ground pork without antioxidants (NC). Increased levels of TBARS value, 
metmyoglobin, total bacterial count were noticed in all meat samples during 
storage, whereas pH, L*, and a* value tended to decrease with increased 
storage time. All treatments had lower value of TBARS and metmyoglobin, and 
total bacterial count, compared to the control. Various kimchi ethanolic extracts 
exhibited a protective effect against lipid oxidation in raw ground pork. The 
most potent antioxidants on stabilizing oxidation were MK and the lowest 
antioxidant activity was found with the addition of WK to the meat. These 
results suggest that the application of kimchi extract could enhance oxidative 
stabiltiy of meat or other lipid containing food system.
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P14 -065

Evaluation of Yacon (Polymnia sonchifolia) Extracts on Physico-
chemical Properties and Antioxidant Activity of Pork Patty during 
Refrigerated Storage
Hyeong Sang Kim*, Jin Sun Park, Koo Bok Chin Department of Animal 
Science and Functional Food Research Center, Chonnam National University, 
Korea

This study was performed to evaluate the physicochemical properties and 
antioxidant activity of yacon (Polymnia sonchifolia) extracted with different 
processes (yacon ethanol extract, YEE; pressed yacon, PY) on the pork patty 
during storage at 4°C for 14 days. The patty without yacon was prepared as 
control and those with butylated hydroxytoluene at 0.01% were considered as a 
reference. In addition, 0.5% of YEE and PY were incorporated with patties. pH 
values of all samples was increased with increasing storage time, regardless of 
the treatments. The lightness and yellowness values of patty were not affected 
by addition of both yacon extracts, while the lower redness values were 
observed after storage for 7 days. Thiobarbituric acid reactive substances 
(TBARS) value of pork patty containing YEE showed lower than that of the 
control, but higher than the reference. However, TBARS value of patty 
containing PY was observed at the similar level with that of reference. Based on 
the results, yacon extracts might be used as a natural antioxidant in pork patty 
to extend shelf-life.

P14 -068

Comparison of Physicochemical Properties and Antioxidant Activity 
of Angelica gigas Nakai Extruded by Extrusion Processing
Ae-Jin Choi*, Hee-Jung Lee, Chun Geon Park, Yong-Ku Kang, Jeong-Hoon 
Lee, Chung-Berm Park, Chong-Tai Kim1 Department of Herbal Crop 
Research, NIHHS, RDA, Korea, 1Bio-Nano Research Group, Korea Food 
Research Institute, Korea

The root of Angelica gigas Nakai (also known as Cham-Danggui in Korea) has 
been traditionally used in Korean folk medicine containing neutraceutical 
components such as decursin and decursinol angelate. The objectives of this 
study were as follows; (1) to characterize physicochemical properties and 
antioxidant activity of Angelica gigas Nakai extrudate depending on the 
extrusion processing parameter (2) to investigate the optimum condition of 
extrusion processing to increase extract yield of functional ingredients obtained 
from Angelica gigas Nakai. The structural modifications of Angelica gigas 
Nakai during extrusion processing could be responsible for increasing extract 
yield to 21.75%, WSI to 15.26%, and contents of decursin and decursinol 
angelate to 17.42% against non-extruded Angelica gigas Nakai. The molecular 
weight of functional polysaccharide isolated by water extracting was 313,819. 
The high contents of flavonoids (0.63-1.10%) and phenolic acids (0.46-0.80%) 
in extruded Angelica gigas Nakai was correlated with a high antioxidant 
activity.

P14 -066

Microphotography Characteristics of Various Combinations of Homo-
genized Reconstituted Milk
Y.S. Ha*, D.W. Kim, K.H. Kim, J.H. Choi, K.S. Kim, Y.H. Park, S.H. Kang 
R&D Center, Seoul Dairy Co-op, Korea

The objective of this study was to elucidate the stability of reconstituted milk 
followed by homogenization treatment. The reconstituted whole and skim 
powdered milk and frozen milk cream (36% of fat) were prepared to make the 
same SNF and Fat composition of ordinary milk and low fat milk (1-2% of fat), 
respectively. The dairy processes were done in the Pilot plant of Seoul Dairy 
Cooperative. The homogenization process was conducted at the pressure of 150 
bar by piston driven valve homogenizer to disperse the cream layer. Pasteuriza-
tion was conducted for 2 s at 132°C using plate type heat exchanger. As a 
results, The microphotography of all the reconstituted groups have shown the 
uniform distribution fat globules patterns, and whole and skim milk powder 
combination group showed the most uniformed fat globule dispersion. It was 
presumed that the frozen milk cream needs to be more properly treated due to 
the destabilizing effect during thawing.

P14 -069

Rheological Characteristics of Rice-whole Soybean Curds Prepared 
by a Microbial Transglutaminase
Ik Hun Jin1*, Ji Hyun Seo2, Sam-Pin Lee1,2 1Department of Food Science and 
Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resources, Keimyung University, Korea

Rice-whole soybean curd was manufactured by a microbial transglutaminase 
(MTGase) with the mixture of hydrolyzed rice and micronized whole soybean 
powder (MWSP), and analyzed their rheological properties such as texture, 
viscoelasticity and protein cross-linking. A 40% rice suspension digested with a 
Termamyl enzyme at 85°C for 20 min showed the reducing sugar of 9.0% and 
consistency of 1.27 Pa․sn resulting in the great reduction of consistency. MWSP 
suspension with 22% solid content was transformed into the typical tofu texture 
with hardness of 444 dyne/cm2 and springness of 0.95. The MWSP curd 
fortified with 7.5% rice showed the enhanced texture properties with hardness 
of 639 dyne/cm2 and springness of 0.96. In the gelling process of MWSP 
suspension (18-22%, w/v) mixed with 5% MTGase, the viscoelasticity of 
MWSP increased dependently with increase of MWSP concentration, and 22% 
MWSP indicated the highest elastic modulus G' value (5.1 Pa) and viscous 
modulus G'' value (9.0 Pa), respectively. Furthermore, soybean proteins present 
in 22% MWSP curd disappeared greatly and formed polymer with high 
molecular weight by MTGase reaction within 30 min.

P14 -067

Physicochemical Characteristics of Hot Air Dried and Freeze Dried 
Powders from Ethanol Extract of Peanut Sprout
Ji-Hyun Eo*, Jinhan Shon, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Chonnam National 
University, Korea

The resveratrol content is very rich in peanut sprout and its extracts could be a 
good source of functional food ingredients. Therefore, the objective of this 
study was to evaluate physicochemical characteristics and the antioxidative 
activity of hot air dried (HDP) and freeze dried powders (FDP) from ethanol 
extract of peanut sprout. The HDPs were manufactured with different drying 
temperatures, 50, 60, and 65°C for about 10 h. The trans-resveratrol content 
was the highest with 4.84 µg/g in the FDP, and that of HDPs was 3.76, 3.62, 
and 3.41 µg/g in samples dried at 50, 60, and 65°C, respectively. The FDP has 
higher DPPH free radical scavenging activities compared with HDPs. Vitamin 
C content was the highest with 494.7 mg/g in FDP. The Hunter L* values 
decreased as drying temperatures increased, but a* and b* values increased with 
increasing drying temperatures. Even though FDP was more productive and 
better quality than HDP, it can be much more expensive and time-consumed. 
Therefore, industrialization of this resveratrol as a functional ingredient further 
studied in the future, considering their effectiveness.

P14 -070

Physicochemical and Sensory Characteristics of Ddeokgalbi Added 
with Glutinous Rice Flour Compared with Corn Starch, Soy Protein 
Isolate and Sodium Tripolyphosphate
Hae Chang Yi*, Hyunho Cho, Eun Ae Cho, Jae Joon Hong1, Rae Kyeong 
Ryu1, Keum Taek Hwang Department of Food and Nutrition, Research 
Institute of Human Ecology, Korea, 1Meatone Co., Korea

The objective of this study was to assess the effect of glutinous rice flour 
(GRF), corn starch (CS), soy protein isolate (SPI) and sodium tripolyphophate 
(STPP) on the physicochemical and organoleptic characteristics of ddeokgalbi. 
The ddeokgalbi with GRF had the significantly (p<0.05) lowest cook loss 
among the treated groups. There was significant (p<0.05) increase in the fat 
retention of the ddeokgalbi with GRF compared to the control and those with 
SPI and STPP. The ddeokgalbi with GRF retained moisture significantly 
(p<0.05) most. The ddeokgalbi with GRF presented the significantly lowest 
(p<0.05) TPA profile values. The ddeokgalbi with GRF was significantly 
(p<0.05) juicier and tenderer than the control and those with the other additives. 
The ddeokgalbi with GRF was significantly (p<0.05) most preferred in 
juiciness, tenderness and overall acceptability. This study suggests that GRF in 
ddeokgalbi may be an effective functional ingredient to improve textural quality 
of ddeokaglbi.
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P14 -071

Effects of Combined Treatment with High CO2 Concentration and 
Ascorbic Acid on Browning of Fresh-cut ‘Fuji’ Apples
Sun-Young Kim*, Jeong-Seok Cho, Do-Hee Kim, Hye-Jin Choi, Kwang-Deog 
Moon Department of Food Science & Technology, Kyungpook National 
University, Korea

The combined effects of high CO2 concentration pretreatment and ascorbic 
acid, ultrasonication on fresh-cut apples were studied. Whole ‘Fuji’ apples were 
stored in high CO2 condition (above 95%) for 12 h and sliced to 8 pieces. 
Prepared samples were ultrasonicated in 1% (w/v) ascorbic acid solution (UA) 
and only dipped in 1% (w/v) ascorbic acid solution (AA). Fresh-cut apples(3 
pieces) were packed in polyethylene bags(0.03 mm, 20×15 cm), and stored at 
10°C for 12 days. AA-treated samples showed higher L value than those of 
UA-treated and control (dipped in water without CO2 pretreatment), while 
UA-treated samples showed higher hardness than AA-treated sample. Total 
soluble solids, pH, titratable acidity were not affected by high CO2 concen-
tration pretreatment and both UA and AA treatment. These result shows high 
CO2 concentration pretreatment with dipping in 1% ascorbic acid solution (AA) 
has an effects on controlling enzymatic browning during storage of fresh-cut 
‘Fuji’ apples.

P14 -074

Effect of Fractionated Barley Pastes and Transglutaminase Addition 
on Textural Properties of Reduced Fat Sausage
Sohee Kim*, Seahun Mun1, Yong Ro Kim Department of Biosystems & 
Biomaterials Science and Engineering, Seoul National University, Korea, 
1Center for Agricultural Biomaterials, Seoul National University, Korea

Barley β-glucan, a soluble fiber component, with health benefits, has potential 
as a fat replacer in meat products. Barely was ground and sieved to fractionate 
it by its particle size, in an effort to conveniently enhance β-glucan content. 
Fractions of high β-glucan content, which was about 2-fold of the original 
barley β-glucan content, were collected and subsequently used to prepare 6% 
paste. The barley paste was replaced with pork fat by different amounts (10, 20, 
50% replacement of pork fat) to prepare reduced fat sausage. Transglutaminase 
(TG) promoting covalent cross-lingking between the proteins was also added at 
different levels (0.3%, 0.5%, 1%(w/w)). Sausage quality characteristics were 
determined in terms of cooking loss, express moisture, color, texture properties, 
and compared with those of high fat sausage. Result of this study indicated a 
potential for using fractionated barley flour paste together with TG to improve 
quality of reduced fat sausages.

P14 -072

Quantitative Changes of Polyphenol Compounds of Mulberry 
(Morus alba) Syrup during Fermentation
Yu-Jin Lee*, Eun-Ok Kim, Hyun-Hee Leem, Won-Jeong Lee, Sang-Won Choi
Department of Food Science and Nutrition, Catholic University of Daegu, 
Korea

Recently, eleven poplyphenolic compounds were isolated and identified from 
mulberry (Morus alba) fruits. “Chenongil-ppong” and “Daesung-ppong” were 
previoulsy selected as palatable and functional mulberry cultivars, respectively. 
Herein, to develop a high quality mulberry jam, quantitative changes of 
polyphenol compounds of mulberry syrup from two mulberry fruits was 
investigated by HPLC during fermentation. Five polyphenolic compounds of 
Daesung-ppong except two polyphenols were increased to six month of 
fermentation, and then decreased slowly to twelve month. Especially, 
chlorogenic acid, (+)-dihydrokaempferol, (+)-dihydroquercetin, and moracin 
were considerably increased to six month, while piceid and rutin were slowly 
decreased. However, resveratrol and 4-prenylmoracin were not changable 
during fermentation. “Chengil-ppong” also similar trend to “Daesung-ppong”,
although functionality of the former was lower than that of the latter. These 
results suggest that mulberry syrup prepared after six month of fermentation is 
the best suitable for mulberry jam source.

P14 -075

Effects of γ-Irradiation on Food Quality Characteristics of Myungran 
Jeotkal
Gi Ho Nam*, Ju-Woon Lee1, Kwon Hyun Park2, Seok Min Hwang2, Jong 
Duck Choi2, Kwang Soo Oh2 Food Safety Research Division, NFRDI, Korea, 
1Team for Radiation Food Science and Biotechnology, Advanced Radiation 
Technology Institute, KAERI, Korea, 2Department of Seafood Science and 
Technology/Institute of Argriculture and Life Sciences, Gyeongsang National 
University, Korea

Effects of γ-irradiation on food quality characteristics of myungran jeotkal were 
investigated. γ-irradiation had no effect on proximate composition, Aw, salinity 
and volatile basic nitrogen content of myungran jeotkal compared with 
non-irradiated sample. But TBAV, acidity and NH2-N contents of γ-irradiated 
samples increased with the increase of γ-irradiation dose. 2.5 kGy of γ
-irradiation reduced the number about 1 log cycle compared to the control. And 
no viable cells were detected in samples after 7.5 kGy of γ-irradiation dose. 
Composition ratio of saturated fatty acid increased slightly, while that of 
polyenes and monoenes such as 20:5n-3, 22:6n-3, 18:1n-9 and 20:1n-9 were 
decreased slightly with the increase of γ-irradiation dose. Total free amino acid 
contents of control, 5.0 and 10.0 kGy irradiated samples were 2,339.6, 2,429.8 
and 2,625.5 mg/100 g, respectively. In inorganic ions, γ-irradiation had no 
effect on inorganic ion contents of samples. Sensory evaluation showed that γ
-irradiation of up to 5.0 kGy did not adversely affect overall acceptability of 
myungran jeotkal.

P14 -073

Preparation of High Quality Mulberry Wine and Vinegar Using 
Mulberry (Morus alba) Fruits
Yu-Jin Lee*, Jai-Hyun So1, Eun-Ok Kim, Hyun-Hee Leem, Woo-Rim Son, 
Sang-Won Choi Department of Food Science and Nutrition, Catholic 
University of Daegu, Korea, 1RIS Project of Catholic University of Daegu, 
Korea

Mulberry wine was produced by the following procedure; fresh mulberry fruits 
(10 kg) was prewashed and pressed with screw pressor. 0.5% citric acid and 200 
ppm K2S2O5 were added to the pressed mulberry juice. After adjusting to pH 
4.0, 1.5 kg sucrose and 10 g of dry wine yeast (FMV) were added. The wine 
was kept in the glass vessel for 1st fermentation process of 7-10 days, and then 
queezed with cheeze-cloth. The wine poured into a secondary vessel where the 
2nd fermentation process was carried out at 20±2°C for two months. Finally, 
mulberry wine was filtered, bottled and stored in darkness at 20°C. Meanwhile, 
mulberry vinegar was produced by following procedure: mulberry wine (1 kg) 
was diluted to two vol. with d-H2O and inoculated 10% cultivated with 
Acetobacter spp. The medium was cultivated in shaking incubator and added 
original mulberry wine stock solution (12%) to control at 6% alcohol. The 
mulberry wine solution was continuously cultivated with airshaking and finally 
mulberry vinegar (1.2 kg, total titratable acidity: 6%) was produced. Additi-
onally, several different type mulberry wines prepared by different manufac-
turing methods were also discussed.

P14 -076

Flavor Components of the Taste-active Seasoning Sauce from IQF 
Oyster
Jin Yeong Kang*, Seok Min Hwang, Kwon Hyun Park, Jae Ung Yoon, Jeong 
Gyun Kim, Kwang Soo Oh Department of Seafood Science and Technology/ 
Institute of Argriculture and Life Sciences, Gyeongsang National University, 
Korea

Flavor components of the seasoning sauce prepared by using reacted IQF oyster 
extract were examined. pH, salinity, amino-N and free amino acid content in the 
present oyster sauce were 5.7, 9.3%, 539.8 and 8,095.7 mg/100 g respectively, 
and major free amino acids are Glu, Tau, urea, Pro, Gly and Ala. Total 76 
volatile compounds were detected as a cooked odor of the present sauce by 
SDE apparatus/gas chromatography/mass spectrometry. Whole volatile com-
pound was composed of five aldehydes such as benzaldehyde, five ketones such 
as 1-(2-Furanyl)-ethanone, six alkanes, fourteen esters such as ethyl acetate, 
twelve alcohols such as ethyl alcohol, 6-methyl heptanol, four furans such as 
2-furancarboxaldehyde, 2-furanmethanol, three aromatic compounds such as 
d-limonene, thirteen nitrogen containing compounds such as 2,4,6-trimethyl 
pyridine, thirteen acids such as hexadecanoic acid and one miscellaneous 
compound. As results of flavor components analysis and sensory evaluation, we 
came to the conclusion that the present taste-active oyster sauce has a good 
qualities and it can be commercialized as a high flavored seasoning sauce on 
the oriental market.



347

The 78th Annual Meeting

P14 -077

Effects of Fat Ratio and Storage Temperature on the Qualities of 
Frozen Meat Processed Products
Hyeoung Su Lee*, Soo Yeon Chung1, Seung Yong Cho2, Chul Rhee3 

Department of Food Bioscience and Technology, Korea University, Korea, 
1Department of Biotechnology, Korea University, Korea, 2Institute of Life 
Sciences and Biotechnology, Korea University, Korea, 3Division of Food 
Bioscience and Technology, Korea University, Korea

Meat products with 10% and 15% pork fat were stored at different temperatures 
(-8, -18, and -25°C) for 6 months. The influences of fat ratio and storage 
temperature on the qualities of frozen meat processed products were 
investigated. Changes in the moisture content (MC), acid value (AV), peroxide 
value (POV), thiobarbituric acid value (TBA), volatile basic nitrogen (VBN) 
and sensory score of samples during storage were measured. During the frozen 
storage, WHC decreased, and the lipid rancidity and VBN increased 
significantly (p<0.05) and the changes were more profound at higher frozen 
storage temperature. TBA increased from 0.6 to 1.3, 0.9 and 0.8 mg/kg for 6 
months at -8, -18 and -25°C, respectively. The lipid rancidity and VBN values 
of 15% pork fat increased more rapidly compared to those of 10% pork fat. The 
overall acceptability of samples measured by sensory score was maintained at 
3.7 (out of 5.0 scales) for 2 months for the samples stored at -8°C, for 4 months 
at -18°C, and for 5 months at -25°C. Therefore, the qualities of frozen meat 
processed products were maintained longer at the lower frozen storage 
temperature with low fat ratio.

P14 -080

The Influence of Extruded/Non-extruded Hemp-rice Flour Addition 
on the Properties of Wheat Flour
Yuan-Yuan Wang*, Krittika Norajit, Gi-Hyung Ryu Department of Food 
Science and Technology, Kongju National University, Korea

In this study, extruded/non-extruded hemp-rice (EHR/nEHR) flours with 
different hemp/rice ratio (hemp:rice = 0:100, 20:80, 40:60) were added into 
wheat flour (WF) at 15% ratio. The influence of EHR/nEHR flours on the 
pasting, mixing and stretching properties of the mixture (EHR/nEHR flours and 
WF) were investigated. The results showed that the EHR-WF viscosity
obviously lower than nEHR-WF, and peak viscosity of the EHR-WF contained 
the same hemp content decreased with the increase in extrusion temperature 
(120°C and 140°C). Water absorption of the EHR-WF was higher than the 
nEHR-WF, and it increased with the increase in extrusion temperature. 
Extensibility of the EHR-WF was obviously larger than that of the nEHR-WF. 
These analyses showed that extrusion process of the hemp-rice flour exhibited 
significant influence on the properties of mixed flour.

P14 -078

Quality Characteristics of Fried Pork Skin Added with Leaves of 
Kalopanax pictus and Zizyphus jujuba
Hyun-Jeong Kim*, Mi-Jin Kim1, Song-I Oh1, Nam-Kyung Im1, Mi-Hyang 
Hwang-Bo1, In-Seon Lee1 The Center for Traditional Microorganism 
Resources, Keimyung University, Korea, 1Department of Food and Technology, 
Keimyung University, Korea

The fried pork skin made with added 0.25-1.0% Kalopanax pictus (KP) leaves 
and 0.3-0.6% Zizyphus jujuba (ZJ) leaves, respectively. The quality character-
istics were analyzed by the color value, pH, hardness, peroxide value, volatile 
basic nitrogen (VBN), viable cell count and sensory evaluation. The hardness, 
TBARS and VBN values of fried pork skin added with KP and ZJ leaves were 
decreased compared to the control, whereas collagen contents and offensive 
flavor removal effect were increased by the addition of KP and ZJ leaves. In 
addition, the fried pork skin treated with 0.5% PU leaves was very acceptable. 
These results suggest that it is possible to manufacture the fried pork skin added 
with KP and ZJ leaves for the improvement of quality.

P14 -081

Quality Characteristics of Functional Rice Noodles
Hyun-Seung Kim*, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park Korea Food 
Research Institute, Korea

In this study, the quality characteristic of the rice noodles added with eggshell 
calcium and Levan® was investigated in order to minimize the deterioration of 
the noodle. The moisture content of rice noodles was 11.50%, eggshell calcium 
rice noodle was 11.71%, and rice noodle Levan® 11.58%. In the Hunter color 
value, L, a, b values of rice noodles were not significantly different. The 
cooking characteristics of rice noodles added eggshell calcium and Levan®

were expected that high value in cooked weight, water absorption, and volume 
and water soluble solid matter content, but the quality of rice noodle added 
eggshell calcium is similar to rice noodle. In the sensory evaluation, the taste 
acceptability of rice noodle added eggshell calcium was the same level compare 
with rice noodle. In result, eggshell calcium added rice noodle is considered to 
be similar to the normal rice noodles in the aspect of sense.

P14 -079

Characteristics of Extruded Germinated Wheat and Barley with CO2

Injection
Sasathorn Singkhornart*, Gi-Hyung Ryu Department of Food Science and 
Technology, Kongju National University, Korea

Germinated wheat and barley were putted with twin-screw extruder with 
variation of parameters including carbon dioxide (CO2) injection (2.0 MPa, 500 
ml/min). The effect of barrel temperature (100 and 120°C) and feed moisture 
content (30 and 35%) were also studied. Higher barrel temperature increased 
the expansion ratio but reduced elastic modulus, breaking strength, specific 
length and bulk density of extruded without CO2 injection. On the order hand, 
CO2 injection resulted in extruded germinated wheat with higher specific length 
and bulk density. Lightness values increased with increasing barrel temperature 
of the extruded without CO2. When CO2 was injected, L value was highest for 
extruded germinated wheat and barley at feed moisture 35% of both barrel 
temperatures. The water absorption index (WAI) and water solubility index 
(WSI) were analyzed. The result confirmed that the barrel temperature and 
moisture content significantly affected the expansion ratio, bulk density, 
mechanical properties and appearance of all extruded products.

P14 -082

Quality Characteristics of Mieum Prepared with Black Rice Powder 
and Pumpkin Powder
Sung-Yong Park*, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park Korea Food 
Research Institute, Korea

Rice porridge so called mieum is one of Korean traditional food and variety of 
rice porridge has been studied for a long period time. After making black rice 
and pumpkin mieum having 0, 1, 3, and 5% of the black rice and pumpkin 
powder respectively, quality and sensory characteristics and consumer 
acceptability was tested. In the case of black rice porridge, the brightness was 
decreased as increasing of black rice powder. Redness and yellowness were 
increased. The brightness and redness were decreased and yellowness was 
increased when level of pumpkin powder was increased in pumpkin rice 
porridge. The viscosity of both black rice and pumpkin mieum were increased 
as the amount of added black rice and pumpkin powder were increased. 
However, level of moisture and pH didn’t show a significant difference. At 5% 
of black rice porridge and 3% pumpkin rice porridge showed the highest value 
of sensory evaluation result and this condition didn’t affect the quality of 
traditional mieum having functional properties. 
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P14 -083

Manufacturing Process of Gelatinized Rice Flour by Extrusion 
Method
So-Young Jeong*, Hyun-Yu Lee, Jun-Seok Kum, Jong-Dae Park Korea Food 
Research Institute, Korea

Gelatinized rice powder was developed for the various purpose of rice food 
product using extrusion method. Gelatinized rice flour can be used in wide 
range of food company like baby food, instant porridge, instant soup, 
kochujang, sweets, breads, etc. The rice flour, brown rice flour, glutinous rice 
flour was prepared using the twin screwed extrusion. Extrusion condition were 
properly set to barrel temperature or 130°C, maximum feed rate of 120 kg/h, 
screw speeds of 225 rpm. The value of the holding viscosity was increased by 
moisture content was increasing where as the final viscosity was increased with 
increasing of the moisture content. The average particle size of rice was 54.0 µ
m and brown rice was 68.4 µm. The holding viscosity and final viscosity was 
increased with increasing of brown rice content. Degree of damaged starch or 
rice flour milled by roll milling was in the range of 3.2-3.5 and milled by pin 
milling was in the range of 1.3-3.2.

P14 -086

Development of Saccharified Rice Soymilk for Children and Adult
Dong-Kwang Kim*, Eun-Ji Choi, Sung-Hun Yi, Hyun-Yu Lee, Jun-Seok Ku, 
Jong-Dae Park Korea Food Research Institute, Korea

This study was carried out to manufacture quality enhanced soymilk prepared 
with powder (banana, vegetable, ginseng, jujube), rice derived material (RiPro®

80, Riber® 50) and physicochemical characteristics as well as and sensory were 
analyzed. The quality and sensory properties of saccharified rice soymilk was 
compared by different types of ingredients. Depending on the ratio of ingre-
dients for children and adult’s saccharified rice soymilk. For saccharified rice 
soymilk containing 87.85% rice soymilk, 1.4% rice oil, 0.13% salt, 1% saccha-
rified rice, 2% rice oligosaccharides, 3% sugar, 2.5% saccharified black rice. 
The quality properties results show that of all samples of pH was in the range of 
6.68-6.78. Also, soluble solid contents and viscosity were measured as 
13.30-16.10°Bx and 9.83-24.80 cP. The L, a and b value showed 60.22-64.03, 
8.16-8.92, 13.91-16.61 respectively. In sensory test, overall acceptability marks 
as 6.0 of both children and adult rice soymilk.

P14 -084

Quality Characteristics of Topokkidduk by Different Ratio of Garlic 
Powder as Ingredient
Mi-Seon Kim*, Jun-Seok Kum, Hyun-Yu Lee, Jong-Dae Park Korea Food 
Research Institute, Korea

This study investigated the possibility of utilizing garlic powder as an 
ingredient for the topokkidduk, a traditional Korean rice cake. The topokkidduk
was made with various amounts(0, 1, 3, 5, 7%) of added garlic powder. 
Moisture content of topokkidduk added garlic powder was in the range of 
45.72-46.74%. The Hunter color L value was decreased with increasing the 
amount of added garlic powder. The a values and b values were increased with 
increasing additions of garlic powder. The hardness of uncooked topokkidduk
(1-7%) was significantly lower than non-treatment and topokkidduk with 3% 
garlic powder showed lowest hardness value. The gumminess of the uncooked 
topokkidduk (1-7%) had lower value compared to non-treatment. In the result of 
sensory evaluation of topokkidduk, both the non-treatment and addition of 3% 
garlic powder had significantly the highest overall acceptability score. These 
result showed the addition of 3% garlic powder in topokkidduk was considered 
to be improved quality of topokkidduk.

