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▣ Friday, June 15

Room
Time

Conference
Hall 

(3rd Floor)
101/102 103 104 105/106 107 204/205

Poster 
Hall 

Exhibition 
Hall 

08:30-14:00 Registration

09:00-09:50 CEO Special Lecture: Jae Soo Kim (Conference Hall, 3rd Floor)

Food 
Industry

Exhibition

09:50-12:30

International
Symposium

III 
(Current

Issues on
Global Food

Trade)

Health 
Functional

Foods 
Division

Food 
Engineering 

Division

Sensory
Evaluation

Division

Industry-
Academy

Symposium
“RASPBERRY”

Products
Development

Division

Special
Lecture

Ⅱ

Poster 
Session

Ⅲ

12:30-13:30 Luncheon (Grand Ballroom, 2nd Floor)

13:30-14:20 Plenary Lecture II:  Professor Jason K. Kim (Conference Hall, 3rd Floor)

Poster 
Session

Ⅳ
14:30-17:10

International
Symposium

Ⅳ
(Medical

Function of
Health Foods)

Food Safety 
& Food

Microbiology
Division

Food Ser-
vices Indus-
try & Food
Laws and

Regulations
Division

Brewing 
Science
Division

Special
Seminar

(Traditional Food 
Contents)

Special 
Seminar

(Postharvest
Technology)

Special
Lecture

Ⅲ

Date: June 13 (Wed) ~ 15 (Fri), 2012
Venue: Daejeon Convention Center (DCC), Daejeon, Korea 

▣ Wednesday, June 13

2012┃The 79th Annual Meeting of KoSFoST

Food Science & Communications

Room
Time 102 103 104 105/106 107/108

14:00-17:00 Registration

15:00-18:00
Graduate Student
Paper Competition

(Ph.D.)

Graduate Student
Paper Competition 

(M.S.)

KFDA Seminar
(Novel Food 

Developement)

Lipid Science 
Division

Carbohydrate
Division

18:30- Board Meeting 

▣ Thursday, June 14

Room
Time

Conference
Hall 

(3rd Floor)
101/102 103 104 105/106 107/108 204/205

Poster
Hall 

Exhibition 
Hall 

08:30-16:00 Registration

09:00-09:50 Plenary Lecture I: Professor Robert Huber (Conference Hall, 3rd Floor)

Food 
Industry

Exhibition

09:50-12:30

International
Symposium I 
(Risk Communi-

cation
for Food Safety

-Challenges)

Food 
Analytical
Science
Division

Food 
Ingredients

Division

Soy 
Processing
& Utilization

Division

Industry-
Academy

Symposium
“ORION”

Industry-
Academy

Symposium
“YAKULT”

Special
Lecture

Ⅰ

Poster 
Session

Ⅰ

12:30-13:30 Luncheon (Grand Ballroom, 2nd Floor)

13:30-14:10 KoSFoST General Assembly Meeting (Conference Hall, 3rd Floor)

Poster
Session

Ⅱ

14:10-14:50 Academic Achievement Award Lecture : Professor Kyu Hang Kyung (Conference Hall, 3rd Floor)

15:00-17:40

International
Symposium II

(Innovative
and Emerging
Technology in

Food 
Science)

Animal
Foods 

Division

Food 
Packaging

Division

Aquatic
Food 

Products 
Division

Industry-
Academy

Symposium
“NEWTREE"

Industry-
Academy

Symposium
“AMORE-

PACIFIC"

Special 
Seminar

(Mental Health
Functional

Foods)

18:00-21:00 Banquet (Grand Ballroom, 2nd Floor)



2012 KoSFoST

2

일시: 2012년 6월 13일(수) ~ 15(금)
장소: 대전컨벤션센터

▣ 6월 13일(수)

2012┃한국식품과학회제79차학술대회및정기총회

Food Science & Communications

102 103 104 105/106 107/108

14:00-17:00 등 록

15:00-18:00
대학원생 우수논문
선발대회 (박사)

대학원생 우수논문
선발대회 (석사)

KFDA 세미나
(신소재식품개발)

유지
분과

탄수화물
분과

18:30- 평의원회

▣ 6월 14일(목)

컨퍼런스홀 101/102 103 104 105/106 107/108 204/205 포스터홀 전시장

08:30-16:00 등 록

09:00-09:50 기조강연 I: 노벨상 수상자 Robert Huber 교수 (3층 컨퍼런스홀)

식품산업
전시회

09:50-12:30
국제

심포지엄 I
식품분석
분과

식품첨가물
분과

대두가공
이용분과

산학
심포지엄

“(주)오리온”

산학
심포지엄

“(주)한국야쿠르트”

특별강연
Ⅰ

포스터
발표
Ⅰ

12:30-13:30 중식 (2층 그랜드볼룸)

13:30-14:10 정기총회 (3층 컨퍼런스홀)

포스터
발표
Ⅱ

14:10-14:50 학술대상 수상강연: 경규항 교수 (3층 컨퍼런스홀)

15:00-17:40
국제

심포지엄 II
축산식품
분과

식품포장
분과

수산식품
분과

산학
심포지엄

“(주)뉴트리”

산학
심포지엄

“(주)아모레퍼시픽”

특별세미나
(정신건강
기능성식품)

18:00-21:00 학회상 시상 및 간친회/장기자랑 (2층 그랜드볼룸)

▣ 6월 15일(금)

컨퍼런스홀 101/102 103 104 105/106 107 204/205 포스터홀 전시장

08:30-14:00 등 록

09:00-09:50 CEO 특강: 김재수 한국농수산식품유통공사 사장 (3층 컨퍼런스홀)

식품산업
전시회

09:50-12:30
국제

심포지엄 III
건강기능식품

분과
식품공학
분과

관능검사
분과

산학
심포지엄
“복분자”

제품개발
분과

특별강연
Ⅱ

포스터
발표
Ⅲ

12:30-13:30 중식 (2층 그랜드볼룸)

13:30-14:20 기조강연 Ⅱ: Jason K. Kim 교수 (3층 컨퍼런스홀)

포스터
발표
Ⅳ14:30-17:10

국제
심포지엄 IV

식품안전/
식품미생물

분과

식품서비스
산업/식품
정책및법규

분과

양조
분과

특별세미나
(전통식품
콘텐츠)

특별세미나
(수확후
관리기술)

특별강연
Ⅲ
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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 (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 KoSFoST headquarter one hour before their presenta -

tion starts.

4. KoSFoST headquarter is located at Room 206/207

General Information

1st Floor : Conference Rooms & Exhibition Hall 

Floor Plan

2nd Floor : Headquarter, Conference Rooms & 

Grand Ballroom 

3rd Floor : Conference Hall 
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CChhaaiirr:: JJaaee--KKwwaann HHwwaanngg ((YYoonnsseeii UUnniivveerrssiittyy,, KKoorreeaa)) 

A A - 1 14:10-14:50

Twenty Years of Antimicrobial Activity Research on Sulfur Compounds in Foods
Kyu Hang Kyung (Sejong University, Korea)

June 14 (Thu)

Conference Hall 

Academic Achievement Award Lecture
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CChhaaiirr:: HHyyoonngg JJoooo LLeeee ((SSeeoouull NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

P L - 1 09:00-09:50

Structural Biology in Basic and Applied Medical Research 
Robert Huber (Max-Planck-Institut, Germany) 

June 14 (Thu)

Conference Hall 

Plenary Lecture I

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

P L - 2 13:30-14:20

Translating Food Science to Metabolic Disease and Its Treatment
Jason K. Kim (University of Massachusetts Medical School, USA)

June 15 (Fri)

Conference Hall 

Plenary Lecture II



The 79th Annual Meeting

9

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

I S 1 - 1 09:50-10:20

Method and Challenge of Risk Communication in Korea
Kwang-Ho Lee (National Institute of Food and Drug Safety Evaluation, Korea)  

I S 1 - 2 10:20-10:50

The Complexity of Domestic Food Safety: Challenges for Food Safety-related Risk Communica-
tion in USA
W. Timothy Coombs (University of Central Florida, USA)

I S 1 - 2 10:50-11:00    Coffee Break

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

I S 1 - 3 11:00-11:30

Between Panic and Indifference: Implementation of Consumers’Risk Perception into Communi-
cation Strategies
Mark Lohmann (Federal Institute for Risk Assessment, Germany) 

I S 1 - 4 11:30-12:00

The Importance of Media Coverage in Risk Perception and Risk Communication Strategy
Jaechul Shim (Korea University, Korea)

I S 1 - 5 12:00-12:30

Consumer Perspective on Risk Communication for Food Safety 
Eunsook Moon (Korea Food Safety Information Center, Korea)

June 14 (Thu)

Conference Hall 

International Symposium I

Risk Communication for Food Safety-Challenges
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CChhaaiirr:: KKwwaanngg--OOkk KKiimm ((EEwwhhaa WWoommaannss UUnniivveerrssiittyy,, KKoorreeaa))

I S 2 - 1 15:00-15:30

Molecular Analysis of SmcR, a Quorum Sensing Master Regulator of Vibrio vulnificus, as a Con-
trol Target
Sang Ho Choi (Seoul National University, Korea)

I S 2 - 2 15:30-16:00

Consumer and Sensory Science in Affective Engineering 
Hye-Seong Lee (Ewha Womans University, Korea)

I S 2 - 2 16:00-16:10    Coffee Break

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

I S 2 - 3 16:10-16:40

Nanoencapsulation Technology, from Pharmaceutical to Food Applications
Yves Chevalier (University Lyon 1, France) 

I S 2 - 4 16:40-17:10

Nanotechnology in Delivery of Bioactive Components of Food against Cancer and Alzheimer’s
Disease
D. Sakthi Kumar (Toyo University, Japan)

I S 2 - 5 17:10-17:40

Application of Medium High Hydrostatic Pressure to the Production of Superfine Rice Flour 
Kazutaka Yamamoto (National Food Research Institute, Japan)

June 14 (Thu)

Conference Hall 

International Symposium II

Innovative and Emerging Technology in Food Science
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CChhaaiirr:: KKyyuu HHaanngg KKyyuunngg ((SSeejjoonngg UUnniivveerrssiittyy,, KKoorreeaa))

I S 3 - 1 09:50-10:20

Current Status and Prospects of Technology Development of Processed Foods in Korea
Suk Hoo Yoon (Korea Food Research Institute, Korea) 

I S 3 - 2 10:20-10:50

Bilateral Trade of Agricultural Products between the USA and Korea under the KORUS FTA
Won W. Koo (North Dakota State University, USA) 

I S 3 - 2 10:50-11:00    Coffee Break

CChhaaiirr:: JJii HHyyuunn CChhooii ((RRuurraall EEccoonnoommiicc IInnssttiittuuttee,, KKoorreeaa))

I S 3 - 3 11:00-11:30

Strategy for the Promotion of Exportation of Processed Food in Korea 
Soung-Hun Kim (Chungnam National University, Korea)

I S 3 - 4 11:30-12:00

The Effects of FTAs on Korean Food Trade and Future Challenges
Han-Pil Moon (Rural Economic Institute, Korea)

June 15 (Fri)

Conference Hall 

International Symposium III

Current Issues on Global Food Trade
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CChhaaiirr:: JJoonngg--SSaanngg KKiimm ((KKyyuunnggppooookk NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

I S 4 - 1 14:30-15:00

Cosmeceutical Effects of Beauty Foods 
Jin Ho Chung (Seoul National University, Korea) 

I S 4 - 2 15:00-15:30

Health Functional Food and Improvement of Sexual Function
Jae Seog Hyun (Gyeongsang National University, Korea)

I S 4 - 2 15:30-15:40    Coffee Break

CChhaaiirr:: JJaaee--HHaakk MMoooonn ((CChhoonnnnaamm NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

I S 4 - 3 15:40-16:10

Immunomodulatory Functions of Polysaccharides from Medicinal and Edible Plants in Intestinal
Immune System
Hiroaki Kiyohara (Kitasato University, Japan)  

I S 4 - 4 16:10-16:40

Medicinally Active Phytochemicals and Regulation of Fat Cell Function and Adiposity
Young-Cheul Kim (University of Massachusetts, USA)

June 15 (Fri)

Conference Hall 

International Symposium IV

Medical Function of Health Foods
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CChhaaiirr:: HHoo LLeeee ((KKyyoonnggggii UUnniivveerrssiittyy,, KKoorreeaa))

C - 1 09:00-09:50

aT Food Industry and Globalization of Korean Cuisine
Jae Soo Kim (Korea Agro-Fisheries & Food Trade Corp., Korea)

June 15 (Fri)

Conference Hall 

CEO Special Lecture
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CChhaaiirr:: JJiinn--HHwwaann HHoonngg ((KKoorreeaa FFoooodd && DDrruugg AAddmmiinniissttrraattiioonn,, KKoorreeaa))

K N F S - 1 15:00-15:30 

Emerging Food Technologies for Functional Food Production
Chong-Tai Kim (Korea Food Research Institute, Korea)  

K N F S - 2 15:30-16:00

Possibility of Commercial Use of Meats Derived from Cloned Animals
Jongki Cho (Chungnam National University, Korea) 

K N F S - 2 16:00-16:10    Coffee Break

CChhaaiirr:: MMyyuunngg--WWoooo BByyuunn ((WWoooossoonngg UUnniivveerrssiittyy,, KKoorreeaa))

K N F S - 3 16:10-16:40

Evaluation of Insect Resources for Development as New Food Material
Eun-Young Yun (National Academy of Agricultural Biology, RDA, Korea)

K N F S - 4 16:40-17:10

The Development and Commercialization of Health Oriented Food Ingredient, Sweeteners
Bum Sik Kim (CJ Cheiljedang Co., Ltd., Korea) 

June 13 (Wed)

Room 104

KFDA Seminar

Trends in Novel Food Development
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CChhaaiirr:: SSeeuunngg TTaaiikk LLiimm ((KKoorreeaa UUnniivveerrssiittyy,, KKoorreeaa))

O I A S - 1 09:50-10:20 

Health Benefits of Whole Grain Phytochemicals
Rui Hai Liu (Cornell University, USA)

O I A S - 2 10:20-10:50

Whole Grain Consumption in Koreans: Intake Levels, Source of Food, and Social Factors
Seungmin Lee (Sungshin Women’s University, Korea)

O I A S - 2 10:50-11:00    Coffee Break

CChhaaiirr:: BBoonngg KKyyoonngg KKoo ((KKeeiimmyyuunngg UUnniivveerrssiittyy,, KKoorreeaa))

O I A S - 3 11:00-11:30

Educational and Promotional Strategies to Increase Intake of Whole Grain Foods among 
Children and Adults
Marla Reicks (University of Minnesota, USA)

O I A S - 4 11:30-12:00

Bioactive Components and Functional Properties of Whole Grain
Tae-Youl Ha (Korea Food Research Institute, Korea)  

June 14 (Thu)

Room 105/106

Industry-Academy Symposium “ORION”

Worldwide Health Message from Whole Grains
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Industry-Academy Symposium “YAKULT”

Health and Diet Benefits of Boesenberiga pandurata Roxb.
(Fingerroot) and Its Active Compound Panduratin A

CChhaaiirr:: YYooggiiaarraa ((YYoonnsseeii UUnniivveerrssiittyy,, KKoorreeaa))

Y I A S - 1 09:50-10:20 

Traditional Use of Boesenberiga pandurata Roxb. for Health and Beauty in Indonesia and Tropi-
cal Countries
Yanti (Atma Jaya Catholic University, Indonesia)

Y I A S - 2 10:20-10:50

Anti-inflammatory and Anti-carcinogenic Effects of Panduratin A Isolated from Boesenbergia
pandurata Roxb. 
Hasan Mukhtar (University of Wisconsin, USA)

Y I A S - 2 10:50-11:00    Coffee Break

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

Y I A S - 3 11:00-11:30

Boesenbergia pandurata Roxb. and Panduratin A Exert Anti-obesity Effect through Fatty Acid
Oxidation and Thermogenesis
Jae-Kwan Hwang (Yonsei University, Korea)

Y I A S - 4 11:30-12:00

Pilot Clinical Trial to Evaluate the Effect of Boesenberiga pandurata Extract on Weight Loss  
Jae-Heon Kang (Inje University Seoul-Paik Hospital, Korea)

June 14 (Thu)

Room 107/108
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CChhaaiirr:: DDoonngg JJuunnee PPaarrkk ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa)) 

N I A S - 1 15:00-15:30

New Zealand Blackcurrant: Its Characteristics and Potential Health Benefits
Boo-Yong Lee (CHA University, Korea)

N I A S - 2 15:30-16:00

Blackcurrant Anthocyanins: Their Efficacy on Peripheral Blood Circulation and Anti-fatigue
Eddie Shiojima (Just the Berries PD Corp., USA)

N I A S - 2 16:00-16:10    Coffee Break

CChhaaiirr:: YYoouunngg--SSeeoo PPaarrkk ((GGaacchhoonn UUnniivveerrssiittyy,, KKoorreeaa))

N I A S - 3 16:10-16:40

Blackcurrant Anthocyanins: Their Efficacy on Vision Health and Metabolic Syndrome
Stephen van Eyk (Just the Berries, New Zealand)

N I A S - 4 16:40-17:10

Blackcurrant Anthocyanins: Their Efficacy on Cognitive Ability and Immunal Health
Kieran Elborough (Plant & Food Research, New Zealand)

June 14 (Thu)

Room 105/106

Industry-Academy Symposium “NEWTREE”

The King of Berries: New Zealand Blackcurrant Beyond
the Superfruit
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CChhaaiirr:: TTaaee--YYoouull HHaa ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))  

A I A S - 1 15:00-15:30    

Green Tea and Cancer Prevention in Metabolic Syndrome
Dong Ho Lee (Seoul National University, Korea)

A I A S - 2 15:30-16:00

Suppressive Effects of Anthocyanin-rich Tea “Sunrouge”on Dextran Sodium Sulfate-induced
Colitis in Female ICR Mice
Akira Murakami (Kyoto University, Japan)

A I A S - 2 16:00-16:10 Coffee Break

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

A I A S - 3 16:10-16:40   

Current Status of Metabolic Syndrome in Korea and the Green Tea as the Potential Modifier of
This Epidemic
Sang-Woo Oh (Dongguk University Ilsan Hospital, Korea)

A I A S - 4 16:40-17:10 

Green Tea Intake Lowers Fasting Serum Total and LDL Cholesterol in Adults: A Meta-analysis
of 14 Randomized Controlled Trials
Xiao-Hong Huang (Chinese Academy of Medical Sciences and Peking Union Medical, China)  

A I A S - 5 17:10-17:40    

Improvement of Extractability, Bioavailability, and Stability of the Active Components in Green
Tea by Enzymatic Treatment & Nanoencapsulation
Young Jun Kim (Korea University, Korea)

June 14 (Thu)

Room 107/108

Industry-Academy Symposium “AMOREPACIFIC”

Health Benefits of Green Tea
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CChhaaiirr:: GGuunn HHeeee KKiimm ((DDuukkssuunngg WWoommeenn’’ss UUnniivveerrssiittyy,, KKoorreeaa))

R I A S - 1 09:50-10:20

Black Raspberry Phytochemical Research in North America
Michael Dossett (Agriculture and Agri-Food Canada-Pacific Agri-Food Research Centre, Canada )

R I A S - 2 10:20-10:50

Elucidation of Health Beneficial Effect of Rubus coreanus Miquel by Metabolomics Approach
Soomuk Cho (Rural Development Administration, Korea)

R I A S - 2 10:50-11:00    Coffee Break

CChhaaiirr:: YYoouunngg OOkk SSoonngg ((PPuussaann NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

R I A S - 3 11:00-11:30

Bioactive Compounds and Health Benefit of Black Raspberry
Shiow Ying Wang (USDA-ARS, USA) 

R I A S - 4 11:30-12:00

Effects of Bokbunja Seed Oil on Atopic Dermatitis
Hee-Chul Chung (Newtree Co., Ltd., Korea)

R I A S - 5 12:00-12:30

Research on the Hepatoprotective Function of Rubus coreanus (Rubi fructus) an Its Components
Young Ik Lee (Korea Research Institute of Bioscience and Biotechnology, Korea)

June 15 (Fri)

Room 105/106

Industry-Academy Symposium “RASPBERRY”

Bioactive Components and Functional Effects of
Black Raspberry 
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CChhaaiirr:: CChhaanngg--HHoo LLeeee ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

F F S - 1 15:00-15:30

Mental Health: Importance of Sleep and Sleep Disorders 
Daeseok Han (Korea Food Research Institute, Korea) 

F F S - 2 15:30-16:00

Cordycepin for the Treatment of Insomnia
Ki-Wan Oh (Chungbuk National University, Korea)

F F S - 2 16:00-16:10    Coffee Break

CChhaaiirr:: DDaaeesseeookk HHaann ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

F F S - 3 16:10-16:40 

Translational Research of Sleep-wake Regulation
Yoshihiro Urade (Osaka Bioscience Institute, Japan) 

F F S - 4 16:40-17:10   

Development of Natural Sleep Aids from Korean Foods and Plants
Suengmok Cho (Korea Food Research Institute, Korea)

F F S - 5 17:10-17:40   

Regulation of Functional Food of Health Claim in Korea
Hyeyoung Lee (Korea Food and Drug Administration, Korea)

June 14 (Thu)

Room 204/205

Special Seminar

Functional Foods for Mental Health
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CChhaaiirr:: SSuunngg--SSoooo KKiimm ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

T F S - 1 14:30-15:00

Implementation of Web-portal for Globalization of Korean Food Based on KRSR
Byeong-Chul Kang (Insilicogen Inc., Korea)

T F S - 2  15:00-15:30

Remedy on How to Protect Our Traditional Knowledge under Intellectual Property Rights
Jae-Hyun Kim (Korean Intellectual Property Office, Korea)

T F S - 2  15:30-15:40    Coffee Break

CChhaaiirr:: YYoouunngg BBoooonngg KKiimm ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

T F S - 3  15:40-16:10

Establishment of Information System of Korean Traditional Foods for N-screen Services
Dai-Ja Jang (Korea Food Research Institute, Korea)

T F S - 4  16:10-16:40

A Case of gCMS for the Efficient Multilingual-multimedia Management of Traditional Food Con-
tents
Hyun Chul Ji (3J Communication Co., Ltd., Korea)

June 15 (Fri)

Room 105/106

Special Seminar

Traditional Korean Food Contents
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CChhaaiirr:: BByyeeoonngg SSaamm KKiimm ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa))

P H Q S - 1 14:30-15:00

Postharvest Quality Maintenance of Fruits and Vegetables
Chien Y. Wang (USDA, USA)

P H Q S - 2 15:00-15:30

Current Status and Prospects of Postharvest Technology through Marketing Channel in Korea
Jongkee Kim (Chung-Ang University, Korea)

P H Q S - 2 15:30-15:40  Coffee break

CChhaaiirr:: DDoonngg SSuunn LLeeee ((KKyyuunnggnnaamm UUnniivveerrssiittyy,, KKoorreeaa))

P H Q S - 3 15:40-16:10

Feasibility Study on Radio Frequency Disinfestation of Insects in Stored Grain
Oon-Doo Baik (University of Saskatchewan, Canada)

P H Q S - 4 16:10-16:40

Postharvest Technology in Horticultural Crops for Agricultural Food Science and Biotechnology
Sae Jin Hong (Gangneung-Wonju National University, Korea)

June 15 (Fri)

Room 107

Special Seminar

Application of Postharvest Technology in 
Agri-Food Industry 



The 79th Annual Meeting

23

CChhaaiirr:: EEuunnookk CChhooee ((IInnhhaa UUnniivveerrssiittyy,, KKoorreeaa))

D 1 - 1 15:00-15:30 

The Efficacy of DHA and EPA Intakes on Metabolic Syndrome and Senile Dementia in Japanese
Hiramitsu Suzuki (Kagawa Nutrition University, Japan)

D 1 - 2 15:30-16:00

Potential Applications of Nanotechnology in the Assessment of Enzymatic Oxidation
Y. Martin Lo (University of Maryland, USA)

D 1 - 2 16:00-16:10    Coffee Break

CChhaaiirr:: MMuunn YYhhuunngg JJuunngg ((WWoooossuukk UUnniivveerrssiittyy,, KKoorreeaa))

D 1 - 3 16:10-16:40

Antioxidant Mechanism of Tocotrienols in Lipid Oxidatioin
Hyunjung Kim (Iowa State University, USA)

D 1 - 4 16:40-17:10

Antioxidant Activity of Natural Substances in an Emulsion
Kitaek Lee (Chungnam  National University, Korea)

D 1 - 5 17:10-17:40

Stabilization of ω-3 Fatty Acids: New Role of Emulsion Technologies
Seung Jun Choi (Seoul National University, Korea)

June 13 (Wed)

Room 105/106

Lipid Science Division

Lipid Oxidation and Antioxidants
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CChhaaiirr:: YYoouunngg--TTaacckk LLeeee ((GGaacchhoonn UUnniivveerrssiittyy,, KKoorreeaa))

D 2 - 1 15:00-15:30

Carbohydrates and Beer Brewing: A Historical and Technological Perspective
Paul B. Schwarz (North Dakota State University, USA)

D 2 - 2 15:30-16:00

Recent Trends in Starch Modification for Food Uses
Seung-Taik Lim (Korea University, Korea)

D 2 - 2 16:00-16:10 Coffee Break

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

D 2 - 3 16:10-16:40

Preparation, Functionality, and Utilization of Resistant Starch from Cereal
Malshick Shin (Chonnam National University, Korea)

D 2 - 4 16:40-17:10

Enzymatically Modified Starch and Its Potential Applications
Sang-Ho Yoo (Sejong University, Korea)

D 2 - 5 17:10-17:40

Starch Chemical Modification under Ultra High Pressure (UHP)
Hyun-Seok Kim (Andong National University, Korea)

June 13 (Wed)

Room 107/108

Carbohydrate Division

Utilization and Functionality of Cereal Carbohydrates
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CChhaaiirr:: CChheeoonngg--TTaaee KKiimm ((NNOONNGGSSHHIIMM CCoo..,, LLttdd..,, KKoorreeaa))

D 3 - 1 09:50-10:20

Problems and Solutions in High Sensitive Analysis Using HPLC
Hiroaki Nakagawa (Hitachi High-Tech. Co., Ltd., Japan)

D 3 - 2 10:20-10:50

Sensitive and Multiplexed Analysis of Aflatoxins Using Time-of-flight Secondary Ion Mass
Spectrometry
Jang-Hyuk Ahn (Namyang Dairy Co., Ltd., Korea)

D 3 - 2 10:50-11:00    Coffee Break

CChhaaiirr:: CChhaanngg--HHwwaann OOhh ((SSeemmyyuunngg UUnniivveerrssiittyy,, KKoorreeaa))

D 3 - 3 11:00-11:30

Molecular Recognition on the Interface of Soft Materials and Related Area
Yukari Sato (National Institute of Advanced Industrial Science and Technology, Japan)

D 3 - 4 11:30-12:00

Development of the Analytical Method for Arsenic Speciation in Sea Algae by Ion-exchange
Purification and HPLC-ICP-MS
Sung-Kug Park (Korea Food & Drug Administration, Korea)

D 3 - 5 12:00-12:30

Application of High Definition TOF-MS and Sample Pre-concentration for the Determination of
Trace Compounds in Food, Flavour and Fragrances
Nick Bukowski (ALMSCO International, UK)

June 14 (Thu)

Room 101/102

Food Analytical Science Division

The Novel Analytical Method for the Trace Components
in Foods
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Sponsored by ILSI Korea and ASANA

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

D 4 - 1 09:50-10:20

Hazard Assessment of Saccharin and Its Salts
Shoji Fukushima (Japan Industrial Safety and Health Association, Japan)

D 4 - 2 10:20-10:50

New Communicative Approach Needed for Food Additives
Nakeon Choi (Seoul Flavor and Fragrance Co., Ltd., Korea)  

D 4 - 2 10:50-11:00    Coffee Break

CChhaaiirr:: JJiiyyoonngg PPaarrkk ((YYoonnsseeii UUnniivveerrssiittyy,, KKoorreeaa))

D 4 - 3 11:00-11:30

History/Safety/Perception of Glutamate  
Kenzo Kurihara (Aomori University, Japan) 

D 4 - 4 11:30-12:00 

Safety Control on Food Additives in Korea
Dong-Sul Kim (Korea Food & Drug Administration, Korea)

June 14 (Thu)

Room 103

Food Ingredients Division

Food Additives: Fact or Misunderstanding?
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CChhaaiirr:: YYoouunngg SSuunn SSoonngg ((IInnjjee UUnniivveerrssiittyy,, KKoorreeaa))

D 5 - 1 09:50-10:20

Preventive Effect of Soybean Products on Gastric Cancer: Epidemiologic Evidences
Kwang-Pil Ko (Gachon University, Korea)

D 5 - 2 10:20-10:50

Healthy Effects of Korean Traditional Fermented Soybean Products and Bioactive Compounds
Dae-Young Kwon (Korea Food Research Institute, Korea)

D 5 - 2 10:50-11:00 Coffee Break

CChhaaiirr:: KKyyuunn HHeeee LLeeee ((DDrr..CCHHUUNNGG’’ss FFoooodd CCoo..,, LLttdd..,, KKoorreeaa))

D 5 - 3 11:00-11:30

Establishment of a Method of Evaluation of Soybean Cultivar Suitable for Tofu Processing
Shun-Tang Guo (China Agricultural University, China)

D 5 - 4 11:30-12:00

Status and Future Direction of Textured Soy Protein
Jae-Nam Kim (Hokyoung-Tech Co., Ltd., Korea)

D 5 - 5 12:00-12:30

Soy Protein Opportunity with New Emerging Trends in Sports Nutrition and Weight Management
Market
Chan-Ju Park (DuPont Korea, Korea)

June 14 (Thu)

Room 104

Soy Processing & Utilization Division

Health Benefit of Soy and Market Trend of Soy
Processing Industry in Asia 
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CChhaaiirr:: KKoooo BBookk CChhiinn ((CChhoonnnnaamm NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

D 6 - 1 15:00-15:30    

Pre-rigor/Hot Boning and Cold Batter Mixing Technology
Iksoon Kang (Michigan State University, USA)

D 6 - 2 15:30-16:00

Innovative Ingredients for Extending Storage Stability of Pork: Tomato Products
Manish Kumar Chatli (Guru Angad Dev Veterinary and Animal Sciences University, India)  

D 6 - 2 16:00-16:10    Coffee Break

CChhaaiirr:: JJeeee--YYoouunngg IImmmm ((KKooookkmmiinn UUnniivveerrssiittyy,, KKoorreeaa))

D 6 - 3 16:10-16:40 

New Technology of In Vitro Human Digestion for Animal Products Application  
Sun-Jin Hur (Konkuk University, Korea)

D 6 - 4 16:40-17:10    

Caenorhabditis elegans Immune Conditioning with the Probiotic Bacterium Lactobacillus aci-
dophilus Enhances Gram-positive Immune Responses
Younghoon Kim (Chonbuk National University, Korea)

D 6 - 5 17:10-17:40    

Growth Phenomena of the Whey Protein Isolate-pectin Coacervates Depending on Polymer 
Concentration and Hydrophobicity
Mi-Yeon Lee (Konkuk University, Korea)

June 14 (Thu)

Room 101/102

Animal Foods Division

Emerging Technology of Animal Derived Foods
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CChhaaiirr:: DDoonngg SSuu CChhaa ((BBiiooccooaattss CCoo..,, LLttdd..,, KKoorreeaa))

D 7 - 1 15:00-15:30  

Paper Packaging: From Trees to Pulp, Paper, Food Contact Surface, and Variety of Customer
Needs
Nak-Kyung Kim (Evergreen Packaging, Inc., USA)

D 7 - 2 15:30-16:00

Sustainable and Biodegradable Green Composites Using Cellulose Fibers and Biodegradable
Polymers
Jun Tae Kim (Keimyung University, Korea)

D 7 - 2 16:00-16:10    Coffee Break

CChhaaiirr:: YYoouunnSSuukk LLeeee ((YYoonnsseeii UUnniivveerrssiittyy,, KKoorreeaa))

D 7 - 3 16:10-16:40

A Strategic Trend for Development of Metal Can Packaging in Domestic Industries
Kyu Sik Hong (Techpack Solution Co., Ltd., Korea)

D 7 - 4 16:40-17:10

Recent Trends of Aseptic Packaging System in the Food Industry (Focus on Liquid Foods) 
Young Nae Cho (Tetra Pak Co., Ltd., Korea) 

June 14 (Thu)

Room 103

Food Packaging Division

A Strategic Trend for Development of Packaging Material
Sources in Food Industries
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CChhaaiirr:: WWooookkii KKiimm ((KKyyuunngg HHeeee UUnniivveerrssiittyy,, KKoorreeaa))

D 8 - 1 15:00-15:30 

Protective Effects of Fucoxanthin Rich-brown Algae Extracts on Neuronal and Spermatogenesis
Damage
Richard Zwe-Ling Kong (National Taiwan Ocean University, Taiwan)

D 8 - 2 15:30-16:00

Improvement of Underutilized Seafood Quality and Utilization of Seafood Processing By-prod-
ucts
Akkasit Jongjareonrak (Chiang Mai University, Thailand)

D 8 - 2 16:00-16:10 Coffee Break

CChhaaiirr:: DDoonngg HHyyuunn AAhhnn ((PPuukkyyoonngg NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa)) 

D 8 - 3 16:10-16:40

Sulfated Polysaccharides from Green Seaweeds: Structures and Bioactivities
Sang-Guan You (Gangneung-Wonju National University, Korea)

D 8 - 4 16:40-17:10

The Status and Development Strategy of the Jumunjin Squid Industry
Wook-Yeon Park (Gangwon Provincial College, Korea)

June 14 (Thu)

Room 104

Aquatic Food Products Division

Utilization of Marine Resource for Improvement of
Seafood Industry 
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CChhaaiirr:: HHaaee DDoonngg JJaanngg ((HHaannnnaamm UUnniivveerrssiittyy,, KKoorreeaa))  

D 9 - 1 09:50-10:20 

Systemic Absorption, Metabolism, and Bioavailability of Proanthocyanidins in Pigs
Hans-Ulrich Humpf (University of Muenster, Germany)

D 9 - 2 10:20-10:50

Food Function of Garlic; from Active Principle to Physiological Relevance at Molecular Basis
Taiichiro Seki (Nihon University, Japan)

D 9 - 2 10:50-11:00    Coffee Break

CChhaaiirr:: YYoouunngg JJuunn KKiimm ((KKoorreeaa UUnniivveerrssiittyy,, KKoorreeaa))

D 9 - 3 11:00-11:30

Pharmacokinetic Study of Herbal Medicine
Wonku Kang (Yeungnam University, Korea)

D 9 - 4 11:30-12:00

Direct Interaction of Food Molecules with Nuclear Receptors That Ameliorates Cellular Lipid
Accumulation
Sung-Joon Lee (Korea University, Korea)

June 15 (Fri)

Room 101/102

Health Functional Foods Division

Bioavailability and Metabolism of Phytochemicals
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CChhaaiirr:: JJuunn HHoo LLeeee ((DDaaeegguu UUnniivveerrssiittyy,, KKoorreeaa))

D 1 0 - 1 09:50-10:20

Application of Nanofiltration Technology to Food Processing
Hiroshi Nabetani (National Food Research Institute, Japan) 

D 1 0 - 2 10:20-10:50

Exploring the Heating Patterns of Multiphase Foods in a Continuous Flow, Simultaneous
Microwave, and Ohmic Combination Heater
Soojin Jun (University of Hawaii, USA)

D 1 0 - 2 10:50-11:00    Coffee Break

CChhaaiirr:: SSaanngghhoooonn KKoo ((SSeejjoonngg UUnniivveerrssiittyy,, KKoorreeaa))

D 1 0 - 3 11:00-11:30

Treatments of Foods by Pulsed Electric Fields and Cold Plasma
Sea Cheol Min (Seoul Women’s University, Korea)

D 1 0 - 4 11:30-12:00 

Eco-friendly Response of Food Processing to Consumer Demand for Multi-functional Food
Ingredients
Suyong Lee (Sejong University, Korea)

June 15 (Fri)

Room 103

Food Engineering Division

Emerging Technology for Food Process Innovation
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CChhaaiirr:: HHyyee--SSeeoonngg LLeeee ((EEwwhhaa WWoommaannss UUnniivveerrssiittyy,, KKoorreeaa))

D 1 1 - 1 09:50-10:20

A Visual Tool to Understand and Predict Consumers’Expectations through Ideal Point Modeling
Benoit Rousseau (The Institute for Perception, USA)

D 1 1 - 2 10:20-10:50

Visualizing Preferences Using Penalized Nonmetric Unfolding; A Practical Guide to Parameter
Selection and Stability Visualization
Michel van de Velden (Erasmus University Rotterdam, the Netherlands)

D 1 1 - 2 10:50-11:00    Coffee Break

CChhaaiirr:: SSeeuunngg--JJoooo LLeeee ((SSeejjoonngg UUnniivveerrssiittyy,, KKoorreeaa))

D 1 1 - 3 11:00-11:30

Industrial Context of Survival Analysis to Predict Sensory Shelf Life of Snacks
Young Seung Lee (Dankook University, Korea)

D 1 1 - 4 11:30-12:00

Consumer Perception of Domestic and Foreign Rices and Low Temperature Storage for Quality
Enhancement
Eun-Hee Jang (Korea University, Korea)

June 15 (Fri)

Room 104

Sensory Evaluation Division

Recent Trends in Sensometrics and Sensory Science 



2012 KoSFoST

34

CChhaaiirr:: HHaa--YYuullll CChhuunngg ((HHaannkkyyoonngg NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa))

D 1 2 - 1 09:50-10:20

Strategies to Reduce Salt in Food
Sangwoo Cho (Pulmuone Holdings Co., Ltd., Korea)

D 1 2 - 2 10:20-10:50

The Perception of Saltiness: Recent Progress
Mee-Ra Rhyu (Korea Food Research Institute, Korea)

D 1 2 - 2 10:50-11:00    Coffee Break

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

D 1 2 - 2 11:00-11:30

Panel Discussion

Sung-Wan Song (Korea Food Industry Association, Korea)
Jong-Wook Kim (Korea Food & Drug Administration, Korea)
Ha-Yull Chung (Hankyong National University, Korea)
Chang-Hwan Oh (Semyung university, Korea)
Sang-Woo Cho (Pulmuone Holdings Co., Ltd., Korea)
Mee-Ra Rhyu (Korea Food Research Institute, Korea)
Wondae Jeong (CJ Cheiljedang R&D Center, Korea)
Jae-Ho Rhim (Lotte R&D Center, Korea)
Eui-Soo Kim (Korea Food Industry Association, Korea)

June 15 (Fri)

Room 107

Products Development Division

Guideline Development for Reducing Na
in Processed Foods
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CChhaaiirr:: HHooiikkyyuunngg KKiimm ((WWoonnkkwwaanngg UUnniivveerrssiittyy,, KKoorreeaa))

D 1 3 - 1 14:30-15:00 

Prioritizing Food Safety and Research
Joshua Gurtler (U.S. Department of Agriculture, USA)

D 1 3 - 2 15:00-15:30

Risk Assessment of Chemical Residue in Farming Aquatic Foods
Chia-Min Lin (National Kaoshiung Marine University, Taiwan)

D 1 3 - 2 15:30-15:40    Coffee Break

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

D 1 3 - 3 15:40-16:10

Development of Intervention Technologies Targeting Foodborne Pathogens at Pre-harvest 
Levels: A Translational Research Approach
Kwang Cheol Jeong (University of Florida, USA)

D 1 3 - 4 16:10-16:40

A Re-emerging Microbiological Food Safety Issue: Biogenic Amines in Fermented Soybean
Products
Jae-Hyung Mah (Korea University, Korea)

D 1 3 - 5 16:40-17:10

Antiviral Effects of Black Raspberry (Rubus coreanus) Juice on Foodborne Viral Surrogates
Mi Sook Chung (Duksung Women’s University, Korea )

June 15 (Fri)

Room 101/102

Food Safety Division - Food Microbiology Division

Recent Issues in Food Microbiology and Safety



2012 KoSFoST

36

CChhaaiirr:: MMeeeehhyyee KKiimm ((NNaattiioonnaall IInnssttiittuuttee ooff FFoooodd aanndd DDrruugg SSaaffeettyy EEvvaalluuaattiioonn,, KKoorreeaa))

D 1 4 - 1 14:30-15:00

Implication of Global Transmission of Foodborne Viruses and National Control Strategy 
Geun Woo Park (National Calicivirus Laboratory, Center for Disease Control and Prevention, USA)

D 1 4 - 2 15:00-15:30

KFDA Food Safety Policy for Imported Foods
Heon-Woo Hong (Korea Food and Drug Administration, Korea)

D 1 4 - 2 15:30-15:40 Coffee Break

CChhaaiirr:: KKii HHwwaann PPaarrkk ((CChhuunngg--AAnngg UUnniivveerrssiittyy,, KKoorreeaa))

D 1 4 - 3 15:40-16:10

Managing Risk with the Future Imported Foods Programme in New Zealand 
Mary Western (Ministry of Agriculture and Forestry, New Zealand)

D 1 4 - 4 16:10-16:40

Non-compliance Rate on Corrections in the Imported Food Filing
Seonggyun Shin (Hanyang Women’s University, Korea)

D 1 4 - 5 16:40-17:10

Customers’Perceived Risk in Food Service
Hei Ryeo Yoon (Kongju National University, Korea)

June 15 (Fri)

Room 103

Food Services Industry Division - Food Laws and
Regulations Division

Safey Management of Imported Foods Based on Risk
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CChhaaiirr:: GGyyee--WWoonn KKiimm ((HHaannkkyyoonngg NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa)) 

D 1 5 - 1 14:30-15:00 

Makgoelli Brewing Technology: Recent Advance and Future Prospects
Han-Seok Choi (National Academy of Agricultural Science, Korea)

D 1 5 - 2 15:00-15:30

Development and Industrialization of Functional Makgeolli in Gyeonggi Province
ChangHui Cho (Gyeonggido Agricultural Research & Extexnsion Services, Korea)

D 1 5 - 2 15:30-15:40    Coffee Break

CChhaaiirr:: YYoouunngg--JJuunn KKiimm ((YYoonnsseeii UUnniivveerrssiittyy,, KKoorreeaa))

D 1 5 - 3 15:40-16:10

Quality Characteristics in Distilled Spirits Using Cooper Distillation Apparatus
Chul Cheong (Seoul University of Venture & Information, Korea)

D 1 5 - 4 16:10-16:40

The Changes of Microflora during the Storage of Commercial Makgeolli  
Jae-Ho Kim (Korea Food Research Institute, Korea)

D 1 5 - 5 16:40-17:10

Organoleptic characteristics of Alcoholic Beverages using Electronic Nose and Electronic
Tongue
Bong Soo Noh (Seoul Women’s University, Korea)

June 15 (Fri)

Room 104

Brewing Science Division

The Improvement of Quality for Alcohol Beverage
by New Process and Analytical Techniques
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CChhaaiirr:: KKwwaanngg SSoooonn SShhiinn ((KKyyoonnggggii UUnniivveerrssiittyy,, KKoorreeaa))  

S L 1 - 1 09:50-10:20

Complete and Comparative Genomic Analysis of Bifidobacteria Revealed Their Rapid Genomic
Adaptation into Their Habitats
Ju-Hoon Lee (Kyung Hee University, Korea)

S L 1 - 2 10:20-10:50

Fungi Associated with Traditional Meju
Seung-Beom Hong (National Academy of Agricultural Science, RDA, Korea)

S L 1 - 2 10:50-11:00   Coffee Break 

CChhaaiirr:: YYoouunngg RRookk KKiimm ((KKyyuunngg HHeeee UUnniivveerrssiittyy,, KKoorreeaa))  

S L 1 - 3 11:00-11:30

The Role of β-Carotene and Its Cleavage Enzyme β-Carotene-15,15’-oxygenase (CMO1) during
Mammalian Embryonic Development
Youn-Kyung Kim (Rutgers University, USA)

S L 1 - 4 11:30-12:00

The Efficacy of Mungbean Protein Isolate and Mixed Hydro-gels on the Rheological Properties
of Heat-induced Porcine Myofibrillar Protein Mediated by Microbial Transglutaminase at Low-
salt Concentration
Hong Chul Lee (Michigan State University, USA)

S L 1 - 5 12:00-12:30

Determination of Key Volatile and Non-volatile Components Related to Sensory Attributes in 
Glutathione-maillard Reaction Products Using Targeted and Non-targeted Approaches
Sang Mi Lee (Ewha Womans University, Korea)

June 14 (Thu)

Room 204/205

Special Lecture Ⅰ
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CChhaaiirr:: GGii HHyyuunngg RRyyuu ((KKoonnggjjuu UUnniivveerrssiittyy,, KKoorreeaa)) 

S L 2 - 1 09:50-10:20 

Passage of Campylobacter jejuni through the Chicken Reservoir Promotes Phase Variation 
That Is Strongly Associated with Colonization in a Mouse Model
Joo-Sung Kim (Korea Food Research Institute, Korea)

S L 2 - 2 10:20-10:50

PGE2 EP1 Receptor Exacerbated Neurotoxicity in a Mouse Model of Cerebral Ischemia and
Alzheimer’s Disease
Yun Tai Kim (Korea Food Research Institute, Korea) 

S L 2 - 2 10:50-11:00    Coffee Break 

CChhaaiirr:: CChheeoonn SSeeookk PPaarrkk ((KKyyuunngg HHeeee UUnniivveerrssiittyy,, KKoorreeaa)) 

S L 2 - 3 11:00-11:30

The Molecular Mechanisms of Anti-inflammatory Effects of Dietary Omega-3 Polyunsaturated
Fatty Acids on Murine CD4+ T-cells
Wooki Kim (Kyung Hee University, Korea)

S L 2 - 4 11:30-12:00

Genome Mining in Streptomyces. Elucidation of Biosynthesis of Sesquiterpene Antibiotic, Pen-
talenolactone
Myung-Ji Seo (Korea Food Research Institute, Korea)              

S L 2 - 5 12:00-12:30

SREBP-2: Linking Cholesterol Metabolism to Autophagy
Tae-Il Jeon (Korea Food Research Institute, Korea)

June 15 (Fri)

Room 204/205

Special Lecture Ⅱ
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CChhaaiirr:: SSeeookk--IInn HHoonngg ((KKoorreeaa FFoooodd RReesseeaarrcchh IInnssttiittuuttee,, KKoorreeaa)) 

S L 3 - 1 14:30-15:00 

Anti-inflammatory Effect of Chlorogenic Acid in Intestinal Epithelial Cells
Hee Soon Shin (Korea Food Research Institute, Korea)

S L 3 - 2 15:00-15:30

Effect of Phytochemicals on the Functional Differentiation of CD4+ T cells
Min-Jung Bae (Korea Food Research Institute, Korea)

S L 3 - 2 15:30-15:40    Coffee Break 

CChhaaiirr:: HHyyuunnggjjaaee LLeeee ((DDaannkkooookk UUnniivveerrssiittyy,, KKoorreeaa))

S L 3 - 3 15:40-16:10

Selenate Prevents Adipogenesis by Activating TGF-βSignaling Pathway
Gyo-Nam Kim (Kyungnam University, Korea)

S L 3 - 4 16:10-16:40

Isoangustone A, a Novel Compound of Licorice, Inhibits Cell Proliferation by Targeting PI3K,
MKK4, and MKK7 in Human Melanoma
Nury Song (Seoul National University, Korea)

S L 3 - 5 16:40-17:10    

Neurite Outgrowth Induced by Spicatoside A, a Steroidal Saponin, via the Tyrosine Kinase A
Receptor Pathway
Jinyoung Hur (Korea Food Research institute, Korea)

June 15 (Fri)

Room 204/205

Special Lecture Ⅲ
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CChhaaiirr:: SSeeuunngg JJiinn MMaa ((MMookkppoo NNaattiioonnaall UUnniivveerrssiittyy,, KKoorreeaa)) 

G S D - 1 15:00-15:25

Development of Crack Propagation Simulation Model of a Potato Chip during Freeze Drying
Using Truss Structure Model Equivalent to Solid Structure
Won Choi (Seoul National University, Korea)

G S D - 2 15:25-15:50

Effect of Temperature, Time, and Concentration on Infusion Efficiency of Fluorescein to Starch
Seung-Hyun Choi (Kyung Hee University, Korea)

G S D - 3 15:50-16:15

Evaluation of the Antimicrobial Effects of Sulfur-containing Flavonoids (Thioflavones and
Thioflavanones)
Miran Jang (Duksung Women’s University, Korea)

G S D - 4 16:15-16:40

PDA Based Immunosensor for the Colorimetric Detection of GMO
Min-Cheol Lim (Kyung Hee University, Korea)

G S D - 4 16:40-16:45    Coffee Break

G S D - 5 16:45-17:10

Anti-diabetic and Anti-inflammatory Effects of Curcuma xanthorrhiz Roxb. on High-fat Diet-
induced Obesity in Mice
Mi-Bo Kim (Yonsei University, Korea)

G S D - 6 17:10-17:35

Selective Killing of Colon Cancer Cells by Sulforaphene through Generation of ROS
Sanguine Byun (Seoul National University, Korea)

G S D - 7 17:35-18:00 

F-12 is an LXR agonist That Regulates the Expression of Key Genes in Cholesterol Homeostasis
in Macrophages, Hepatocytes, and Intestinal cells
Minh-Hien Hoang (Korea University, Korea)

June 13 (Wed)

Room 102

Doctoral Program

Graduate Student Paper Competition
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CChhaaiirr:: HHyyuunnggeeuunn YYoooonn ((SSuunnggsshhiinn WWoommeenn’’ss UUnniivveerrssiittyy,, KKoorreeaa)) 

G S M - 1 15:00-15:25

Chitosan/Poly-γ-glutamic Acid Nanoparticles for Improving Solubility of Lutein
Da Young Hong (Hanyang University, Korea)

G S M - 2 15:25-15:50

Purificaion and Characterization of Algnate-degrading Enzyme Produced by Shewanella onei-
densis PKA 1008
Chan Sunwoo (Pukyong National University, Korea)

G S M - 3 15:50-16:15

Insect-repelling Food Packaging Film Development Using Plant Essential Oils and Encapsulation
Technologies
In-Hah Kim (Seoul Women’s University, Korea)

G S M - 4 16:15-16:40

Effects of Protopanaxadiol and Protopanaxatriol Type Saponine on the Intestinal Morphology
and Distribution of Microbial System in ICR Mouse
Ran Kim (Chungnam National University, Korea)

G S M - 4 16:40-16:45    Coffee Break

G S M - 5 16:45-17:10

Effects of Low-shear Modeled Microgravity on E. coli O157:H7 Growth and Acid-resistance
Hye Won Kim (Korea University, Korea)

G S M - 6 17:10-17:35

Ethanol Extracts of Water Spinach Containing Lycopene and Chlorophyll Inhibit Hepatotoxicity
Induced by Heavy Metals
Uijeong Yang (Sejong University, Korea)

G S M - 7 17:35-18:00 

Interactions of Soy Proteins with the Intestinal Mucosa Proteins
Ju-Young Lee (Kyungpook University, Korea)

June 13 (Wed)

Room 103

Master Program

Graduate Student Paper Competition
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June 14 & 15 (Thu & Fri)

Exhibition Hall

Session

Poster Presentation I

Poster Presentation II

Poster Presentation III

Poster Presentation IV

Time Poster Number

Thursday, June 14
09:50-13:00

P02 001-024
P05 001-007
P06 001-031
P08 001-036
P09 001-022
P14 001-108

Thursday, June 14
13:30-17:40

P04 001-018
P07 001-010
P10 001-117
P13 001-048
P16 001-020

Friday, June 15
09:50-13:00

P01 001-094
P12 001-082

P15 001-039

Friday, June 15
13:30-17:00

P11 001-217

Area

Aquatic Food Products
Lipid Science
Carbohydrate

Food Preservation & Packaging
Product Development

Food Processing

Sensory Evaluation, etc.
Nutrition

Food Hygiene & Safety
Food Engineering

Biotechnology

Food Analysis
Food Microbiology, Fermentation &

Enzyme
Food Chemistry

Health Functionality

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

Timetable of Poster Sessions
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June 14 & 15 (Thu & Fri)

Exhibition Hall

회사명

㈜교문사

㈜기산바이오텍

㈜뉴트렉스테크놀러지

㈜뉴트리

㈜뉴트리바이오텍

㈜미래에스티씨

㈜바이오사이언스출판

㈜부경에스·엠

삼양그룹 식품연구소

㈜선비에스

㈜세니젠

씨엔티교역

주식회사 애니랩

에이티프런티어㈜

엠.씨.아이.케이

㈜ 화과학

오디랩

㈜오뚜기

주식회사 와이엠씨코리아

우리옵티콤㈜

㈜이공 교역

㈜이레테크

㈜이지바이오테크

인천재능대학교 산학협력단(한식 특성화 사업단)

전남식품산업연구센터

주식회사 제너시스

㈜제이에스리서치

기후변화대응 식품안전관리사업단

진성유니텍

태신바이오사이언스

특허청

㈜티에스싸이언스

써모사이언티픽 코리아㈜

한국쓰리엠㈜

㈜한국자이

(사)한국종균협회 부설 한국미생물보존센터

㈜화신기계상사

ASANA

IBS2012

MHK 상사

출판

미생물배지 및 시약

초고압가공기기

식품첨가물 외

건강기능식품

과학기기

출판

산업용중간재 등

연구용역

연구기자재

식품환경위생제품

연구기자재

과학기구

과학기자재

분석기기

과학기자재

과학기자재

식품

화학분석기기

산업용계측기

실험기자재

출판, 소프트웨어

추출기기

산학협력단

연구 및 개발

식품

과학기기

산학협력단

과학기기, 시약

시약

특허

과학기기

분석기기

미생물배지 및 검사장비

과학분석기기

연구개발업

실험기자재

식품원료

과학기기

분석장비

031-955-6111

02-529-2282

02-3474-0490

031-776-3494

070-4077-1423

042-822-9801

02-581-4057

02-516-7331

042-865-8109

02-548-484817

02-3462-3143

031-8002-2321

02-2027-2626

031-460-9300

02-3143-2740

02-2140-5400

02-809-7848

031-421-2135

031-716-1631

02-523-7023

02-516-2636

031-436-1101

031-8041-7182

032-890-7041

061-339-1203

02-3403-9075

041-856-3677

031-670-4663

02-2164-2271

031-563-0158

1544-8080

02-2025-2800

02-3420-8600

02-3771-4174

02-553-1191

02-391-0950

02-3450-5600

02-3775-4251

053-746-9967

032-565-0677

전시 및 취급품목 연락처

Food Industry Exhibitor List
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P01 Food Analysis

P01-001 Influence of Sulfur Application Timing on the Physicochemical 
and Sensory Properties of Onions
Eunjin Kwon*, Dayeon Ryu, Jeonghee Surh Department of Food and 
Nutrition, College of Health and Welfare, Kangwon National Uni-
versity, Korea

P01-002 Influence of Fermentation Time on the Amino Acids Profiles of 
Traditional Soy Sauce and Soybean Paste
Eunjin Kwon*, Dayeon Ryu, Ki-Hyo Jang, Jeonghee Surh Department of 
Food and Nutrition, College of Health and Welfare, Kangwon National 
University, Korea

P01-003 Effects of Dietary Taxus cuspidata Sieb. et. Zucc. Seed Oil and 
Chaenomeles sinensis (Thouin) Koehne Seed Oil on the Serum 
and Tissue Profiles in Mice
Kyung-Soon Choi*, Keun-Hee Chung, Kyung-Ok Shin, Yong-Hwan Kim 
Department of Food and Nutrition, Sahmyook University, Korea, 
1Department  of Food Science & Biotechnology, Kyonggi University, 
Korea

P01-004 Effects of Robinia pseudo-acacia L. Seed Oil and Prunus 
jamasakura Sieb. Seed Oil on the Serum and Tissue Lipid 
Profiles in Mice
Kyung-Soon Choi*, Keun-Hee Chung, Kyung-Ok Shin, Yong-Hwan Kim1 

Department of Food and Nutrition, Sahmyook University, Korea, 
1Department of Food Science & Biotechnology, Kyonggi University, 
Korea

P01-005 Chemical Composition and Heavy Metal Level of Nuts Selling 
in Korea
Keun Hee Chung*, Kyung Ok Shin, Kyung-Soon Choi Department of 
Food and Nutrition, Sahmyook University, Korea

P01-006 Evaluation of Back-scattering and Transmission Raman Mea-
surements for Discrimination of Geographical Origin of Rice 
Jinyoung Hwang*, Hoeil Chung, Sukwon Kang1, Kangjin Lee1 Analytical 
Spectroscopy Lab., Department of Chemistry, Hanyang University, Korea, 
1National Academy of Agricultural Science, Rural Development Admini-
stration, Korea

P01-007 Volatile Flavor Components in Duchung Yakgwa Made by 
Different Methods
Min Kyung Kim*, Yun Geun Kim1, Sook Kyung Hyun, Sung Hee Choi 
Department of Food Science and Nutrition, Dongeui University, Korea, 
1Sancheong Oriental Medicinal Herb Institute, Korea

P01-008 Volatile Flavor Components in Parched Barleys for Adding to 
Green Tea
Min Kyung Kim*, So Ra Sin, Sung Hee Choi Department of Food Science 
and Nutrition, Blue-Bio Industry RIC, Dongeui-University, Korea