P14 -087

Study on Bread Quality with Freeze Dried Powder of Sparassis 
crispa 
Chang-Oh Kang*, Byung-Geon Park1, Inhwa Han1, Hyun-Jae Shin 
Department of Chemical and Biochemical Engineering, Chosun University, 
Korea, 1Department of Food and Nutrition, Kwangju Women’s University, 
Korea

Sparassis crispa is a medicinal mushroom, commonly called Ggotsongyi 
(meaning a blossom) in Korea. The fruiting bodies of S. crispa have been 
reported to exhibit an excellent effect for curing human diseases such as gastric 
ulcer, oesophageal cancer, hypertention, and diabetes. The aim of this work is to 
investigate quality of bread with addition of various concentration of freeze 
dried S. crispa powder. S. crispa powder was added at 0.3, 0.5, and 0.8% w/w 
(wheat flour basis), while incorporation of freeze dried S. crispa at higher 
concentration (1%) resulted in bad bread quality. The bread quality was 
assessed with the parameters such as volume, texture, colority and sensory 
evaluations. There was no significant difference in the score of sensory 
evaluation and color with increasing powder concentration. The specific 
volume of S. crispa bread decreased when compared to the control. Texture 
measurement such as hardness, chewiness, and gumminess increased as the 
addition of S. crispa powder. Sensory evaluation was carried out in terms of 
acceptability (texture, flavour, taste, color) resulting in 0.3% freeze dried 
powder showed the highest bread quality.

P14 -085

Quality Characteristics of Vietnamese Fresh Rice Noodles Produced 
by New Manufacturing System
Eun-Ji Choi*, Dong-Kwang Kim, Sung-Hun Yi, Hyun-Yu Lee, Jun-Seok Kum, 
Jong-Dae Park Korea Food Research Institute, Korea

In this study, we developed device for manufacturing Vietnamese fresh rice 
noodles that consists of input, steaming, cooling, separating, cutting procedure. 
Also, we manufactured fresh rice noodles using traditional method by adding 
indica rice flour into the dough and compared quality properties by differing 
contents of tapioca starch used as a side ingredient. All samples showed in the 
range from 71.55 to 79.63 in the color value L (lightness). In terms of texture, 
sample T3 (3% of tapioca starch) displayed higher hardness, springiness and 
chewiness than other samples. Weight, water absorption and volume change of 
fresh rice noodles after cooking displayed decrease by increasing contents of 
tapioca starch. In sensory test, sample T3 (3% of tapioca starch) and sample 
T10 (10% of tapioca starch) displayed similarly high values in terms of taste 
and overall acceptability. Accordingly, it was concluded that adding less than 
10% tapioca starch was most suitable to the quality of fresh rice noodles. 

P14 -088

Comparative Study on Breads with Sparassis crispa Powder 
Prepared by Different Drying Methods
Hyun-Jae Shin*, Byung-Geon Park1, Inhwa Han1, Chang-Oh Kang Depart-
ment of Chemical and Biochemical Engineering, Chosun University, Korea, 
1Department of Food and Nutrition, Kwangju Women’s University, Korea

Recently, additives such as mushroom powder are necessary to make a new 
bread. However, high water contents and enzyme activity of fresh mushroom 
are responsible for decrease in protein and sugar during its storage. Drying 
process is an important factor to guarantee for long-term storage. Therefore, the 
aim of this work is to investigate the effect of the bread with Sparassis crispa
powder prepared by two methods: (1) natural drying and (2) freeze drying. 
Using two powders, bread quality was assessed with physical parameters such 
as farinograph, volume, and microstructure. Farinogram showed development 
time and stability of the bread containing various levels. Bread samples of 
freeze dried S. crispa (above 1%) were unsuitable concerning bread volume, 
whearas S. crispa (below 1%) showed high volume stability. On the other hand, 
bread with naturally dried S. crispa (over the 1%) showed a suitable volume. 
Furthermore, the microstructure of bread with S. crispa was observed, revealing 
the possible interaction between the powder and the bread constituents. In 
conclusion, it indicates that bread with naturally dried S. crispa powder is much 
more suitable than the freeze dried powder.
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P14 -089

Antioxidant Activity of Subcritical Water Extracts from Houttuynia 
cordata Thunberg
Eun-Kyung Jo*, Sang-Wook Lim, Seung-Cheol Lee Department of Food 
Science and Biotechnology, Kyungnam University, Korea

Subcritical water (SCW) extracts of Houttuynia cordata Thunberg were 
prepared at ranging from 50 to 300°C for 10, 30, and 60 min, and antioxidant 
activity of the extracts was evaluated. The results indicated that SCW extract at 
300°C for 30 min possessed the highest total phenolic contents (33.34 µg gallic 
acid equivalents/mL), DPPH radical scavenging activity (44.07%), and acetyl-
choline esteraseinhibitory activity (36.53%), while the highest ABTS RSA 
(55.00%) was shown at 200°C for 60 min. On the other hand, tyrosinase 
inhibitory activity (14.29%), total flavonoid contents (2.55 µg quercetin 
equivalents/mL) were the highest at 100°C for 10 min. These results indicate 
that SCW is an effective medium for the extraction of the antioxidants and 
nutraceutical compounds from Houttuynia cordata Thunberg, and the appro-
priate condition for the extraction of specific activity was different case by case.

P14 -092

Physicochemical Properties with Pretreatment Condition According 
to Salt Concentration and Soaking Time in the Preparation of 
Paprika Leaf Jangachi
Kyung Mi Kim*, Young Kim, Yang Suk Kim, Gi Chang Kim Department 
of Agrofood Resources, NAAS, RDA, Korea

This study was carried out to investigate the change in physicochemical 
properties with pretreatment condition, salt concentration and soaking time in 
the preparation of Paprika leaf Jangachi. Paprika leaf was soaked in water with 
different levels of salt concentration (1, 3, and 5%) and soaking time (2, 4, and 
6 days). As a result, the pH decreased significantly with increasing soaking 
time. The salinity of Paprika leaf was high in high levels of salt concentration. 
The redness (a) and yellowness (b) values of the Paprika leaf became greater as 
the soaking time increased. When the salt concentration and soaking time were 
increased, the moisture contents slightly decreased. Also, it was found that total 
polyphenol decreased but there was no significant difference in total flavonoid 
as the salt concentration and soaking time increased.

P14 -090

Antioxidant and Physiological Activities of Subcritical Water 
Extracts from Golden Oyster Mushroom (Pleurotus cornucopiae 
var. citrinopileatus)
Eun-Kyung Jo*, Da-Jung Heo, Jeong-Han Kim1, Yun-Hae Lee1, Seung-Cheol 
Lee Department of Food Science and Biotechnology, Kyungnam University, 
Korea, 1Mushroom Research Institute, Gyeonggido Agricultural Research & 
Extension Services, Korea

Subcritical water (SCW) is hot water with high temperature and pressure, and it 
could be applied to extract nutraceutical compounds from bio-resources. In this 
study, SCW extraction of golden oyster mushroom (GOM) was carried out at 
various temperatures and times, and the antioxidant and physiological activities 
of the extracts were evaluated. The results indicated that GOM extract at 300°C
for 30 min has the highest TPC (98.58 µg GAE/mL) and tyrosinase inhibitory 
activity (63.99%), while the extract at 250°C for 60 min possesses the highest 
DPPH RSA (88.49%) and RP (1.083 OD). The highest AChE inhibitory activity 
(32.72%) and ABTS RSA (67.59%) were found at 300°C for 60 min.

P14 -093

Changes of the Physicochemical Properties of Bokbunja (Rubus 
coreanus Miq.) Sauces during the Storage
Beob-Won Kim1, 2*, HeeKwon Lee1, Hee-Jeon Park1, Ji-Young Song1, Young- 
Soo Kim2 1Gochang Black Raspberry Research Institute, Korea, 2Chonbuk 
National University, Korea

To investigate the physicochemical properties of the Bokbunja sauce during the 
storage, pH, acidity, protease activity and microorganisms of it were measured 
at 4 and 20°C for 10 days. The brix degrees of Bokbunja sauces were about 
34°Bx and were maintained during the storage time. The pH of Bokbunja sauce 
were lower than it of the control, sauces without Bokbunja, and the acidity of 
them were higher than it. Bokbunja sauces had lower lightness and higher 
redness than the control, and the redness at 4°C was higher than at 20°C. The 
growth patterns of microorganisms of them were similar. The protease activity 
of Bokbunja pulps was higher than it of juice.

P14 -091

Analysis of Peeling Ratio and Physical Properties of Korean 
Chestnut (Castanea crenata) Varieties with Chestnut Flame Peeler 
Yuen-Jae Kwon*, Young Bae Chung1, Jae-Bok Park Korea Food Research 
Institute, Korea, 1World Institute of Kimchi, An Annex of the Korea Food 
Research Institute, Korea

This study was conducted to analyze the peeling ratio and physical properties of 
Korean chestnut varieties harvested in 2009 and 2010 using a chestnut flame 
peeler. According to measuring the physical properties of chestnut varieties in 
2009, the highest weight was ‘Burim’ variety (26.5±4.3 g) and the lowest 
weight variety was ‘Dantaek’ (18.0±0.8 g). The tannin content of ‘Burim’
variety (20.4± 2.7%) in 2009 was the highest, and that of ‘Okkwang’ variety 
(3.5±0.5%) was the lowest. The average tannin content of eight chestnut 
varieties in 2009 was 10.7% and for 2010. For the experiments of peeling ratio 
of chestnut varieties using chestnut flame peeler in 2009, that of ‘Daebo’
variety (95.4±1.4%) was the highest and the lowest was ‘Burim’ variety 
(51.0±10.3%). In 2010, Their average peeling ratio was 70.6% and it decreased 
9.5% compare with 80.1% in 2009. The chestnut with the higher tannin content 
of the inner shell has the lower peeling ratio except ‘Byounggo’. As a result, the 
physical properties of Korean chestnut were different according to varieties, and 
its peeling ratio was significantly different according to variety and tannin 
content.

P14 -094

Change on Physicochemical Properties of Cooked Rice Porridge by 
Different Concentration of Medicinal Herb Extracts
Yong Sik Cho*, Kyung Ha Lee, Yoon Hee Choi, Eun Mi Kim, Shin Young 
Park Fermentation and Food Processing Division, Rural Development 
Administration, Korea

This study was conducted to investigate the effect of medical herb extract on 
physicochemical properties of cooked rice porridge. The water extracts were 
prepared by commercial method using 3 kinds of medicinal herbs. The rice 
flour were cooked with different concentration of herb extracts, respectively. 
Total polyphenol contents and reducing sugar contents were determined and 
antioxidant activity was analyzed using DPPH. The color differences and 
viscosity were also measured. DPPH radical scavenging activities were 
significantly increased from 29 to 45% by concentration of herb extracts 
increased. Total polyphenol content was closely associated with radical 
scavenging activity. Herb extracts lower lightness of cooked rice porridge while 
higher yellowness and redness. The viscosity on cooked rice porridge was 
gradually reduced depending on concentration of herb extracts. These results 
showed that medicinal herb extracts is inducing the changes of physicochemical 
properties of cooked rice porridge.
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P14 -095

Effect of Chlorella Pulverization by Microfluidization on Lutein 
Micellization In Vitro and Uptake by Caco-2 Cells
Kwang Hyun Cha*, Joo Young Lee, Dae-Geun Song, Song Yi Koo, Dong-Un 
Lee1, Cheol-Ho Pan Functional Food Center, Korea Institute of Science and 
Technology, Korea, 1Department of Food Science and Technology, Chung-Ang 
University, Korea

The bioavailability of lutein from chlorella during chlorella digestion was 
evaluated by using the coupled in vitro digestion and human intestinal Caco-2 
cell model. In simulated digestion of chlorella, the lutein micellization effi-
ciency was low, showing that about 70% of total lutein in chlorella was not 
micellized during digestion process but left in the insoluble digestate. 
Microfluidization was applied to improve the lutein micellization efficiency in 
chlorella digestion. When the chlorella was microfluidized (-20,000 psi), the 
disruption of cell surface in chlorella was detected by scanning electron 
microscopy. The mean particle size of chlorella was able to reduce from 3.56 to 
0.35 µm through the treatment of microfluidization. During the simulated 
digestion, the chlorella microfluidized at 20,000 psi was three times more 
efficient than untreated chlorella in the production of aqueous lutein micelles, 
and the final lutein contents accumulated by intestinal Caco-2 cells were also 
higher in the microfluidized chlorella. These results indicate that microflui-
dization may be a useful food processing for the improvement of lutein 
bioaccessibility from chlorella.

P14 -098

Quality Characteristics of Soybean Paste (Doenjang) Added with 
Laver Powder and Glasswort (Salicornia herbacea L.) Powder
Gung-Won Shin*, Mi-Young Han, In-Bae Park, Young-Jae Lee, Jeong-Wook 
Park, Yeong-Cheol Jo Abalone Research Center, Jeollanamdo Ocean and 
Fishery Science Institute, Korea

To make soybean paste having the nutrients and functions of laver and 
glasswort, we prepared with various soybean pastes by using the laver powder 
and the glasswort powder. And then the soybean pastes were put in square-lid 
containers made of PP material and were fermented at 25°C. These soybean 
paste were fermented for 12 weeks and examined for changes in their 
physicochemical properties. As the ferment time passed, the pH level in all 
samples were somewhat reduced, and the tritratable acidity was a little 
increased. And as the laver powder content and the ferment time were 
increased, the amino-nitrogen contents and reducing sugar contents were 
gradually increased. For the soybean paste’s color, the increase of laver powder 
content made the Hunter’s L value's decline. As the ferment time got longer, the 
Hunter’s L value was gradually decreased but Hunter’s a value was increased.

P14 -096

Quality Change of the Milled Rice Soaked in the Glasswort 
(Salicornia herbacea L.) Extract
Mi-Young Han*, Gung-Won Shin, In-Bae Park, Young-Jae Lee, Jeong-Wook 
Park, Yeong-Cheol Jo Abalone Research Center, Jeollanamdo Ocean and 
Fishery Science Institute, Korea

This study was carried out to be utilized as basic data for developing various 
products made of the rice containing the glasswort’s effective component. After 
mixing glasswort powder and some purified water in the ratio of 2:10 (w/w), 
the mixture was kept at 100°C for 4 h. Then the mixture was filtered using 
cheese cloth, and the extract was produced. After washing some milled rice in 
purified water, and put them on a sieve to remove any water. Then the rice was 
soaked in the glasswort extract in an incubator at 20°C. After some time passed, 
the surfacing water of soaked rice was removed, and the soaked rice was 
compared in items of moisture, salinity, polyphenols, mineral contents and the 
Hunter’s L, a and b values. As the soaking time got longer, the contents of 
moisture, salinity, polyphenols, and minerals were increased, and the L value 
was decreased, and a values and b value were also increased.

P14 -099

Effect of Morus alba L., Curcuma aromatic and Chitosan on 
Shelf-life and Quality of Squid Sundae
Ju-Youn Kang*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Ji-Hee Kwak, 
Min-Ji Kim, Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Hyun-Jee Kim, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University, Korea

This study was conducted to investigate the shelf-life and quality of squid 
sundae added with mixture (MCCE) of Morus alba L. (MA), Curcuma 
aromatic (CA) and Chitosan (C) at 4°C for 30 days. The squid sundae was 
added with MA (1, 2%), CA (0.15%), C (0.1, 0.05%). The viable cell count 
squid sundae treated with MCCE was reduced by about 1 log cycle compared to 
that of control after 10 days. The MCCE suppressed lipid oxidation of squid 
sundae by rancimat and the VBN of squid sundae containing MCCE decreased 
compared to that of control after 20 days. Squid sundae containing MCCE 
showed no great differences in pH. The hardness, gumminess and chewiness 
significantly increased with the addition of MCCE and squid sundae containing 
2% MA, 0.15% CA, 0.1% C was the highest. In the color, yellowness of squid 
sundae added with MCCE increased while conversely, lightness and redness 
decreased. In sensory evaluation, the squid sundae containing 2% MA, 0.15% 
CA, 0.1% C had the highest score. These results suggest that the addition of 2% 
MA, 0.15% CA, 0.1% C in squid sundae positively improved the preservation 
and quality.

P14 -097

Quality Characteristic of Glasswort (Salicornia herbacea L.) 
Cheonggukjang during Fermentation
Gung-Won Shin*, Mi-Young Han, In-Bae Park, Jeong-Wook Park, Young-Jae 
Lee, Yeong-Cheol Jo Abalone Research Center, Jeollanamdo Ocean and 
Fishery Science Institute, Korea

This study investigated the effects of glasswort (Salicornia herbacea L.) extract 
on the quality of cheonggukjang fermented by Bacillus subtilis KCCM 12247, 
at 40°C for 72 h. Lightness (Hunter’s L value) value and yellowness (Hunter’s b 
value) value decreased while redness (Hunter’s a value) value increased with 
increasing glasswort extract concentration. The highest angiotensin converting 
enzyme (ACE) inhibition rates during fermentation at were 83.9% in the control 
(24 h after fermentation commenced) and 91.7% in glasswort extract cheong-
gukjang (GEC, 24 h). Antioxidative activities (1,1-diphenyl-2-picryl hydrazyl 
free-radical generation) were higher in GEC than general cheonggukjang (GC, 
control). The total free amino acids and minerals contents of GEC were higher 
than GC. Results for sensory evaluation revealed that GEC was improving 
overall acceptability.

P14 -100

Inhibitory Effects of Sargassum thunbergii Water Extract on Atopic 
Disease
Chung-Jo Lee*, Koth-Bong-Woo-Ri Kim, Ji-Hee Kwak, Min-Ji Kim, 
Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn Kang, Hyun-Jee Kim, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University

The aim of this study is to examine inhibitory effects of Sargassum thun-
bergii water extract (STWE) on atopic dermatitis. To determine anti-allergic 
activity of STWE, STWE was administrated to OVA-immunized mice for 
an in-vivo test. In addition, an anti-atopic dermatitis test was carried out by 
spreading STWE on the dorsal skin of 2,4-dinitrochlorobenzene (DNCB)- 
induced balb/c mice. It was confirmed that the OVA-specific IgE and IgG1 
secretion were suppressed when 1 and 10 µg/mL of STWE were admini-
strated to OVA-immunized mice. For the anti-atopic dermatitis test, STWE 
alleviated symptoms of the erythema and crust in DNCB-induced mice. 
Furthermore, the IFN-γ secretion of the group treated with STWE increased 
in splenocytes from DNCB-induced mice compared to the positive control, 
while IL-4 secretion diminished. Total IgE secretion of the group treated 
with STWE in sera considerably diminished compared to the positive 
control. Through these results, we can conclude that STWE can inhibit 
atopic dermatitis by modulating the IFN-γ, IL-4 cytokine and IgE secretion.
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P14 -101

Changes in Allergenicity of Gliadin in Strong Wheat Dough by 
Physical Treatments
Ji-Hee Kwak*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Min-Ji Kim, 
Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn Kang, Hyun-Jee Kim, 
Seong-Won Kim1, Dong-Hyun Ahn Department of Food Science and 
Technology, Pukyong National University, Korea, 1Busan St. Mary’s Medical 
Center, Korea

This study was conducted to evaluate the effect of physical treatments on the 
allergenicity of gliadin in wheat dough using ci-ELISA, SDS-PAGE and 
immunoblotting. The strong wheat dough was treated with gamma irradiation 
(1, 5, 10, 20 kGy), high hydrostatic pressure (HHP) (100, 300, 500 MPa), 
autoclave (5, 10, 30, 50 min at 121°C, 1 atm), microwave (1, 5, 10 min) and 
autoclave/microwave (10, 30, 50 min/5, 10 min). The results showed that 
gamma irradiation, HHP and microwave were not able to decrease the binding 
ability of gliadin in wheat dough. The binding ability of gliadin-IgG to gliadin 
in dough treated with autoclave for 30 min was decreased to about 36%. The 
binding ability was decreased by autoclave/microwave treatments, especially it 
was declined to about 23% for 50 min/10 min. The intensity of gliadin bands 
were weakened in SDS-PAGE, and gliadin did not recognize anti-gliadin IgG in 
immunoblotting. In addition, the binding ability of wheat-allergic patient serum 
to gliadin in dough for 50 min/10 min was reduced to about 43%. These results 
indicated that the autoclave alone or in combination with microwave were 
effective for a reduction of allergenicity of wheat dough.

P14 -104

Identification of Lipase Inhibitor from Ecklonia cava
Dong-Hyun Kim*, Ji-Yeon Jung, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, 
Ji-Hee Kwak, Min-Ji Kim, Chan Sunwoo, Seul-A Jung, Hyun-Jee Kim, 
Ju-Youn Kang, Tae-Wan Kim1, Dong-Hyun Ahn Department of Food Science 
and Technology, Pukyong National University, Korea, 1Department of Food 
Science and Technology, Andong National Unicersity, Korea

This study was performed to investigate the inhibitory activity of Ecklonia cava 
(EC) against lipase and elucidate the availability of EC extract as a functional 
food agent. To verify inhibitory activity of EC against lipase, porcine pancreatic 
lipase and p-nitro-phenyl butyrate were used as substrate. To isolate the lipase 
inhibitor from EC ethanol extract, liquid-liquid extraction was performed and 
the n-hexane (H), chloroform (CH), ethyl acetate (EA), n-butanol (B) and water 
(W) division were obtained. Among these, the EA division had the highest 
lipase inhibitory activity with an IC50 value of 1.01 mg/mL, and was separated 
into 22 subfractions by using the silica gel column chromatography. The EA6 
fraction had the strongest activity of the 22 subfractions with an IC50 value of 
0.85 mg/mL, and was separated into eight peaks by using HPLC. Of the eight 
peaks, peak 6 showed the highest lipase inhibitory activity with an IC50 0.255 
mg/mL and was identified by LC/ESI-MS and NMR as Dieckol, a type of 
phlorotannin, which has a molecular weight of 742. Thus, it is proposed that 
these results have a possibility to develop as an agent for prevention of obesity.

P14 -102

Alginate-degrading Activity of Crude Enzyme Produced by Vibrio 
crassostreae Strain PKA 1002 Isolated from Sargassum thunbergii
Chan Sunwoo*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Ji-Hee Kwak, Min-Ji 
Kim, Dong-Hyun Kim, Seul-A Jung, Ju-Youn Kang, Hyun-Jee Kim, Dong- 
Hyun Ahn Department of Food Science and Technology Pukyong National 
University, Korea

This study was conducted to investigate the characteristic of marine bacteria 
isolated from Sargassum thunbergii and alginate-degrading activity of its crude 
enzyme. A result of identification thorough physiological profiling and 16s 
rRNA sequence analysis, the bacteria from Sargassum thunbergii was identified 
as Vibrio crassostreae strain and named the Vibrio crassostreae strain PKA 
1002. It was presented that the optimal culture conditions for growth of Vibrio 
crassostreae strain PKA 1002 were pH 9, 2% NaCl, 30°C and 24 h incubation 
time. The crude enzyme were obtained by Vibrio crassostreae strain PKA 1002 
and its alginate-degrading activity was measured by viscometric and reducing 
sugar assay. The results indicated that the crude enzyme has alginate-degrading 
activity, especially, at pH 8. From these results, Vibrio crassostreae strain PKA 
1002 and its crude enzyme would be useful for the production of alginate 
oligosaccharide.

P14 -105

Changes in Antigenicity of Gliadin in Strong Wheat Flour by 
Physical Treatments
Seul-A Jung*, Ji-Hee Kwak, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Min-Ji 
Kim, Dong-Hyun Kim, Chan Sunwoo, Ju-Youn Kang, Hyun-Jee Kim, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University, Korea

The aim of this study was to find out the optimal physical treatment to reduce 
the antigenicity of gliadin in wheat flour. The strong wheat flour was treated 
with gamma irradiation (1, 5, 10, 20 kGy), high hydrostatic pressure (HHP) 
(100, 300, 500 MPa), autoclave (5, 10, 30, 50 min at 121°C, 1 atm), microwave 
(1, 5, 10 min) and autoclave/microwave (10, 30, 50 min/5, 10 min). The 
conformational changes were observed by SDS-PAGE and the binding ability 
of gliadin to anti-gliadin IgG was examined by ci-ELISA and immunoblotting. 
As a result, when treated with an autoclave alone (for 50 min) or autoclave in 
combination with microwave (for 50 min/5 min), the binding ability was 
slightly decreased. In addition, the intensity of gliadin bands was weakened in 
SDS-PAGE. In immunoblotting result, when treated with autoclave in 
combination with microwave (for 50 min/5 min), IgG reacted with 34 kDa band 
of gliadin in flour. However, gamma irradiation, HHP and microwave treat-
ments did not affect the antigenicity of gliadin in wheat flour. Consequently, it 
is presented that autoclave alone or autoclave in combination with microwave 
slightly reduce the antigenicity of the strong wheat flour.

P14 -103

Anti-inflammatory Activity of Coptidis rhizoma and Anemarrhena 
asphodeloides Ethanol Extracts in LPS-induced Macrophages
Min-Ji Kim*, Chung-Jo Lee, Koth-Bong-Woo-Ri Kim, Ji-Hee Kwak, 
Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn Kang, Hyun-Jee Kim, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University, Korea

This study was carried out to verify the in vitro effect of ethanol extracts from 
Coptidis rhizoma (CREE) and Anemarrhena asphodeloides (AAEE) on anti- 
inflammatory activity in lipopoly saccharide (LPS)-induced murine macrophages. 
It was shown that the nitric oxide (NO) secretion was considerably diminished 
when 0.1-10 µg/mL of CREE were added to LPS-induced murine macro-
phages and AAEE at 0.1-10 µg/mL abated the NO secretion as well. The 
TNF-α, IL-6 and IL-1β secretion of macrophages treated with CREE and 
AAEE decreased compared with the positive control, especially, the lowest 
TNF-α secretion was shown in macrophages treated with AAEE at 0.1 
µg/mL. Moreover, it was confirmed that CREE and AAEE at 0.1-10 µg/mL
didn’t have toxicity in murine macrophages. In conclusion, it is presented 
that CREE and AAEE can suppress inflammation by modulating NO, TNF-
α, IL-6 and IL-1β secretion.

P14 -106

Antioxidant and Antimicrobial Activities of Wheat Germ and 
Glume Extracts, and Their Oil after Supercritical Fluid Process
Hyun-Jee Kim*, Koth-Bong-Woo-Ri Kim, Chung-Jo Lee, Ji-Hee Kwak, 
Min-Ji Kim, Dong-Hyun Kim, Chan Sunwoo, Seul-A Jung, Ju-Youn Kang, 
Byung-Soo Chun, Dong-Hyun Ahn Department of Food Science and 
Technology, Pukyong National University, Korea

Antioxidant and antimicrobial activities of wheat germ extracts and glume, and 
their oil after supercritical fluid treatment were determined. The total phenolic 
contents (TPC) of water extracts from germ and glume increased, while ethanol 
extracts of germ decreased. The highest antioxidant activity was observed in the 
ethanol extract of germ at 250 bar/50°C (90.5%) and the water extract of glume 
at 250 bar/50°C (87.8%) and 300 bar/60°C (87.3%). However, oils from germ 
and glume had low antioxidant activity. In the heat and pH stability on 
antioxidant activity, ethanol extracts of germ (250 bar/50°C) and water extracts 
of glume (300 bar/60°C) showed high stability, except pH 10. In the paper disc 
test, there were no antimicrobial activities against B. subtilis and S. Typhi-
murium in all samples. The proximate composition, pH and color of germ and 
glume at 250 bar/50°C were determined. The moisture and crude lipid content 
were increased, while pH, ash and crude protein content were decreased. The 
yellowness was decreased while lightness was increased. These results suggest 
that supericritical fluid would be a useful method for improving antioxidant 
acitivities of wheat germ and glume.
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P14 -107

Antioxidant Activities and α-Glucosidase Inhibition Activities of 
Beverages Using the EM (Effective Microorganisms)-fermented 
Bokbunja (Rubus coreanus Miq)
Kyu Seo Chae1,2*, HeeKwon Lee1, Ji-Young Song1, Yong Seok Kim2, Hee 
Jeon Park1 1Gochang Black Raspberry Research Institute, Korea, 2Ceonbuk 
National University, Korea

In order to enhance the value of the Bokbunja (Rubus coreanus Miq), 
Fermented functional Bokbunja juice was developed using the EM-fermented 
Bokbunja. We investigated the antioxidant activities and the α-glucosidase 
inhibition activities of the beverage using the EM-fermented Bokbunja (EFB) 
and commercial beverages (BBs). The antioxidant activities of the several 
beverages were investigated by measuing the electron-donating ability using 
2,2-diphenyl-2-picrylhydrazyl (DPPH). The electron-donating abilities of the 
EFB and BBs were 90.33±0.11% and 90.18±0.17%, respectively. The lipid 
peroxidation inhibition activities of the EFB and BBs were 50.75±1.77% and 
47.92±1.92%, respectively. And the α-glucosidase inhibition activities of EFB 
and BBs were 50.73±0.05% and 86.31±0.27%, respectively. These results 
suggest that the beverage using EM-fermented Bokbunja have an effect on 
antioxidant activities and α-glucosidase inhibition activities.