P01-009 Acrylamide Levels in Processed Korean Foods Analyzed by 
LC-MS/MS
Sanghee Lee*, Miyoung Yoo, Jung-A Kim, Minseon Koo, Hyun Jung 
Kim, Dongbin Shin, Sung-Kug Park1, Meehye Kim1 Korea Food 
Research Institute, Korea, 1Korea Food and Drug Administration, Korea

P01-010 Setup and Screening of LibertyLink® RICE 62 from Rice in the 
Korean Market by Real-time PCR
Kyungsuk Ryu*, YouJin Kwon, Junhwan Ryang, Cheongtae Kim Food 
Safety Research Institute, Nongshim Food Co., Ltd., Korea

P01-011 Physiochemical and Functional Properties of Organic or 
Conventional Apples
Seung-Hee Nam*, Jeong-Hwa Kang, Bong-Yun Oh, You-Seok Lee, 
Mi-Hyang Jang, Kyong-Ju Choi Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, 
Korea

P01-012 Analysis of Dietary Fiber Composition of Pear Flesh and Its 
Practical Application for Pear Juice Production

Seung-Hee Nam*, Sun-Hee Yim1, Jang-Hyun Park, Hee-Jeong Chae2, 
Min-Soo Park Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea, 1Pear 
Research Station, National Institute of Horticultural & Herbal Science, 
RDA, Korea, 2Food Science and Biological Department, Hoseo 
University, Korea

P01-013 Physiochemical and Functional Characterization of Four 
Colored Onions
Seung-Hee Nam*, Jeong-Hwa Kang, Bong-Yun Oh, Kil-Ja Kim, 
You-Seok Lee, Kyung-Ju Jung Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, 
Korea

P01-014 Optimum Salting Conditions and Physiochemical Properties 
Changes for Native Red Leaf Mustard Kimchi 
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, 
Mi-Hyang Jang, Kyung-Ju Jung Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, 
Korea

P01-015 Physiochemical Properties Analysis of Dolsan or Native Red 
Leaf Mustard Harvested on Different Seasons
Jeong-Hwa Kang*, Seung-Hee Nam, You-Seok Lee, Bong-Yun Oh, 
Sun-Kyung Lee, Kyong-Ju Choi Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, 
Korea

P01-016 Physiochemical Properties and Functionality of Subtropical 
Vegetable, Okra
Jeong-Hwa Kang*, Dong-Mo Son, You-Seok Lee, Seung-Hee Nam, 
Bong-Yun Oh, Kil-Ja Kim, Min-Soo Park Food and Farm Management 
Research Institute, Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-017 Quality Characteristics of Adzuki Beans Sediment According 
to Classification
Jee Yeon Ko*, Seuk Bo Song, Koan Sik Woo, Hye In Seo, Jae Saeng Lee, 
Jung In Kim, Hyun Young Kim, Do Yeon Kwak, Tae Wook Jung, Ki Young 
Kim, In Seok Oh, 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

P01-018 Antioxidant Compounds and Antioxidant Activities of Sweet 
Potatoes with Cultivated Conditions
Koan Sik Woo*, Yong Hwan Lee1, Hye In Seo, Jee Yeon Ko, Seuk Bo 
Song, Jung In Kim, Hyun Young Kim, Jae Saeng Lee, Do Yeon Kwak, Tae 
Wook Jung, Ki Young Kim, In Seok Oh, Heon Sang Jeong2, Youn Ri Lee3 

Functional Cereal Crop Research Division, Department of Functional 
Crop, National Institute of Crop Science, Rural Development Admini-
stration, Korea, 1Crop Environment Research Division, National Institute 
of Crop Science, Rural Development Administration, Korea, 2Department 
of Food Science and Technology, Chungbuk National University, Korea, 
3Department of Food and Nutrition, Daejeon Health Science College, 
Korea

P01-019 Effects of Heating and Added Solvents on Antioxidant 
Compounds and Activities of Sorghum (Sorghum bicolor L. 
Moench)
Hyun Young Kim*, Koan Sik Woo, Jee Yeon Ko, Seuk Bo Song, Jung In 
Kim, Hye In Seo, Jae Saeng Lee, Do Yeon Kwak, Tae Wook Jung, Ki 
Young Kim, In Seok Oh, Heon Sang Jeong1 Functional Cereal Crop 
Research Division, Department of Functional Crop, National Institute of 
Crop Science, Rural Development Administration, Korea, 1Department of 
Food Science and Technology, Chungbuk National University, Korea

P01-020 Physiochemical Properties Analysis of Organic or Conven-
tional Japanese Apricot (Prunus mume) Fruit
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Seung-Hee Nam, 
Hyun-Woo Kim, Kyong-Ju Choi Jellanamdo Agricultural Research and 
Extension Services, Korea
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P01-021 Determination of Isomaltooligosaccharides in Yoghurt by 
Using HPLC-ELSD
Jinhyouk Ko1,2*, Joong-Ho Kwon1, Byung-Man Kwak2, Jang-Hyuk Ahn2, 
Jong-Su Park2 1Department of Food Science and Technology, Kyungpook 
National University, Korea, 2Food Safety Center, Research and Develop-
ment Institute, Namyang Dariy Company, Korea

P01-022 A Comparison of Quality Characteristics and Contents of Func-
tional Composition of the Grapes by Environment-friendly and 
Conventional Growing Conditions
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Jin-Woo Lee, Kwan-Su 
Park, Kyong-Ju Choi Jellanamdo Agricultural Research and Extension 
Services, Korea

P01-023 Studies on the Volatile Aroma Compounds and Fermentation 
Properties of Fermented Milk Fermented with Buckwheat
Beom-Seon Lee*, Seung-Kook Park Department of Food Science and 
Biotechnology, Kyung Hee University, Korea

P01-024 Impact of Yeast Stains, Diammonium Phosphate, and Ele-
mental Sulfur Addition on the Production of Hydrogen Sulfide 
in Synthetic Grape Juice during Fermentation
Ji-Yeon Seo*, Seung-Kook Park Department of Food Science and 
Biotechnology, Kyung Hee University, Korea

P01-025 Comparison of the Essential Oil Compositions of Ixeris dentate 
(Thunb) Nakai and I. stolonifera A. Gray
Hyang-Sook Choi*, Sae-Bom Won1 Department of Food and Nutrition, 
Kyungin Women's College, Korea, 1Department of Food and Nutrition, 
Seoul National University, Korea

P01-026 Chemical Composition of the Essential Oil from Chrysan-
themum zawadskii var. latilobum Kitamura
Hyang-Sook Choi*, Sae-Bom Won1 Department of Food and Nutrition, 
Kyungin Women's College, Korea, 1Department of Food and Nutrition, 
Seoul National University, Korea

P01-027 Determination of Nitrite for Food by High-performance Anion 
Exchange Chromatography and Diazoa Method
Eun Jung Choi*, Young Sook Hwang, Hee Jeong Jeong, Na Young Kim, 
Ki Young Shin, Jung Hun Kim Seoul Metropolitan Government Research 
Institute of Public Health and Environment, Korea

P01-028 Determination of Bisphenol A in Canned & Bottled Products by 
Solid Phase Extraction and LC-MS/MS
Bu Chuhl Choe*, So Young Jung, Jae Min Sin, Min Su Jang, Sang Mi Lee, 
Young Ju Chae Seoul Metropolitan Goverment Research Institute of 
Public Health & Environment, Korea

P01-029 Quality Characteristics of Various Rice Flours for Rice 
Processed Products
Kyung-Hyung Ku*, Eun-Jeong Choi, Min-Sun Koo Korea Food 
Research Institute, Korea

P01-030 The Contents of Capsaicinoids and Ascorbic Acid in Hot 
Peppers (Capsicum annuum L.) Grown in Korea
Jeyeong Yeon*, Hyerim Jeong, Lin Li, Seongeung Lee, Junsoo 
Lee Chungbuk National University, Korea

P01-031 Comparison of Extraction Procedures for the Microbiological 
Assay of Folate Using Tri-enzyme Treatment and Korean Food 
Standards Codex in Vegetables
Seulgi Namkoong*, Yongrae Lim, Yena Kyung, Junsoo Lee Chungbuk 
National University, Korea

P01-032 Physicochemical and Functional Qualities of Commercially- 
available Saengshik Products 
Gui-Ran Kim*, Mi-Seon Jeong, Eun-Joo Park, Deokjo Jo, Ji-Young Kwak, 
Akram Kashif, Joong-Ho Kwon Department of Food Science and 
Technology, Kyungpook National University, Korea

P01-033 Long-term Stability Verification of Soybean Reference Mate-
rials for GM Analysis

Hyong-Ha Kim*, Ah-Reum Lee, Woo Jeong Kim1, Jung-Keun 
Suh1,2 Korea Research Institute of Standards and Science, Korea, 
1BIOnSYSTEMS, Korea, 2Korean German Institute of Technology, Korea

P01-034 Development of Maize DNA Reference Materials for GM 
Analysis
Hyong-Ha Kim*, Su-Kyung Lee, Woo Jeong Kim1, Jung-Keun 
Suh1,2 Korea Research Institute of Standards and Science, Korea, 
1BIOnSYSTEMS, Korea, 2Korean German Institute of Technology, Korea

P01-035 Adaptive Neuro-fuzzy Inference System and Fuzzy Inference 
System for Calibration of Lowry Protein Assay
Changho Jhin*, Keum Taek Hwang Department of Food and Nutrition, 
and Research Institute of Human Ecology Seoul National University, 
Korea

P01-036 Detection and Storage Properties of Dried and Frozen Walleye 
Pollock Irradiated by Gamma-ray during 6 Months of Storage 
at 4°C
JiYeong Baek*, Dong Yong Kim, 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

P01-037 Simultaneous Analytical Method of Residual Pesticides in 
Agricultural Products Using QuEChERS Sample Preparation 
Method
Won Young Oh1,2*, Sung Tae Kang2, Young Nae Choi1, Jung Nyun Kim1, 
Hee Duck Lee1 1Korea Advanced Food Research Institute, Korea, 2Seoul 
National University of Science and Technology, Korea

P01-038 Validation of Vitamin E Analysis in Infant Formula by HPLC 
and Collaborative Study Result
Miyoung Baek*, Jaewoo Park, Jisung Park, Sungok Song, Sunghwan Wee 
Livestock Products Standard Division, Animal, Plant, and Fisheries 
Quarantine and Inspection Agency, Korea

P01-039 Volatile Flavor Analysis of Japchae (Korean Traditional 
Noodle with Vegetables)
Ran Kim*, Seung Mi Kim1, Sung A Jegal1, Sun A Yang1, Hye Young Kim2, 
Chang Keun Sung, Eun Kyoung Mo1 Department of Food Science and 
Technology, Chungnam National University, Korea, 1Research and 
Development Center, DBIO Incorporation, Korea, 2Department of Global 
Korean Culinary Art, Woosong University, Korea

P01-040 Free Amino Acids Contents of Japchae (Korean Traditional 
Noodle with Vegetables)
Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye 
Young Kim2, Eun Kyoung Mo Research and Development Center, DBIO 
Incorporation, Korea, 1Department of Food Science and Technology, 
Chungnam National University, Korea, 2Department of Global Korean 
Culinary Art, Woosong University, Korea

P01-041 Antioxidant Capacities of Japchae (Korean Traditional Noodle 
with Vegetables)
Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye 
Young Kim2, Eun Kyoung Mo Research and Development Center, DBIO 
Incorporation, Korea, 1Department of Food Science and Technology, 
Chungnam National University, Korea, 2Department of Global Korean 
Culinary Art, Woosong University, Korea

P01-042 Quantification of Flavonoids in Several Commercial Mulberry 
(Morus sp.) Leaf Teas
Sang-Won Choi*, Won-Jeong Lee, Yeon-Jeong Jang, Yu-Jin Lee, Eun-Ok 
Kim Department of Food Science and Nutrition, Catholic University of 
Daegu, Korea

P01-043 Isolation and Quantification of Dihydroflavonol, Resveratrol, 
and Moracin Derivatives from Fermented Mulberry (Morus 
sp.) Pomace
Yu-Jin Lee*, Yeon-Jeong Jang, Se-bi Ha, Eun-Ok Kim, Sang-Won Choi 
Department of Food Science and Nutrition, Catholic University of Daegu, 
Korea
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P01-044 Comparison of Analytical Methods for Polysaccharides in Aloe 
vera Gel
Young Joo Lee*, Yun-Je Kim, Donggil Leem, Jayoung Jung1, Chang 
Yong Yoon2, Taehyung Yoon, Ji Eun Shin, Tae Seok Kang Nutrition and 
Functional Food Research Team, National Institute of Food and Drug 
Safety Evaluation, Korea, 1Toxicological Evaluation & Research 
Devision, National Institute of Food and Drug Safety Evaluation, Korea, 
2Laboratory Animal Resources Devision, National Institute of Food and 
Drug Safety Evaluation, Korea

P01-045 Enzymatic Synthesis of Capsiate by Lipase-catalyzed Acyla-
tion of Vanillyl Alcohol with Capric Acid
Daehwan Kim*, Hunjung Kim, Seungin Hong1, Inhwan Kim1, Sunguk 
Jung Nongshim Co., Ltd., Korea, 1Korea University, Korea

P01-046 Determination of Amphenicol in Foods Using LC-MS/MS and 
LTQ-orbitrap HRMS
Jong Ho Lee*, Jae-Yeon Lee, Dae Hyun Kim, Cheong-Tae Kim Food 
Safety Research Institute, Nongshim Co., Ltd., Korea

P01-047 A Composition of Organosulfur Compounds and Nutritional 
Components of Garlic (Allium sativem L.) from Different Areas 
in Korea
Miyoung Yoo*, Sunyoung Kim, Sanghee Lee, Dongbin Shin Food 
Analysis Center, Korea Food Research Institute, Korea

P01-048 GC/MS Profile of Volatile Compounds in Kimchi during Aging
SangPil Hong*, NamHyouck Lee, EunMi Kim, Dong Ahn1 Korea Food 
Research Institute, Korea 1Iowa State University, USA

P01-049 Method Validation and Quantification of Lutein and 
Zeaxanthin from Green Leafy Vegetables Using ASE and 
UPLC System
Suna Kim*, Ji-Sun Kim Food and Nutrition in Home Economics, 
College of Natural Sciences, Korea National Open University, Korea

P01-050 Effect of Different Packing Methods in Codonopsis lanceolata 
for Fresh-cut Product on the Flavor Component Patterns during 
Storage 
In-Seon Park*, Aye-Ree Youn1, Duck-Joo Choi, Yun-Jung Lee, 
Youn-Kyeong Kim, Mun-Ho Kim1, So-Rye Choi1, Ki-Hwa Kim2, Bong 
Soo Noh2 Department of Hotel Food Service and Culinary Arts, JEI 
University, Korea, 1Department of Korean Master Work and Culinary 
Arts, JEI University, Korea, 2Department of Food Science and 
Technology, Seoul Women's University, Korea

P01-051 Identification of Gamma-irradiated Ingredient in Liquid Sauces 
Using Thermoluminescence Analysis: An Inter-laboratory 
Blind Trial
Jae-Jun Ahn1*, Kashif Akram1, Ji-Yeong Baek1,2, Jeongeun Lee3, Il-Yun 
Jeong2, Joong-Ho Kwon1 1Department of Food Science and Technology, 
Kyungpook National University, Korea, 2Korea Atomic & Energy 
Research Institute, Korea, 3CJ Cheiljedang Corporation, Korea

P01-052 Luminescence Property and Mineral Characterization of 
Gamma-irradiated Fresh and White Ginsengs at Different 
Cultivated Areas
Jae-Jun Ahn*, Kashif Akram, Deokjo Jo, Eun-Joo Park, Ji-Young Kwak, 
Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P01-053 Measurement Uncertainty Assessment of Curcuminoid Ana-
lysis in Turmeric by HPLC with Linear Square Fitting
Young-Jun Kim*, Seung-Hyeon Jung1, Youngjae Shin2, Sang-Soon 
Choi Food Safety Center, Ottogi Corporation, Korea, 1R&D Center, 
Ottogi Corporation, Korea, 2Department of Environmental Horticulture, 
Dankook University, Korea

P01-054 Application of Different Techniques to Detect the Presence of 
Gamma-irradiated Component in Low Quantity in Non- 
irradiated Mushroom Powders

Kashif Akram*, Jae-Jun Ahn, Hye-Jin Park, Mi-Seon Jeong, Ji-Young 
Kwak, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P01-055 Study on the Improvement of the Simultaneous Determination 
of Preservatives by the UPLC System
Jwa-Haeng Park*, Sun Ju Choi, Dong-Hwan Oh, Soo-Yeon Cho, Gee-Ock 
Lee Seoul Regional Center, Animal Plant and Fisheries Quarantine and 
Inspection Agency, Korea

P01-056 An Improved ESR-based Detection of Gamma-irradiated 
Broccoli and Korean Cabbage Using Different Sample Drying 
Techniques
Ji-Young Kwak*, Jae-Jun Ahn, Kashif Akram, Mi-Seon Jeong, Gui-Ran 
Kim, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P01-057 Physicochemical and Unleavened Flatbread (chapati)-making 
Properties of Some Corn Cultivars
Hafiz Muhammad Shahbaz1,2*, Faqir Muhammad Anjum2, Joong-Ho 
Kwon1 1Department of Food Science and Technology, Kyungpook 
National University, Korea, 2National Institute of Food Science and 
Technology, University of Agriculture, Faisalabad, Pakistan

P01-058 Investigation of Irradiation Status of Cinnamon Powders 
Available in Korean Consumer Market
Mi-Seon Jeong*, Gui-Ran Kim, Kashif Akram, Jae-Jun Ahn, Ji-Young 
Kwak, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P01-059 Aroma Active Compounds of Nelumbo nucifera
Mi-Jung Kwon*, Dae-Young Ham, Chang-Sik Woo, Seung-Ho Ko, 
Hyung-Jye Seo Amore Pacific R&D Center, Korea

P01-060 Determination of Carmine Food Dye in Foods by TLC, HPLC 
and ICP
Ho-Soo Lim*, Jae-Chon Choi, Dong-Woo Shin, Jae-Myoung Oh, 
Sung-Bong Song, So-Hee Kim Food Additives and Packages Division, 
National Institute of Food and Drug Safety Evaluation, Korea Food and 
Drug Administration, Korea

P01-061 Method Development for Multi Residue Screening of 
Pesticides in Agricultural Products by LC/MS/MS
Hwa-Mi Lee*, Moo Song Yim, Hyun-Sook Lee, Seung Young Park, Keun 
Hwa Choi, Soo Jeong Hu, Dae Hyun Cho Hazardous Substances Analysis 
Division, Gyeongin Regional Food and Drug Administration, Korea

P01-062 Assessment of Quality Characteristics among Stout Types of 
Beer
Ki Hwa Kim*, Sue Jee Park, Jee Eun Kim, Hey Min Dong, In Sun Park, So 
Yang Hyun1, Kyung Goo Kang1, Bong Soo Noh Department of Food 
Science and Technology, Seoul Women's University, Korea, 1Research 
and Development Team, Jeju Special Self-Governing Province 
Development Corporation, Korea

P01-063 Physiological Activities Research and Nutrients of Seafood 
Addition 'Kimchi'
Chun Suk Nam*, Mi-Soon Jang, Hee-Yeon Park, Ki-Ho Nam, 
Kyoung-Chun Seo, Ji Hoe Kim Food and Safety Research Center, 
National Fisheries Research and Development Institute, Korea

P01-064 Comparative Analysis of Mineral Contents against Regional 
Restaurant Foods Consumed in Korea
Hyun-Jeong Kim*, Ji-Hyun Seo, Hyeon-Jin Cho, Hae-Jung Kwak, 
Jin-Bong Hwang1, Jeung-Sung Lee2, Junsoo Lee3, Sam-Pin Lee The 
Center for Traditional Microorganism Resources, Keimyung University, 
Korea, 1Korea Food Research Institute Food Analysis Center, Korea, 
2Daesang Corporation, Korea, 3Department of Food Science and 
Technology Chungbuk National University, Korea

P01-065 Freshness and Quality Change in Tofu Measured by Glucose 
Level 
Seon-Mi Lee*, Kwang-Geun Lee Department of Food Science and 
Biotechnology, Dongguk University, Korea



50

2012 KoSFoST

P01-066 Variation of Glucosinolate in DH Line Brassica rapa (Chinese 
Cabbage)
Xiangpeng Meng*, Yong-Pyo Lim, Man-Hyun Jo1, In-Ki Ham1, Tae-Il 
Kim1, Eun-Mo Lee1, Jong-Tae Park Department of Food Science and 
Technology, Chungnam National University, Korea, 1Chungcheongnam- 
do Agricultural Research and Extension Services Future High-Technology 
Agriculture Research Division, Korea

P01-067 Quality Characteristics of Marinated Chicken Breasts by 
Different Cooking Methods: Sous-viding, Steam Oven- 
roasting, and Pan-frying

Mi Sook Cho*, Jin A Jang, Sung Eun Bae, Ji Eun 
Oh Department of Nutritional Sciences & Food Management, Ewha 
Womans University, Korea

P01-068 Survey of Heavy Metal Contents in Health Functional Foods
Kwang Hyun Choi*, Hee Ju Yoon, Mi Hyun Ka, Cheon Hoe Kim, Seok 
Hyun Heo, Ju Hong Yang Korea Health Supplements Association Sub. 
Korea Health Supplements Institute, Korea

P01-069 Analytical Method of Mineral Oils in Sunflower Oil
Cheol-Hwan Hwang*, Hae-Soon Lee, Young-Jun Kim, Sang-Soon 
Choi Food Safety Center, Ottogi Corporation, Korea

P01-070 The Naturally Occurring Levels of Propionic Acid in Food by 
GC/FID and GC/MSD
Ju-Young Lee*, Hae-Soon Lee, Seung-Chol Lee, Young-Jun Kim, 
Sang-Soon Choi Food Safety Center, Ottogi Corporation, Korea

P01-071 Simultaneous Determination of Nine Artificial Sweeteners in 
Food Using HPLC/DAD/CAD and HPLC-ESI-MS/MS
Won-Bum Jang*, Choong-In Yun, Young-Jun Kim, Sang-Soon Choi Food 
Safety Center, Ottogi Corporation, Korea

P01-072 Characterization of Staphylococcus aureus Isolated in Korea 
Traditional Rice Cake
Haejin Wang*, Jooyoung Lee, Dayeon Lee, Dongbin Shin, Yongsun Cho 
Korea Food Research Institute, Food Analysis Center, Korea

P01-073 Contamination Patterns and Subtyping of Listeria monocyto-
genes in the Food-processing Environment Using Automated 
Repetitive Element-based PCR
Jooyoung Lee*, Haejin Wang, Dayeon Lee, Yongsun Cho Korea Food 
Research Institute, Food Analysis Center, Korea

P01-074 Analysis of Marker/biological Active Compounds of Eleuthe-
rococcus Senticosus for Standardization of Raw Material
Chang Hwa Jung*, Sun-Hye Lim, Jiyun Ahn, Tae-Il Jeon, Tae-Youl 
Ha Korea Food Research Institute, Korea

P01-075 Development of Analytical Method for Iodine in Food Using 
ICP-MS
Young Joo Lee*, Yun-Je Kim, YoonJin Lee, JinHa Lee, Donggil Leem, 
Taehyung Yoon, Jin Hee Lee, Tae Seok Kang Nutrition and Functional 
Food Research Team, National Institute of Food and Drug Safety 
Evaluation, Korea

P01-076 Development of Our Country Liqueur Recipe
Jeong-Ran Yun*, Tae-Young Kim, Eun-Young Lee, Han-Seok Choi, 
Myung-Jo Kim1 National Academy of Agricultural Science, Korea, 
1Kangwon National University, Korea

P01-077 Metabolic Profiling and Identification of Key Chemical Marker 
for the Fermented Opuntia ficus-indica Using UPLC/TOF MSE

Dong Woon Cho*, Heat Nim Um, Da Som Lee, Dong Gwang Lee, Dae 
Hee Lee, Byung Serk Hurk, Chi Youl Park1, Sang Chul Bae1 Department 
of Bio-Research & Development Center, Sempio Foods Company, Korea, 
1Waters Korea, Korea

P01-078 Determination of Liquid Paraffin in Foods by TLC and 
Gravimetric Analysis after Soxhlet Extraction
Ho-Soo Lim*, Jae-Chon Choi, Dong-Woo Shin, Jae-Myoung Oh, Su-Jin 
Jang, So-Hee Kim Food Additives and Packages Division, National 
Institute of Food and Drug Safety Evaluation, Korea Food and Drug 
Administration, Korea

P01-079 Identification of Volatile Flavor Components in Commercial 
Rice Makgeolli Using HS-SPME
Heeyong Jung*, Kee Jai Park, Jeong Ho Lim, Hey-Ryun Kim, Jae-Ho Kim, 
Byung-Hak Ahn Korea Food Research Institute, Korea

P01-080 Comparison of HPLC and Enzymatic Methods to Determine 
Biogenic Amines in Doenjang and Gochujang
You-Kyung Oh*, Jae-Ick Lee, Young-Wan Kim Department of Food and 
Biotechnology, Korea University, Korea

P01-081 Dietary Royal Jelly Improves Epidermal Hydration with 
Altered Expression of Ceramide Metabolizing Enzymes in 
C57BL Mice
Sang Hun Jeon*, YunHi Cho Department of Medical Nutrition, Graduate 
School of East-West Medical Science, Kyung Hee University, Korea

P01-082 Discrimination of Origin for Mung Bean and Polished Mung 
Bean Using Energy Dispersive X-ray Fluorescence Spectro-
meter
Ji Young Moon*, Bong Soo Noh1 National Agricultural Products Quality 
Management Service, Korea, 1Seoul Women's University, Korea

P01-083 Capsaicin Content and Scoville Scores of Commercial and 
Traditional Gochujang
Hye Lyun Jeon*, Na Yeon Kim, Hye Lim Oh, Mee Ree Kim Department 
of Food & Nutrition, Chungnam National University, Korea

P01-084 Properties and Changes of Anthocyanins by the Type of 
Processing in Korean Colored Potato
Heon Woong Kim*, Jung Bong Kim, Sung Ryong Kim1, Soo Muk Cho, 
Young Min Lee, Young Sook Cho, Jae Hyun Kim, Haeng Ran Kim, Dong 
Jin Lee2 National Academy of Agricultural Science, RDA, Korea, 1Jeju 
Special Self-Governing Province Agricultural Research & Extension 
Services, Korea, 2Department of Crop Science and Biotechnology, 
Dankook University, Korea

P01-085 The Content and Composition of Carotenoids in Pepper 
(Capsicum annum L.) Germplasms
Hyun Nye Yoon*, Heon Woong Kim, Jung Bong Kim, Young Sook Cho, 
Kil Soo Jang1, Na Young No, Ho Cheol Ko, Jae Hyun Kim, Haeng Ran 
Kim, Dong Jin Lee2 National Academy of Agricultural Science, RDA, 
Korea, 1Gyeongsangbuk-do Agricultural Research & Extension Services, 
Korea, 2Department of Crop Science and Biotechnology, Dankook 
University, Korea

P01-086 Identification of Anthocyanin of Black Nightshade (Solanum 
nigrum var.) Using the LC-DAD-ESI/MS
Su Yeon Kim*, Heon Woong Kim, Jung Bong Kim, Ya Seong Lee1, Ki 
Moon Park2, Young Sook Cho, Jae Hyun Kim, Haeng Ran Kim National 
Academy of Agricultural Science, RDA, Korea, 1Jeollanam-do Agricul-
tural Research & Extension Services, Korea, 2Department of food science 
& Biotechnology, Sungkyunkwan University, Korea

P01-087 Changes in the Content of Twenty Seven Lignans by Processed 
Conditions of Omija Fruit (Schisandra chinensis Baillon)
Jung Bong Kim*, Heon Woong Kim, Soo Muk Cho, Su Yeon Kim, Young 
Min Lee, Young Sook Cho, Jae Hyun Kim, Haeng Ran Kim, Seok Tae 
Jeong, Dong Jin Lee1 National Academy of Agricultural Science, RDA, 
Korea, 1Department of Crop Science and Biotechnology, Dankook 
University, Korea

P01-088 A Comparative Study on -carotene Contents in Food 
Resources
Bo Min Kim*, Su Yeon Kim, Heon Woong Kim, Hyun Nye Yoon, Jung 
Bong Kim, So Young Kim, Se Na Kim, Young Sook Cho, Jae Hyun Kim, 
Haeng Ran Kim, Hong Ju Park National Academy of Agricultural Science, 
RDA, Korea
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P02 Aquatic Food Products

P02-001 Masking Effect on Fish Odor of Sliced and Dried Bastard 
Halibut by Treating Pyroligneous Liquid
Kwon Hyun Park*, Ki Hyun Kim, Hyeon Jeong Kim, Min Ji Kim, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/ 
Institute of Marine Industry, Gyeongsang National University, Korea, 
1Department of Food Nutrition, Gyeongsang National University, Korea

P02-002 Hygiene and Food Component Characterizations of Com-
mercial Sliced and Dried Fish 
Ki Hyun Kim*, Kwon Hyun Park, Min Ji Kim, Hyeon Jeong Kim, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/ 
Institute of Marine Industry, Gyeongsang National University, Korea, 
1Department of Food Nutrition, Gyeongsang National University, Korea

P02-003 Food Biochemical and Hygienic Quality Characterization of 
Commercial Semi-dried Mackerel and Hairtail
Hyeon Jeong Kim*, Kwon Hyun Park, Min Ji Kim, Ki Hyun Kim, Ji Hye 
Kim, Min Soo Heu1, Jin-Soo Kim Department of Seafood Science and 
Technology/Institute of Marine Industry, Gyeongsang National 
University, Korea, 1Department of Food Nutrition, Gyeongsang National 
University, Korea

P02-004 Preparation and Characterization of Canned Skipjack Tuna for 
Health Care
Hyeon Jeong Kim*, Min Ji Kim, Ki Hyun Kim, Seung Jun Ji2, Kyung Hun 
Lim2, Kwon Hyun Park, Joon Ho Shin, Min Soo Heu1, Jin-Soo Kim 
Department of Seafood Science and Technology/Institute of Marine 
Industry, Gyeongsang National University, Korea, 1Department of Food 
Nutrition, Gyeongsang National University, Korea, 2Sajo Industry Ltd Co, 
Korea

P02-005 Bitterness Improvement of Exopeptidase-positive Fractions 
from Octopus Hepatopancreas Fractionated by the Ultrafilt-
ration
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Kwon Hyun Park, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/ 
Institute of Marine Industry, Gyeongsang National University, Korea, 
1Department of Food Nutrition, Gyeongsang National University, Korea

P02-006 Debittering of Exopeptidase-positive Fractions from Octopus 
Hepatopancreas Extracts by Various Fractionation Methods
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Kwon Hyun Park, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/ 
Institute of Marine Industry, Gyeongsang National University, Korea, 
1Department of Food Nutrition, Gyeongsang National University, Korea

P02-007 Comparative Study of Concentration of Mercury and Lead, and 
Chemical Characteristics of Japanese and Korean Chub 
Mackerel (Scomber japonicus) 
Seong Yeon Hwang*, Hyang Mi Choi, Jin Han Bae1, Sun Young Lim 
Division of Marine Environment & Bioscience, Korea Maritime 
University, Korea, 1National Fisheries Products Quality Inspection 
Service, Korea

P02-008 Food Biochemical Characteristics of Commercial Seasoned 
Sea Squirt
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Ji Hye Kim, Ji Sun Lee, 
Kwon Hyun Park, Min Soo Heu1, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 2Department of Food Nutrition, Gyeongsang 
National University, Korea

P02-009 Study on the Size of Bastard Halibut as a Raw Material of 
Sikhae
Ji Sun Lee*, Kwon Hyun Park, Jun Ho Shin, Min Ji Kim, Hyeon Jeong 
Kim, Ki Hyun Kim, Ji Hye Kim, Min Soo Heu1, Jin-Soo Kim Department 
of Seafood Science and Technology/Institute of Marine Industry, 
Gyeongsang National University, Korea, 1Department of Food Nutrition, 
Gyeongsang National University, Korea

P02-010 Functional Properties and Sanitary Characteristics of 
Commercial Seasoned Sea Squirt
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Ji Hye Kim, Ji Sun Lee, 
Kwon Hyun Park, Min Soo Heu1, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Department of Seafood Science and Techno-
logy/Institute of Marine Industry, Gyeongsang National University, Korea

P02-011 Taste and Nutritional Characteristics of Commercial Seasoned 
Sea Squirt
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Ji Hye Kim, Ji Sun Lee, 
Kwon Hyun Park, Min Soo Heu1, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Department of Food Nutrition, Gyeongsang 
National University, Korea

P02-012 Recovery and Fractionation of Serine Protease Inhibitors from 
the Roe of Bastard Halibut by the Various Methods 
Min Soo Heu*, Sang Mok Song, Il Yong Kim, Ga Ram Kim, Suk Hwang 
Jeong, Ki Hyun Kim1, Min Ji Kim1, Hyeon Jeong Kim1, Jin-Soo Kim1 

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

P02-013 Purification and Characterization of a Serine Protease Inhibitor 
from the Roe of Bastard Halibut, Paralichthys olivaceus 
Min Soo Heu*, Sang Mok Song, Il Yong Kim, Min Ji Kim1, Ki Hyun Kim1, 
Jin-Soo Kim1 Department of Nutrition & Food Science/Institute of Marine 
Industry, Gyeongsang National University, Korea, 1Department of 
Seafood Science & Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea

P02-014 Fractionation and Recovery of the Protease Inhibitors from Fish 
Roes by Polyethylene Glycol Precipitation 
Min Soo Heu*, Il Yong Kim, Sang Mok Song, Ga Ram Kim, Suk Hwang 
Jeong, Ki Hyun Kim1, Hyeon Jeong Kim1, Jin-Soo Kim1 Department of 
Nutrition & Food Science/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Department of Seafood Science & 
Technology/Institute of Marine Industry, Gyeongsang National 
University, Korea

P02-015 Fractionation and Protease Inhibitory Activity of Positive 
Fractions from Fish Roes Extracts Using 30 and 10 kDa 
Molecular Cutoff Membrane 
Min Soo Heu*, Il Yong Kim, Sang Mok Song, Min Ji Kim1, Ki Hyun Kim1, 
Ji Hye Kim1, Jin-Soo Kim1 Department of Nutrition & Food Science/ 
Institute of Marine Industry, Gyeongsang National University, Korea, 
1Department of Seafood Science & Technology/Institute of Marine 
Industry, Gyeongsang National University, Korea

P02-016 Scale-up Processing Development of Protease Inhibitor 
Fractions from Fish Roes Extracts by Ultrafiltration System 
Min Soo Heu*, Sang Mok Song, Il Yong Kim, Ga Ram Kim, Ki Hyun 
Kim1, Hyeon Jeong Kim1, Jin-Soo Kim1 Department of Nutrition & Food 
Science/ Institute of Marine Industry, Gyeongsang National University, 
Korea, 1Department of Seafood Science & Technology/Institute of Marine 
Industry, Gyeongsang National University, Korea

P02-017 Kinetic Properties and Specificity of the Purified Serine 
Protease Inhibitor from the Roes of Tunas 
Min Soo Heu*, Seung Jun Ji1, Sang Mok Song, Jin-Soo Kim2 Department 
of Seafood Science and Technology/Institute of Marine Industry, 
Gyeongsang National University, Korea, 1Sajo Industries Co. LTD., 
Korea, 2Department of Seafood Science and Technology/Institute of 
Marine Industry, Gyeongsang National University, Korea

P02-018 A Study on the Shelf Life Extension of Cuttlefish (Sepia 
officinalis L.) Kimchi
Kyoung-Chun Seo*, Hee-Yeon Park, Mi-Soon Jang, Ki-Ho Nam, Chun 
Suk Nam, Won-Ju Kwan Food and Safety Research Center, National 
Fisheries Research & Development Institute, Korea
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P02-019 Effect of Setting on the Quality Properties of Giant Squid 
(Ommastrephes bartrami) Surimi-based Product with Gel 
Texture Enhancers
Won Il Cho*, Seung Hwa Choi1, Sang Moo Kim Department of Marine 
Food Science and Technology, Gangneung-Wonju National University, 
Korea, 1Marinebio Advenced Material Cluster Center, Gangneung-Wonju 
National University, Korea

P02-020 The Extension of the Shelf-life of Low Salt Squid Jeotgal with 
the Addition of Nisin
Young Il Kim*, Sik Ham, Kyoung Gook Lee1, Sang Moo Kim1 Jung E 
Food Vile, Koera, 1Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

P02-021 Quality Properties of Enzymatic Hen clam Hydrolysate
Sik Ham*, Kyoung Gook Lee1, Sang Moo Kim1 Jung E Food Vile, Korea, 
1Department of Marine Food Science and Technology, Gangneung-Wonju 
National University, Korea

P02-022 Preparation of Seasonings Using Pen Shell By-products and Its 
Quality Characterization
Ji Hoon Lim*, Byoung-Mok Kim, Young-Myoung Kim Korea Food 
Research Institute, Marine Biotechnology Research Center, Korea

P02-023 Preparation of Intermediate Moisture Content Food (IMF) 
Using Pen-shell (Atrina pectinata) Adductor Muscle and Its 
Quality Characterization
Wang-Hyun Ha*, Byuong-Mok Kim, Young-Myoung Kim Korea Food 
Research Institute, Marine Biotechnology Research Center, Korea

P02-024 Preparation of Surimi and Fish Cake by Use of Pen Shell 
(Atrina pectinata) Adductor Muscle and Its Quality Charac-
terization
Il-Yong Ji*, Byoung-Mok Kim, Young-Myoung Kim Korea Food 
Research Institute, Marine Biotechnology Research Center, Korea

P04 Sensory Evaluation & Etc.

P04-001 Understanding Consumer Behaviors for Commercial Beverage 
Products: Consumer Acceptability and Contextual Appropri-
ateness
Hyun-Kyung Kim*, Seon-Young Jeon, Kwang-Ok Kim Department of 
Food Science and Engineering, Ewha Womans University, Korea

P04-002 Physical Quality Characteristics on the Red Pepper According 
to Cultivation Area, Varieties
Kyung-Hyung Ku*, Kyung-A Lee, Eun-Jung Choi, Jae-Bok Park Korea 
Food Research Institute, Korea

P04-003 Effect of Product Information on Consumer Perception of 
“Goso” Flavor of Soymilk
Min-Ji Kim*, So-Hee Hwang, Jae-Hee Hong Department of Foods & 
Nutrition, Kookmin University, Korea

P04-004 Investigation of Test Performance over Repeated Sessions 
Using Signal Detection Theory: Confirmation of Differences in 
Cognitive Strategies Used for Identification Methods (A-Not 
A, m-AFC) and DTFM
Young-Mi Lee*, Hye-Seong Lee1 Lotte R&D Center, Korea, 1Department 
of Food Science and Engineering, Ewha Womans University, Korea

P04-005 Sensory Profiling of Commercial Korean Distilled Sojues
Seung-Joo Lee*, Cheon-Soo Park Department of Food Service Manage-
ment, Sejong University, Korea

P04-006 Effect of Heating Condition on the Physicochemical Cha-
racteristics of Beef Galbi
SangPil Hong*, EunJi Jo, NamHyouck Lee, YoungEon Kim Korea Food 
Research Institute, Korea

P04-007 Characteristics of Kimchi Prepared with Some Modified 
Recipe
SangPil Hong*, Ara Kim, NamHyouck Lee, MinA Lee, ByeongSeork 
Hurh1 Korea Food Research Institute, Korea, 1Sempio, Korea

P04-008 Quality Characteristics of Seollengtang Prepared by Tradi-
tional and High Pressure Heating Method
YoungHo Kim*, SangPil Hong, NamHyouck Lee, EunJung Kang1, 
BoYeon Chung1 Korea Food Research Institute, Korea, 1IYeon FnC Co., 
Ltd., Korea

P04-009 Descriptive Sensory Characteristics of Various Dasik (Korean 
Traditional Confectioneries)
Lana Chung*, Jeong Eun Yang, Soon Ah Choi, JaeHwan Lee1, Yeong-Ok 
Song2, Hyun-Jung Chung3 College of Hotel & Tourism Management, 
Kyung Hee University, Korea, 1Department of Food Science and 
Biotechnology, Sungkyunkwan University, Korea, 2Depertment of Food 
Science and Nutrition, Pusan National University, Korea, 3Department of 
Food and Nutrition, Inha University, Korea

P04-010 Drivers of Liking and Disliking in Dasik (Korean Traditional 
Confectioneries)
Lana Chung*, Soon Ah Choi, Jeong Eun Yang, Ji Hyeon Lee College of 
Hotel & Tourism Management, Kyung Hee University, Korea

P04-011 Cross-cultural Comparisons of Taste Preferences and Food 
Neophobia Scale between Korean and Chinese Women
Mi Sook Cho*, Sungeun Bae, Jin A Jang, Jieun Oh, Kyungwon Lee 
Department of Nutritional Sciences & Food Management, Ewha Womans 
University, Korea

P04-012 Sensory Discrimination Test Sensitivity: Effects of Affective 
State of Mind on the Measurement of Perceived Difference 
between the Reference and Salt-reduced Product
Hye-Min Sim*, Hye-Lim Kim, Yoon-Jung Choi, Min-A Kim, Hye-Seong 
Lee Department of Food Science and Technology, Ewha Womans 
University, Korea

P04-013 Visualizing Products’ Psychological Positioning (Image) for 
Marketing of Foods and Beverages
In-Ah Kim*, Min-A Kim, Hye-Seong Lee Department of Food Science 
and Technology, Ewha Womans University, Korea

P04-014 Analysis of Japanese Consumers’ Preference Structure for 
Kimchi
Seonhwa Jeong*, Sunghoon Park World Institute of Kimchi, Korea

P04-015 Analysis of Consumers’ Attitude and Sensory Evaluation of 
Korean Traditional Red Pepper Powder in USA
Min-A Lee*, Eun-Hae Kim, Jee-Ahe Ahn, Eun-Mi Kim Korea Food 
Research Institute, Korea

P04-016 The Evaluation of Microwave Oven Performance by Water 
Heating
Mi Sook Cho*, Ji Yun Yeo, Joo Young Ha1, Ye Jin Lee Department of 
Nutritional Science and Food Management, Ewha Womans University, 
Korea, 1Samsung Electronics Co., Korea

P04-017 Optimization of Reheating Time of Rice in Microwave Oven
Mi Sook Cho*, Ye Jin Lee, Joo Young Ha1, Ji Yun Yeo Department of 
Nutritional Science and Food Management, Ewha Womans University, 
Korea, 1Samsung Electronics Co., Korea

P04-018 Consumer Preferences of Commercial Rice Wines (Takju) with 
Sensory Characterization
Seung-Joo Lee*, Cheon-Soo Park, Mi-Sun Lee, Hyun-Hee Jin 
Department  of Foodservice Management, Sejong University, Korea

P04-019 Difference of Consumers’ Attitude and Purchase Intention 
Based on Risk Perception of Sushi
Mi Sook Cho*, Kyung Won Lee, Ji Eun Oh Department of Nutrition 
Sciences & Food Management, Ewha Womans University, Korea
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P05 Lipid Science

P05-001 In Vitro Digestion Stability of Lipid Oxidation Products Present 
in Oxidized Fatty Acids and Thermodegraded Soybean Oil
Dayeon Ryu*, Eunjin Kwon, Tae Hoon No, Jeonghee Surh Department of 
Food and Nutrition, College of Health and Welfare, Kangwon National 
University, Korea

P05-002 Influence of Heating Temperature and Time on the Profiles of 
Oxidation Products of Linoleic Acid and Linolenic Acid
Dayeon Ryu*, Eunjin Kwon, Jeonghee Surh Department of Food and 
Nutrition, College of Health and Welfare, Kangwon National University, 
Korea

P05-003 Effects of Oil Refining on Physicochemical Property and 
Thermal Oxidation Stability of Extra Virgin and Refined Olive 
Oils for Deep-fat Frying Chicken
Hyun-Seok Kim*, Sung Kwon Ryu1, Young Jun Kim2, Koo Min Chung 
Department of Food Science & Biotechnology, Andong National 
University, Korea, 1Department of Food Science & Technology, Kyung 
Hee University, Korea, 2Department of Food & Biotechnology, Korea 
University, Korea

P05-004 Physicochemical of Green Tea Extract-enriched Rice Bran Oil 
during Deep Frying of French Fries
Anggi Hayu Hapsari*, Sung-Hee Lee1, Jong-Bang Eun Department of 
Food Science and Technology and Functional Food Research Center, 
Chonnam National University, Korea, 1Department of Food Nutrition and 
Culinary, Chosun College of Science and Technology, Korea

P05-005 Determination of Rancidity for the Thermally-oxidized Edible 
Oils: Practical Application of FoodLab Fat and miniFood
Chang Woo Kwon1*, Kyung-Min Park1, Seung Jun Choi2, Jeong Woong 
Park3, Pahn-Shick Chang1,2,4 1Department of Agricultural Biotechnology, 
Seoul National University, Korea, 2Center for Food Safety and 
Toxicology, Seoul National University, Korea, 3Sanigen Co., Ltd., Korea, 
4Center for Agricultural Biomaterials, Seoul National University, Korea

P05-006 Temperature Dependence of Sunflower Oil Oxidation Affected 
by Light
Eunok Choe*, Leejin Jung, Soojeong Son Department of Food and 
Nutrition, Inha University, Korea

P05-007 Light Effects on Temperature Dependence of Tocopherol 
Degradation during Sunflower Oil Oxidation 
Eunok Choe*, Jeesu Choe, Haecheon Ahn Department of Food and 
Nutrition, Inha University, Korea

P06 Carbohydrate

P06-001 Preparation of Antibacterial Edible Film for Oral Health Using 
Pullulan and Scutellariae Radix
Yoon-Gyoung Choi*, Seung-Taik Lim, Jeong-Jun Yu1 Graduate School 
of Life Science and Biotechnology, Korea University, Korea, 1CL Pharm, 
Korea

P06-002 Physicochemical Properties of Starches from Korean Rice 
Varieties
Hye Min Han*, Jun Hyun Cho1, SangGuan You2, Bong Kyung 
Koh Keimyung University, Korea, 1National Institute of Crop Science, 
Korea, 2Gangneung-Wonju National University, Korea

P06-003 Effect of Hydrocolloids on the Quality of Rice Dumpling Skin
Eun Ji Lim*, Su Jung Choi, Eun Jung Lee Samsung Fine Chemicals., 
Korea

P06-004 Chemical Composition and Structural Characteristics Affec-
ting Gelatinization and Pasting Properties of Potato Flour and 
Starch
Hyun-Seok Kim* Department of Food Science & Biotechnology, Andong 
National University, Korea

P06-005 Preparation of Aqueous CoQ10-starch Dispersion
Han-Kyul Yoon*, Tae-Rang Seo, Seung-Taik Lim Graduate School of 
Life Science and Biotechnology, Korea University, Korea

P06-006 Preparation of Starch Nano-complexes with Long Chain Fatty 
Acids in Aqueous Systems
Tae-Rang Seo*, Seung-Taik Lim Graduate School of Life Science and 
Biotechnology, Korea University, Korea

P06-007 Synthesis and Characterization of Citrate Derivatives of Waxy 
and Normal Corn Starch by Reactive Extrusion
Seung Hyun Kim*, Koo Min Chung, Hyun-Seok Kim Department of 
Food Science & Biotechnology, Andong National University, Korea

P06-008 Repeated-hydrothermal Treatment of Water Yam Starch. Its 
Structural, Physicochemical and Digestibility Characteristic
Khanh Son Trinh*, Hye Jin Lim, Hye Rim Jang, Suk Young Lee, Bu Min 
Kim, Tae Wha Moon Department of Agricultural Biotechnology and 
Center for Agricultural Biomaterials, Seoul National University, Korea

P06-009 Slowly Digestible Sweet Potato Flour: Preparation and 
Physicochemical Characterization
Ji Hong Ahn*, Hye Rim Baek, Bo Hyun Kim, Hye In Kim, Tae Wha Moon 
Department of Agricultural Biotechnology and Center for Agricultural 
Biomaterials, Seoul National University, Korea

P06-010 Preparation of Aqueous Octacosanol Dispersion by Blending 
with Maize Starches and Dextrin
Du-yun Jeang*, Ju Hun Lee, Hee-Young Kim, Seung-Taik Lim School of 
Life Sciences and Biotechnology, Korea University, Korea

P06-011 Formation of Crystalline Complexes between Amylomaize 
Dextrin and Ceramide for Increasing Water Solubility
Hee-Young Kim*, Seung-Taik Lim School of Life Sciences and 
Biotechnology, Korea University, Korea

P06-012 Pasting Property, Rheology, and Freeze-thaw Stability of Waxy 
Rice Starch-hydroxypropylmethylcellulose (HPMC) Compo-
sites: Effect of HPMC Viscosity
Hyun-Seok Kim* Dept. of Food Science & Biotechnology, Andong 
National University, Korea

P06-013 Physicochemical Properties of Wet-milled Rice Flours with 
Different Milling Conditions
So-Hyun Cho*, Fu-hung Hsieh1, Jong-Bang Eun Department of Food 
Science and Technology, Chonnam National University, Korea, 
1Department of Biological Engineering, University of Missouri, USA

P06-014 Effect of Physical Processing of Rice Bran on Shelf Life 
Extension by Inhibiting Its Rancidity Formation and Content of 
Bioactive Components
Sungmin Kim*, Donghwa Cho, Seung-Taik Lim School of Life Sciences 
and Biotechnology, Korea University, Korea

P06-015 Rheological and Thermal Properties of Pregelatinized Waxy 
Potato Starch
Doori Kim*, Byoungseung Yoo Department of Food Science and 
Biotechnology, Dongguk University, Korea

P06-016 Characterization of Normal and Waxy Rice Starches after Ultra 
Fine Pulverization
Jung-Ah Han*, Bo-Hyun Hwang, Ji-Soo Han Department of Foodservice 
Management and Nutrition, Sangmyung University, Korea

P06-017 Quality Properties of Rice Madeleine Prepared from Rice Flour 
with Different Contents of Pine Needle Powder and Extract
Malshick Shin*, Won Ji Kim, Song Min Oh Chonnam National 
University, Korea

P06-018 Physicochemical Properties of Non-waxy Rice Flours Extruded 
with Different Barrel Temperatures
Malshick Shin*, So Hee Jung, Wiesoo Kang1 Department of Food and 
Nutrition, Chonnam National University, Korea, 1Department of Bio- 
Health Technology, Kangwon National University, Korea
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P06-019 Antioxidant Activities of Mung Bean Hull Extracts from Four 
Korean Varieties Using Different Extraction Methods
Malshick Shin*, Junhee No, Ji-Myoung Kim, Kyong-Ae Lee1 Department 
of Food and Nutrition, Chonnam National University, Korea, 1Depart-
ment of Food and Nutrition, Soonchunhyang University, Korea

P06-020 Rheological Comparison of Commercial Food Thickeners 
Marketed in Korea in Various Media for the Management of 
Dysphagia
Hyun-Moon Cho*, Sol-ji Lee, Byoungseung Yoo Department of Food 
Science and Biotechnology, Dongguk University, Korea

P06-021 Characterization of Mung Bean Starches and Starch Gels with 
Different Starch Isolation Methods
Malshick Shin*, Ok-Yun Chun, Hyang Sook Kim1 Chonnam National 
University, Korea, 1Chungbuk National University, Korea

P06-022 Molecular Cloning and Hydrolytic Characteristics of 
Laminarin-hydrolyzing Enzyme from Streptomyces sp.
Jang-Bin Woo*, Hae-Nah Kang, Chang-Bae Cho, Ja-Eun Chung, Soo-Bok 
Lee Yonsei University, Korea

P06-023 Structural Characteristics and Active Moieties of Immuno-
stimulating Polysaccharide Isolated from Angelica gigas Nakai
Hye-Ryung Park*, Byung Jick Min, Moon-Su Lee, Sun Young Kim1, 
Kwang-Soon Shin Kyonggi University, Korea, 1Hongcheon Institute of 
Medicinal Herb, Korea

P06-024 Interaction of Cycloamylose with Lysolecithin, Vitamin K3, 
and Sodium Dodecyl Sulfate (SDS) Using Isothermal Titration 
Calorimetry and 1H NMR
Shin-Joung Rho*, Saehun Mun, Yong-Ro Kim Center for Agricultural 
Biomaterials, Department of Biosystems and Biomaterials Science and 
Engineering, Seoul National University, Korea

P06-025 Structure-Activity Relationship of Sulfated Polysaccharide 
from Codium fragile
Mehdi Tabarsa*, SangGuan You Department of Marine Food Science 
and Technology, Gangneung-Wonju National University, Korea

P06-026 Purification, Characterization and Immunostimulating Activi-
ties of Sulfated Polysaccharides Isolated from Ecklonia cava
Rong-an Cao1,2*, SangGuan You1 1Department of Marine Food Science 
and Technology, Gangneung-Wonju National University, Korea, 2College 
of Food Science, Heilongjiang Bayi Agricultural University, China

P06-027 Molecular Characteristics and Bioactivities of Exopoly-
saccharides from Lactobacillus confusus CMU 198
Utoomporn Surayot*, DongJin Lee, SangGuan You Department of 
Marine Food Science and Technology, Gangneung-Wonju National 
University, Korea

P06-028 Physical and Chemical Characteristics of Extruded Rice and 
Germinated Brown Rice Flours 
Eunhye Choi*, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

P06-029 Specific Surface Area Modulate Hydrolysis of Native Starch by 
Porcine Pancreatic -Amylase (PPA)
Yu-Jung Jung*, Myo-Jeong Kim, Jae Cherl Kim Department of Food and 
Life Science, Inje University, Korea

P06-030 Physicochemical Properties of Starch from Jet-milled Rice 
Flour and Its Application in Bread Preparation
Younghee Jo*, Kyung-Heon Kim, Dodan Kwon, Seong-Ryul Kim, Joong- 
Hyuck Auh Department of Food Science and Technology, Chung-Ang 
University, Korea

P06-031 Antioxidant Activities of Mung Bean Starch Extracts from Four 
Korean Varieties
Malshick Shin*, Junhee No, Eunok Choe1, Wonji Kim, Ok-Yun Chun 
Department of Food and Nutrition, Chonnam National University, Korea, 
1Department of Food and Nutrition, Inha University, Korea

P06-032 Immnune Stimulating Activity of Low Molecular Weight β
-glucan Degraded by Gamma Irradiation
Jong-il Choi*, Nak-Yun Sung, Jae-Hun Kim, Ju-Woon Lee Korea Atomic 
Energy Research Institute, Korea

P07 Nutrition

P07-001 Determination of Oils and Fats Contents in Foods by Using 
Bench-top NMR Analyzer
Hyun Jung Jung*, Byeong Keun Kim, Eun Ah Lee, Dong Hee Kim, Tae 
Kyung Sung1, Sung Hyeok Jang1, Cheong Tae Kim Food Safety Research 
Institute, Nongshim Co., Ltd, Korea, 1Sun BS Co., Ltd, Korea

P07-002 Standardization of Food Code of Food Composition Database 
in Korea
Woo-Jeong Shin*, Young-Sook Cho, Jung-Bong Kim, So-Young Kim, 
Hong-Ju Park, Haeng-Ran Kim, Se-Na Kim Functional Food & Nutrition 
Division, Department of Agrofood Resources, National Academy of 
Agricultural Sciences(NAAS), Rural Development Administration(RDA), 
Korea

P07-003 Nutrient Composition of Sweet Potato (Ipomoea batatas (L.) 
Lam.) from Various Cultivars
Hye-Kyung Han*, Min-Seung Kang, Jung-Bong Kim, So-Young Kim, 
Se-Na Kim, Haeng-Ran Kim, Hong-Ju Park, Young-Sook Cho 
Functional Food & Nutrition Division, Department of Agrofood 
Resources, National Academy of Agricultural Sciences(NAAS), Rural 
Development Administration(RDA), Korea

P07-004 Construct of Amino Acid in the Korean Food Functional 
Composition Database
Min-Seung Kang*, Hye-Kyoung Han, Jung-Bong Kim, So-Young Kim, 
Se-Na Kim, Haeng-Ran Kim, Hong-Ju Park, Young-Sook Cho Functional 
Food & Nutrition Division, Department of Agrofood Resources, National 
Academy of Agricultural Sciences(NAAS), Rural Development Admini-
stration(RDA), Korea

P07-005 Sasa quelpaertensis Leaves Extract Possess an Anti- 
hyperlipidemia and Anti-fatty Liver Effects in Rats
Jina Kim*, Yoo Sun Kim, Mi Na Kim, Sang A Lee, Hyun-Ah Lee, Yuri 
Kim Department of Nutritional Science and Food Management, Ewha 
Womans University, Korea

P07-006 A Study on the Food and Nutrition Policy for Pregnancy and the 
Developing Alternatives
Ae Son Om*, Jong Bae Kim, Seong Mi Kang, Ye Ji Jeong Department of 
Food and Nutrition, Hanyang University, Korea

P07-007 Physicochemical Characteristics of the Sun-dried Salt during 
Storage Period
Jongmin Na*, Sena Kim, Jungbong Kim, Haengran Kim, Youngsuk Cho, 
Kwangyup Kim1, Soyoung Kim Functional Food & Nutrition Division, 
Department of Agrofood Resources, National Academy of Agricultural 
Sciences(NAAS), RDA, Korea, 1Department of Food Science and Techno-
logy, Research Center for Bioresource and Health, Chungbuk National 
University, Korea