P14 -110

Comparison of Quality Characteristics of Rice Flour and Rice 
Cakes from Low Temperature Immersing
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, Soon-Jae 
Kim Gyeonggido Agricultural Research & Extension Services, Korea

For immersing three varieties of nonglutinous rice; ‘Chucheong’, ‘Anda’ and 
‘Dasan’, temperature of water was set to normal temperature (20-25°C) and low 
temperature (0-10°C). They were immersed in water for 4 to 5 h. Differences of 
milled rice flour and characteristics of rice cakes were compared. During 
immersing process, for rice flour at normal temperature, temperature rarely 
changed and for rice flour at low temperature, it remained around 10°C while 
remained over 20°C similar to the former after grinned. As a result of 
comparing quality of rice flour, amylose, crude protein and water activity for 
respective temperatures showed similar values. For ‘Chucheong’ and ‘Anda’,
breakdown and consistency, related to aging of rice, of low-temperature rice 
flour are lower than those of normal-temperature rice flour in gelatinizing 
characteristic. Hardness of rice cakes of low-temperature rice flour is lower 
than that at normal temperature. External color degree of rice cakes didn’t make 
any significant differences of rice flour at respective temperatures.

P14 -108

Selection of Agricultural Ingredients for Rice Cake (Dduk) Develop-
ment Suitable for Students
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, 
Soon-Jae Kim Gyeonggido Agricultural Research & Extension Services, Korea

We tried to make rice cake to provide to growing students the cake included 
more of the amino acids and dietary fiber which were necessary for growth. We 
mixed various ingredients in addition to the rice flour to make an enriched rice 
cake, and surveyed students regarding their preference to determine whether it 
could be provided to students as meal. Barley sulgidduk had a good flavor, so 
many students liked it. Sulgidduk with 25% barley contained 7.0 g/100 g of 
dietary fiber. Sulgidduk with buckwheat was not glutinous, but the dietary fiber 
content could be increased to 20 g/100 g by adding 5% or more buckwheat. 
Adlay had more than 15% amino acids, but the rice cake made using adlay had 
an oily smell and was not glutinous. We were able to improve its taste by 
roasting the adlay. The rice cake made with adlay could be provided to students 
because it had high amino acid content.

P14 -111

Microbial Control and Browning Prevention of Kochujang and Red 
Pepper Powder-based Korean Sauce Using the Hurdle Technology
Young choul Kim*, Pyeong-Hwa Jeong1, Joo-Hyung Rhee1, Sung-Ho Jang1, 
Seung Yong Cho2, Chul Rhee3 Department of Food Science, Graduate School 
of Life Science, Korea University, Korea, 1Food Research Institute of Ourhome, 
Co. Ltd, Korea, 2Institute of Life Sciences and Biotechnology, Korea University, 
Korea, 3Division of Food Bioscience and Technology, Korea University, Korea

The aim of this study was to develop a hurdle process that comprised of heat and 
natural antimicrobials treatment to control the microbial growth and browning in 
manufacturing a kochujang and red pepper-based Korean sauce. The sauces were 
heated at 50°C and sterilized at 95-121°C for 10-100 min, a lactic acid fermen-
tation products (LP), prunus mume extracts and mustard oil were added as 
antimicrobials. The screened microorganism from the sauce was identified as B. 
subtilis and B. amyloliquefaciens. These microorganisms were inhibited by LP, 
prunus mume extract and mustard oil. Although it might take longer process 
time, heating the packaged product was preferred because the product browning 
was effectively controlled. When packaged sauces were heat treated at 95°C and 
105°C they showed the best color values with reduced total microorganism. 
Combine treatments of heat (95°C and 105°C) and antimicrobials (up to 1% LP 
and 1% prunus mume extracts) effectively controlled the microbial growth 
without affecting the taste. During the storage time, the color and total micro-
organism were maintained. Therefore, microorganism and browning of sauces 
were inhibited by the hurdle technology.

P14 -109

Manufacturing Method of Rice Cake (Dduk) with a New Concept 
Including Extended Expiration Date
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, 
Soon-Jae Kim Gyeonggido Agricultural Research & Extension Services, Korea

By developing a new-concept rice cake, We tried to induce more young people 
to eat rice cake, and to extend its shelf life by reducing the moisture. We used 
various ways of drying, and made rice cake with different kinds of rice flour to 
reduce the physical change (hardness) of the product. By mixing 25% glutinous 
barley and drying rice cake at 90°C for three hours, We were able to produce a 
dried rice cake that was soft and had a good flavor. When ordinary sulgidduk 
was roasted at 180°C for 25-30 min, it had good color, better taste, and got 
softer. At this time, the product contained less than 5% moisture. Sulgidduk
maintained good conditions and had almost no change in its taste, even after 
keeping it at room temperature for five months.

P14 -112

Sensory Evaluations and Biological Activities of the Microbial 
Fermented Tea Manufactured by Various Fermentation Conditions 
with Korean Native Tea Cultivar
Young-Lan Son*, Lu Zhang, Pu-Luen Jung, Gil-Yong Cheon, Hoo-Kyung 
Kim, Soo-Hyun Park1, Seung-Jin Ma Department of Food Engineering, 
Mokpo National University, Korea, 1Collage of Veterinary Medicine, Chonnam 
National University, Korea

Microbial fermented tea (MFT) which is well known as Pu-erh tea is a unique 
fermented tea manufactured in south-west of china and vietnam. It has been 
consumed by Chinese people for several centuries and has recently become 
popular in world-wide especially in east of Asia including Korea and Japan as 
well, as a functional beverage. We have been investigated the fermentation 
mechanisms of MFT to develop the MFT manufacturing process with Korean 
native tea cultivar. In this study, both of Camellia sinensis var. assamica 
(Chinese large leaf type) and C. sinensis var. sinensis (Korean native leaf type) 
were fermented with various temperature and moisture content to find the 
optimum fermentation conditions for Korean-made microbial fermented tea. 
The sensory evaluation and biological activities were used as a guide to find 
optimum condition.
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P14 -113

Effect of Heating-Processing on Arginyl-fructose (AF) and Arginyl- 
fructosyl-glucose (AFG) Content of Korean Ginseng and White 
Ginseng
Chang-Ho Oh*, Sang-Hyun Lee, Bing Zhou, Young-In Kwon, Hae-Dong Jang 
Department of Food and Nutrition, Hannam University, Korea

Korean ginseng (Panax ginseng C.A. Meyer) has been cultivated in Asian 
countries and is one of the most widely used medicinal herbs in the world. 
Amino acid derivatives such as AF and AFG have shown that various 
physiological functions such as antioxidant, anti-diabetic activities and 
preventive effect on erectile dysfunction in our previous studies. In this study, 
we have investigated the Heating-Processing temperature on AF and AFG 
content of Korean ginseng and Korean white ginseng. The chopped Korean 
ginseng and Korean white ginseng were treated with different heat-processing 
temperature such as 70, 80, 90, and 96°C in acidic condition. The analysis was 
performed by high performance anion-exchange chromatography (HPAEC) 
equipped with electrochemical detector. The AF content decreased as increasing 
of heat-processing temperature. The AFG content increased until 80°C of heat- 
processing temperature, then decreased. According to the results, the Korean 
white ginseng showed the higher AFG content than Korean ginseng. Our results 
suggest that the optimal heat-processing temperature can be contributed to the 
increasing of AF and AFG content of Korean white ginseng.

P15 -002

Influence of Low Temperature Heating on Garlic Greening
Yewon Hong*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

Garlic becomes green when it is crushed by the reaction between thiosulfinates 
and amino compounds in garlic. Thiosulfinates, represented by allicin, are 
formed from L-cysteine sulfoxides such as alliin, isoalliin and methiin by the 
catalytic action of alliinase. Therefore heated garlic at high temperatures is not 
expected to turn green after crushing. The effect of heating garlic at low 
temperatures (55, 65, and 70°C) was compared with unheated control. Garlic 
heated at 70°C or higher did not turn green, while those garlic heated at 55°C
and 65°C turned green at different degrees. Degree of greening determined by 
measuring absorbance at 590 nm and 440 nm and visual observation was 
compared with the changes in the contents of different thiosulfinates as time 
progressed. The content of all thiosulfinates decreased as time passed and 
degradation of thiosulfinates differed in 3 samples. Garlic greening tends to be 
completed in about 24 to 30 h at 30°C and little thiosulfinates are remained 
after this periods.

P14 -114

Quality Characteristics of Tofu Prepared with Various Seaweed 
Laver (Porphyra tenera)
BeomGyun Jeong*, HyunMi Lee, Sung-Gil Choi1, Jiyeon Chun Department 
of Food Science and Technology, Sunchon National University, Korea, 
1Division of Applied Life Science, Graduate School, and Institute of 
Agriculture and Life Science, Gyeongsang National University, Korea

Three types of seaweed lavers (Itbody-Dolkim (I), Momoonie-Dolkim (M), 
Wild-kim (W)) were used for tofu preparation (0, 0.5, 1, and 3% addition) and 
their sensory characteristics after blanching and pan-frying were investigated. 
Moisture, protein, crude fat, crude fiber, and crude ash contents of freeze-dried 
three laver powders were 4.4-8.3, 36.6-38.0, 0.3-0.6, 1.6-2.6, and 7.9-10.4%, 
respectively. K was the highest amount among minerals in all lavers, followed 
by Mg, Ca, P, I, Na, Fe and Zn. β-Carotene content of W (21.0 mg/100 g) was 
higher than those of I and M (13.9-14.1 mg/100 g). Niacin content was the 
highest in I (38.3 mg/100 g), followed by W (14.4 mg/100 g) and M (5.4 
mg/100 g). Vitamin B1 and B2 contents (mg/100 g) of lavers showed the ranges 
of 3.5-5.7 and 25.2-27.7, respectively. Both total polyphenol content and DPPH 
radical scavenging activity were the high in the order of M, I, and W. There was 
no significant difference in overall acceptability scores among control (no lavar 
addition) and blanched tofu containing laver (1% addition) while it was the 
highest for tofu containing W by 1% (5.2).

P15 -003

Formation of Carcinogenic 4(5)-Methylimidazole in Maillard Reaction 
Systems
Joon-Kwan Moon*, Takayuki Shibamoto1 Department of Agricultural Bio-
technology, College of Agriculture and Life Science, Seoul National University, 
Korea, 1Department of Environmental Toxicology, University of California, 
USA

In the present study, formation of 4(5)-methylimidazole in Maillard reaction 
model systems consisting of D-glucose/NH3, L-rhamnose/NH3, methylglyoxal/ 
NH3, and methylglyoxal/formaldehyde/NH3 were investigated. 4(5)-Methylimi-
dazole was formed at levels ranging from 0.49 mg/mL to 0.71 mg/mL in the 
D-glucose/NH3 model system. The formation of 4(5)-methylimidazole was 
slightly higher in the L-rhamnose/NH3 system (0.91 mg/mL) than in the 
D-glucose/NH3 system (0.71 mg/mL) under the conditions used in the present 
study. 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. Ammonolysis of methylglyoxal, 
which is one of the glucose degradation products, was proposed to form 
formamide, which subsequently reacted with 2-amino propanal (a-amino 
carbonyl intermediate) formed from methylglyoxal to give 4- or 5-methyli-
midazole. The levels of 4(5)-methylimidazole found in commercial cola 
soft-drinks range from 0.30 mg/mL (Brand 3) to 0.36 mg/mL (Brand 1 and 
Brand 5).

P15 -001

The Effect of Amino Compounds on the Greening of Garlic
Hye Jin Lee*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

Garlic greening often occurs during the storage of crushed garlic and is known 
to be a result of reaction between amino compounds such as amino acids and 
specific thiosulfinates that are formed from sulfoxides by alliinase. Green 
pigments are formed both in precipitate and in supernatant. The effects of 
amino acids, peptides and proteins unique to garlic on garlic greening were 
investigated. Participation of proteins from other general sources was also 
studied. Three γ-glutamyl peptides, alliin and isoalliin actively participated in 
greening. Proteins from other sources similarly participated in greening. The 
intensity of greening was enhanced with thiosulfinates added to garlic homo-
genate, but not with added amino acid. This implies that garlic contains more 
than enough amino compounds that can react with thiosulfinates. Some garlic 
protein formed green color with thiosulfinates, but others did not. It was 
concluded that green pigmentation with garlic thiosulfinates is a common 
characteristic of general proteins.

P15 -004

Effect of Maillard Reaction Products Prepared from Glucose- 
Glycine Model Systems on Starch Digestibility
Soo Yeon Chung*, Sung-Hee Han1, Seog Won Lee2, Chul Rhee3 Department 
of Biotechnology, Korea University, Korea, 1Institute of Life Science and 
Natural Resources, Korea University, Korea, 2Department of Food and 
Nutrition, Yuhan University, Korea, 3Division of Food Bioscience and Techno-
logy, Korea University, Korea

Maillard reaction products (MRPs) were prepared by heating of glucose and 
glycine mixture solution at 90°C for different times (0, 1, 3, 9, 18, 24, and 48 
h). The characteristics of glucose-glycine model system containing MRPs and 
digestive enzyme activities by MRPs were measured to investigate the effects 
of MRPs on in vitro starch digestibility. As the Maillard reaction proceeded, 
browning intensity, and furosine and HMF content increased, whereas pH value 
decreased. The reducing power (1.2) of MRPs heated for over 18 h was higher 
than those of MRPs with other heating times (0.1-1.0). In MRPs heated for 48 
h, the reducing sugar content and hydrolysis index were lowest values (88.6% 
and 87.0%) among the samples. The digestive enzyme activities significantly 
decreased by adding of MRPs, as the browning of added MRPs increased. 
Therefore, MRPs seem to be contributed to decrease in starch digestibility, as 
shown by enzymatic digestion results.
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P15 -005

Characteristics of Bread with Whole Green Wheat Powder
Jin-Young Kim*, So-Ra Park, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

Premature-green wheat and its products are gradually interested in the food 
markets. Green wheat would be generally obtained by early harvest while it still 
appears green color. In this study, the quality properties of bread with 0, 10, 20 
or 30% green wheat powder (GWP) were investigated using colorimeter, 
texture analyzer, SEM and sensory evaluation. Increasing amounts of GWP, 
color of bread was gradually changed to dark (L* from 81.46 (0% GWP) to 
66.06 (30% GWP)) and greenish (-a* from -3.87 (0% GWP) to -4.90 (30% 
GWP)). Hardness, chewiness and gumminess were increased as the GWP 
content increased. When 30% GWP was added in bread, 6673.8 g of hardness, 
2333.7 of chewiness and 3071.1 of gumminess were observed. In the SEM 
analysis, breads containing different levels of GWP were changed in app-
earance (e.g. pore size) when compared with the control (0% GWP). According 
to sensory evaluation, the bread with 30% of GWP had the highest score only in 
green color and delicious taste.

P15 -008

Effect of Whole Green Wheat Flour on the Mechanical and Sensory 
Properties of Muffin
So-Ra Park*, Jin-Young Kim, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

When culms of wheat still appear green color, premature-green wheat would be 
obtained by early harvest. Recently, premature-green wheat and its products 
have been considered as health foods. Mechanical and sensory characteristics 
(color, texture, SEM, and sensory evaluation) of muffin prepared with whole 
green wheat flour were investigated. Muffins are made with different flour 
weight percentages (0:100, 20:80, 30:70, and 50:50, green wheat flour:white 
flour). As the content of green wheat flour increased, lightness of muffin 
decreased. Lightness (L*) of 0, 20, 30, and 50% whole green wheat flour were 
80.8, 72.8, 68.7, and 64.5, respectively. Hardness of muffin was also increased 
by adding whole green wheat flour. In this study, hardness of 0, 20, 30, and 50% 
whole green wheat flour were 10051, 18747, 19443, and 20824, respectively. In 
the SEM (Scanning Electronic Microscope) analysis, the pore size was reduced 
as the amount of green wheat flour in muffin increased. In sensory evaluation, 
the highest overall acceptability was found in the muffin with the addition of 
30% green wheat flour.

P15 -006

Effect of Whole Green Wheat Flour on Sensory Properties on 
Butter Cookies
So-Ra Park*, Jin-Young Kim, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

Premature-green wheat would be typically obtained by early harvest when 
culms of wheat still appear green color. Texture analysis, SEM, color, and 
sensory evaluation of butter cookies prepared with different contents of whole 
green wheat flour (WGWF) were investigated. Butter cookies were made by 
substituting the flour with the whole green wheat flour of 0, 20, 30, and 50%. 
The hardness of butter cookies decreased with increasing content of WGWF. 
The control (0% WGWF) showed the 5204.6 g of hardness while 20%, 30%, 
and 50% WGWF showed 4019.5 g, 3730.6 g, and 1896.8 g, respectively. As a 
result of hunter color analysis, greenness increased with the increase of green 
wheat flour whereas lightness and yellowness decreased. Greenish (-a*) of 0%, 
20%, 30%, and 50% WGWF were 2.1, -1.9, -2.7, and -3.9, respectively while 
lightness (L*) of each cookie was 77.1, 72.3, 70.2, and 68.6. In sensory 
evaluation, as increasing the content of green wheat flour in butter cookies, oily 
taste decreased. In the overall acceptability of sensory evaluation, the butter 
cookie with the addition of 20% green wheat flour was the most preferred.

P15 -009

Enzymatic Interesterification of Canola Oil to Produce Symmetrical 
Triacylglycerols in a Packed-bed Reactor
Jung-Ah Shin*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

Symmetrical triacylalycerols (TAG) were 1,3-dipalmitoyl-2-oleoyl-glycerol 
(POP), rac-palmitoyl-stearoyl-2oleoyl-glycerol (POS), and 1,3-distearoyl-2- 
oleoyl-glycerol (SOS), major constituents of cocoa butter. In this study, sym-
metrical TAGs were synthesized by enzymatic interesterification using canola 
oil (Ca), palmitic ethyl ester (PEE), and stearic ethyl ester (StEE) in a packed- 
bed reactor. The effects of enzyme load (100 g, 125 g, and 150 g, Lipozyme TL 
IM) and substrate molar ratio (1:2:2, 1:2:4, 1:2:6, and 1:3:6, Ca/PEE/StEE) on 
the production of symmetrical TAG from canola oil, mainly composed of 
triolein (OOO) were studied. As enzyme amount increased from 100 g to 150 g, 
the production of symmetrical TAG was also increased. Symmetrical TAGs of 
POP (12.2%), POS (24.2%) and SOS (12.7%) were observed in reaction 
condition of 1:3:6 of substrate molar ratio, 100 g of enzyme amount, and 8 
g/min of flow rate.

P15 -007

The Optimization of Acetone-fractionation for Triacylglcyerols 
(POP and POO) by Response Surface Methodology
Jin-Young Kim*, Jung-Ah Shin, Min-Hye Sung, Ki-Teak Lee Department of 
Food Science and Technology, Chungnam National University, Korea

1-palmitoyl-2-oleoyl-3-oleoyl glycerol (POO) and 1-palmitoyl-2-oleoyl-3-palmitoyl-
glycerol (POP) were enriched from palm stearin by acetone fractionation 
process. Response surface methodology (RSM) was employed to optimize the 
purity of POO (Y1, %) and POP (Y2, %) along with POO+POP content (Y3, g) 
from the independent variables such as fractionation temperature (X1, 25, 30, 
and 35°C) and a ratio of palm stearin to acetone (X2, 1:3, 1:6 and 1:9, w/v). To 
maximize Y1, Y2, and Y3, the fractionation conditions were optimized, in 
which fractionation temperature was 29.3°C with 1:5.7 of acetone ratio. With 
such parameters, 60.9% of POP and 23.8% of POO purity were expected with 
the 77.5% yield of POO and POP.

P15 -010

Analysis of Proximates, Minerals, Vitamins and Tocopherols 
Contents in Rice (Oryza sativa)
Chen-Ming Ji*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

In this study, nutrient compounds in three rice grains (after heading 15 days, 25 
days and mature) from two Korean cultivars, ‘Chucheung’ and ‘Samkwang’,
were investigated. The results showed that the contents of protein (7.5-7.9 
g/100 g), crude fat (2.88-3.56 mg/100 g) and reducing sugar (230.85-533.49 
mg/100 g) in immature rice grains were higher than those in mature rice grains. 
For minerals (Ca, Fe, Na, K, P and Cu), immature rice grains (15- and 25-days) 
showed significantly high amounts of Ca and K compared to mature rice grains. 
For example, K content (320.7 mg/100 g) in immature rice grains (15- and 
25-days) was about 1.6 times compared to that of mature rice. Total tocopherols 
content in immature grains ranged from 2.95 mg/100 g to 3.60 mg/100 g which 
was higher than those in mature grains. In addition, vitamin C (1.78 mg/ 100 g) 
and beta-carotene (99.9 µg/ 100 g) were detected only in immature rice grains. 
All results implied that immature rice grains have a great potential for 
applications in nutraceutical foods.
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P15 -011

Fractionation with Acetone and Hexane to Reduce the Saturation 
Level from Waste Lard for Biodiesel Production
Koo Lee*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

To reduce the saturation level in biodiesel, solvent fractionation was carried out. 
In this study, lard was used for solvent (acetone and hexane) fractionation. The 
fatty acid compositions of lard were 1.5% lauric acid 26.0% palmitic acid 
12.1% stearic acid 44.7% oleic acid and 12.7% linoleic acid. Lard was 
fractionated by various conditions such as fraction temperatures (-15, 5, 10, 
15°C), lard and solvent ratio (1:1, 1:3, 1:5, 1:10 w/w), and different time (3, 6, 
24 h). At -15°C, acetone (8.46%) was better to reduce the content of SFA than 
hexane (6.78%) when 1:3 solvent ratio was used with 24 h. In addition, when 
1:5 was applied, acetone (9.09%) was also better to reduce the content of SFA 
than hexane (8.06%) with 24 h. Analysis based on the partition number (PN) of 
TAG molecules. The PN of major TAG species in lard were PN=46 (23.1%), 48 
(56.7%), and 50 (19.94%). However, after fractionation (1:5, 5°C, and 24 h), 
TAG species with PN=(33.3%), 48 (55.7%), and 50 (9.75%) were major 
components in the acetone-fractionated lard (liquid part) and TAG species with 
PN=46 (26.9%), 48 (51.9%), and 50 (19.6%) in the hexane-fractionated lard.

P15 -014

Effect of Several Antioxidants on Lipid Oxidation of Structured 
Lipid-base Emulsions with Sophorolipid as Emulsifier
Cheng-Lian Xue*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

The objective of this study was to evaluate the ability of antioxidants (propyl 
gallate, ascorbic acid 6-palmitate and quercetin hydrate) in structured lipid 
(lipase-catalyzed) based emulsion from rice bran oil (RBO) and soybean oil 
(SO). TBARS and lipid peroxide (LOOH) were measured and sophorolipid was 
used as emulsifier. Crude rice bran oil was rich source of α-tocopherol, γ
-oryzanol, phytosterols, and unsaturated fatty acids (about 78.6%). Antioxidants 
applied to the prepared emulsions (90% water and 10% structured lipid) would 
prevent the lipid oxidation. During the oxidation (27 days), there is relative few 
TBARS formation in the presence of PG, Que and AP, resulting from 0.2 mg/ml 
to 0.5 mg/mL emulsion. After 12 days of storage, there are hydroperoxides 
formation in the presence of 200 or 100 ppm of AP, resulting in about 0.017 
mg/ml emulsion and 0.021 mg/mL emulsion, respectively. Addition of 
quercetin hydrate (Que) as an antioxidant showed a positive effect on the 
production of LOOH in the emulsion during the accelerated oxidation period.

P15 -012

Enzymatic Synthesis of Structured Lipid from Conjugated Linolenic 
Acid and Lard
Koo Lee*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

In this study, structured lipid (SL) was synthesized by enzymatic esterificaiton 
with conjugated linolenic acid (CLnA) and lard in a shaking water bath. CLnA 
was synthesized by alkali isomerization from perilla oil fatty acids. The 
enzymatic esterification was performed for 12, 24, 48, 72, and 96 h at 55°C and 
180 rpm. Lipozyme TL IM (immobilized lipase from Thermonyces lanuginosa, 
10% by weight of total substrates), Lipozyme RM IM and Novozym SP435 
were used as biocatalysts and the reaction products from each biocatalyst were 
compared. Lard and CLnA were esterified with molar ratio of 1:6 (lard:CLnA, 
1:6, by weight). The highest content of CLnA in SL was observed when 
enzymatic esterification was catalyzed for 72 h using Lipozyme TL IM.

P15 -015

Studies of Reaction Variables for Lipase-catalyzed Production of 
α-Linolenic Acid Enriched Structured Lipid
Cheng-Lian Xue*, Kanika Mitra, Ki-Teak Lee Department of Food Science 
and Technology, Chungnam National University, Korea

α-Linolenic acid (ALA) enriched structured lipid (SL) was produced by 
lipase-catalyzed interesterification from perilla oil (PO) and corn oil (CO), and 
the effects of different reaction conditions (time, temperature and substrate 
molar ratio) on interesterification were studied by monitoring the area % of 
certain triacylglycerol (TAG) species for 24 h. It showed that area % of LnLnL 
(linolenoyl-linolenoyl-linoleoyl glycerol) and LnLnO (linolenoyl-linolenoyl- 
oleoyl glycerol) was rapidly increased from 0-15 h reaction time while 
decreased area % of LnLnLn (originally from PO) was observed until equili-
bration was reached. Differences of reaction temperatures did not show 
noticeable differences on the profiles of TAG species. For further studies, SL 
was obtained with the molar ratio of 1:1 (PO:CO) at 60°C for 15 h reaction, in 
which 32.39% ALA was observed in SL. Total tocopherol content, saponi-
fication value (SV), iodine value (IV) and free fatty acid value in SL were 28.01 
mg/100 g, 192.2, 161.9, and 0.29%, respectively. 

P15 -013

Amino Acid and Fatty Acid Compositions in Korean Rice Cultivar 
Chucheung According to the Heading Times
Chen-Ming Ji*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

The purpose of this study was to evaluate the potential value of immature rice 
grain. Amino acid and fatty acid contents in different rice grains (after heading 
15 days, 25 days and totally mature) were detected. The results showed that 
total amino acid content in 15-days grains (7639.6 mg/100 g) was higher than 
that in 25-days grains (7261.21 mg/100 g), and both of them were significantly 
higher than that in mature grains (6865.3 mg/100 g). The essential amino acid 
content in immature grains was also higher than that in mature grains. The 
results of fatty acid composition showed that the content of total FFAs in 15- 
and 25 -days grains were 3.547 mg/100 g and 3.292 mg/100 g, respectively, and 
both were higher than that in mature grains. Furthermore, unsaturated fatty acid 
accounted for about 75% of total fatty acid composition in all grains. The 
results recommended that 15- and 25-days rice grains would be superior to 
mature rice grains for food applications.