P07-008 A Study on the Improvement through a Survey of Alcohol 
Consumption and Food Habits of University Students in Busan
Jieun Kang*, Mihyang Kim1 National Academy of Agricultural Science 
RDA, Korea, 1Department of Food and Nutrition, Silla University, Korea

P07-009 Study on the Energy Bioavailability to Estimate the Quality of 
Starch Foods
Eun Mi Kim*, Min A Lee, Sang Pil Hong, Hye Jin Kim, Sang Hui 
Seo Korea Food Research Institute, Korea

P07-010 Study on the Energy Bioavailability to Estimate the Quality of 
Korean Foods
Eun Mi Kim*, Min A Lee, Sang Pil Hong, Hye Jin Kim, Sang Hui 
Seo Korea Food Research Institute, Korea



55

The 79th Annual Meeting

P08 Food Preservation & Packaging

P08-001 Storage Quality of Grape as Affected by MAP
Hyun-Hee Lee*, Seok-In Hong, Dongman Kim Korea Food Research 
Institute, Korea

P08-002 Dye-incorporated Chitosan-based CO2 Indicator to Monitor 
Food Ripeness
Kyuho Lee*, Junho Jung, Pradeep Puligundla, Sanghoon Ko Department 
of Food Science and Technology, Sejong University, Korea

P08-003 Storage Characteristics of Differently Processed Lotus Leaf
Moon Hee Kong*, Soo Hwan Yeo, Ji Ho Choi, Han Seok Choi, Seok Tae 
Jeong National Academy of Agricultural Science, Korea

P08-004 Change in Quality Attributes of Fresh-cut Apples Using 
Thermal Treatment during Storage
Misun Jung*, Soojin Kim, Ohyeoun Kwon, Jinman Lee Department of 
Food Science and Technology, Hoseo University, Korea

P08-005 Thermal Treatment for Quality Improvement of Fresh-cut 
Potatoes
Hyejin Song*, Soojin Kim, Ohyeoun Kwon, Jinman Lee Department of 
Food Science and Technology, Hoseo University, Korea

P08-006 Change in Quality Attributes of Fresh-cut Lettuces Using 
Combination Treatment
Sunghwan Lee*, Hyungho Park, Ohyeoun Kwon, Jinman Lee Department 
of Food Science and Technology, Hoseo University, Korea

P08-007 Prediction Aerobic Bacteria Growth in Fresh-cut Salads with 
Pathogen Modeling Programs 
Tae-Young Hwang*, Jeong-Ho Lim1 Jungwon University, Korea, 1Korea 
Food Research Institute, Korea

P08-008 Effects of Electrolyzed Water Washing on Microorganisms and 
Pesticide Residues in Chinese Cabbage
Jung-Min Sung*, Kee-Jai Park, Jeong-Ho Lim, Seong-Soon Park, Jin 
Woong Jeong Korea Food Research Institute, Korea

P08-009 Application of Electrolyzed Water for Recycling Salting 
Solution on Salting Chinese Cabbage
Seong-Soon Park*, Jin-Woong Jeong, Jung-Min Sung, Kee-Jae Park, 
Jeong-Ho Lim Korea Food Research Institute, Korea

P08-010 Application of Red Algae Film Containing Grapefruit Seed 
Extract for the Packaging of Cheese and Bacon
HyeYeon Song*, YoonJi Shin, KyungBin Song Department of Food 
Science and Technology, Chungnam National University, Korea

P08-011 Application of a Barley Bran Protein-gelatin Composite Film in 
Salmon Packaging
HyeYeon Song*, YoonJi Shin, KyungBin Song Department of Food 
Science and Technology, Chungnam National University, Korea

P08-012 Evaluation of the Oxygen Scavenging and Antimicrobial 
Abilities of Oxygen Scavenging Compounds Based on Organic 
Acid, Alkali Carbonate, and Transition Metal in Active Food 
Packaging
Byung Joon Ahn*, Young Shik Kim1, Youn Suk Lee Department of 
Packaging, Yonsei University, Korea, 1Department of Plant and Food 
Sciences, Sangmyung University, Korea

P08-013 Comparison of Kimchi Quality Distributed in Summer and 
Autumn Season
Jungeun Cho*, Gayoung Yoo, Sang Il Lee, Eun Hee Jung World Institute 
of Kimchi, Korea

P08-014 Microbiological and Physicochemical Characteristics of 
Songpyeon Sterilized by Retort
Ji-Hee Kim*, Xiang-Hua Gao, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea

P08-015 Shelf-life Extension of Acer mono Sap Using Food Preser-
vatives
Su Bin Choe*, Mi Kyung Yeom, Duck Boung Kang, Sung Tae Kang 
Department of Food Science and Technology, Seoul National University 
of Science and Technology, Korea

P08-016 Developing Functional Bio-plastic Materials from Biomass 
and Biopolymer Composite
Sung-Jin Kim*, Yun-Jeong Lee, Ah Reum Cho, Heonjoo Jo, Jaejoon Han 
Food Science and Biotechnology, Sungkyunkwan University, Korea

P08-017 Effect of Temperature on Fungal Contamination of Stored Rice
Theresa Lee*, Sung-Jin Cho, Young Ju Nam, Seung Wan Son, Mija Kim, 
Seri Kim, Soohyung Lee, Jong-Chul Yun, Kyung-Suk Oh Microbial 
Safety Division, NAAS-RDA, Korea

P08-018 Microencapsulation of Essential Oils by Polyvinyl Alcohol to 
Develop Antibacterial Sachet
Ah Reum Cho*, Yun-Jeong Lee, Sung-Jin Kim, Jaejoon Han Food 
Science and Biotechnology, Sungkyunkwan University, Korea

P08-019 Storage Stability of Rice-bran on the Effects of Fermentation
Dong Bin Lee*, Han Sup Kim, Myoung Rim Choi, Gi Dong Han 
Yeungnam University, Korea

P08-020 Quality Changes of Minimally Processed Sliced Codonopsis 
lanceolata during Storage by Washing Effect 
Aye-Ree Youn*, Yun-Jung Lee1, Youn-Kyeong Kim1, Mun-Ho Kim, 
So-Rye Choi, In-Seon Park1, Hwan-Soo Cha2, Duck-Joo Choi Department 
of Korean Master Work and Culinary Arts, JEI University, Korea, 
1Department of Hotel Food Service and Culinary Arts, JEI University, 
Korea, 2Korea Food Research Institute, Korea

P08-021 The Study on Adequacy of Shelf-life of Pasteurized Milk by 
Distribution Temperature in Korean Market
Ji Young Kim*, Hye Ryun Jang, Hye Jung Yum, Jong Hoon Kim, Byeong 
Sam Kim Korea Food Research Institute, Korea

P08-022 Optimizing the Hot-water Extraction Conditions for Mulberry 
Fruit Using Response Surface Methodology
Young-Eon Kim*, Ji Won Yang, Yeon Jung Shim, Il Sook Choi1 Korea 
Food Research Institute, Korea, 1Kyung Hee University, Korea

P08-023 Effect of Aqueous Calcium Oxide Treatment on Product 
Quality and Shelf-life of Mulberry Fruit
Ji Won Yang*, ChangHo Lee, Il Sook Choi1, Young-Eon Kim Korea 
Food Research Institute, Korea, 1Kyung Hee University, Korea

P08-024 Comparison of the Activation Energy of Summer and Winter 
Cabbage Kimchi
WooYeong Choe*, SeongHwan Lim, KwangWon Hong Department of 
Food Science and Biotechnology, Dongguk University, Korea

P08-025 Development of a Lipase-based Time Temperature Indicator 
System for Monitoring Ground Beef Quality
Won Kim*, WooYeong Choe, KwangWon Hong Department of Food 
Science and Biotechnology, Dongguk University, Korea

P08-026 Antimicrobial Edible Defatted Soybean Meal-based Films 
Incorporating the Lactoperoxidase System
Hanna Lee*, Hahn-Bit Lee, Sea Cheol Min Department of Food Science 
and Technology, Seoul Women`s University, Korea

P08-027 The Prediction of Shelf-life of Fermentation Materials Using 
Accelerated Experiment
Ji-Hye Park*, Ji-Ho Choi, So-Ra Kim, Soo-Whan Yeo, Seok-Tae Jeong, 
Han-Seok Choi Fermentation & Food Processing Division, NAAS, RDA, 
Korea

P08-028 The Effects of the Milling Speed on Physicochemical Pro-
perties of Rice Flour
Ki Hyun Kwon*, Jun Seok Kum, Hyun You Lee Korea Food Research 
Institute, Korea
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P08-029 Process Analysis of the Cyclone Mill with Impeller Types
Ki Hyun Kwon*, Jun Seok Kum, Hyun You Lee Korea Food Research 
Institute, Korea

P08-030 Evaluation of Antioxidant and Antimicrobial Activities of 
Leafy Green Vegetable Extracts and Their Applications to 
Fresh Meat Preservation
Sung-Jin Kim*, Ah Reum Cho, Yun-Jeong Lee, Jaejoon Han Food 
Science and Biotechnology, Sungkyunkwan University, Korea

P08-031 Freezing Point Strengthen and Pressurization and Decom-
pression's Effects on the Dehydration Process Liquid
Ki-Hyun Kwon*, Hwan-Soo Cha, Byeong-Sam Kim, Min-Kyu Park, 
Jae-Min Kim1, Jong-Soo Kim1 Korea Food Research Institute, Korea, 
1Agrifood Value Research Laboratory, Korea

P08-032 Insect-repelling Food Packaging Film Development Using 
Plant Essential Oils and Encapsulation Technologies
In-Hah Kim*, Jaejoon Han1, Ja Hyun Na2, Pahn-Shick Chang3, Ki Hwan 
Park4, Myung Sub Chung4, Sea C. Min Department of Food Science and 
Technology, Seoul Women’s University, Korea, 1Food Science and 
Biotechnology, Sungkyunkwan University, Korea, 2Institute of Life Science 
and Natural Resources, Korea University, Korea, 3Department of 
Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea, 4Department of Food Science and 
Technology, Chung-Ang University, Korea

P08-033 Physicochemical and Microbiological Properties of Conven-
tional Kimchi with Seafood
Mi-Ai Lee*, Ok-Sun Cho, Hye-Young Seo, Ji-Hee Yang World Institute 
of Kimchi, Korea

P08-034 Survey of pH and Fat Contents for Food into Contact with 
Utensils, Containers and Packaging
Mi Hyun Ka*, Eun Young Park, Kwang Hyun Choi, Hyea Mi Kim, Deuk 
Min Kim, Jae Hoon Lee, Seung Hyun Yang, Dae Ho Jung, Cheon Hoe 
Kim, Seok Hyun Heo, Ju Hong Yang Korea Health Supplements 
Association Sub. Korea Health Supplements Institute, Korea

P08-035 Effect of Mild Heat and Organic Acid Treatments on the 
Quality of Fresh-cut Lotus Roots
Ju Hyun Park*, Seok-In Hong, Moon Cheol Jeong, Dongman Kim Korea 
Food Research Institute, Korea

P09 Product Development

P09-001 Effects of Stabilizers on Physicochemical and Sensory Qua-
lities of Ice Cream Prepared with Alternative Sweeteners
Yeri Park*, Hyori Shin, Hyejung Choi, Sun Yoon Department of Food 
and Nutrition, Yonsei University, Korea

P09-002 Influence of Sugar Substitutes on the Quality Characteristics of 
Baksulgi
Dayeon Ryu*, Dan Bi Kim, Dong Sung Son, Kyung Hwan Lee, Jeonghee 
Surh Department of Food and Nutrition, College of Health and Welfare, 
Kangwon National University, Korea

P09-003 Quality and Sensory Characteristics of the Low-salt Soy 
Seasoning Sauce Treated with High Hydrostatic Pressure 
(HHP)
Jihye Oh*, In-Young Bae, Yoon Choi1, Jin-Young Hwang2, Hye-Won 
Park3, Sun Yoon Department of Food and Nutrition, Yonsei University, 
Korea, 1Research Institute of Food & Nutritional Sciences, Yonsei 
University, Korea, 2Dason Co., Korea, 3Department of Hotel Culinary 
Arts, Shinheung College, Korea

P09-004 Quality of Cinnamon Sponge Cakes
Subin Lee*, Jun Ho Lee Department of Food Science & Engineering, 
Daegu University, Korea

P09-005 Optimization of Glutinous Rice (Chal-bap) Prepared by 
Sous-vide and Cookchill System

Hee jung Kim*, Weon sun Shin Department of Food and Nutrition, 
Hanynag University, Korea

P09-006 Characteristics of Kimchi Puffed Rice Snacks
Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, Yong-Ok Kim, 
Jeong-Hwa Kang, Kyung-Ju Jung, Kyong-Ju Choi, Min-Soo Park 
Jeollanamdo Agricultural Research and Extension Services, Korea

P09-007 Characteristics of Barley and Mulberry Leaf Puffed Rice 
Snacks
Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, Yong-Ok Kim, 
Soen-Kyong Lee, Jeong-Hwa Kang, Kyung-Ju Jung, Kyong-Ju Choi, 
Min-Soo Park Jeollanamdo Agicultural Research and Extension Services, 
Korea

P09-008 Developing Rice Cereal-based Menu for Middle School 
Students’ breakfast and Analyzing Its Application
Ae Son Om*, Ji Hee Choi, Ji Sun Lee, Yoo Jin Chai, Sun Mi Choi, Jong Bae 
Kim Department of Food and Nutrition, Hanyang University, Korea

P09-009 Effect of Red Pepper Bioactive Compounds and Antioxidant 
Capacity of Raspberry Jams
Seul Lee*, Kyung Mi Yoo1, In Kyeong Hwang Department of Food and 
Nutrition, Seoul National University, Korea, 1Department of Food and 
Nutrition, SoongEui Women’s College, Korea

P09-010 Development of Functional Rice Product with Dropwort
Myoung Rim Choi*, Han sup Kim, Dong bin Lee, Gi Dong Han   
Yeungnam University, Korea

P09-011 Effect of Pomegranate Powder Addition on the Quality of 
Sugar Snap Cookies
Hyun Kyung Park*, Jun Ho Lee Department of Food Science and 
Engineering, Daegu University, Korea

P09-012 Optimization of Jeolpyeon with Lotus (Nelumbo nucifera 
Gaertn) Seed Powder Using Response Surface Methodology
SeHyun Jeong*, Jiyeon Han, MinJung Kim Sookmyung Woomen's 
University, Korea

P09-013 Taste Enhancing Property of Rice Protein Hydrolyzate
Hyungjin Lee*, Hayull Chung Department of Food Science and 
Biotechnology, Hankyung National University, Korea

P09-014 Quality Characteristics of the Fermented Perilla Folium Extract
Gyeongnam Ki*, Hayull Chung Department of Food Science and 
Biotechnology, Hankyong National University, Korea

P09-015 Effect of Pellet Moisture Content and Heating Time on Physical 
Properties of Vacuum-puffed Yukwa
Xiao Jun Shen*, Gi Hyung Ryu Department of Food Science and 
Technology, Kongju National University, Korea

P09-016 Preparation and Characterization of Rice Starch Syrup with 
Tomato
Suk Hyeon Choi*, Sang Yoon Choi, Kyung Tack Kim, Sung Soo 
Kim Korea Food Research Institute, Korea

P09-017 An Experimental Study on the Preparation of Red Ginseng 
Extract Enhancing Ginsenoside Rg3

Jehyeon Ra*, Il-Dong Choi, Se-Hoon Park, Chul-Sung Huh Korea Yakult 
R&D Center, Korea

P09-018 Effect of Monosodium Glutamate and Sun-dried Salt on 
Reduction of Salt Usage in Vegetable Rice Porridge and 
Bean-sprout Soup
Jae Young Park1*, Yu Sun Kim2, Jung Mi Kim2, Gyun Haeng Cho2, 
Dong-Eun Sung, Mi Sook Cho1, Sangsuk Oh Department of Food Science 
and Technology, Ewah Womans University, Korea, 1Department of 
Nutrition Sciences & Food Management, Ewha Womans University, 
Korea, 2ASANA Organization, Korea
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P09-019 Repellent Efficacy and Safety Evaluation of IR3535 Derivative 
against Aedes albopictus, Culex pipiens pallens and Aedes togoi 
Sung Jin Park1*, Mi Hee Yu1,2, Ji Eun Kim1, Min Ju Park1, In Seon Lee1, 
Sam Pin Lee1,2 1The Center for Traditional Microorganism Resources, 
Keimyung University, Korea, 2Department of Food Science and Techno-
logy, Keimyung University, Korea

P09-020 Effects of Corn Starch, Potato Starch and Tapioca Starch on the 
Quality of Gluten-free Rice Bread
Yeonkyung Yun*, Hyunjung Lee, Misook Kim, Youngseung Lee, 
Yoonhwa Jeong Dept. of Food Science and Nutrition, Dankook 
University, Korea

P09-021 Development of GABA-makgeolli with GABA-rice
Seulae Lee*, Jinho Lee, Dong-Ho Seo1, Dong-Hoon Lee1, YeungHwan 
Kim2, Cheon-Seok Park1, Jang-Woo Park, Gye Won Kim3, Jae-Yong 
Shim3,4 Department of Food & Biotechnology, Hankyong National 
University, Korea, 1Graduate School of Biotechnology and Institute of Life 
Science & Resources, Kyung Hee University, Korea, 2Department of 
Biotechnology, Hankyong National University, Korea, 3Brewing Research 
Center, Hankyong National University, Korea, 4Graduate School of Bio & 
Information Technology, Hankyong National University, Korea

P09-022 Characterization of GABA-makgeolli Co-cultured with 
Lactobacillus plantarum
Seulae Lee*, Jinho Lee, Dong-Ho Seo1, Dong-Hoon Lee1, YeungHwan 
Kim2, Cheon-Seok Park1, Jang-Woo Park, Gye Won Kim3, Jae-Yong 
Shim3,4 Department of Food & Biotechnology, Hankyong National 
University, Korea, 1Graduate School of Biotechnology and Institute of Life 
Science & Resources, Kyung Hee University, Korea, 2Department of 
Biotechnology, Hankyong National University, Korea, 3Brewing Research 
Center, Hankyong National University, Korea, 4Graduate School of Bio & 
Information Technology, Hankyong National University, Korea

P09-023 Processing Optimization of Seasoned Vinegar for Sushi Rice
Mi Sook Cho*, Yun Jung Hong, Hee Chung Chung, Jae Young Park 
Department of Nutritional Sciences & Food Management, Ewha Womans 
University, Korea

P10 Food Hygiene & Safety

P10-001 Utilization of Sugar Substitutes on the Korean Food Markets: 
Sugar Substitute Types Depending on Food Categories
Jeonghee Surh*, Dae Myung Shin, In Seop Kwon Department of Food 
and Nutrition, College of Health and Welfare, Kangwon National 
University, Korea

P10-002 The Survival and Growth of Bacillus cereus in Rice as Affected 
by Degree of Milling, Relative Humidity and Temperature
Seonyeong Choi*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

P10-003 Isolation and Characterization of Coliphages from Soil for 
Biocontrol of Escherichia coli O157:H7
Bong-Joo Kim*, Young-Duck Lee, Jong-Hyun Park Department of Food 
Science and Biotechnology, Gachon University, Korea

P10-004 Toxin Gene Profiles of Bacillus cereus Isolated from Korean 
Traditional Fermented Soybean Products
Jung-Beom Kim*, Suk-Ho Kang, Dae-Hwan Kim, Young-Sook Do, 
Yong-Bae Park, Mi-Hye Yoon, Jong-Bok Lee Gyeonggi-do Research 
Institute of Health & Environment, Korea

P10-005 Growth Inhibition of Lipid-like Substance of Lactic Acid 
Bacteria from Kimchi on Helicobacter pylori
Hye-Lim Yoo*, Young-Duck Lee, Jong-Hyun Park Department of Food 
Science and Biotechnology, Gachon University, Korea

P10-006 Vulnerability Assessment of Food Safety due to Climate 
Change
In-Sook Park*, Song-Yi Choi, Han-Ju Choi1, Young-Su Kim Korea Health 
Industry Development Institute, Korea, 1K-Water, Korea

P10-007 Simultaneous Determination of a Multi-mycotoxin in Cereals 
by Immunoaffinity Clean-up and Ultra-high Performance 
Liquid Chromatography Coupled with Tandem Mass Spectro-
metry
Young Min Ahn*, Chulyoung Kim, Hyeo Joong Kim, Jae Hun Sim, 
Chul-Sung Huh R&D Center, Korea Yakult Co., Ltd., Korea

P10-008 Use of Preservatives, Antioxidants and Food Items Contribu-
ting to the Intake
Sunghee Choi*, Aeyoung Kim, Sungkwan Park1, Hosoo Lim1 Korea 
Health Industry Development Institute, Korea, 1National Institute of Food 
& Drug Safety Evaluation, Korea

P10-009 Dietary Intake of Food Additive by Korean Population: 
Preservatives and Antioxidants
Sunghee Choi*, Aeyoung Kim, Sungkwan Park1, Hosoo Lim1 Korea 
Health Industry Development Institute, Korea, 1National Institute of Food 
& Drug Safety Evaluation, Korea

P10-010 Establishment of Method for Detection of Escherichia coli 
O157:H7 in Produce
Se-Ri Kim*, Seo-Hyun Lee, Min-Kyoung Seo, Won-Il Kim, Kyeong-Hun 
Park, Hye-Jeong Yun, Kyoung Yul Ryu1, Jong Chul Yun, Byung Seok Kim 
Microbial Safety Division, Department of Agro-Food Safety, NAAS, RDA, 
Korea, 1R&D Evaluation Division, Research Policy Bureau, RDA, Korea

P10-011 Biofilm Formation of Paenibacillus polymyxa on Stainless 
Steel Coupon and Its Survival as Affected by Various Relative 
Humidities
Seonhwa Kim*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

P10-012 Development of a DNA Microarray Chip Using Genomic DNA 
Fragments to Detect Listeria monocytogenes and Confirmation 
of Its Diagnostic Ability in Milk
Jihyun Bang*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

P10-013 Development of Continuous Ohmic Heating Treatment against 
Bacillus cereus Spores in Liquid Type of Foods Combined with 
Mixture Formula of Commercialized Sanitizers
Jun Hwan Ryang*, Beom Seon Lee, Sang Mo Kang, Nam Hee Kim1, Joon 
Il Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee1, Cheong-Tae Kim 
Food Safety Research Institute, Nongshim Co., Ltd., Korea, 1Division of 
Food Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 2Food Microbiology Division, 
National Institute of Food and Drug Safety Evaluation, Korea

P10-014 Application of Combined Sanitizer of PHMB (Poly Hexa 
Methylene Bi-Guanide) and QAC (Quarterly Ammonium 
Chloride) for Disinfection of Hygienic Index Micro Flora from 
Processed Food Manufacturing Equipments
Jun Hwan Ryang*, Min Jung Shin1, Beom Seon Lee, Cheong-Tae 
Kim Food Safety Research Institute, Nongshim Co., Ltd., Korea, 
1FSD-Health Care Business Lab., 3M Korea Innovation Center, Korea

P10-015 Efficacy of Sterilization by Continuous Ohmic Heating Unit 
Combined with Spore Germination Process against Bacillus 
cereus Spores in Liquid Type of Foods
Jun Hwan Ryang*, Beom Seon Lee, Jae Han Park, Nam Hee Kim1, Joon 
Il Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee1, Cheong-Tae Kim 
Food Safety Research Institute, Nongshim Co., Ltd., Korea, 1Division of 
Food Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 2Food Microbiology Division, 
National Institute of Food and Drug Safety Evaluation, Korea

P10-016 Microbiological Monitoring of Fermented Alcoholic Bever-
ages Marketed in Korea
Ji Hye Ahn*, Young Wook Jeon, Jun Hwa Lee, Se Hui Jeon1, Jeong Hwa 
Jo2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee1, Moon Bo Shim 
Hitejinro R&D center, Korea, 1Division of Food Bioscience & 
Technology, College of Life Sciences & Biotechnology, Korea University, 
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Korea, 2Food Microbiology Division, National Institute of Food and Drug 
Safety Evaluation, Korea

P10-017 Hydrolysis of Buckwheat Allergens with Protease and Analysis 
of Hydrolyzed Buckwheat Allergens
Sujin Lee*, Dongeun Sung, Youngsin Han1, Sangsuk Oh Food Science 
and Technology, Ewha Womans University, Korea, 1School of Medicine, 
Sungkyunkwan University, Korea

P10-018 Inactivation of Campylobacter jejuni NCTC11168 on Raw 
Chicken Breast Using Atmospheric Pressure Radio Frequency 
Plasma
Joo-Sung Kim*, Eun-Jung Lee, Yun-Ji Kim Korea Food Research 
Institute, Korea

P10-019 Performance Comparison of Enrichment Broth Used in 
Clostridium difficile Isolation
Su-Jeong Ha*, Ye-Won In, Se-Wook Oh Department of Food and 
Nutrition, Kookmin University, Korea

P10-020 Monitoring of Foodborne Pathogens in Cheonggukjang: The 
Present Situation in Korea
Xuezhi Bai*, Il Beom Park, Bo Young Byun, Kyung Mi Son, Hye Jin Song, 
Han-Joon Hwang, Jae-Hyung Mah Department of Food and Biotechno-
logy, Korea University, Korea

P10-021 Monitoring of Foodborne Pathogens in Gochujang: The 
Present Situation in Korea
Il Beom Park*, Xuezhi Bai, Bo Young Byun, Kyung Mi Son, Hye Jin Song, 
Han-Joon Hwang, Jae-Hyung Mah Department of Food and Biotechno-
logy, Korea University, Korea

P10-022 Antipathogenic Activity of Ethanol Extracts of Root Vege-
tables
Il Beom Park*, Xuezhi Bai, Bo Young Byun, Jae-Hyung Mah Department 
of Food and Biotechnology, Korea University, Korea

P10-023 Bactericidal and Bacteriostatic Activity of Schizandra 
chinensis and Lycium chinense
Xuezhi Bai*, Il Beom Park, Bo Young Byun, Hong-Yon Cho, Jae-Hyung 
Mah Department of Food and Biotechnology, Korea University, Korea

P10-024 Occurrence of Biogenic Amines in Chunjang and Jajang: A 
Prequel and Sequel
Xuezhi Bai*, Bo Young Byun, Il Beom Park, Jae-Hyung Mah Department 
of Food and Biotechnology, Korea University, Korea

P10-025 Molecular Method for Detection of Biogenic Amine-producing 
Bacteria in Fermented Foods
Bo Young Byun*, Il Beom Park, Xuezhi Bai, Young-Wan Kim, Jae-Hyung 
Mah Department of Food and Biotechnology, Korea University, Korea

P10-026 Analysis of Microflora Profile in the Manufacturing Process of 
Packaged Tofu 
Sulhee Lee*, Young-Seo Park Department of Food Science & 
Biotechnology, Gachon University, Korea

P10-027 Antimicrobial Activity of Trifoliate Orange (Poncirus trifoliate) 
Seed Extracts on Gram-positive Foodborne Pathogens
Seong Yeong Kim* Nutrition Education, Graduate School of Education, 
Kyonggi University, Korea

P10-028 Simple Method for Detecting of the tcdC (cdd1) gene with 
Three Toxin gene and 16S rRNA in Clostridium difficile by 
Loop-mediated Isothermal Amplification
Ye-Won In*, Su-Jeong Ha, Se-Wook Oh Department of Food and 
Nutrition, Kookmin University, Korea

P10-029 Growth Patterns of Bacillus cereus, Bacillus subtilis, and 
Bacillus amyloliquefaciens in Low Temperature Heat-treated 
Makgeolli
Gu-Sang Yim*, Seung-Kuk Yang, Kyung-Soo Lee, Eun-Ha Kim, 
Hai-Zhen Sun, Se-Wook Oh Food and Nutrition, Kookmin University, 
Korea

P10-030 Effects of Non-thermal Treatment on the Microbial Growth 
during Chilled Storage in Celery and Cherry
Ho Hyun Chun*, Hyeon Jeong Song, Wan Sin Jo, Kyung Bin Song 
Department of Food Science & Technology, Chungnam National 
University, Korea

P10-031 Comparison of Selective Media for Isolating Clostridium 
difficile from Foods
Seung-Kuk Yang*, Gu-Sang Yim, Se-Wook Oh Department of Food and 
Nutrition, Kookmin University, Korea

P10-032 Pathogenicity and Genetic Diversity of Staphylococcus 
epidermidis Isolated from Leafy Green Vegetable
Yangkyun Kim*, Juhyun Kim, Dong Hwan Lee, Meena Jang, Kyu Suk 
Jung, Sunggi Heu, Jongchul Yun, Eunjung Roh Microbial Safety 
Division, National Academy of Agricultural Science, RDA, Korea

P10-033 Inorganic Arsenic Exposure and Health Risk Assessment from 
Agricultural Products
Ji-Young Kim*, Dae-Won Kang, Won-il Kim, Ji-Hyock Yoo, Ji-Ho Lee, 
Min-Ji Kim, Doo-Ho Kim, Young-Ja Lee Chemical Safety Division, 
National Academy of Agricultural Sciences, RDA, Korea

P10-034 Inhibitory Effect of UV Sterilization against Staphylococcus 
aureus on the Surface of Stainless Steel and Plastic with 
Organic Food Residues
Na-Young Choi*, Me You, Sun-Young Lee Department of Food Science 
and Technology, Chung-Ang University, Korea

P10-035 Inhibitory Effect of Thymol, Acetic Acid, and Their Com-
bination against Foodborne Pathogens on Fresh Vegetables
Young-Min Bae*, Jae-Hyun Yoon, Kyu-Seok Jung1, Sunggi Heu1, 
Sun-Young Lee Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Microbial Safety Division, Department of Agro-food 
Safety, National Academy of Agricultural Science, Rural Development 
Administration, Korea

P10-036 Combined Effect of Organic Acids and Salt against Salmonella 
Typhimurium and Listeria monocytogenes in Laboratory 
Media
Young-Min Bae*, Sun-Young Lee Department of Food Science and 
Technology, Chung-Ang University, Korea

P10-037 Growth and Predictive Model of Salmonella Typhimurium and 
Listeria monocytogenes on Lettuce at Various Temperatures
Jae-Hyun Yoon*, Young-Min Bae, Myeong-Hwa Cha1, Kyung Ryu1, 
Sun-Young Lee Department of Food Science and Technology, Chung- 
Ang University, Korea, 1Department of Food & Nutrition, Yeungnam 
University, Korea

P10-038 Development of the Selective Medium for Isolation of 
Campylobacter. spp from Foods
Jin-Hee Yoo*, Na-Young Choi, Sun-Young Lee Department of Food 
Science and Technology, Chung-Ang University, Korea

P10-039 Antibacterial Activities of Natural Substances against Spoilage 
Bacteria Isolated from Fresh Produce
Ling Zheng*, Kyu-Seok Jung1, Sunggi Heu1, Sun-Young Lee Department 
of Food Science and Technology, Chung-Ang University, Korea, 
1Microbial Safety Division, Department of Agro-food Safety, National 
Academy of Agricultural Science, Rural Development Administration, 
Korea

P10-040 Effect of UV or Ethanol Treatment on Pork Meat Contaminated 
with Arcobacter butzleri
Min Hwa Lee1*, Dong Joo Seo1, Na-ry Son1, Sheungwoo Seo1, Xiao yu 
Wang1, Changsun Choi1,2 1Department of Food and Nutrition, 
Chung-Ang University, Korea, 2School of Food Science and Technology, 
Chung-Ang University, Korea
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P10-041 Predictive Modeling of Vibrio parahaemolyticus in Raw Sliced 
Halibut
Young Won Kang*, Kyung Ryu, Sun-Young Lee1 Department of Food 
and Nutrition, Yeungnam University, Korea, 1Department of Food and 
Nutrition, ChungAng University, Korea

P10-042 Microbiological Hazard Analysis on Perilla Leaf Farms at the 
Harvesting Stage for the Application of the Good Agricultural 
Practices (GAP)
Woo-Hyun Kwon1*, Duck-Hwa Chung1,2, Won-Gyeong Lee1, Jeong-Eon 
Song1, Kyeong-Yeol Kim1, Won-Bo Shim1,3, Yo-Han Yoon4, Yun-Shik 
Kim5 1Division of Applied Life Science (BK 21 program), Graduate 
School, Gyeongsang National University, Korea, 2Institute of Agriculture 
and Life Science, Gyeongsang National University, Korea, 3LFT, Korea, 
4Department of Food & Nutrition, Sookmyung Women’s University, 
Korea, 5Department of Agricultural Economics, Gyeongsang National 
University, Korea

P10-043 Hazard Analysis of Strawberry Farms at Cultivation Stage for 
Securing Preliminary Data to Establish the Good Agricultural 
Practices (GAP)
Chi-Yeop Lee1*, Duck-Hwa Chung1,3, Won-Gyeong Lee1, Jeong-Eon 
Song1, Kyeong-Yeol Kim1, Won-Bo Shim3,5, Yo-Han Yoon4, Yun-Shik 
Kim2,3 1Division of Applied Life Science(BK 21 program), Graduate 
School, Institute of Agriculture and Life Science, Gyeongsang National 
University, Korea, 2Department of Agriculture Economics, Gyeongsang 
National University, Korea, 3Institute of Agriculture and Life Science, 
Gyeongsang National University, Korea, 4Department of Food and 
Nutrition, Sookmyung Women’s University, Korea, 5LFT, Korea

P10-044 Determination of Formaldehyde in Korean Fresh Milk and Risk 
Assessment
Jaewoo Park*, Jisung Park1, Misoon Lee, Sungok Song, Sunghwan Wee 
Livestock Products Standard Division, Animal, Plant, and Fisheries Qua-
rantine and Inspection Agency, Korea, 1Seoul Regional Office, Animal, 
Plant, and Fisheries Quarantine and Inspection Agency, Korea

P10-045 Analysis of Microbiological Hazard of Tomato Farms at the 
Growing Stage to Establish the Good Agricultural Practices 
(GAP) Model
Su-Hee Park1*, Duck-Hwa Chung1,2, Woo-Hyun Kwon1, Rok-Won Heo1, 
Kyeong-Yeol Kim1, Won-Bo Shim2,4, Sang-In Shim2,3 1Division of Applied 
Life Science(BK 21 program), Graduate School, Gyeongsang National 
University, Korea, 2Institute of Agriculture and Life Science, Gyeongsang 
National University, Korea, 3Depatment of Agronomy, Gyeongsang 
National University, Korea, 4LFT, Korea

P10-046 Microbiological Characteristics of Songpyeon Filled up with 
Different Fillings during Storage
Wen-Di Jin*, Yi-Hua Wen, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam 
National University, Korea

P10-047 Demographic Analysis of Average Daily Intakes of Paprika 
Products for Korean
Seungwon Kim*, Kyuho Lee, Sanghoon Ko, Yeongsig Park1 Department 
of Food Science and Technology, Sejong University, Korea, 1Center for 
Functional Food Research, Korea University, Korea

P10-048 Cloning of Putative Endolysin in Bacteriophage ENT90 from 
Wild Type Cronobacter and Its Anti-Cronobacter Activity
Young-duck Lee*, Jong-Hyun Park Department of Food and Biotech-
nology, Gachon University, Korea

P10-049 Microbiological Analysis of Tomato Farms at Harvest Stage to 
Establish Good Agricultural Practices (GAP)
Chae-Won Lee1*, Duck-Hwa Chung1,3, Chi-Yeop Lee1, Rok-Won Heo1, 
Kyeong-Yeol Kim1, Won-Bo Shim3,4, Sang-In Shim2,3 1Division of Applied 
Life Science(BK 21 program), Graduate School, Gyeongsang National 
University, Korea, 2Department of Agronomy, Gyeongsang National 
University, Korea, 3Institute of Agriculture and Life Science, Gyeongsang 
National University, Korea, 4LFT, Korea

P10-050 Methanol Analysis of the Alcoholic Beverages Commonly 
Consumed in Jecheon, South Korea
Chang-Hwan Oh*, Ye-Ji Lee Department of Oriental Medical food and 
Nutrition, Semyung University, Korea

P10-051 Elaboration of Acrylonitrile Analysis Method for the Migration 
Test of Food Packaging Materials
Chang-Hwan Oh*, Han-Na Lee Department of Oriental Medical food and 
Nutrition, Semyung University, Korea

P10-052 Capturing and Concentration of Escherichia coli O157:H7 
from Food Sample Using PLGA-PEG Immunomagnetic 
Particle for Quantitative Detection
Kwan Hyung Lee*, Young-Rok Kim Graduate School of Biotechnology, 
Kyung Hee University, Korea

P10-053 EU Regulations for Poultry Products to be Imported and 
Laboratory Test Results for Poultry Products Produced in 
Korea
Jaewoo Park*, Yeseul Kim, Sujin Yoon, Hyunjung Park, Jinsan Moon, 
Sungok Song, Sunghwan Wee Livestock Products Standard Division, 
Animal, Plant, and Fisheries Quarantine and Inspection Agency, Korea

P10-054 Strategic Plan for Establishing Health-based Guidance Values 
(HBGV) for Food Additives
Eunji Lee*, Myungsil Hwang, Kwang Jin Kim, Mi Sun Park, Su Jeong 
Kim, Kwangbok Woo1, Hae Rang Chung1, Hae Jung Yoon Risk Anaylsis 
Research Department, National Institute of Food and Drug Safety 
Evaluation, KFDA, Korea, 1Nutrition for the Future Inc., Korea

P10-055 PDA Based Immunosensor for the Colorimetric Detection of 
GMO 
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 Univer-
sity, Korea

P10-056 Development of a Predictive Model for the Growth of 
Salmonella spp. in Cherry Tomato
Woo-Hyun Kwon1*, Duck-Hwa Chung1,2, Rok-Won Heo1, Chae-Won 
Lee1, Su-Hee Park1, Chip-Yeop Lee1, Won-Bo Shim2,3, Jeong-Sook Kim2, 
Yo-Han Yoon4, Se-Ri Kim5 1Division of Applied Life Science (BK 21 
program), Graduate School, Gyeongsang National University, Korea, 
2Institute of Agriculture and Life Science, Gyeongsang National 
University, Korea, 3LFT, Korea, 4Department of Food & Nutrition, 
Sookmyung Women’s University, Korea, 5Division of Microbial Safety, 
National Academy of Agricultural Science, RDA, Korea

P10-057 Purification and Characterization of Bacteriocin Produced by 
Staphylococcus pasteuri RSP-1 Isolated from Leafy Green 
Vegetable
Juhyeon Kim*, Jisoo Hong, Yangkyun Kim, DongHwan Lee, Kynsuk 
Jung, Sunggi Heu, Jongchul Yun, Eunjung Roh Microbial Safety 
Division, National Academy of Agricultural Science, RDA, Korea

P10-058 Microbial Decontamination of Red Pepper Powder Using Low 
Pressure Discharge Plasma
Taehoon Lee*, Hyungjoo Jeon, Chulkyoon Mok Department of Food 
Science and Biotechnology, Gachon University, Korea

P10-059 Comparison of the Eye Irritancy of Aqueous and Ethanol 
Fractions of Angelica keiskei Leaf
Hyeong-U Son1*, Eun-Kyung Yoon1, Yong-Su Cha1, Min-A Kim1, 
Yong-Kyu Shin2, Jong-Myung Kim2, Yong-Hee Choi1,3, Sang-Han Lee1,3 

1Department of Food Science & Biotechnology, Graduate school, 
Kyungpook National University, Korea, 2Bion Co. Ltd., Techno Building, 
Kyungpook National University, Korea, 3Food & Bio-Industry Research 
Institute, Kyungpook National University, Korea
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P10-060 Efficacy of Hydrogen Peroxide Vapor Treatment against 
Salmonella Typhimurium and Listeria monocytogenes on 
Spinach
Kyeong-Hwan Back*, Sangryeol Ryu, Dong-Hyun Kang Department of 
Agricultural Biotechnology, Seoul National University, Korea

P10-061 Inactivation of Alicyclobacillus acidoterrestris Spores in Apple 
and Orange Juice Concentrates by Gamma Irradiation
Su Yeon Lee*, Sangryeol Ryu, Dong Hyun Kang Department of 
Agricultural Biotechnology, Seoul National University, Korea

P10-062 Effect of Frequency and Waveform on Inactivation of 
Escherichia coli O157:H7 and Salmonella Typhimurium in 
Salsa by Ohmic Heating
Su Yeon Lee*, Sangryeol Ryu, Dong Hyun Kang Department of 
Agricultural Biotechnology, Seoul National University, Korea

P10-063 Microbiological Hazard Analysis in Gorosoe Syrup
Min Jeoung Kim, Jeong Yun Park, In Dugk Choi Drimin Agricultural 
Union Corp., Korea

P10-064 Risk Assessment of Caffeine in Children’s Favorite Snacks
Song-Yi Choi*, Yu-Mi Lee, Byung-Jin Na, Yu-Si Lee, Shin Young Park, 
Dong-Ho Lee1, Sung-Hee Choi2, Sang-Do Ha School of Food Science and 
Technology, Chung-Ang University, Korea, 1Korea Food and Drug 
Administration, Korea, 2Korea Health Industry Development Institute, 
Korea

P10-065 Analysis of Potential Risk and Sodium Contents of Children’s 
Ready-to-eat Foods Sold at Major Playing Park
Na-Young Lee*, Yu-Mi Lee, Song-Yi Choi, Se-Hee Jeong, Dong-Ho 
Lee1, Soo-Chang Kim1, Il-Won Seo1, Sung-Hee Choi2, Sang-Do 
Ha School of Food Science and Technology, Chung-Ang University, 
Korea, 1Korea Food and Drug Administration, Korea, 2Korea Health 
Industry Development Institute, Korea

P10-066 Antimicrobial Activity of Ethanol Extract from Sieve Kelp 
(Agarum calthratum) against Pathogenic Microorganisms
Su-Jin Kim*, Won-Hee Chung, Il-Shik Shin Department of Marine Food 
Science and Technology, Gangneung-Wonju National University, Korea

P10-067 Antibacterial Activity of Isothiocyanates from Horseradish 
(Armoracia rusticana) against Oral Pathogenic Microorganisms
Chang-Hoon Kook*, Ho-Won Park1, Il-Shik Shin Department of Marine 
Food Science and Technology, Gangneung-Wonju National University, 
Korea, 1Department of Dentistry, Gangneung-Wonju National University, 
Korea

P10-068 Antibacterial Activity of Isothiocyanates from Horseradish 
(Armoracia rusticana) against Antibiotic-resistant Bacteria
Sarinnart Phan-a-gad*, Su-Jin Kim, Il-Shik Shin Department of Marine 
Food Science and Technology, Gangneung-Wonju National University, 
Korea

P10-069 Development of Multiplex PCR Assay for the Rapid Detection 
of Emetic Bacillus cereus Strains
Gwang-Hee Kim*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, 
Joong-Hyun Park, Fereidoun Forghani, Ha-Na Kim, Bo-Geum Park, 
Deog-Hwan Oh Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-070 Differences of Acid Resistance in Different Serotypes of 
Escherichia coli non-O157:H7 Isolated from Various Environ-
mental Sources
Gwang-Hee Kim*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, 
Joong-Hyun Park, Fereidoun Forghani, Ha-Na Kim, Bo-Geum Park, 
Deog-Hwan Oh Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-071 Inactivation of Escherichia coli O157:H7 and Listeria 
monocytogenes in Broth by Slightly Acidic Electrolyzed Water 
(SAEW) Generated Using Different Total Dissolved Solid 
(TDS) Materials

Joong-Hyun Park*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, 
Fereidoun Forghani, Ha-Na Kim, Gwang-Hee Kim, Bo-Geum Park, 
Deog-Hwan Oh Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-072 The Physical Properties and Inhibitory Effect of Slightly Acidic 
Electrolyzed Water Generated Using Different Electrolytes 
against Foodborne Pathogens
Joong-Hyun Park*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, 
Fereidoun Forghani, Ha-Na Kim, Gwang-Hee Kim, Bo-Geum Park, 
Deog-Hwan Oh Department of Food Science and Biotechnology, 
Kangwon National University, Korea

P10-073 Establishment of a PCR Method for Detection of Genetically 
Modified Soybean Resistant to Glyphosate
Xi-Hong Zhao1,2*, Jing Yang1, You-Hong Zhang1, Myoung-Su Park 2, Jun 
Wang2, Joong-Hyun Park2, Fereidoun Forghani2, Ha-Na Kim2, Gwang- 
Hee Kim2, Bo-Geum Park2, Deog-Hwan Oh2 1Key Laboratory for Green 
Chemical Process of Ministry of Education, School of Chemical 
Engineering and Pharmacy, Wuhan Institute of Technology, China, 
2Department of Food Science and Biotechnology, Kangwon National 
University, Korea

P10-074 Classification of Salmonella Enteric Serotypes from Australian 
Poultry Using Automated Repetitive Sequence PCR, DiversiLab
Sang-ha Han1,2*, Julian, M. Cox1, Mi-hwa Oh2, Anthony Pavic3 1Faculty 
of Science, University of New South Wales, Australia, 2National Institute 
of Animal Science, Korea, 3Birling Avian Laboratories, Australia

P10-075 Effect of Superheated Steam in the Inactivation of Biofilms of 
Foodborne Pathogens on Polyvinyl Chloride and Stainless 
Steel
Ga-Hee Ban*, Sangryeol Ryu, Dong-Hyun Kang Department of 
Agricultural Biotechnology, Seoul National University, Korea

P10-076 The Comparative Analysis of Domestic and Imported Food 
Products on Hazardous Substances
Soo-Yeon In*, Dong-Eun Sung, Sang-A Moon, Si Won Lee, Sangsuk Oh 
College of Engineering, Dept. of Food Science and Technology, Ewha 
Womans University, Korea

P10-077 Application of Non-thermal Technology for Preservation of 
Acer mono Sap by TiO2-UVC Photocatalytic Reaction
Jungyeon Hong*, Hyejee Ryoo, Seunggon Na, Jooyoung Lee, Jiyong Park 
Department of Biotechnology, Yonsei university, Korea

P10-078 Study on the Antimicrobial Effect of Acidic Sodium Meta-
phosphate
Dong Min Kim*, Hae Jin Jang, Woo Young Choi, Hyun Oh Cho, Sung An 
Lee, Won Suk Kim, Il Hwan Kim SDBNI Co., Ltd. R&D Center, Korea

P10-079 Development of Novel Production Method for Acidified 
Sodium Chlorite to Improve Bactericidal Action
Nam Hee Kim*, Min Suk Rhee Division of Food Bioscience & 
Technology, College of Life Sciences & Biotechnology, Korea University, 
Korea

P10-080 Guidelines to Promote Practical Use of Industry of Various 
Technologies for Microbial Reductions in Non-thermal Foods 
Nam Hee Kim*, Hye Won Kim, Eun Sook Choi, Yoo Bin Kim, Joon Il 
Cho1, Soon Ho Lee1, In Gyun Hwang1, Min Suk Rhee Division of Food 
Bioscience & Technology, College of Life Sciences & Biotechnology, 
Korea University, Korea, 1Food Microbiology Division, National Institute 
of Food and Drug Safety Evaluation, Korea

P10-081 Consumer Survey of Food Traceability System in Korea
Nam Hee Kim*, Hee Sung Kim1, Byoung Il Park1, Min Suk Rhee Division 
of Food Bioscience & Technology, College of Life Sciences & Bio-
technology, Korea University, Korea, 1Gallup Korea, Korea
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P10-082 Acidified Sodium Chlorite Treatment Combined with Micro-
bubble for Decontamination of Whole Carrots
Hye Won Kim*, Nam Hee Kim, Sun Ae Kim, Se Hui Jeon, Eun Sook Choi, 
Tae Hyun Park, Guk Nam Na, Joon Il Cho1, Soon Ho Lee1, In Gyun 
Hwang1, Min Suk Rhee Division of Food Bioscience & Technology, 
College of Life Sciences & Biotechnology, Korea University, Korea, 1Food 
Microbiology Division, National Institute of Food and Drug Safety 
Evaluation, Korea

P10-083 Effects of Low-shear Modeled Microgravity on E. coli 
O157:H7 Growth and Acid-resistance
Hye Won Kim*, Sun Ae Kim, Min Suk Rhee Division of Food Bioscience 
& Technology, College of Life Sciences & Biotechnology, Korea 
University, Korea

P10-084 Microbial Contamination of Frequently Consumed Ready-to- 
eat Foods in Korea
Sun Ae Kim*, Nam Hee Kim, Eun Sil Kim1, Min Jung Kim1, Sung Ho 
Jang1, Joon Il Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk 
Rhee Division of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 1OURHOME, 
Korea, 2Food Microbiology Division, National Institute of Food and Drug 
Safety Evaluation, Korea

P10-085 The Alternative Detection Method for Rapid Estimation of 
Cronobacter spp. Quantity in Tofu
Sun Ae Kim*, Min Suk Rhee Division of Food Bioscience & Technology, 
College of Life Sciences & Biotechnology, Korea University, Korea

P10-086 Evaluation of Education and Promotion for Domestic Food 
Traceability System by Consumers 
Eun Sook Choi*, Nam Hee Kim, Jae Myung Koo, Min Suk Rhee Division 
of Food Bioscience & Technology, College of Life Sciences & Biotech-
nology, Korea University, Korea

P10-087 The Bactericidal Effects of Electrolyzed Water against Total 
Aerobic Bacteria and Coliforms in Cabbages and Carrots
Sun Ae Kim*, Nam Hee Kim, Eun Sil Kim1, Min Jung Kim1, Sung Ho 
Jang1, Joon Il Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee 
Division of Food Bioscience & Technology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 1OURHOME, Korea, 2Food 
Microbiology Division, National Institute of Food and Drug Safety 
Evaluation, Korea

P10-088 Recovery of Injured Salmonella Using Modified TAL Method 
with New Salmonella Medium
Sangha Han1,2*, Mihwa Oh2, Julian Cox1 1Faculty of Science, University of 
New South Wales, Australia, 2National Institute of Animal Science, Korea

P10-089 The Study for Food Manufacturing Process Improvement for 
Foreign Object Reduction
Sang Ho Lee*, Hye Jin Na, Sung Ho Jo1, Jae Hwang Lee2, Hye Kyoung 
Lee Hazard Analysis Center, Korea Food Information Institute, Korea, 
1Sunchang Research Center for fermentation Microbes, Korea, 2National 
Institute of Food and Drug Safety Evaluation, Korea

P10-090 Screening and Characterization of Alginate Lyase from Vibrio 
sp. AlyHP32 Isolated from the Gut Microflora of Sea-urchin
Ye-Seul Hwang*, Su-Jeong Sim, Keun-Sik Baik1, Chi-Nam Seong1, 
Tai-Sun Shin2, 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

P10-091 Suppression of VHSV-induced Oxidative Stress and Apoptosis 
by Polyphenols Leading to an Increase in Cell Viability
Jin-A Choi*, Se-Young Cho, Jong-Oh Kim1, Myung-Joo Oh1, Joseph 
Kwon2, 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, 
2Korea Basic Science Institute, Korea

P10-092 Rapid Detection Method of Norovirus Isolated from Fresh 
Lettus Using Magnetic Bead Linked Antibody
Hee Min Lee*, Kyung Seo Oh, Sang-Mu Ko1, Kyeong Hwan Lee2, 
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, 
2Department of Rural and Biosystems Engineering, Chonnam National 
University, Korea

P10-093 Effects of an Oxidative Agent, pH, Metal Ions, and Lectins on 
the Binding of Hepatitis A Virus
Sang-mu Ko*, Hee Min Lee1, Jong-Oh Kim, Myung-Joo Oh, Duwoon 
Kim1 Department of Food Science and Technology and Functional Food 
Research Center, Chonnam National University, Korea, 1Department of 
Aqualife Medicine, Chonnam National University, Korea, 2Department of 
Rural and Biosystems Engineering, Chonnam National University, Korea

P10-094 Determination of Control Points for Takju Manufacturing 
Processes
HyoungSu Park*, JiYoung Park, HaeRim Jeong, SeoKyoung Jang, 
Yongchjun Park1, Ki-Hwan Park Department of Food Science & 
Technology, Chung-Ang University, Korea, 1Food Investigation Science 
Team, National Institute of Food and Drug Safety Evaluation, KFDA, 
Korea

P10-095 The Antibacterial Activity of Cirsium japonicum of Four 
Different Regions of Korea
Miran Jang1*, Hye Jin Park2, Eunyoung Hong3, Jae Hoon Cheong4, 
Gun-Hee Kim1,2 1Plant Resources Research Institute, Duksung Women’s 
University, Korea, 2Department of Food and Nutrition, Duksung Women’s 
University, Korea, 3Foods R&D, CJ CheilJedang Corporation, Korea, 
4Uimyung Research Institute for Neuroscience, Sahmyook University, 
Korea

P10-096 Reducing Natural Flora on Onion Surface by Aerosolized 
Aqueous Chlorine Dioxide
Jong-Lak Cho*, A-Ra Ryu, Jin-Suk Lee, Min-Seok Noh, Hye-Su Shin, 
Jeong-Mok Kim Department of Food Engineering, Mokpo National 
University, Korea

P10-097 Antibacterial Activity of Two Different Parts of Cirsium 
japonicum (Aboveground and Underground Part) of Gangwon, 
Korea
Miran Jang*, Eunsook Lee, Eunyoung Hong1, Jae Hoon Cheong2, 
Gun-Hee Kim Plant Resources Research Institute, Duksung Women’s 
University, Korea, 1Foods R&D, CJ CheilJedang Corporation, Korea, 
2Uimyung Research Institute for Neuroscience, Sahmyook University, 
Korea

P10-098 Kinetic Demonstration of Time-temperature Indicator Based 
on Diffusion of a Fatty Acid Ester
Sujeong Kim*, Jungeun Ahn, Jeong-un Kim, Seungil Shin, Hea-hun Shin1, 
Jihoon Park2, Jiyong Park Department of Biotechnology, Yonsei 
University, Korea, 1Department of Foodservice Industry, Baekseok 
College of Cultural Studies, Korea, 2Inditech Korea Co., Korea

P10-099 Isolation and Characterization of Cronobacter sakazakii 
Bacteriophages
Yeran Kim*, Hakdong Shin, Bookyung Park, Sangryeol Ryu Department 
of Food and Animal Biotechnology, Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

P10-100 Characterization and Comparative Genomic Analysis of 
Salmonella enterica Serovar Typhimurium-Targeting Bacterio-
phage SPN9CC
Hakdong Shin*, Ju-Hoon Lee1, Hyunjin Yoon, Hyelyeon Hwang, 
Sangryeol Ryu Department of Food and Animal Biotechnology, 
Department of Agricultural Biotechnology, Research Institute for 
Agriculture and Life Sciences, and Center for Agricultural Biomaterials, 
Seoul National University, Korea, 1Department of Food Science and 
Biotechnology, Kyung Hee University, Korea
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P10-101 TiO2 Photocatalytic Inactivation of Foodborne Pathogenic 
Microorganisms in Liquid Foods
Hyeji Ryoo*, Mei Feng, Seunggon Na, Donghee Kim, Eunyong Lee, 
Jiyong Park Department of Biotechnology, Yonsei University, Korea

P10-102 Microbiological Investigation of Meats and Meat Cutting Area 
in HACCP Applied Butcher’s Shop
Seung Hee Baek*, Hyung Kun Lim, Hee-Jin Suk, Jae Jin Cho, Ki-Hwan 
Kim1, Joo-Yeon Lee Korea Livestock Products HACCP Accreditation 
Service, Korea, 1Department of Biological Science and Technology, 
Yonsei University, Korea

P10-103 Determination Methods for Volatile Organic Compounds from 
Polystyrene(PS) in Food Simulants
JungBok Kim*, JaeWook Shin, HeeDuck Lee, JungNyun Kim, JiYoung 
Moon, SoHee Kim1, DongWoo Shin1, JaeMyoung Oh1 Korea Advanced 
Food Research Institute, Korea, 1National Institute of Food and Drug 
Safety Evaluation, Korea

P10-104 Quantitative Comparision of Traditional Methods Registered 
by KFDA and Sanita-kun Film for the Detection of Normal 
Microflora, Coliform and Escherichia coli from Ready-to-eat 
Foods
MinJi Kim*, WangJune Kim, JiHyo Kim Dongguk University, Korea

P10-105 Inactivation of Salmonella Typhimurium and Escherichia coli 
O157:H7 in Peanut Butter Cracker Sandwiches by Radio- 
frequency Heating
Jae Won Ha*, Sung Youn Kim, Sangryeol Ryu, Dong Hyun Kang 
Department of Agricultural Biotechnology, Seoul National University, 
Korea

P10-106 Evaluation of Near-infrared Pasteurization in Controlling 
Escherichia coli O157:H7, Salmonella Typhimurium, and 
Listeria monocytogenes in Ready-to-eat Sliced Ham
Jae Won Ha*, Sang-Ok Kim, Sangryeol Ryu, Dong Hyun Kang 
Department of Agricultural Biotechnology, Seoul National University, 
Korea

P10-107 Monitoring of Date Marking on Takju Labels
YoungJae Lee*, GyiAe Yun, DaSom Kim, SiChao Li, YongChjun Park1, 
Ki-Hwan Park Department of Food Science & Technology, Chung-Ang 
University, Korea, 1Food Investigation Science Team, National Institute of 
Food and Drug Safety Evaluation, KFDA, Korea

P10-108 Improved Aerosol Sterilization System Combined with Sensor 
Technology
Jae Won Ha*, Sang Oh Kim, Kyeong Hwan Back, Il Kyu Park, Seul Gi 
Jeong, Dong Hyun Kang Department of Agricultural Biotechnology, 
Seoul National University, Korea

P10-109 Evaluation of the Antimicrobial Effects of Sulfur-containing 
Flavonoids (Thioflavones and Thioflavanones)
Miran Jang*, Gun-Hee Kim Plant Resources Research Institute, Duksung 
Women’s University, Korea

P10-110 Accelerating Spread of CTX-M-15 Extended-spectrum - 
lactamase among Nontyphoid Salmonella Isolated from 
Chicken Meat
Hyunwol Kang*, Jae-Won Kim1, Hyo-Sun Kwak2, Gun-Jo Woo Food 
Safety and Evaluation Lab, Korea University, Korea, 1CJ Bio, Korea, 
2Korea Food and Drug Administration, Korea

P10-111 Identification of Staphylococcus aureus from the Pig Slau-
ghterhouses Using Automated Repetitive-sequence-based PCR 
(DiversiLab System)
So-Young Kim*, Eun-young Choi, Sang-ha Han, Beom-Young Park, 
Mi-hwa Oh National Institute of Animal Science, Rural Development 
Administration, Korea

P10-112 Characterization of Isolated Staphylococcal Bacteriophages 
from Bovine Feces
Eun-Jin Kim*, Young-Duck Lee, Jong-Hyun Park Department of Food 
Science and Biotechnology, Gachon University, Korea

P10-113 Monitoring Study of Isolation and Managemental Method of 
Fungi in Food
Hye-Jin Na*, Sang-Ho Lee, Hyun-Jung Gwak, Hun-June Lee1, 
Yong-Chjun Park2 Fungi Research Center, Korea Food Information 
Institute, Korea, 1Hygiene and Microbiology Research Center, Japan, 
2National Institute of Food and Drug Safety Evaluation, Korea

P10-114 The Survey Results on the Present Situation and the Efficiency 
of Food Self-quality Inspection System and SWOT Analysis
Min Kyoung Lee*, Mee Hye Kim1, Jung Hyuck Suh1, Joon Goo Lee1, Sung 
Woan Song2, Young Sig Park Korea University Functional Food 
Research Center, Korea, 1Division of Food Contaminent Materials, Korea 
Food & Drug Administration, Korea, 2Korea Food Industry Association, 
Korea

P10-115 Occurrence and Characterization of Escherichia coli Carrying 
CTX-M from Food Origin in Korea
Haet-Nim Yoon*, Hyo-Sun Kwak1, Gun-Jo Woo Food Safety and 
Evaluation Laboratory, Department of Food Bioscience and Technology, 
Korea University, Korea, 1Korea Food and Drug Administration, Korea

P10-116 Isolation of VanA-type Vancomycin-resistant Enterococcus 
Strains from Vegetable
Min-Tae Kim*, Hyo-Sun Kwak1, Gun-Jo Woo Laboratory of Food Safety 
and Evaluation, Department of Food Bioscience and Technology, Korea 
University, Korea, 1Korea Food and Drug Administration, Korea

P10-117 Microbiological Evaluation of Organic Vegetables in a Korean 
Market
Kyu Seok Jung*, Eunjung Roh, Won Il Kim, Kyeong Hun Park, Dong 
Hwan Lee, Yang Kyun Kim, Jin Beom Kim, Mee Na Jang, Jong Chul Yun, 
Sunggi Heu Microbial Safety Division, National Academy of Agricultural 
Science, RDA, Korea

P11 Health Functionality

P11-001 Nutritional Composition and Antioxidant Activities of 
Blueberry (Vaccinium ashei) Leaf
Yu Na Jo1*, Hee Rok Jeong1,2, Ji Hee Jeong1,3, Hyeon Ju Kim1, Ho Jin 
Heo1,3 1Department of Food Science and Technology, Institute of 
Agriculture and Life Science, Gyeongsang National University, Korea, 
2Department of Analysis research, Pacificpharma Corporation, Korea, 
3Division of Life Science and Applied Life Science (BK 21), Gyeongsang 
National University, Korea

P11-002 Effects of Castanea crenata Skin on Aβ25-35-Induced Learning 
and Memory Deficits
Hee Rok Jeong1,2*, Yu Na Jo2, Ji Hee Jeong 2,3, Dong Eun Jin2, Byung Gi 
Song2, Ho Jin Heo2,3 1Department of Analysis research, Pacificpharma 
Corporation, Korea, 2Department of Food Science and Technology, 
Institute of Agriculture and Life Science, Gyeongsang National University, 
Korea, 3Division of Applied Life Science (BK21), Gyeongsang National 
University, Korea

P11-003 Artemisia Species Inhibit Cell Proliferation and Induce 
Apoptosis in Human Breast Cancer Cells: Involvement of an 
Estrogen Receptor Alpha (ERa)-related Pathway
Eun Jeong Choi*, Gun-Hee Kim Plant Resources Research Institute, 
Duksung Women’s University, Korea

P11-004 The Antioxidant Activity of Daidzein Metabolites, O-DMA 
and Equol, in HepG2 Cells
Eun Jeong Choi*, Kyung Hee Kim, Gun-Hee Kim Plant Resources 
Research Institute, Duksung Women’s University, Korea

P11-005 The Inhibition Effects of Reactive Oxygen Species by Maillard 
Reaction Products in Caco-2 Cells
Soo Yeon Chung*, Yong Kwon Lee1, Sung Hee Han2, Seog Won Lee1, 
Chul Rhee3 Department of Biotechnology, Korea University, Korea, 
1Department of Food and Nutrition, Yuhan University, Korea, 2Institute of 
Life Science and Natural Resources, Korea University, Korea, 3Division 
of Food Bioscience and Technology, Korea University, Korea
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P11-006 Effects of Maillard Reaction Products (MRPs) in a Glucose- 
glycine Model on Retardation of Bile Acid Transport In Vitro
Sung-Hee Han*, Soo-Yeon Chung1, Seog-Won Lee2, 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, 
2Department of Food and Nutrition, Yuhan University, Korea, 3Division of 
Food Bioscience and Technology, Korea University, Korea

P11-007 Extracts of Jubak Confer the Potential to Regulate Adipo-
genesis, Hepatic Lipid Accumulation, and Anti-photoageing
Sang-Jin Lee*, Sung-Won Cho, Yi-Young Kwon, Hee-Suk Kwon, 
Jung-Bin Son1, Hyung-Ho Park1, Seung-Hoon Lee1, Ho-Yong Sohn2, 
Jong-Sik Kim1, Woo-Chang Shin Research Institute, Kooksoondang 
Brewery Co., Ltd., Korea, 1Department of Biological Sciences, Andong 
National University, Korea, 2Department of Food and Nutrition, Andong 
National University, Korea

P11-008 Inhibitory Effects of Makgeolli Containing Oriental Herbs on 
Skin Pigmentation and Wrinkling in Human Skin Cells
Yi-Young Kwon*, Sang-Jin Lee, Sung-Won Cho, Myoung-Jin Im1, 
Hee-Suk Kwon, Woo-Chang Shin Research Institute, Kooksoondang 
Brewery Co., Ltd., Korea, 1Migreen Oriental Medical Clinic, Korea

P11-009 Effects of Commercial Yakju on Anti-oxidant Activity
Sung-Won Cho*, Sang-Jin Lee, Woo-Chang Shin Research Institute, 
Kooksoondang Brewery Co., Ltd., Korea

P11-010 Anti-inflammatory Effects of Mung Bean Extract on DSS 
Induced Colitis Model
Sun Ho Lee*, Jin Lee, Sae Hun Kim Division of Food Bioscience and 
Technology, Korea University, Korea

P11-011 Effects of Mineral-rich Sun-dried Salt Intakes in GK Rats
YongXie Jin*, JongMin Na, SeNa Kim, JungBong Kim, YoungSook Cho, 
HaengRan Kim, SoYoung Kim Functional Food & Nutrition Division, 
Department of Agrofood Resources, National Academy of Agricultural 
Science (NAAS), Rural Development Administration (RDA), Korea

P11-012 Nutritional Characteristics and Antioxidant Properties of 
Cultured Wild Ginseng Roots Extract
Sung-Jin Park*, Young-Eon Kim1 Hallym Polytechnic University, Korea, 
1Korea Food Research Institute, Korea

P11-013 Identification of Sedum kamtschaticum, Lythrum anceps, and 
Astilbe chinensis var. davidii as Inhibitors of PPAR-γ Expres-
sion and Lipid Accumulation
Woo-Seok Jang*, No-Joon Song, Hyang-Jin Yoon, Cho-Rong Seo, 
Kye-Won Park Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P11-014 The Phytoestrogen, Genistein is the Key Pro-osteogenic 
Compound in Dichloromethane Fractionated Extracts from 
Sophora japhonoca L.
Hyang-Jin Yoon*, Woo-Suk Jang, No-Joon Song, Cho-Rong Seo, 
Kye-Won Park Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

P11-015 Determination of Antioxidants in Tea Samples by Using ESR 
Analyzer
Byeong Keun Kim*, Hyun Jung Jung, Eun Ah Lee, Dong Hee Kim, Tae 
Kyung Sung1, Sung Hyeok Jang1, Cheong Tae Kim Food Safety Research 
Institute, Nongshim Co., Ltd., Korea, 1SunBS Co., Ltd., Korea

P11-016 Antioxidants and Anti-obesity of Hot Water and Ethanolic 
Extracts from Crataegi fructus
Sung-Jin Park*, Byoung-Kon Choi1, Sang-Young Seo2, Seon-Mi Yoo3 

Hallym Polytechnic University, Korea, 1Agriproduct Processing 
Experiment Station, Korea, 2Jeolabuk-do Agricultural Research & 
Extension Services, Korea, 3Rural Development Administration, Korea

P11-017 Vegetable Juice which was Fermented by Lactobacillus 
plantarum HY7712 Ameliorates Hyperlipidemia in Rats Fed 
on a High-fat and High-cholesterol Diet
Myoung-Hee Lee*, Hong-seop Yoon, Do-Young Park, Young-Tae Ahn, 
Chul-Sung Huh R&BD Center, Korea Yakult Co., Ltd., Korea

P11-018 Dandelion Leaf Extract Protects against Liver Injury Induced 
by Methionine- and Choline-deficient Diet in Mice
Munkhtugs Davaatseren1,2*, Hye Jeong Yang1, Jin Taek Hwang1, Jae Ho 
Park1, Hyun-Jin Kim1, Myung-Sunny Kim1, Min Jung Kim1, Dae Young 
Kwon1, Haeng Jeon Hur1, Mi Jeong Sung1 1KFRI, Korea, 2UST, Korea

P11-019 The Phenolic Constituents of Propolis from Different Regions 
of Korea
Sun-Il Park*, Su Jin Choi, Mok-Ryeon Ahn Department of Food Science 
and Nutrition, Dong-A University, Korea

P11-020 Purification of Anti-Alzheimer’s Disease Components against 
Hydrogen Peroxide-induced Oxidative Damage
Cho R. Kim*, Soo J. Choi1, Hye K. Kim2, Hong Y. Cho, Dong H. Shin 
Department of Food and Biotechnology, Korea University, Korea, 
1Graduate School of Life Science and Biotechnology, Korea University, 
Korea, 2Department of Food and Biotechnology, Hanseo University, 
Korea

P11-021 Isolation of Acetylcholinesterase Inhibitor from Korean Edible 
Plants against Alzheimer’s Disease
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

P11-022 Protection of Korean Edible Plant against Amyloid β Peptide- 
induced Toxicity
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

P11-023 Determination of Bioactive Compounds and Antioxidant 
Activity from the Laver (Porphyra Tenera)
Eun-Sun Hwang*, Mi-Hee Choi1 Dept. of Nutrition and Culinary 
Science, Hankyong National University, Korea, 1Dept. of Food and 
Nutrition, Duksung Women's University, Korea

P11-024 Hemopoietic Effects of Deer Antler Extract on Dietary Induced 
Iron Deficiency Anemia Rats
SoYeon Park*, Hyun-Sun Lee, Chul Soo Park1, Moon Jea Woo1, Sang Hun 
Lee1, Jin Soo Kim1, Kyung Soo Ra2, Hyung Joo Suh Department of Food 
and Nutrition, Korea University, Korea, 1Kwang Dong Pharmaceutical 
Co., Ltd., Korea, 2Department of Food and Nutrition, Daegu Technical 
College, Korea

P11-025 Protective Effect of Opuntia humifusa (Cheonnyuncho) against 
UVB-induced Photoaging in HaCaT and Hairless Mouse
Mi-Ryung Kim*, Yoo-Kyung Kim, Hyun-Sun Lee1, Hyun Jung Lee1, Jae 
Hwan Kim2, Hyung Joo Suh Department of Home Economics Education, 
Korea University, Korea, 1Department of Food and Nutrition, Korea 
University, Korea, 2Neo Cremar Co., Ltd., Korea

P11-026 Selenium Binding Peptide Using Sericin Hydrolysates on 
Bioavailability and Hepatoprotective Activity against Selenium 
Deficient Rats
Hyunji Lee*, Eun Young Jung, JeungHi Han, You Kyung Yeon1, Song 
Hwan Bae2, Hung Soo Son3, Hyung Joo Suh Department of Food and 
Nutrition, Korea University, Korea, 1Division of Food Bioscience and 
Technology, Korea University, Korea, 2Department of Food and 
Biotechnology, Hankyong National University, Korea, 3Department of 
Food and Biotechnology, Shin Ansan University, Korea
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P11-027 Effect of Calcium Binding Peptide using Sericin Hydrolysates 
on Osteoporosis in Ovariectomized Rats
Minzhe Pang*, Eun Young Jung, HyeIn Park, Eu Ddeum Park, Un Jae 
Chang1, Sung-Hoon Oh2, Hyung Joo Suh Department of Food and 
Nutrition, Korea University, Korea, 1Department of Food and Nutrition 
Dongduk Women’s University, Korea, 2Department of Food and 
Biotechnology, Shin Ansan University, Korea

P11-028 Anti-hyperglycemic Effects of Ginsenosides Rh2 and F1 in 
T2DM Mice Model
Seung Ri Lee1*, Jin Sun Oh1, Geun Eog Ji1,2 1Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National 
University, Korea, 2Research Institute, Bifido Inc., Korea

P11-029 Isolation of Calcium-binding Peptides from Barley Protein 
Hydrolysates
Dong Won Choi*, Ji Hye Lee, Kyung Bin Song Department of Food 
Science and Technology, Chungnam National University, Korea

P11-030 Purification of a Calcium-binding Peptide from Korean Cow 
Serum Protein Hydrolysates
Dong Won Choi*, Ji Hye Lee, Kyung Bin Song Department of Food 
Science and Technology, Chungnam National University, Korea

P11-031 Antioxidative and Anti-inflammatory Effects of Carotenoids 
Extracted from Crab Shell (Chionoecetes japonicus) in LPS 
Treated BALB/C Mice
Ochirkhuu Sambuu*, Noh Kyung-Hee, Chen Xue, Song Young Sun 
Department of Smart Foods and Drugs, Inje University, Korea

P11-032 A Comparative Study on Physiological Activities of 
Auricularia spp.
Taeho Kim*, Min-hyuk Bang, Youngbok Yu1, Mihyang Jang2, Kimoon 
Park Sungkyunkwan University, Korea, 1Mushroom Research Division, 
National Institute of Horticultural & Herbal Science, RDA, Korea, 
2Jeonnam Agricultural Research & Extension Services, Korea

P11-033 The Physiological Activities of Fruits, Leaves, and Branches of 
Moram (Ficus nipponica)
Inhwa Han*, Han-Choon You1, Byung-Geon Park Department of Food 
and Nutrition, Kwangju Women's University, Korea, 1Junnam Forest 
Resources Research Institute, Korea

P11-034 Antioxidant Activity and Anti-diabetic Effect of Oak 
Mushroom 
Young Ji Choi*, Chung Hyeon Choe, Ju Kim, Su Young Kim, In Sun Park, 
Sun Young Kim, Kang Yeol Yu Jeonju Biomaterials Institute, Korea

P11-035 Protective Effect of Gastrodia elata Major Compounds against 
Amyloid Beta Protein-induced Neurotoxicity
Young Ji Choi*, Mi Hee Kim, Ju Kim, Su Young Kim, Chang Ho Chung, 
Seung Il Jeong, Kang Yeol Yu Jeonju Biomaterials Institute, Korea

P11-036 Acetylcholinesterase Inhibitory Activity and Protective Effect 
of Mushroom against Amyloid Beta Protein-induced Neuro-
toxicity
Young Ji Choi*, Mi Hee Kim, Ju Kim, Su Young Kim, Sang Jun Kim, 
Seung Il Jeong, Kang Yeol Yu Jeonju Biomaterials Institute, Korea

P11-037 Optimization of Adjuvant for Hepatitis A Vaccine
Sun Young Jung*, Dae-Woon Choi, Min-Jung Bae, Hee Soon Shin, In Sik 
Chung1, Wonyong Kim2, Hee-Young Lee3, Dong-Hwa Shon Functional 
Materials Research Group, Korea Food Research Institute, Korea, 
1Graduate School of Biotechnology, Kyung Hee University, Korea, 
2Department of Microbiology Resrearch Institute for Traditional System 
Biomics, Chung-Ang University College of Medicine, Korea, 3Medikan 
Co. Ltd., Korea

P11-038 Cheonggukjang Extract Enhances Antigen-specific Immune 
Responses by Oral Administration
Dae-Woon Choi*, Min-Jung Bae, Hee Soon Shin, Dong-Hwa Shon 
Functional Materials Research Group, Korea Food Research Institute, 
Korea

P11-039 ERK2 is a Target of Naringenin to Inhibit FRA1 Stability and 
MMP-1 Expression
Sung Keun Jung1,2,3*, Ki Won Lee2, Zigang Dong3, Hyong Joo Lee1,2 

1WCU Biomodulation Major Department of Agricultural Biotechnology, 
Seoul National University, Korea, 2Department of Agricultural Biotechno-
logy, Food Science and Biotechnology Program, Seoul National University, 
Korea, 3The Hormel Institute, University of Minnesota, USA

P11-040 Interactions of Soy Proteins with the Interstinal Mucosa 
Proteins
Ju-Young Lee*, Jin-Woo Lee, Yu-Jin Yeom, Jinkyu Lim Major in Food 
Biomaterials, Kyungpook University, Korea

P11-041 Apigenin Inhibits Lung Metastasis by Dual Targeting ERK and 
PI3 Kinase
Mi Hyun Oh1,2*, Seung Joon Lee1,2, Semi Lim1,2, Ki Won Lee2,3, Hyong 
Joo Lee1,2,3 1WCU Biomodulation Major Department of Agricultural 
Biotechnology, Seoul National University, Korea, 2Department of 
Agricultural Biotechnology, Food Science and Biotechnology Program, 
Seoul National University, Korea, 3Research Institute for Agriculture and 
Life Sciences, Seoul National University, Korea

P11-042 Antioxidant and Anti-adipogenic Activities of Methanol 
Extracts from Selected Five Wild Vegetables 
Young Jun Lee*, Bo Ra Yoon, Bong Kyun Kim1, Ju Hyun Cho1, Boo-Yong 
Lee2, Ok Hwan Lee Department of Food Science and Biotechnology, 
Kangwon National University, Korea, 1Hurum Central Research Institute, 
Korea, 2Department of Food Science and Biotechnology, CHA University, 
Korea

P11-043 Antioxidant and Antibacterial Effects of Strawberry Inedible 
Parts of 80% Methanol Extract
Bong-Yun Oh*, Hee-Chul Hong1, Mi-Ae Bang1, You-Seok Lee, 
Seung-Hee Nam, Jong-Bun Seo, Dong-Sub Kim2, Hae-Young Na3, 
Jeong-Hwa Kang, Kyung-Ju Jung, Kyong-Ju Choi Jeollanamdo 
Agricultural Research and Extension Services, Korea, 1Jeonnam Biofood 
Technology Center, Jeonnam Bioindustry Foundation, Korea, 2Depart-
ment of Plant Science College of Agriculture and Life Sciences, Seoul 
National University, Korea, 3Department of Horticulture, Mokpo National 
University, Korea

P11-044 Protective Effects of Unsaponifiable Matters from Rice Bran on 
Oxidative Damage by Enhancing Antioxidant Enzyme 
Activities in HepG2 Cells
Hyeonmi Ham*, Younghwa Kim, Junsoo Lee, Dae-Jung Kim1, Sea-Kwan 
Oh1, Im-soo Choi1 Chungbuk National University, Korea, 1Rural 
Development Administration, Korea

P11-045 Anti-stress Effect of the Root Bark of Morus alba: Modulation 
of c-fos and Interleukin-1β Expression in Rat Brain
Yu-Jung Jang*, Chang-Ho Lee, In-Ho Kim, Young-Eon Kim, Yun-Tai 
Kim, Daeseok Han Functional Food Resources Research Group, Korea 
Food Research Institute, Korea

P11-046 Effect of Curcuma xanthorrhiza on Memory Improvement in 
the Scopolamine-induced Memory Impairment Rats
Hyesung Lee*, Youngeon Kim, Seungmock Cho, Daeseok Han, Changho 
Lee Division of Metabolism and Functionality Research, Functional 
Materials Research Group, Korea Food Research Institute, Korea

P11-047 Comparison in Physicochemical Properties and Antioxidant 
Activities of Dark Vinegars Commercially Available in 
Markets
Hye-Jin Kim1*, Ji-Eun Kim1, Jung-Hyun Park2, Sun-Ah Yang2, Ik-Hyun 
Koo3, Sam-Pin Lee1,2 1Department of Food Science and Technology, 
Keimyung University, Korea, 2The Center for Traditional Microorganism 
Resource (TMR), Keimyung University, Korea, 3KooKwanMo Vinegar 
Inc., Korea
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P11-048 Physicochemical Characteristics and Antioxidant Properties of 
Chestnut Inner Shell
Ji-Yeon Lim1*, Key Whang1, Sam-Pin Lee1,2 1Department of Food 
Science and Technology, Keimyung University, Korea, 2The Center for 
Traditional Microorganism Resource (TMR), Keimyung University, Korea

P11-049 Oral Administration of Siegesbeckia orientalis L. Extract 
Protects against Photoaging in Hairless Mice
Sukyeong Mun1*, Hee-Bong Pyun2, Ga Hui Oh2, Jae-Kwan Hwang1,2 

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

P11-050 Control of L and G Factor by Extract of CP on Lipid 
Metabolism
Taewon Han*, In-Ho Kim, Daeseok Han Korea Food Research Institute, 
Korea

P11-051 Study on In Vivo GABAergic Mechanism of Green and Gold 
Kiwifruit Peel Ethanol Extracts 
Hye-Jin Yang*, Young-Chul Lee, Kyoung-Sik Han1, Harjinder Singh1, 
Min-seok Yoon, Sueng-mok Cho Korea Food Research Institute, Korea, 
2Riddet Institute, Massey University, New Zealand

P11-052 Licorice Flavonoid Isoliquiritigenin Promotes Non-rapid Eye 
Movement Sleep (NREM) in Mice
Minseok Yoon*, Daeseok Han, Dongsoo Kim, Jin-Soo Kim1, Heyjin 
Yang, In-Ho Kim, Chang-Ho Lee, Suengmok Cho Korea Food Research 
Institute, Korea, 1Department of Seafood Science and Technology/ 
Institute of Marine Industry, Gyeongsang National University, Korea

P11-053 Preparation of β-carotene from Paprika (Capsicum annum L.) 
Leaves
Min-Jae Shin*, Yeon-Hee Lee, Hae-Won Kim, Yong-Seo Shin1 Second 
Year Class, Jeonbuk Science High School, Korea, 1R&D Center, 
Wonkwangbio Co., Ltd, Korea

P11-054 Antioxidant and Nitric Oxide Inhibition Activity of Citrus 
Hallabong and Citrus unshiu Peels
Kyoung Yeol Park1*, Joon Ho Hwang2,3, You Sung Oh2, Sang Bin Lim1,2 

1Department of Food Bioengineering, Jeju National University, Korea, 
2Biotechnology Regional Innovation Center, Jeju National University, 
Korea, 3Department of Biology, Jeju National University, Korea

P11-055 Physiological Activity of Broccoli Gochujang
Kyoung Yeol Park1*, Joon Ho Hwang2,3, You Sung Oh2, Sang Bin Lim1,2 

1Department of Food Bioengineering, Jeju National University, Korea, 
2Biotechnology Regional Innovation Center, Jeju National University, 
Korea, 3Department of Biology, Jeju National University, Korea

P11-056 A Novel Atypical Lignan and Phenolic Compounds from Pear 
Fruit (Chuwhangbae) Peels
Chan-Mi Kim1*, Eun-Hee Bang1, Hyoung-Jae Lee1, Jeong-Yong Cho1, 
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

P11-057 Coumaroyl Quinic Acid Derivatives from Young Fruit of Pear 
(Pyrus pyrifolia Nakai)
Yu Geon Lee1*, Jeong-Yong Cho1, Sang-Hyun Lee2, Wol-Soo Kim2,3, 
Keun-Hyung Park1, Jae-Hak Moon1 1Department of Food Science & 
Technology, and Functional Food Research Center, Chonnam National 
University, Korea, 2Korea Pear Research Organization, Chonnam 
National University, Korea, 3Department of Horticulture, Chonnam 
National University, Korea

P11-058 Isolation and Identification of Coumaroyl Steroids from Pear 
(Pyrus pyrifolia Nakai) Fruit Peels
Chan-Mi Kim1*, Hyoung-Jae Lee1, Jeong-Yong Cho1, 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, 3Depart-
ment of Horticulture, Chonnam National University, Korea

P11-059 Large Scale Isolation and Purification of Malaxinic Acid in 
High Purity from Young Fruit of Pear (Pyrus pyrifolia Nakai)
Yu Geon Lee*, Young Chool Kim, Sang-Hyun Lee1, Wol-Soo Kim1,2, 
Keun-Hyung Park, Jae-Hak Moon Department of Food Science & 
Technology, and Functional Food Research Center, Chonnam National 
University, Korea, 1Korea Pear Research Organization, Chonnam 
National University, Korea, 2Department of Horticulture, Chonnam 
National University, Korea

P11-060 Change in the Content of Chemical Components in Difference 
of Cultivar and Growth Stage of Pears
Chan-Mi Kim1*, Eun-Hee Kim1, Sun-Hee Kang1, Hyoung-Jae Lee1, 
Jeong-Yong Cho1, Sang-Hyun Lee2, Wol-Soo Kim2,3, Keun-Hyung Park1, 
Jae-Hak Moon1,2 1Department of Food Science & Technology, and 
Functional Food Research Center, Chonnam National University, Korea, 
2Korea Pear Research Organization, Chonnam National University, 
Korea, 3Department of Horticulture, Chonnam National University, 
Korea

P11-061 Comparison of Antioxidative Activity between Fleshes and 
Peels of Pear
Hang-Yeon Jeong1*, Eun-Sook An1, Sang-Hyun Lee2, Wol-Soo Kim2,3, 
Keun-Hyung Park1, Jae-Hak Moon1,2 1Department of Food Science & 
Technology, and Functional Food Research Center, Chonnam National 
University, Korea, 2Korea Pear Research Organization, Chonnam 
National University, Korea, 3Department of Horticulture, Chonnam 
National University, Korea

P11-062 Chemical Synthesis of 3-Pentylcatechol Glucosides and Their 
Absorption and Metabolism in Rat Blood
Hang-Yeon Jeong*, Keun-Hyung Park, Jae-Hak Moon Department of 
Food Science & Technology, and Functional Food Research Center, 
Chonnam National University, Korea

P11-063 Radical-scavenging Mechanism of a Non-allergenic Urushiol 
Derivative (3-Pentylcatechol) in Fenton Reaction
Soo Ro Kim*, Jeong-Yong Cho, Keun-Hyung Park, Jae-Hak Moon 
Department of Food Science & Technology and Functional Food 
Research Center, Chonnam National University, Korea

P11-064 Bioconversion Metabolites of Capsaicin by Aspergillus oryzae
Gwang Woo Lee*, Jeong-Yong Cho, Yun Hye Ju, Hyoung Jae Lee, Keun- 
Hyung Park, Jae-Hak Moon Department of Food Science & Technology 
and Functional Food Research Center, Chonnam National University, 
Korea

P11-065 Change in the Content of Phenolics and Free Radical- 
scavenging Activity During Manufacturing of Korean Black 
Raspberry (Rubus coreanus Miq.) Wine
Soo Ro Kim*, Jeong-Yong Cho, Seong Ja Kim, Hyoung Jae Lee, Jin 
Young Kim, Jong Hoon Jeong, Keun-Hyung Park, Jae-Hak Moon 
Department of Food Science & Technology and Functional Food 
Research Center, Chonnam National University, Korea

P11-066 Dicaffeoylquinic Acid Derivatives and Chlorogenic Acid 
Derivatives from Glasswort (Salicornia herbacea L.)
Jae-Hak Moon*, Jeong-Yong Cho, Hyun-Jeong Shim, Ji-Hye Lee, 
Hyoung-Jae Lee, Keun-Hyung Park Department of Food Science & 
Technology and Functional Food Research Center, Chonnam National 
University, Korea

P11-067 Chemical Constituents from Chestnut (Castanea creanata 
Sieb. Et Zucc) Honey Produced in Korea
Jae-Hak Moon*, Sun-Hee Bae, Soon-Ok Woo1, Jeong-Yong Cho, 
Hyoung-Jae Lee, In-Pyo Hong1, Sang-mi Han1, Yong-Soo Choi1, 
Hye-Kyung Kim1, Gyu-Ho Byun1, Myeong-Lyeol Lee1, Keun-Hyung Park 
Department of Food Science & Technology and Functional Food 
Research Center, Chonnam National University, Korea, 1Agricultural 
biology Department, NAAS, RDA, Korea
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P11-068 The Antioxidant Activity and the Phenolic Acid Content of 
Tremella fuciformis
Hua Li*, Sol Park, Youn No, Chan Lee Department of Food Science & 
Technology, Chung-Ang University, Korea

P11-069 Perilla frutescens Britton Alleviates Atopic Dermatitis-related 
Symptoms
Dong-Yoon Nam1*, Hyeong-U Son1, Myung-Seon Seo2, Jin-Chul Heo3, 
Sang-Han Lee1,4 1Department of Food Science and Biotechnology, 
Kyungpook National University, Korea, 2Songkwang Maewon Co., Ltd, 
Korea, 3Pharmaceutical Research Center, Korea Research Institute of 
Chemical Technology, Korea, 4Food and Bio-Industry Research Institute, 
Kyungpook National University, Korea

P11-070 Inhibitory Effect of Foeniculum vulgare Miller on Osteoclast 
Differentiation and Ovariectomy-induced Bone Loss
Tae-Ho Kim*, Hyun-Ju Kim, Hyeong-U Son1, Sang-Han Lee1,2, 
Shin-Yoon Kim Skeletal Diseases Genome Research Center, Kyungpook 
National University Hospital, Korea, 1Department of Food Science and 
Biotechnology, Kyungpook National University, Korea, 2Food and 
Bio-Industry Research Institute, Kyungpook National University, Korea

P11-071 Alleviation of 2,4-Dinitrofluorobenzene-induced Atopic 
Dermatitis-Related Symptoms by an Aqueous Seed Extract of 
Terminalia chebula Retzius
Dong-Yoon Nam1*, Min-A Kim1, Hyeong-U Son1, Yong-Su Cha1, 
Chi-yeol Yoo1, Hee-Joon Park2, Jin-Chul Heo3, Sang-Han Lee1,4 

1Department of Food Science and Biotechnology, Kyungpook National 
University, Korea, 2CA Pharm Co., Ltd, Korea, 3Pharmaceutical Research 
Center, Korea Research Institute of Chemical Technology, Korea, 4Food 
and Bio-Industry Research Institute, Kyungpook National University, 
Korea

P11-072 Mitigation of Inducible Nitric Oxide Synthase and Cyclo-
oxygenase-2 Expression Levels by Soybean Glyceollins via 
Suppression of the NF-κB Signaling Pathway in RAW 264.7 
Cells
Eun-Kyung Yoon1*, Hyung-Kyung Kim2, Song Cui2, Yong-Hoon Kim2, 
Hyeong-U Son1, Sang-Han Lee1,3 1Department of Food Science and 
Biotechnology, Kyungpook National University, Korea, 2N&B, Ltd, KNU 
Techno, Korea, 3Food and Bio-Industry Research Institute, Kyungpook 
National University, Korea

P11-073 Manufacture of Functional Cheonggukjang Added Pepper 
(Wongi No. 1) Leaves 
SeungWha Jo*, YoonSun Kim, Juhee Heo, Doyeun Jeong, YouSeok Kim1 

Sunchang Research Center for Fermentation Microbes, Korea, 
1Agricorporation Gold-tree Co., Ltd., Korea

P11-074 Effects of Terminalia nigrovenulosa Extract on Antioxidant 
Activity and Matrix Metalloproteinase (MMPs) Expressions in 
HT1080 Cells
Quang-Vinh Nguyen*, Jong-Bang Eun, Duwon Kim Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea

P11-075 Impact of Green Tea Formulation with Vit. C and Xylitol on 
Intestinal Transport of Catechins
Jae-Hwan Chung*, Ui-Jeong Yang, So-Ra Yoon, Soon-Mi Shim 
Department of Food Science, Sejong University, Korea

P11-076 Antioxidant Effects of Korean Chokeberry (Aronia melano-
carpa) and Blueberry (Vaccinium corymbosum L) Extracts
Seok Jun Hwang*, Ok-Hwan Lee, Seung Ju Cha1, Jong Dai Kim 
Department of Food Science and Biotechnology, Kangwon National 
University, Korea, 1Legal Personality Icheon Beks & Cornus Co., Ltd., 
Korea

P11-077 Tagatose, a Functional Sweetener, Affects the Glucose 
Responses in Healthy Individuals
Byung-Gyu Park*, Youngjae Kim, Jongmin Choi, Seong-Bo Kim, 
Seungwon Park Department of Food Science, Sweetener Team, Food 
Ingredients Center, CJ Cheiljedang Corporation, Korea

P11-078 Anti-diabetic and Anti-inflammatory Effects of Curcuma 
xanthorrhiz Roxb. on High-fat Diet-induced Obesity in Mice
Mi-Bo Kim1*, Bo-Kyung Sa2, Ga Hui Oh1, Jae-Kwan Hwang1,2 

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

P11-079 Sulforaphane Content and Anti-inflammatory Activity of 
Brassica oleracea
Joon-Ho Hwang1,2*, Chung-Woo Lee1, You-Sung 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

P11-080 Antioxidative activity of Jeolpyeon with Lotus (Nelumbo 
nucifera Gaertn) Seed Powder
SeHyun Jeong*, JiYeon Han, MinJung Kim Sookmyung Women's 
University, Korea

P11-081 Effects of Slowly Digestible and Resistant Starch from Rice on 
Weight Gain and Lipid Profiles in Mice Fed a High Fat Diet
Kwang Yeon Lee*, Hyeon Gyu Lee Department of Food and Nutrition, 
Hanyang University, Korea

P11-082 Physicochemical Characteristics and Antioxidant Activities of 
Sikhye (Korean Traditional Rice Beverage) Prepared with 
Ethanol Extracts from Rice Bran of Some Cultivars
Jeong-Heui Lee*, Sea-Kwan Oh, Dae-Jung Kim, Mi-Ra Yoon, Hye-Won 
Kim, Jeom-Sig Lee, Chung-Kon Kim National Institute of Crop Science, 
Rural Development Administration, Korea

P11-083 Selective Killing of Colon Cancer Cells by Sulforaphene 
through Generation of ROS
Sanguine Byun*, Hyong Joo Lee World Class University Biomodulation 
Program, Department of Agricultural Biotechnology, Seoul National 
University, Korea

P11-084 Synergic Effects of Siegesbeckia orientalis L. with Green Tea 
Extract on UVB-induced Skin Damage in Hairless Mice
Hee-Bong Pyun1*, Kyung-Eun Lee2, Ga Hui Oh1, Jae-Kwan Hwang1,2 

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

P11-085 Inhibitory Effect of Fucoidan in T24 Bladder Cancer Cell
Tae min Cho1,2*, Se jung Lee1,2,3, Eo jin Lee1,2, Sung kwon Moon1,2 

1Department of Biotechnology, Korea National University of Transpor-
tation, Korea, 2Personalized Tumor Engineering Research Center 
(PT-ERC), Chungbuk National University, Korea, 3Department of Food 
Science & Technology, Chung-Ang University, Korea

P11-086 The Hypoglycemic Effects of Cordyceps Mushroom (Isaria 
tenuipe) Using Golden Silk Supplementation on OLETF Rats
Mihye Jeong*, Soo Jin Park, Dong Seok Seo1, In-Pyo Hong2, Kyung-Hun 
Park, Jae-Yup Park Agro-Material Safety Evaluating Division, 
Department of Agro-Food Safety, National Academy of Agricultural 
Science, RDA, Korea, 1Croen Research Incorporated, Korea, 2Sericul-
tural & Apicultural Materials Division, Department of Agricultural 
Biology, National Academy of Agricultural Science, RDA, Korea

P11-087 Analytical Evaluation of Hyperpolarization via Activation of 
K+ Channels by Apple Procyanidins in Rat Aortic Endothelial 
Cells
Jae-Hun Kim*, Eui-Baek Byun, Nak-Yun Sung, Du-Sup Song, Ji-Hye Lee, 
Jae-Kyung Kim, Jong-Heum Park, Jong-il Choi, Beom-Seok Song, 
Ju-Woon Lee Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

P11-088 Vasorelaxation Action of Apple Procyanidins in Thoracic 
Aortic Rings from Sprague-Dawley Rats
Jae-Hun Kim*, Eui-Baek Byun, Nak-Yun Sung, Du-Sup Song, Ji-Hye Lee, 
Jae-Kyung Kim, Jong-Heum Park, Jong-il Choi, Beom-Seok Song, 
Ju-Woon Lee Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea
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P11-089 Influence of Applied Time and Heat Treatment on Antioxidant 
Compounds and Antioxidant Activities of Brown Rice of Some 
Cultivars
Dae-Jung Kim*, Sea-Kwan Oh, Jeong-Heui Lee, Mi-Ra Yoon, Hye-Won 
Kim, Jeom-Sig Lee, Chung-Kon Kim National Institute of Crop Science, 
Rural Development Administration, Korea

P11-090 The Profiling of Major Phenolic Components Related to 
Antioxidant Activities of the Methanolic Extracts from 
Hericium erinaceum
Hua Li*, Chanvorleak Phat, Chan Lee Department of Food Science & 
Technology, Chung-Ang University, Korea

P11-091 Effect of Enzymatic Hydrolysates from Sweetfish on Inhibition 
of Inflammation in LPS Induced RAW264.7 Macrophage Cell 
Jae-Kyung Kim*, Nak-Yun Sung, Eui-Baek Byun, Do-Sub Song, Ji-Hye 
Lee, Jong-il Choi, Beom-Seok Song, Jong-Heum Park, Ju-Woon Lee, 
Jae-Hun Kim Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

P11-092 The Effects of Repeated Dose of Cordyceps Mushroom (Isaria 
tenuipe) Using Golden Silk on Lipid Metabolism of OLETF 
Rats
Soo Jin Park*, Mihye Jeong, Kyung-Hun Park, Jae-Yup Park, Dong Seok 
Seo1, In-Pyo Hong2 Agro-Material Safety Evaluating Division, Depart-
ment of Agro-Food Safety, National Academy of Agricultural Science, 
RDA, Korea, 1Croen Research Incorporated, Korea, 2Sericultural & 
Apicultural Materials Division, Department of Agricultural Biology, 
National Academy of Agricultural Science, RDA, Korea

P11-093 Effects of Laccase Catalyzed Rutin Polymer on the Inhibition 
of Adipogenesis in 3T3-L1 Adipocytes In Vitro
Ji Kyeong Jeon*, Jee-Young Imm Department of Foods and Nutrition, 
Kookmin University, Korea

P11-094 Effect of Osmolarity on Cytotoxicity of Normal and Cancer 
Cells according to the Type of Salts
Eun Jin Bae*, In Cheol Kim Department of Food Engineering, Mokpo 
National University, Korea

P11-095 Methanol Extract of Eriobotrya japonica Leaves Inhibited Cell 
Proliferation and Induced G1-phase Cell Cycle Arrest in 
Bladder Cancer T24 Cells
Su-Mi Jung1,2*, Se-Jung Lee1,2,3, Eo-jin Lee1,2,4, Su-Bok Lee5, Sung-Kwon 
Moon1,2 1Department of Biotechnology, Korea National University of 
transportation, Korea, 2Personalized Tumor Engineering Research 
Center (PT-ERC), Chungbuk National University, Korea, 3Department of 
Food Science & Technology, Chung-Ang University, Korea, 4Department 
of Urology, Chungbuk National University College of Medicine, Korea, 
5Department of Food and Nutrition, Yonsei University, Korea

P11-096 Effect of Complex Herbal Extracts on Alcohol Metabolizing 
via Antioxidant Activities
Jae-Kyung Kim*, Nak-Yun Sung, Eui-Baek Byun, Du-Sub Song, Ji-Hye 
Lee, Jong-il Choi, Beom-Seok Song, Jong-Heum Park, Ju-Woon Lee, 
Jae-Hun Kim Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

P11-097 Inhibitory Effects of Poly-γ-glutamic Acid on the Differen-
tiation of 3T3-L1 Preadipocytes
Ji Hye Lee*, Ji Kyeong Jeon, Jee-Young Imm Department of Foods and 
Nutrition, Kookmin University, Korea

P11-098 Antiobese and Hypolipidemic Effects of Japchae (Korean 
Traditional Noodle with Vegetables) on High Fat Diet
Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye 
Young Kim2, Eun Kyoung Mo Research and Development Center, DBIO 
Incorporation, Korea, 1Department of Food Science and Technology, 
Chungnam National University, Korea, 2Department of Global Korean 
Culinary Art, Woosong University, Korea

P11-099 Administration of Japchae (Korean Traditional Noodle with 
Vegetables) Protects the Liver from the Oxidative Stress 
Induced by Carbon Tetrachloride

Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye 
Young Kim2, Eun Kyoung Mo Research and Development Center, DBIO 
Incorporation, Korea, 1Department of Food Science and Technology, 
Chungnam National University, Korea, 2Department of Global Korean 
Culinary Art, Woosong University, Korea

P11-100 Effect of Hot Water Extracts from Stevia (Stevia rebaudiana 
Bertoni) Leaf on Inhibition of Melanin Synthesis 
Jong-Heum Park*, Jae-Kyung Kim, Nak-Yun Sung, Eui-Baek Byun, 
Du-Sub Song, Ji-Hye Lee, Jong-il Choi, Beom-Seok Song, Ju-Woon Lee, 
Jae-Hun Kim Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

P11-101 Protective Effect of Silk Protein Hydrolysate against Radiation- 
induced Damage In Vitro and In Vivo
Jong-Heum Park*, Jae-Kyung Kim, Nak-Yun Sung, Eui-Baek Byun, 
Du-Sub Song, Ji-Hye Lee, Jong-il Choi, Beom-Seok Song, Ju-Woon Lee, 
Jae-Hun Kim Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

P11-102 Immunostimulating Polysaccharide Fractionated from Chaga 
Mushroom (Inonotus obliquus)
Ji-Yeon Park1*, Ji-Hye Han1, Kwang-Won Yu2, Gil-Hun Baek1,3, 
Taek-Joon Yoon4, Hyung-Joo Suh5, Joo-Seok Lee6 1Department of Food 
Science and Technology, Korea National University of Transportation, 
Korea, 2Department of Food and Nutrition, Korea National University of 
Transportation, Korea, 3Department of Food Science and Technology, 
Chungbuk National University, Korea, 4Department of Food and 
Nutrition, Yuhan Colleage, Korea, 5Department of Food and Nutrition, 
Korea University, Korea, 6NewIam Corporation, Korea

P11-103 Biological Activities of Hot-water Extracts from Coffee Beans 
Fermented with Mushrooms or Molds
Hoon Kim*, Ji-Young Shin, Cheon-Kyu Park, Dong-Gu Kim, Gil-Hun 
Baek1, Heon-Sang Jeong1, Kwang-Won Yu2 R&D Center, Cosis Bio Co., 
Ltd, Korea, 1Department of Food Science and Technology, Chungbuk 
National University, Korea, 2Department of Food and Nutrition, Korea 
National University of Transportation, Korea

P11-104 Preparation of Fermented Coffee Bean with Monascus 
purpureus by Solid Culture and Its Pharmacological Activity
Gil-Hun Baek1,2*, Heon-Sang Jeong1, Ji-Yeon Park2, Ji-Hye Han2, Kwang- 
Won Yu3, Hoon Kim4, Ji-Young Shin4, Cheon-Kyu Park4, Dong-Gu Kim4 

1Department of Food Science and Technology, Chungbuk National 
University, Korea, 2Department of Food Science and Technology, Korea 
National University of Transportation, Korea, 3Department of Food and 
Nutrition, Korea National University of Transportation, Korea, 4R&D 
Center, Cosis Bio Corporation Limited, Korea

P11-105 Isolation and Characterization of an Exopolysaccharide- 
producing Strain from Korean Traditional Fermented Soybean 
Products
Sunhyun Park*, Youngkyoung Rhee, Jieun Jang, Hyejung Yang, 
Myung-ki Lee Fermentation and Functionality Research Group, Korea 
Food Research Institute, Korea

P11-106 Fucosterol Inhibits Matrix Metalloproteinases Expression and 
Promotes Type-1 Procollagen Production in UVB-induced 
Human Keratinocytes HaCaT
Myung-Suk Kim*, Min-Ji Kim1 Department of Biotechnology, Yonsei 
University, Korea, 1Department of Biomaterials Science, Yonsei 
University, Korea

P11-107 Bioactivity of Trifoliate Orange (Poncirus trifoliate) Seed 
Extracts
Seong Yeong Kim*, Moon-Su Lee1, Kwang-Soon Shin1 Nutrition 
Education, Graduate School of Education, Kyonggi University, Korea, 
1Department of Food Science and Biotechnology, Kyonggi University, 
Korea
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P11-108 Effect of Dropwort (Oenanthe javanica) and Allium tuberosum 
on Lipid Composition in Rats High Fat and High Cholesterol 
Diet
Min-Sun Kim*, Eun-Woo Cheon, Sung-Sik Chun, Jung-Hwa Choi1 

Department of Food Science, International University of Korea, Korea, 
1Department of Food Science and Nutrition, International University of 
Korea, Korea

P11-109 Effects of Phellius linteus Water Extract on Benign Prostatic 
Hyperplasia
Yu-Na Kim*, Min-Sun Kim, Sin-Kwon Kang, Jung-Hwa Choi1 

Department of Food Science, International University of Korea, Korea, 
1Department of Food Science and Nutrition, International University of 
Korea, Korea

P11-110 Immunostimulating Activity of Polysaccharide Isolated from 
Angelica gigas Grown in Hongcheon, Korea
Sun Young Jo*, Byung Jick Min, Ho Lee, Sun Young Kim1, Kwang-Soon 
Shin Kyonggi University, Korea, 1Hongcheon Institute of Medicinal 
Herb, Korea

P11-111 Anti-metastatic Activity of Rhamnogalacturonan II Isolated 
from Citrus Peel through Activation of Immune System
Sun Young Jo*, Su-Bum Park, Hyun-Sun Lee, Hye-Jin Won, Hee-Do 
Hong1, Kwang-Soon Shin Department of Food Sci. & Biotechnol., 
Kyonggi University, Korea, 1Korea Food Research Institute, Korea

P11-112 Antioxidant Activity of Autocleaved Ovotransferrin against 
Lipid Oxidation
Sun Hee Moon*, Jae Hoon Lee, Young Hwan Lee, Kyoung Ah Lee, Keun 
Young Min, Dong Uk Ahn1,2, Hyun-Dong Paik Division of Animal Life 
Science, Konkuk University, Korea, 1Department of Animal Science, Iowa 
State University, USA, 2Department of Agricultural Biotechnology, Major 
in Biomodulation, Seoul National University, Korea

P11-113 Immuno-stimulating Activities of Polysaccharide Fractions 
Prepared from the Persimmon Leaves
Hye-Ryung Park*, Su-Bum Park, Hyun-Sun Lee, Hye-Jin Won, Hee-Do 
Hong1, Kwang-Soon Shin Department of Food Sci. & Biotechnol., 
Kyonggi University, Korea, 1Korea Food Research Institute, Korea

P11-114 Dual Roles of Glasswort Seed Fractions in Modulation of 
Macrophage Activation
Yoo-Mi Choi*, Mi-Ri Kim, Kyung A Park, Hyun Jung Kim, Jungil Hong 
Department of Food Science and Technology, College of Natural Science, 
Seoul Women’s University, Korea

P11-115 Modulation of Cytotoxicity of Commonly-consumed Over-the- 
counter Drugs by Epigallocatechin-3-gallate
Mi-Ri Kim*, Kyung A Park, Yoo-Mi Choi, Hyun Jung Kim, Jungil Hong 
Department of Food Science and Technology, College of Natural Science, 
Seoul Women’s University, Korea

P11-116 Protective Effect of Curcumin on Acetaminophen- and 
Ibuprofen-induced Intestinal Cell Toxicity: Roles of Different 
Heme Oxygenase-1 Inhibitors
Hyun Jung Kim*, Hyun A Choi, Mi-Ri Kim, Kyung A Park, Yoo-Mi Choi, 
Jungil Hong Department of Food Science and Technology, College of 
Natural Science, Seoul Women’s University, Korea

P11-117 Changes in Curcumin Bioactivities In Vitro under Different 
Cell Culture Conditions
Kyung A Park*, Mi-Ri Kim, Yoo-Mi Choi, Hyun Jung Kim, Jungil Hong 
Department of Food Science & Technology, College of Natural Science, 
Seoul Women’s University, Korea

P11-118 Biological Activities of Paeonia Lactiflora Pall Ethanol Extract
You Na Oh1*, Ji Young Lee1, Jung Ae Park1, Kyong-Suk Jin1, Sook Kyung 
Hyun1,2, Hyun Ju Kwon1,3, Byung Woo Kim1,3 1Blue-Bio Industry 
Regional Innovation Center, Dongeui University, Korea, 2Department of 
Food Science and Nutrition, Dongeui University, Korea, 3Department of 
Life Science and Biotechnology, Dongeui University, Korea

P11-119 Analysis of Biological Activities of Juniferus chinensis 
Extracts
Jung Ae Park1*, Kyong-Suk Jin1, You Na Oh1, Ji Young Lee1, Sook Kyung 
Hyun1,2, Hyun Ju Kwon1,3, Byung Woo Kim1,3 1Blue-Bio Industry 
Regional Innovation Center, Dongeui University, Korea, 2Department of 
Food Science and Nutrition, Dongeui University, Korea, 3Department of 
Life Science and Biotechnology, Dongeui University, Korea

P11-120 Protective Effects of Ginger Supercritical Extract against 
Oxidative Damage in L6 Muscle Cells
Sang Yoon Choi*, Yeonmi Lee, Myung-Hee Lee, Kyung-Tack Kim  
Korea Food Research Institute, Korea

P11-121 Comparison of Antioxidant Activities of Crude Corni Fructus 
and Aged Black Corni Fructus
Jung a Seo*, Hyun jin Park School of Life Sciences and Biotechnology, 
Korea University, Korea

P11-122 Soybean Glyceollins Cause Apoptosis or Resistance to 
Oxidative Stress Depending on Dose
Chae Lim Jung*, Hyo Jung Kim, In Sil Park, Jong-Sang Kim School of 
Applied Biosciences and Food Science and Biotechology, BK21 Research 
Team for Developing Functional Health Food Materials, Kyungpook 
National University, Korea

P11-123 Inhibitory Effects of Glyceollins on 12-O-Tetradecanoyl-
phorbol 13-Acetate-induced Invasion of Human Hepatoma 
Cells
Hyo Jung Kim*, Chae Lim Jung, In Sil Park, Ji Yeon Seo, Jong-Sang Kim 
School of Applied Biosciences and Food Science and Biotechology, BK21 
Research Team for Developing Functional Health Food Materials, 
Kyungpook National University, Korea

P11-124 Evaluation of Biological Activities of Zanthoxylum shinifolium 
Extracts
Kyong-Suk Jin1*, Jung Ae Park1, You Na Oh1, Ji Young Lee1, Sook Kyung 
Hyun1,2, Hyun Ju Kwon1,3, Byung Woo Kim1,3 1Blue-Bio Industry 
Regional Innovation Center, Dongeui University, Korea, 2Department of 
Food Science and Nutrition, Dongeui University, Korea, 3Department of 
Life Science and Biotechnology, Dongeui University, Korea

P11-125 Laccase Catalyzed Catechin Polymer as a Potent Inhibitor of 
Advanced Glycation End Products Formation
Hyung-Yul Park*, Sung Hyun Hong, So-Youn Jeon, Jee-Young Imm 
Department of Foods and Nutrition, Kookmin University, Korea

P11-126 Effect of Acid or Enzymatic Hydrolysis on Antioxidant and 
Anti-Inflammation Activity of Soyasaponin
Ji-Hyun Lim*, Hyung-Yul Park, Seong Gyu Kim, Jee-Young Imm 
Department of Foods and Nutrition, Kookmin University, Korea

P11-127 Antioxidant Properties and Inhibition Effects of Adipocyte 
Differentiation on 3T3-L1 Cells of Extracts of Monascus- 
fermented Yam
Soon Ah Kang*, Ji Hoon Paek, Ork-Hee Kim, Myung Sook Kim, Mi-Ja 
Kim1, Ki-Hyo Jang2, Chul-Ho Kim3, Young-Ae Lee Seoul University of 
Venture & Information, Korea, 1Sungkyunkwan University, Korea, 
2Kangwon National University, Korea, 3Korea Research Institute of 
Bioscience and Biotechnology, Korea

P11-128 Changes of Intracellular ROS by Glutathione Reductase 
Inhibition and Phytochemicals Maybe Regulate Nrf2-mediated 
Phase 2/antioxidant Enzyme Activity
Jung-Hwa Han*, Ji yeon Seo, Chaelim Jung, In Sil Park, Hye-Ryung Kang, 
Seong Soon Kim, Hyo Jung Kim, Jung Han Yoon Park1, Jong-Sang Kim 
School of Applied Bioscience, Food Science and Biotechology, BK21 
Research Team for Developing Functional Health Food Materials, 
Kyungpook National University, Korea, 1Department of Food Science and 
Nutrition, Hallym University, Korea
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P11-129 Antihypertensive and Anti-inflammatory Activity of Gastrodia 
elata Blume by Lactobacillus brevis GABA100
Soon Ah Kang*, Ji Hoon Paek, Sun Jin Lee, Myung Sook Kim, Ork-Hee 
Kim, Jun Byum Shin, Chul Cheong, Mi-Ja Kim1, Geun Eog Ji2,3 Seoul 
University of Venture & Information, Korea, 1Sungkyunkwan University, 
Korea, 2Seoul National University, Korea, 3Bifido Inc., Korea

P11-130 Antiviral Effect of Black Raspberry Juice and Mulberry Juiced 
on Foodborne Viral Surrogates
Ji-Hye Lee*, Seon Young Bae1, Mi Oh1, Jong-Hyeon Suk, Mi Sook 
Chung1, Kyung Hyun Kim Department of Biotechnology & Bioinfor-
matics, Korea University, Korea, 1Department of Food and Nutrition, 
Duksung Women's University, Korea

P11-131 Antioxidant Activity and Anti-atopic Effect of Refined Chaff 
Liquid Smoke
Chi-yeol Yoo1*, Hyeong-U Son1, Yong-Soo Cha1, Min-A Kim1, Dong- 
Yoon Nam1, Gil-Hwan Han2, Yong-Kyo Seo3, Sook-Kyung Kim4, 
Sang-Han Lee1,5 1Department of Food Science & Biotechnology, 
Kyunpook National University, Korea, 2Oriental Medicine Industry 
Support Center, Korea, 3Daewon GSI, Korea, 4Department of Food 
Science & Technology, Pusan National University, Korea, 5Food & 
Bio-Industry Reseach Institute, Kyunpook National University, Korea

P11-132 Anti-melanogenesis Effect of Ethanol Fraction of Angelica 
keiskei Leaf
Min-A Kim1*, Hyeong-U Son1, Dong-Yoon Nam1, Yong-Su Cha1, 
Chi-yeol Yoo1, Yong-Hee Choi1,2, Sang-Han Lee1,2 1Department of Food 
Science & Biotechnology, Kyungpook National University, Korea, 2Food 
& Bio-Industry Research Institute, Kyungpook National University, Korea

P11-133 The Screening of Extracts from Caragana sinica to Functional 
Foods and Functional Nutricosmetic Activity
Young-Je Cho3*, Yeong-Suk Jeon, Bun-Sung Jo, Won-Seub Cha, Sun-Ae 
Kang1, Hye-Jin Park1, Ju-Yeong Lee1, Jung-Woo Chae2, Sung-Sook 
Chun3 School of Food Science, Kyungpook National University, Korea, 
1School of Applied Bioscience, Kyungpook National University, Korea, 
2Gyeonggi-do Forest Environment Research Institute, Korea, 3School of 
Food Science & Biotechnology/Food & Bio-Industry Research Institute, 
Kyungpook National University, Korea