P15 -016

Comparison of Amino Acid and Proximate Composition in 
Premature-green and Mature-yellow Wheat
Dan Yang*, Jung-Ah Shin, Lu-Jing Gan, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National University, 
Korea

The amino acid profiles and proximate composition of premature-green and 
mature-yellow wheat were investigated to evaluate the nutritional value. In 
premature-green and mature-yellow wheat, 10.6-11.3 g/100 g of crude protein, 
11.9-17 g/100 g of dietary fiber, 11.99-16.75 g/100 g of water, 1.40-1.70 g/100 
g of ash and 10124.61-11168.55 mg/100 g of the total amino acids were 
observed. The amount of limitingessential amino acids in premature-green 
wheat were significantly higher (p<0.05) than that of mature-yellow wheat, in 
which the amount of methionine, lysine and threonine were 170.5, 422.82, and 
346.68 mg/100 g, respectively. Among the non-essential amino acids, 616.1 
mg/100 g of aspartic acid, and 606.6 mg/100 g of alanine were found.
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P15 -017

The Micronutrients and Fatty Acid Compounds in Premature-green 
and Mature-yellow Wheat
Dan Yang*, Jung-Ah Shin, Lu-Jing Gan, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National University, 
Korea

Micronutrient deficiency can cause immense economic and societal problems. 
Wheat is the daily diet in Korea. The objective of this study was to compare 
micronutrient and fatty acid compounds in premature-green and mature yellow 
wheat. Total fatty acids content of each premature-green and mature-yellow 
were 2.34 and 1.84 (g/100 g). Vitamin C (4.36 mg/100 g), β-carotene (provita-
min A, 0.28 mg/100 g), α- (0.53 mg/100 g) and γ- (0.18 mg/100 g) tocopherol, 
and niacin (1.14 mg/100 g) were the major vitamins in premature-green wheat, 
while vitamin C and β-carotene were not detected in mature-yellow wheat. 
Total phytosterol content of premature-green and mature-yellow wheat were 
54.91 and 56.86 (mg/100 g) respectively. β-sitosterol content was the highest 
amongst the phytosterols tested (80.53%-85.34% of the total phytosterols). 
Among the mineral compounds, Ca (56.13 mg/100 g) and K (369.9 mg/100 g) 
are apparently higher in premature-green wheat than that in mature-yellow 
wheat (Ca 41.01 mg/100 g; K 325.02 mg/100 g).

P15 -020

Antioxidative Activities of Mao Feng Tea (Camellia spp.) and 
Kamtae (Ecklonia cava) Extracts and Their Effects on Structured 
Lipid
Ji-Nu Hyeon*, Kanika Mitra, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

In the study, solvent extracts of kamtae (Ecklonia cava) and mao feng tea 
(Camillia sinensis) were used for obtaining different fractions of organic 
solvents (diethyl ether, butanol, and ethyl acetate) and the extracted fractions 
were studied for their antioxidative activities. The total phenolics contents of 
the mao feng tea ranged from 245.12 to 1015.45 mg GAE/g while kamtae 
ranged from 191.79 to 749.06 mg GAE/g, respectively. Among them, ethyl 
acetate fraction showed the highest content of phenolic compounds. Also, ethyl 
acetate fractions from mao feng tea (T-EA) showed the highest DPPH (89.27 
RSC %), superoxide anion scavenging activity (46.58 %), and FRAP (242.2 mg 
gallic E/g) while ethyl acetate fractions from kamtae (K-EA) showed the 
highest DPPH (82.23 RSC %), superoxide anion scavenging activity (28.82 %), 
and FRAP (162.43 mg gallic E/g) among the obtained fractions. Besides, 
addition of K-EA and T-EA showed low oxidation degree for 30-day oxidation 
of structured lipid (SL) from corn and perilla oil, suggesting that these two 
fractions seemed to be promise antioxidants at a level of 200 and 500 ppm.

P15 -018

Chemical Compositions of Premature-green, Mature-yellow and 
Hulled Barleys in Korea
Lu-Jing Gan*, Jung-Ah Shin, Dan Yang, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National University, 
Korea

Premature-green, mature-yellow and hulled barleys grown in Korea were 
analyzed for comparison of chemical compositions (crude protein, amino acids, 
fatty acids, ash, dietary fiber, reducing sugar, etc). Compared to hulled and 
mature barley, premature barley contained higher contents of lysine (41.46 
mg/g protein), and total essential amino acid (351.75 mg/g protein). The 
content of dietary fiber in mature barley was found to be highest (19.82 g/100 
g), while that in premature barley (13.00 g/100 g) was not significantly different 
to that in hulled barley (14.52 g/100 g).Premature barley contained the highest 
amount of PUFA (60.1%) and hulled barley contained the highest amount of 
SFA (28.98%). The content of reducing sugar in premature barley (1.94 g/100 
g) was found higher than the other two (mature barley, 1.19 g/100 g; hulled 
barley, 1.03 g/100 g). The maltose contents were no significant different among 
three samples (premature barley, 0.02 g/100 g; mature barley, 0.02 g/100 g; 
hulled barley, 0.01 g/100 g), while the hulled one which contained only 0.06 
g/100 g sucrose, was notably lower than the whole grains (premature barley, 
0.16 g/100 g; mature barley, 0.11 g/100 g).

P15 -021

Optimization of Production of Conjugated α-Linolenic Acid and 
Linoleic Acid from Perilla Seed Oil
Kyung Su Lee*, Koo Lee, Ki-Teak Lee Department of Food Science and 
Technology, Chungnam National University, Korea

Conjugated α-linolenic acid (CLnA) and conjugated linoleic acid (CLA) are 
positional double bond isomers of α-linolenic acid (18:3, n-3) and linoleic acid 
(18:2, n-6). Conjugated fatty acids showed the interesting biological effects 
such as decreasing body fat content and anticarcinogenic,effect. In this study 
the CLnA and CLA were chemically synthesized from α-linolenic acid using 
the alkali catalyst at high temperatures. Perilla seed oil which contains 60% of α
-linolenic acid and 30% of linoleic acid was used. First, α-linolenic acid was 
concentrated from free fatty acids from hydrolyzed perilla seed oil by urea 
fraction. Percentage of α-linolenic acid was reached to around 70% after urea 
fraction. Fractionated free fatty acids were reacted in various reaction 
conditions with different reaction times and addition of potassium hydroxide. 
After the reaction, CLnA and CLA were analyzed by GCMS and UV- 
spectrophotometer. As a result, 17% CLnA and 14% CLA newly synthesized at 
180°C of reaction temperature and 30 min of reaction time.

P15 -019

Vitamins, Phytosterols and Minerals Compositions of Premature- 
green, Mature-yellow and Hulled Barleys in Korea
Lu-Jing Gan*, Jung-Ah Shin, Dan Yang, Xue-Mei Zhu, Ki-Teak Lee 
Department of Food Science and Technology, Chungnam National University, 
Korea

Vitamins (C, B1, B2, B3, B6, E, β-carotene as provitamin A), phytosterols as well 
as minerals (Ca, Fe, Na, K, P, Cu) in premature-green, mature-yellow and 
hulled barleys grown in Korea were studied respectively. Vitamin C (0.93 
mg/100 g), vitamin B2 (0.10 mg/100 g), and vitamin B3 (2.16 mg/100 g) levels 
are much higher in premature barley than in mature (vitamin C, 0.08 mg/100 g; 
vitamin B2, 0.04 mg/100 g; vitamin B3, 0.21 mg/100 g) and hulled barley 
(vitamin C, 0.18 mg/100 g; vitamin B2, 0.01 mg/100 g; vitamin B3, 0.27 
mg/100 g). Interestingly, β-carotene (69.79 µg/100 g) was found only in 
premature barley. Premature barley showed statistically higher contents of Na 
(19.43 mg/100 g) and K (547.29 mg/100 g) than mature (Na, 11.52 mg/100 g; 
K, 430.52 mg/100 g) and hulled barley (Na, 8.54 mg/100 g; K, 247.27 mg/100 
g) (p<0.05), while the amounts of P (406.88 mg/100 g) and Fe (7.11 mg/100 g) 
in mature barley were statistically higher than in other two (P 279.12 mg/100 g, 
Fe 3.14 mg/100 g in premature barley; P 208.35 mg/100 g, Fe 3.42 mg/100 g in 
hulled barley) (p<0.05). The results suggested that premature-green barley 
would be potential as a healthy food grain.

P15 -022

Solvent (Acetone) Fractionation of Beef Tallow and Its Fatty Acid 
Methyl Ester
Hua Zhang*, Ki-Teak Lee Department of Food Science and Technology, 
Chungnam National University, Korea

It is known that the content of saturated fatty acids (SFA) affect the pour point 
of biodiesel in low temperature. Biodiesel was produced from beef tallow (BT) 
by alkali catalyst. To reduce the content of SFA methyl ester, acetone 
fractionation was applied. Besides, BT was also solvent-fractionated to reduce 
the SFA content for producing biodiesel. Acetone and BT or BT methyl ester 
(5:1 v/w) were mixed and fractionated at 10, 0, -10, and -15°C, respectively. At 
-10°C, 17.35% of SFA was observed in fractionated BT (liquid part) when 5:1 
solvent ratio was used with 24 h. Under the same condition, 33.14% of SFA 
was observed in the fractionated BT methyl ester (liquid part) while the lowest 
content of SFA (32.14%) was observed when BT methyl ester was fractionated 
at -15°C. Also, fractionation of BT methyl ester with different concentration of 
crystallizer 209 (0.1, 0.5, and 1%) along with different time (2, 6, 12, and 24 h) 
was observed. The best condition for reducing the SFA was 0.5% of crystallizer 
209, 12 h of fractionation time at -10°C, showing 30.14% of SFA content was 
observed in BT methyl ester (liquid part).
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P15 -023

Correlation of Free Radical Scaveners and the Changes of 2,2- 
Diphenyl-1-picrylhydrazyl Absorbance in Thermally-oxidized Lard 
Model System
JuDong Yeo*, Dong-Oh Ha, Tae Soo Kim, Jung Woo Park, Nam Gyu Seol, 
Eun Yeong Jang, JaeHwan Lee Department of Food Science and Technology, 
Seoul National University of Science and Technology, Korea

2,2-Diphenyl-1-picrylhydrazyl (DPPH) absorbance has been suggested to 
monitor the degree of lipid oxidation in vegetable oils and animal fats. 
However, major factors affecting the changes of DPPH absorbance during lipid 
oxidation have not been reported. Lard with or without addition of sesamol, a 
free radical scavenger found in sesame oil, were thermally-oxidized and 
absorbance of DPPH, conjugated dienoic acid (CDA) values, p-anisidine value 
(p-AV) and sesamol contents were analyzed. Radical scavenging compounds 
from oxidized lipids (RSOLs) were defined and separated by thin-layer 
chromatography (TLC). Changes of DPPH absorbance and TLC results in early 
stages of oxidation or before the first pattern change period were highly 
correlated to the decrease of sesamol contents. After the first pattern changes of 
DPPH absorbance, formation of RSOLs contents increased which played major 
roles in the decrease of DPPH absorbance. CDA and p-AV did not have a good 
correlation with DPPH absorbance in lard. This study clearly shows that the 
changes of DPPH absorbance were dependent on the amount of antioxidants 
and RSOLs.

P15 -026

Antioxidant Activity and Quality Characteristics of Ultra-fined Sea 
Mustard (Undaria pinnatifada) and Sea Tangle (Laminaria 
longissima) Extracts According to Extraction Solvent
Jae-Won Kim*, Kwang-Sup Youn Department of Food Science and 
Technology, Catholic University of Daegu, Korea

This study was carried out to investigate the hot water extracts (WE), 70% 
ethanol extracts (EE) and 80% methanol extracts (ME) from ultra-fined sea 
mustard and sea tangle (WSM: WE of sea mustard, ESM: EE of sea mustard, 
MSM: ME of sea mustard, WST: WE of sea tangle, EST: EE of sea tangle, 
MST: ME of sea tangle) by determined the binding agent, alginic acid content, 
total polyphenol and flavonoid contents, and antioxidant activities. Yields of 
freeze-dried powder were in order of EE>ME>WE. Binding agent were in order 
of EE>WE>ME. According to extraction solvent of alginic acid of sea tangle 
was higher than that of sea mustard. Total polyphenol contents were signifi-
cantly greater in EE than the other extracts. Electron donating ability were 
significantly greater in the EE, SOD-like activity of WE was higher than the 
other extracts. Nitrite scavenging activity was MSM and ESM 1.69- 1.78-fold 
greater than that of WSM. Additionally TBARS (%) of WE was higher than EE 
and ME extracts. Theses results indicate that Ultra-fined Sea Mustard and Sea 
Tangle Extracts show antioxidant activities due to its substantial content of 
polyphenol including flavonoid and alginic acid.

P15 -024

Antioxidant Capacities of α-Tocopherol, Trolox, Ascorbic Acid, and 
Ascorbyl Palmitate in Riboflavin Photosensitized O/W Emulsion 
Systems
Tae Soo Kim*, Jung Woo Park, JuDong Yeo, Dong-Oh Ha, Nam Gyu Seol, 
Eun Yeong Jang, JaeHwan Lee Department of Food Science and Technology, 
Seoul National University of Science and Technology, Korea

Antioxidant capacities of free radical scavengers (FRSs) including α-tocopherol, 
trolox, ascorbic acid, and ascorbyl palmitate at 0.01, 0.1, and 1.0 mM in 
riboflavin photosensitized O/W emulsion were determined using headspace 
oxygen depletion, lipid hydroperoxides, and headspace volatile analyses. For 32 
h visible light irradiation, headspace oxygen in O/W emulsion without FRSs, 
with 1.0 mM α-tocopherol, trolox, ascorbic acid, or ascorbyl palmitate 
decreased to 18.50, 18.85, 16.01, 17.92, and 19.88, respectively while those 
samples in the dark were 20.74%. Trolox and ascorbic acid acted as prooxidants 
while their lipophilic counterparts, α-tocopherol and ascorbyl palmitate showed 
antioxidant properties. These properties can be observed in the results of lipid 
hydroperoxides and headspace volatiles. However, the prooxidant and 
antioxidant properties of FRSs were not clearly shown at 0.01 and 0.1 mM 
concentration. Both the types and concentration of FRSs influenced the 
antioxidant capacities in riboflavin photosensitized O/W emulsions.

P15 -027

Xylitol Enhances Digestive Stability and Intestinal Absorption of 
Catechins in Ready-to-drink Green Tea
Ju-Hee Park*, Jin-Oh Chung1, Sang-Jun Lee1, Young Kyung Kim1, Soon-Mi 
Shim Department of Food Science and Technology, Sejong University, Korea, 
1Health Science Research Institute, AmorePacific R&D Center, Korea

The objective of this study was to determine the effect of sugar and sugar 
substitutes on digestive recovery and cellular uptake of catechins in Ready- 
To-Drink (RTD) green tea. RTD green tea formulated with prescribed amounts 
of sucrose (200, 500, and 1000 mg), glucose (280, 700, and 1400 mg), or 
xylitol (200, 500, and 1000 mg) in combination with citric acid (10 mg) or 
vitamin C (10 mg) were subjected to in vitro digestion model coupled with 
Caco-2 cell. Green tea only showed a poor digestive recovery (5.3%) of total 
catechins and especially EGC and EGCG were significantly degraded with the 
digestive recovery of 4.6 and 6.1%, respectively. However, there was remark-
able increase in digestive recovery of total catechins in green tea with xylitol 
combined with citric acid and vitamin C by 1.7-2.5 times and 3 times, 
respectively. It was also determined that intestinal uptake of total catechins 
significantly increased 6 and 11 times in green tea with xylitol/citric acid and 
xylitol/vitamin C, respectively, compared to green tea only. Meanwhile, the 
addition of sucrose or glucose to green tea with citric acid did not provide any 
significant effect of catechin uptake.

P15 -025

Effects of Coffee Grounds with Different Processing on Removal 
Capacity of Volatile Organic Compounds
Nam Gyu Seol*, Eun Yeong Jang, Gwan-Su Lee1, JuDong Yeo, Dong-Oh Ha, 
Tae Soo Kim, Jung Woo Park, JaeHwan Lee Department of Food Science 
and Technology, Seoul National University of Science and Technology, Korea, 
1Jardin, R&D, Korea

Coffee grounds have been known to be effective for the deodorization. 
Researches on deodorizing effects have not been fully reported. The objective 
of this study was to evaluate deodorizing effects of coffee grounds with 
different processing condition. Volatile organic compounds (VOCs) such as 
pentanal, hexanal, heptanal, octanal, and nonanal solution were used to observe 
deodorizing effect and contents of VOCs were analyzed by solid phase 
microextraction and gas chromatography-mass spectrometry (SPME-GC/MS). 
Total VOCs using roasted, defatted, and 1.3 and 0.7 mm sized particle coffee 
grounds decreased by 86, 93, 96, and 98%, respectively, while those in bottle 
without any coffee grounds decreased by 37% for 24 h. Among VOCs, the most 
removed of them was pentanal by 93% and the least removed of them was 
nonanal by 71%. Coffee grounds with 0.7 mm sized particles showed the 
highest VOCs removal ability for 24 h. This study can be used to develop value 
added products as deodorant using recycled coffee grounds.

P15 -028

Optimization of Conditions for the Continuous Production of 
Erythorbyl Laurate through Esterification in Packed-bed Enzyme 
Reactor
Da Eun Lee1*, Kyung-Min Park2, Yu Na Kim2, Ho Sung2, Seung Jun Choi1, 
Pahn-Shick Chang1,2 1Center for Food Safety and Toxicology, Department of 
Agricultural Biotechnology, Seoul National University, Korea, 2Center for 
Agricultural Biomaterials, Department of Agricultural Biotechnology, Seoul 
National University, Korea

Erythorbyl laurate (6-O-lauroyl-erythorbic acid) that could be used as an 
antioxidant of lipid-based foods was continuously synthesized by esterification 
in a pack-bed enzyme reactor with immobilized-lipase from Candida 
antarctica. Response surface methodology (RSM) based on 5-level 3-factor 
central composite design was adopted to optimize conditions for the enzymatic 
esterification. The reaction variables, such as reaction temperature (10-70°C),
substrate molar ratio ([lauric acid]/[erythorbic acid], 5-15), and residence time 
(8-40 min) were evaluated and optimum conditions were found to be 56.2°C,
14.3, and 24.2 min, respectively. A polymonial regression model equation was 
fitted follows: degree of esterification (molar conversion, %) = -13.049 + 
0.874x1 + 3.842x2 + 2.850x3 - 0.0116x1

2 - 0.067x2
2- 0.037x3

2 + 0.032x1x2 - 
0.001x1x3 - 0.081x2x3. Under the optimum conditions, the degree of esterifi-
cation was predicted as the value of 86.3%.
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P15 -029

Impact of Flavonoid in Yellow and Red Onions on Bioaccessibility 
of Cd and Pb
Ha Lim Yi*, Ju-Hee Park1, Young Suk Kim, Soon-Mi Shim1 Department of 
Food Science and Engineering, Ewha Womans University, Korea, 1Department 
of Food Science and Technology and Carbohydrate Research Center, Sejong 
University, Korea

The objectives of this study were to determine that the effects of edible and 
non-edible part of onions on bioaccessibility of heavy metals using an in vitro
digestion model system. Various amounts of flavonoid of non-edible parts of 
yellow (27, 54, 270, 540 µg) and red onions (27, 54, 270, 540 µg) showed 
reduction on cadmium (Cd), and lead (Pb) concentration in soluble digestive 
fluids with dose dependent manner. In case of edible parts of yellow (27, 54, 
270, 540 µg) and red (27, 54, 270, 540 µg) onions, bioaccessiblity of Cd was 
significantly low. In terms of onion’s color, inhibition of Cd and Pb 
bioaccessibility in yellow onion was 1.13 times, and 1.32 times higher than red 
onion, respectively and that of Cd in red onion was 1.02 times higher than 
yellow onion. All parts of onions regardless of color and parts of onions was 
revealed to show reduction in Cd bioaccessibility rather than Pb. All the parts of 
onions caused a reduction in heavy metal bioaccessibility in amounts higher 
than 500 mg. Results from our study suggest that non-edible part of onions 
could be useful resources as heavy metal chelators, possibly inhibiting their 
absorption.

P15 -032

Effects of Microfluidization Treatment on Physicochemical Proper-
ties of Maize Starch
Eun Jung Kang*, Jae Kwon Lee Department of Food Science and Biotechno-
logy, Kyonggi University, Korea

The effects of microfluidization on the morphological and physicochemical 
properties of maize starch were studied. The results indicated that the applied 
pressure as well as passage numbers of microfluidizer changed the various 
properties of maize starch granules. With higher the pressure and pass numbers 
of microfluidizatoin, the more physically damaged starch granules were 
observed through the light microscopy and scanning electron microscopy 
analysis. The X-ray diffraction patterns of microfluidized starch granules also 
revealed that the crystallinity of starch granule was significantly decreased with 
increasing the severity of the microfluidization treatments, resulting the starch 
granules with amorphous structure similar to gelatinized starch granules. The 
amounts of enzyme susceptible starch after microfluidization also implied that 
the high pressure and shear caused the physical disruption of starch granule 
structure.

P15 -030

Antioxidant and Physicochemical Properties on Water Extracts of 
Opuntia humifusa Roots
Deokjo Jo*, In-Ho Kim1, Seong-Ho Kim1 Department of Food Science and 
Technology, Kyungpook National University, Korea, 1Department of Food 
Science and Engineering, Daegu University, Korea

In order to effectively utilize Opuntia humifusa (Cheonyeoncho), this study 
aimed to elucidate the optimal conditions of antioxidant and physicochemical 
properties for the hot water extraction of Opuntia humifusa roots by the 
response surface methodology. Soluble solid content of Opuntia humifusa roots 
hot water extraction was mainly affected by extraction temperature. Total 
phenolics content, total flavonoid content and electron donating ability were 
affected in order of extraction temperature and water to sample ratio. But crude 
saponin content of Opuntia humifusa roots was affected in order of water to 
sample ratio and extraction temperature. No influence of extraction time within 
the established range was found. The optimal conditions were estimated at 
extraction temperature 99.49°C, extraction time 130.35 min and water to 
sample ratio 32.86 mL/g for soluble solid content, 99.92°C, 124.57 min and 
30.83 mL/g for total phenolics content and 98.94°C, 128.34 min and 35.79 
mL/g for crude saponin content, and the value were 19.54%, 506.97 mg% and 
2.89%, respectively.

P15 -033

Antioxidant Activity and In Vitro Protein Digestibility of Cookies 
and Muffins from Korean Wheat
Inhwa Han*, Ell Rim Kang, Yeah un Kim, Bin Ra Yoon, Mi Young Lee, 
Byong-Gun Park Department of Food Science and Nutrition, Kwangju 
Women's University, Korea

The antioxidant activity and IVPD were compared between cookies and 
muffins formulated with Korean wheat and those with imported wheat. In 
addition, Chunneyeoncho and safflower seed were added to cookies and 
muffins made from Korean wheat. Each sample was extracted with 80% 
methanol and ethyl acetate to examine antioxidant activity with DPPH method. 
The antioxidant activity was higher in 80% methanol extract of Korean wheat 
muffin compared to the imported wheat muffin however the other products did 
not show significant difference between Korean wheat and imported wheat. 
After adding of Chunneyeoncho the antioxidant activity was increased in 80% 
methanol extract of muffin compared to Korean wheat muffin. The adding of 
safflower seed also improved the antioxidant activity of 80% methanol extract 
of cookie. The IVPD was examined in the powder of each product with three 
enzyme method. The IVPD did not show any significant difference between 
Korean wheat products and imported wheat products. This result of this study 
implies Korean wheat is not any more indigestible compared to imported wheat 
and the addition of natural food materials can improve the quality of Korean 
wheat products.

P15 -031

Optimization of Hot Water Extract Conditions from Opuntia 
humifusa Stems
Seong-Ho Kim*, Deokjo Jo1, In-Ho Kim Department of Food Science and 
Engineering, Daegu University, Korea, 1Department of Food Science and 
Technology, Kyungpook National University, Korea

Because of the use as food and cosmetic materials, the optimal hot water 
extraction conditions of Opuntia humifusa (Cheonyeoncho) stems by response 
surface methodology was examined. Total dietary fiber content, soluble dietary 
fiber content and electron donating ability of Opuntia humifusa stems hot water 
extractions were mainly affected by extraction time. On the other hand, soluble 
solid content, total phenolics content and total flavonoid content were mainly 
affected by water to sample ratio. Total dietary fiber content was estimated as 
the minimum value of 28.68% under the condition of water to sample ratio 8.58 
mL/g and extraction time 60.34 min. Soluble solid content and total phenolics 
content were estimated as the maximum value of 7.70% under the condition of 
10.27 mL/g and 176.90 min and 88.78 mg% under the condition of 10.45 mL/g 
and 175.90 min, respectively. The optimized condition was predicted as 10 
mL/g and 130 min through superimposing of each contour map.

P15 -034

The Effects of Various Types of HPMC on Foaming Properties and 
Quality Characteristics of Rice Flour Sponge Cake
Joo-Hee Kim*, Ja-Yeon Son, Jung-Eun Moon, Mi-Young Kang Department 
of Food Science and Nutrition, Kyungpook National University, Korea

The principal objective of this study was to determine the optimum hydroxy-
propyl methylcellulose (HPMC) type with high foaming properties for rice 
sponge cake production. The foaming properties of HPMC were studied at 
various types (EMB 70U, EMB 25U, PMB 30U, PMC 30U, PMC 40H, PMC 
60U, PMH 9860N, MC 40H, and K15H) and concentration values (0.1%, 0.5%, 
and 1%). The only foaming capacity of 1% EMB 70U was higher than foam 
from egg white. But foaming stability was found that many foams made from 
various HPMC were more stable than foam made from egg white. The physical 
properties of rice sponge cake were measured, and sensory evaluation was 
conducted on a 7-ponit scale. The HPMC increased batter viscosity and 
decreased baking loss. At textural analysis, hardness and springness of rice 
flour sponge cake containing HPMC were lower than control sponge cake, 
whereas taste and sensory characteristics were no significant difference in the 
score.
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P15 -035

In Vitro and In Vivo Anti-hyperglycemic Effect of 2 Amadori 
Rearrangement Compounds, Arginyl-fructose and Arginyl-fructosyl- 
glucose
Kyoung-Soo Ha*, Bou-Hee Kang, Hwang-Yong Choi, Sang-Sub Kim, 
Hae-Dong Jang, Young-In Kown Department of Food and Nutrition, Hannam 
University, Korea

During the heat processing of raw ginseng to produce red ginseng, amino acid 
derivatives such as arginyl-fructose (AF) and arginyl-fructosyl-glucose (AFG) 
are formed at high levels, through Amadori rearrangement. The mode of action 
and effect of AF and AFG on the type 2 diabetes management related inhibition 
of postprandial hyperglycemia were investigated in vitro and in animal model. 
In this study, inhibitory activities of AF and AFG against rat intestinala- 
glucosidases and porcine pancreatic a-amylase were investigated in vitro. The 
effect of AF and AFG on postprandial blood glucose increase after meal was 
investigated in Sprague Dawley (SD) rats fed on starch or sucrose meals. Both 
Amadori compounds significantly reduced the postprandial blood glucose 
levels afterstarch or sucrose loading. These results indicate that AF and AFG 
may have anti-diabetic effect by suppressing carbohydrate absorption in the 
gastrointestinal level, and thereby reducing the postprandial increase of blood 
glucose.

P15 -038

Application of Targeted and Non-targeted Approaches to the Deter-
mination of Volatile and Non-volatile Components as Contributors 
to the Beef Flavor in Glutathione-Maillard Reaction Products
Sang Mi Lee*, Nahyun Kim1, Dongho Lee1, Kwang-Ok Kim, Young-Suk Kim 
Department of Food Science and Engineering, Ewha Womans University, 
Korea, 1School of Life Sciences and Biotechnology, Korea University, Korea

In this study, two different methodologies, targeted and non-targeted app-
roaches, were applied to investigate volatile and non-volatile components in 
glutathione-Maillard reaction products (GSH-MRPs). In targeted analysis, 
aroma-active compounds in GSH-MRPs were determined using aroma extract 
dilution analysis (AEDA). The carbohydrate module labeling (CAMOLA) 
approach was also employed to elucidate the formation pathways for the sulfur- 
containing aroma-active compounds, such as 5-methylthiophene-2-carbaldehyde
and 3-methylthiophene-2-carbaldehyde. On the other hand, non-targeted 
analysis, using GC-TOF/MS and UPLC-Q-TOF/MS combined with sensory 
analysis, was applied to investigate the relationship between chemical 
compositions and the sensory attributes of GSH-MRPs. Volatile components 
such as 2-methylfuran-3-thiol, 3-sulfanylpentan-2-one, furan-2-ylmethanethiol, 
2-propylpyrazine, 1-furan-2-ylpropan-2-one, 1H-pyrrole, 2-methylthiophene, 
and 2-(furan-2-ylmethyldisulfanylmethyl)furan could be identified as key 
contributors to the beef-related attributes of GSH-MRPs. Some non-volatile 
components were also determined as major components contributing to beef 
flavor.

P15 -036

Optimization of Extraction Conditions for Antioxdative Extracts 
from Arrowroot (Pueraria thunbergiana) by Response Surface 
Methodology
Joo-Heon Hong*, Sung-Ran Yoon1, Ae-Kyoung Lim1, Jeong-Rye Jeong2, 
Dae-Ik Kim1 Department of Food Science and Technology, Catholic 
University of Daegu, Korea, 1Daegu Technopark Bio Industry Center, Korea, 
2HaeNuri Co., Ltd., Korea

Extraction characteristics of arrowroot (Pueraria thunbergiana) and the 
functional properties of the corresponding extracts were monitored by the 
response surface methodology (RSM). A central composite design was applied 
to investigate the effects of independent variables extraction temperature (35, 
50, 65, 80, 95°C), ethanol concentration (0, 25, 50, 75, 100%, v/v) and ratio of 
solvent to sample content (mL/g) on dependent variables such as yield, total 
phenolics, total flavonoid, electron donating ability (EDA), nitrite-scavenging 
ability (NSA) and SOD-like activity. Yield, EDA, and NSA were affected by 
ethanol concentration. Total phenolics, total flavonoid and SOD-like activity 
were affected by ratio of solvent to sample content. Based on superimposition 
of four-dimensional RSM with respect to yield, total phenolics, total flavonoid 
and electron donating ability obtained under the various extraction conditions, 
the optimum ranges of extraction conditions were found to be ethanol 
concentration of 20-48%, extraction temperature of 72-83°C and ratio of 
solvent to sample content of 10-14 mg/g.

P15 -039

Optimization of Teriyaki Sauce Processing by Using Reaction 
Flavor with Krill Hydrolysate and Precursors
Hyun-Joo Park*, Kyoung-Myo Kim1, Soo-Jin Ahn, Seon-Bong Kim, 
Byung-Soo Chun, Yang-Bong Lee Department of Food Science & Technology, 
Pukyong National University, Korea, 1Department of Practical Korea 
Culinary, Sorabol College, Korea

Reaction flavors have been tried by using krill hydrolysate and precursors and 
Teriyaki sauce has been developed with the reaction flavors. Therefore, the 
objective of this study is to develop reaction flavor using amino acid, sugar, 
other precursors with krill hydrolysate. Krill hydrolysate was used with serine, 
glucose and glucosamine to make reaction flavors of grilled-type. In the 
dynamic analysis of headspace volatile compounds, sulfur-containing volatile 
compounds, pyrazines and furans were isolated and identified. Grilled-type 
flavors had more pyrazines which are known to be closely related with roast 
and tasty flavors. Also, we investigated flavor qualities by making Teriyaki 
sauces from eel bone and krill. According to the result of the preference 
analysis on Teriyaki sauce, ingredients showed a significant difference. Though 
one of the main ingredients of Teriyaki sauce is thought to be eel bone, the 
sauce made by reaction flavors of krill is highly preferred. Therefore, the sauce 
added with krill reaction flavor is considered to be possibly developed. Also, 
other studies on using krill as food usage are needed to be further focused for 
producing more food resources.

P15 -037

Optimization of Enzymatic Hydrolysis of Krill Products on 
Antioxidative Activity Using Alcalase
Hyun-Joo Park*, Kyoung-Myo Kim1, Li-Seoul Lee, Seon-Bong Kim, 
Byung-Soo Chun, Yang-Bong Lee Department of Food Science & Technology, 
Pukyong National University, Korea, 1Department of Practical Korea Culinary, 
Sorabol College, Korea

The objectives of this study are to optimize enzymatic hydrolysis from raw and 
cooked krill, and krill meat and by-product using Alcalase and to investigate 
their functionalities in order to increase its usage into food or bioactive 
products. Optimization of independent variables such as hydrolysis pH and 
temperature was investigated by studying krill hydrolysis on dependent 
variables such as TCA, Brix, ∆pH, total phenol content, DPPH-scavenging, and 
Fe-chelating activities by using Alcalase. Their formulas and their graphs of 
three dimensions were obtained by using SAS and Maple software, respec-
tively. For DH optimization of krill hydrolysates, their optimum condition was 
pH 9.1 and 63-66°C hydrolysis temperature for the maximum DH. For Brix 
optimization, their maximum result was shown in pH 8.5 and 64.2°C. For 
DPPH-antioxidative activities, their maximum results were obtained in the 
hydrolysis condition of pH 9.3 and 64-67°C. For Fe-chelating optimization, 
their maximum results were in the condition of pH 9.2-9.3 and 60-65°C. These 
results will provide the basic data for producing krill-related products or other 
bioactive products.

P15 -040

Maillard Reaction Mechanism of Glucosamine with Reducing Sugars
Hyun-Joo Park*, Min-Jung Kim, Hong-Seok Yoo, Makkhen Kheng, Myung- 
Chan Kim1, Hee-Jung Kang, Min-Hee Nam1, Seon-Bong Kim, Byung-Soo 
Chun, Yang-Bong Lee Department of Food Science & Technology, Pukyong 
National University, Korea, 1Institute of Fisheries Sciences, Pukyong National 
University, Korea

Glucosamine is a compound which has amino group and aldehyde group within 
itself. Also, it is known to be an important compound which is related to 
seafood flavors. The objectives of this presentation are to investigate Maillard 
reaction rates of glucosamine on the reaction condition such as reaction pH, 
temperature, and time and to know Maillard reaction rates of glucosamine with 
reducing sugars such as ribose, xylose, glucose, galactose and fructose. 
Maillard reaction rate was measured by its absorbance at 425 nm. Headspace 
volatile compounds of Maillard reaction products were isolated and identified 
by the combination of dynamic headspace analyzer, gas chromatography and 
mass spectrometer. The browning rate of Maillard reaction was increased with 
alkali pH, high concentration and temperature The high order for reaction rate 
on the kind of reducing sugars was galactose, xylose, fructose, ribose and 
glucose in the reaction condition of pH 7.0 and 1:1 mixture at 120°C for 5 
reaction hours. Maillard reaction products of higher reaction rate produced 
more pyrazine compounds. The above results will help to understand and 
control flavor quality of seafood products.
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P15 -041

Contents of Naturally Occured Nitrite in Various Food Materials
Joo-Hye Lee*, Jae-Wook Shin, Jung-Nyun Kim, Hee-Duck Lee, So-Hee Kim1, 
Sung-Kwan Park1, Ho-Soo Lim1 Korea Advanced Food Research Institute, 
Korea, 1National Institute of Food and Drug Safety Evaluation, Korea

The Nitrites were occured in food and water naturally as a consequence of the 
nitrogen cycle where by nitrogen is fixed by bacteria. It is important for 
growing plant and used to fertilisers. In addition, it used to some foods products 
as preservatives and color fixing agents. Nitrate itself is relatively non-toxic but 
its metabolites, nitrite, is associated with methaemoglobinaemia (commonly 
known as blue baby syndrome). In this study, the total of 60 samples of 10 
different groups were collected in Seoul and Gyeong-gi area. The content of 
nitrite were determined by Diazoa method that was official test method on 
Korea Food Code. In the result, nitrite levels of 60 samples were from N.D (not 
detected) to 10 mg/kg. Reduction of nitrite levels have shown fruits and meats, 
legumes, seeds, fish, mushrooms, eggs, seaweed. They were detected below 10 
mg/kg. But, cereal's nitrite level was more higher than above samples. 
Especially, leafy green vegetable's nitrite levels was detected in highest on the 
whole vegetables.

P15 -044

Identification of Enantiomeric Aroma Compounds in Pinus 
densiflora Using Chiral-Gas Chromatography-Mass Spectrometry- 
Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

The purposes of this study were to identify enatiomeric volatile compounds 
from Pinus densiflora using chiral-gas chromatography (GC)-mass spectrometry 
and to analyze enantiomeric aroma-active compounds by chiral-GC- 
olfactometry (O). Among volatile compounds detected by non-polar 5-ms 
column, four pairs of enantiomeric volatile compounds were separated by chiral 
β-dex 225 column, which includes sabinene, α-terpineol, α-copaene, and α
-cadinol. (-)-α-Terpineol was major enantiomeric volatile compound. Other 
relatively intense enatiomeric volatile compounds included (-)-sabinene, (+)-α
-terpineol, and (+)-sabinene. (+)-α-Terpineol has been known as the major 
enantiomeric volatile compound in most essential oils. Only (+)-α-terpineol was 
detected by chiral-GC-O. (+)-α-Terpineol had a floral odor, whereas (-)- 
enantiomer didn’t show any odor.

P15 -042

Contents of Naturally Occured Sulfur Dioxide in Various Food 
Materials
Ji-Young Moon*, Jae-Wook Shin, Jung-Nyun Kim, Hee-Duck Lee, So-Hee 
Kim1, Sung-Kwan Park1, Ho-Soo Lim1 Korea Advanced Food Research 
Institute, Korea, 1National Institute of Food and Drug Safety Evaluation, 
Korea

Sulfur dioxide used commonly to prevent black spot and preserve dried fruit 
and vegetable for a long time. Naturally occurred sulfur dioxide exists in a 
some food materials, especially in fermented foods, such as beer. But sulfur 
dioxide is known toxic for humans, for example asthma, so those must be 
restricted in usage. This study was performed to analysis for the contents of 
naturally occurred sulfur dioxide in various food materials in order to provide a 
fundamental data when distinguish between added and naturally occurred sulfur 
dioxide. The total of 60 samples of 10 different groups were collected in Seoul 
and Gyeonggi area. The contents of sulfur dioxide were determined by 
Monnier-Williams's modified method that was official test method on Korean 
Food Code. As a result, the contents of naturally occurred sulfur dioxide in 
foods were from N.D (not detected) to 20 mg/kg. Especially, garlic, green 
onion, radish, and shallot of vegetables showed higher levels of sulfur dioxide 
than the others because of the naturally occurred sulfur dioxide containing 
compounds. Cereals, fruits, seafoods and other groups were showed a few 
detectable levels.

P15 -045

Characterization of Enantiomeric Aroma Compounds in Chamae-
cyparis obtuse Using Chiral-Gas Chromatography-Mass Spectro-
metry-Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

This study was conducted to analyze enantimeric aroma compounds from 
Chamaecyparis obtuse essential oil using chiral-gas chromatography (GC)- 
mass spectrometry and chiral-GC-olfactometry (O). Though most of volatile 
compounds in C. obtuse essential oil were thought to be present as enantiomers, 
only five pairs of enantiomeric volatile compounds, such as sabinene, β
-phellandrene, sabinene hydrate, 1-terpineol, α-terpineol, and β-himachalene, 
were separated by chiral β-dex 225 column. The major enantiomeric volatile 
compounds were (+)-sabinene and (+)-α-terpineol. Other enantiomeric volatile 
compounds included (-)-β-phellandrene, (+)-β-phellandrene, and (-)-α
-terpineol. Only (+)-α-terpineol was detected by chiral-GC-O. While (+)-α
-terpineol had a floral odor, (-)-enantiomer didn’t show any odor.

P15 -043

Evaluation of Characteristic Aroma-active Compounds in Pinus 
densiflora Using Gas Chromatography-Mass Spectrometry-Olfac-
tometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

The objective of this study was to identify volatile compounds and aroma- 
active compounds from Pinus densiflora using gas chromatography-mass 
spectrometry-olfactometry. A total of 71 volatile compounds were identified 
from P. densiflora essential oil. The major volatile compounds were l-limonene, 
α-pinene, trans-caryophyllene, bornyl acetate, β-phellandrene, α-terpinolene, 
sabinene, and α-terpineol. α-Pinene has been known as the major compound in 
Pinus species. Also, trans-caryophyllene and β-phellandrene has been found in 
Pinus species. Thirty aroma-active compounds were identified by aroma extract 
dilution analysis. 4-Terpineol (pine) and β-pinene (pine) were the most intense 
aroma-active compounds of the P. densiflota essential oil. In addition, 
p-cymene (terpeny), linalool (lemon-like), and 2,6-nonadienal (cucumber-like) 
were believed to play an important role in P. densiflota flavor.

P15 -046

Evaluation of the Aroma-active Compounds in Chamaecyparis obtuse
Using Gas Chromatography-Mass Spectrometry-Olfactometry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

To identify volatile compounds and aroma-active compounds from 
Chamaecyparis obtuse, gas chromatography-mass spectrometry-olfactometry 
was used. Seventy volatile compounds were separated from C. Obtuse essential 
oil by non-polar 5-ms column. The major volatile compounds included 
4-terpineol, γ-terpinene, sabinene, β-myrcene, α-terpinene, and α-terpinolene. 
Twenty-five aroma-active compounds were identified by aroma extract dilution 
analysis. β-Pinene (pine) was considered characteristic aroma-active compound 
of C. obtuse with thehighest log2 FD factor (log2 FD =10). α-Terpinene 
(citrus-like), γ-terpinene (citrus), borneol (pine), bornyl acetate (pine), and δ
-elemene (woody) were also identified as characteristic aroma-active 
compounds of C. obtuse with relatively higher log2 FD factors (log2 FD=8), 
followed by α-terpineol (floral, log2 FD=6).
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P15 -047

Evaluation of Enantiomeric Aroma Compounds in Chamaecyparis 
densiflora Using Chiral-Gas Chromatography-Mass Spectrometry- 
Olfactometry 
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

The objective of this study was to identify characteristic enatiomeric aroma 
compounds from Chamaecyparis pisifera using chiral-gas chromatography 
(GC)-mass spectrometry. Chiral-GC-olfactometry (O) was applied to evaluate 
enantiomeric aroma-active compounds. Among forty-one volatile compounds 
identified by non-polar 5-ms column, only four pairs of enantiomeric volatile 
compounds were separated by chiral β-dex 225 column. Enantiomeric volatile 
compounds included sabinene, α-terpinolene, 4-terpineol, and α-terpineol. 
(+)-4-Terpineol and (-)-4-terpineol were the most intense enantiomeric volatile 
compounds, followed by (+)-α-terpineol, (-)-α-terpineol, (+)-sabinene, and 
(-)-sabinene. Only (-)-4-terpineol was detected by chiral-GC-O. (-)-4-Terpineol 
had a terpeny odor, whereas (+)-enantiomer didn’t possess any odor.

P15 -050

Effect of Heating on Functional Attributes of Collagen Powder 
from Skate (Raja kenojei) Skins
Jinhan Shon*, Ji-Hyun Eo, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Chonnam National 
University, Korea

Collagen has become attractive as a potential food component because of its 
functional properties. The objective this study was to evaluate the effect of 
heating of collagen powder on key functional attributes compared with native 
collagen powder at different pH levels (3.0, 4.5, 7.0, and 9.0). Collagen was 
extracted from skate skins by pretreated with NaOH solution. One portion of 
collagen sample was lyophilized to obtain native collagen powder (NCP). The 
other portion was heated at 60°C for 30 min and lyophilized to obtain heated 
collagen powder (HCP). There were no significant differences in pH, moisture, 
ash, protein, and fat content between NCP and HCP. The NCP was higher water 
holding capacity (WHC), but lower oil holding capacity than that of HCP. 
Turbidity increased as concentration (w/v) increased for collagen dispersions. 
Heating detrimentally impacted solubility, emulsifying and foaming properties, 
but significantly enhanced thermostability of powder. Data indicate that heating 
step has significant functional advantage that will allow manufacture of heating 
and retort stable collagen powder for used in high and low acid beverages that 
need to be heat treated.

P15 -048

Identification of Potent Aroma-active Compounds in Chamaecyparis 
densiflora Using Gas Chromatography-Mass Spectrometry-Olfacto-
metry
So Young Kwon*, Hyung Hee Baek Department of Food Engineering, 
Dankook University, Korea

Aroma-active compounds were identified from Chamaecyparis densiflora
essential oil by gas chromatography (GC)-mass spectrometry (MS) and GC- 
olfactometry (O). Of 41 volatile compounds identified, 28 aroma-active 
compounds were detected by GC-O. The major volatile compounds were α
-pinene and δ-carene. Other volatile compounds included β-myrcene, α
-terpinolene, α-terpinenyl acetate, and l-limonene. 4-Terpineol (terpeny) and β
-pinene (pine) had the highest log2 FD factor (log2 FD=13). Other aroma-active 
compounds with higher log2 FD factors were nonanal (floral, log2 FD=8), δ
-elemene (woody, log2 FD=8), α-thujone (cedar-leaf, log2 FD=11), β-thujone 
(cedar-leaf, log2 FD=11), borneol (pine, log2 FD=7), and bornyl acetate (pine, 
log2 FD=7).

P15 -051

Extraction Conditions and Properties of Collagen from Skate (Raja 
kenojei) Skins
Jinhan Shon*, Ji-Hyun Eo, Jong-Bang Eun Department of Food Science and 
Technology and Functional Research Center, Chonnam National University, 
Korea

Collagen is found in skin and bone, has been used food and cosmetics. The 
method of manufacture affects the functional properties of the collagen. The 
objectives of this study were to investigate the optimum conditions for collagen 
extraction from skate skin, and to evaluate the effect of collagen on functional 
properties. Skate skins were soaked with of 0.1 N NaOH for 24 h and washed 
with distilled water. Skins were extracted with 0.5 M acetic acid for 48 h and 
filtered and centrifuged. The resultant precipitate was mixed with distilled 
water and centrifuged and lyophilized to obtain collagen powder. The optimum 
conditions for collagen extraction are place the skins in a lime solution of 0.15 
N of NaOH, extract with 5 volumes water (pH 4.0) for 4 h at 40°C and 
lyophilize to obtain collagen powder. The characteristics of skate skin collagen 
were: solubility 82.7%, turbidity 0.28, and color L, a and b values were 88.4, 
0.92, and 11.2, respectively. The pH at 3.0 and 5.0 of collagen were more 
resistant to precipitation upon extended heating. Data indicate that skate skin, 
which is presently considered to be a waste product, could be effectively used 
as a natural collagen sources.

P15 -049

Effect of High Pressure Homogenization on the Dispersibility of 
High-amylose Maize Starch
Eun Jung Kang*, Hye Ri Jeoun, Jae Kwon Lee Department of Food Science 
and Biotechnology, Kyonggi University, Korea

The high-amylose maize starch with gelatinization temperature above the 
100°C was cooked at 95°C and then high pressure homogenized with different 
levels of pressure and pass numbers. The amounts of soluble starch released 
from high-amylose maize starch granules increased with increasing the pressure 
and pass numbers of high pressure homogenization treatment. However, the 
significant amounts of high-amylose maize starch showed bright birefringence 
under polarized microscopy after high pressure homogenization treatment, 
indicating the maintenance of intact granule structure. Although the complete 
dispersion of high-amylose starch could not be accomplished, the dispersibility 
of high-amylose maize starch partially increased by combined heat and high 
pressure homogenization treatments due to the disintegration of starch granule 
structure.

P16 -001

Whole-cell Surface Display of Candida antartica Lipase B in 
Saccharomyces cerevisiae
Sun-Ki Kim*, Jin-Ah Rho, JinHo Seo Department of Agricultural 
Biotechnology, Seoul National University, Korea

The CalB gene was fused with the gene of alpha-agglutinin protein with 
galactose-induced promoters using an episomal plasmid system of pCTCOB 
vector, and then was expressed in S. cerevisiae EBY100 used as host cell. 
Fed-batch fermentations were performed to maximize surface-displayed CalB 
production. The CalB activity of 204.7 U/g cell and dry cell weight 6.6 g/L 
were achieved from the optimized fed-batch fermentation. Finally, in order to 
investigate the application of surface-displayed CalB, a recombinant S. 
cerevisiae displaying CalB on the cell surface was used as a whole-cell 
biocatalyst to catalyze the esterification reacting in a two phase reaction. 
Esterification of hexanoic acid and ethanol for the production of ethyl 
hexanoate, a fragrance compound was tested using recombinant CalB.
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P16 -002

Essential Role of LPS in Phage SPC35 Infection of Salmonella 
Typhimurium in Shaking Culture
Minsik Kim*, Sujin Kim, Sangryeol Ryu Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

T5-like phage SPC35, which injects its DNA into both Salmonella
Typhimurium and E. coli via host receptor protein BtuB, has the putative tail 
fiber protein. To elucidate a possible association of lipopolysaccharide (LPS) in 
phage infection, susceptibility of LPS biosynthesis gene (rfbP) deletion mutant 
of S. Typhimurium to SPC35 was examined. The deoxycholate-polyacrylamide 
gel electrophoresis of LPS extracted from the rfbP mutant revealed that the 
mutant lacked LPS as expected. In spotting assay, SPC35 formed clearer 
plaques on the rfbP mutant compared with the wild type, indicating that LPS 
disturbs rather than aids the plaque formation on plate culture. Interestingly, 
however, SPC35 could not infect LPS-lacking Salmonella mutant in shaking 
culture, but could suppress a growth of this mutant in static culture. In addition, 
SPC35 adsorption assay revealed that rfbP mutant has a diminished SPC35 
adsorption ability. These results suggested that LPS play an accessory but 
indispensible role in SPC35 infection of S. Typhimurium in shaking culture by 
assisting phage adsorption to receptor protein BtuB.

P16 -005

A Recombinant Fusion Protein, A33scFv-Green Fluorescent Protein, 
for Colorectal Cancer Diagnosis
Hee-su Kwon*, Young-Rok Kim Graduate School of Biotechnology, Kyung 
Hee University, Korea

Conjugations of monoclonal antibodies with fluorophores have been used for 
diagnostic purposes for a long time. A single-chain variable fragment (scFv), a 
part of variable regions of immunoglobulins, is smaller in size and readily 
diffuse in the body in comparison to whole immunoglobulin. Therefore, there 
have been a number of studies related to scFv and their applications for produce 
fusion protein for targeted drug delivery and imaging. In this study, we 
constructed a fusion protein for diagnosis of colorectal cancer using A33-scFv 
and green fluorescent protein (GFP). GFP emits green fluorescence when 
exposed to blue light so it is widely used as a fluorophore in diagnostic field. 
A33-scFv is a single-chain antibody recognizing the A33 antigen, which is 
expressed by colorectal carcinomas. We expressed A33-scFv-GFP in 
Escherichia coli Rosetta gami. Escherichia coli Rosetta gami has rare tRNA so 
it can improve the expression eukaryotic origin protein. The specificity of 
A33-scFv-GFP was confirmed by experiments in vitro using A33-positive 
tumor cell SW1222 and A33-negative tumor cell HT29. The fusion protein 
constructed in this study will be of useful tool for cancer diagnosis.

P16 -003

Preparation and Characterization of Phytic Acid-Chitosan Capsules 
for Controlled Oral Delivery of Bovine Serum Albumin
Hyunah Lee*, Jieun Song, Minhye Lee, Seungil Shin, Jungeun Ahn, Eunsung 
Kim, Jiyong Park Department of Biotechnology, Yonsei University, Korea

Chitosan capsules were prepared through ionic gelation using phytic acid (PA), 
a new cross-linking agent. Bovine serum albumin (BSA) was selected as a 
hydrophilic model protein. PA-chitosan capsules prepared using pH 7, 3% PA 
solution showed high entrapment efficiency and stability in acidic condition for 
2 h (BSA release was less than 9.2%). Scanning electron microscopy showed 
that PA-chitosan capsules had close and dense cross-linking structure. Fourier 
transform infrared data revealed that the ionic interactions occurred among the 
amine groups of chitosan and the phosphate groups of PA. The non-toxic nature 
of PA-chitosan capsules was established through Cell Counting Kit-8. 
Controlled proteins release study was carried out in simulated gastrointestinal 
fluids. PA-chitosan capsules were stable in gastric fluids and released BSA 
upon transfer to intestinal fluids. The results indicate that the PA-chitosan 
capsule can be effectively used as a promising biodegradable vehicle for the 
delivery of protein.

P16 -006

Biologically Synthesized Nanocarrier for Targeted Delivery of 
Active Compound
Sung-Geun Jung*, Young-Rok Kim Graduate School of Biotechnology, Kyung 
Hee University, Korea

Polyhydroxyalkanoates (PHAs) have been recognized as good candidates for 
drug delivery materials and biomedical applications due to their biocompa-
tibility and biodegradability. PHB synthase is the key enzyme and used to 
produce PHB nanoparticles through PHB biosynthesis reaction in the presence 
of substrate, 3-(R)-Hydroxybutyryl-Coenzyme A. Herein, we demonstrated the 
potential of this material to be developed to a smart delivery system by 
introducing a specific receptors or ligands to the surface of particles. The A33 
antigen which is transmembrane glycoprotein and expressed in colon cancer 
cells in high levels is recognized by monoclonal antibody, anti-A33 antibody 
(mAb 33). We have fused both single chain variable fragment (A33scFv) of 
anti-A33 antibody and green fluorescent protein (GFP) with PHB synthase by 
protein engineering for the production of tumor-targeting nanocarrier with 
diagnostic function. The targeting ability of nanocarrier produced by the 
tri-fusion enzyme was confirmed using SW1222 (A33+) and HT29 (A33-) 
colon cancer cell lines in vitro. This novel approach will find diverse 
applications in the field of diagnosis and targeted delivery system.

P16 -004

Effect of Particle Size on Cellular Uptake and Intracellular 
Trafficking Mechanism of Anionic Nanoclays in Human Cells
Hae-Eun Chung*, Jin Yu, Miri Baek, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

Layered double hydroxide (LDH) nanoparticles have been exploited as delivery 
carriers due to their unique structure, which can capsulate bio-materials. 
Moreover, it can be efficiently internalized into cells via energy-dependent 
endocytic pathway. However, there is no information about their intracellular 
trafficking pathway. Therefore, we synthesized 50 and 100 nm LDH nanopar-
ticles labeled with FITC for cellular tracing and immunofluorescence 
microscopic studies and then evaluated their colocalization with specific 
compartments; early endosomes, late endosomes, lysosomes, endoplasmic 
reticulum, and Golgi apparatus. The results show that cellular uptake of both 
different-sized LDH nanoparticles reached a maximum level at early incubation 
time and gradually decreased over incubation time. The present LDH 
nanoparticles were highly colocalized with the early endosomes within the first 
0.5 h and largely found in an exocytic organelle over a period of 1-24 h, 
escaping endo-lysosomal degradation, particularly in case of 100 nm. These 
findings can provide a new insight into trafficking pathway by which more 
target-specific and low toxic nanostructure could be designed and controlled.

P16 -007

Deletion of Virulence Related Gene, wabG, of Klebsiella 
pneumoniae for Industrial Applications
Jun-Ho Jang*, Sung-Geun Jung, Yong-Rok Kim Graduate School of Biotech-
nology, Kyung Hee University, Korea

Klebsiella pneumoniae is utilized to produce useful biochemical substances 
such as 2,3-butandiol (2,3-BDO) which is used as industrial solvent, fuel 
additive and plasticizer of thermosetting plastic production. But Klebsiella 
pneumoniae is known to cause a wide range of disease, notably pneumonia, 
urinary tract infection, and septicemia. For this reason the use of Klebsiella 
pneumoniae is limited in bioprocess industry. Lipopolysaccharide is one of the 
structural outer membrane and confers major virulence to many gram-negative 
bacteria. wabG gene is involved in the biosynthesis of the core lipopolysaccha-
ride of K. pneumoniae. In this study, we constructed wabG nonpolar mutants by 
deleting center region of the gene by homologous recombination using pKOV 
as a plasmid. This plasmid has a temperature-sensitive pSC101 origin and select 
markers for chromosomal integration and excision. The deletion of wabG gene 
of K. pneumoniae was confirmed by sequencing. We believe that these 
approaches that we employed in this study will be suitable to transform 
industrially useful but pathogenic bacteria into an avirulent one.
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P16 -008

Effect of Ginsenoside on Hair Promotion in Nude Mouse Model
Jeonghee Cho*, Lijuan Gu, Zheng Lee, Dongliang Zhang, Jingjie Lee, 
Changjin Oh, Changkeun Sung Department of Food Science and Technology, 
College of Agriculture and Biotechnology, Chungnam National University, 
Korea

The hair cycle consisting of growing and resting phases, is subject to 
widespread disease such as androgenic alopecia or loss. The effect of topical 
application of ginsenoside on the normal hair cycle of nude mouse is 
investigated in this study. Prepare nude mouse (4 weeks of age, male) and mice 
are treated topically with 2 mg ginsenoside on every other day. Water and 5% 
minoxidil are treated as negative control and positive control respectively. The 
First 2 weeks after topically treatment there is no significant macroscopic 
differences. However, after 2 weeks ginsenoside group shows that the hair cycle 
period is changed compare with negative control group as well as minoxidil 
group. Result shows that ginsenoside group shortens telogen, causing prema-
ture entry of resting phase into anagen, and prolongate anagen. Ginsenoside is 
shown to stimulate some new hair regrowth. Thus, this result suggested that 
topical ginsenoside may well enhance the regrowth of a normal hair cycle 
similar minoxidil. These results illustrate that topical application of ginsenoside 
induces anagen hair growth in telogen mouse skin and indicate that the 
ginsenoside effect on hair cycle.