P11-134 Biological Activity for Functional Nutricosmetics of Extracts 
from Prunella vulgaris
Young-Je Cho2*, Jin-Sung Kim, Won-Seub Cha, Bun-Sung Jo, Hye-Jin 
Park1, Sun-Ae Kang1, Ju-Yeong Lee1 School of Food Science, Kyungpook 
National University, Korea, 1School of Applied Bioscience, Kyungpook 
National University, Korea, 2School of Food Science & Biotechnology/ 
Food & Bio-Industry Research Institute, Kyungpook National University, 
Korea

P11-135 The Antioxidant Activities of Extracts from Gamma Irradiated 
Mulberry Leaves vs. Cheongmoknosang
Sun-Ae Kang*, Hye-Jin Park, Ju-Yeong Lee, Bun-Sung Jo1, Ung-Sook 
Chun2, Young-Je Cho2 School of Applied Biosciences, Kyungpook 
National University, Korea, 1School of Food Science, Kyungpook National 
University, Korea, 2School of Food Science & Biotechnology/Food & 
Bio-Industry Research Institute, Kyungpook National University, Korea

P11-136 Inhibitory Effects of Flavonoids on IgE-mediated Allergic 
Responses in Rat Basophilic Leukaemia RBL-2H3 Cells
Mi Ja Chung*, Jae Kyung Sohng1, Ji Sun Lee, Seul Lee, Chang Won Lee, 
Yong Il Park Department of Biotechnology, The Catholic University of 
Korea, Korea, 1Department of Pharmaceutical Engineering, Institute of 
Biomolecule Reconstruction, Sun Moon University, Korea

P11-137 Neuroprotective Effect of Sesquiterpenes against Amyloid β
-induced Toxicity in Mouse Primary Cortical Neurons
Ji Yeon Seo*, Sung Soon Kim, Jung-Hwa Han, Jong-Sang Kim School of 
Applied Biosciences and Food Science and Biotechnology (BK21 
Program), Kyungpook National University, Korea

P11-138 Improvement of Memory and Cognitive Function by 
Isoalantolactone in Scopolamine-injected Mouse Model
Ji Yeon Seo*, In Sil Park, Sung Soon Kim, Jung-Hwa Han, Hye Ryung 
Kang, Hyo Jung Kim, Chae Lim Jung, Jong-Sang Kim School of Applied 
Biosciences and Food Science and Biotechnology (BK21 program), 
Kyungpook National University, Korea

P11-139 Neuroprotective Effects of Natural Plant Pigments in Mouse 
Hippocampal Cells
Seong Soon Kim*, Ji Yeon Seo, Hye Ryung Kang, Jong-Sang Kim School 
of Applied Biosciences and Food Science and Biotechology, BK21 
Research Team for Developing Functional Health Food Materials, 
Kyungpook National University, Korea

P11-140 Glyceollin Accumulation in Soybean Caused by Fungal 
Infection Is Independent of Isoflavone Content
In Sil Park*, Hyo Jung Kim, Chaelim Jung, Jong-Sang Kim School of 
Applied Biosciences and Food Science and Biotechnology, BK21 
Research Team for Developing Functional Health Food Materials, 
Kyungpook National University, Korea

P11-141 Antioxidant Properties of Natural Plant Colorants
Hye Ryung Kang*, Hyo Jung Kim, Seong Soon Kim, Ji Yeon Seo, 
Jong-Sang Kim School of Applied Biosciences and Food Science and 
Biotechology, BK21 Research Team for Developing Functional Health 
Food Materials, Kyungpook National University, Korea

P11-142 Protective Effects of Four Edible Plant Extracts of Zingi-
beraceae against Aβ-induced Neurotoxicity in SK-N-SH Cells
YeonSeop Jung*, YunHee Park, InSeon Lee, SeunAh Yang1 Department 
of Food Science and Technology, Keimyung University, Korea, 1The Center 
for Traditional Microorganism Resources, Keimyung University, Korea

P11-143 Antioxidant Activities of Chicorys in Hydroponics Using Glass 
Nanobeads
Jun-Hyeok Choi1*, Hyun-Jeong Kim1,2, Young-Tae Jung1, So-Hee Yi1, 
Mi-Hee Yu1, Sung-Gyu Lee1, Mu-Sang Lee3, Soon-Hwa Park3, In-Seon 
Lee1 1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism Resources, 
Keimyung University, Korea, 3SHINIL Co., Ltd., Korea

P11-144 Antioxidant Effects of Acer tegmentosum Maxim. and Red 
Ginseng Rootlets Extracts
Young-Tae Jung1*, Hyun-Jeong Kim1,2, Jun-Hyeok Cho1, Mi-Hee Yu1, 
Su-Young Park1, June-Hong Park3, In-Seon Lee1 1Department of Food 
Science and Technology, Keimyung University, Korea, 2The Center for 
Traditional Microorganism Resources, Keimyung University, Korea, 
3Jung Mun, Korea

P11-145 The Quality Characteristics of Fermented Dropwort Extract 
and Its Vinegar Beverage
MinJu Kim1,2*, SamPin Lee1, HyungDae Kim2, SeungHyuk Kwon3, 
JaeHee Lee3, SeunAh Yang1 1The Center for Traditional Microorganism 
Resources, Keimyung University, Korea, 2Bissell Chunglog Farm, Korea, 
3SangSangCho Co., Ltd, Korea

P11-146 Comprehensive Evaluation of Structural Characteristics on 
Total Phenolics and Antioxidant Capacity of Phenolic 
Phytochemicals and Their Metabolites
Dong-Bok Lee*, Sungbin Im, Young Jun Kim1, Ho Jin Heo2, Dae-Ok Kim 
Department of Food Science and Biotechnology and Skin Biotechnology 
Center, Kyung Hee University, Korea, 1Department of Food and 
Biotechnology, Korea University, Korea, 2Department of Food Science 
and Technology and Institute of Agriculture and Life Science, Gyeongsang 
National University, Korea

P11-147 Antioxidative Activities of Isodon japonicus and Charac-
terization of Solvent Fraction by LC-ESI-MS
Sang-Min Jeon*, Heon-Woong Kim, Jin-Young Lee, In-Hye Kim, 
Sang-Beum Kim, Jeong-Sook Go, Haeng-Ran Kim, Dong-Sik Park 
Functional Food and Nutrition Division, Department of Agrofood 
Resources, Rural Development Administration, Korea
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P11-148 Comparison of Total Phenolics, Total Flavonoids, Total 
Anthocyanins, and Antioxidant Capacity in Fermented Juices 
with Various Vegetables by Lactobacillus plantarum K55-5
Bong Han Lee*, Young-Tae Ahn1, Myoung-Hee Lee1, Chul-Sung Huh1, 
Dae Kyun Chung2, Dae-Ok Kim Department of Food Science and 
Biotechnology and Skin Biotechnology Center, Kyung Hee University, 
Korea, 1Research and Business Development Center, Korea Yakult Co., 
Ltd., Korea, 2Department of Genetic Engineering and Skin Biotechnology 
Center, Kyung Hee University, Korea

P11-149 Licochalcone E Exhibits Anti-inflammatory Effects In Vivo 
and In Vitro
Han Na Lee*, Han Jin Cho, Do Young Lim, Jae Ho Jeon1, Jong Gab Jun1, 
Jung Han Yoon Park Department of Food Science and Nutrition, Hallym 
University, Korea, 1Department of Chemistry and Institute of Natural 
Medicine, Hallym University, Korea

P11-150 Anti-metastasic Effect of Acteoside and Isoacteoside Present in 
Abeliophyllum distichum on Mouse Mammary Carcinoma 4T1 
Cells In Vitro and In Vivo System
Eun Young Woo*, So Young Park, Jin Kyu Kim1, Jung Han Yoon Park 
Department of Food Science and Nutrition, Hallym University, Korea, 
1Natural Products Research Institute, Gyeonggi Institute of Science & 
Technology Promotion, Korea

P11-151 Anti-aging Effect of Lithospermum erythrorhizon on Skin in In 
Vitro HaCaT and HDF-n Cells
Hee Geun Yoo1,2*, Bong Han Lee1,2, Wooki Kim1, Soo-Mi Ahn2, Ock K. 
Chun 3, Dae-Ok Kim1,2 1Department of Food Science and Biotechnology, 
Kyung Hee University, South Korea, 2Skin Biotechnology Center, Kyung 
Hee University, Korea, 3Department of Nutritional Sciences, University of 
Connecticut, USA

P11-152 Effects of Garlic, Onion, Leek, and Red Ginseng Extracts on 
Growth of Influenza Virus in MDCK Cell
Young Jin Kim*, Hee-Do Hong, Min Jae Lee1 Korea Food Research 
Institute, Korea, 1College of Veterinary School, Kangwon National 
College, Korea

P11-153 Inhibitory Effects of Germinated Waxy Black Rice Extracts on 
Adipocyte Differentiation in 3T3-L1 Cells
Won-Chul Lim*, Jin-Kyu Lee, Kyung-Im Kim1, Hong-Yon Cho 
Department of Food and Biotechnology, Korea University, Korea, 
1Division of Hotel Culinary Arts & Food Service, Hyejeon College, Korea

P11-154 Anti-obesity Effects of Ethanol Extract from Anthriscus 
sylvestris (L.) Hof
Dae-Il Hwang*, Min Jeong Kim, You Jeong Kim, Yongxiang Wu, 
Jeong-Sook Kim, Yong Geun Ha4, Tae Hyeong Kwon5, Seung Yong Shin3, 
Dong Hwa Lee2, Kun Ho Son2, Jiyun Ahn1, Tae-Youl Ha1, Taewan Kim 
Department of Food Science and Biotechnology, Andong National 
University, Korea, 1Korea Food Research Institute, Korea, 2Department of 
Food Science and Nutrition, Andong National University, Korea, 3Me and 
You Co., Ltd., Korea, 4Korea Health Industry Development Institute, Korea, 
5Gyeongbuk Institute for Marine Bio-Industry, Korea

P11-155 Inhibitory Activities of Germinated Soybeans on Angiotensin 
Converting Enzyme
Tae-Wan Kim*, Won-Chul Lim, Hong-Yon Cho Department of Food and 
Biotechnology, Korea University, Korea

P11-156 Protective Effects of Black Beans Extracts against Alcoholic 
and Non-alcoholic Oxidative Damage in HepG2/2E1 Cell 
Hee-Sub Lee*, Jae-Hyun Park, Won-Chul Lim, Hong-Yon Cho 
Department of Food and Biotechnology, Korea University, Korea

P11-157 Inhibitory Effect of Germinated Waxy Black Rice on Glucose 
Uptake
Jin-Kyu Lee*, Jae-Hyun Park, Eun-Jeong Lim1, Hong-Yon Cho 
Department of Food and Biotechnology, Korea University, Korea, 
1Department of Food Service Industry, Hanyang Women's University, 
Korea

P11-158 Effect of Punica granatum on Diabete in Streptozocin-induced 
Diabetic SD Rats
Won-Chul Lim*, Kyung-Im Kim1, Dong-Hoon Shin, Hong-Yon Cho 
Department of Food and Biotechnology, Korea University, Korea, 
1Division of Hotel Culinary Arts & Food Service, Hyejeon College, Korea

P11-159 Effect of Lycium chinense Miller on Anti-diabetic in 
Streptozotocin-Induced Diabetic SD-Rats
Jae-Hyun Park*, Jin-Kyu Lee, Won-Chul Lim, Hong-Yon Cho 
Department of Food and Biotechnology, Korea University, Korea

P11-160 In Vivo Partial Nutrigenomic Analysis of Antiobesity 
Mechanism of Punica granatum
Won-Chul Lim*, Hee-Sub Lee, Dong-Hoon Shin, Hong-Yon Cho 
Department of Food and Biotechnology, Korea University, Korea

P11-161 Anti-diabetic Effects of Germinated Waxy Black Rice in 
Streptozotocin-induced Diabetic Rats
Jin-Kyu Lee*, Jae-Hyun Park, Eun-Jeong Lim1, Hong-Yon Cho Depart-
ment of Food and Biotechnology, Korea University, Korea, 1Department 
of Food Service Industry, Hanyang Women's University, Korea

P11-162 Inhibitory Effects of Brown Rice Makgeolli Extracts on 
Adipocyte Differentiation in 3T3-L1 Cells
Won-Chul Lim*, Tae-Wan Kim, Dong-Hoon Shin, Hong-Yon Cho 
Department of Food and Biotechnology, Korea University, Korea

P11-163 Fisetin Prevents High-fat Diet Induced Obesity through 
Regulation of mTORC1 Signaling
Chang Hwa Jung*, Heemin Kim, Jiyun Ahn, Tae-Il Jeon, Tae-Youl Ha 
Korea Food Research Institute, Korea

P11-164 Cytotoxic Activity of Red Ginseng Extract and Commercial 
Enzyme-treated Red Ginseng Extract against Human Colon 
Adenocarcinoma
Ji Eun Jung*, Jang-Hyun Lee, Hyun Joo Yoon, Hyun-Dong Paik Division 
of Animal Life Science, Konkuk University, Korea

P11-165 β-glucan Contents in Hulless Barley (Hordeum vulgare L.) 
Cultivars Grown in Korea
Induck Choi*, Mi-Ja Lee, Jae-Sung Choi, Jong-Nae Hyun, Kee-Jong Kim 
National Institute of Crop Science, RDA, Korea

P11-166 Amelioration of Oxidative Stress in High-fat Diet Induced 
Obesity by Kimchi and Other Fermented Vegetable Foods
Ja Young Jang*, Eung Soo Han, Daram Kim, Tae-Woon Kim, Hyun Ju 
Kim, Miran Kang, Sung-Hee Park World Institute of Kimchi, Korea

P11-167 Isolation of the Monoamine Oxidase Inhibitors from Cretaegus 
pinnatifida Bunge Fruit
You Jin Choi*, Gun-Hee Kim, Keum Hee Hwang Plant Resources 
Reserch Institute, Duksung Women’s University, Korea

P11-168 Enhancement of the Antioxidant and Antimicrobial Activities 
of Tangerine Peel Extract by Acid Hydrolysis
Keun Young Min*, Kyoung Ah Lee, Kee-Tae Kim1, Hyun-Dong Paik 
Division of Animal Life Science, Konkuk University, Korea, 1Bio/ 
Molecular Informatics Center, Konkuk University, Korea

P11-169 Antioxidant Effect of Subcritical Water Extracts from Ginseng 
(Panax ginseng C.A. Meyer) By-products
Kyoung Ah Lee*, Kee-Tae Kim1, Myoung-Soo Chung2, SangWoo Cho3, 
Hyun-Dong Paik Division of Animal Life Science, Konkuk University, 
Korea, 1Bio/Molecular Informatics Center, Konkuk University, Korea, 
2Division of Food Science and Engineering, Ewha Womans University, 
Korea, 3Pulmuone CO., Ltd., Korea

P11-170 Hyaluronidase Inhibitory Effect and HPLC Analysis of 
Ginseng By-product Extracts Acid Hydrolysate
Kyoung Ah Lee*, Kee-Tae Kim1, Myoung-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
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P11-171 Fisetin Protects Hepatosteatosis through miR-378 Inhibition in 
Mice
Tae-Il Jeon*, Jin Wook Park, Chang Hwa Jung, Jiyun Ahn, Tae-Youl Ha 
Korea Food Research Institute, Korea

P11-172 Antioxidative Components and Activity of Domestic Cirsium 
japonicum Extract
Miran Jang1*, Eunyoung Hong2, Hye Hyun Lee3, Jae Hoon Cheong4, 
Gun-Hee Kim1,3 1Plant Resources Research Institute, Duksung Women’s 
University, Korea, 2Foods R&D, CJ CheilJedang Corporation, Korea, 
3Department of Food and Nutritin, Duksung Women’s University, Korea, 
4Uimyung Reasearch Institute for Neuroscience, Sahmyook University, 
Korea

P11-173 The Combination Treatment of EGCG and Glucosamine 
Inhibit Adipocyte Differentiation in 3T3-L1 Adipocytes
Kkochbyul Kim*, Kye Heui Lee, Seong Hee Jang Seoul Medical Center, 
Korea

P11-174 Anti-cancer Effects of Calcium in Human Colon Cancer Cells
Youngeun Kwak*, Chung S. Yang1, Jihyeung Ju Department of Food and 
Nutrition, Chungbuk National University, Korea, 1Susan Lehman Cullman 
Laboratory for Cancer Research, Department of Chemical Biology, Ernest 
Mario School of Pharmacy, Rutgers, The State University of New Jersey, 
Korea

P11-175 Antioxidant Properties and Ubiquinones Contents in Different 
Parts of Several Commercial Mushrooms
Myung-Hee Hong*, Yoo-Jeong Jin, Young-Hee Pyo Food & Nutrition, 
Sungshin Women's University, Korea

P11-176 Inhibitory Effect of Styela clava Ethanol Extracts on 
Triglyceride Accumulation in HepG2 Cell 
Ji-Hee Jung*, Byoung-Mok Kim, Young-Myoung Kim Division of 
Marine Biotechnology Research, Korea Food Research Institute, Korea

P11-177 Effects of Green Pepper on Antioxidant and Antiproliferative 
Activity in Human Breast Cancer Cell Line
Hyo-Jin Yoon*, Seul Lee, In-Kyeong Hwang Department of Food and 
Nutrition, Seoul National University, Korea

P11-178 Effects of Edible Marine Resource Water Extracts on Alcohol 
Degradation in Sprague Dawley Male Rats
JungMin Ha*, YoonSeon Hwang, JiHee Jung, HaNi Kim, ByoungMok 
Kim, DongSoo Kim, YoungMyoung Kim Division of Marine Biotech-
nology Research, Korea Food Research Institute, Korea

P11-179 Immunostimulating Activity of Kimchi Supplemented with 
Extracts from Herbal Medicine
Jong-Hyun Hwang*, Kwang-Won Yu Department of Food and Nutrition, 
Korea National University of Transportation, Korea

P11-180 Complex of Mulberry Extract etc. Inhibits Both the Activity 
and Gene Expression of Inflammatory Enzymes
Jong-Moon Jeong*, Hyeong-Ho Seo1, Ki-Hwan Yoo1 Department of Life 
Science, The University of Suwon, Korea, 1R&D center of Ben’s Lab Co., 
Ltd., Korea

P11-181 Effects of Phyto-extract Mixture (PEM381) on Experimental 
Atopic Dermatitis
Jong-Moon Jeong*, Woo-Young Jeong, Ki-Hwan Yoo1 Department of 
Life Science, The University of Suwon, Korea, 1R&D center of Ben’s Lab 
Co., Ltd., Korea

P11-182 Osteoblastic and Osteoclastic Effects of Artemisia capillaris 
Thunb. Extract in Osteoblast and Osteoclast Differentiation
Sang-Hyun Lee*, Ji-Hye 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

P11-183 Extracts of Germinated Wheat and Barley Reduce Postprandial 
Hyperglycemia by Inhibiting α-glucosidase in Diabetic db/db 
Mice

Bing Zhou*, Fang-Fang Wang, Young-In Kwon, Hae-Dong Jang 
Department of Food and Nutrition, Hannam University, Korea

P11-184 Anti-inflammatory Effect of Ginseng Leaf and Stem in RAW 
264.7 Cells Stimulated by Lipopolysaccharride
Jin-Kyoung Kim*, Sang-Hyun Lee, Hye-Jin Yang, Hae-Dong Jang 
Department of Food and Nutrition, Hannam University, Korea

P11-185 Antioxidant Activity of Compounds Isolated from Piper 
retrofractum
Fang-Fang Wang*, Ji-Hye Song, Sang-Hyun Lee, Jin-Kyoung Kim, 
Young-Ho Kim1, Hae-Dong Jang Department of Food and Nutirition, 
Hannam University, Korea, 1College of Pharmacy, Chungnam National 
University, Korea

P11-186 Inhibition of Adipocyte Differentiation by Rumex crispus L. 
Fractions in 3T3-L1 Cells
Sung-Jin Park1*, Jun-Hyeok Choi1, In-Seon Lee1, Mi-Hee Yu1,2 

1Department of Food Science and Technology, Keimyung University, 
Korea, 2The Center for Traditional Microorganism Resources, Keimyung 
University, Korea

P11-187 In Vitro and Cellular Antioxidant Activity of Artemisia 
capillaris Thunb. Extracts
Sang-Hyun Lee*, Ji-Hye 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

P11-188 Studies on Structural-antioxidant Activity Relationship between 
Caffeic acid and Ferulic Acid
Kim Chung Phi*, Hae-Dong Jang Department of Food and Nutrition, 
Hannam University, Korea

P11-189 Antioxidant Effect of Ginseng Leaf and Stem Extract Using In 
Vitro and HepG2 Cell Models
Jin-Kyoung Kim*, Hye-Jin Yang, Eui-Su Kim, Hae-Dong Jang 
Department of Food and Nutrition, Hannam University, Korea

P11-190 In Vitro Antioxidant Activity and -glucosidase Inhibitory 
Potential of Sanghwang Mushroom (Phellinus linteusau) 
Extracts
Hwang-Yong Choi*, Kyoung-Soo Ha, Eun-Hye Ka, Se-Un Lee, 
Hae-Dong Jang, Young-In Kwon Department of Food and Nutrition, 
Hannam University, Korea

P11-191 Enhancement of the Anti-hyperglycemic and Antioxidant 
Activities of 5 Five Selected Beans by the Germination Process
Cha-Young Cho*, Sung-Hoon Jo, Seong⁃Gil Hong1, Hae-Dong Jang, 
Young-In Kwon Department of Food and Nutrition, Hannam University, 
Korea, 1Erom R&D Center, Korea

P11-191 Anti-bacterial Activity and Simple Analyzing Condition of 
Several Compounds in Extract and Fractions from Eriobotrya 
japonica Seed
Kyoung-In Lee1,3*, Jun-Mo Jeoung2, Byoung-Sik Pyo2, Sun-Min Kim2 
1Biotechnology Industrialization Center, Dongshin University, Korea, 
2Department of Oriental Medicine Materials, Dongshin University, 
Korea, 3Department of Bio New Drug Development, Chosun University, 
Korea

P11-193 In Vitro and In Vivo Anti-hyperglycemia Effect of Arginyl- 
fructosyl-galactose (AFL)
Hwang-Yong Choi*, Kyoung-Soo Ha, Se-Un Lee, Hae-Dong Jang, 
Young-In Kwon Department of Food and Nutrition, Hannam University, 
Korea

P11-194 Biological Activities of the Extract and its Fractions from 
Branch 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
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P11-195 Comparisons of Antioxidant potential and Rat Intestinal α
-glucosidases Inhibitory Activities of 4 Selected Oriental Herbs
Jung-Yun Lee*, Cha-Young Cho, Sung-Hoon Jo, Hae-Dong Jang, 
Young-In Kwon Department of food and Nutrition, Hannam University, 
Korea

P11-196 Biological Activities of Subfractions Isolated from the Extract 
of Paeoniae Radix
Joo-Hyun Cho*, Kyoung-In Lee1, Sun-Min Kim, Byoung-Sik Pyo 
Department of Oriental Medicine Materials, Dongshin University, Korea, 
1Biotechnology Industrialization Center, Dongshin University, Korea

P11-197 Effects of Citrus junos on Testosterone Propionate-induced 
Benign Prostatic Hyperplasia In Vivo
Jong Yeon Kim*, Jieun Kwak, Woojin Jun1, Yongjae Kim2, Sunoh Kim3, 
Jeongmin Lee4, Yoo-Hyun Lee Department of Food Science and 
Nutrition, University of Suwon, Korea, 1Department of Food and 
Nutrition, Chonnam National University, Korea, 2Korea INS Pharm INC, 
Korea, 3Jeollanamdo Institute of Natural Resources Research, Korea, 
4Department of Medical Nutrition, Kyung Hee University, Korea

P11-198 Effect of Fractions from Benincasa hispida Cogniaux on 
Adipogenesis in 3T3-L1
Yanghee You1,2*, Youngjae Kim3, Kyungmi Kim4, Jeongmin Lee5, 
Woojin Jun1,2 1Human Ecology Research Institute, Korea, 2Department 
of Food and Nutrition, Chonnam National University, Korea, 3Korea 
INSPharm Research Institute, Korea, 4Department of Biofood Technology, 
Korea Biopolytechnic College, Korea, 5Research Institute of Medical 
Nutrition, Kyung Hee University, Korea

P11-199 Effects of Oriental Herb Medicines on Serum Glucose in Strep-
tozotocin-induced Diabetic Rats 
Boohyeong Byun* Department of Oriental Medicine, Daegu Haany 
University, Korea

P11-200 Anti-oxidant Effect of Subcritical Water Extracts from 
Benincasa hispida Thunb.
GiBong Ko*, Byung Jea Yoon, HyeSook Kang, HooKyoung Kim, JiHye 
Park, SuJin Sim, Younglan Son1, GiDong Boo1, SeungJin Ma1 HC 
Biotech Co., Ltd, Korea, 1Department of Food Engineering, Mokpo 
National University, Korea

P11-201 Bioactivities of Subcritical Water Extracts from Laminaria 
japonica
JaeCheon Jeong*, YoungRan Son, SeungJin Ma Department of Food 
Engineering, Mokpo National University, Korea

P11-202 Anti-obesity Effect of Methanol Extract from Curcuma longa 
L. in High-fat Diet Induced Obese Mice 
Jeongjin Park1*, Sungae Kim1, Yanghee You1,2, Kwontack Hwang3, 
Jeongmin Lee4, Woojin Jun1 1Dept. of Food and Nutrition, Chonnam 
National University, Korea, 2Human Ecology Research Institute, Korea, 
3Dept. of Food and Nutrition, Nambu University, Korea, 4Dept. of Medical 
Nutrition, Kyung Hee University, Korea

P11-203 Effects of Rosa rugosa Thunb. on Endurance Exercise Capacity 
in Mice
Eunjin Seo*, Minhee Baek, Yanghee You1, Youngjae Kim2, Kyungmi 
Kim3, Kyungtack Oh4, Sunoh Kim5, Woojin Jun Department of Food and 
Nutrition, Chonnam National University, Korea, 1Human Ecology 
Research Institute, Korea, 2Korea INS Pharm Research Institute, Korea, 
3Department of Biofood Analysis Korea Biopolytechnic College, Korea, 
4Department of Jeollanamdo Regional Innovation Agency, Korea, 
5Jeollanamdo Institute for National Resources, Korea

P11-204 Pepper Seed Extract Inhibits Weight Gain and Insulin 
Resistance in C57BL/6J Mice Fed a High Fat Diet
Hyeon-A Kim*, Min-Sook Kim, Jin Ryu Department of Food and 
Nutrition, Mokpo National University, Korea

P11-205 Synergy Effect of Skin Exfoliation Activity of Papain with 
Bamboo Salt

GiBong Ko*, JaeCheon Jeong, YoungRan Son, SeungJin Ma Department 
of Food Engineering, Mokpo National University, Korea

P11-206 Ethanol Extracts of Water Spinach Containing Lycopene and 
Chlorophyll Inhibit Hepatotoxicity Induced by Heavy Metals
Uijeong Yang*, Sora Yoon, Jaehwan Chung, SoonMi Shim Sejong 
University, Korea

P11-207 C-FBM-12 is a Natural Agonistic Ligand of Peroxisome 
Proliferator-activated Receptor-α (PPARα)
Ji Hae Lee1,2*, Minh Hien Hoang1,2, Yaoyao Jia1,2, Mastura binti Abd 
Malek1,2, Sung-Joon Lee1,2 1Division of Food Bioscience and Technology, 
Korea University, Korea, 2Department of Biotechnology, Graduate School 
of Life Sciences and Biotechnology, Korea University, Korea

P11-208 C-FBM-1, a Natural Flavonoid, is a Ligand for Liver X 
Receptors
Yaoyao Jia1,2*, Minh Hien Hoang1,2, Ji Hae Lee1,2, Mastura binti Abd 
Malek1,2, Lee Sung-Joon1,2 1Division of Food Bioscience and Technology, 
Korea University, Korea, 2Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

P11-209 Effects of Temperature and pH on Production of Monacolin K 
from Monascus ruber in Red Yeast Rice
Eun Jeong Seo*, Youn-Je Park Department of Applied Bioscience, CHA 
University, Korea

P11-210 Anti-obesity Effects of Ethanol Extract from Pteridium 
aquilinum
YongXiang Wu*, Dae-il Hwang, Minjeong Kim, Jinmi Yoon, Sha Li, 
Minjeong Kim, Wonkap Yoon, Seungyong Shin1, Jeongwan Hong, 
Taewan Kim Department of Food Science and Biotechnology, Andong 
National University, Korea, 1Me and You., Ltd., Korea

P11-211 Anti-wrinkle Effect of Hot Water Extract from Pteridium 
aquilinum
Yongxiang Wu*, Sehui Cho, Youjeong Kim, Suckjae Bae, Sha Li, Jaehyun 
Cho, Juyoung Hwang1, Seungyong Shin2, Taewan Kim Department of 
Food Science and Biotechnology, Andong National University, Korea, 
1Institute for Korea Traditional Medical Industry, Korea, 2Me and You., 
Ltd. Korea

P11-212 Exopolysaccharide from Ceriporia lacerata Has Pro-survival 
and Anti-apoptotic Effects on the Dexamethasone-treated 
INS-1 Cells through Activation of PKB
Ji-Hye Kim*, Yu-Kyoung Park, Byeong-Churl Jang Department of 
Medical Genetic Engineering, School of Medicine, Keimyung University, 
Korea

P11-213 Physicochemical Properties of Loquat Makgeolli with 5% 
Ethanolic Extract from Loquat (Eriobotrya japonica) Leaves
Hyung-Ku Kim*, Beom-Jeong Kim, Mo-Eun Lee, Yanghee You1, 
Yoo-Hyun Lee2, Ho-Geun Yoon3, Woojin Jun Department of Food and 
Nutrition, Chonnam National University, Korea, 1Human Ecology 
Research Institute, Korea, 2Department of Food and Nutrition, Suwon 
University, Korea, 3College of Medicine, Yonsei University, Korea

P11-214 F-12 is an LXR Agonist that Regulates the Expression of Key 
Genes in Cholesterol Homeostasis in Macrophages, Hepato-
cytes, and Intestinal Cells
Minh-Hien Hoang*, Ji Hae Lee, Yaoyao Jia, Mastura binti Abd Malek, 
Sung-Joon Lee Graduate School of Life Sciences and Biotechnology, 
Korea University, Korea

P11-215 Fermentation of Water Dropwort with Lactic Acid Bacteria to 
Improve Its Functional Activity and Organoleptic Properties
Sehee Cho*, Dae-il Hwang, Minjeong Kim, Suckjae Bae, Jinmi Yoon, 
Sung-il Cho, Seokjin Kim1, Hyunju Seo, Seung-Ryeul Shin2, Taewan Kim 
Department of Food Science and Biotechnology, Andong National 
University, Korea, 1MSC Co., Ltd, Korea, 2Department of Food Science 
and Nutrition, Daegu Haany University, Korea
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P11-216 The Effect of Eisenia bicyclis Diet in the Treatment of 
Loperamide-induced Constipation in the ICR Mice
SuckJae Bae*, Sehee Cho, Youjeong Kim, Jinmi Yoon, Jinju Yoon, Jaeho 
Cho1, Hyeonji Bae2, Jeongwan Hong, Gunho Son3, Jutae Ahn4, Taewan 
Kim Department of Food Science and Biotechnology, Andong National 
University, Korea, 1Korea Food & Drug Administration, Korea, 
2Gyeongbuk Institute for Marine Bio-Industry, Korea, 3Department of 
Food & Nutrition, Andong National University, Korea, 4Ulleng Clean 
Food Co., Korea

P11-217 Immune Activity of Maillard Reaction Products of Milk Protein 
with Lactose
Su-Hyun Chun*, Sung-Yong Yang, Seung-Taek Hong, Da-Hee Son, 
Ji-Sun Oh, Jun-Gu Oh, Ha-Young Jung, Jeong-Han Kang, Kwang-Won 
Lee Division of Food Bioscience and Technology, College of Life Science 
& Biotechnology, Korea University, Korea

P11-218 Aqueous Extract of Hizikia fusiforme (HFAE) Stimulates 
BMP2-induced Osteoblast Proliferation and Inhibits RANKL- 
induced Osteoclast Formation
Seung-hwa Baek*, Eun Sook Lee, Jin Hee Kim Department of Herbal 
Skin Care, Daegu Haany University, Korea

P11-219 Optimization of Extraction Conditions from Ligustrum 
lucidum Aiton Using Response Surface Methodology
Sat Byul Yun*, Eun Jeong Jeong, Yu Ri Lee, Yong Seob Jeong1 Research 
Center for Industrial Development of Biofood Materials, Chonbuk 
National University, Korea, 1Department of Food Science and Techno-
logy, Chonbuk National University, Korea

P11-220 Optimization of Enzymatic Bioconversion for Compound K 
Production from Ginseng Extract Using Response Surface 
Methodology
Gang Han*, Yu Ri Lee, Nam Keun Lee, Yong Seob Jeong1 Research 
Center for Industrial Development of Biofood Materials, Chonbuk 
National University, Korea, 1Department of Food Science and Techno-
logy, Chonbuk National University, Korea

P12 Food Microbiology, Fermentation & Enzyme

P12-001 Quantitative Analysis of Human Norovirus from Groundwater in 
Korea
Jeong Su Lee*, In Sun Joo, Yoo Jin Kim, Yoo Eun Han, Soon Ho Lee, In 
Gyun Hwang Food Microbiology Division, Food Safety Evaluation 
Department, National Institute of Food and Drug Safety Evaluation, 
Korea

P12-002 Prevalence and Characterization of Food-borne Bacteria from 
Meat Products in Korea
Joon Il Cho*, In Sun Joo, Jun Hyuk Choi, Kyoung Hun Jung, Eun Jeong 
Choi, Soon Ho Lee, In Gyun Hwang Food Microbiology Division, Food 
Safety Evaluation Department, National Institute of Food and Drug Safety 
Evaluation, Food & Drug Administration, Korea

P12-003 Metabolic Engineering of Corynebacterium glutamicum to 
Produce Guanosine-5’-diphosphate (GDP)-L-fucose 
Young-Wook Chin*, Jin-Byung Park1, In-Young Joung, Jin-Ho Seo 
Department of Agricultural Biotechnology, Seoul National University, 
Korea, 1Department of Food Science & Engineering, Ewha Womans 
University, Korea

P12-004 Effect of Lactic Acid Fermentation on Antioxidative Activity 
of Gastrodia elata Blume Beverage
Su-Yeon Kim*, Seung-Kwon Choi, Ji-Hye Kim, Yong-Suk Kim 
Department of Food Science & Technology, Chonbuk National University, 
Korea

P12-005 Effect of Lactic Acid Fermentation on Quality Characteristics 
of Gastrodia elata Blume Beverage
Ji-Na Lee*, Su-Yeon Kim, Seung-Kwon Choi, Yong-Suk Kim 
Department of Food Science & Technology, Chonbuk National University, 
Korea

P12-006 Optimization of Enzyme Treatment Condition for Korean 
Traditional Liquor Prepared with Puffed Rice
Seung-Kwon Choi*, Su-Yeon Kim, Ji-Na Lee, Yu-Mi Lee, Ji-Hye Kim, 
Yong-Suk Kim Department of Food Science & Technology, Chonbuk 
National University, Korea

P12-007 Characterization and Purification of a Bacteriocin Produced by 
a Potential Probiotic Culture, Lactobacillus gasseri SF
Hyun Wook Oh*, Jin Lee, Sae Hun Kim Division of Food Bioscience and 
Technology, Korea University, Korea

P12-008 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

P12-009 Optimal Production of a Novel Cold-active Lipase from Pichia 
lynferdii Y-7723
Ji-Yeon Kim*, Hak-Ryul Kim School of Food Science and Biotechnology, 
Kyungpook National University, Korea

P12-010 Optimization of Fermentation Conditions for Erythritol 
Production by Candida magnoliae
Hyeong-Rho Lee*, Sang-Min Jung, Min-Ji Kim, Hyo-Ran Lee, Jin-Ho Seo 
Department of Agricultural Biotechnology, Seoul National University, 
Korea

P12-011 Synergistic Effects of Naturally Occurring Antimicrobial 
Agents in Inhibiting the Growth of Staphylococcus aureus
Hyejung Jun*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

P12-012 Selection of Acid-tolerant Kimchi Starter Candidates and the 
Characteristics of Their Anti-bacterial Substances
Hye-Rim Kim*, Jong-Hoon Lee Department of Food Science and 
Biotechnology, Kyonggi University, Korea

P12-013 Resveratrol and Phenolic Compounds of Wine Brewed from 
Wild Yeast Strain 268-3 (Saccharomyces cerevisiae) Depen-
ding on the Temperature
HyeRyun Kim*, Hyang-Rin Kang, Jae-Ho Kim, ByungHak Ahn Korean 
Alcoholic Beverage Research Center, Korea Food Research Institute, 
Korea

P12-014 Contribution of Different Natural Yeasts to the Physico-
chemical Characteristics and Volatile Compounds of Makgeolli 
Depending on the Amount of Water
HyeRyun Kim*, Jeoung-Mae Son, Jae-Ho Kim, ByungHak Ahn Korean 
Alcoholic Beverage Research Center, Korea Food Research Institute

P12-015 Characterization of Makgeolli Brewed from Wild Yeast Strain 
98-5 (Saccharomyces cerevisiae) Depending on the Grains
HyeRyun Kim*, Jeoung-Mae Son, Jae-Ho Kim, ByungHak Ahn Korean 
Alcoholic Beverage Research Center, Korea Food Research Institute, 
Korea

P12-016 Manufacture and Quality Characteristics of Mulberry Makgeolli
Eun-Joo Kim*, Soon-Hee Kim1, Soo-Min Kim Department of Herbal 
Foodceutical Science, Daegu Haany University, Korea, 1Department of 
Hotel & Food Service Industry, Gimchen University, Korea

P12-017 Isolation and Characterization of Tannase-producing Yeast for 
the Bioconversion of Catechins from Green Tea 
Sulhee Lee*, Su-Beom Park1, Bok-Kyeong Han1, Hyeok-Jun Choi1, Yu Jin 
Oh2, Sang Jun Lee2, Young-Seo Park Department of Food Science & 
Biotechnology, Gachon University, Korea, 1BK bio Co., Ltd., Korea, 
2Amore Pacific R&D Center, Korea
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P12-018 Synergistic Antibacterial Effect of Natural Antimicrobial 
Agents on Food Poisoning Pathogens
Ji-Sang Hong1,2*, Hye-Jin Ku1,2, Ju-Hoon Lee1 1Department of Food 
Science and Biotechnology, Kyung Hee University, Korea, 2Department of 
Food Science and Biotechnology, CHA University, Korea

P12-019 Molecular Characterization of a Cryptic Plasmid pJHL2 from 
Bifidobacterium sp. JL01 and Construction of a Shuttle Cloning 
Vector
Hye-Jin Ku1,2*, Ji-Sang Hong1,2, Ju-Hoon Lee1 1Department of Food 
Science and Biotechnology, Kyung Hee University, Korea, 2Department of 
Food Science and Biotechnology, CHA University, Korea

P12-020 Control of Kimchi Fermentation by Naturally Occurring 
Antimicrobial Agents
Hyun-Sun Seo*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

P12-021 Enzymatic Synthesis of Ethyl Glucoside Using Transglyco-
sylation Activity Using Celluclast
Jae-Hoon Shim*, Hwan-Ung Yong, Seonmi Kim Department of Food 
Science and Nutrition, Hallym University, Korea

P12-022 Identification of the β-glucosidase Genes from Bifido-
bacterium Strains and Their Expression in B. bifidum BGN4
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

P12-023 Biotransformation of Flavonoids during Fermentation in Milk 
Containing Scutellaria baicalensis by Lactobacillus brevis 353
Chen Xu1*, Geun Eog Ji1,2 1Department of Food and Nutrition, Research 
Institute of Human Ecology, Seoul National University, Korea, 2Research 
Institute, Bifido Inc., Korea

P12-024 Structural Analysis of Novel Oligosaccharide Produced by 
Bacillus subtilis SS-76
Yi Seul Seo*, Sun Young Jo, Hye-Ryung Park, Ho Lee, Kwang-Soon Shin 
Department of Food Science & Biotechnology, Kyonggi University, Korea

P12-025 Fermentation Gastrodia elata Contained in Gastrodin, 
p-Hydroxybenzyl Alcohol Content and Antidiabetic Effects
Seong-Bong Jeon*, Mi-Ran Park, Yong-Soo Park, Se-Uk Kwon1, 
Yong-Mi Lee1, Ho-Kyun Jee MJ Health Foods Co., Ltd., Korea, 
1Department of Oriental Pharmacy, College of Pharmacy and Wonkwang- 
Oriental Medicines Research Institute, Wonkwang University, Korea

P12-026 Comparison of Cleaning Methods for the Reduction of 
Attached Microorganisms on the Surface of Various Kitchen 
Cutting Boards 
BoKyung Moon*, Su-Yeon Kim, Tong Lee, Yu-Jin Hong, Young-Min 
Bae, Jihyun Park, In-Kyeong Hwang1, Sun-Young Lee Department of 
Food and Nutrition, Chung-Ang University, Korea, 1Department of Food 
and Nutrition, Seoul Natuonal University, Korea

P12-027 Screening of Homo-exopolysaccharide Producing Lactic Acid 
Bacteria Isolates from Various Soybean Pastes
Ji Yeun Kim*, Sun Young Lee, Yu Jin Ahn, Hye Sun Choi Department of 
Agro-food Resources, National Academy of Agricultural Science, RDA, 
Korea

P12-028 Quality Characteristics of Premix-type Buckwheat (Fagopyrum 
esculentum) Soksungjang
Sun Young Lee*, Ji Yeun Kim, Yu Jin Ahn, Soo-Hwan Yeo, Seong Yeol 
Back, Hye Young Park, Hye Sun Choi Department of Agro-food 
Resources, National Academy of Agricultural Science, RDA, Korea

P12-029 Enzyme Activity Change of Rice-koji Made with High 
Yielding Rice Cultivars during Fermentation
Dae-Yun Jeong*, Min-Ji Kim, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea

P12-030 Production of γ-aminobutyric Acid during Fermentation of 
Gastrodia elata Bl. by Lactobacillus brevis GABA 100
Jeong Ah Kim1*, 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

P12-031 Anti-inflammatory Effect of Isorhamnetin (IR) and Isorham-
netin 3-О-β-d-glucoside (IR3G) and Biotransformation of 
IR3G into IR from Salicornia herbacea Extract Using Probiotic 
Bifidobacterium
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 Co., Ltd., Korea

P12-032 Purification and Characterization of β-glucosidase from 
Pumpkin Seed (Cucurbita moschata)
Eui Young Kim1*, Kyung-Min Park1, Hee Kwon Kang2, Seung Jun Choi3, 
Pahn-Shick Chang1,2,3 1Department of Agricultural Biotechnology, Seoul 
National University, Korea, 2Center for Agricultural Biomaterials, Seoul 
National University, Korea, 3Center for Food Safety and Toxicology, 
Seoul National University, Korea

P12-033 Rapid Detection of Enterohemorrhagic Escherichia coli by 
Using PCR
Ahreum Lee*, Jung-Hoon Lim, Hyung-Hwan Park, Myeong-Jai Yea   
Lotte R&D Center, Korea

P12-034 A Study on Bacteria Isolated from Spaghetti Noodle
Ji-Su Yu*, Jung-Hoon Lim, Hyung-Hwan Park, Myeong-Jai Yea Lotte 
R&D Center, Korea

P12-035 Isolation and Physiological Characterization of Alcohol- 
tolerant Pediococcus acidilactici for Lactic Acid Bacterium 
Containing Makgeolli Production
Danbie Jang1*, Seulki Park1, Han-Seung Lee1,2 1Department of Bio-Food 
Materials, College of Medical and Life Sciences, Silla University, Korea, 
2Research Center for Makgeolly Globalization, Silla University, Korea

P12-036 Novel Antimicrobial Activity of Submerged Culture Fer-
mented by Sparassis crispa and Pediococcus pentosaceus 
Using Soybean Curd Whey
Eun-Ji Lee1*, Ji-Eun Kim1, Dong-Cheol Park3, Sam-Pin Lee1,2 1Depart-
ment of Food Science and Technology, Keimyung University, Korea, 2The 
Center for Traditional Microorganism Resource (TMR), Keimyung 
University, Korea, 3Department of Hotel and Food Service Industry, 
Gimcheon University, Korea

P12-037 Quality Characteristics of Cheonggukjang Using the Rice Bran 
Starater
Hye-Jin Kim1*, Young-Cheol Song1, Jong-soon Lim1, Sam-Pin Lee1,2 
1Department of Food Science and Technology, Keimyung University, 
Korea, 2The Center for Traditional Microorganism Resource (TMR), 
Keimyung University, Korea

P12-038 Quality Characteristics of Commercial Moru Wine and Red 
Wine in Korea
Kang Hyun Choi*, Sang Hyun Kim, Kyung Sun Park, Soo Hyoung Park, 
Soon Ah Kang1, Chul Cheong1, Ki-Hyo Jang Department of Food and 
Nutrition, Kangwon National University, Korea, 1Department of 
Fermented Food Science, Seoul University of Venture and Information, 
Korea

P12-039 Mucin Functionalized Polydimethylsiloxane (PDMS) Micro-
structure: A Novel Tool for Bacterial Adhesion Test In Vitro
Ji-Hoon Jung*, Young-Rok Kim Department of Food Science and 
Biotechnology, Kyung Hee University, Korea

P12-040 Effect of Microbial Enzyme Pretreatment on the Liberation of 
Biological Compounds during Red Ginseng Extraction 
Byung-Yong Ahn*, Young-Nam Chang, Wei-Jie Wu1 Department of 
Oriental Medicine Resources, Chonbuk National University, Korea, 
1Department of Food Science & Biotechnology, Chonbuk National 
University, Korea
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P12-041 Hyperthermophilic Glucan/maltodextrin Phosphorylase from 
Archaea Pyrobaculum arsenaticum and Its Genetic and 
Biochemical Properties
Jin-Woo Jung*, Jong-Hyun Jung, Dong-Ho Seo, James F. Holden1, Cheon- 
Seok Park Graduate School of Biotechnology and Institute of Life 
Sciences & Resources, Kyung Hee University, Korea, 1Department of 
Microbiology, University of Massachusetts, USA

P12-042 Novel Sucrose Isomerase from Pectobacterium carotovorum 
and Its Molecular Cloning and Characteristics
Cheon-Hyun Nam*, Dong-Ho Seo, Jong-Hyun Jung, Chang-Sik Oh1, 
Cheon-Seok Park Graduate School of Biotechnology and Institute of Life 
Sciences and Resources, KyungHee University, Korea, 1Department of 
Horticultural Biotechnology and Institute of Life Sciences & Resources, 
Kyung Hee University, Korea

P12-043 Isolation and Molecular Characterization of Two Cryptic 
Plasmids in Weissella sp. KSD1 from Rice Wine
Eun-Jung Jeon*, Jong-Hyun Jung, Dong-Ho Seo, Ju-Hoon Lee, 
Sun-Toung Park1, Woo-Chang Shin1, Cheon-Seok Park Department of 
Food Science and Biotechnology, Institute of Life Sciences and Resources, 
Kyung Hee University, Korea, 1Research Laboratory, Kooksoondang 
Brewery Co. Ltd., Korea

P12-044 Enzymatic Characterization of 4-α-glucanotransferase from 
Hyperthermphilic Archaeon Thermococcus sp. CL1
In-Hwan Kim*, Jong-Hyun Jung, Dong-Ho Seo, Jame F. Holden1, 
Cheon-Seok Park Department of Food Science and Biotechnology, 
Institute of Life Sciences and Resources, Kyung Hee University, Korea, 
1Department of Microbiology, University of Massachusetts, USA

P12-045 Quality Characteristics of Yeju (Korean Traditional Alcoholic 
Beverage)
So-Ra Kim*, Ji-Ho Choi, Ji-Hye Park, Myong-Ha Won, Soo-Hwan Yeo, 
Seok-Tae Jeong, Ji-Eun Kang Fermentation & Food Processing Division, 
NAAS, RDA, Korea

P12-046 Development of New Medium for Leuconostoc citreum GR1 
Isolated from Kimchi
Shin Hye Moon*, In Cheol Kim Department of Food Engineering, Mokpo 
National University, Korea

P12-047 Isolation of Bacillus subtilis sp. from Malaxed Pear and 
Production of Functional Soy Peptides
Su Young Lim*, Wan Sik Jung, Young Jun Kim Department of Food and 
Biotechnology, Korea University, Korea

P12-048 Enzymatic Bioconversion of Flavonoids and Inhibitory Effects 
on Human Intestinal Maltase (HMA)
Young Su Lee*, Ji Young Huh, Da Yeon Park, Byung Wook Son, Soo Bok 
Lee Department of Food and Nutrition, Yonsei University, Korea

P12-049 Development and Optimization of Medium for Pediococcus 
pentosaceus F142-811 Isolated from Kimchi
Ju Young Lee*, In Cheol Kim Department of Food Engineering, Mokpo 
National University, Korea

P12-050 Changes in Physiochemical and Microbiological Properties of 
Chinese Cabbage under Salting Conditions
Jieun Jang*, Sunhyun Park, Jiyoung Hong, So-Lim Park, Myung-Ki Lee 
Fermentation and Functionality Research Group, Korea Food Research 
Institute, Korea

P12-051 Characteristics of Cheonggukjang Prepared with Germinated 
Soybean 
Kyoung Myoung Kang*, Lag Min Beak1, Jin Hak Kim, La Young Park, 
Shin Ho Lee Department of Food Science and Technology, Catholic 
University of Daegu, Korea, 1GLP Center, Catholic University of Daegu, 
Korea

P12-052 Characteristics of Cheonggukjang Containing with Chinese 
Cabbage Fermented with Different Type of Starters

Jin Hak Kim*, Kyoung Myoung Kang, La Young Park, Shin Ho Lee 
Department of Food Science and Technology, Catholic University of 
Daegu, Korea

P12-053 Quality Characteristics of Some Gayangju (Home-brewed 
Liquor) in Gyeonggi Province of Korea
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, 
Soon-Jae Kim, In Tae Park, Hee-Dong Kim Gyeonggido Agricultural 
Research & Extension Services, Korea

P12-054 Physiochemical Characteristics of Makgeolli and Yakju 
Brewing according to the Rice Variety
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, 
Soon-Jae Kim, Hee-Dong Kim Gyeonggido Agricultural Research & 
Extension Services, Korea

P12-055 Physiochemical Characteristics of Makgeolli Brewing by 
Boramchanbyeo Cultivars
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, 
Soon-Jae Kim, Hee-Dong Kim Gyeonggido Agricultural Research & 
Extension Services, Korea

P12-056 Physicochemical Characteristics of Korean Traditional Soju 
Fermented from Rice and Cereals
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, In 
Tae Park, Hee-Dong Kim Gyeonggido Agricultural Research & 
Extension Services, Korea

P12-057 Characterization of Farm-made Brown Rice Vinegar by 
Traditional Static Fermentation
Chang Ho Baek*, Joo-Yoen Kim, Ji-Ho Choi, Han-Seok Choi, 
Seong-Yeol Baek, Hye Sun Choi, Hye Young Park, Seok-Tae Jeong, 
Yong-jin Jeong1, Joong-Ho Kwon2, Soo-Hwan Yeo Department of 
Agro-food Resource, National Academy of Agricultural Science, RDA, 
Korea, 1Department of Food Science and Technology, Keimyung 
University, Korea, 2Department of Food Science and Technology, 
Kyungpook National University, Korea

P12-058 Quality Characteristics of Manufactured Brewing Vinegar 
Nuruk as Starter 
Da-Hee Jeong*, Joo-Yeon Kim, Chang Ho Baek, Han-Seok Choi, Ji-Ho 
Choi, Seong-Yeol Baek, Hye Sun Choi, Hye Young Park, Seok-Tae Jeong, 
Yong-jin Jeong1, Soo-Hwan Yeo Department of Agro-food Resource, 
National Academy of Agricultural Science, RDA, Korea, 1Department of 
Food Science and Technology, Keimyung University, Korea

P12-059 Bioconversion of Sucrose to Trehalose Using Enzymatic 
Sequential Reaction in Combined Cross-linked Enzyme 
Aggregates
Dong-Hyun Jung*, Jong-Hyun Jung, Dong-Ho Seo, Cheon-Seok Park 
Graduate School of Biotechnology and Institute of Life Sciences & 
Resources, Kyung Hee University, Korea

P12-060 Overexpression and Enzymatic Characterization of an 
Extremely Thermostable Cyclomaltodextrinase from Hyper-
thermophilic Archaean Thermococcus sp. CL1
Jae-Eun Lee*, Jong-Hyun Jung, Dong-Ho Seo, Cheon-Seok Park 
Graduate School of Biotechnology and Institute of Life Sciences & 
Resources, Kyung Hee University, Korea

P12-061 Screening of Bojoongikki-tang Fermenting Lactic Acid 
Bacteria and Compound Changes of Fermented Bojoongikki- 
tang
Hyun Cheol Jeong*, Mi-Hyun Kim, Young Kyoung Rhee, Kyungtack 
Kim, Young-Chul Lee, Jin Yeul Ma1, Chang-Won Cho Process 
Technology Research Group, Korea Food Research Institute, Korea, 
1TKM-Based Herbal Drug Research Group, Korea Institute of Oriental 
Medicines, Korea
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P12-062 Screening of Socheongryong-tang Fermenting Lactic Acid 
Bacteria and Compound Changes of Fermented Socheong-
ryong-tang
Hyun Cheol Jeong*, Sang Yoon Choi, Hee-Do Hong, Young-Chan Kim, 
Jeonghae Rho, Jin Yeul Ma1, Chang-Won Cho Process Technology 
Research Group, Korea Food Research Institute, Korea, 1TKM-Based 
Herbal Drug Research Group, Korea Institute of Oriental Medicines, Korea

P12-063 Simultaneous Utilization of Mixed Sugar by Lactic Acid 
Bacteria
Kyenghoon Jeong*, David A. Mills1, Jaehan Kim Depratment of Food 
Nutrition, Chungnam National University, Korea, 1Department of 
Viticulture and Enology, University of California, USA

P12-064 Consumption of Human Milk Oligosaccharide by Bifido-
bacterium infantis
Jihyeon Kim*, David A. Mills1, Jaehan Kim Depratment of Food 
Nutrition, Chungnam National University, Korea, 1Department of 
Viticulture and Enology, University of California, USA

P12-065 Antimicrobial Bacterioncin SH01 Produced by Enterococcus 
faecium SH01 Isolated from Mukeunji, a Korean Over Ripened 
Kimchi
Sung Hoo Seo*, Wang June Kim Department of Food Science & 
Technology, Dongguk University, Korea

P12-066 Cloning and Characterization of 4-α-glucanotranferase from 
Deinococcus geothermalis
Jae-Min Ko*, Cheon-Seok Park1, Jong-Tae Park Department of Food 
Science and Technology, Chungnam National University, Korea, 
1Graduate School of Biotechnology and Institute of Life Science and 
Resources, KyungHee University, Korea

P12-067 Characterization of Leuconostoc mesenteroides and Pedio-
coccus acidilactici Isolated from Kimchi as a Starter for Low-salt 
Fermented Foods
So-Yeon Kim*, Na-Kyoung Lee, Su Jin Eom, Hyun-Dong Paik Division 
of Animal Life Science, Konkuk University, Korea

P12-068 Cloning and Characterization of Thermostable Starch Binding 
Domain from Thermoanaerobacter ethanolicus 39E
Il Nam Oh*, Jong-Tae Park Department of Food Science & Technology, 
Chungnam National University, Korea

P12-069 Probiotic Characterization of Lactobacillus plantarum and 
Pediococcus acidilactici with Antimicrobial and Antifungal 
Effects from Kimchi
Su Jin Eom*, So-Yeon Kim, Na-Kyoung Lee, Hyun-Dong Paik Division 
of Animal Life Science, Konkuk University, Korea

P12-070 Cloning and Characterization of Monoamine Oxidases from 
Arthrobacter sp.
Jae-Ick Lee*, Jin-Hyo Kim1, Han-Jun Hwang, Young-Wan Kim 
Department of Food and Biotechnology, Korea University, Korea, 
1Chemical Safety Division, National Academy of Agricultural Sciences, 
RDA, Korea

P12-071 Overexpression of the Gene for a Codon-optimized Thermo-
stable 4-α-glucanotransferase in Bacillus subtilis
Min Su Kim*, Jun Hyuck Jang, Young Wan Kim Department of Food and 
Biotechnology, Korea University, Korea

P12-072 Solution of Makgeolli Production Method Using Fruits of 
Opuntia humifusa
Heui-Yun Kang*, Changhui Cho, Daehyoung Lee, Intae Park, Soonjae 
Kim Food & Agricultural Engineering Team, Department of Crop Deve-
lopment, Gyeonggido Agricultural Research & Extension Services, Korea

P12-073 Comparions of Growth Kinetics for Bacillus cereus Vegetative 
Cell and Spore and Staphylococcus aureus on Preprocessed 
Namul and Root Vegetables
Lkhagvasarnai Enkhjargal*, Soojin Kwak, Hyejin Jo, Kisun Yoon 
Department of Food and Nutrition, Research Institute of Human Ecology, 
Kyung Hee University, Korea

P12-074 Degradation of Aflatoxins by Fungal Isolates from Meju
Sun Min Yang*, Myung Jae Nam1, Lin Tao, Soo Hyun Chung Department 
of Food and Nutrition, Korea University, Korea, 1Department of Food 
Science and Technology, Seoul Women's University, Korea