P16 -011

Effects of ptsN on the Expression of sodCI and Virulence in 
Salmonella Typhimurium
Yoonjee Chang*, Jeongjoon Choi, Sangryeol Ryu Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

It has been shown that expressions of Salmonella pathogenicity island 2 are 
negatively controlled by Enzyme IIANtr, encoded by the ptsN gene. To find 
additional genes regulated by EIIANtr, a DNA microarray was performed and 
sodC gene expression was found to be altered in the absence of the ptsN gene. 
When we compared expression of two sodC genes, sodCI and sodCII, between 
wild-type and ptsN mutant, significant difference was found only in expression 
of sodCI known to be involved in Salmonella virulence. Analyses of the sodCI
transcription and the level of SodCI protein production revealed strong 
possibility of a post-transcriptional regulation of sodCI by ptsN because the 
SodCI protein production was increased about 10-fold in the ptsN deletion 
mutant even though the sodCI transcription level was not much different 
between the wild type and the ptsN mutant. We also found that the hfq gene is 
associated with regulation of SodCI expression. Further investigation is 
required to elucidate the detailed regulatory mechanism of sodCI by the ptsN
and the hfq genes.

P16 -009

Comparison of Effect of Four Country Deer Antler Extract on 
Cutaneous Wound Healing
Jeonghee Cho*, Lijuan Gu, Yunbo Wang, Changjin Oh, Changkeun Sung 
Department of Food Science and Technology, College of Agriculture and 
Biotechnology, Chungnam National University, Korea

The purpose of this study is to compare the effect of 4 country deer antler 
extract on wound healing using full thickness skin mouse model. To prepare 
ICR mice 6.0 cm × 6.0 cm full-thickness excision wound was made on the back 
of 6 to 7 week ICR mice and divided into six groups according to different 
treatments: Korea antler ointment, China antler ointment, New zealand antler 
ointment, Russia antler ointment, medication ointment as positive control and 
vaseline ointment as control. At post-injury days 0, 2, 4, 8, 10, 12, 14, and 16 
the skin wound area was measured, the expressions of IGF-I were detected by 
RT-PCR and p63 protein were detected by western blotting and the localization 
p63 protein were inspected by IHC and collagen formation by sirius red dye. 
Wound healing was significantly effective in antler treated skins compare with 
control. The wound size was closed in all groups however the wound closed 
much rapidly in Korea deer antler-treated group. Via RT-PCR, the expressions 
of IGF-I were up-regulated in Korea deer antler-treated skins compared to other 
skins. Similar results could be seen in the histological detection of collagen dye 
and IHC of corresponding p63 protein.

P16 -012

Properties of a Putative Endolysin from a Newly Isolated 
Bacteriophage
Jaeeun Park*, Jeong-a Lim, Sangryeol Ryu Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

Use of bacteriophages as biocontrol agents is promising new tool to control 
pathogenic bacteria including antibiotics-resistant bacteria. In addition to the 
bacteriophage itself, endolysin expressed by bacteriophage to release the new 
virus particles from an infected cell by breaking down the peptidoglycan layer 
have a high potential for application in therapy and biocontrol. In this study, we 
analyzed genome sequence of the isolated bacteriophage BPS13 active against 
food-borne pathogen Bacillus cereus. To characterize endolysin encoded by 
BPS13, an 834bp ORF showing homology to N-acetylmuramyl-L-alanine ami-
dase by BLAST search was cloned, expressed in Escherichia coli, and purified. 
BPS13 endolysin (BPS13lys) showed bacteriolytic activity against Bacillus sp. 
and some gram-negative bacteria especially E. coli and Salmonella sp. when 
they are treated with EDTA. BPS13lys was stable between 4 to 70°C. It was 
active from pH7 to 10.5 with optimum pH 9.5. These results indicate that 
BPS13lys is a good candidate as a new antimicrobial agent to control Bacillus 
sp.

P16 -010

Isolation and Characterization of Virulent B. cereus Bacteriophages
Eunho Park1*, Young Duk Lee1,2, Jong-Hyun Park1 1Department of Food 
Science and Biotechnology, Kyungwon University, Korea, 2Department of 
Biotechnology, Korea University, Korea

Bacillus cereus is associated mainly with food poisoning and is being 
increasingly reported to be a cause of serious and potentially fatal non- gastro-
intestinal-tract infections. In this study, we isolated and characterized virulent 
bacteriophages which have host specificity to B. cereus. 19 virulent phages was 
isolated in various soil and fecal samples using B. cereus KCTC 1094. 
Analyzing of the host spectrum of the isolated virulent phages in 7 B. cereus
type strains and 126 isolates were performed by spot assay. In addition, spot 
assay was performed at B. thuringenesis either. Four phages (BCP-3, BCP-9, 
BCP-11, BCP-18) has been chosen due to their host specificity and these 4 
phages could lyse all 7 B. cereus type strains and 126 isolated strains when they 
used together as a cocktail. The morphology of the selected phages was 
performed by transmission electron microscopy. Also, analyzing the proteomic 
pattern of phages was generated by SDS-PAGE using purified phage particles. 
Inhibition growth of B. cereus by treating each phage in LB broth was 
performed by UV spectrometer. Furthermore we could aspect them as a B. 
cereus reducing agent in food process and agriculture.

P16 -013

Cordycepin Induces Inhibition of Cell Growth via p27KIP1- 
mediated G1-phase Cell Cycle Arrest by Activating ERK Signaling 
Pathway
Sumi Jeong1,2*, Sung-Seok Park1,2, Se-Jung Lee2,3, Eo-Jin Lee2,4, Sung-Kwon 
Moon1,2 1Department of Biotechnology, Chungju National University, Korea, 
2Personalized Tumor Engineering Research Center (PT-ERC), Chungju 
National University, Korea, 3Department of Food Science & Technology, 
Chung-Ang University, Korea, 4Department of Urology, College of Medicine, 
Chungbuk National University, Korea

Cordycepin, the main constituent of Cordycepin militaris, demonstrated 
anti-atherogenic effect in experimental animals. However, the effects of 
cordycepin on cell cycle regulation and signaling pathway in VSMC remain 
largely unknown; unexpected roles in cordycepin-induced inhibition of VSMC 
growth were investigated. Cordycepin inhibited cell growth and induced 
G1-phase cell cycle arrest in VSMC, which was associated with down- 
regulation of cyclins and cyclin-dependent kinase (CDK) expression and up- 
regulation of p27KIP1 expression. Moreover, cordycepin induced activation of 
JNK, p38MAPK and ERK1/2. Blockade of ERK function using U0126, which 
is an ERK1/2 specific inhibitor, reversed p27KIP1 expression in cordycepin- 
treated VSMC. Our results demonstrate that ERK1/2 pathways participated in 
the p27KIP1-mediated G1-phase cell cycle arrest induced by cordycepin via 
decreasing the cyclin/CDK complexes in VSMC.
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P16 -014

Ethanol Extracts of Gleditsia sinensis (EEGS) Induced p27KIP1- 
mediated G1-phase Cell Arrest through Activation of the ERK in 
Human Stomach Cancer AGS Cells
Sung-Seok Park1,2*, Se-Jung Lee2,3, Eo-Jin Lee2,4, Su-Mi Jung1,2, Wun-Jae 
Kim2,4, Sung-Kwon Moon1,2 1Department of Biotechnology, Chungju National 
University, Korea, 2Personalized Tumor Engineering Research Center (PT- 
ERC), Chungbuk National University, Korea, 3Department of Food Science 
& Technology, Chung-Ang University, Korea, 4Department of Urology, College 
of Medicine, Chungbuk National University, Korea

In the present study, we assessed the effect and role of the ethanol extracts of 
Gleditsia sinensis (EEGS) on human stomach cancer AGS cell. EEGS treatment 
resulted in significant dose-dependent growth inhibition at a 100 µg/mL dose of 
AGS cells. Treatment of cancer cells with EEGS induced in G1-phase cell cycle 
arrest, as revealed by FACS analyses. In addition, EEGS increased protein 
levels of p27KIP1 with a decrease in CDK2/4. Furthermore, EEGS stimulated 
the activation of extracellular signal-regulated kinases (ERK). Thus, these 
findings suggest that EEGS has potential prevention efficacy for the treatment 
of human stomach cancer cells.

P16 -017

The Ethanol Extract of Gleditsia sinensis Thorns Suppresses TNF- 
alpha-induced Matrix Metalloproteinase Expression in SNU-5 
Gastric Cancer Cells
Eo-Jin Lee1,2,4*, Se-Jung Lee1,2,3, Sung-Seok Park1,2, Wun-Jae Kim2,4, Sung- 
Kwon Moon1,2 1Department of Biotechnology, Chungju National University, 
Korea, 2Personalized Tumor Engineering Research Center (PT-ERC), Chungju 
National University, Korea, 3Department of Food Science & Technology, 
Chung-Ang University, Korea, 4Department of Urology, College of Medicine, 
Chungbuk National University, Korea

Gastric cancer is the most common malignancy in Korea. So, the purpose of 
this study was to investigate the mechanism responsible for the anti-tumor 
effect of Gleditsia sinensis. Gleditsia sinensis, a perennial shrub, is widely 
distributed throughout China and in the Gyeong-ju city area in Korea. It has 
recently been used as anti-tumor molecule. However, little is known about the 
mechanism responsible for anti-migration effects of the ethanol extract of 
Gleditsia sinensis (EEGS). The results of the present study show that TNF-a- 
induced MMP-9 and MMP-2 expression was suppressed by EEGS. Further-
more, EEGS reduced the binding activities of the transcription factors, nuclear 
factor kappaB (NF-kB) and activator protein-1 (AP-1), which were identified 
by gel-shift assay as cis-elements for TNF-a activation of the MMP-9 promoter 
in SNU-5 gastric cancer cell lines. These results suggest that EEGS maybe an 
effective preventive approach to treat gastric cancer.

P16 -015

Development of Event-specific Multiplex PCR for Simultaneous 
Detection of 6 Events of Genetically Modified Soybean
Dawoon Jeong*, Jae Hwan Kim, Gyu Seek Rhee1, Hae-Yeong Kim Institute 
of Life Sciences and Resources and Department of Food Science & 
Biotechnology, Kyung Hee University, Korea, 1Health Effect Analysis Team, 
Korea Food & Drug Administration, Korea

According to Center for Environmental Risk Assessment (CERA) GM 
database, as of April 2011, eleven GM soybeans have been approved for food 
and feed in one or more countries. Of them, six GM soybeans (GTS 40-3-2, 
A2704-12, A5547-127, MON89788, DP-305423-1, and DP-356043-5) have 
been approved for food in Korea. In this study, a multiplex PCR detection 
method of these six GM soybeans was developed using 7 primer sets targeting 
the soybean endogenous lectin gene and event-specific junction of 6 GM 
soybeans. The event-specific primer YjRRS-F/R for RRS, YjA2704-F/R for 
A2704-12, YjDP5-F/R for DP356043-5, JNA5-1-F/R for A5547-127, and 
JN23-1-F/R for DP305423-1 yielded an amplicon of 120, 156, 176, 198, 244, 
and 271 bp, respectively. The specificity of primer sets was confirmed using a 
conventional PCR with other GM crops such as maize, cotton, and canola. The 
results were analyzed by agarose gel electrophoresis and Agilent 2100 
bioanalyzer. The detection system using multiplex PCR developed in this study 
may be applicable to monitoring, identifying, and distinguishing the different 
events of GM soybean.

P16 -018

Kaempferol Is a Direct Ligand for LXR-β and Regulates Cellular 
Lipid Metabolism in Macrophages and Hepatocytes
Minh Hien Hoang, Yaoyao Jia, Hee-Jin Jun, Ji Hae Lee, Sung-Joon 
Lee Division of Food Bioscience and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

We examined whether kaempferol could activate liver X receptors (LXRs), the 
critical transcription factors in the regulation of ABC transporter genes and 
reverse cholesterol transport in macrophage. We confirmed that kaempferol 
directly binds and stimulates the transcriptional activity of LXRβ more strongly 
than LXRα in the reporter gene assay, the time resolved-fluorescence resonance 
energy transfer analysis, and the limited protease digestion experiment. The 
stimulation of THP-1-derived macrophage cells by kaempferol induced cellular 
cholesterol efflux dose-dependent manners with transcriptional activation of 
LXRα/β responsive genes. The mRNA and protein levels of ABCA1, ABCG1, 
and APOE were significantly elevated. Notably, kaempferol did not induce 
lipogenesis and reduced cellular cholesterol and triglyceride levels by 
stimulation of peroxisomal b-oxidation gene expressions. The expression of 
genes in the fatty acid synthesis were reduced in hepatocytes. These suggest 
that kaempferol is a direct and selective ligand for LXRβ and activates 
transcription of key genes in the reverse cholesterol transport without inducing 
hepatic lipogenesis.

P16 -016

Isolation of Bacillus cereus Bacteriophages and Characterization of 
a Novel Endolysin
Bokyung Son*, Jeong-a Lim, Hakdong Shin, Sangryeol Ryu Department of 
Agricultural Biotechnology and Center for Agricultural Biomaterials, Seoul 
National University, Korea

Bacillus cereus is a spore-forming food-borne pathogen causing emetic or 
diarrheal types of food poisonings. Bacteriophages or their specific lytic 
enzymes (endolysin) have been revisited as a biocontrol agent for eliminating 
undesirable organisms without affecting other microflora. We newly isolated 
eleven bacteriophages showing lytic activity against B. cereus. Among these 
phages, B4 phage had the most effective inhibition activity against B. cereus
NRRL B-569 and was selected for further study. B4 phage contains 163 kb 
double-stranded DNA genome with 287 putative ORFs belonging to Myo-
viridae family. Bioinformatic analysis of B4 genome revealed a putative lytic 
protein, B4_ORF99, which had high homology with L-alanyl-D-glutamate 
endopeptidase of Listeria phage A006. The B4_ORF99 gene was cloned, 
expressed in Escherichia coli, purified, and their bacteriolytic activity was 
demonstrated. The optimum pH and temperature of this enzyme was pH 8-10 
and 4-45°C, respectively. The enzyme showed strong lytic activity against B. 
cereus, B. subtilis and L. monocytogenes but did not affect other bacteria. These 
results suggest that B4_ORF99 might be a good candidate as a new biocontrol 
agent.
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경운대학교RIS사업단

대 표 자 이 선 하

주 소 경북 구미시 산동면 인덕 55 2호관 325호

홈페이지 www.ubris.or.kr

E-mail ris2009@ikw.ac.kr

전 화 054-479-1123

팩 스 054-479-1124

■ 회사 소개
경운대학교RIS사업단은 흑마늘 가공제품에 대한 로벌 파워브랜드 구축을 위한 사업을 추진하고 있으며 이를 위해 의성한지 흑마늘에 대
한 통합인증 브랜드 구축과 기능성 업그레이드 제품 개발을 통하여 국내 소비자 인지도 확산 및 해외시장 개척을 위하여 역량을 강화하고
있습니다. 기존의 흑마늘제품으로는 흑마늘진액, 통흑마늘, 흑마늘 환이 주류를 이루던 제품군에서 기능성이 첨가된 진액골드, 흑마늘숙성
소금, 흑마늘 후레이크, 흑마늘 고추장, 흑마늘 음료 등 흑마늘 가공제품의 다양화와 기능성 제품개발 지원과 시제품제작 및 기업지원 등을
통하여 다양한 융합제품을 개발하고 업체의 경쟁력 강화와 시장의 요구에 맞는 다양한 제품을 공급하고자 합니다. 아울러 흑마늘 기능성 음
료 및 다이어트 식품 개발 등으로의 융합제품 개발 확대를 위하여 참여기업과 수혜기업과의 지속적인 연구개발을 추진하고 있으며 유사브
랜드와의 차별성 확보와 의성흑마늘의 경쟁력 강화를 위한 지리적표시제 단체표장을 출원하 습니다.

■ 전시품목
흑마늘 가르시니아, 파워G7, 흑마늘 천년초음료, 흑마늘식초, 흑마늘비누, 흑산수유음료

■ 전시제품소개
업체명 : 의성흑마늘 농조합법인
제품명 : 의성흑산수유
발명특허 : 제10-0994177
(발효 숙성 흑산수유 및 그의 농축액의
제조방법)
특징 : 산수유의 유효성분을 최대한 파괴
시키지 않고 장시간 동안 숙성시켜 가공
한 발효 숙성 흑산수유 제품

업체명 : 의성농산 농조합법인
제품명 : Power G7(파워지세븐)
발명특허 : 제10-0990260
(발효 흑마늘 추출물을 유효성분으로 포
함하는 비만 또는 고지혈증의 예방 또는
치료용 조성물)
특징 : 에너지 생성에 도움을 주는 의성
흑마늘과 7가지 기능성 성분 함유

업체명 : 의성흑마늘
제품명 : 흑마늘식초
특징 : 흑마늘이 가지고 있는 보약이미지
에 식초의 건강 기능적 측면을 강화하여
흑마늘 식초의 여러가지 관능적 풍미를
향상시킨 제품 개발(관능적 풍미 : 톡 쏘
는맛, 신맛과 단맛의 조화, 색, 갈증해소,
목넘김, 편안함)

업체명 : 좋은먹거리 농조합법인
제품명 : 흑마늘 천년초 음료
특징 : 천년초는 그 뛰어난 성분과 효용
에도 불구하고 가공이 힘들고 무색 무취
의 맛으로 음용하는데 어려움이 없지 않
다. 이 천년초 농축액에 의성 특산물인
흑마늘을 첨가하여 맛과 양면에서 뛰어
난 음료를 개발하여 남녀노소 누구나 쉽
게 음용할 수 있는 의성군의 새로운 대표상품

업체명 : 의성흑마늘
제품명 : 흑마늘비누
특징 : 일반비누와 달리 단단하게 만들기
위하여 사용하고 있는 기존제품의 경화제
나 계면 활성제가 전혀 사용되지 않은 자
연친화제품이며 천연보습제를 25%이상
사용하여 보습효과를 극대화하고 흑마늘
의 살균효능을 살린 기능성 미용 비누

업체명 : 의성농산 농조합법인
제품명 : 흑마늘 다이어트가르시니아
특허출원 : 10-2011-0025199
(흑마늘과 가르시니아캄보지아 추출물을
포함하는 항 비만용 조성물)
특징 : 탄수화물이 지방으로 합성되는 것
을 억제하여 체지방 감소에 도움을 줌
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(주)기산바이오텍

대 표 자 선 지 운

주 소 서울시 서초구 양재동 86-2 기산빌딩 2층

홈페이지 www.kisanbio.com

E-mail info@kisanbio.com

전 화 02-529-2282

팩 스 02-529-2284

■ 회사 소개
㈜기산바이오텍은 미생물배지 전문기업으로 식/음료 검사에 사용되는 미생물배지, 식품미생물 진단키트, 식중독균 배양배지세트, 미생물 동
정키트, 식품안전 진단키트, GMO검정키트, FAPAS 국제 숙련도 테스트, 미생물 실험 기기 등을 취급하고 있습니다. 앞으로 식품안전 및
식품위생 분야의 전문기업으로 더욱 발전하여 식품과학의 발전과 사회에 이익이 되도록 최선을 다하겠습니다. 

■ 전시품목
MBcell 미생물배지 - 분말배지(500g, 500ml, 5Kg), Chromogenic배지, 생배지, 식중독균 배양배지세트, 주문형배지, Ingredient,
Supplement, 항생제 디스크 등
식품안전 진단키트 -  식품알러지 검정키트, 곰팡이독소 검정키트(Mycotoxines), 멜라민(Malamine), 잔류물질 검정키트(항생제, 
호르몬), 독성성분 (Algal Toxin), GMO검정키트 등

■ 전시제품소개

▶▶ 식품공전 배지, 먹는물 수질공전 배지, 주문형 배지(분말 배지&생배지) 등 다양한 제품이 있습니다.
항상 고객님의 입장에서 생각하는 배지 MBcell
실험을 아는 사람들의 배지 MBcell

500g 5kg500ml (No, Balancing)

Chromogenic supplement식중독균 배양배지세트 생배지(액상) 항생제디스크
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기후변화대응 식품안전관리 연구사업단

대 표 자 정 명 섭

주 소 경기도 안성시 대덕면 내리 72-1 중앙대학교 건설공학관 9227호

홈페이지 www.climate-food.net

E-mail chungms@cau.ac.kr

전 화 031-670-4661~4

팩 스 031-676-9235

■ 사업단 소개
중앙대학교 내에 발족된 본 연구사업단은 식약청
과공동으로기후변화에대응한식품안전관리를위
한핵심과제를연구하고있습니다. 이를통하여궁
극적으로 국민의 안전하고 건강한 식생활을 보장
하고 식품산업의 녹색성장을 유도하고자 합니다.

■ 사업단 조직
2014년까지5년계획으로추진되는기후변화대응식품안전관리연구사업
단은 4개 중단위 과제에 총 25개 세부과제가 운 되고 있습니다. 크게 기
후변화대응 식품안전예측 및 향평가, 기후변화 시뮬레이션을 통한 위해
인자 향분석및관리방안연구, 기후변화대응식품안전기술개발, 기후변
화 관련 정보체계 구축 및 정보교류를 목적으로 하며 참여연구진은 중앙
대를비롯한 14개대학과한국보건산업진흥원 등 2개연구기관, CJ 식품
안전센터 등 2개 기업이 참여하는 산·학·연 체계를 갖추고 있습니다.

■ 연구성과
▶▶ 논논문문 및및 학학술술회회의의 발발표표

SCI급
- Analytical Chemistry 「MicrotheMicrothermogravimetry of a Single Microcapsule Using Silicon Microresonators」외 7건
비SCI급 - 한국식품위생안전성학회「신기술을 이용 식중독균 신속검출법 개발 동향 분석」외 5건
특허등록 - 기후변화대응 식품안전관리 데이터마이닝시스템
주요행사
- 식품안전의 날 기념“기후변화에 따른 식품안전 관리방안”심포지움 공동개최(2010.5.14)
- “기후변화와 식품안전, 생산, 안보전략”한국식품과학회 심포지움 공동 개최(2010.6.18)
- 2010년도 한국식품위생안전성학회 정기학술대회 및 국제 심포지움 공동 개최(2010.10.29)

■ 홈페이지 소개 www.climate-food.net 

그림 1. 사업단 조직도
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도서출판 백년후

대 표 자 김 현 정

주 소 서울시 마포구 동교동 182-1 벽하빌딩 5층

E-mail cooolh@gmail.com

전 화 02-322-5059

팩 스 02-322-5049

■ 회사 소개
음식과 환경 및 생태에 대한 책을 만드는 출판사

■ 전시품목
<음식과 요리>(도서)

■ 전시제품소개
▶▶ 음음식식과과 요요리리 - 세상 모든 음식에 대한 과학적 지식과 요리의 비결

펴펴낸낸곳곳 | 도서출판 백년후
지지은은이이 | 해롤드 맥기·이희건(번역) 
펴펴낸낸날날 | 2011년 2월 15일
판판 형형 | 크라운판(174×256) 
쪽쪽 수수 | 1,328쪽
가가 격격 | 78,000원

1984년 초판 출간
2004년 개정판 출간
제임스 비어드 재단의 키친 에이드 북어워드 수상. 
타임지 세계에서 가장 향력 있는 인물 100인 선정
27년째 아마존 요리 분야 베스트셀러 1, 2위

‘‘세세상상 모모든든 음음식식’’을을 다다룬룬다다.. 서양요리만이 아니라 아시아, 아프리카, 아랍, 남미 요리들까지 망라한다. 우리나라의 김치, 젓갈, 된장, 조
청, 막걸리 등도 책 속에 등장한다. 또 젖/알/고기/생선/채소/과일/씨앗/곡물/향신료와 허브/커피와 차/빵/소스/설탕과 초콜릿/와인/조
리도구 등 요리와 관련된 모든 재료들을 다룬다. 
요요리리에에 관관한한 대대중중적적 이이론론서서이이다다.. 음식 재료들의 화학적 성질, 요리에 의해 그 화학적 성질들이 변하면서 맛을 생성하는 과정, 그에 따른
올바른 요리 방법 등이 이 책의 관심사항이다. 왜 생선살과 닭고기는 희고 소고기는 붉은지, 왜 흰 살은 연하고 붉은 살은 질긴지, 왜 바
닷물고기에는 맛난 아미노산이 풍부한지, 왜 줄기와 잎은 쓰고 과일은 단지, 왜 어떤 과일은 냉장고에서 보관해야 하고, 어떤 과일은 냉
장고에 들어가면 썩는지 따위를 깊이 있으면서도 흥미진진하게 설명하고 있다. 
요요리리를를 하하는는 사사람람들들에에게게는는 철철저저한한 실실용용서서이이다다.. 다른 요리책들이 레시피를 제공해 따라할 수 있게 한다면, 이 책은 원리를 설명해 자신만
의 요리를 창조할 수 있게 해 준다. .

▶▶ 지은이 해해롤롤드드 맥맥기기HHaarroolldd MMccGGeeee는
‘주방의 화학자’또는‘요리의 과학자’라고 불리며, 평생 요리를 과학적으로 연구하는 일, 그 연구결과를 가정과 레스토랑의 주방으로 돌
려보내 접시에 구현하는 일을 해온 세계적인 과학자이자 저술가이다. 《타임》지에 의해‘2008년 세계에서 가장 향력 있는 인물 100인’
에 선정되었다. 칼텍과 예일대학에서 문학과 천문학, 물리학을 공부했지만, 우연한 기회에 식품 과학에 흥미를 느끼면서 평생 과학과 요리
를 접목하는 일에 몰두해 왔다. 《네이처》, 《헬스》, 《뉴욕타임스》, 《월드 북 인사이클로피디어》, 《아트 오브 이팅》, 《푸드 & 와인》, 《파인
쿠킹》, 《피직스 투데이》등에 요리와 관련한 을 기고하고 있으며, 여러 요리학교와 대학, 옥스퍼드 식품 심포지아, 덴버 자연사박물관,
페르미 국립가속기연구소 등에서 주방 과학에 대해 강의하고 있다.
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대 표 자 백 종 환

주 소 경기도 구리시 교문동 245-8, 노블하임오피스텔 1013호

홈페이지 www.leanontech.co.kr

E-mail jhbaik67@korea.com

전 화 031-514-7483

팩 스 031-514-7484

■ 회사 소개
당사는 다양한 산업분야의 Liquid Dispersion (Emulsion, Suspension, Foam)을 희석하지 않고 실재 농도에서 분산 및 유화안정성을
분석하는 Turbiscan과 미세유변물성을 분석하는 Micro-Rheometer를 취급하는 업체로 그 동안 육안 관찰로 인한 분석결과의 정성적,
정량적 분석이 어려운 부분을 해결하고 분석 시간을 단축함으로써 새로운 제품 개발 및 연구, 품질관리에 필수적인 장비로 자리매김하고 있
습니다.