P12-075 Degradation of Ochratoxin A by Fungal Isolates from Meju and 
Red Pepper Powders
Myung Jae Nam*, Sun Min Yang1, Lin Tao1, Soo Hyun Chung1 

Department of Food Science and Technology, Seoul Women's University, 
Korea, 1Department of Food and Nutrition, Korea University, Korea

P12-076 Characterization of Flagellatropic Salmonella Phage, iEPS5
Younho Choi*, Jaewoo Bai, Sangryeol Ryu Department of Food and 
Animal Biotechnology, Department of Agricultural Biotechnology and 
Center for Agricultural Biomaterials, Seoul National University, Korea

P12-077 Antibacterial and Antioxidant of Wheat Bran and Germ
Eun-Hye Ka*, Eun-Ji Choi1, Hak-Sung Lee1, Hae-Dong Jang, Young-In 
Kwon Department of Food and Nutrition, Hannam University, Korea, 
1Research Institute, Bioprogen Co. Ltd., Korea

P12-078 Physicochemical and Sensory Properties of Commercial 
Makgeolli
Boyoung Kim*, Yesung Hur, Sangyun Kim, Misook Kim, Youngseung 
Lee, Yoonhwa Jeong Department of Food Science and Nutrition, 
Dankook University, Korea

P12-079 Production of 1,4-Dihydroxy-2-naphtoic Acid (DHNA) by 
Weissella paramesenteroides RIS-98 Isolated from Nuruk 
Mi-kyung Lee*, Yu-Ri Lee, Jae Hak Sohn College of Medical and Life 
Science, Silla University, Korea

P12-080 Fermentative Properties of Makgeolli with the Addition of 
Cultivated Wild Ginseng
Haiyan Song*, Jiyeon Lee, Inyong Kim, Misook Kim, Youngseung Lee, 
Yoonhwa Jeong Department of Food Science and Nutrition, Dankook 
University, Korea

P12-081 Fermentative Properties of Makgeolli with the Addition of 
Schizandra chinensis
Haiyan Song*, Jiyeon Lee, Eunji Kim, Misook Kim, Youngseung Lee, 
Yoonhwa Jeong Department of Food Science and Nutrition, Dankook 
University, Korea

P12-082 Manufacture of Wheat Nuruk Using Indigenous Brewing 
Microorganism and Changes of Its Characteristic
Jeong Sil Choi1,2*, Seok Tae Jung2, Ji Ho Choi2, Han Seok Choi2, Soo 
Hwan Yeo2 1Chonbuk University, Korea, 2National Academy of 
Agricultural Science, Korea

P12-083 The Physicochemical Properties from Red Rice and Black Rice 
Fermented with Phellinus baumii
Sol Kim*, Kyung-Je Kim1, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Jangheung Research Institute for Mushroom 
Industry, Korea

P12-084 Volatile Compounds and Physicochemical Properties of 
Mukeunji, an Aged Kimchi for Long Periods
Hee-Seok Yang*, Yeun Hong, Hae-Yeong Kim Department of Food 
Science & Biotechnology, Kyung Hee University, Korea

P12-085 Detection of 1,4-Dihydroxy-2-Naphthoic Acid from Commer-
cial Makgeolli Products
Tae-Jung Kim*, Gi-Seong Moon Department of Biotechnology, Korea 
National University of Transportation, Korea

P12-086 Leuconostoc mesenteroides CJNU 0147 and Lactobacillus 
casei CJNU 0588 Improve Growth of a Bifidobacterium lactis 
Strain in Co-cultures
Gi-Seong Moon* Department of Biotechnology, Korea National 
University of Transportation, Korea
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P12-087 Increased Bacteriocin Activity of a Recombinant Pediococcus 
acidilactici Strain
Gi-Seong Moon* Department of Biotechnology, Korea National 
University of Transportation, Korea

P13 Food Engineering

P13-001 Optimal Formulation of O/Wprotein/Wpolysaccharide Hydrogel for 
Encapsulation of Fish Oil
Ji-Yoo Baek1*, Ji Sun Kim1, Seon Hui Kim1, Hyung Bae Gil1, Kwon Bum 
Kim1,2, Mi-Jung Choi1 1Laboratory of Nano-Bio Materials, Department 
of Molecular Biotechnology, Konkuk University, Korea, 2Laboratory of 
Food Engineering, Department of Food Science and Biotechnology of 
Animal Resources, Konkuk University, Korea

P13-002 Encapsulation of Lactic Acid in Starch Matrix via Extrusion: 
Effect of Processing Conditions of Extruder Pressure
Geun-Pyo Hong*, Yeon-Sul Lee, Ji-Yoo Baek1, Sang-Gi Min, Mi-Jung 
Choi1 Laboratory of Food Engineering, Department of Food Science and 
Biotechnology of Animal Resources, Konkuk University, Korea, 
1Laboratory of Nano-Bio Materials, Department of Molecular Biotech-
nology, Konkuk University, Korea

P13-003 Formation of Micro-porous Hydrogel Matrix
Hyung Bae Gil1*, Si-Kyung Lee1, Sang-Gi Min2, Ji-Yoo Baek1, Kwon 
Bum Kim1,2, Mi-Jung Choi1 1Laboratory of Nano-Bio Materials, 
Department of Molecular Biotechnology, Konkuk University, Korea, 
2Laboratory of Food Engineering, Department of Food Science and 
Biotechnology of Animal Resources, Konkuk University, Korea

P13-004 Effect of Prepared Method on Encapsulation of the Vitamin C 
within Liposomes
Kwon Bum Kim1,2*, Sang-Gi Min2, Ji-Yoo Baek1, Hyung Bae Gil1, Hyun 
Jin Park3, Mi-Jung Choi1 1Laboratory of Nano-Bio Materials, 
Department of Molecular Biotechnology, Konkuk University, Korea, 
2Laboratory of Food Engineering, Department of Food Science and 
Biotechnology of Animal Resources, Konkuk University, Korea, 3The 
Graduate School of Life Sciences and Biotechnology, Korea University, 
Korea

P13-005 The Effect of Mild Ohmic Heating Combined with Ultraviolet 
Irradiation on Inactivation of Escherichia coli K12 in Apple 
Juice
Seung Hyun Lee*, Soojin Jun University of Hawaii, USA

P13-006 Antiobesity Action of Sparassis crispa on Male Obese Mice 
Induced by a High Fat Diet
Mi Ra Lee*, Ran Kim, Byung Chan Kim, Ye Joo Lee, Sun Young Park1, 
Deuk Sil Oh2, Eun Jung Yang2, An Jin Wee2, Sun Byung Yun2, Chang 
Keun Sung Department of Food Science and Technology, Chungnam 
National University, Korea, 1Department of Food and Nutrition, 
Chungnam National University, Korea, 2Jeollanam-do Forest Resource 
Research Institute, Korea

P13-007 Antiobesity Action of Mycoleptodonoides aitchisonii on Male 
Obese Mice Induced by a High Fat Diet
Mi Ra Lee*, Ran Kim, Byung Chan Kim, Ye Joo Lee, Sun Yung Park1, 
Deuk Sil Oh2, Eun Jung Yang2, An Jin Wee2, Sun Byung Yun1, Chang 
Keun Sung Department of Food Science and Technology, Chungnam 
National University, Korea, 1Department of Food and Nutrition, 
Chungnam National University, Korea, 2Jeollanam-do Forest Resource 
Research Institute, Korea

P13-008 Comparison of Constituents, Antioxidant and Anticholine-
sterase Activities in Lentinus edodes, Sparassis crispa, and 
Mycoleptodonoides aitchisonii
Ye Joo Lee*, Mi Ra Lee, Sun Yung Park1, Deuk Sil Oh2, Hwa Sik Park2, An 
Jin Wee2, Sun Byung Yun2, Chang Keun Sung Department of Food 
Science and Technology, Chungnam National University, Korea, 
1Department of Food and Nutrition, Chungnam National University, 
Korea, 2Jeollanam-do Forest Resource Research Institute, Korea

P13-009 Effects of Protopanaxadiol and Protopanaxatriol Type 
Saponine on the Intestinal Morphology and Distribution of 
Microbial System in ICR Mouse
Ran Kim*, Jeong Hee Cho, Byung Chan Kim, Ye Joo Lee, Chang Keun 
Sung Department of Food Science and Technology, Chungnam National 
University, Korea

P13-010 Extraction Characteristics and Fatty Acid Composition of Rice 
Bran Oil Using Supercritical Carbon Dioxide
Myong-Kyun Roh*, Min-Hee Jeon, Woi-Sook Moon, Jin-Nam Moon, 
Eun-Jin Cheon1, Jae-Suk Choi2, Mi-Ryung Kim1 Department of R&D, 
Ecomine. Co., Ltd., Korea, 1Department of Bio-Food Materials, Silla 
University, Korea, 2RIS Center, IACF, Silla University, Korea

P13-011 Preparation of Lycopene Nanoemulsion by High-energy 
Emulsification-evaporation Method
Ha Thi Van Anh*, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

P13-012 Preparation of Guar Gum Nanoparticles and Their Physico-
chemical Properties
Yeri Choi*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

P13-013 A New Mycotoxin, Neosansalvamide Produced by Fusarium 
solani Exhibits Different Peptide Sequence of NeoN- 
methylsansalvamide in Demetalylated Cyclic Depsipeptide 
Structure
Hee-Seok Lee*, Chan Lee, Sol Park, In-Hye Lee, Woo-Seon Nam 
Department of Food Science and Technology, Chung-Ang University, 
Korea

P13-014 Precursor Feeding Study to Produce Beauvericin, Enniatins H, 
I, and MK1688 by Fusarium oxysporum KFCC11363P with 
14C-labeled Amino Acids
Hee-Seok Lee*, Kyung-Ai Kim, Dong-Geun Seo, Chan Lee, Woo-Hyun 
Do, Yoon Noh Department of Food Science and Technology, Chung-Ang 
University, Korea

P13-015 Aggregation Behavior of Iron (III) Oxide Nanoparticle at In 
Vitro Digestion Condition
Jina Ryu*, Sae-Yeol-Rim Paik, Sanghoon Ko Department of Food 
Science and Technology, Sejong University, Korea

P13-016 Inactivation of Foodborne Disease Bacteria by Dielectric 
Barrier Discharge Plasma Treatment
Taehoon Lee*, Chulkyoon Mok Department of Food Science and 
Biotechnology, Gachon University, Korea

P13-017 Characteristics of Yakju Making from Different Methods of 
Byeo-Nuruk
Jin-Ah Jeon*, Min-Seong Kim, Soo-Hwan Yeo, Ji-Ho Choi, Han-Seok 
Choi, Seok-Tae Jeong National Academy of Agricultural Science, RDA, 
Korea

P13-018 Quantitative Analysis Method to Determine Silica Nano-
particles In Vivo
Jeong-A Lee*, Miri Baek, Soo-Jin Choi Department of Food Science and 
Technology, Seoul Women’s University, Korea

P13-019 Pharmacokinetic Behaviors of Silica Nanoparticles in Rat 
Hae-Eun Chung*, Jeong-A Lee, Mi-Kyung Kim, Hee-Jeong Peak, Miri 
Baek, Jin Yu1, Hyun-Jeong Kim, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

P13-020 Immobilization of Chymosin and Employment of the 
Immobilized Enzyme to Find the Cause of Cheese-flavor 
Development
Su-Hyeon Jeong*, Eun-Seon Jeong, Sei-Eok Yun Department of Food 
Science and Technology, Chonbuk National University, Korea
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P13-021 Cellular Uptake Behaviors and Uptake Mechanism of Zinc 
Oxide Nanoparticles in Human Keratinocytes
Hee Jeong Paek*, Kyoung Min Kim, Jae Min Oh1, Soo Jin Choi 
Department of Food Science and Technology, Seoul Women’s University, 
Korea, 1Department of Chemistry and Medical Chemistry, Yonsei 
University, Korea

P13-022 Relationship between Dispersants, Physicochemical Property, 
and Biological Response of ZnO Nanoparticles
Hae-Eun Chung*, Seung-Eun Lee, Soo-Jin Choi Department of Food 
Science and Technology, Seoul Women’s University, Korea

P13-023 The Conditions of Steam Treatment for Freezing Chinese 
Cabbage
Young Joo Lee*, Hye Ok Lee, Ji Young Kim, Ki Hyun Kwon, Byeong Sam 
Kim Korea Food Research Institute, Korea

P13-024 Changes in the Quality Characteristics of Frozen Aster scaber 
According to Thawing Methods
Hye-Ok Lee*, Young-Joo Lee, Ji-Young Kim, Hwan-Soo Cha, 
Byeong-Sam Kim Distribution Research Group, Korean Food Research 
Institute, Korea

P13-025 Encapsulation of Curcumin in Nanoemulsion from Coconut Oil 
and MCT (medium chain triglycerides) Oil
Hae-Jeong Jeong*, Mi-Jung Choi1, Hyun Jin Park Department of Life 
Sciences and Biotechnology, Korea University, Korea, 1Laboratory of 
Nano-Bio Materials, Department of Molecular Biotechnology, Konkuk 
University, Korea

P13-026 Evaluation of Palm Oil and Palm Kernel Oil Based Glycosides 
for Transdermal Drug Carrier
Nurul Fadhilah Kamalul Aripin*, Hyun Jin Park School of Life Sciences 
and Biotechnology, Korea University, Korea

P13-027 Formation of Inclusion Complexes with β-cyclodextrin and 
Trans-cinnamaldehyde by Using Molecular Inclusion Method 
by Self-assembly
Ji-Yeon Chun*, Han-Seul Cho, Eun-Young Jung, Sang-Gi Min 
Laboratory of Food Engineering, Department of Food Science and 
Biotechnology of Animal Resources, Konkuk University, Korea

P13-028 Preparation and Characterization of Whey Protein Isolate 
Nanocarriers for Vitamin E
Sae-Yeol-Rim Paik*, Jina Ryu, Sanghoon Ko Department of Food 
Science and Technology, Sejong University, Korea

P13-029 Optimization of Hydrolysis Condition to Produce Oligopeptide 
from Whey Protein Isolate
Mi-yeon Lee*, Ye-chul Choi, Min-woo Lee, Sang-gi Min Laboratory of 
Food Engineering, Konkuk University, Korea

P13-030 Effect of High Pressure Condition on the Porcine Placenta 
Collagen Hydrolysis
Ye-chul Choi*, Mi-yeon Lee, Min-woo Lee, Sang-gi Min Laboratory of 
Food Engineering, Konkuk University, Korea

P13-031 Study of Interactions Between Locust Bean Gum and κ-carra-
geenan; Rheological, Structural and Sensory Characteristics
Chan-tack Park*, Mi-yeon Lee, Sang-gi Min Laboratories of Food 
Engineering, Konkuk University, Korea

P13-032 Evaluation of Carbon Dioxide Emissions in Rolling Snack 
Manufacture System Using Life Cycle Assessment Method
Hyun Jin Na*, Seok Won Lim, Young Jin Choi Department of 
Agricultural Biotechnology and Center for Agricultural Biomaterials, 
Seoul National University, Korea

P13-033 Development of Crack Propagation Simulation Model of a 
Potato Chip during Freeze Drying Using Truss Structure Model 
Equivalent to Solid Structure
Won Choi1,4*, Han Joong Kim2, Seong Soo Yoon3, Jeong Jae Lee4, Seung 
Hyun Lee1, Jin Hong Mok1, Soo Jin Jun1 1University of Hawaii, USA, 
2Hankyong National University, Korea, 3Chungbuk National University, 
Korea, 4Seoul National University, Korea

P13-034 Development of Turbidity Measuring Apparatus Base on NIR 
Technology to Define Cleaning Degree of Rice
Hyun Dong Lee*, Hong Sun Yun, Jae Yong Son, Hoeman Park, Jong Ryul 
Park, Young Tae Kim1 National Academy of Agricultural Science, RDA, 
Korea, 1Foundation of Agro. Tech. Commercialization & Transfer, Korea

P13-035 Process Optimization for Enzymatic Extraction of Starch from 
Heen Waxy Barley
Soon Taek Hong*, Jae Seok Bae, Eui Seok Lee, Yong Sun Jeong, Jeong 
Won Kim Laboratory of Food Emulsion, Department Food Science and 
Technology, Chungnam National University, Korea

P13-036 Comparison Studies in Starch Extraction Yield between Heen 
Waxy Barley and Sae Waxy Barley
Soon Taek Hong*, Jae Seok Bae, Eui Seok Lee, Yong Sun Jeong, Jeong 
Won Kim Laboratory of Food Emulsion, Department Food Science and 
Technology, Chungnam National University, Korea

P13-037 Stability of Nanoemulsion Made with Various Oils
Soon Taek Hong*, Ki Taek Lee, Eui Seok Lee, Yong Sun Jeong, Hua 
Zhang, Jae Seok Bae, Jeong Won Kim Department Food Science and 
Technology, Chungnam National University, Korea

P13-038 Improvement of Encapsulation Efficiency Using Palmitic 
Acid-grafted Chitosan
Pei Sia Lee*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

P13-039 Preparation of Resveratrol-loaded Chitosan-tripolyphospate 
(TPP) Microparticles
Yong Gi Chun*, Ahra Cho, Bum Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea

P13-040 Physical Properties of Wheat Flours Dry Coated with 
Microparticulated Soybean Hulls and Rice Flour
Dong-June Park*, Ahra Cho, Yong Gi Chun, Seung-Taik Lim1 Korea 
Food Research Institute, Korea, 1Korea University, Korea

P13-041 Preparation of Resveratrol-loaded Alginate-calcium Chloride 
(CaCl2) Microparticle
Ahra Cho*, Yong Gi Chun, Bum Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea

P13-042 Batch Pasteurization of Korean Traditional Turbid Rice Wind 
(Takju) Using Intense Pulsed Ligtht
Shin Jung-Kue*, Kim Bo-Ra1, Kim Ae-Jin1, Hong Hee Joung1 

Department of Korean Cuisine, JeonJu University, Korea, 1Department of 
Traditional Food Industry, JeonJu University, Korea

P13-043 Effect on Surface Inactivation of Dried Laver by Intense Pulsed 
Light (IPL)
Jung-Kue Shin*, Ae-Jin Kim1, Bo-Ra Kim1, Hee Ran Park1 Department 
of Korean Cuisine, JeonJu University, Korea, 1Department of Traditional 
Food Industry, JeonJu University, Korea

P13-044 Physico-chemical Stability Evaluation of β-carotene Nano-
emulsion
Yeon-Ji Jo*, Seul-Bee Lee, Yun-Joong Kwon Department of Food 
Science and Biotechnology, Kyonggi University, Korea

P13-045 Multi-layered Encapsulation of Fish Oil through Layer-by- 
layer Electrostatic Interaction
Yeon-Ji Jo*, Seul-Bee Lee, Yun-Joong Kwon, Mi-Jung Choi1   

Department of Food Science and Biotechnology, Kyonggi University, 
Korea, 1Department of Molecular Biotechnology, Konkuk University, 
Korea

P13-046 Effect of Nanoemulsion Prepared with Different Oil Type on 
Inhibition of Microbial Growth
Yeon-Ji Jo*, Yun-Joong Kwon, Mi-Jung Choi1 Department of Food 
Science and Biotechnology, Kyonggi University, Korea, 1Department of 
Molecular Biotechnology, Konkuk University, Korea
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P13-047 Preparation and Characterization of Nanomeulsion Containing 
Curcumin
Seul-Bee Lee*, Yeon-Ji Jo, Yun-Joong Kwon Department of Food 
Science and Biotechnology, Kyonggi University, Korea

P13-048 Improved Dispersibility of Solids in Makgeolli by Micro-
fluidization Treatment
Eun-Hee Choi*, Yeon-Ji Jo, Hye-Ri Jeon, Yun-Joong Kwon, Jae-Kwon 
Lee Department of Food Science and Biotechnology, Kyonggi University, 
Korea

P14 Food Processing

P14-001 Effects of Sweet-pumpkin Powders on the Quality Characte-
ristics of Yellow Layer Cakes
Yeoung-Ae Kim* Department of Food Science and Biotechnology, 
Konyang University, Korea

P14-002 Functional Enhancement of Buckwheat Flour through Hydro-
thermal Treatments
Jiyoung Yoo*, Suyong Lee Department of Food Science and Technology 
and Carbohydrate Bioproduct Research Center, Sejong University, Korea

P14-003 Textural and Sensory Properties of Steamed Rice Bun with 
Modified Starch
Yi-Rang Kang*, Ji-Soo Han, Bo-Hyun Hwang, Jung-Ah Han  Department 
of Foodservice Management and Nutrition, Sangmyung University, Korea

P14-004 Quality Characteristics of Vinegar Using Agrocybe aegerita
Sang-Young Seo*, Min-Sil Ahn, So-Ra Choi, Eun-Ju Song, Min-Kyung 
Choi, Young-Sun Kim Resources and Food Division, Jeollabukdo 
Agricultural Research and Extension Services, Korea

P14-005 Quality Characteristics of Rice noodles with Added Yam 
(Dioscorea batatas)
Eun-Ju Song*, Min-Sil Ahn, So-ra Choi, Sang-Young Seo, Min-Kyung 
Choi, Young-Sun Kim Resources and Food Division, Jeollabukdo 
Agricultural Research and Extension Services, Korea

P14-006 Quality Characteristics of Bread Containing Various Levels of 
Mulberry (Morus albba L.) Fruit Powder
Min-Kyung Choi*, Sang-Young Seo, Eun-Ju Song, So-Ra Choi, Min-Sil 
Ahn, Young-Sun Kim Resources and Food Division, Jeollabukdo 
Agricultural Research and Extension Services, Korea

P14-007 Effect of the Fermentation Time of Sourdough on the Bread 
Making Properties of Rye-wheat Composite Flour
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, Korea, 2Institute of life Science and Natural Resources, Korea 
University, Korea, 3Department of Food and Biotechnology, Hankyung 
National University, Korea, 4National Food Safety Information Service, 
Korea, 5Division of Food Bioscience and Technology, Korea University, 
Korea

P14-008 Effects of Calcium Chloride and Temperature on Physical 
Properties of Pickled Radish during Desalting
Won-Seok Choi*, Jung-Seok Shim Department of Food Science and 
Technology, Korea National University of Transportation, Korea

P14-009 Development of Optimum Far-infrared Irradiation and Extract 
Processing for Inner Beauty Food Material Using Adenophora 
remotiflora
Myung Hwan Kim*, Hee Sun Kim, Myung Ryun Han1, Ae Jung Kim2 

Dankook University, Korea, 1Hyejeon University, Korea, 2Kyonggi 
University, Korea

P14-010 Evaluation of Antioxidative and Antimicrobial Activities of 
Various Natural Herbs, and Their Applications to Pork Patties 
during Storage
Myung Hwan Kim*, Hee Sun Kim, Hyun Do Lee, Pil Nam Seong1 

Dankook University, Korea, 1RDA, Korea

P14-011 Effect of Grape Seed Extract, Cochineal Color and Green Tea 
Extracts on Pork Jerky as Nitrite Alternatives
Myung Hwan Kim*, Hee Sun Kim, Hyun Do Lee, Pil Nam Seong1 

Dankook University, Korea, 1RDA, Korea

P14-012 Bio-chemical Characteristics of Fish Meat Paste Containing 
Red Ginseng Powder
Do-Wan Shim*, Jun Jiang, Jong-A Won, Jin-Hyo Kim, Won-Seok Choi1, 
Kyu-Cheon Kim2, Sun-Jin Hur3, Kwang-Ho Lee Department of 
Biotechnology, College of Biomedical & Health Science, Research 
Institute of Inflammatory Diseases(RID), Konkuk University, Korea, 
1Department of Food Science and Technology, Korea National University 
of Transportation, Korea, 2Nuljayoun Food, Korea, 3Department of 
Molecular Biotechnology, College of Life and Environment Sciences, 
Konkuk University, Korea

P14-013 Production of Spherical Granule for Fermented Red Ginseng 
Extracts
Myung-Gon Shin*, Dae-Hyun Kim, Ha-Neul Kim, Gyu-Hee Lee 
Department of Food Science and Biotechnology, Woosong University, 
Korea

P14-014 Reducing Effect of Characteristic Flavor of Fermented Red 
Ginseng Extracts
Myung-Gon Shin*, Min-Whan Kim, Ryung-Ha Kim, Gyu-Hee Lee 
Department of Food Science and Biotechnology, Woosong University, 
Korea

P14-015 Physicochemical and Sensory Characteristic of Bamboo Shoot 
Treated with Protease
Gyu-Hee Lee*, Eun-Ji Seo, Min-Jung Lee, Myung-Woo Byun, 
Myung-Gon Shin Department of Food Science and Biotechnology, 
Woosong University, Korea

P14-016 Effects of Concentration on Production of Persimmon 
(Diospyros kaki) Wine
Myung-Woo Byun*, Jong-Hyun Lim, Eun-Hae Yang, Myung-Gon Shin, 
Gyu-Hee Lee Department of Food Science & Biotechnology, Woosong 
University, Korea

P14-017 Antimicrobial Effects of Essential Oil Obtained from Wild 
Sesame (Perilla frutescens) Leaf and Thujone (Artemisia 
asiatics) Leaf
Gyu-Hee Lee*, Ye-Eun Chang, Bo-Hyun Sung, Seung-Ju Lee, 
Myung-Woo Byun, Myung-Gon Shin Department of Food Science & 
Biotechnology, Woosong University, Korea

P14-018 Effect of a Mixing Ratio of Rice and Corn Flours on 
Characteristics of Jujube Extrudates
Soon Min Lee*, Byung-Yong Kim, Tae Ik Jun1, Tae-Wan Kim2, Koo Min 
Chung2, Hyun-Seok Kim2 Department of Food Science & Technology, 
Kyung Hee University, Korea, 1Alalri Co., Korea, 2Department of Food 
Science & Biotechnology, Andong National University, Korea

P14-019 Retrogradation Kinetics of Conventionally and UHP-assisted 
Acetylated Corn Starches
Mi-Ra Song*, Sang-Gab Kim, Seung-Hyun Choi, Byung-Yong Kim, 
Moo-Yeol Baik Department of Food Science and Biotechnology, Kyung 
Hee University, Korea

P14-020 Physicochemical Properties of Non-thermally Hydroxypropy-
lated and Cross-linked Corn Starches with STMP Using Ultra 
High Pressure (UHP)
Kye-Sun Kim*, Sang-Soo Lim, Seung-Hyun Choi, Byung-Yong Kim, 
Moo-Yeol Baik Department of Food Science and Biotechnology, Kyung 
Hee University, Korea

P14-021 Effect of Quality Characteristics on Brown Rice Produced from 
Paddy Rice with Different Moisture Contents
Seong Yeong Kim* Nutrition Education, Graduate School of Education, 
Kyonggi University, Korea
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P14-022 Effects of Quality Characteristics on Milled Rice Produced 
from Brown Rice with Different Kernel Temperatures and 
Moisture Contents
Seong Yeong Kim*, Ho Lee1 Nutrition Education, Graduate School of 
Education, Kyonggi University, Korea, 1Department of Food Science and 
Biotechnology, Kyonggi University, Korea

P14-023 Fat-reduced Ice Cream Prepared with Low-substituted 
Octenylsuccinate Derivatives of Waxy and Normal Rice 
Starches
Da Hee Choi*, Ka Young Kim, Koo Min Chung, Hyun-Seok Kim 
Department of Food Science & Biotechnology, Andong National 
University, Korea

P14-024 Anti-oxidant Effects of Grape Juice Waste
Myung-Woo Byun*, Jung-Eun Park, Jin-Won Kang, Na-Ri Whang, 
Gyu-Hee Lee Department of Food Science & Biotechnology, Woosong 
University, Korea

P14-025 A Study on Improvement in Cooking Quality of Rice Noodle
Soo Young Choi*, Jun Hyun Cho1, Bong Kyung Koh Keimyung 
University, Korea, 1National Institute of Crop Science, Korea

P14-026 Characterization of Alginate-degrading Crude Enzyme 
Produced by Vibrio sp. PKA 1003
Hyun-Jee Kim*, Koth-Bong-Woo-Ri Kim, Dong-Hyun Kim, Chan 
Sunwoo, Seul-A Jung, Da-Hyun Jeong, Hee-Ye Jeong, Sung-Mee Lim1, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University, Korea, 1Department of Food Science and 
Technology, Tongmyoung University, Korea

P14-027 Anti-inflammatory Activity of the Sargassum fulvellum 
Ethanol Extracts in LPS-induced RAW 264.7 Cells
Da-Hyun Jeong*, Min-Ji Kim, Koth-Bong-Woo-Ri Kim, Dong-Hyun 
Kim, Chan Sunwoo, Seul-A Jung, Hyun-Jee Kim, Hee-Ye Jeong, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University, Korea

P14-028 Lipase Inhibitory Activity of Eisenia bicyclis Ethanol Extracts
Seul A Jung*, Koth Bong Woo Ri Kim, Dong Hyun Kim, Chan Sunwoo, 
Hyun Jee Kim, Da Hyun Jeong, Hee Ye Jeong, Tae Wan Kim1, Dong Hyun 
Ahn Department of Food Science and Technology, Pukyong National 
University, Korea, 1Department of Food Science and Technology, Andong 
National University, Korea

P14-029 Effect of Wheat Germ Fermented Ethanol Extracts on Shelf-life 
and Quality Improvement of Bread
Hee-Ye Jeong*, Koth-Bong-Woo-Ri Kim, Dong-Hyun Kim, Chan 
Sunwoo, Seul-A Jung, Hyun-Jee Kim, Da-Hyun Jeong, Jung-Su Choi1, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University, Korea, 1Subdivision of Food Science, Kyungnam 
College of Information and Technology, Korea

P14-030 Fat Uptake Reduction of Deep-fat Fried Doughnut by Addition 
of Recontructed Tofu Protein and Carbohydrate-based 
Hydrocolloid Composites
Sang-Jun Park*, Taek-Yoon Kim1, Jae-Hwan Lim2, Koo-Min Chung, 
Hyun-Seok Kim Department of Food Science & Biotechnology, Andong 
National University, Korea, 1Hahoefood Co., Korea, 2Department of 
Biological Sciences, Andong National University, Korea

P14-031 Effect of Extrusion Process on Increase of Solubilty of Acidic 
Polysaccharides and Efficacy of Extracts on Anti-cancer in 
Gastrodiae elata 
Ho-Kyun Jee*, In-Ho Song, Mi-Ran Park, Yong-Soo Park, Ming-Jie Xin1, 
Yong-Mi Lee1, Do-Yeon Kim2, Hyun-Jeong Oh2, Chul-Jin Kim2, 
Yong-Jin Cho2, Chong-Tai Kim2 MJ Health Foods Co., Ltd., Korea, 
1Department of Oriental Pharmacy, College of Pharmacy and Wonkwang- 
Oriental Medicines Research Institute, Wonkwang University, Korea,, 
2Korea Food Research Institute, Korea

P14-032 Development of Gluten-free Muffin Using Reconstructed Tofu 
Protein

Yong Hun Lee1,2*, Taek Yoon Kim2, Jae-Hwan Lim3, Koo Min Chung1, 
Hyun-Seok Kim1 1Department of Food Science & Biotechnology, Andong 
National University, Korea, 2Hahoefood Co., Korea 3Department of 
Biological Sciences, Andong National University, Korea

P14-033 Preparation and Characterization of Reconstructed Tofu 
Protein Using Spray-drying Process
Yong Hun Lee1,2*, Taek Yoon Kim2, Jae-Hwan Lim3, Koo Min Chung1, 
Hyun-Seok Kim1 1Department of Food Science & Biotechnology, Andong 
National University, Korea, 2Hahoefood Co., Korea, 3Department of 
Biological Sciences, Andong National University, Korea

P14-034 Non-thermal Pasteurization of Commercial Vegetable Juice by 
Pulsed Electric Fields: A Pilot Study
Han-Cheol Park*, Ji-Hyun Lee, Chul-Sung Huh1, Il-Bum Park1, Dong-Un 
Lee School of Food Science & Technology, Chung-Ang University, 
Korea, 1R&BD Center, Yakult Korea, Korea

P14-035 Effect of Microbial Transglutaminase and Red Bean Protein 
Isolate on Gel Properties of Myofibrillar Protein as Affected by 
Various pH Values 
Ho Sik Jang*, Koo Bok Chin Department of Animal Science and 
Functional Food Research Center, Chonnam National University, Korea

P14-036 Evaluation of the Addition of Aloe Vera Gel on the Quality 
Characteristic of the Meat Products
Chang Hoon Lee*, Koo Bok Chin Department of Animal Science and 
Functional Food Research Center, Chonnam National University, Korea

P14-037 Effect of Xanthan Gum and Modified Starch on Sauce 
Sterilization
Seung Woo Han*, Sujin Susan Lee R&D Center, Ottogi Corporation, 
Korea

P14-038 Antioxidative Activity and Physicochemical Changes of 
Mayonnaise by Addition of Egg Yolk Phosvitin
Joo Hee Jang*, Jae Hee Park, Ki Eun Ban, Kyung Haeng Lee Department 
of Food and Nutrition, Korea National University of Transportation, 
Korea

P14-039 Effect of Roasted Soy Flour on the Characteristics of 
Gluten-free Rice Cookie
Joon-Kyoung Lee*, Jin Hee Kim, Jae Kag Lim Department of Chemical 
Engineering & Biotechnology, Korea Polytechnic University

P14-040 Storage Stability of β-carotene Encapsulated with Viscosity- 
reduced Na-alginate via Acid, High Pressure Homogenizer, and 
γ-irradiation Depolymerization
Da Som Jun*, Ka Young Kim, Hee Ja Yeun, Eun Ji Baik, Koo Min Chung, 
Hyun-Seok Kim Department of Food Science & Biotechnology, Andong 
National University, Korea

P14-041 Application of Blanching and Chemical Treatment in Dried 
Ligularia fischeri and Syneilesis palmata
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

P14-042 Chemical Characteristics of Imitation Jelly Made of Fig Puree 
at Different Levels of Gelling Agents
Seong-Ja Lim1*, Ki-Chang Lee1, Jong-Bang Eun1,2 1Department of Food 
Science and Technology, Chonnam National University, Korea, 
2Functional Food Research Center, Chonnam National University, Korea

P14-043 Quality Characteristics and Antioxidant Effects of Black Jujube 
according to Aging Period
Ji-Eun Kim1*, Min-Ah Kim1, Sam-Pin Lee1,2 1Department of Food 
Science and Technology, Keimyung University, Korea, 2The Center for 
Traditional Microorganism Resource (TMR), Keimyung University, 
Korea
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P14-044 Enhancing the Rheological Properties of Whole Soybean Curd 
by the Fortification of Cheese
Min-Ju Park1*, Hyuk-Il Kim1, Jung-Seok Kim1, Sam-Pin Lee1,2 

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

P14-045 Study on the Development of Functional Ginseng Glutinous 
Rice Candy Prepared with Ginseng Jungkwa Syrup Products 
Jung-Sook Lee* College of Pharmacy, Chungnam National University, 
Korea

P14-046 Effect of Coating on the Storage Stability of De-skinned 
Walnut Grown in Korea
Bipin Vaidya*, Su Jung Hwang1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Faculty of Herbal Food Cuisine and 
Nutrition, Daegu Haany University, Korea

P14-047 Physical Characteristics of Rice-tofu Prepared with Different 
Particle Sizes of Rice Flour and Different Mixing Ratio of 
Coagulants
Min-Yu Song1*, Jun-Seok Kum3, Jong-Bang Eun1,2 1Department of Food 
Science and Technology, Chonnam National University, Korea, 
2Functional Food Research Center, Chonnam National University, Korea, 
3Regional Food Industry Research Group, Korea Food Research Institute, 
Korea

P14-048 The Effect of HPMC as Fat Replacer on the Physicochemical 
Properties of Low Fat and Defatted Tofu
Wookyoung Shin*, Gui-chu Lee, Yookyung Kim Department of Home 
Economics Education, Korea University, Korea

P14-049 Antioxidant Activity of Solvent Extracts from Eggplant 
Jin Won Lee*, Jang Woo Park1 Department of Food & Biotechnology, 
Hankyong National University, Korea, 1Food and Bio-industrial Research 
Center, Hankyong National University, Korea

P14-050 Optimization of Mung Bean Muk with Purple Sweet Potato 
Using Response Surface Methodology
Myunghyun Kim*, Yizi Jeong, Jieun Lee Sookmyung Women's 
University, Korea

P14-051 Quality Properties of Rice Noodles by Adding Curcuma longa
Sang Hee Kim*, Dal-Rym Song, Hyang-Sik Yoon, Jung-Mi Park, In Gyu 
Song Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea

P14-052 Quality Characteristics of Various Grain Crops by Extrusion 
Processing
Hyang-Sik Yoon*, Jung-Mi Park, Jeong-Sook Bae1, Sang Hee Kim, In 
Gyu Song Chungcheongbuk-do Agricultural Research and Extension 
Services, Korea, 1Goesan-gun agricultural Technology and Extension 
Center, Korea

P14-053 Optimization of Refining Process of Sesame Oil for Reducing 
Benzo (a)pyrene
Taekyung Sung1,2*, Ji-Soo Lee2, Hyeon Gyu Lee2 1R&D Institute, Sajo 
Haepyo Coporation, Korea, 2Department of Food and Nutrition, Hanyang 
University, Korea

P14-054 Quality Characteristics of Haiami as Various Processed 
Cooked Rice
Sea-Kwan Oh*, Dae-Jung Kim, Jeong-Heui Lee, Mi-Ra Yoon, Hye-Won 
Kim, Jeom-Sig Lee, Chung-Kon Kim National Institute of Crop Science, 
Rural Development Administration, Korea

P14-055 The Physical Characteristics of Red Ginseng Capsules Double 
Coated with Alginate and Chitosan
Seon Hyeong Lim*, Hyang-Sik Yoon, Jung Mi Park, Heon Sang Jeong1, 
Sang Hee Kim, In Gyu Song Chungcheongbuk-do Agricultural Research 
and Extension Services, Korea, 1Department of Food Science and 
Technology, Chungbuk National University, Korea

P14-056 Quality Characteristics of Breads Using Various Grain Crops
Jeong-Sook Bae*, Kwang-Bok Ahn, Kyu-Hoi Lee, Hyang-Sik Yoon1 

Goesan-gun Agricultural Technology and Extension Center, Korea, 
1Chungcheongbuk-do Agricultural Research and Extension Services, 
Korea

P14-057 Browning Inhibition of Fresh-cut ‘Tsugaru’ Apples by 
Cotreatment of CO2 Gas, Ultrasound and Ascorbic Acid
Jeong-Seok Cho*, Do-Hee Kim, Hye-Jin Choi, Su-Min Kim, Han-Bit 
Kim, Hyun-Ju Son, Kwang-Deog Moon Department of Food Science and 
Technology, Kyungpook National University, Korea

P14-058 Using MATLAB Digital Image Processing to Evaluate 
Browning Degree on Fresh-cut Lettuce
Jeong-Seok Cho*, Do-Hee Kim, Hye-Jin Choi, Hyun-Ju Son, Han-Bit 
Kim, Su-Min Kim, Kwang-Deog Moon Department of Food Science and 
Technology, Kyungpook National University, Korea

P14-059 Application of Fiber-enriched Material from Apple Peels in a 
Low Glycemic Index and More Fiber Baked Food
Yujin Jun*, In Young Bae, Suyong Lee1, Hyeon Gyu Lee Department of 
Food and Nutrition, Hanyang University, Korea, 1Department of Food 
Science and Technology, Sejong University, Korea

P14-060 Characterization of Commercial Paste in Korean Market
JuHee Heo*, Seung Wha Jo, DoYoun Jeong, YoonSun Kim, Dae Hee Kim1 

Sunchang Research Center for fermentation Microbes, Korea, 
1Sunchangcounty Office, Korea

P14-061 Chitosan/Poly-γ-glutamic Acid Nanoparticles for Improving 
Solubility of Lutein
Da Young Hong*, Ji-Soo Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

P14-062 Sensory and Physicochemical Properties of Dongchimi Added 
with Natural Ingredients
Eun-Ji Choi*, Dong-Kwang Kim, Chang-Hee Kim, Hyun-Yu Lee, 
Jun-Seok Kum, Jong-Dae Park Korea Food Research Institute, Korea

P14-063 Development of a New Manufacturing Salt Process with Brine 
Produced in Salt-farm
Kyeong Mi Kim*, In Cheol Kim Department of Food Engineering, 
Mokpo National University, Korea

P14-064 Effect of Hydrothermal Treatment on the Extraction of 
Antioxidant Activity from Grifola frondosa Extracts
Seung-Cheol Lee*, Yu-Jin Shin, Jong-Hwa Lee1 Department of Food 
Science and Technology, Kyungnam University, Korea, 1Department of 
Food Science and Technology, Andong National University, Korea

P14-065 Changes in Quality Characteristics and Bioactivity of 
Rehmanniae Radix Jungkwa Produced with Korean Traditional 
Rice Syrup
Jung-Sook Lee* College of Pharmacy, Chungnam National University, 
Korea

P14-066 The Effect of Frying Methods under Reduced Pressures on the 
Quality of French Fries
Bo-Bae Lee*, Jin-Ho Yoon1, Jang-Woo Park1, Hyun-Joo Lee, 
Yoon-Kyung Chung Department of Nutrition & Culinary Science, 
Hankyong National University, Korea, 1Department of Food & 
Biotechnology, Hankyong National University, Korea

P14-067 A Study on the Shelf-life Extension of Maengjong Bamboo 
Shoots by Various Packaging Methods
Eunhye Cho1*, Soyoung Kim1, Dong Chung Kim2, Man-Jin In2, Sun Im 
Won2, Ji Hyun Lee3, Sang-Chul Kwon4, Ki-Woon Hong5, Hee Jeong 
Chae1,6 1Natural Choice Co., Ltd, Korea, 2Department of Human 
Nutrition and Food Science, Chungwoon University, Korea, 3Department 
of Hotel Culinary and Catering Management, Chungwoon University, 
Korea, 4Food Safety Support Organization KFIA, Korea Food Industry 
Association, Korea, 5Division of Hotel Culinary Arts & Food Service, 
Hyejeon College, Korea, 6Department of Food and Biotechnology, and 
Institute of Basic Science, Hoseo University, Korea
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P14-068 A Study on Prediction of Shelf-life of Maengjong Bamboo 
Shoot-Red Pepper Paste Pickle and Maengjong Bamboo 
Shoot-soy Sauce Pickle
Dong Chung Kim*, Soyoung Kim1, Eunhye Cho1, Chul-Hwan Oh2, 
Nam-Soon Oh2, Man-Jin In, Hee Jeong Chae1,3 Department of Human 
Nutrition and Food Science, Chungwoon University, Korea, 1Natural 
Choice Co., Ltd, Korea, 2Department of Food Science Technology, Kongju 
National University, Korea, 3Department of Food and Biotechnology, and 
Institute of Basic Science, Hoseo University, Korea

P14-069 Development of Boiled Beef Flavor by Maillard Reaction
Hee-Kyung Seo*, Hye-Sun Park, Se-Young Kim, Ho-Bong Lee, 
Byoung-Oon Jeon, Sung-Wook Jung Nong Shim Research and Business 
Development Center, Korea

P14-070 Physiochemical Property of Honey-grape Jelly at Different 
Combination of Materials
Chang Hui Cho*, Dae-Hyoung Lee, Yongseon Lee, Heui-Yun Kang, Soon 
Jae Kim Gyeonggido Agricultural Research & Extension Services, Korea

P14-071 Processing Characteristics of Dduk (Rice Cake) by Milling 
Method according to the Rice Varieties
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, 
Soon-Jae Kim Gyeonggido Agricultural Research and Extension Services, 
Korea

P14-072 Effects of Storage Temperature and Packing Methods on the 
Quality of Unwashed Lotus Root after Harvest
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, 
Soon-Jae Kim Gyeonggido Agricultural Research and Extension Services, 
Korea

P14-073 Effects of Microwave Treatment on the Gelatin Extraction from 
Skin of the Sea Bass (Lateolabrax japonicus)
Young Ho Kim*, Jea Hwan Woo, Nam Hyouck Lee Korea Food 
Research Institute, Korea

P14-074 Extraction of Protein from Cardiac Myofibrils of Pork by 
Ultrasonic Treatment
Nam Hyouck Lee*, Hae In Myung, Sang Pill Hong, Young Boung Kim, 
Young Ho Kim Korea Food Research Institute, Korea

P14-075 Extraction of Protein from Cardiac Muscle of Pork by 
Ultrasonic Treatment
Nam Hyouck Lee*, Hae In Myung, Sang Pill Hong, Yun Ji Kim, Young Ho 
Kim Korea Food Research Institute, Korea

P14-076 Comparison of Antioxidant Effects and Physiological Activi-
ties of Grape Fruit Stem Extracts with Different Drying 
Methods
Jae Won Kim*, Kwang Sup Youn Department of Food Science and 
Technology, Catholic University of Daegu, Korea

P14-077 Physiological Characteristics of Granule Tea Prepared with 
Ultra-fined Sea Tangle (Laminaria longissima) and Sea 
Mustard (Undraia pinnatifada) depend on Extraction Method
Yu Ri Kwon*, Myung Hoon Jung, Jae Won Kim, Kwang Sup Youn 
Department of Food Science and Technology, Catholic University of 
Daegu, Korea

P14-078 Changes in Physicochemical Properties of Milk Fortified with 
Red Ginseng Extract and Commercial Enzyme-treated Red 
Ginseng Extract
Ji Eun Jung*, Hyun Joo Yoon, Mina Jo, Hyun-Dong Paik Division of 
Animal Life Science, Konkuk University, Korea

P14-079 Effect of Chitosan on the Properties of Zein Nanoparticles for 
Encapsulation of Phytosterol
Eun-Ji Lee*, Chan-Eun Park, Yun-Sook Kim, Bum-Keun Kim Korea 
Food Research Institute, Korea

P14-080 Effect of Temperature, Time and Concentration on Infusion 
Efficiency of Fluorescein to Starch

Seung-Hyun Choi*, Byung-Yong Kim, Moo-Yeol Baik Department of 
Food Science and Biotechnology, Kyung Hee University, Korea

P14-081 A Processing Method of Increasing Dispersibility of Rice Bran 
Protein
Kwang-Ho Jung*, Moon-Yong Kim1, Jin-Hee Park1 Department of Food 
and Nutrtion, Yongin University, Korea, 1CJ CheilJedang Food Ingredient 
R&D Center, Korea

P14-082 Quality Characteristics and Antioxidant Activities of Noodle 
Added with Rehmannia glutinosa Prepa
Ah Young Son*, Na Yeon Kim, Hye Lim Oh, Mee Ree Kim Department 
of Food and Nutrition, Chungnam National University, Korea

P14-083 Effect of Microwave Radiation on Physical Properties of Corn
Mi-Jung Kim*, Hyo-Jin Park, Ji-Eun Baek, Choon-Ki Lee, Young-Up 
Kwon National Institute of Crop Science, RDA, Korea

P14-084 Changes in DPPH Radical Scavenging and Coenzyme Q10 
Content of Starch-coenzyme Q10 Complex Treated with UV 
Irradiation
Hyun Joo Lee*, Joon-Kyoung Lee, Jae Kag Lim Department of Chemical 
Engineering and Biotechnology, Korea Polytechnic University

P14-085 Microencapsulation of Ethanol Extract from Peanut Sprout by 
a Spray-drying
Ji-Hyun Eo*, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Korea

P14-086 Comparison of Free Organic Acid Contents in Schizandrae 
fructus Tea in Various Processing Conditions
Chang-Hwan Oh*, Min-Hee Kim, Ji Young Baek, Sung Hee Min 
Department of Oriental Medical Food and Nutrition, Semyung University, 
Korea

P14-087 Characteristics of Jochung Manufactured by Wet-milled Rice 
Flour and Steamed Rice 
Jung Eun Lee*, Yoon Hee Choi, Mun Gyeong Cho, Shin Young Park, Eun 
Mi Kim, Yong Sik Cho Department of Agrofood Resources, National 
Academy of Agricultural Science, RDA, Korea

P14-088 Salting Characteristics for Kimchi Ingredient of Lotus and 
Lance Asia Bell
Jungeun Cho*, Sollee Han, Mi-Ai Lee, Young-Bae Chung, Ji-Hee Yang, 
Hye-Young Seo World Institute of Kimchi, Korea

P14-089 Inhibitory Effects of Natural Materials and High Hydrostatic 
Pressure Treatments on Histamine Production in Mackerel
Dong Hyun Kim*, Koth Bong Woo Ri Kim, Chan Sunwoo, Seul A Jung, 
Hyun Jee Kim, Da Hyun Jeong, Hee Ye Jung, Dong Hyun Ahn  
Department of Food Science and Technology, Pukyong National 
University, Korea

P14-090 Purification and Characterization of Alginate-degrading 
Enzyme Produced by Shewanella oneidensis PKA 1008
Chan Sunwoo*, Koth-Bong-Woo-Ri Kim, Dong-Hyun Kim, Seul-A Jung, 
Hyun-Jee Kim, Da-Hyun Jeong, Hee-Ye Jeong, Sung-Mee Lim1, 
Dong-Hyun Ahn Department of Food Science and Technology, Pukyong 
National University, Korea, 1Department of Food Science and Techno-
logy, Tongmyoung University, Korea

P14-091 Sterilization of Manila Clam Porridge by Gamma Irradiation 
for Immuno-compromised Patients
Beom-Seok Song*, In-Jun Han, Young-Min Yoon, Soo-Jeong Choi, 
Jong-Hun Kim, Ju-Woon Lee, Jae-Hun Kim Korea Atomic Energy 
Research Institute, Korea

P14-092 Improvement of the Antioxidant Effect of Deer Antler-jujube 
Extract Using the Fermentation of Lactic Acid Bacteria
Yun-Teag Lim*, Dong-Ho Kim, Jun-Bae Ahn1, Keum-Il Jang Chungbuk 
National University, Korea, 1Seowon University, Korea
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P14-093 Pysicochemical Properties of Extruded and Batch Puffed Rice
Yoon Hee Choi*, Mun Gyeong Cho, Jung Eun Lee, Eun Sug Ko, Shin 
Young Park, Eun Mi Kim, Yong Sik Cho Department of Agrofood 
Resources, National Academy of Agricultural Science, RDA, Korea

P14-094 Effects of Multiple Electrolyzed System on the Microbial 
Safety and the Quality Characteristics of Salted Cabbage
Yun-Teag Lim*, Dong-Ho Kim, Jae-Yeol Yoo, Keum-Il Jang Chungbuk 
National University, Korea

P14-095 Physiological Effects of Extracts from Fermented Pine Needle 
(Pinus densiflora) and Onion
Ji-Eun Jeong* Jeollanamdo Forest Resources Research Institute, Korea

P14-096 Effect of Pressure and Time on Physicochemical Properties of 
Jacopever (Sebastes schlegeli HILGENDORF) during High 
Hysrostatic Pressure (HHP)
Min-Ji Kim*, Sujin Kwon, Chul-Jin Kim, Yong-Jin Cho, Namsoo Kim, 
Jin-Soo Maeng, Chong-Tai Kim Korea Food Research Institute, Korea

P14-097 Effect of Salinity on Physicochemical Properties of Jacopever 
(Sebastes schlegeli HILGENDORF) during Treatment of High 
Hydrostatic Pressure
Sujin Kwon*, Min-Ji Kim, Chul-Jin Kim, Yong-Jin Cho, Namsoo Kim, 
Jin-Soo Maeng, Chong-Tai Kim Korea Food Research Institute, Korea

P14-098 High Hydrostatic Pressure and Enzyme Combined Technology 
for New Product of Korean Ginseng
Do-Yeon Kim*, Jin-Soo Maeng, Yong-Jin Cho, Nam-Soo Kim, Chul-Jin 
Kim, Chong-Tai Kim Korea Food Research Institute, Korea

P14-099 Effects of Phytoncide Solution on Microbiological and Sensory 
Characteristics of Fresh-cut Lettuce
Do-Hee Kim*, Han-Bit Kim, Su-Min Kim, Hyun-Ju Son, Jeong-seok Cho, 
Hye-Jin Choi, Kwang-Deog Moon Department of Food Science and 
Technology, Kyungpook National University, Korea

P14-100 Production of Animal Protein Hydrolysates by High Hydro-
static Pressure and Enzyme Combined Process
Hyun-Jung Oh*, Jin-Soo Maeng, Yong-Jin Cho, Nam-Soo Kim, Chul-Jin 
Kim, Chong-Tai Kim Korea Food Research Institute, Korea

P14-101 Quality Characteristic Comparison of Commercial Gochujang
Hyo-Jeong Kang*, Won Jae Lee, Young Youn, Eun-In Yang, Yun-Kyung 
Choi1, Young-Soo Kim Department of Food Science and Technology, 
Jeonbuk National University, Korea, 1Sunchang Research Center for 
Fermentation Microbes, Korea

P14-102 Physicochemical Properties of Gochujang Treated with 
Pressure Sterilization
Sung-Sim Yoo*, Young Yoon, Eun-in Yang, Yun-kyung Choi1, 
Young-Soo Kim Department of Food Science and Technology, Jeonbuk 
National University, Korea, 1Sunchang Research Center for Fermentation 
Microbes, Korea

P14-103 Development of Functional Materials for Food and Component 
Analysis of Acanthopanax sp.
Eun-Jung Yang*, Hyo-Eun Baek, Deuk-Sil Oh, Ji-Eun Jeong1, Young-Min 
Kim, An-Jin Wi, Byoung-Sun Yoon Jeollanamdo Forest Resources 
Research Institute, Korea, 1DongUinara Corporation Ltd., Korea

P14-104 Qulity Characterization of Expanded Gochujang
Sung Hee Jeon*, Young Youn, Eun In Yang, Youn Kyung Choi1, Do Youn 
Jeong1, Young Soo Kim Department of Food Science and Technology, 
Jeonbuk National University, Korea, 1Sunchang Research Center for 
Fermentation Microbes, Korea

P14-105 Comparison of Physical and Chemical Properties of Small 
Fruits
Ji-Young Song*, Heejeon Park, Heekwon Lee Gochang Black Raspberry 
Research Institute, Korea

P14-106 Optimination of Enzyme Treatment Condition for Clarification 
and Extraction Yield of Black Raspberry

Heejeon Park*, Ji-Young Song, Heekwon Lee Gochang Black Raspberry 
Research Institute, Korea

P14-107 Storage Stability of Beverages Using Coenzyme Q10-starch 
Dispersion
Joon-Kyoung Lee*, Hyun Joo Lee, Jae Kag Lim Department of Chemical 
Engineering and Biotechnology, Korea Polytechnic University, Korea

P14-108 Quality Characteristics of Irradiated Ice Creams with Different 
Milk Fat Contents
Beom-Seok Song*, In-Jun Han, Young-Min Yoon, Soo-Jeong Choi, 
Jong-Hun Kim, Jae-Hun Kim, Ju-Woon Lee Korea Atomic Energy 
Research Institute, Korea

P14-109 Effects of Boiling, Salting, and Air-drying on Textural 
Properties of Sea Cucumber (Stichopus japonicus)
Sujin Kim*, Anvari Mohammad, Moojoong Kim, Donghwa Chung 
Department of Marine Food Science and Technology, Gangneung-Wonju 
National University, Korea

P14-110 Mint Oil Encapsulation with Alginate/pectin Using Co-axial 
Electrospray System
Songyi Koo*, Kwanghyun Cha, Dae-Geun Song, Cheol-Ho Pan 
Functional Food Center, Korea Institute of Science and Technology, 
Korea

P14-111 Screening of Dietary Fiber Degradation Enzyme for Making 
Sweet Potato Soju by Vacuum Distillation
Won Sin Kim*, Kazunori Takamine1, Byunghoon Jeon Wonkwang 
University, Korea, 1Kagoshima University, Japan

P14-112 Quality of Domestic Wheat Flour Products Marketed in Korea
Hee Yeon Jung*, Dong Chul Kim, Se Eun Lee, Oui Woung Kim, Hoon 
Kim, Sang Sook Kim Korea Food Research Institute, Korea

P15 Food Chemistry

P15-001 Relationship between Heating Temperature and Garlic 
Greening
Young Keum Shin*, Kyu Hang Kyung Department of Food Science, 
Sejong University, Korea

P15-002 Involvement of Amino Compounds in Pigmentation with 
Garlic Thiosulfinates
Young Cheon*, Hye Jin Lee, Young Keum Shin, Jun Yeop Lee, Kyu Hang 
Kyung Department of Food Science, Sejong University, Korea

P15-003 Factors Affecting the Stability of Allicin in Garlic
Jun Yeop Lee*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

P15-004 Antioxidant Activity of Tomato Water Soluble Powders as 
Affected by Various Drying Temperatures
Hyeong Sang Kim*, Koo Bok Chin Department of Animal Science and 
Functional Food Research Center, Chonnam National University, Korea

P15-005 Evaluation of Physicochemical Properties and Antioxidant 
Activity of Persimmon Powder as Affected by Various Drying 
Temperatures
Yong-Woo Shim*, Koo-Bok Chin Department of Animal Science and 
Functional Food Research Center, Chonnam National University, Korea

P15-006 Microbiological and Physicochemical Quality Characteri-
zation of Commercial Red Pepper Powders 
Mi-Seon Jeong*, Gui-Ran Kim, Deokjo Jo, Jae-Jun Ahn, Eun-Joo Park, 
Hyun-Ku Kim1, Joong-Ho Kwon Department of Food Science and 
Technology, Kyungpook National University, Korea, 1Korea Food 
Research Institute, Korea