■ 전시품목
Turbiscan (Dispersion Stability Analyser / 분산유화 안정성 분석기)
RheoLaser (Micro-Rheometer / 미세 유변물성 분석기)

■ 전시제품소개
- Turbiscan LAb

다양한 Emulsion, Suspension, Foam을 희석 없이 실제 농도로 측정
측정원리: Multiple Light Scattering
수계, 비수계에 관계없이 다양한 실제 용액 사용 가능
분산안정성의 정성적, 정량적 분석결과 제공
최대 온도조절 범위: +4℃~60℃
Creaming, 침전, 응집 현상으로 인한 분산안정성 변화의 시각화

- RheoLaser LAB

DWS를 이용한 비접촉식, 비파괴적 미세유변물성 측정
측정원리: Multi-Speckle Diffusing Wave Spectroscopy
MSD, Elasticity factor, Viscosity factor vs. Ageing time
G', G", G'/G" vs. time or frequenccy
온도조절 범위: 상온~60℃
Measurement positions: 최대 6개까지 동시 분석

린온테크 (Leanontech)

TTuurrbbiissccaann LLAAbb

RRhheeooLLaasseerr LLAABB
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대 표 자 김 경 동

주 소 경기도 성남시 분당구 야탑동 151 분당테크노파크 상가동 301호

홈페이지 www.medexx.com

E-mail ashley@medexx.com

전 화 031-707-0181

팩 스 031-704-0369

■ 회사 소개
잔류 항생물질 검사 킷트 개발 및 생산, 세균 배양 배지류, 혐기성배양기, ATP위생 검사장비, 유해세균, 곰팡이 독소, 
GMO 진단용 킷트 등 판매

■ 전시품목
혐기성배양기, ATP위생 검사장비, 유해세균, 곰팡이 독소, GMO 진단용 킷트 등

■ 전시제품소개

주식회사 메덱스
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대 표 자 권 석 용

주 소 인천광역시 계양구 계산4동 하이베라스빌딩 B동 717호

홈페이지 www.bionexin.com

E-mail bn@bionexin.com

전 화 032-677-1122

팩 스 032-543-1124

■ 회사 소개
식품산업에 꼭 필요한 생물반응기(Bio reactor, Fermenter)를 공급하는 바이오넥신입니다.
최고의 제품으로 자부하며 Lab scale Fermenter, Pilot scale Fermenter, Plant scale Fermenter 연구실과 산업생산시설 전반에 호
평을 받고 특히 제약회사에 많은 설비를 구축한 바 기술력 또한 인정받아 제품에 대한 신뢰를 보장합니다. 
앞으로 계속적인 기술 투자로 관심 기울여 주신 고객에 대한 최고의 품질로 보답하겠습니다. 

■ 전시품목
Lab scale Fermenter (Double Fermenter)

■ 전시제품소개

바이오넥신
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(주)바이오사이언스출판

대 표 자 문 정 구

주 소 서울시 서초구 방배동 479-4 호산빌딩 402호

홈페이지 www.biobooks.co.kr

E-mail bioscience06@hanmail.net

전 화 02-581-4057~8

팩 스 02-581-4059

■ 회사 소개
(주)바이오사이언스출판사는 생명과학(일반생물학, 생화학, 생물공학, 진화학, 동물학, 유전학, 세포학, 미생물학, 생리학, 분자생물학 등) 식
품 양학 등 자연과학 분야의 외국서적을 수입해 고객 여러분께 양질의 서적을 저렴하게 공급함과 아울러 외국 서적의 번역출판, 국내저작
출판 등을 하고 있습니다.

■ 전시품목
도서
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대 표 자 최 혁 준

주 소 경기도 성남시 중원구 상대원동 5439-1 스타우드빌딩 405호

홈페이지 http://www.bkbio.com

E-mail info@bkbio.com

전 화 031-743-7361

팩 스 031-743-7362

■ 회사 소개
㈜비케이바이오는 기능성식품, 화장품 및 의약품용 바이오 신소재를 개발하는 연구기반의 회사로서, Global company들과의 R&D net-
work 및 국내 산학연 consortium 을 통한 기술협력연구로 기능성 바이오 신소재를 개발하고 있습니다.
㈜비케이바이오 기업부설연구소에서는 농산 가공 부산물의 고부가치화 연구 및 global company과의 open innovation을 통한 해외 우
수 기능성 식품 소재의 내재화 연구를 집중적으로 수행하고 있습니다. 

■ 주요 연구 활동
‘국내산 자생 식물 및 가공 부산물로부터 유용 성분의 연구 및 산업화’
‘바이오 항체 생산 기술을 이용한 항바이러스 제재 개발’
‘Bioconversion을 이용한 신소재 개발’

■ 전시제품소개
- Fat burning 폴리페놀 다이어트 기능성 소재
- 와인 및 포도 유래 고순도 폴리페놀 기능성 소재
- 난황항체를 이용한 항바이러스 IgY 소재
- 기능성 다이어트 대두, 비지식이섬유, 수용성 쌀단백질, 기능성 당류
- 비가열 살균장치: PER(Pulsed electric field)

■ 전시제품소개

(주)비케이바이오
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대 표 자 박 근 호

주 소 경기도 수원시 통구 원천동 343, 이노플랙스 1동 1003호

홈페이지 www.cntglobal.co.kr

E-mail cnttech@paran.com

전 화 031-8002-2321

팩 스 031-8002-2323

■ 회사 소개
화학,식품,생물 소재 등의 연구분야에서 사용하는 연구기자재를 수입공급

■ 전시품목
칼로리 테스터(Calory Answer), 맛인식장치(Taste Sensing System), 염도측정기, 수분측정기(Moisture Analyser), 
Texture Profile Unit, CREEP Meter.

■ 전시제품소개

▶ 칼로리 테스터(Calory Answer)
- 특징1 : 누구나 簡單하게, 食品을 측정장치에 넣는 것만으로 간편하게 Calory一測定
- 특정2 : 측정시간 1~10분 이내
- 특징3 : 정확도: 평균오차율 6% 이내, 생산지, 조리법등칼로리변동요인에좌우안됨
- 특징4 : 열량뿐 아니라, 탄수화물, 지방, 단백질, 수분, 염도까지 측정가능

▶ 맛인식장치(Taste Sensing System)
세계 유일의 맛의 정도를 수치화하여 보여줌
측정맛의 종류
- 쓴맛, 신맛, 짠맛, 감칠맛, 떫은맛, 단맛
- 후미(쓴맛, 떫은맛, 감칠맛)
활용분야:식품, 의약품개발, 제조공장 및 Lot별 품질관리

맛의 이력관리, 농산물의 원산지관리
제조, 판매, 소비자 간의 맛의 기준 설정
지역별, 성별, 연령별 맛의 연구

▶ Calory Answer에 연결 연계하여 염분 농도를 측정 자동으로 Na을 환산할 수 있습니다.
또한 일반 PC에 연결하여 단독으로 사용할 수도 있습니다. 타사 제품과 비교시 장점은

① 포함 염분의 양을 표시(일반적으로 별도로 계산해야 함)
② 가격이 파격적이다! 
③ PC에 연결하여 데이터 관리! 
④ 작고 가벼워 가지고 다니기 편리.

씨엔티 교역
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에이티프런티어㈜

대 표 자 백 종 웅

주 소 경기도 안양시 동안구 호계2동 899-6 린빌딩 4층

홈페이지 www.atfrontier.com

E-mail atf@atfrontier.com

전 화 031-460-9300

팩 스 031-460-9301

■ 회사 소개
에이티프런티어는‘고객중심적 사업 프로세스 구축’을 통한‘솔루션 제공자’가 되어‘고객 이익을 극대화’하는 것을 사업목적으로 하고
있습니다.
에이티프런티어는 사업목적을 달성하기 위해 다음에 전력하겠습니다.
- 고객 관점의 솔루션 개발
- 고객의 가치와 이익을 창출할 수 있는 혁신적인 제품과 서비스 프로세스 개발
- 가능한 많은 고객이 우리의 제품과 서비스를 사용하여 이익을 얻을 수 있도록 조직 역량을 극대화
- 지속가능한 회사경 을 통한 계속적인 제품과 서비스 제공
AT Frontier는 최신의, 최고의 제품만이 아닌, 고객에게 필요한 솔루션을 제공하는‘고객 파트너’가 되기 위해 항상‘혁신함’을 지속하겠
습니다.

■ 전시품목
근적외선 식품 성분 분석기 / 혈당지수( GI) , 저항전분(RS) 분석기 / 벌꿀 조성 분석기 / 트랜스지방 분석기 / 입도 분석기 / 총유기탄소분석기

■ 전시제품소개

▶ NNIIRR SSppeeccttrroossccooppyy SSyysstteemm ((근근적적외외선선 식식품품 성성분분 분분석석기기))
근적외선 투과 분광분석기로 식품, 곡물 등 다양한 역에서 O-H, N-H, C-H 결합을 이용한
성분
분석이 가능한 시스템입니다. 
- 비파괴의 빠른 분석: 대부분의 시료를 분 내 분석
- 시료 전처리 불필요: 전처리로 인한 오차는 줄이고 신뢰도는 상승
- 쉽고 편리한 사용법

▶ NNuuttrriiSSccaann -- GGII 2200 AAnnaallyysseerr ((혈혈당당지지수수 분분석석기기))
인체의 소화계를 모방하여 자동화 시스템으로 혈당지수의 분석이 가능한 분석 시스템입니다. 
- 인체의 소화계를 모방한 생체 내 분석기의 재현
- 20개의 vessel이 magnetic stirrers와 heating block으로 구성
- 임상실험을 벗어난 자동화 기기분석

▶ vvIIRRttuuss AAnnaallyyzzeerr ((트트랜랜스스지지방방 && 꿀꿀 분분석석기기))
FTIR 분광기를 기초로 제작된 vIRtus 분석기는 다성분, 비파괴 분석으로 시료의 전처리, 시간, 
비용 등을 최소화하여 트랜스 지방, 꿀을 측정할 수 있는 분석 시스템입니다.
- 신속한 분석결과 제공 (GC보다 5-30분 빠른 분석결과 제공)
- 온도 안정성에 대한 샘플 상태 유지
- 0.5 g trans/serving 수준의 감도 (0g trans fat/serving에 적합)

SSeerriieess 33000000__식식품품분분석석기기

GGII 2200 AAnnaallyysseerr__혈혈당당지지수수 분분석석기기

vvIIRRttuuss AAnnaallyyzzeerr
__트트랜랜스스지지방방 && 꿀꿀 분분석석기기
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대 표 자 안 여 환

주 소 서울시 금천구 가산동 60-73 벽산디지털밸리 5차 11층

홈페이지 www.labplus.co.kr

E-mail ywsc@youngwha.com

전 화 02-2140-5400

팩 스 02-2140-5405

■ 회사 소개
Millipore 순수/초순수 장비와 Filter/ Holder류, 전자피펫의 세계적인 리더 BIOHIT 피펫,
식품, 사료분야의 최강자 R-Biopharm, 분광광도계의 절대 강자 biochrom,
바이오 및 실험실 기초제품을 취급합니다.

■ 전시품목
곰팡이 독소 분석 Kit, 순수/초순수 장비 및 Filter/ Holder류
수동피펫, 자동피펫, 분광광도계 등

■ 전시 제품소개

(주) 화과학

1. Milli Q Direct 8/16 Ultrapure Water system
: 순수 및 초순수를 동시에 생산하며, 기기 검증을 위한 Validation
까지 제공

2. 곰팡이 독소 분석을 위한 면역친화성컬럼
: 전처리시 사용하는 제품으로 HPLC를 이용하여 Mycotoxin
(곰팡이독소)을 검출한다.

3. eLINE 전자피펫
: 현대적인 디자인과 혁신적인 기술력이 접목되어 가장 인체공학적이고
안전하며 믿을 수 있는 피펫.

4. Libra UV/VIS Spectrophotometer
: 터치 스크린 방식과 USB 포트로 사용이 편리한 분광광도계
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(주)인터페이스엔지니어링&자연과학(주)

대 표 자 김 선 기

주 소 서울시 강남구 역삼동 829 BMS 빌딩 7층

홈페이지 www.interface.co.kr, www.chayon.co.kr

E-mail sales@interface.co.kr, chayon@chayon.co.kr

전 화 02-3471-4100

팩 스 02-3471-0040

■ 회사 소개
생물학, 생화학, 식품학, 분자생물학, 유전공학 등의 연구소와 대학 실험실에서 사용되는 장비 및 시약취급 전문 업체

■ 전시품목
1. 인터페이스의 iLC3000 장비 (HPLC system), 

전시제품소개 :iLC3000 HPLC system :우수한 성능과 경제성을 겸비한 합리적인 HPLC system 

2. 인터페이스의 Zinsser사의 Quechers 포스터 (Lab automation system), Thermo사의 Gallery 포스터 (자동흡광분석장치)

3. 자연과학(주)의 Genie II
전시제품소개: 등온 증폭 반응기와 형광 검출기가 하나의 시스템을 이루고 있는 기기로, 극소량의 유전자 혼합물로부터 특정 염기서열
의 유전자 산물을 매우 짧은 시간 안에 대량으로 얻을 수 있는 장비
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(주)일신바이오베이스

대 표 자 홍 성 대

주 소 경기도 양주시 남면 입암리 82

홈페이지 www.1sbb.com

E-mail mshong@1sbb.com

전 화 031-867-1384

팩 스 031-867-1387

■ 회사 소개
일신바이오베이스는 1988년 창업이래냉동, 건조, 진공기술을기반으로하여 동결건조기, 초저온냉동고등을 생산하는바이오장비기업입니다. 
당사가 생산하는 제품은 국내 국가연구기관 및 제약, 식품등의 기업체등에 연구용 및 생산용장비로 공급되고 있으며, 매출의 약 40% 정도를
유럽, 미국, 중동 등 해외 100여 개국에 수출하고 있습니다.
또한, 균일한 품질의 제품을 체계적으로 생산 할 수 있는 자동화 공정을 채택하여 품질 가격경쟁력 면에서 국내시장을 넘어 세계시장에서도
호평을 받고 있습니다.

■ 전시품목
동결건조기, 초저온냉동고

■ 전시 제품소개
▶ 초초저저온온냉냉동동고고
- 편편리리함함과과 실실용용성성 :: 그대로(Gudero)의 Upright 모델은 연구실내의 공간을 최대한 활용하도록 설계.
- AAuuttoommaattiicc VVoollttaaggee BBoooossttiinngg SSyysstteemm : 자동전압 조절기가 기본 장착되어 있어 어느 상황에서도 냉동고를 보호하고 있습니다.
- 중중앙앙집집중중식식 CCoonnttrrooll SSyysstteemm : 운전상태를 한눈에 파악할 수 있으며 RS-485를 탑재하여 어느 위치에서든지 데이터 저장 및 시료의 상태를 확인할

수 있습니다.
- 절절전전형형 시시스스템템 채채택택 : Unique Cascade System과 초고압 폴리우레탄 절연시스템은 단열성이 우수하므로 전력 소모를 줄여주고 기기 수명을 연장

시켜줍니다.
- SSaaffeettyy kkeeyy LLoocckk SSyysstteemm : 백업시스템으로부터 안전성 확보 및 잠금장치를 동시에 충족

ISO9001, ISO14001,KGMP, ETL , CE certified

▶ 동동결결건건조조기기
- CCoonnttrrooll ssyysstteemm :: 동동결결 건건조조의의 전전 과과정정을을 TToouucchh SSccrreeeenn을을 통통해해 쉽쉽게게 확확인인함함과과 동동시시에에 SSaammppllee의의 특특징징에에 맞맞게게 쉽쉽게게 조조절절 가가능능하하며며 필필요요 시시 데데이이

터터의의 보보관관 및및 출출력력이이 가가능능합합니니다다.. 이이는는 시시료료 건건조조 데데이이터터를를 완완벽벽하하게게 제제어어할할 수수 있있도도록록 지지원원합합니니다다..
- 나나선선형형유유로로플플레레이이트트 :: 플레이트 열교환기를 통해 열 매체에 의한 간접냉각/ 가열온도를 ±1℃ 이내에서 제어하므로 건조시간을 단축하고 일정한 건조

시간으로 양질의 건조물을 생산할 수 있으며, 20%의 에너지 절감 효과도 얻을 수 있습니다.
- VVaaccuuuumm BBaacckkffiilllliinngg ssyysstteemm :: 건조 후 시료의 구 보존에 있어 시료의 오염을 방지하기 위한 Backfilling system기능으로 정화공기 및 질소 Gas

를 쉽게 투입시켜 시료를 보호합니다.
- 안안정정된된 SSttooppppeerriinngg SSyysstteemm :: 동결 건조 후 시료의

구보존을목적으로진공상태하에서Sealing시키는Stop-
ping System은4곳의Shelf 이동가이드가정교하게설
치되어 있으며 실린더를 이용 안전하고 정확하게 시료를
Sealing하는 기능이 선택사양으로 구성되어 있습니다. 

-- AAuuttoommaattiicc sstteeaamm sstteerriilliizzaattiioonn SSyysstteemm :: 마이크로
프로세서에 의한 멸균, 배기, 건조과정이 자동으로 진행
하여 완벽한 멸균효과를 거둘 수 있습니다.
ISO9001, ISO14001,NEP, 조달청우수제품 , CE
certified
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대 표 자 전 성 빈
주 소 서울 등포구 문래동 1가 39, 센터플러스 906호
홈페이지 www.jsunitech.com
E-mail info@jsunitech.com
전 화 02-2164-2271
팩 스 02-2164-2277

■ 회사 소개
진성유니텍은 미생물·이화학 실험에 필요한 배지, 분석시약, 분석 기자재 등을 전문적으로 취급하고 있습니다. 모든 이들에게 안전한 먹거
리를 공급하기 위해 실험실에서 수고하시는 분들에게 도움이 되고자 분석기술을 소개하고, 관련분야의 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
시료자동 희석분주기(Dilutor), Micronaut 미생물 동정용 장비, Neogen 곰팡이 독소 분석 kit, ACUMEDIA 배지, CHROMagar 배지,
Microgen 미생물 동정용 Kit, Neogen 식중독균 진단 kit, MGC 혐기배양용 팩 및 Jar 등

■ 전시제품소개

ALP사의 autoclave는 원터치 방식의 뚜껑 오픈으로 쉽고 빠르게 autoclave의 문 개폐가 가능하며, cooling fan이 기본(CLG 모델)으
로 장착되어 있어 멸균 후 빠르게 식혀 주기 때문에 autocalve 시간을 단축시켜 줍니다. LCD 표시창을 통해 autocalve 진행상황을 실
시간으로 확인 가능하며 시료의 종류에 따라 autoclave 조건을 다양하게 설정가능합니다.

(주)이노진진성유니텍

<<AALLPP사사의의 AAuuttooccllaavvee>>
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대 표 자 김 주 인
주 소 경기도 성남시 중원구 상대원동 223-12 현대아이밸리 110호
홈페이지 www.cheminex.com
E-mail woobumi@cheminex.com
전 화 031-737-9199
팩 스 031-737-9599

■ 회사 소개
당사는 2004년 식품 안전 및 위생과 관련한 식품첨가물 제조업체로 출발하 으며, 현재 AnyAddy를 포함한 여러 가지 식품산업에 유용
한 신소재들을 도입, 개발, 응용, 전파하고 있습니다. 

■ 전시품목
AnyAddy(히드록시프로필메틸셀룰로오스)

■ 전시제품소개
“AnyAddy 는 삼성정 화학의 식품용 히드록시 프로필메틸셀룰로오스의 브랜드 명입니다.”

AAnnyyAAddddyy 의의 특특성성
식물유래 수용성 & 친수성 & 비이온성 셀룰로오스 고분자로 다양한 식품에 적용이 가능
보수성이 뛰어나 냉장 및 냉동 유통 식품의 식감개선 및 노화지연
열 겔화성(특정온도 이상이 되면 겔화되는 현상)으로 인하여 보형제 역할
보호 콜로이드제(Hydrocolloid), 거품 안정제, 유화안정제, 분산제
우수한 필름 형성 능력으로 건강기능식품의 코팅제로 사용
맛과 냄새에 향을 미치지 않아 다양한 적용이 가능
안전하고 안정한 소재로서 사용 용도 및 사용량 제한 없음 (LD50(oral) : 5.2 g/kg)
쌀 가공식품 및 루텐 free 식품에 루텐 대체 소재로 사용 가능
당뇨, 비만 및 콜레스테롤 억제 효과 및 다량의 식이섬유 함유

AAnnyyAAddddyy 의의 적적용용
적용분야 특성

가루, 프리믹스, 냉장피자 표면질감 및 식감개선, 수분손실 조절, Shelf life 증가
떡류 냉해동 안정성 및 Shelf Life 증가, 식감개선, 작업성 개선, 노화지연
면류 전분용출 방지, 식감개선, 수분손실 조절, Shelf life 증가, 작업성 개선
튀김 기름흡수 저감, 식감개선
빵류 식감개선, 수분손실 조절, Shelf life 증가, 작업성 개선
휘핑크림 오버런 개선, 크림의 안정화
쿠키, 크로켓 강도조절(깨짐방지), 보형성 유지
냉동생지 수분손실 조절, 보형성 유지, 노화지연
햄, 소시지 식감개선, 인산염 대체, 수율 증가
햄버거, 떡갈비 식감개선, 수율 증가
소스 증점제, 유화안정성 유지
스트링 치즈 고온에서 보형성 유지, 유화 안정

(주)이노진(주)케미넥스
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대 표 자 이 태 헌
주 소 경기도 구리시 토평동 322번지
홈페이지 www.taeshinbio.co.kr
E-mail tsb@taeshinbio.co.kr
전 화 031-563-0158
팩 스 031-563-0199

■ 회사 소개
저희 회사는 Ultra Tex Latex glove, Ultra Box(Cat.UB-81) Ultra Block을 제조하여 판매하는 기업입니다. Ultraflex glove는 원래는
치과전용 glove이지만 이번에 여러 관공서, 병원 및 대학교등에서 최고의 품질을 인정받아 모든 생명과학관련분야에 보급하고 있습니다.

■ 전시품목
Ultra glove, Ultra Box(Cat.UB-81), Ultra Block 등

■ 전시제품소개

(주)이노진태신바이오사이언스
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대 표 자 정 연 찬

주 소 경기도 성남시 중원구 상대원동 중앙인더스피아 2차 903호

홈페이지 www.hibio.co.kr

E-mail csfbsk@csfood.com

전 화 031-698-2102 또는 011-9785-2584

팩 스 031-737-6059

■ 회사 소개
기능성 소재의 생산/판매/연구개발을 위해 2009년 모기업인 CSF 그룹에서 분리하여 설립된 소재전문 생산개발 회사임. 중국 청도에 자
체 생산공장을 보유하고 있으며 ISO 22000, HACCP 인증을 취득했으며 항산화물질이 풍부한 검은깨 제품과 탈지땅콩제품을 주력으로
생산하고 있음. 국내에 기업부설연구소를 설립하여 국내 유명대학과 공동연구를 통해 건강지향적이고 자연친화적인 기능성 소재 개발을 의
욕적으로 추진하고 있는 벤처회사임.

■ 전시품목
검은깨 페이스트, 탈지땅콩분말, 레드와인 농축액, 와인, 향료

하이바이오㈜
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대 표 자 정 병 국

주 소 서울시 등포구 여의도동 27-3 하나대투증권빌딩 19층

홈페이지 www.3m.co.kr/microbiology

E-mail schoi5@mmm.com

전 화 02-3771-4174

팩 스 02-786-2825

■ 회사 소개
한국쓰리엠은 식품공전, 축산물시험법 그리고 AOAC OMA (Official Method of Analysis)에 공인 미생물 시험법으로 등재되어 있는 페
트리필름 (건조필름배지)를 국내 유수기업에 27년 동안 공급하고 있습니다. 또한, 그 외 다양한 위생검사장비 및 유해물질 검사장비 등을
공급하여 HACCP인증을 비롯한 총체적인 식품안전관리에 있어서 중추적인 역할을 하는 세계 선두기업으로 자리잡고 있습니다.

■ 전시품목
1. 3M™ Petrifilm 제품 (건조필름 미생물 배지), Petrifilm™ Plate Reader Basic 및 포스터
2. 3M™ Clean Trace™ NG3 (ATP위생검사장비), 3M™ Clean Trace™ Colorimeter
3. 3M™ Pipette Swab (환경위생검사 Swab)
4. 기타 식품안전검사 및 위생관리제품 및 Technical Guidebook

■ 전시제품소개
3M™ Petrifilm™은 필름, 코팅, 접착제의 핵심기술로 만들어진 건조필름배지(dry rehydratable film media)로서 따로 배지를 만들 필
요가 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 얻
는 방법으로 biomass 측정에 널리 사용되고 있습니다.
기존의 Swab제품을 개선하여 출시된 3M™ Pipette Swab은 피펫방식으로 정확한 1 mL 분주를 가능하게 하여 더 손쉬운 환경위생검
사가 가능하도록 할 것입니다.
저희 제품에 대한 자료 뿐만 아니라 안전한 식품을 위한 모든 정보를 제공함으로써 보다 정확하고 쉽게 위생관리를 할 수 있도록 고객을
위한 최대한의 지원을 아끼지 않고 있습니다.

한국쓰리엠㈜
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대 표 자 오구리 나오기

주 소 서울 강남구 삼성동 140-17 유니콘빌딩 501호

홈페이지 http://jaikorea.co.kr/
E-mail mijin@jaikorea.co.kr
전 화 02-553-1191
팩 스 02-553-1190

■ 회사 소개
세계 최고 성능의 상품 개발과 바이오/화학 기술의 개발에 이바지 하겠습니다.
JAI(Japan Analytical Industry)는 바이오, 케미컬 관련한 종합 분석기기 전문회사로 40여년간 세계 9개 나라에서 함께 했습니다. 더불
어 JAI KOREA는 JAI의 한국지사로서 대한민국의 선진기술 개발에 있어, 늘 함께 쉼쉬고 노력해 왔습니다. 바이오 화학 기술의 R&D 부
터 Pilot, Plant까지 JAI KOREA와 같이 하여, 최고! 최상!의 결과를 추구하시기 바랍니다.

(주)한국자이
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대 표 자 김 승 호

주 소 서울 서대문구 홍제1동 361-221 유림빌딩 2층 (우 120-091)

홈페이지 www.kccm.or.kr

E-mail kfcc@kccm.or.kr

전 화 02-391-0950

팩 스 02-392-2859

■ 센터 소개
한국미생물보존센터(Korea Culture Center of Microorganisms, KCCM)는 1967년 학계 외 산업계의 과학자 및 관련 종사자들에 의
해 비 리 사단법인으로 발족된 (사)한국종균협회(Korean Federation of Culture Collections, KFCC)의 부설기관으로서 국가기관, 대
학 및 기업 등 생명공학관련 기관에 미생물을 비롯하여 다양한 기술적 지원과 교육 프로그램을 제공하고 있습니다. 앞으로도 미생물의 분
양, 보존, 미생물의 동정 및 국제 특허기탁기관으로서의 역할을 수행함으로써 국내는 물론 국제적인 Bioresource Center로 거듭나기 위
해서 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

■ 전시 제품소개
- KCCM은 오랫동안 외국의 culture collection으로부터 다양한 종류의 표준미생물을 확보함과 동시에 국내 연구자의 기탁 및 자연계에서의

분리를 통하여 일반세균, 효모, 곰팡이, 방선균, 고세균 및 특수환경 미생물의 type strain 2,400종을 포함하여 약 10,000종 이상의 다양한
미생물을 확보하여 국내 약 400여개의 기관에 분양하고 있습니다. 

- KCCM은 표준미생물의 관리 및 미생물 관련 연구를 통해서 축적된 노하우와 기술력을 바탕으로 미생물의 분리 단계에서부터 신속, 정확한
미생물의 동정 및 분석서비스를 제공하고 있습니다.