P15-007 Antioxidant and Antimicrobial Activities of Various Herbal 
Teas and Potential Application to Antiseptic Washing Water
Heonjoo Jo*, Jungmin Oh, Sung-Jin Kim, Ah Reum Cho, Jaejoon Han 
Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea
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P15-008 Influence of Various Roasting Conditions on Antioxidant 
Ability of Colombian Coffee (Coffea arabica L.) Beans
Ah Reum Cho*, Chorong Seo, Gye Won Park, Jaejoon Han Department 
of Food Science and Biotechnology, Sungkyunkwan University, Korea

P15-009 Extraction Yield, Physicochemical Attributes and Thermal 
Properties of Chitosan from Gamma-irradiated Dried Shrimps
Jae-Jun Ahn*, Kashif Akram, Hye-Jin Park, Mi-Seon Jeong, Ji-Young 
Kwak, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P15-010 Solubilization and Characterization of Hyperbranched Water- 
insoluble Polysaccharide from Lentinus edodes Following 
Gamma Irradiation
Kashif Akram*, Jae-Jun Ahn, Gui-Ran Kim, Deokjo Jo, Hafiz Muhammad 
Shahbaz, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P15-011 Separation of Ovotransferrin from Chicken Egg White without 
Using Solvents 
Sandun Abeyrathne1*, HyunYong Lee1, Dong Uk Ahn1,2 1Major in 
Biomodulation, Seoul National University, Korea, 2Animal Science 
Department, Iowa State University, USA

P15-012 Separation of Phosvitin from Chicken Egg Yolk without Using 
Solvents
HyunYong Lee1*, Sandun Abeyrathne1, Dong Uk Ahn1,2 1Major in 
Biomodulation, Seoul National University, Korea, 2Animal Science 
Department, Iowa State University, USA

P15-013 Microstructural and Rheological Properties of Heat-induced 
Low Methoxyl Pectin and Skim Milk Gels and Their Schematic 
Models of Gelation Mechanism
Sungoo Yim*, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

P15-014 Antioxidant Effects of Aloe vera (Aloe vera Linne) from Jeju 
Island in Korea
Nam Gyu Seol*, Eun Yeong Jang, JungWoo Park, Ji Young Kim, Jang 
Hoon Sung1, Gi Won Moon1, JaeHwan Lee Department of Food Science 
and Biotechnology, Sungkyunkwan University, Korea, 1KJM Aloe R&BD 
Center, KIM JEONG MOON ALOE Co., Ltd., Korea

P15-015 Effects of Roasting Conditions on the Changes of Stable 
Carbon Isotope Ratios (δ13C) in Sesame Oil and Usefulness of 
δ13C to Discriminate Blended Sesame Oil with Corn Oil
Nam Gyu Seol*, JungWoo Park, Eun Yeong Jang, Ji Young Kim, JaeHwan 
Lee Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea

P15-016 Effects of Heat Treatment and Visible Light Exposure on the 
Oxidative Stability of Rice Bran and of Rice Bran Oil
JungWoo Park*, Nam Gyu Seol, Eun Yeong Jang, Ji Young Kim, JaeHwan 
Lee Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea

P15-017 Optimization of the Maillard Reaction of Glucosamine and 
Cyclohexylamine by Response Surface Methodology
Hyun-Joo Park*, Ogutu Benrick, Byung-Soo Chun, Seon-Bong Kim, 
Yang-Bong Lee Department of Food Science & Technology, Pukyong 
National University, Korea

P15-018 Optimization of Maillard Reaction of Glucosamine and Benzy-
lamine by Response Surface Methodology
Hyun-Joo Park*, Ogutu Benrick, Byung-Soo Chun, Seon-Bong Kim, 
Yang-Bong Lee Department of Food Science and Technology, Pukyong 
National University, Korea

P15-019 Quality Properties of 100% Soy Donut Formulated with HPMC 
(Hydroxypropyl Methylcellulose)
Ji Hyun Kim*, Yoo Kyung Kim Korea University, Korea

P15-020 Effect of Gel Consistency on the Retrogradation Behavior of 
Rice Starches
Chan Lee* Department of Food and Biotechnology, Hanseo University, 
Korea

P15-021 A Survey on Residual Pesticides of Vegetables in Anyang 
Agro-fishery Wholesale Market Using Gas Chromatography/ 
Time of Flight Mass Spectrometry 
Hong Rae Jung*, Young Bae Park, Sun Il Hwang, Yun Sung Kim, Mi Hui 
Son, Han Teak Kim, Kyong Suk Chae, Wook Hyun Jo Anyang 
Agriculture Products Inspection Team, Gyeonggi-do Institute of Health & 
Environment, Korea

P15-022 Effect of Quality Grade on the Physicochemical Properties of 
Hanwoo
Chan-Eun Park*, Eun-Ji Lee, Yun-Sook Kim, Bum-Keun Kim Korea 
Food Research Institute, Korea

P15-023 Antioxidant Activity of Dasik Containing Various Functional 
Ingredients
Eun Yeong Jang*, Ji Young Kim, Nam Gyu Seol, JungWoo Park, Lana 
Chung1, JaeHwan Lee Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea, 1College of Hotel and Tourism 
Management, Kyung Hee University, Korea

P15-024 Evaluation of Antioxidative Properties of Aqueous Extracts of 
Lentinus edodes Mushrooms Exposed with Different 
Ultraviolet Irradiation 
Ji Young Kim*, Eun Yeong Jang, JungWoo Park, Nam Gyu Seol, Mi-Ja 
Kim, JaeHwan Lee, Jin-Sil Lee1 Department of Food Science and 
Biotechnology, Sungkyunkwan University, Korea, 1Department of 
Foodservice Management and Nutrition, Sangmyoung University, Korea

P15-025 Antioxidative Properties of Salicornia herbacea
Kwon-Bok Lee*, Ork-Hee Kim, Eun Yeong Jang1, Ji Young Kim1, Mi-Ja 
Kim1, Soon Ah Kang Department of Fermented Food Science, Seoul 
University of Venture and Information, Korea, 1Department of Food 
Science and Biotechnology, Sungkyunkwan University, Korea

P15-026 Effect of Different Roasting Conditions for Traditional Korean 
Edible Oils
Wooram Kim*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P15-027 Analytical Method for the Determination of Isoflavone in 
Processed Soy Food Products Using HPLC-PDA and 
LC-MS-MS
Jiho Kim*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P15-028 Determination of Benzo(a)pyrene and Flavor Compounds from 
Different Vapor Spray Roasting Conditions for Coffee Beans
Moonhyuck Choi*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P15-029 Evaluation of Trimethylamine Content Using Headspace Solid 
Phase Microextraction and Microbiological Quality from Fish 
Products during Storage Period
Bumsik Lee*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P15-030 Evaluation of Polycyclic Aromatic Hydrocarbons in Korean 
Infant Formula Products
Min Ji Kim*, Hyoun Kyoung Cho, Han-Seung Shin Department of Food 
Science and Biotechnology and Institute of Lotus Functional Foods 
Ingredients, Dongguk University, Korea
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P15-031 Inhibition of Mutagenic PhIP Formation in Foods
Ju-Hyun Han*, Seung Eun Moon, Han-Seung Shin Department of Food 
Science and Biotechnology and Institute of Lotus Functional Foods 
Ingredients, Dongguk University, Korea

P15-032 Antioxidative Effect of Lotus Seed and Seedpod Extracts
Min-Ju Kim*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P15-033 Safety Evaluation of Polycyclic Aromatic Hydrocarbons from 
Infant Formula
Hyoun-Kyoung Cho*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P15-034 Influence of Heating Conditions and Kinetics on PhIP 
Formation in Model System 
Seung-Eun Moon*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

P15-035 Changes in Chemical Composition and Antioxidant Activity 
during Germination of Perilla Seeds
Su-kyung Hong*, Un-Jae Chang, Seok Joong Kim Department of Food 
and Nutrition, Dongduk Women's University, Korea

P15-036 Characterization of Alkali Cooking and Steeping Process for 
Brown Rice
Hye-Ri Jeon*, Eun-Hee Choi, Young-Mi Yoo1, Eun-Kyoung Jo1, 
Jae-Kwon Lee Department of Food Science and Biotechnology, College 
of Natural Science, Kyonggi University, Korea, 1Dason Food, Korea

P15-037 Effect of Alkali-cooked and Steeped Rice Flour on the Staling 
of Rice Cake (Garaetteok)
Hye-Ri Jeon*, Eun-Hee Choi, Jae-Kwon Lee Department of Food 
Science and Biotechnology, College of Natural Science, Kyonggi 
University, Korea

P15-038 Visualization of Metabolomics Tool-based Identification of 
Metabolite from Human Urine after the Intake of Black 
Raspberry (Rubus coreanus Miquel)
Seong-Ryul Kim*, Sujin Heo, Sookyung Kim, Jung-Hyun Kim1, 
Hyung-Kyoon Choi2, SooMuk Cho3, Joong-Hyuck Auh Department of 
Food Science and Technology, Chung-Ang University, Korea, 1Depart-
ment of Home Economics Education, Chung-Ang University, Korea, 
2College of Pharmacy, Chung-Ang University, Korea, 3Rural Development 
Administration, Korea

P15-039 Non-targeted Metabolomics Study in Rat Urine after the Intake 
of Black Raspberry (Rubus coreanus Miquel) Using LC-ESI- 
MSn

Seong-Ryul Kim*, Sujin Heo, Da-Ae Kwon, Jung-Hyun Kim1, 
Hyung-Kyoon Choi2, SooMuk Cho3, Joong-Hyuck Auh Department of 
Food Science and Technology, Chung-Ang University, Korea, 1Depart-
ment of Home Economics Education, Chung-Ang University, Korea, 
2College of Pharmacy, Chung-Ang University, Korea, 3Rural Development 
Administration, Korea

P15-040 Effect of Gamma Irradiation upon Thermal (TGA and DSC) 
and Structural (FTIR) Characteristics of Fresh, White and Red 
Ginsengs
Jae-Jun Ahn*, Kashif Akram, Deokjo Jo, Ji-Young Kwak, Mi-Seon Jeong, 
Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

P15-041 Quality Characterization of Gamma-irradiated Fresh Pleurotus 
ostreatus during Storage
Kashif Akram*, Jae-Jun Ahn, Sung-Ran Yoon1, Ji-Young Kwak, Mi-Seon 
Jeong, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Daegu Technopark, BioHealth 
Convergence Center, Korea

P15-042 Roles of Fucoidan, an Anion Polysaccharide, on the Foam-
ability and Foam Stability Formulated with BSA
Bok-Jin Oh*, Hee-Jeong Yang, Weon-Sun Shin Department of Food and 
Nutrition, Hanyang University, Korea

P15-043 Effects of Blending Methods on the Flavor-releasing Properties 
of Dressing Made with Various Oils
Keun-Young Park*, Ji-Eun Oh, Weon-Sun Shin Department of Food and 
Nutrition, Hanyang University, Korea

P15-044 Physicochemical and Sensory Properties of Skate (Raja 
kenojei) Fermented with Bacillus subtilis under Sous-vide 
Condition
Hyo-Ro Lee*, Ji-Eun Oh, Weon-Sun Shin Department of Food and 
Nutrition, Hanyang University, Korea

P16 Biotechnology

P16-001 Myricetin Inhibits Adipogenesis in Human Adipose Tissue- 
derived Mesenchymal Stem Cells
Ung Kyu Choi* Department of Food Science and Technology, Korea 
National University of Transportation, Korea

P16-002 Chlorogenic Acid Promotes Osteoblastogenesis in Human 
Adipose Tissue-derived Mesenchymal Stem Cells
Ung Soo Lee*, Won Seok Choi, Jae Hyun Jeong, Ung Kyu Choi 
Department of Food Science and Technology, Korea National University 
of Transportation, Korea

P16-003 Combined Treatment of Resveratrol with Clofarabine Induces 
Down-regulation of Sp1 Transcription Factor and Sp1- 
regulated Gene Products in Malignant Mesothelima Cells
Sang-Han Lee*, Yong-Jin Lee1, Jae-Hyuk Im, Moon-Kyun Cho2, 
Jung-Hyun Shim, Hae-Seon Nam2, Yoon-Jin Lee2 Department of 
Biochemistry, College of Medicine, Soonchunhyang University, Korea, 
1Soonchunhyung Environmental Health Center for Asbestos-related 
Disease, College of Medicine, Soonchunhyang University, Korea, 
2Division of Molecular Cancer Research, Soonchunhyang Medical 
Research Institute, Soonchunhyang University, Korea

P16-004 Effects of Ginger Treatment to Prevent Obesity in Mice Fed a 
High Fat Diet
Ae Son Om1*, Jong Bae Kim1, Sun Hee Kim1,2, Yoo Jin Chai1, Sun Mi 
Choi1, Eun Hye Kim1 1Department of Food and Nutrition, Hanyang 
University, Korea, 2School of Cosmetology, Kyungbok University, Korea

P16-005 Synergistic Inhibition of Mesothelioma Cell Growth by 
Combination of Clofarabine and Resveratrol Involves Nrf2 
Downregulation 
Jae-Hyuk Im*, Yoon-Jin Lee1, Sang-Han Lee Department of 
Biochemistry, College of Medicine, Soonchunhyang University, Korea, 
1Division of Molecular Cancer Research, Soonchunhyang Medical 
Research Institute, Soonchunhyang University, Korea

P16-006 Formation of Directional PDMS Wrinkle and Its Application to 
Monitoring the Bacterial Growth and Motility
Min-Cheol Lim*, Young-Rok Kim Institute of Life Sciences and 
Resources and Department of Food Science and Biotechnology, College of 
Life Sciences, Kyung Hee University, Korea

P16-007 Development of Theranostic Agent Using PHA Synthase
Hee Su Kwon*, Sung Geun Jung, Young Rok Kim Institute of Life 
Sciences and Resources and Department of Food Science and 
Biotechnology, Kyung Hee University, Korea

P16-008 Formulation and Optimization of Chitosan-dopamine Micro-
capsules with Phytic Acid for Controlled Drug Release Using 
Response Surface Methodology
Jieun Song*, Jooyoung Lee, Minhye Lee, Jiyong Park Department of 
Biotechnology, Yonsei University, Korea
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P16-009 Cognitive Enhancing Effects of α - AA in Amnesic Mice by 
Influencing Cholinergic and Antioxidant Defense Mechanisms
Hemant Kumar*, Byung-Wook Kim, Soo-Yeoul Song, Dong-Kug Choi 
Department of Biotechnology, Konkuk University, Korea

P16-010 β-AA Inhibits the Production of Nitric Oxide and Proinflam-
matory Mediators in LPS-stimulated BV-2 Microglial Cells via 
NF-kappaB Signaling Pathway
Hyung-Woo Lim*, Sushruta Koppula, Seong-Mook Kang, Dong-Kug 
Choi Department of Biotechnology, Konkuk University, Korea

P16-011 Surface Display of GFP on Bacillus subtilis Spore
Euna Park*, SunOk Jang, KwangWon Hong Department of Food Science 
and Biotechnology, Dongguk University, Korea

P16-012 The Role of Lipopolysaccaride and Capsular Polysaccharide of 
Klebsiella spp. on Adhesion and Invasion to Human Epithelial 
Cell
Thi Ngoc Duyen Huynh*, Min-Cheol Lim, Young-Rok Kim Graduate 
School of Biotechnology, Kyung Hee University, Korea

P16-013 Therapeutic Advantages of Steam-dried Ginseng Berry on the 
Type 2 Diabetes Mellitus via Improvement of Glucose 
Transport in L6 Skeletal Muscle Cells
HaeBok Kim*, SeungTae Kim, HeeJung Kim, KyuHo Lee, YoungRi 
Choi, DaWoom Seo, SeongSoo Joo Department of Marine Molecular 
Biotechnology, College of Life Science, Gangneung-Wonju National 
University, Korea

P16-014 Development of Anti-atopic Candidates using Hizikiafusi-
formis Fraction
Kyu Ho Lee*, Hea Bok Kim, Seung Tea Kim, Hee Jung Kim, Young Ri 
Choi, Da Woom Seo, Seong Soo Joo Department of Marine Molecular 
Biotechnology, College of Life Science, Gangneung-Wonju National 
University, Korea

P16-015 Development of Multiplex PCR System for GMO Screening
Jae-Hwan Kim*, Yong-Kwan Kwon1, Gyu-Seek Rhee1, Hae-Yeong Kim 
Department of Food Science and Biotechnology, Kyung Hee University, 
Korea, 1Health Effect Analysis Team, National Institute of Food and Drug 
Safety Evaluation, Korea

P16-016 Detection of Genetically Modified Potato Using a Duplex PCR
Myung-Ryul Yoo*, Jae-Hwan Kim, Hae-Yeong Kim Department of 
Food Science and Biotechnology, Kyung Hee University, Korea

P16-017 Characterization of a Plasmid pKCA9 from Lactobacillus sakei 
KCA311
Doo-Ri Woo*, Young-Jin Ko, Cheol Ahn Department of Medical 
Biotechnology, College of Biomedical Science, Kangwon National 
University, Korea

P16-018 Molecular Analysis of Sakacin G Operon-containing Region of 
pKCA25 from Lactobacillus sakei KCA311
Doo-Ri Woo*, Sang-Hwa Choi, Young-Jin Ko, Cheol Ahn Department 
of Medical Biotechnology, College of Biomedical Science, Kangwon 
National University, Korea

P16-019 Glycogen Production by Modulating Glycogen Metabolism in 
Escherichia coli
Phuong Lan Tran*, Wan Soo Hong, Jin Sil Lee, Kwan Hwa Park, Jong Tae 
Park1, Winfried Boos2, Jae Hoon Shim3 Department of Foodservice 
Management and Nutrition, Sangmyung University, Korea, 1Department 
of Food Science and Technology, Chungnam National University, Korea, 
2Department of Biology, Konstanz University, Germany, 3Department of 
Food Science and Nutrition, Hallym University, Korea

P16-020 Heterologous Expression of the shsp Genes from a Thermo-
philic Lactic Acid Bacteria in the Mesophilic Pediococcus 
pentosaceus and Its Phenotypic Variation under Heat Stress 
Haag-Lim Cho*, Cheol Ahn Department of Medical Biotechnology, 
College of Biomedical Science, Kangwon National University, Korea

P16-021 Quantitative Analysis of mCry1Ac1 Protein Expression during 
the Growth Stages of Genetically Modified Rice
Hyojin Kim*, Simyung Lee, Jaekwang Kim, Yunsoo Yeo, Hyunsuk Cho 
National Academy of Agricultural Science, Korea

P16-022 In vitro Small Intestinal Absorption of Cubosomal KIOM-C 
Suspension
Sung Kyeong Hong*, Hyun Ju Cha, Jin Chul Kim Division of 
Biotechnology and Bioengineering and Institute of Bioscience and 
Biotechnology, Kangwon National University, Korea

P16-023 pH-sensitive Cationic Vesicles Prepared Using N-(3-(Dimethy-
lamino) propyl)-Octadecanamide (DMAPODA) and Different 
Fatty Acids
Sung Kyeong Hong*, Min Hui Wang, Eun Young Mok, Hyun Ju Cha, Jin 
Chul Kim Department of Medical Biomaterials Engineering and Institute 
of Biomedical Science, Kangwon National University, Korea

P16-024 Microgels Composed of Cyclodextrin Polymer with Different 
Tweens and the Surface-tension Effect to Tween 40
Sung Kyeong Hong*, Min Hui Wang, Hyun Ju Cha, Eun Young Mok, Jin 
Chul Kim Department of Medical Biomaterials Engineering and Institute 
of Biomedical Science, Kangwon National University, Korea

P16-025 pH- and Photo-responsive Microgel Containg Polyehty-
leneimine and Cinnamic Acid
Sung Kyeong Hong*, Hyun Ju Cha, Jin Chul Kim Department of Medical 
Biomaterials Engineering and Institute of Biomedical Science, Kangwon 
National University, Korea

P16-026 Anti-obesity Effect of Fucoxanthin Emulsions Prepared with L-
α-phosphatidylcholine
Seung Ree Seo*, Jing Dai, Eun Young Mok, Hyun Ju Cha, Min Hui Wang, 
Jin Chul Kim Department of Medical Biomaterials Engineering and 
Institute of Biomedical Science, Kangwon National University, Korea

P16-027 Studies of Photo-sensitive Microgel Formed by Interacting 
Tween 20-coumarin Conjugate and Polymeric β-cyclodextrin
Seung Ree Seo*, Jing Dai, Hyun Ju Cha, Eun Young Mok, Jin Chul Kim 
Department of Medical Biomaterials Engineering and Institute of 
Biomedical Science, Kangwon National University, Korea

P16-028 Synthesis and Characterization of UV Responsive and pH 
Reseponsive Microgel Using Poly(β-cyclodextrin) and 
Cinnamic Acid
Seung Ree Seo*, Eun Young Mok, Jin Chul Kim Department of Medical 
Biomaterials Engineering and Institute of Biomedical Science, Kangwon 
National University, Korea

P16-029 pH and Temperature Responsive Emulsion
Seung Ree Seo*, Hyun Ju Cha, Jin Chul Kim Department of Medical 
Biomaterials Engineering and Institute of Biomedical Science, Kangwon 
National University, Korea
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AA-1

Twenty Years of Antimicrobial Activity Research on Sulfur Compounds in Foods

Kyu Hang Kyung

Sejong University, Korea

Antimicrobial activity of sulfur compounds in cabbage and garlic has been my research topic for the past 20 years. I had focused myself on 
the extension of storage period of kimchi without much success before I engaged in this new topic. I visited the USDA-ARS Food Fermentation 
Laboratory, Raleigh, North Carolina, USA for one year starting from September, 1991 with an intension of studying the lactic acid bacteria- 
stimulating factors in Brassica vegetables. Dr. Henry Fleming, then team leader of the Food Fermentation Lab, however, wanted me to study 
the antimicrobial factors in cabbage, because some cultivars of cabbages contained unknown factors that inhibited normal lactic acid fermentation 
of cabbage into sauerkraut. 
It was not expected to obtain any successful results on inhibitory activity of cabbage on the growth of lactic acid bacteria within one single 
year of work in the Lab. I was somewhat disappointed to the decision made by Dr. Fleming and started to survey literatures for sulfur compounds 
that might promote or inhibit the growth of lactic acid bacteria. Brassica vegetables contain Brassica-specific sulfur compounds. One common 
compound in various Brassica vegetables caught my eye: It was S-methyl-L-cysteine sulfoxide (SMCSO) which had been investigated throughly 
in the field of animal husbandry. When animals were fed Brassica vegetables such as kale and cabbage in large amounts, they developed anemia 
and their growth was inhibited. I found that SMCSO was a structural homolog of alliin in garlic and that the degradation product of SMCSO 
was methyl methanethiosulfinate (MMTSO) which was again a structural homolog of allicin. Allicin is an extremely potent antimicrobial compound 
found in garlic when it is crushed. Therefore it was not difficult to assume that MMTSO was also antimicrobial. Researchers in the field of 
animal husbandry was interested only in animal anemia but not in antimicrobial activity of SMCSO at all.
Based on my literature review, I had a firm belief that the factor in cabbage that inhibited the normal lactic acid fermentation was MMTSO 
formed from SMCSO. I pursued this topic and succeeded in proving hypothesis. Depending on cultivars, there is a huge difference in the content 
of SMCSO in cabbages. American cabbages for sauerkraut contain high levels of SMCSO while Korean cabbages contain only small amounts. 
Therefore no antimicrobial activity was expected from Korean cultivars of cabbage and no antimicrobial research of cabbage was possible. There 
was no way for me but to switch my commodity from cabbage to garlic which has alliin and SMCSO at high levels.
Up to the point of 1992, all the garlic antimicrobial research have been focused on that of unheated raw garlic. It was a common belief that 
heated garlic was non-antimicrobial. I developed an idea that cooked garlic might have some value to investigate because more garlic was 
consumed cooked than raw. A hypothesis that cooked garlic might have some kind of antimicrobial activity was proven right. The antimicrobial 
compounds of cooked garlic included various straight chain and heterocyclic sulfur compounds, allyl alcohol, and 3-(allyltrisulfinyl)-2-amino- 
propanoic acid, and they all were found stable. 
My other research interests includes various natural factors influencing the stability of allicin, antimicrobial activity of garlic and onion oils, 
synergism between allyl alcohol and sulfides, purification of garlic components, and the mechanism for garlic greening. Garlic thiosulfinates 
represented by allicin are responsible for the antimicrobial activity of garlic and also responsible for the pigmentation of homogenized garlic.
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PL-1

Structural Biology in Basic and Applied Medical Research

Robert Huber

Max-Planck-Institut für Biochemie, Germany, Zentrum für Medizinische Biotechnologie, Universität Duisburg-Essen, Germany,

School of Biosciences, Cardiff University, UK

Atomic views of protein structures are determined with increasing pace in the last twenty years by a rapid development of methods and instrumentation 
of protein crystallography, electron microscopy, and nuclear magnetic resonance, allowing the determination of very large and complex protein 
structures. These structures document the beauty and unlimited versatility of the proteins' architecture, but reveal also unexpected relationships, 
allowing views on biological evolution far back in time. The structures are a basis for understanding the proteins' binding specificities and 
catalytic properties (chemistry), their spectral and electron transfer properties (physics), and their roles in physiological systems (biology and 
medicine). They allow design and development of specific ligands of target proteins opening novel strategies for therapeutic intervention and 
development of new medicaments and for plant protection.
The basis of the studies described and of molecular biology in general is X-ray diffraction of crystals, discovered by Laue in 1912 in München. 
We celebrate the Laue Centennial in the year 2012. With a few slides I shall commemorate history and development of Laue’s discovery, 
which revolutionized many fields of science.

PL-2

Translating Food Science to Metabolic Disease and Its Treatment

Jason K. Kim

University of Massachusetts Medical School, USA

Obesity afflicts more than 500 million adults in the world, and childhood obesity is growing at an epidemic scale. This is a serious public 
health challenge because obesity is a major cause of metabolic disease including type 2 diabetes, cardiovascular disease, and some forms of 
cancer. Our body weight is regulated by 3 indices of energy balance: food consumption, energy expenditure, and physical activity. Increased 
caloric intake and sedentary life style are major contributors to the obesity pandemic of the 21st century. This important relationship can be 
reproduced by feeding a high-fat diet to animals to cause obesity, insulin resistance, and heart disease. Transgenic mice with altered expression 
of energy expenditure genes develop obesity and type 2 diabetes. Exercise studies in animal models replicate the beneficial effects of physical 
activity in diabetic humans. Furthermore, obesity is characterized by chronic inflammation, and anti-inflammatory therapy improves human  
diabetes. Animal models of altered innate and adaptive immune system also develop obesity and insulin resistance. Our research focuses on 
understanding the molecular link between what we eat and how we develop obesity and type 2 diabetes. We utilize genetic and environmental 
animal models of obesity and elegant metabolic procedures to define the physiological mechanism and molecular link. We apply genetic mani- 
pulation and pharmacologic alteration of genes/proteins involved to identify novel therapeutic targets to treat metabolic disease. Overall, this 
lecture will present an investigative pathway to translate food science to understanding metabolic disease and identifying its treatment.
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IS1-1

Method and Challenge of Risk Communication in Korea

Kwang-Ho Lee

National Institute of Food and Drug Safety Evaluation, Korea

People living in the modern society get along to face with various potential or actual risk in their life, but they differently understand the 
risk with personal judgment and evaluation not with objective characterization. Because understanding information and application capacity are 
influenced by their personal experiences, thinking, and responses for the hazardous things, risk communication strategies based on personal 
risk perception are needed for successful risk prevention, diagnosis, and treatment. The risk communication as today’s topic is continuous mutual 
exchange of information and opinion among risk assessors & managers, consumers, industries, academia, and other stakeholders about the risk 
assessment and risk management. Risk communication is an important task of the KFDA. As shown in the case of risk communication for 
mad cow crisis in EU in the 1990s, we have learned that failure of risk communication may elicit strong distrust for the government until 
today as well as lead to decline consumer confidence about the safety in the food manufacturing and supply processing. Therefore, regulatory 
agencies including KFDA make efforts to improve methods and activities on risk communication by understanding the public needs.
KFDA upholds two basic principles on risk communication in order to raise the confidence of all the stakeholders in the risk management 
process; 1) To improve trustworthiness and positive image of the KFDA, KFDA make an efforts to minimize perception differences between 
general publics and government by providing much more scientific information, 2) To strengthen capability/capacity of the KFDA to respond 
to changes in external environment, KFDA require more closer relationships in the internal individual based on the common perception about 
the objective and strategy of the KFDA’s risk communication.
For the effective risk communication, KFDA had established the various communication channels including NGO and company to timely provide 
exact information on the hazardous materials on 2008. KFDA also operates the various communication methods such as ｢Window of food 
safety｣, ｢Open forum of food safety｣, and ｢Conference for exchanging food safety information｣ to introduce KFDA’s strategy and to exchange 
information about the safety of food at the level of public. Furthermore, experts in the field of the communication and the food have developed 
together the effective new communication program. Especially, the new trials in the communication using the various social media such as 
smart phone applications, social network services, or internet service, and the theatre of situations for children nutrition education, were recognized 
as initiative approaches reflecting the appropriate needs in these times. Moreover, KFDA have developed the customized education program 
to strengthen communication activities in our duty, and to train professional communicators in the part of food and drug. The risk communication 
will be helpful to enhance reliability for the KFDA’s precautionary policy and to elevate public’s adaptability about crisis at the same time.
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The Complexity of Domestic Food Safety: 
Challenges for Food Safety-related Risk Communication in USA

W. Timothy Coombs

Nicholson School of Communication, University of Central Florida, USA

In 2011, the Centers for Disease Control (CDC) estimated there were 47.8 million cases of foodborne illness in the US caused by 31 different 
pathogens. Of those cases, 127,000 required hospitalization and 3,000 resulted in death. Essentially 1 in 6 Americans will have a foodborne 
illness in a given year. Foodborne illnesses are a serious threat to domestic food safey in the US. With so many incidents, it is important 
to have effective food safety-related risk communication. The 2009 peanut paste recall in the US case is used to highlight key risk communication 
concerns. The presentation examines the modern challenges for food safety-related risk communication across the three areas of prevention, 
intervention, and response.
Prevention involves industry and consumers learning safer practices. The peanut paste recall was a result of socially irresponsible corporate 
behavior based on a failure to consider the importance of food safety. The peanut industry self-inspects for food safety and reports the results 
to the government. One challenge is to convince industry to strengthen food safety as an element of corporate social responsibility. A second 
challenge in prevention is to educate consumers on food safety. However, prevention is never 100% meaning the government, industry, and 
consumers must be ready for foodborne illnesses.
Intervention centers on efforts to locate a foodborne illness outbreak. The peanut paste case illustrates how long the current detection system 
takes to locate an outbreak and role underreporting by consumers plays in slowing down the system. The communication challenges center 
on collecting the information necessary to detect a foodborne illness. The communication efforts include attempts to convince consumers to 
report symptoms and complaints with product quality. These types of consumer information are critical to discovering foodborne illnesses.
Response involves warning consumers and preventing the spread of a foodborne illness. The primary objective in response is to develop a 
Protection Risk Communication Plan that can inform consumers about the risk and persuade them to take the risk seriously. The challenges 
are (1) creating more effective messages for warning consumers about foodborne illnesses (the content of the message) and (2) utilizing Internet-based 
communication channels to increase the reach of the warning messages (channels used to deliver the messages). The peanut paste response 
reveals the burden the US government often has to bear during a foodborne illness, how corporations can fail to help consumers through communication, 
and the value of risk communication for corporations unfairly linked to a foodborne illness. The application of Internet channels by government 
and corporations is demonstrated in the case. 
The presentation concludes with a summary of the key risk communication challenges associated with foodborne illnesses.
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Between Panic and Indifference: Implementation of Consumers' Risk Perception 
into Communication Strategies

Mark Lohmann
Unit Risk Research, Perception, Early Detection and Impact Assessment Department Risk Communication; 

Federal Institute for Risk Assessment, Germany

The German Federal Institute for Risk Assessment (BfR) was founded in November 2002 as a body under public law within the portfolio 
of the Federal Ministry of Food, Agriculture and Consumer Protection (BMELV). BfR has the statutory remit of providing information on possible, 
identified and assessed risks which foods, substances and products may entail for consumers. It seeks to present the entire assessment process 
in a transparent manner to the public at large. By means of comprehensive, complete and easily understandable risk communication BfR renders 
science visible to and beneficial for consumers.
Consumer health protection involves research into, assessment and communication of risks. In this context it is not just the risks themselves 
that are important but also their communication in the media and how they are perceived.
Since the individual risk perception is influenced by many factors, it is a big challenge to predict, which risk issues in the public discussion 
are relevant and which not. In the German population risk issues such as dioxin-contaminated food or the use of pesticides are regarded with 
high concern. Other risks, such as bacterial infections caused by poor hygiene or heat-related contaminants in food do not attract wide interest.
While the risk assessment process analyses and assesses risks based on available scientific data, consumers tend to perceive risks intuitively 
and generally subconsciously through a “media filter”. For example, risks tend to be underestimated if people are familiar with the topic in 
question, if potential harm is seen as being in the distant future or if people assume they will not be personally affected. By the same token, 
risk awareness is greater and hazards tend to be overstated if there appears to be no freedom of choice, if high numbers of people could be 
harmed by a single incident or if there is no perceivable advantage that would counteract the potential harm.
Beside the individual perception also the communication of uncertainty influences public attitudes towards potential health risks. Especially the 
EHEC-outbreak in early summer 2011 in Germany has shown that the discussion of uncertainties in conjunction with information about risks 
is often not understood by the recipients. Furthermore, it leads to contrary assessments. In some cases it increases trust in the source of information 
but in others it is also seen as a sign of incompetence and lack of honesty. 
Methodological approaches will be introduced that allow a simple and reliable identification of risk perception specifically related to food risks. 
The corresponding combination with tools that help to understand socio-cultural change, structure of society, and psychology of citizens and 
consumers enables target group-oriented risk communication. Furthermore, a proposal for general good-practice criteria for adequate uncertainty 
communication will be presented.
Until recently, communicators relied solely on traditional media vehicles to push risk messages to the public. With the advent of the Internet, 
risk communicators began modernizing their communication procedure for example by sending Newsletters to stakeholders, or by informing 
the public about the results of the risk assessments via web sites including download sections for documents, graphics, videos and podcasts. 
With the availability of Web 2.0 risk communicators are again adapting to a changing society of “online consumers” who not only seek information, 
but also generate information and influence the reporting about risk issues enormously. For the first time a participative communication tool 
is available that allows authorities to communicate with the public on an equal footing.
Effectiveness and limitations of the use of social media tools (Web 2.0) by authorities for risk and crisis communication will be summarized.
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The Importance of Media Coverage in Risk Perception and Risk Communication Strategy

Jaechul Shim*, Nayoung Hong, Taeil Yoon
Korea University, Korea

This study examines the mass media’s influence on the magnitude of media users’ risk perceptions concentrating on their discrete emotions. 
Based on the cognitive appraisal theory and the impersonal hypothesis, we conducted six experiments examining the emotional reactions of 
717 college students to public service advertising, TV news, and public opinion articles. The subjects were exposed to positive and negative 
video clips of public opinion polls and their discrete emotions were examined in comparison to the control group members that were not exposed 
to the video clips. We found that certain discrete emotions were aroused, such as hope-pride, love-joy, anxiety-fear, and anger-despair according 
to the specified appraisal conditions. We also found that there was a positive correlation between anxiety-fear and the viewers’ intention of 
their participatory behaviors to seek relevant information through heuristic information processing and issue relevance emotion. Moreover a positive 
correlation was found between the love-joy emotion and participatory intention through risk perceptions, systematic information processing and 
issue relevance. We conclude that these findings agree with the impersonal influence hypothesis. Based on media users’ psychological process, 
we argue that various media reports influence and lead to emotional responses, and that the discrete emotions affect our behavioral intentions 
through perceptional responses. From this evidence, we discuss theoretical implications of discrete emotions that may have been significantly 
influenced by media content toward various food and drug issues.

IS1-5

Consumer Perspective on Risk Communication for Food Safety

Eunsook Moon
National Food Safety Information Service (NFSI) of Korea, ISO Consumer Policy Committee WG on Priorities 

from the Consumer’s Point of View, Korea

What is the goal of risk communication on food safety issues with consumers? Obviously, it is clear that the goal of risk communication is 
not about “educating” or “persuading” consumers. As WHO states, risk communication is an interactive exchange of not only information, but 
also “opinions” concerning “risk” among risk assessors, risk managers, “consumers” and other interested parties. Accordingly, effective communication 
with consumers requires understanding consumer perceptions of risk and paying adequate attention to consumer concerns and opinions about 
risks.
Consumer perception on food safety is not based on scientific understanding, which means scientific communication is not always effective. 
Consumer concern with a risk is based on rather social judgments with values than scientific facts.
A consumer activist from Consumers International strongly asserts that ordinary consumers tend, for equally good reasons, to focus less on 
the quantitative aspects of risks, and also to respond to qualitative, value-laden attributes of risks, things like fairness and controllability, which 
the expert community tends to ignore.
Many studies show that consumers and experts (or scientists) perceive risks differently and speak different languages about risk. 
Knowing consumers and understanding consumer perspectives are an essential first step of risk communication with consumers. Supporting better 
choice of consumers in marketplaces completes risk communication.
The most serious challenge and barrier to communication with consumers on food safety issues are consumer distrust on food safety decisions 
made by risk managers. Mutual distrust between experts (risk assessors and mangers) and consumers is also one of “structural barriers” to 
risk communication. 
This presentation will introduce consumer perspectives on risk communication and discuss ideas on how to improve communication with consumers 
in order to overcome barriers to communication and consumer distrust in food safety debates.



The 79th Annual Meeting

101

IS2-1

Molecular Analysis of SmcR, a Quorum Sensing Master Regulator of Vibrio vulnificus, 
as a Control Target

Sang Ho Choi
NRL of Molecular Microbiology and Toxicology, Department of Food Biotechnology, Seoul National University, Korea

Bacterial cell-to-cell communication known as quorum sensing (QS) is involved in diverse physiological processes including pathogenesis. The 
food-borne opportunistic human pathogen Vibrio vulnificus also has well-conserved QS system consisting of the homologues of V. harveyi autoinducer-2 
signaling components. One of them, SmcR, a homologue of LuxRVh, plays a critical role in regulation of various QS regulon as a master transcriptional 
regulator. Previously, we determined the crystal structure of SmcR and revealed that SmcR belongings to the TetR family possessing putative 
ligand-binding pockets. To identify the ligands which bind to the pocket and thus inhibit the SmcR function, a high-throughput screening of 
8844 small-molecules was performed at 20 µM concentration. By using E. coli dual plasmid system which harbor inducible smcR expressing 
plasmid and SmcR dependent reporter plasmid instead of intact V. vulnificus reporter system, we exclude the possibility of identification of 
false molecules that might inhibit other QS components rather than SmcR. Furthermore, since the promoter, PVV2_1398, fused to luciferase operon 
(luxCDABE) in reporter plasmid is directly repressed by SmcR, molecules which inhibit bacterial cell growth were also excluded in screening 
step; monitoring bioluminescence as a reporter read-out. As a result, eight compounds were screened out and their SmcR inhibitory activities 
were verified using the V. vulnificus reporter systems. Among them, JJH90721, exhibiting the most effective SmcR-inhibition activity was selected 
as a SmcR inhibitor. This chemical inhibits the DNA binding activity of SmcR rather than altering the dimerization or reducing the cellular 
level of SmcR. In vitro and in silico protein-chemical interaction experiments suggest that a molecule of JJH90721 directly binds to the putative 
ligand-binding pocket in each monomer SmcR and may alter the configuration / conformation of DNA binding domains of SmcR dimer. In 
conclusion, JJH90721 could be a novel drug candidate to prevent the SmcR mediated pathogenesis (The chemical library used in this study 
was kindly provided by Korea Chemical Bank of Korea Research Institute of Chemical Technology).

IS2-2

Consumer and Sensory Science in Affective Engineering

Hye-Seong Lee
Department of Food Science and Engineering, College of Engineering, Ewha Womans University, Korea

Affective engineering (sometimes called ‘emotion and sensibility’ engineering, ‘Kansei’ engineering or ergonomic design) within food science 
is a way to actualize quality engineering of food. It can be understood as an approach to use consumer needs and affects (emotions and sensibility) 
in order to achieve quality of design and quality of conformity for food products. Foods have large numbers and various types of intrinsic 
and extrinsic quality attributes. For processed foods, these attributes are mostly assigned and implemented by food scientists, food technologists 
and marketers. Yet, not all these attributes are perceivable by and/or important to the target consumer segments. The main objective of the 
consumer and sensory science in affective engineering is to understand the relationship between the implemented attributes and consumer sensation, 
perception and behavior and to optimize the intrinsic and extrinsic attributes of food products to create consumer wanted ‘emotion and sensibility’, 
preference and satisfaction. Consumer and sensory science studies the mechanisms underlying consumers’ sensation, perception and behavior. 
Such consumer understanding enables to develop scientific consumer and sensory research methodologies which can be used to uncover market 
responses (consumer behavior, food choice, and wants) and to define product quality profile based on consumer perception. 
In this presentation the sensory and cognitive processes involved in consumer perception and evaluation of food products will be reviewed. 
The psychometric modeling technology will also be introduced in relation to sensory discrimination tests as an example of methodological advancements 
in consumer and sensory science field.
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Nanoencapsulation Technology, from Pharmaceutical to Food Applications

Yves Chevalier*, Stéphanie Briançon
Pharmaceutical engineering lab, Laboratoire d'Automatique et de Génie des Procédés, University of Lyon 1, France

Pharmaceutical, cosmetic and food applications make use of organic particles designed for the transport of active ingredients. Such particles 
are often made up with biocompatible and biodegradable polymers. There are common issues between these different domains: the encapsulation 
of active ingredients aims at the stabilization against external medium and an easier transport through biological membranes. Nanoparticles (sub-micronic 
particles) allow an easier transport through biological membranes owing to their small size. The particle size appears a major parameter for 
tuning the transport and targeting properties. Other parameters also matter, such as surface chemistry of the particles, rate of biodegradation. 
Apart from the use of nanoparticles as a drug delivery system, nanoparticles can be used as stabilizers for emulsions in place of the classical 
emulsifiers, affording emulsifier-free emulsions referred to as Pickering emulsions.
The design of a suitable encapsulation system requires the selection of the type of particle (solid polymer, soft polymer, oil emulsion, liposome), 
the type of materials, and an operative fabrication process. The presentation gives an overview of our recent results dealing with fabrication 
processes and skin delivery using polymer nanoparticles.
The strong similarities between food delivery and skin delivery are first outlined.
The classical nanoprecipitation process is reviewed with emphasis on the physicochemical mechanisms of particle formation. This allows discussing 
the possibilities and limitations of such a process, and the progresses that could be expected. The encapsulation process of hydrophilic drugs 
inside porous polymer particles prepared from double emulsions is presented. The different paths of skin penetration will be presented and 
the influence of various nanoparticles formulations on skin delivery of caffeine will be given as an illustrative example. Finally formulation 
of Pickering emulsions with the help of nanoparticles as stabilizers will be presented, together with the skin absorption of both hydrophilic 
and hydrophobic drugs from such emulsions.

IS2-4

Nanotechnology in Delivery of Bioactive Components of Food 
against Cancer and Alzheimer‘s Disease

D. Sakthi Kumar
Bio Nano Electronics Research Center, Graduate School of Interdisciplinary New Science, Toyo University, Japan

Alzheimer’s disease (AD) and cancer disease are always causes worry in the medical field due to its severity and prevalence. These multifactorial 
diseases manifested by various genetic and nongenetic factors make its treatment very difficult. Due to the inefficiency of the currently available 
drugs, newer therapeutic strategies are increasingly in demand. Nanotechnology is offering its own share to solve these diseases. Targeting delivery 
of drug-loaded nanoparticle formulations are getting wide attention due to its minimal or nil side effects with good results. For developing 
nanodrug delivery vehicles currently we are using PLGA-PEG polymers. However we recently employed Zein which is a by product of corn 
wet milling as biopolymer for developing nanodrug delivery vehicle as well as imaging moiety against cancer cells. We have also developed 
a nanodrug based on curcumin against AD which is the major constituent in the curcuma longa, a herbaceous tuberous plant usually we use 
in our food. These materials usage in nanodrug delivery related fields is based on our research theme to develop drugs against major diseases 
from highly biocompatible food materials which we use daily in our life.
We found that Zein and Curcumin based nanodrugs worked very well against AD and Cancer disease as drug as well as imaging moiety.
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Application of Medium High Hydrostatic Pressure to the Production of Superfine Rice Flour

Kazutaka Yamamoto*, Manami Furuya, Noriyuki Homma1, Kaneto Kobayashi2, Toru Shigematsu3

National Food Research Institute, Japan, 
1Food Research Center, Niigata Agricultural Research Institute, Japan, 2Niigata Seifun Co., Ltd., Japan, 

3Niigata University of Pharmacy and Applied Life Sciences, Toyo University, Japan

Food processing using medium high hydrostatic pressure (MHHP) of around 100 MPa has recently been commercialized in Japan. MHHP may 
minimize investment cost as compared with an conventional range of HHP (around 400 - 600 MPa). However, the application of MHHP is 
still limited. A new approach of MHHP application as a pre-treatment for the production of superfine rice flour was investigated in this study. 
Rice flour is recently paid great attention in Japan as a substitute for wheat flour in breads, noodles, and cakes. In general, the average particle 
size and the amount of damaged starch must be balanced in rice flour production. Conventionally produced fine rice flour does not sufficiently 
meet the demands of the industry as a substitute for wheat flour in terms of average particle size and degree of damaged starch. Therefore, 
alternative methods for the production of rice flour have been requested in the rice flour industry. In the new application, rice grain was soaked 
in water, pouched, treated with MHHP, dried, and milled. As compared with conventionally produced fine rice flour, the MHHP-treated and 
milled rice flour gave reduced average particle size and reduced level of damaged starch. It was indicated that MHHP treatment promoted 
liquid impregnation into rice grains and/or tissues among starch particles and optimized the grain structure for the successive superfine milling. 
As an example of the application, sponge cakes were baked using conventional fine and novel superfine rice flours, respectively. The superfine 
rice flour gave smoother and moister cake with higher volume than the fine rice flour.

IS3-1

Current Status and Prospects of Technology Development of Processed Foods in Korea

Suk Hoo Yoon
Korea Food Research Institute, Korea

Food production from Korea in the year 2010 was about 40.41trillion won (USD 35.0 billion) and revenue from sales were 44.44 trillion won 
(USD 38.0 billion). As Koreans are increasingly developing a heightened awareness and interest in health, premium food markets are emerging 
which in-turn is fueling growth in the food industry. The several outlooks for the Korean food industry are 1) attempts to diversify food  
ingredients, 2) health food market expands, 3) food products development using nano- and bio-technology, and 4) positive support from the 
government for the globalization of Korean food. The application of modern biotechnology (especially recombinant DNA technology) to food 
production presents new opportunities and challenges for human health and development. From a health perspective, there may also be indirect 
benefits, such as reduction in agricultural chemical usage, and enhanced farm income, crop sustainability and food security. Nanotechnology 
as a tool for achieving further advancements in the food industry include 1) to increase security of manufacturing, processing, and shipping 
of food products through sensors for pathogen and contaminant detection, 2) to maintain historical environmental records of a particular product 
and tracking of individual shipments, 3) to provide integration of sensing, localization, reporting, and remote control of food products and  
that can increase efficacy and security of food processing and transportation, and 4) to encapsulate and to deliver functional food ingredients 
to their specific site of action. Bioconvergence technology in food field is closely related with nanobiotechnology (NBT). NBT is a rapidly 
advancing area of scientific and technological opportunity that applies the tools and processes of nano/microfabrication to build devices for 
studying biosystems. Its basic studies include from biology to create new micro-nanoscale devices to better understand life processes at the 
nanoscale. The food NBT is characterized by its highly interdisciplinary nature and features a close collaboration between life scientists, physical 
scientists, and engineers in Korean foods and food-related fields. 
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Bilateral Trade of Agricultural Products between the USA and Korea under the KORUS FTA

Won. W. Koo
Center for Agricultural Policy and Trade Studies, Department of Agribusiness and Applied Economics, 

North Dakota State University, USA

Korea is one of the largest importers of agricultural products from the U.S. Korea’s annual imports of agricultural products from the U.S. 
increased from $1.7 billion in 1980 to $5.3 billion in 2010. Its import of agricultural products could increase significantly under the Korea 
and the U.S. (KORUS) FTA.
In general, the Korea’s industrial sector would benefit significantly from the FTA, while the Korea’s agricultural sector could suffer since Korea 
has a competitive disadvantage over the U.S. in producing agricultural products. Korea’s import of bulk commodities, such as wheat, corn, 
soybeans, and rice has increased by approximately 50% from $1.6 billion in 1980 to $2.4 billion in 2010, while imports of processed food 
products increased by over 1400% from $0.19 billion to $2.9 billion for the same time period.
The purpose of this presentation is to examine the potential trade impacts of the KORUS FTA on the Korea’s food industry. For this study 
agricultural goods are divided into bulk commodity, intermediate and semi- processed products, and consumer oriented processed food. Trade 
creation and diversion effects of the FTA on each of the agricultural product groups are analyzed using a partial equilibrium analysis.
The study found that there would be a significant increase in agricultural imports from the U.S. through trade creation effects rather than trade 
diversion under the FTA. Korea’s imports of processed food would increase faster than bulk agricultural commodities. On the other hand, Korea 
would have opportunity to increase its exports of processed agricultural products to the U.S. under the FTA. However, its exports would be 
much small than imports. This implies that the Korean agricultural sector, especially the food processing industry, would suffer unless the industry 
improves its competitiveness through development of farming and processing technology which requires significant investment for research and 
development for the food industry. 

IS3-3

Strategy for the Promotion of Exportation of Processed Food in Korea

Soung-Hun Kim
Chungnam National University, Korea

The current administration, MB Lee regime, declared that Korea would aggressively increases the amount of exportation of food, including 
processed food, from 4.4 billion dollars in 2008 to 10 billion dollar of food in 2012. Even though many experts claimed that the plan of government 
was impracticable, Korean government has achieved the annual goal. The success of promotion of the exportation of processed food results 
from the effective government programs and the positive endeavor of exporting firms. MIFAFF (Ministry for Food, Agriculture, Forestry and 
Fisheries) has operated several programs, including exploring the foreign market, developing logistics for exporting products, financial subsidizing 
exporters. Even though Korea still has some problems of exportation of processed food due to low competitiveness of price and brand in the 
world market, we are looking for the better solutions.
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The Effects of FTAs on Korean Food Trade and Future Challenges

Han-Pil Moon
Rural Economic Institure, Korea

This case study examines the impacts of Korea's recent Free Trade Agreements on its agricultural and food trade. During the past decade, 
FTAs have been regarded as an important trade ploicy tool in Korea's economic growth strategy. Meanwhile, the agro-food sector in Korea 
has been expected to be negatively effected, particularly, by the KOR-EU FTA and the KOR-US FTA which were in force on 1st July 2011 
and on 15th March 2012, respectively. Quantitative tariff concessions are a key feature of the trade in goods agreements because of their impact 
on prices and thus the competitiveness of Korean goods. Other factors such as tariff quotas, SPS-TBT, and Rules of Origins also affects the 
agro-food trade among partners. Do the agreements increases agro-food trade among partners and if so by how much? Do the impacts differ 
according to tariff reduction benefits offered under the agreement? Do they simply affect trade flows of existing traded goods or do they increase 
the probability of new trade flows, inexistent prior to the agreement? Have they made access to Korean agro-food markets easier and more 
profitable? What factors are considered most important in the outcomes and what areas, if any, could be subject for improvement? What are 
needed to magnify positive impacts or to attenuate negative impacts on Korean agro-food markets? To address theses questions, this study 
focuses on measuring the effects of tariff preferences accorded by agreement partners. It relies on trade and tariff data at a detailed product 
level for the KOR-EU FTA and the KOR-US FTA, over the pre-post period. Suveys of comsumers as well as interviews with importers and 
public sector officials are also employed to examine these issues.

IS4-1

Cosmeceutical Effects of Beauty Foods

Jin Ho Chung
Department of Dermatology, College of Medicine, Seoul National University, Korea

Skin is constantly exposed to UV irradiation and other noxious environmental stimuli and thus suffers damages mediated mostly by generation 
of reactive oxygen species that causes peroxidation of membrane lipids and oxidative damage to DNA proteins, which will eventually lead 
to extrinsic skin aging and skin cancer. In order to minimize photoaging, topical use of a robust sunscreen is most important; however, increasing 
basal protection systemically also contributes to life-long defense against UV-dependent skin damage. Disproportionate to the considerable interest 
in dietary photoprotection, its efficacy has not been firmly established. In this talk, I will talk about nutrients that have some evidence of systemic 
photoprotection and anti-skin aging effects: -carotene, chlorophyll, red ginseng, squalene and aloe vera. Beta-carotene dosage of 30 mg/d for 
90 days confers photoprotection; however, 90 mg/d may act as a prooxidant and decrease MED, according to our results. Chlorophyll-containing 
drink improves facial wrinkles & elasticity, with increased type I procollagen mRNA levels. Red ginseng increases type I procollagen mRNA 
and protein expression, and increases fibrillin-1 fiber length. Squalene also increases type I procollagen and decreases UV-induced DNA damage 
in human skin. Aloe vera increases collagen production and reduces MMP-1 gene expression. To be effective of beauty functional foods in 
human skin in vivo, they should contain active proteins, chemicals or lipids in them. Active compounds should not be digested in G-I tracts 
and should be absorbed from G-I tract to systemic circulation, and not metabolized in liver or metabolized into active metabolites, and finally 
be able to reach to the skin in enough concentration and not toxic. Well-controlled trials are needed to increase our limited knowledge in 
this field.
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Health Functional Food and Improvement of Sexual Function

Jae Seog Hyun
Department of Urology Gyeongsang National University, Korea

In spite of the remarkable development of modern medicine, the majority of Asian, especially Korean and Chinese, are still favorably disposed 
toward herbal medicine due to the aggressive treatment ways and the toxicity and tolerance of drugs shown by western medicine. These days, 
religious, sociocultural, or socioeconomic background or trust in traditional medicine makes various attempts to develop the drugs without side 
effect using the active substances extracted from herbs. Herbal medicine for erectile dysfunction, is a natural therapeutic method using medical 
plants, is greatly differentiated from the pharmacological treatment for which various substances are made into drugs. Herbal phytotherapy for 
erectile dysfunction is a natural therapy to prevent or treat erectile dysfunction by analyzing the medical actions of certain plants and using 
the ingredients excellent in medical effect. regardeless of east or west, the Health Functional Food has been used to keep health and cure sexual 
dysfunction for a very long time. The herbs known to be effective for sexual improvement or erectile dysfunction treatment are ginseng, onion, 
garlic, Cornelian Cherry, acanthopanax, senticossus, black rasberries, Epimedium koreanum, Pleuropterus multiflorus, Polygonatum, Aconitum, 
ect. Health Functional Food use the various parts plants, i.e. leaves, fruits, roots, and peels. The wide use of Health Functional Food preferentially 
requires the scientific verification by modern medicine analysis on treatment methods and effects and the establishment of standard clinical 
test directions for such verification.