(사)한국종균협회 부설 한국미생물보존센터
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대 표 자 박 용 정

주 소 서울특별시 강남구 역삼동 738-24번지 화신빌딩

홈페이지 http://www.hwashin.net

E-mail sales@hwashin.net

전 화 02-3450-5600

팩 스 02-3450-5700

■ 회사 소개
저희 (주)화신기계상사는 1967년 창립된 이래로 지난 40여년간 우리나라의 산업 발전과 함께 성장해 왔으며, 식품, 사료, 물리, 화학, 금속,
환경, 제약 등 모든 산업분야에서 필요로 하는 과학 시험 기기의 공급과 이의 원활한 사용을 위한 서비스에 노력하 습니다. 
사용자의 요구에 적당한 기기의 선정과 사용 중 발생할 수 있는 각종 분석 문제의 상담, 교육, 세미나 등의 고객서비스와 함께, 주요 부품
의 재고 확보를 통한 부품의 즉시 공급, 전문 A/S 요원에 의한 신속한 고장 수리를 모토로 고객에 대한 서비스 질을 높이는데 많은 노력을
기울이고 있습니다.
또한 신속한 정보 전달을 위하여 화신 internet site의 활용을 강화시킴으로서 여러분의 문의 및 요구사항의 신속한 처리, 최근의 분석 정
보, 분석이론, 신상품의 소개, 기기의 효과적인 이용 방법 등을 효율적으로 전달하고자 합니다.
또 다른 한편으로는 자체 제작 기술 개발에 주력하기 위해 자회사인 화신테크를 통하여 실험기기의 국산화를 구현하기 위하여 끊임없이 노
력하고 있으며, 우수한 성능의 제품을 공급하는데 힘쓰고 있습니다.
저희 (주)화신기계상사를 성원하여주신 여러분께 다시 한 번 감사드리며 계속적인 지도 편달을 부탁드립니다.

■ 전시품목
Buchi FT-NIR System, Buchi Kjeldahl System, Buchi Extraction System, 초음파세척기, Brookfield Texture Analyzer,
Brookfield PFT System, Buchi Rotavapor, Tintometer, 전위차적정장치, 수분측정장치 등

(주)화신기계상사
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B&B Co.

대 표 자 백 선 현

주 소 서울 종로구 홍파동 13-4 한솔빌딩 4층

E-mail bnbco@unitel.co.kr

전 화 02-723-8955

팩 스 02-723-0690

■ 회사 소개
VOC Analyzer(휘발성유기화합물 분석기/전자코),  Powder pipette(고체분말피펫), NIR Spectrophotometer(근적외선 분광기)  등의
기기공급을 위한 전문회사입니다.

■ 전시품목
Powde pipette, VOC Analyzer(휘발성유기화합물 분석기/전자코),
NIR Spectrophotometer(근적외선 분광기) 등

■ 전시제품소개



2011 KoSFoST

390

대 표 자 김 현 택

주 소 경기도 성남시 분당구 수내동 16-5 오너스타워 2F

홈페이지 www.ymckorea.com

E-mail ht.kim@ymckorea.com

전 화 031-716-1631

팩 스 031-716-1630

■ 회사 소개
YMC는 Column, 충진제, LC System까지 공급하는 세계 최고 기술의 Chromatography 전문 기업입니다. 2011년도부터, 한국에서도
YMC의 앞선 기술과 Knowhow를 YMC KOREA가 앞장서서 소개합니다. 앞으로 YMC KOREA가 고객 여러분의 효율적인 분석과 부가
가치 창출을 위하여 옆에서 돕도록 하겠습니다.

■ 전시품목
1. Preparative HPLC(Model : K-Prep LAB Series) 
2. Microreactor(Model : KeyChem Series) 
3. Column(Model : YMC Pack Series) 

■ 전시 제품소개

전시 품목 제품 소개 제품 이미지

·Gradient와 Recycle을 시료 조건에 따라서 선택적으로 사용이 가능.

Preparative HPLC ·10 mm I.D.에서 100 mm I.D. 컬럼까지 사용이 가능한 넓은 확장성.

(K-Prep LAB) ·Lab. Table 위에 설치가 가능한 Compact한 Size.

·완벽한 Validation 지원 가능(Part11 지원).

·실험실에서 연속적인 합성이 가능한 Microreactor.

Microreactor
·쉽고, 정 한 온도 제어 아래에 안정적으로 연속적인 합성이 가능.

(KeyChem)
·쉬운 UI를 통한 완벽한 PC 제어.

·사용자가 원하는 합성 용량을 정 하게 제어 가능하며 Process까지

확장 가능.

·UHPLC, HPLC, Semi, Prep, Process 까지 Column Scale 

확장 가능.

Column ·내구성이 좋고, 고 분리능을 확보.

(YMC Pack) ·동일 Column에도 다양한 Particle Size를 적용해서 사용자가 원하는

분리능과 시료량을 적절히 조절이 가능.

※ 모든 Scale의 Column에 호환이 가능한 제품은 YMC가 유일합니다.

(주)YMC KOREA
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P04-003
P08-031

Jhon, Deokyoung P12-004
Ji, Chen-Ming P15-010

P15-013
Ji, Geun Eog P11-007

P11-040
P11-041
P11-042
P11-046
P11-060
P11-066
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P11-079
P12-001
P12-002
P12-008
P12-009
P12-010
P12-011
P12-012

Ji, Il Yong P02-010
P02-012
P03-005

Ji, Young Ae P01-016
Jia, Yaoyao P16-018
Jialal, Ishwarlal P11-001
Jiang, Jun P11-052
Jin, Chang Hyun P10-020
Jin, Dong Eun P11-010
Jin, Heeun P01-017
Jin, Hyun-Hee P04-008
Jin, Ik Hun P14-069
Jin, Jongseong P13-028
Jin, Soo Mee P10-001
Jin, Yong-Xie P11-167

P12-079
Jo, Cha-Young P11-204
Jo, Deokjo P15-030

P15-031
Jo, Eun Ji P01-062
Jo, Eun Kyung P01-054

P01-069
Jo, Eun-Kyung P14-089

P14-090
Jo, Hang Soo P11-118
Jo, Hyun-Ho P10-069
Jo, In Hee P10-082
Jo, JaeHyeok P01-063
Jo, Jin Ho P13-026
Jo, Jong-Jang P14-023
Jo, Jun Hee P12-077
Jo, Keunae P11-036

P11-092
Jo, Mi Ran P14-055

P14-056
P14-057
P14-058

Jo, Mijin P10-096
Jo, Mina P11-225
Jo, Sang Min P12-035

P12-036
P12-039

Jo, Sehwan P01-080
Jo, Seung Hwa P10-041
Jo, Sung-Hoon P11-121

P11-204
P12-065

Jo, Y. M. P10-113
Jo, Yeong-Cheol P11-183

P11-184
P14-096
P14-097
P14-098

Jo, Yeon-Ji P13-032
P13-033
P13-037
P13-040

P13-041
Jo, Yong-Jun P12-025
Jo, Young Duk P06-029

P13-010
Jo, Yu Na P11-010

P11-011
Johansen, Eric D7-5
Joo, Hyunjin P01-059
Joo, Nami P09-016

P09-017
P09-018

Joung, Cho-Kyung P10-044
P10-058

Joung, Eun Mi P11-084
Joung, Hong-Joo P11-173

P11-179
P11-180
P11-181
P11-182
P11-186

Ju, Byeong-Kwon P10-065
Jun, Hee-Jin P16-018

SL2-6
Jun, Hyun-Il P01-055

P06-023
P11-108

Jun, Mira P11-033
Jun, Mi-sun P08-030
Jun, Seung Cheol P07-004
Jun, Soo Jin P14-008
Jun, Sung-Hee P01-073
Jun, Woojin P11-113

P11-114
P11-217

Jun, Yongseop P11-114
Jun, Yu Jin P14-009
Jung, Bok-mi P11-205
Jung, Byung Moon P01-054

P01-069
Jung, Chaelim P11-086

P11-103
P11-192
P11-243
P11-244

Jung, Chang-Hwa P11-212
P11-213
SL3-6

Jung, Day P10-098
Jung, DongMin P05-006
Jung, Eun Bong P11-150

P11-151
P11-152

Jung, Eun Young P07-004
P11-157

Jung, Eun-Jeong P10-011
Jung, Goo-Won P08-033
Jung, Gun-Ho P04-016

P11-053
Jung, H. K. P10-110

P10-114
Jung, Hae-Rim P02-009
Jung, Hana P11-101

P11-127
Jung, Hee Chul P13-038
Jung, Heeyong P01-045

Jung, Hoe-Jeon P11-107
Jung, Hong-Rae P10-018
Jung, Hyang-Mi P10-072
Jung, Hyeon-A P01-008
Jung, HyeYoun P02-006
Jung, In-Sun P01-074

P01-075
Jung, JaeHyung P03-005

P03-006
Jung, Ji Eun P11-225
Jung, Ji-Hee P02-008

P02-013
Jung, Ji-Hoon P11-013
Jung, Jiin P08-028
Jung, Jin-Ho P10-037

P10-066
Jung, Ji-Yeon P14-104
Jung, Jong-Hyun P12-014
Jung, Junho P08-020

P10-017
Jung, Kwanyong P10-021
Jung, Kyu Seok P10-077
Jung, Kyung Hee P09-015

P11-082
P12-074

Jung, Kyung Ok P09-015
P11-082
P11-083

Jung, Kyung-Hee P01-004
P01-005
P11-083

Jung, Kyung-Ju P11-034
P11-035
P14-028
P14-029
P14-030
P14-031
P14-032
P14-033
P14-034
P14-035
P14-036

Jung, Misun P11-130
Jung, Mun Yhung D1-5

P05-006
P11-162

Jung, Myung-a P11-183
P11-184

Jung, Pu-Luen P14-112
Jung, Seul-A P14-099

P14-100
P14-101
P14-102
P14-103
P14-104
P14-105
P14-106

Jung, Seung-Hyun P01-063
Jung, Soyoung P10-015
Jung, So-young P01-009
Jung, Su Jin FFS-4
Jung, Suk Jin P08-006
Jung, Su-Mi P11-206

P16-014
Jung, Sung Keun P11-139

Jung, Sung Wook P11-043
Jung, Sung-Geun P16-006

P16-007
Jung, Sung-Ug P04-007
Jung, Sun-Ok P07-003
Jung, Tae Wook P11-053
Jung, Yeon-Seop P11-146
Jung, Yongju P01-068
Jung, Yong-Woo P11-057
Jung, Young Mi BGS-4
Jung, Youngi P01-028
Jung, Young-Tae P11-146

P11-149
Jung, Yu-Jung P06-029

K

Ka, Eun-Hye P12-062
P12-065

Ka, Mi Hyun P08-006
Kanegae, M. D12-2
Kang, Bou-Hee P11-202

P11-219
P15-035

Kang, Chang-Oh P14-087
P14-088

Kang, Chon-Sik P14-002
Kang, Dae won P10-006
Kang, Dong Kyu P12-048
Kang, Dong-Hyun P10-034

P10-035
P10-036
P10-045
P10-054
P10-055
P10-056
P10-057

Kang, Dong-Kyoon P14-004
Kang, Ell Rim P15-033
Kang, Eun Jung P15-032

P15-049
Kang, Eun-Jin P08-028
Kang, GyengHee P11-160
Kang, H.K. D12-2
Kang, Hang-Won P11-148
Kang, Hee Joo P11-171
Kang, Hee-Jung P15-040
Kang, Heui-Yun P12-067

P12-068
P12-069
P14-108
P14-109
P14-110

Kang, Hui-Seung P01-065
P01-066
P01-067

Kang, Hwan-Yeol P11-006
Kang, Hyang-Rin P12-049
Kang, Hye Yoon P12-002
Kang, Hye Young P01-027
Kang, Hye-Sook P11-216
Kang, Hyun Il P09-028

P09-029
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Kang, HyunJu P01-043
Kang, HyunJun P11-160
Kang, Jae-Ran P11-207
Kang, Jee Won P03-004
Kang, Jeong-Hwa P10-038

P11-034
P11-035
P14-028
P14-029
P14-030
P14-031
P14-032
P14-033
P14-034
P14-035
P14-036
P14-037
P14-038
P14-039

Kang, Ji-Hea P14-017
Kang, Jin Yeong P14-076
Kang, Jong Rae P01-001

P01-002
P01-003

Kang, Ju-Youn P14-099
P14-100
P14-101
P14-102
P14-103
P14-104
P14-105
P14-106

Kang, Kyoung-Ju P01-037
P01-038

Kang, M. S. D12-2
Kang, Min Sook P11-205

P11-242
Kang, Min-Jung P11-207
Kang, Min-Seung P07-005
Kang, Miran P12-035

P12-036
Kang, Mi-Young P11-136

P11-137
P11-138
P15-034

Kang, Myung Hwa P01-080
P01-081
P01-083
P11-232
P11-233
P11-234

Kang, Nam Joo D10-2
Kang, S.H. P14-066
Kang, Shin-Jung P01-059

P10-061
Kang, Soo Cheol P10-123
Kang, Soon Ah P11-007

P11-008
P11-009
P12-009
P12-072

Kang, Soon Tae D2-4
Kang, So-Young P11-187
Kang, Suk-Ho P02-002

P07-001

P10-010
Kang, Sun Hee P09-035
Kang, Sung Gu P11-199
Kang, Sung-Won P11-238
Kang, Wie-Soo P06-027
Kang, Woo-won P09-036

P09-037
Kang, Yong-Ku P01-081

P14-068
Kang, You Ri P13-017
Karnjanapratum, Supatra

 D12-4
P06-001

Kassim, Neema P10-039
Katayama, Shigeru D2-2
Kawada, Teruo IS3-3

P11-064
Kawee-ai, Arthitaya

P11-090
Khang, Kong-Won P11-144
Kheng, Makkhen P15-040
Kim, Ae-Jung P13-004
Kim, Ae-Young P10-022

P10-023
Kim, Ajin IS3-4
Kim, An-Na P01-008
Kim, A-Young P10-058
Kim, B. S. IPET-10
Kim, Beob-Won P14-093
Kim, Binna P10-042
Kim, Bitna P10-009
Kim, Bo Kyung P11-205

P11-242
Kim, Bo Ra D2-4
Kim, Bok-Soon P07-003
Kim, BoKyoung P02-003

P02-004
Kim, Bong-Hee P09-012
Kim, Boram P09-017
Kim, Bum-Keun P01-045

P01-066
P08-015
P11-067
P14-014
P14-015
P14-042

Kim, Bum-Soo P06-015
P06-019

Kim, Byeong Sam P08-007
P08-008
P08-009
P08-010
P13-003
P14-045
P14-046

Kim, Byoung Ho P10-001
Kim, Byoung-Hoon P12-037

P12-038
Kim, Byoung-Mok P02-008

P02-010
P02-012
P02-013
P02-014

Kim, Byoung-Wook P10-121
P10-122

Kim, Byungju P01-031
Kim, Byung-Sam P11-064
Kim, Byung-Yong P03-003

P14-023
P14-062

Kim, Chae Hyung P05-007
Kim, Chan Mi P11-197
Kim, Chang-Seob P10-091
Kim, Cheon Hoe P08-006
Kim, Cheong Tae P01-011

P01-015
P10-012

Kim, Cheon-Jei P14-064
Kim, Cho R. P11-024
Kim, Chol-Young P10-018
Kim, Chong-Kyung P10-088
Kim, Chong-Tai P13-042

P14-068
Kim, Chul Young P11-164
Kim, Chul-Ho P11-008

P11-009
Kim, Chul-Jin P13-042
Kim, Chung-Hwan P10-051
Kim, Chu-Sook P11-061

P11-062
P11-064

Kim, D. D12-2
Kim, D.W. P14-066
Kim, Dae Joong P13-030
Kim, Dae-Eung P11-135
Kim, Dae-Hwan P02-002

P07-001
P10-010

Kim, Dae-Ik P11-221
P15-036

Kim, Dae-Jung P11-013
P11-014
P11-074
P14-048

Kim, Dae-Ok P11-124
P11-128

Kim, DaeSik P02-004
Kim, Daram P11-076
Kim, Do-Hee P14-071
Kim, Dong eun P06-013

P13-007
Kim, Dong Jin D3-3
Kim, Dong Woo P11-052
Kim, Dong Yong P10-020
Kim, Dong Young P11-052
Kim, Dong-Chul P01-025

P01-026
P08-010

Kim, Dong-Gu P11-166
Kim, Dong-Hee P11-126
Kim, Dong-Hyun P14-099

P14-100
P14-101
P14-102
P14-103
P14-104
P14-105
P14-106

Kim, Dong-Joo P04-020
Kim, Dong-Kwang P14-085

P14-086
Kim, Dongman P08-001

P08-002
P08-004
P08-005
P08-028
P08-036
P08-037
P12-041

Kim, Dong-Soo P02-008
P11-215

Kim, Dongsul P10-087
P10-093
P10-111

Kim, Dongwoo P11-235
Kim, Do-Yeon P13-042
Kim, Do-Yeong P10-103
Kim, Duwoon P10-053

P12-051
Kim, Eui Young P05-007
Kim, Eui-Su P11-226

P11-230
Kim, Eui-Woong P01-025

P01-026
Kim, Eun Ji P11-110
Kim, Eun Mi P09-032

P14-094
Kim, Eun Suh P14-010
Kim, Eun-Ah P06-005
Kim, Eun-Hye P01-022
Kim, Eun-Joo P11-175
Kim, Eun-Mi P01-062

P04-005
P04-006
P04-012
P10-074

Kim, Eun-Ok P11-126
P11-140
P14-072
P14-073

Kim, Eun-Soo IPET-3
Kim, Eunsung P16-003
Kim, EunYoung P11-236
Kim, Eunyoung P10-046
Kim, Eun-Young P09-034
Kim, Gee-An P11-194

P11-197
Kim, Geum-Sun P11-185

P11-190
Kim, Gi Chang P10-082

P14-092
Kim, Gui-Ran P01-032

P01-033
P01-077
P01-085
P01-086
P01-087
P01-088

Kim, Gun-Hee IA-1
P04-015
P08-001
P08-004
P08-005
P08-028
P08-036
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P08-037
P11-015
P11-016
P11-122
P11-128
P11-161
P11-203
P11-211
P12-041
P12-066
P12-075
P12-076

Kim, Gye-Won P11-057
Kim, Gyo-Nam P11-227

P11-229
Kim, H. J. IPET-2
Kim, H. S. P10-114

P10-119
Kim, H. W. P10-115

P10-118
Kim, Ha Na P10-120
Kim, Ha Yun P14-061
Kim, Hack-Youn P14-064
Kim, Hae Jin P11-005
Kim, Hae Young P13-029
Kim, Haeng Ran P13-029
Kim, Haeseop P11-183

P11-184
Kim, Hae-Yeong P10-047

P16-015
Kim, Ha-Jung P11-064
Kim, Ha-Na P10-089

P10-107
Kim, Han-Jong P08-006
Kim, Han-Teak P10-018
Kim, Hee Jung P04-020

P09-035
Kim, Hee-Kyong IPET-11
Kim, Hee-Su P08-004

P08-005
Kim, Hee-Sun P13-004

P13-005
Kim, Hee-Young P06-006
Kim, Heon-Woong P01-040

P01-041
Kim, Hojun D7-3
Kim, Hong-Min P11-064
Kim, Hoo-Kyung P11-216

P14-112
Kim, Hoon P01-025

P01-026
P08-010
P11-166
P12-055

Kim, Hwa-Un P01-085
Kim, Hwa-young P09-010
Kim, Hye K. P11-023

P11-024
P11-025
P11-026

Kim, Hye Mi FFS-4
P11-154

Kim, Hye Sun P10-082
Kim, Hye Won P14-010
Kim, Hyehyun P02-005

Kim, Hyeon Jeong P14-057
P14-058
P14-059

Kim, Hyeon Soo P09-015
Kim, Hyeon-A P11-240

P11-241
Kim, Hyeong Eun P12-013

P12-016
P12-017

Kim, Hyeong Sang P14-065
Kim, Hyeri P08-028
Kim, Hye-Rim P08-034
Kim, Hye-Ryun P01-070
Kim, Hyesuk P11-232
Kim, Hye-Won P11-074

P14-048
Kim, Hyo Jin P01-084
Kim, Hyo Ju P12-074
Kim, Hyo Jung P11-086

P11-103
P11-192
P11-244

Kim, Hyong-Ha P01-020
P01-021

Kim, Hyoun Wook P10-097
Kim, Hyuk-Il P11-222
Kim, Hyun Jin P08-025

P08-026
Kim, Hyun Ju P12-039
Kim, Hyun Jung D3-3

P11-078
Kim, Hyun Soo P10-123
Kim, Hyun Su P01-083
Kim, Hyun Young P13-017

P13-029
P13-030

Kim, Hyun-Ae P11-189
Kim, Hyung Sun SFCS-6

P14-019
Kim, Hyung-ku P11-113
Kim, Hyungsoo P01-082
Kim, Hyun-Jee P14-099

P14-100
P14-101
P14-102
P14-103
P14-104
P14-105
P14-106

Kim, Hyun-Jeong P11-143
P11-149
P11-158
P11-222
P14-078

Kim, Hyun-Ji P11-034
P11-035

Kim, Hyun-Jin P11-170
P11-171

Kim, HyunJu P07-002
Kim, Hyun-Jung P10-013

P10-024
P10-096

Kim, Hyun-Ku P01-086
P09-006
P09-007

P11-017
Kim, Hyun-Seok SL1-6

P06-015
P06-019

Kim, Hyun-Seung P14-081
Kim, Hyunsuk P11-237
Kim, Hyun-Wook P14-064
Kim, Il Hwan P09-028

P09-029
Kim, In-Ho P11-047

P11-048
P11-049
P11-050
P11-051
P11-104
P15-030
P15-031

Kim, Inhye P11-095
Kim, J. K. D9-3
Kim, J. O. P10-115

P10-118
Kim, Jae Cherl P06-029

P13-010
Kim, Jae Chul FSET-4
Kim, Jae Hun P11-152
Kim, Jae Hwan P16-015
Kim, Jae Kyung P11-093

P11-145
Kim, Jae-Ho P01-070
Kim, Jae-Hong IPET-11
Kim, Jae-Hyun P01-040

P01-041
P07-005
P11-095
P11-167
P12-079
P13-030

Kim, Jae-Suk P06-019
Kim, Jae-Sung P01-074

P01-075
Kim, Jae-Won P10-121

P10-122
P15-026

Kim, Jea Hawn P11-154
Kim, Jeong Gyun P14-076
Kim, Jeong Hwan P12-056
Kim, Jeongeun P06-016
Kim, Jeong-Han P01-022

P10-015
P14-090

Kim, Jeong-Mok P09-034
P10-088

Kim, Jeong-Sook P10-040
P10-059

Kim, Jeong-Suk P11-190
Kim, Ji Hye P11-011

P11-018
P12-048

Kim, Ji Hyung P06-010
Kim, Ji Sook P13-035
Kim, Ji Yeun P11-066

P11-079
P12-026
P12-027

Kim, Ji Youn P11-154

Kim, Ji Young P08-007
P08-008
P08-009
P08-010
P10-006

Kim, Jieun P09-031
Kim, Ji-Eun P11-120

P11-146
P12-045

Kim, Jihoon P10-073
P10-074

Kim, Ji-Hye P10-043
P11-057

Kim, Ji-Hyun P10-097
Kim, Ji-Myoung P06-015

P06-017
P06-018
P06-021

Kim, Jin Gyu P11-165
Kim, Jin Hee P11-058

P11-063
P11-170
P11-171

Kim, Jin Kyoung P10-016
Kim, Jin Kyu P11-055

P11-056
P13-011

Kim, Jin Soo P11-053
Kim, Jin Sun P09-001
Kim, Jin Yong P12-011
Kim, Ji-Na P04-020

P10-103
Kim, Jin-Hee P01-042
Kim, Jin-Hyo P01-012

P11-167
P12-079

Kim, Jin-Ki P11-188
P11-189

Kim, Jin-Kyoung P11-229
P11-230

Kim, Jin-Man P12-059
Kim, Jin-Soo P14-055

P14-056
P14-057
P14-058
P14-059

Kim, Jinsook P01-080
P11-169

Kim, Jinyoung P11-113
Kim, Jin-Young P10-075

P10-090
P15-005
P15-006
P15-007
P15-008

Kim, Ji-Soo P11-002
P11-003

Kim, Ji-Sun P11-214
Kim, Jiyoung P11-125
Kim, Ji-Young P10-011
Kim, Jiyoung IS3-4
Kim, Jong Gu P04-004

P13-001
Kim, Jong Hoon P08-008
Kim, Jong Kuk P01-023
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Kim, Jong-Boo P01-042
Kim, Jong-Chan P01-064

P01-065
P01-066
P01-067

Kim, Jong-Eun P11-139
Kim, Jonggun D1-2
Kim, Jong-Gwan P11-121
Kim, Jong-Hoon P14-046
Kim, Jongkeun P11-235

P11-237
Kim, Jong-Kook P14-037

P14-038
Kim, Jong-Kyu P01-024
Kim, Jong-Oh P10-053
Kim, Jong-Sang IPET-2

P11-086
P11-103
P11-192
P11-243
P11-244

Kim, Jong-Wook P09-004
P09-005

Kim, Joo-Hee P15-034
Kim, Ju P11-027

P11-028
Kim, Juhui P10-078
Kim, Jun Han P01-023
Kim, Jun Tae SL1-5
Kim, Jun Young P11-148
Kim, Jung Ho P10-105

P10-106
Kim, Jung Seok P12-043
Kim, Jung Tae P11-053
Kim, Jung-Beom P02-002

P07-001
P10-010

Kim, Jung-Bong P01-040
P01-041
P07-005
P11-167
P12-079

Kim, Jung-Eun P06-020
Kim, Jung-Hun P01-013

P07-003
Kim, Jung-Hyun P01-014

P04-003
P08-031
P11-173
P11-176
P11-178
P11-179
P11-181
P11-182
P11-186

Kim, Jung-Jee P10-050
P10-052

Kim, Jungmi P11-096
P11-097

Kim, Jung-Nyun P15-041
P15-042

Kim, Jung-Tae P04-016
P14-005

Kim, Ju-Yeon P02-011
P08-031

Kim, Juyoung P11-020
Kim, K. P11-123
Kim, K.H. P14-066
Kim, K.S. P14-066
Kim, Kee-Jong P14-002
Kim, Kee-Tae P11-195

P11-209
P11-210
P12-061

Kim, Keum Ok P12-013
P12-016

Kim, Keun-Sung P12-037
P12-038

Kim, Ki Ho P11-150
P11-151
P11-152

Kim, Ki Hwa P01-071
P03-004

Kim, Ki Hyun P14-055
P14-056
P14-059

Kim, Ki Myong P11-082
P11-083
P12-074

Kim, Ki-Hong P11-105
Kim, Kil-Soo P11-221
Kim, Ki-Myong P01-004

P01-005
Kim, Koth-Bong-Woo-Ri

P14-099
P14-100
P14-101
P14-102
P14-103
P14-104
P14-105
P14-106

Kim, Kwang Pyo P12-077
Kim, Kwang-Ok P04-013

P04-022
P15-038

Kim, Kyeongyeol P10-040
Kim, Kyeung-Woo P11-187
Kim, Kyong-Su P01-074

P01-075
P01-087

Kim, Kyoung-Myo P15-037
P15-039

Kim, Kyu-Han D9-2
Kim, Kyu-Heon P10-061
Kim, Kyung Mi P14-092
Kim, Kyunghee P11-016
Kim, Kyung-Im P11-107
Kim, Kyungmi P11-114
Kim, Kyung-Mi P11-100
Kim, Kyung-Tack P12-053
Kim, Mee Ree P01-084

P11-059
P11-239

Kim, Meehye P10-094
P10-095
P10-102

Kim, Mi Hyun P10-077
Kim, Mi hyun P12-052

P12-053

Kim, Mi Ok P01-059
P04-014

Kim, Mi-Bo P11-092
Kim, Mi-Hae P10-108
Kim, Mi-hee P11-027

P11-028
Kim, Mihyang P11-205

P11-242
Kim, Mi-hyun P01-018
Kim, Mi-Hyun D10-3
Kim, Mi-Ja P11-008

P11-009
Kim, Mi-Jin P11-143

P11-222
P14-078

Kim, Mi-Joo P11-208
Kim, Mi-Jung P04-016

P14-005
Kim, Mi-Kyoung P11-100
Kim, Mi-Kyung P10-026

P10-029
Kim, Min Ah P06-010
Kim, Min Jeong P09-026

P09-027
P10-016
P14-063
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