IS4-3

Immunomodulatory Functions of Polysaccharides from Medicinal and 
Edible Plants in Intestinal Immune System

Hiroaki Kiyohara*, Haruki Yamada1

Kitasato Institute for Life Sciences, Kitasato University, Japan, 1Oriental Medicine Research Center, Kitasato University, Japan

Peyer’s patches are highly organized lymphoid follicles in gut-associated lymphoid tissue (GALT), and play important roles as inductive sites 
for antigen-specific IgA producing plasmablasts, antigen specific Th1/Th2/Th17 lymphocytes, and regulatory B and T lymphocytes to induce 
protective immune responses and immune tolerance. The lymphocytes further migrate to primary/secondary lymphoid organs and effective sites 
of local mucosa by lymphocyte homing phenomenon, resulting the regulation of both systemic and mucosal immune systems. The possibility 
arises that polysaccharides express their pharmacological activities through interaction with carbohydrate recognition molecules on immunocompetent 
cells of Peyer’s patches. We have found some in vitro Peyer’s patch-immunomodulating polysaccharides from mecidinal/edible plants and mushroom, 
and it is interesting to clarify structure of active carbohydrate chains and their in vivo immunomodulating activities against systemic and mucosal 
immune system. The present paper deals with possibility of plant polysaccharides as immunomodulators for regulation of immune systems through 
intestinal Peyer’s patches.
Polysaccharide fractions from medicinal herbs such as Atlactylodes lancea (rhizomes, Compositae) and Anemarrhena asphodeloides (rhizomes, 
Liliaceae), and edible plants such as Astragalus mongholics (leaves, Fabaceae), Glycyrrhiza uralensis (roots, Fabaceae), and Phellinus linteus 
(fruits body, Mucronoporaceae) were found to have potent in vitro immunomodulating activity against murine Peyer’s patch cells. These plant 
and mushroom polysaccharide fractions contained arabinogalactans, pectic arabinogalactans, heteroglycans, pectins, glucomannans or branched 
β-D-(1→3)-glucans as the active polysaccharides. Clarifications of active carbohydrate chains in these different polysaccharides suggest that 
there are some different types of active carbohydrate chains such as: β-D-(1→3)-galactan bearing long β-D-(1→6)-galactooligosaccharide side 
chains (Type A), β-D-glucuronosylgalactose side chains, which are attached to β-D-(1→3)-galactosyl chains on rhamnogalacturonan core (Type 
B), β-D-(1→4)-galactosyl chains, which co-exist with β-D-(1→3,6)-galactan (Type C), glucomannan with complex structure (Type D), and β 
-D-(1→3)-glucan with side chains (Type E).
Oral administration (100 mg/kg/day) of the polysaccharide fractions mainly comprising Type A and B active carbohydrate chains could suppress 
antigen specific IgE production against ingested food antigen in vivo. However, the polysaccharide fraction mainly containing Type E of active 
carbohydrate chains stimulated antigen specific IgE antibody production. The polysaccharide fractions mainly comprising Type A and B active 
carbohydrate chains also stimulated antigen specific IgA antibody production in nasal cavity and intestinal lumen against orally administered antigen.
These facts suggest that some plant polysaccharide can modulate functions of immunocompetent cells of intestinal Peyer’s patches to result 
expected or unexpected immunomodulating activities against mucosal and systemic immune systems.
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IS4-4

Medicinally Active Phytochemicals and Regulation of Fat Cell Function and Adiposity

Young-Cheul Kim
Department of Nutrition, University of Massachusetts, Amherst, USA

The increasing prevalence of obesity is a major health concern in the U.S. and is growing at an alarming rate around the globe, which is 
strongly associated with metabolic disorders such as diabetes, dyslipidemia, atherosclerosis, cardiovascular diseases, and cancer. Although the 
molecular mechanisms linking obesity and its associated co-morbidities remain to be defined, human and animal studies demonstrated that central 
adiposity and adipocyte-secreted adipokines are likely to be the critical components. Increased adipose tissue mass results from an excessive 
number of mature adipocytes that are differentiated from preadipocytes via adipogenesis. Thus, the amount and growth of adipose tissue can 
be controlled by regulating adipogenesis. An improved understanding of the adipogenic process and fat cell-specific gene regulation would offer 
new opportunities to treat these common disorders resulting from aberrant fat deposition.
The weight control by lifestyle modifications through diet has been increasingly recognized as an important strategy to manage body weight 
as well as to promote overall health. Dietary guidelines from government agencies strongly recommend increased consumption of fruits and 
vegetables rich in antioxidants and bioactive phytochemicals to prevent or attenuate chronic diseases and to improve health. Phytochemicals 
such as flavonoids and phenolics are natural constituents of fruits and vegetables, and occur widely in plants and plant-derived foods and beverages. 
Particularly, Rhodiola species, also known ‘golden root’' grow primarily in dry conditions at high altitudes in the Arctic and mountain areas 
of Asia and Europe, and have been used in traditional folk medicine to increase physical endurance and longevity and also to treat fatigue 
and stress. Our study shows that Rhodiola extracts and its major phenolic compounds exert anti-adipogenic effects by regulating key transcription 
factors and biochemical pathways involved in energy metabolism. In addition, citrus flavonoids predominantly found in grapefruits and oranges 
have been reported to have cardioprotective and hypolipidemic effects, however the potential target tissues and molecular targets are not fully 
explored. We found that dietary citrus flavonoids reduced plasma lipid levels and adiposity in vivo. A potential mechanism by which citrus 
flavonoids elicit beneficial effects will be presented. Understanding the cellular mechanisms responsible for the effects that these phytochemicals 
exert on fat cell formation and lipid metabolism would provide insights into the use of such compounds as nutritional and pharmacological 
intervention strategies.
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C-1

aT Food Industry and Globalization of Korean Cuisine

Jae Soo Kim

Korea Agro-Fisheries & Food Trade Corp., Korea

Our corporation has established as the ‘Agriculture and Fishery Development Corporation (AFDC)’ in 1967, changed its name in 2012 as the 
‘aT : Korea Agro-Fisheries and Food Trade Corporation', and leading the export 10 billion dollar era. Under the vision of the first-class public 
enterprise which leads the future agro-fisheries industry through exports and distributions, it functions in export promotion, price stabilization, 
distribution creation and food industry support.
The global food market size is estimated to be increasing by 3.3% yearly in average from 4.6 trillion dollars in 2007, 5.1 trillion dollars in 
2010 and 5.8 trillion dollars in 2014 (Datamonitor, April 2011). The size of the Korean food industry maintains the yearly growth as well. 
In the recent decade, the food manufacturer has maintained high growth rate of 6.6% in yearly average, and the food service recorded 7.9% 
of growth. However, there are problems that the food industry should solve, such as 84.5% of overall food manufacturers are small enterprises 
with less than 5 employees, and lacking R&D investments, market information and marketing capabilities according to it, form a vicious cycle 
that encroaches the competitiveness of the food enterprises. Another external barrier of the Korean food industry to overcome is the distrust 
of consumers on the safety of food.
To overcoming this limitation of the food industry and strengthening the global capabilities of the food enterprises, aT is providing the diversified 
supports. aT is trying to improve the competitiveness of food enterprises by diagnose the problems of the enterprises and provide customized 
services through operating the K-food service center. We also provide the necessary information at right time and right place when suppor- 
ting food enterprise where enters the overseas market by constructing the consumption customized food information system. Furthermore, we 
are preparing the meeting place by inviting the buyers from all over the world to meet the Korean food service enterprises for twice a year, 
to support their entrance to the overseas market. Moreover, to transform Korean traditional food to K-food as popular as K-pop, we promoted 
kimchi and makgeolli as the strategic export item and made a splendid achievement of exporting Korean kimchi to 60 countries around the 
globe.
The Korean cuisine globalization project, which is processed as a part of the food industry supporting method, is processed under the vision 
of “Our Korean Cuisine Enjoyed by the World” to promote the representative image and cultural product of Korea, the Korean cuisine. The 
Korean cuisine globalization project, which is processed under the 4 major strategies; construct infrastructures, raise labor forces, strengthen 
competitiveness of Korean restaurants and promote the Korean cuisine, shows the visible result. We try to improve the recognition of the Korean 
cuisine in overseas through publishing the booklet about the ‘seaweed’ cooking with CIA, providing the Korean cuisine to LPGA players and 
their families and establishing the Korean cuisine course at the Drexel University, USA. Through these actions, the preferences of New Yorkers 
on the Korean cuisine have increased up to 41% in 2011 from 9% in 2009, and the overseas market entrance performances of Korean restau- 
rants were increased from 24 enterprises, 48 stores in 2005 to 37 enterprises, 210 stores in 2011. The corporation is planning to promote continu- 
ously by establishing the mid-long term plans to achieve the target of ‘Korean Cuisine Enjoyed by the World’.
First of all, we are planning to promote the training enrichment with the system improvement of the Korean cuisine professional labor force 
training course. Through this training for employees in overseas Korean restaurant, we plan to improve the image of overseas Korean restaurants 
by strengthening their work capacities. Moreover, another plan is to train the cooks, who will be dispatched to the diplomatic offices, for the 
customized cuisine, to contribute to the globalization of the Korean cuisine at the diplomatic offices, where is the interception of opinion leaders. 
Other than these, we schemed to try to notify the value of the Korean cuisine to preparatory food and cookery experts through continuous 
establishment of Korean cuisine courses at the famous cooking schools in South-East Asia, the USA and other places around the world, and 
to promote its excellence.
For the strengthening competitiveness of the Korean restaurants, we will support the overseas marketing of Korean food service enterprises. 
Furthermore, we have planned to expand the opportunity to enter to overseas market by supporting the Korean food service enterprise to participate 
to the overseas’ famous franchise exhibition. Additionally, through the direct dealing vitalization business for food service materials, we will 
pay attention in diverse ways to relieve the food material expenses of small and medium food service industry, and will steadily promote the 
customized consultation for overseas Korean restaurants for the improvements on the menu and service. Also, we will present the place of 
development of Korean food industry by opening the Korea Food Show, which is the biggest food exhibition in Asia, to propose the future 
vision of the Korean food industry.
The globalization of Korean cuisine is the project to improve the national image and to explore the market of agro-fisheries. It is necessary 
to promote continuously with long-term discernment and patience. Please encourage and watch us with warm hearts.
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KNFS-1

Emerging Food Technologies for Functional Food Production

Chong-Tai Kim

Functional Materials Research Group, Korea Food Research Institute, Korea

The food industry is continuously seeking for new technologies to meet market demands for healthy, preservative-free, high-quality, and safe 
food products. Food processing is an important factor because it influences the food quality, food matrix structure and cost. Globally, new 
product development from natural sources for functional foods are targeted. Most of bioactives from natural sources are almost insoluble in 
water and unstable at a specific environmental stimulus such as light, oxygen and temperature during manufacture, storage, transport and utilization 
for example, extraction, chilling, freezing, dehydration, thermal processing or mechanical agitation. From this viewpoint, there are technical challenges 
that need to be overcome to impart functionality for the human body due to the lack of solubilization, stability and bioavailability of the natural 
food ingredients. Still, this results in unsuccessful quality enhancement and commercialization. In this presentation, several emerging food technologies 
are discussed. More detail, the following technologies will be introduced for nanofabrication and solubilization of bioactives, and extraction 
or hydrolysis of valuable natural plants by high hydrostatic pressure.

KNFS-2

Possibility of Commercial Use of Meats Derived from Cloned Animals

Jongki Cho*, Byeongchun Lee1

College of Veterinary Medicine, Chungnam National University, Korea, 
1College of Veterinary Medicine, Seoul National University, Korea

It has been 15 years since the first cloned animal (Dolly) derived from adult cells by somatic cell nuclear transfer (SCNT) and then many 
of cloned animals have been reported in several species. In these several species, SCNT of ruminants including cow, sheep and goat were 
generally applied to generate bioreactors for production of human pharmaceutical protein in the milk. And, porcine SCNT have been performed 
for production of organs for xenotransplantation for recent 10 years and canine SNCT could be applied to pet cloning and generation of human- 
disease model animals after first report of cloned dog by our research team. Especially, these porcine and canine SCNT has been performed 
actively in our country as a new growth engine for the future. Therefore, we want to show the present researches, development and applications 
of SCNT technologies in this presentation
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KNFS-3

Evaluation of Insect Resources for Development as New Food Material

Eun-Young Yun

National Academy of Agricultural Biology, Rural Development Administration, Korea

Affective engineering (sometimes called ‘emotion and sensibility’ engineering, ‘Kansei’ engineering or ergonomic design) within food science 
is a way to actualize quality engineering of food. It can be understood as an approach to use consumer needs and affects (emotions and sensibility) 
in order to achieve quality of design and quality of conformity for food products. Foods have large numbers and various types of intrinsic 
and extrinsic quality attributes. For processed foods, these attributes are mostly assigned and implemented by food scientists, food technologists 
and marketers. Yet, not all these attributes are perceivable by and/or important to the target consumer segments. The main objective of the 
consumer and sensory science in affective engineering is to understand the relationship between the implemented attributes and consumer sensation, 
perception and behavior and to optimize the intrinsic and extrinsic attributes of food products to create consumer wanted ‘emotion and sensibility’, 
preference and satisfaction. Consumer and sensory science studies the mechanisms underlying consumers’ sensation, perception and behavior. 
Such consumer understanding enables to develop scientific consumer and sensory research methodologies which can be used to uncover market 
responses (consumer behavior, food choice, and wants) and to define product quality profile based on consumer perception.
In this presentation the sensory and cognitive processes involved in consumer perception and evaluation of food products will be reviewed. 
The psychometric modeling technology will also be introduced in relation to sensory discrimination tests as an example of methodological advancements 
in consumer and sensory science field. 

KNFS-4

The Development and Commercialization of Health Oriented Food Ingredient, Sweeteners

Bum Sik Kim

CJ CheilJedang Co., Ltd., Korea

Recently, CJ co.(CJ) developed three kinds of health functional sweeteners to make modern people enjoy the the sweet taste without worrying 
about obesity and diabetes. The first one is D-xylose which is known well as the ingredient of xylitol. CJ made D-xylose from coconut shell 
which is discarded after coconut juice and pulp’s being used, or used for charcoal. CJ also proved the function of D-xylose to inhibit the 
absorption of sucrose in small intestine. The xylose sugar is expected to be the best sweetener alternative to enjoy sweet taste because it has 
similar sweetness to sugar. 
The second one is D-tagatose. It is natural sweetener which presents in milk, cheese, coconut and fruits such as oranges and apples in small 
quantities. It has low calorie,1.5kcal /g, and low GI, 3 (Glycemic Index: glycemic index). It also has remarkable ability to inhibit directly postprandial 
blood glucose levels by suppressing the activity of digestive enzymes and activating the change of glucose to glycogen. CJ succeeded in commer- 
cializing D-tagatose by enzymatic process from galactose for the first time in the world. CJ’s D-tagatose was approved by KFDA about safety 
and the function of Anti-hyperglycemic effect. 
D-Psicose is an ultralow-energy monosaccharide sugar. It is present in small quantities in agricultural products. CJ manufactured it from fructose 
by enzymatic process. It is known to have anti-obesity effect by inhibiting fructose intake in Human body, suppressing fat synthesis and increase 
fat decomposition. CJ proved it by in vitro and animal study. 
CJ’s three new sweeteners, xylose, tagatose and psicose, are expected to be used in many kinds of foods including functional foods in Korea 
and world market. They will change the trend of sugar intake and help the people manage their health and prevent diseases. 
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OIAS-1

Health Benefits of Whole Grain Phytochemicals

Rui Hai Liu

Department of Food Science, Cornell University, USA

Regular consumption of whole grains and whole grain products has been consistently associated with reduced risk of developing chronic diseases 
such as cardiovascular disease, Type 2 diabetes, some cancers, and all-cause mortality. Whole grain foods offer a wide range of phytochemicals. 
However, phytochemicals or antioxidants in whole grains have not received as much attention as the phytochemicals in fruits and vegetables. 
Our recent research found that total phytochemical content and antioxidant activity of whole grains have been commonly underestimated in 
the literature, and whole grains contain more phytochemicals than was previously reported. Most whole grain phenolics are in bound form, 
85% in corn, 76% in wheat and 75% in oats. The beneficial effects associated with whole grain consumption are in part due to the existence 
of the unique phytochemicals that complement those in fruits and vegetables when consumed together. We also found that the majority of 
potential health beneficial phytochemicals of whole grains are present in the bran/germ fraction. Refined-wheat flour loses 83% of total phenolics, 
79% of total flavonoids, 78% of total zeaxanthin, 51% of total lutein and 42% of total b-cryptoxanthin when compared to whole-wheat flour. 
Therefore, whole grains have greater health benefits when consumed as part of a diet, and help reduce the risk of chronic diseases. This presentation 
will cover our current research on whole grain phytochemicals and antioxidant activity and their unique contribution to the health benefits of 
whole grains. 

OIAS-2

Whole Grain Consumption in Koreans: Intake Levels, Source of Food, and Social Factors

Seungmin Lee

Sungshin Woman's University, Korea

Dietary guidelines worldwide address the importance of whole grain consumption based on a body of evidences on preventive effects against 
multiple chronic diseases. However, a current intake level among Koreans is probably low and few systematic studies have been conducted 
on whole grain consumption status and its correlates. In this presentation, my recent study findings on these issues will be discussed.
Using twenty-four hour recall data from the 2007-2008 Korean National Health and Nutrition Examination Surveys, whole grain intake (g/day) 
was calculated for a total of 8,836 generally healthy Koreans aged 6 years and higher. Approximately 60% of the subjects reported no whole 
grain consumption on the survey day, and mean daily intake ranged from 8.0g to 15.1g in different gender and age groups. Living with a 
spouse was found to be a positive environment factor for whole grain consumption, especially among men. As household income levels increased, 
whole grain consumption status also improved. The proportion of non-consumer was lowest in a 6-19 year group, and mean intake amount 
was highest in middle-aged adults. Major dish sources for whole grain consumption included boiled rice with mixed grains, corn, boiled rice 
with brown rice, cereal products, and other types of boiled rice. Whole grain consumption was highly affected by eating places rather than 
meal types. The best contributing eating place was home in each age and gender group.
In a subsequent study based on 2008-2009 KNHANES dietary data from generally healthy middle-aged women, whole grain consumption was 
positively associated with higher intake quality for various essential nutrients. In addition certain metabolic syndrome risk factors including 
serum insulin, serum TG, and abdominal obesity were significantly improved as whole grain consumption levels increase.
The last study examined associations between whole grain consumption and various psychosocial factors categorized into predisposing, enabling, 
and reinforcing factors according to the Precede-Proceed model. A total of 300 men and women aged 20-59 completed a self-administered 
survey including a brief whole grain FFQ. Multivariate regression analysis results showed that much of whole grain consumption was explained 
by predisposing, enabling, and reinforcing factors overall. Sex, age group, and income group-specific analyses addressed that a set of significant 
factors somewhat differed by socio-demographic characteristics.
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OIAS-3

Educational and Promotional Strategies to Increase Intake of Whole Grain Foods 
among Children and Adults

Marla Reicks

University of Minnesota, USA

Most US children and adults are only consuming about one-fifth of the recommended intake of whole grain, therefore, researchers have conducted 
several studies to better understand how to increase intake through educational and promotional strategies. Effective promotional strategies used 
to increase whole grain intake among children in school cafeterias, after school programs and at home include substituting whole grain foods 
for their refined counterparts, reformulating grain products to gradually increase whole grain flour content, and distribution of novel whole grain 
food products through a commodity food program. These methods have been successful in increasing intake among children based on several 
controlled intervention and dietary modeling studies. Educational strategies have also been helpful in increasing knowledge and whole grain 
product identification skills of school food service personnel and parents to support the ability of children to consume whole grain foods in 
school meals and at home. A multi-component intervention based on classroom instruction, cafeteria menu modification and a family component 
was successful in increasing intake of whole grains by elementary school children compared to a control setting along with positive behavior 
changes among parents. Earlier studies with dietitians and parents indicated a lack of ability to identify whole grain foods and awareness which 
could contribute to falling short of recommendations for intake. In this session, research results will be presented regarding several studies that 
identified effective educational and promotional strategies to increase whole grain intake among children and adults.

OIAS-4

Bioactive Components and Functional Properties of Whole Grain

Tae-Youl Ha

Korea Food Research Institute, Korea

Whole grains are rich in various bioactive components such as dietary fiber, some micronutrients and phytochemicals. In comparison with their 
refined counterparts, whole grains contain higher bioactive components. Epidemiological and clinical studies demonstrate that the consumption 
of whole grains is associated with reduction in risk factors for chronic disease such as cardiovascular diseases and strokes, hypertension, metabolic 
syndrome, type 2 diabetes mellitus, obesity, and some cancer. For example, whole grains have been reported to improve glucose and insulin 
response and total cholesterol levels in human.
Among whole grains, rice is major cereal foods in Asian countries including Korea. Rice contains bioactive lipid components such as tocopherol, 
tocotrienol, phytosterol. r-oryzanol, octacosanol and squalene, and phenolics including ferulic acid. The contents of these bioactive components 
decreased as the degree of milling increased. Brown rice is well recognized as one of useful carbohydrate source for preventing cardiovascular 
disease, hyperlipidemia and hyperglycemia. Also, cooked rice as carbohydrate source had anti-obesity and glucose lowering effects, and down-regulated 
lipogenic gene expression in high fat diet fed mice.
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YIAS-1

Traditional Use of Boesenberigia pandurata Roxb. for Health and Beauty 
in Indonesia and Tropical Countries

Yanti

Faculty of Biotechnology, Atma Jaya Catholic University, Indonesia

Boesenbergia pandurata Roxb. (fingerroot) is an aromatic perennial herb belonging to the Zingiberaceae family. B. pandurata Roxb., locally 
known as temu kunci in Indonesia or krachai in Thailand, has been traditionally used as food ingredient and a folk medicine. Especially, the 
fresh rhizome of B. pandurata Roxb. involves many active compounds such as cyclohexenyl chalcone and flavonoids. B. pandurata Roxb. has 
been shown to exhibit various biological activities such as anti-oxidant, anti-tumor, anti-bacterial, anti-fungal, analgesic, anti-pyretic, anti-spasmodic, 
and anti-inflammatory activities. B. pandurata Roxb. has been traditionally used for health and beauty purpose. For health purpose, B. pandurata 
Roxb. has been usually utilized as the dietary supplement for the treatment of several diseases such as asthma, diarrhea, indigestion, itching, 
and fever in Indonesia. In the primary health care project of Thailand, the rhizome of B. pandurata Roxb. is used for treatment of dyspepsia 
as well as self-medication by AIDS patients. In addition, its essential oil is widely used for skin care including rough skin prevention and 
skin rejuvenation It is believed that B. pandurata Roxb. has a significant anti-oxidant effect related to prevention of skin aging. Recently it 
was also reported that B. pandurata Roxb. possesses anti-obesity, anti-photoaging and skin whitening activities. It is anticipated that B. pandurata 
Roxb. can be employed as a dietary nutraceuticals for improving health and beauty.

YIAS-2

Anti-inflammatory and Anti-carcinogenic Effects of Panduratin A 
Isolated from Boesenbergia pandurata Roxb.

Hasan Mukhtar*, Jung-Mi Yun1

Department of Dermatology, University of Wisconsin, USA, 1Department of Food and Nutrition, 

Kwangju Women’s University, Korea

There is a need to identify novel dietary components that exhibit anti-inflammatory and cancer preventive and/or therapeutic effects. We isolated 
panduratin A from the methanol extract of Boesenbergia pandurata (Zingiberaceae) and determined its anti-inflammatory and anti-carcinogenic 
effects using macrophages, human colon and prostate cancer cells and mouse skin. Treatment of macrophages RAW264.7 with panduratin A 
inhibited 1) nitric oxide and prostaglandin E2 production induced by lipopolysaccharide (LPS), 2) iNOS and COX-2 enzyme expression without 
any appreciable cytotoxic effects, 3) phosphorylation and degradation of IκBα, and 4) LPS-induced NF-κB transcriptional activity. In colon 
cancer cell HT-29 panduratin A exerted cytotoxic effects accompanied with induction of apoptosis. Treatment of HT-29 cells with panduratin 
A resulted in cleavage of poly(ADP-ribose)polymerase (PARP) with concomitant decrease in the levels of procaspase-3. Panduratin A treatment 
to human prostate cancer cells PC3 and DU145 resulted in time and dose-dependent induction of apoptotic cell death (IC50 of 13.5-14 µM) 
without significant effect on normal human prostate epithelial cells. Apoptosis was associated with increased Annexin V staining, cleavage of 
PARP and degradation of acinus. Panduratin A treatment induced activation of procaspases -9, -8, -6 and -3 with significant shift in the expression 
of Bcl-2 family of proteins, suggesting the involvement of a mitochondrial-dependent apoptotic pathway. Panduratin A-mediated apoptosis was 
also associated with up-regulation of Fas receptor and TNF-related apoptosis-inducing ligand. Panduratin A treatment resulted in arrest of cells 
in G2/M phase that was associated with 1) induction of p21WAF1/Cip1 and p27Kip1, 2) down regulation of cdk2, cdk4 and cdk6, and 3) decrease 
in cyclin D1 and cyclin E. Topical application of panduratin to SENCAR mice 30 min prior to 12-O-tetradecanoyl-phorbol-13-acetate (TPA) 
application afforded significant inhibition against TPA-mediated increase in 1) skin edema and hyperplasia, 2) ornithine decarboxylase activity, 
3) phosphorylation of extracellular signal-regulated kinase 1/2, c-jun N-terminal kinases and p38, 4) activation of NF-κB/p65 and IKKα/β, and 
5) phosphorylation and degradation of IκBα. These observations suggest that panduratin A possesses anti-inflammatory and anti-proliferative 
activity and could be developed for the management of inflammation and cancer.
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YIAS-3

Boesenbergia pandurata Roxb. and Panduratin A Exert Anti-obesity Effect 
through Fatty Acid Oxidation and Thermogenesis

Jae-Kwan Hwang

Department of Biotechnology, Yonsei University, Korea

Obesity is a chronic metabolic disorder caused by energy imbalance. A long-term excess of energy intake over energy expenditure results in 
the storage of excess energy as fat. Obesity is characterized by dysregulation of lipid metabolism. Therefore, improving lipid metabolism is 
one of the most important strategies for obesity prevention and treatment. AMPK (AMP-activated protein kinase) functions as a key energy 
sensor and is activated by energy depletion. AMPK activates PPAR (peroxisome proliferator-activated receptor) α through direct binding to 
the PPARα ligand-binding domain, also interacts with PPARδ and enhances ligand-dependent PPARδ activation. AMPK increases PPAR α/δ 
target gene expressions involved in fatty acid oxidation and thermogenesis. Therefore, AMPK-PPARα/δ signaling can be a therapeutic target 
for dyslipidemia and obesity. Panduratin A isolated from Boesenbergia pandurata Roxb. has been reported to possess anti-inflammatory, anti- 
oxidative, anti-bacterial, and anti-cancer activities; however, its anti-obesity activity has not yet been examined. B. pandurata extract and panduratin 
A stimulated AMPK signaling, induced nuclear translocation of the AMPK α2 subunit and activated PPARα/δ. In addition, they also inhibited 
triglyceride accumulation and altered the protein expressions involved in lipid metabolism as evidenced by an increase in the expressions of 
lipolytic genes (PPARα, PPARγ coactivator-1α; PGC-1α, uncoupling proteins; UCPs) and a decrease in the expressions of lipogenic genes (acetyl- 
CoA carboxylase; ACC, fatty acid synthase; FAS, sterol regulatory element-binding protein-1c; SREBP-1c, and PPARγ). In in vivo mice test, 
B. pandurata extract (200 mg/kg/day for 8 weeks) and panduratin A (50 mg/kg/day for 8 weeks) significantly reduced HFD-induced body weight 
gain without altering the amount of food intake. B. pandurata extract and panduratin A administration improved serum lipid profiles, reduced 
fat pad mass and protected against the development of nonalcoholic fatty liver in high-fat diet (HFD)-induced obese mice. Additionally, panduratin 
A increased the proportion of slow-twitch myofibers and mitochondria content in skeletal muscle, thereby increasing running endurance. Taken 
together, B. pandurata extract and panduratin A, as natural AMPK stimulators with activation of PPARα/δ, show a novel molecular mechanism 
for the treatment of obesity and obesity-associated metabolic disorders.

YIAS-4

Pilot Clinical Trial to Evaluate the Effect of Boesenberiga pandurata Extract on Weight Loss

Jae-Heon Kang

Institute for Clinical Nutrition, Inje University Seoul-Paik Hospital, Korea

According to 2010 Korea National Health and Nutrition Survey, 31.4% of adults aged 20 years and older were obese. The increase in the 
prevalence of obesity also increases the prevalence of the diseases like high blood pressure, diabetes, or hypercholesterolemia, leading to serious 
social problems. This study was attempted to evaluate the effect of Boesenberiga pandurata extract on weight loss, and to estimate the optimum 
dose. The subjects of this study were composed of 50 healthy females (age 19-60) whose BMI was between 25 and 29.9. They were randomly 
assigned to the control group (10 subjects) and the experimental groups of 150 mg (10 subjects), 300 mg (10 subjects), 600 mg (10 subjects), 
1200 mg (10 subjects) of Boesenberiga pandurata extract, and the duration of the intervention was 8 weeks. During the study, the subjects 
of each group took their assigned supplement, and their anthropometric and blood tests were taken at weeks 0, 4, and 8. All subjects were 
advised to reduce their caloric intake by 500kcal. The largest reduction of body weight (-1.99 kg) was shown in 1200 mg group, and the 
smallest reduction of body weight (-0.67 kg) was shown in the placebo group. The largest reduction of body fat mass (-1.80 kg) was shown 
in 300mg group, and the smallest reduction of body fat mass (-0.86 kg) was shown in the placebo group. Larger reduction of body fat percent 
and body fat mass was shown in the experimental groups of 150 mg, 300 mg, 600 mg and 1200 mg than in the placebo group. The largest 
reduction in hip circumference was shown in 1200mg group, and it was statistically significant. The best result in reducing body weight and 
body fat percent was shown in the 1200 mg group, and the best result in reducing body fat mass was shown in the 300 mg group. A clinical 
trial of 1200 mg and 300 mg Boesenberiga pandurata extract with bigger sample size will be needed to evaluate its effect in body fat reduction.
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New Zealand Blackcurrant: Its Characteristics and Potential Health Benefits

Boo-Yong Lee

CHA University, Korea

Blackcurrants have been known as the “King of Berries”" in Europe for hundreds of years. This noble, aromatically rich and breathtaking purple 
colored berry has been providing its essence in the widest range of diversified foods, beverages, and liqueurs & wines at daily tables in Europe 
and New Zealand, and was first introduced in the Gerarde, J medicine book in 1636 in London as a medicinal for intestinal disease, cold 
& fever, gout, rheumatism, skin and mouth infections, and urinary tract problems.
This presentation will summarize general information on blackcurrant fruit and New Zealand blackcurrant, including the historical use of black- 
currant, nutritional compounds of blackcurrant, and an outline of the health benefits of blackcurrant active compounds and also will give a 
brief review on how New Zealand blackcurrant has been applied to finished products worldwide, as follows:

1. Why are blackcurrant berries called the “King of Berries” and “Top Superfruits” among all the berries currently sold in the international 
markets?

2. Why are NZ Blackcurrants regarded as the top quality blackcurrant berries among all other blackcurrants grown in Europe?
3. What kinds of nutrients are included in blackcurrants?
4. What is the outline of health benefits of blackcurrant berries?
5. What data exists comparing NZ blackcurrant with other berries? 
6. What are the most powerful and proactive phytochemicals contained in blackcurrant berries?
7. How are Just the Berries blackcurrant fruits grown?
8. What products are currently made by Just the Berries?

Please enjoy the delicious blackcurrant juice to be presented at the Symposium.

NIAS-2

Blackcurrant Anthocyanins: Their Efficacy on Peripheral Blood Circulation and Anti-fatigue

Eddie Shiojima

Just the Berries PD Corp., USA

Blackcurrant is now considered to be one of the highest quality Superfruits, with a focus on successfully marketing targeted beverages, daily 
foods, functional foods, fresh fruits and fruit ingredients for supplements and cosmetics. Having been long recognized as the King of Berries 
in Europe, awareness of the newly spotlighted blackcurrant as a Superfruit is achieving criteria mass with respect to its fundamental aspects 
of fruit quality, rich nutritional value of prime nutrients and proactive phytochemicals, variety of food and beverage applications, long folklore 
history, and alternative medicine usage among civilized countries, as well as new science researched in the last two decades pertaining to health 
benefits for the modern lifestyle of human beings.
Blackcurrant is not only qualified as one of the most deliciously aroma-rich fruits, consisting of a very unique pigment of reddish-purple with 
which no other fruits can compete, but also as a miracle fruit with respect to the nutritional and health-targeted components, anthocyanins and 
polyphenols, used for dietary supplements, functional foods, and cosmetics. Blackcurrant possesses a rare composition of four anthocyanins - 
very powerful antioxidant and anti-inflammatory agents that help, as inhibitors, to protect against LDL oxidation and damage to cellular DNA 
in SH-SY5Y and HL-60 cells.
This presentation will examine the antioxidative stress capability and peripheral blood circulation ability of blackcurrant phytochemicals using 
case studies done on eye fatigue and ophthalmic organs, dark circle spots, shoulder stiffness, increased skin metabolism, and relaxation of the 
aorta, from in vitro, in vivo and human tests.
Just the Berries extract powders have been used for some of the above research & testing and merchandised into consumer products currently 
marketed in Japan, the USA and Europe.
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Blackcurrant Anthocyanins: Their Efficacy on Vision Health and Metabolic Syndrome

Stephen van Eyk

Just the Berries, New Zealand

Anthocyanins are known as some of the most powerful antioxidants in the plant world of Superfruits. These pigments are found in a variety 
of fruits and vegetables in several different colors; red, orange, black, and purple.
Especially, blackcurrant (known as Cassis berry) is responsible for the most intense red-purple hue found in nature. This intense purple color 
of blackcurrant anthocyanins is more than a coloring agent for fruit juices, wine, yogurts, liqueurs and other functional foods. Blackcurrant 
anthocyanins also contain a large array of health-promoting benefits such as for cardiovascular health, anti-influenza activities, brain health, 
digestive health, anti-aging properties, and eye health, etc. 
The four-anthocyanin composition (D3R, D3G, C3R and C3G) of blackcurrant has been studied extensively through in depth research performed 
by scientists and ophthalmologists and has been found to effectively support vision health in particular.
This presentation summarizes certain research tests (in vitro, animal trials and clinical trials) performed on the function of blackcurrant components 
with respect to visual problems, as follows:

1. Blackcurrant anthocyanins prevent myopic refractory shift caused by work on visual display terminals, and dark adaption tests done with 
a randomized double-blind, placebo controlled, cross over study.

2. D3R, the main component of blackcurrant anthocyanins, has a relaxing effect to ciliary muscles controlling eye lenses.
3. C3G and C3R stimulate the regeneration of rhodopsins in the ROS membranes of visual organs. 
4. Effects on Anthocyanins in Blackcurrant on Retinal Blood Flow Circulation of Patients with Normal Tension Glaucoma.*

5. Views on “The visual Improvement effect of Blackcurrant Anthocyanins Intake” studied by Dr. Matsumoto of Meiji Seika, Inc.

Just the Berries extract powder was used for the above glaucoma clinical testing and research (#4), and Just the Berries extract powders have 
been used in a large amounts of consumer products that were made based on the above research.
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Blackcurrant Anthocyanins: Their Efficacy on Cognitive Ability and Immunal Health

Kieran Elborough

Plant & Food Research, New Zealand

1. A JUST THE BERRIES™ PRODUCT FOR IMPROVED COGNITIVE ABILITY UNDER STRESS IN YOUNG PEOPLE 
ARJAN A. SCHEEPENS & KIERAN M. ELBOROUGH

Exposure to chronic stress often experienced during school examinations reduces cognitive performance. Two mechanisms which may improve 
cognitive performance are the mitigation of stress, as well as the enhanced supply of oxygen and metabolites to the brain. To further investigate 
this, in an independent and self funded programme we recently completed a placebo-controlled, randomised, counter balanced, double blinded 
and crossover intervention trial on healthy young volunteers (aged 18-35, n=35) to determine the acute cognitive benefits of a single serveof 
a Just the Berries™ product (520 mg of polyphenols per 60 kg adult in a 200 ml beverage). A computerised psychometric analysis tool
(COMPASSTM) was used to increase the metabolic demand on the volunteers’ brains and induce a level of stress, whilst analysing their  
performance during distinct cognitive challenges.Standardised mood scales, autonomic measures and blood samples were taken throughout the 
study.

Our data show that the Just the Berries™ product, which we will present at the meeting, conveyed a clear cognitive benefit to the participants 
in terms of improving performance on a reaction-time task without reducing accuracy, improving their performance on a short-term memory 
task and inducing a strong and consistent reduction in mental fatigue throughout a very challenging and stressful 70-minute cognitive challenge.

2. NEW ZEALAND BLACKCURRANT POLYPHENOLICS FOR MODULATION OF INFLAMMATION - SPORTS RECOVERY AND AIRWAY 
INFLAMMATION FUNCTIONAL FOOD OPPORTUNITIES
ROGER D. HURST & KIERAN M. ELBOROUGH

It is thought that a diet rich in fruit consumption benefits human health. This has been attributed to the presence of a variety of natural bioactive 
polyphenolic compounds, which are very often coloured. The bioactives have been reported to assist in the prevention of common diseases 
and illnesses, possibly through strong antioxidant properties exhibited by some polyphenolics. However, large-scale human intervention and meta- 
analysis studies question the relevance of the antioxidant ability of pigmented polyphenolic compounds for health. More recent studies suggest 
inflammation-modulatory and immune-modulatory properties of polyphenolic compounds may be of greater biological significance to health and 
associated disease mitigation.

At the New Zealand Institute for Plant & Food Research Ltd (PFR) we have developed a number of research platforms to evaluate the health 
benefits of New Zealand blackcurrant polyphenolics. Our ultimate goal is the provision of appropriate information to plant breeding teams that 
enables them to select for scientifically proven health-promoting fruits as functional foods. This research investigates the health-promoting properties 
of fruit and vegetable varieties from breeding programmes with well-defined compositional data utilising a range of cell-based screening and 
animal/human intervention trials. Our ultimate goal is the provision of appropriate information to plant breeding teams to enable them to select 
for scientifically proven health-promoting fruits and vegetables as whole fresh functional food varieties and/or functional food ingredients. We 
will present evidence from our own findings confirming that New Zealand blackcurrant consumption may complement the benefits of sport 
and exercise and regulate airway inflammation through the modulation of oxidative stress, inflammation and the enhancement of natural immunity 
highlighting functional food opportunities.
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Green Tea and Cancer Prevention in Metabolic Syndrome

Dong Ho Lee

Department of Internal Medicine, Seoul National University College of Medicine, Korea

Extracts of green tea and green tea polyphenols have exhibited inhibitory effects against the formation and development of tumors at different 
organ sites in animals. These include animal models for skin, lung, oral cavity, esophagus, stomach, intestine, colon, liver, pancreas, bladder, 
mammary gland, and prostate cancers. In addition to suppressing cell proliferation, promoting apoptosis, and modulating signaling transduction, 
green tea polyphenols, especially (-)-epigallocatechin-3-gallate, also inhibit cell invasion, angiogenesis, and metastasis.
These activities and the prevention of carcinogenesis have been demonstrated in animal model, but the cancer preventive activity of tea has 
not been consistently observed in human studies. This may be due to the relatively lower levels of tea consumption by some human populations 
(than animal studies) and the various confounding factors in epidemiological studies in different populations. The low bioavailability of tea 
polyphenols, such as EGCG, is also an issue. For agents with low systematic bioavailability, their direct contact with the digestive tract could 
be important for their cancer preventive activity. This point should be applicable to the activities of EGCG and polyphenols in many other 
foods or beverages. This information, as well as the biological properties and activities of tea polyphenols may be useful in design of prospective 
studies and in the selection of the agent, dosage, and biomarkers for intervention trials. The results of such well-designed studies will provide 
more definitive information on the possible use of tea for the reduction of cancer risk in different populations.

AIAS-2

Suppressive Effects of Anthocyanin-rich Tea “Sunrouge” on Dextran Sodium Sulfate-induced 
Colitis in Female ICR Mice

Akira Murakami

Division of Food Science and Biotechnology, Graduate School of Agriculture, Kyoto University, Japan

Anthocyanins are a group of flavonoid ubiquitously present in the plant kingdom. They exhibit the bright red-orange to blue-violet colors in 
numerous vegetable- and fruit-based foods, which are daily consumed worldwide. On the other hand, green tea is known to be one of the 
most popular beverages in the world, and its major constituents such as catechins have been reported to show various physiological functions. 
Recently, we have launched a novel green tea cultivar ‘’Sunrouge’’ (Camellia taliensis × C. sinensis), which is rich in anthocyanins and has 
similar levels of catechins as “Yabukita,” the most popular green tea cultivar consumed in Japan. In the present study, we determined the inhibitory 
effects of Sunrouge on dextran sodium sulfate (DSS)-induced colitis in mice. Five-week-old female ICR mice were administered a single daily 
dose of Sunrouge or Yabukita (1 mL of boiled water extract) by gavage for 3 weeks. After 1 week of treatment, the mice were divided into 
four groups (two Yabukita and two Sunrouge groups) and given drinking water with or without 3% DSS for 2 weeks, then they were sacrificed. 
Those treated with DSS developed watery diarrhea and bloody stools, and showed body weight loss, spleen hypertrophy, and shortening of 
the colon, as well as deteriorations in survival rate, liver function, colon mucosal interleukin-1β level and expression of phase II detoxification 
enzyme mRNA. Sunrouge improved these DSS-induced symptoms, at least in part, whereas Yabukita showed no remarked beneficial effects 
on some those parameters. Thus, it is suggested that the differences between Yabukita and Sunrouge on DSS-induced colitis might be due 
to the high levels of anthocyanins found in Sunrouge tea. In addition, our recent studies showed that Sunrouge extract up-regulated mRNA 
expressions of multiple self-defense genes, such as heat shock proteins (HSP) 40/60/70 and heme oxygenasae-1 in Hepa1c1c7 mouse hepatocytes. 
Collectively, Sunrouge tea may be a promising new beverage that is useful for regulating inflammation-associated diseases.
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Current Status of Metabolic Syndrome in Korea and the Green Tea as the Potential Modifier 
of This Epidemic

Sang Woo Oh

Dongguk University Ilsan Hospital, Korea

Recent data show that the prevalence of metabolic syndrome is steadily increasing and a third of Koreans having metabolic syndrome. This 
epidemic is closely related with recent increase of morbidity and mortality of type 2 diabetes, cardiovascular diseases, and obesity-related cancers. 
Increased fat consumption, decreased physical activity, heavy alcohol consumption and smoking, and prevalent stress/depressed mood are the 
primary risk factors for metabolic syndrome in Koreans. Recently, public health intervention for modifying these risk factors has been conducted 
and shown promising results in the prevention of metabolic syndrome.
Green tea is the one of the most popular beverage in the world and it has been suggested that green tea, when consumed on a daily basis, 
has the beneficial effect on the prevention and treatment of metabolic syndrome. Many of these beneficial effects believed to be mediated by 
catechin, particularly (-)-epigallocatechin-3-gallate (EGCG), and other content. On the basis of these, in some nations such as Japan, green tea 
is consumed as the popular beverage for the prevention of metabolic syndrome. However, although green tea has substantial evidences for these 
effects, the current body of evidence warrants further evaluation. Especially well-controlled long-term human trial studies are needed to fully 
understand these protective effects.

AIAS-4

Green Tea Intake Lowers Fasting Serum Total and LDL Cholesterol in Adults: 
A Meta-analysis of 14 Randomized Controlled Trials

Xiao-Hong Huang

Chiness Academy of Medical Science and Peking Union Medicals, China

Background: The effect of green tea beverage and green tea extract on lipid changes is controversial.
Objective: We aimed to identify and quantify the effect of green tea and its extract on total cholesterol (TC), low-density lipoprotein (LDL) 
cholesterol, and high-density lipoprotein (HDL) cholesterol.
Design: A comprehensive literature search was performed in order to identify relevant trials of green tea beverages and extracts on lipid profiles 
in adults. Weighted mean differences were calculated for net changes in lipid concentrations using fixed-effects or random-effects models. Study 
quality was assessed using the Jadad score and a meta-analysis was conducted.
Results: Fourteen eligible randomized controlled trials with 1,136 subjects were enrolled in our present meta-analysis. Green tea consumption 
significantly lowered TC by 7.20 mg/dL (95% CI: -8.19, -6.21; P＜0.001) and significantly lowered LDL cholesterol by 2.19 mg/dL (95% 
CI: -3.16, -1.21; P＜0.001). The mean change in blood HDL cholesterol concentration was not statistically significant. Subgroup analysis and 
sensitivity analysis demonstrated that these changes were not influenced by the type of intervention, treatment doses of green tea catechins, 
study duration, individual’s health status, or the quality of the study. Overall, no significant heterogeneity was detected for TC, LDL cholesterol, 
and HDL cholesterol, and the results were reported based on fixed-effect models.
Conclusion: Analysis of eligible studies revealed that administration of green tea beverages or extracts resulted in significant reduction in serum 
total and LDL cholesterol concentrations, but no effect on HDL cholesterol was observed.
Key words: green tea, cholesterol, trials, meta-analysis
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Improvement of Extractability, Bioavailability, and Stability of the Active Components 
in Green Tea by Enzymatic Treatment & Nanoencapsulation

Young Jun Kim*, Sung Joon Lee

Korea University, Korea

This study was performed to test if the extractability and bioavailability of active compounds in green tea could be enhanced by various pretreat- 
ments, enzyme treatment and nano-encapsulations. After pretreatment of green tea leaves with water, strong acid, and methanol, cellulases from 
various microorganisms were treated. Protein, reducing sugar, total polyphenol, and catechin contents were measured to optimize the conditions 
for the green tea extractability. Sulfuric acid and Aspergillus niger cellulase were shown to be most effective for the extraction of polyphenol 
and catechins respectively. Increased levels of ungalloylated catechins such as (-)-epigallocatechin and (-)-epicatechin were observed after cellulase 
treatment. In order to confirm the bioavailability and functionality, green tea extract was nano-encapsulated in two different forms and under 
comparative test for its bioavailability and hypocholesterolemic effects. Although the bioavailability of green tea extracts was unaffected by 
nano-encapsulation in the culture models, the reduction in blood total cholesterol by feeding green tea to was almost doubled by nano-capsulation 
in the animal test using C57BL/6 mice model despite of lower levels of total polyphenolic compounds in the nanosomal green tea extract. 
It was found that the extractability and the physiological activity of green tea could be enhanced by cellulase treatment and nano-encapsulation 
respectively.
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RIAS-1

Black Raspberry Phytochemical Research in North America

Michael Dossett*, Jungmin Lee, Chad Finn1

Agriculture and Agri-Food Canada, Pacific Agri-Food Research Centre, Canada, 

1United States Department of Agriculture, Agricultural Research Service, Horticultural Crops Research Unit, USA

Our research group has focused on developing black raspberries with improved disease resistance and phytochemical traits over the last seven 
years. Recent interest in the rich color of black raspberries, and their historical use as an effective dye, derive from their anthocyanin composition 
and content. Our research indicates that wild black raspberry from more than 100 locations collected from across the United States and parts 
of Canada and grown in a common environment show a 25 fold difference in total anthocyanin content (39-996 mg･100 mL-1 expressed as 
cyanidin-3-glucoside). Analysis of ellagitannins and other phytochemicals in many of these samples is currently underway, with the goal of 
breeding cultivars with enhanced phytochemical content and composition. In the course of this work, we also identified a unique naturally occurring 
mutant black raspberry lacking rutinoside-containing anthocyanins, providing an opportunity to study the genetic control anthocyanin modifications. 
Incorrect identification of some black raspberry anthocyanins and questions regarding the taxonomic identity of study plants has created confusion 
in the literature regarding the typical phytochemical composition of black raspberry fruit. Differences in morphology and phytochemicals between 
American black raspberry (Rubus occidentalis L.) and Korean black raspberry (R. coreanus Miq.) will be presented. In addition, more work 
is needed to further understand differences in bioavailability and bioactivity of specific phytochemicals to enable researchers to focus on the 
most important components of black raspberry fruit for human health.

RIAS-2

Elucidation of Health Beneficial Effect of Rubus coreanus Miquel by Metabolomics Approach

SooMuk Cho*, Kang-Jin Cho, Joong Hyuck Auh1, Hyung-Kyoon Choi1, Jung-Hyun Kim1

National Academy of Agricultural Science, Korea, 1Chung-Ang University, Korea

The objectives of this research were to apply metabolomics technique to BR industry and to investigate outstanding bioactive compound, antioxi- 
dative activity, and antiinflammatory effect of BR.
1H NMR and LC-MS coupled with multivariate statistical analysis were used to investigate metabolic characteristics according to maturation 
stage, origin, and species of BR fruit and to elucidate metabolic changes of biofluids administered black raspberry. Plasma sample of BR administered 
inflammation-induced rat model were analyzed using 1H NMR, and the antiinflammatory effect of black raspberry was established. BR samples 
were administrated to healthy rat, and plasma and urine samples were collected at 6 time-points (0, 0.5, 1.0, 1.5, 3, 6, 12 hours after admini- 
stration) and analyzed using 1H NMR, 4 metabolites, 2 metabolites, 5 metabolites were abundant in 3hr, 6hr and 12hr of urine sample, respec- 
tively. In the LC-MS result, relative level of twelve metabolites increased after administration. Urine and plasma samples of thirty healthy subjects 
administered BR samples for four weeks were collected and analyzed using 1H-NMR and LC-MS. Pre- and Post-administered samples were 
clearly distinguished in PLS-DA derived from 1H-NMR spectra. According to LC-MS result, level of seven metabolites increased in urine samples 
after administration of BR. Plasma samples of seven smokers with the decreased level of urinary 8-OHdG over 10% after BR administration 
were selected for metabolic profiling using 1H-NMR based metabolomics techniques. Relative levels of sixteen metabolites differed significantly 
between pre-and post-administrated groups. LC-MS coupled with multivariate statistical analysis were also conducted. The metabolic profiling 
of pre- and post-administration group differed in plasma and urine samples. Moreover, relative level of seven metabolites increased due to black 
raspberry administration in urine samples.
And also, we showed that BR had anti-inflammatory effects by suppression of pro-inflammatory mediator expressions. Especially, unripe RCM 
showed strong anti-inflammatory effects through suppression of NF-κB activation. These findings suggest that unripe BR might be used as a 
potential functional material to reduce chronic inflammatory responses and evaluated in vivo.
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Bioactive Compounds and Health Benefit of Black Raspberry

Shiow Y. Wang

Beltsville Agricultural Research Center, U. S. Department of Agriculture, Beltsville, Maryland, U.S.A.

Black raspberries (Rubus occidentalis L. and Rubus coreanus Miquel) are popular aggregate fruits from the family Rosaceae. Rubus coreanus 
is native to Korea, Japan, and China and Rubus occidentalis is native to North America. The fruits are known as a rich source of dietary 
antioxidants largely due to their high level of phenolic compounds, which are primarily comprised of anthocyanins (cyanidin 3-sambubioside, 
cyanidin 3-glucoside, cyanidin 3-xylosylrutinoside, cyanidin 3- sambubioside-5-rhamnoside, cyanidin 3-rutinoside, pelargonidin 3-glucoside, and 
pelargonidin 3-rutinoside), ellagitannins, phenolic acids, gallic acid and rutin and conjugates of ellagic acid, kaempferol, myricetin and quercetin. 
Black raspberries have high antioxidant capacities and antioxidant enzyme activities. These antioxidants are capable of performing a number 
of functions including acting as free radical scavengers, peroxide decomposers, singlet and triplet oxygen quenchers, enzyme inhibitors, and 
synergists. Active oxygen species are generated as by-products of normal metabolism. Increased levels of these active oxygen species or free 
radicals create oxidative stress, which leads to a variety of biochemical and physiological injuries often resulting in impairment of metabolism, 
and eventually cell death. Successful prevention of oxidative stress will be the key to controlling morbidity and mortality from chronic diseases 
affecting humankind.
We studied bioactive compounds from black raspberry fruit extracts (BRE) including cyanidin 3-glucoside (C3G) and cyanidin 3-rutinoside (C3R) 
and found they exhibited chemopreventive and chemotherapeutic activities in several leukemia and lymphoma cell lines. BRE, C3G and C3R 
significantly inhibited activation of activator protein-1 (AP-1), nuclear factor-KappaB (NF-κB), and mitogen-activated protein kinases (MAPKs) 
signaling induced by UV or 12-O-tetradecanolyphorbol-13-acetate (TPA). Furthermore, they inhibited TPA-induced neoplastic transformation in 
JB6 cells. In vivo studies indicated that BRE, C3G and C3R decreased the number of nonmalignant and malignant skin tumors per mouse 
induced by TPA in 7, 12-dimethylbenz [a] anthracene-initiated mouse skin. In HL-60 cells, BRE, C3G and C3R specifically induced apoptosis, 
but had no effect on normal human peripheral blood mononuclear cells. BRE, C3G and C3R also inhibited proliferation of A549 cells, a human 
lung cancer cell line. Animal studies indicated that BRE, C3G and C3R reduced the size of A549 tumor xenograft growth and significantly 
inhibited metastasis of A549 tumor xenograft in athymic nude mice. Further mechanistic studies suggested that BRE, C3G and C3R inhibited 
migration and invasion of A549 cells. All these data suggest that BRE, C3G and C3R may function as potential chemopreventive and chemotherapeutic 
agents with little cytotoxicity to normal tissue. These results suggest that the chemopreventative effects of black raspberry fruit may be through 
their antioxidant properties by blocking reactive oxygen species-mediated AP-1, NF- κB, and MAPK activation. Besides anti-cancer properties, 
black raspberries also exhibited prevention of cardiovascular, heart diseases and atherosclerosis, had beneficial effects in diabetes, vision, and 
obesity, delayed neurodegenerative process and anti-aging properties and also showed beneficial effects in antibacterial, antimicrobial and antiviral 
activity. These results suggest that consuming black raspberries may be beneficial to human health. Many factors could affect content of bioactive 
compounds, antioxidant enzymes and antioxidant activity in black raspberries, such as genotype variation and maturity, pre-harvest conditions, 
culture practices, postharvest handling, storage and processing. Optimizing these antioxidant systems in black raspberries will be helpful for 
improving human health.
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Effects of Bokbunja Seed Oil on Atopic Dermatitis

Hee-Chul Chung

Newtree Co., Ltd., Korea

Atopic dermatitis (AD) is a chronic, relapsing allergic skin disease caused by complicated interactions of genetic factors with environmental 
factors (e.g., food allergens, pollen, hair, mites, microbes, chemicals, sweat, dust, clothes), immunological factors (immunoglobulin E [IgE] 
overproduction, local and systemic immunologic dysfunction leading to T helper type 1 cell [Th1]/ T helper type 2 cell [Th2] imbalance), and 
skin barrier dysfunction caused by ceramide deficiency. Typical symptoms of AD are severe pruritus, inflammation, erythema, edema, eczema, 
papules, ichthyosis, and lichenification.
The pathogenesis of AD is not fully understood, but elevated serum IgE and Th2-predominant immune responses are associated with the systemic 
immunologic response, and biphasic Th cell responses are associated with skin lesions. 
The effects of topical administration of Bokbunja seed oil (BSO) on atopic dermatitis (AD) were evaluated using Hairless mice treated with 
oxazolone. In this mouse model of AD, BSO suppressed the production of serum immunoglobulin E (IgE) and interleukin (IL)-4, and increased 
the production of serum interferon (IFN)-γ. In addition, BSO reduced epidermal thickening and inflammatory cell infiltration into the skin. In 
skin lesions, BSO suppressed IL-4, IL-13, tumor necrosis factor (TNF)-α and IFN-γ mRNA expression. Our findings suggest that BSO ameliorates 
AD and may be a potential cosme- and nutra-ceutical candidate for treating AD.

RIAS-5

Research on the Hepatoprotective Function of Rubus coreanus (Rubi fructus) an Its Components

Young Ik Lee

Liver Cell Signal Transduction Lab., Bioindustrial Resource Research Center, Korea Research Institute 

of Bioscience and Biotechnology, Korea

This study was carried out to investigate the potential effects of unripened dried fruit of Rubus coreanus Miq., Rubi fructus (RF), on hepatic 
steatosis and lipid metabolism in mice fed with high-fat diet (HFD). RFex fed mice showed reduced in plasma and hepatic lipid (triglyceride, 
total cholesterol) contents. 
These effects were accompanied by decrease expression of lipogenic genes, sterol regulatory element blinding protein-1c (SREBP-1c), liver X 
receptor (LXR), fatty acid synthase (FAS), acetyl-CoA carboxylase (ACC), CD36, lipoprotein lipase (LPL) and decreased lipogenic enzyme 
FAS and HMG-CoAR enzyme activities while elevating carnitine palmitoyltrasferase-1 (CPT) activity.
Based on these results, we speculated that the inhibitory effect on hepatic steatosis of RF extract containing ellagic acid is the result of suppression 
of lipid synthesis in mice fed with HFD, suggesting that RF extract may be beneficial in preventing hepatic steatosis.
The aim of our experiment is to investigate the antioxidative and antiapoptotic roles of ellagic (EA) acid in in vitro and in in vivo experiment. 
We measured protective properties of EA against oxidative stress-induced hepatocyte damage in vitro and Concanavalin (ConA)-induced liver 
damage in vivo. EA, a potent antioxidant, exhibited protective properties against oxidative stress-induced hepatocyte damage by preventing vitamin 
K3 (VK3)-induced reactive, oxygen species (ROS) productions, apoptotic an necrotic cellular damage and mitochondrial depolarization, which 
is a main cause of ROS production. EA also protects against cell death and elevation of glutathione (GSH), alanine transaminase (ALT) and 
asparatate transaminase (AST) in ConA-induce fulminant liver damage in mice. These results show that antioxidant and cytoprotective properties 
of EA prevent liver damage induced by various type of oxidative stress. 
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FFS-1

Mental Health: Importance of Sleep and Sleep Disorders

Daeseok Han, Yu-Jung Jang

Korea Food Research Institute, Korea

Sleep is a complex neurological process that is important in mammalian homeostasis, and required for survival. In humans, sleep is vital to 
maintain health and well-being due to its primary function of providing rest and restoring the body’s energy levels. The importance of sleep 
is evident from the fact that sleep accounts for one-third of the human lifespan. Sleep sustains physical and cognitive performance, the immune 
system, stable mood, productivity, and quality of life. Disorders and deprivation of sleep impair of cognitive and psychological functioning 
and worsen physical health. Obesity and cardiovascular disease are deeply related to sleep disorders. Although sleep is fundamental to maintain 
health, insomnia is currently a widespread health complaint, and has become a prevalent and disruptive problem in modern society. Insomnia 
is defined as a sleep disorder associated with difficulty initiating sleep, difficulty maintaining sleep, and non-restorative sleep. According to 
the numerous surveys conducted worldwide, approximately 10-15% of the adult population suffers from chronic insomnia, while an additional 
30-40% has transient or occasional insomnia. According to a recent survey conducted by the National Sleep Foundation in 2011, the majority 
(87%) of adults in the USA has at least one sleep problem at least a few days a week. The impaired functioning due to insomnia is responsible 
for the frequent use of healthcare services, reduced productivity, and increased risk of accidents. As a result, the annual overall socioeconomic 
burden of this disease has been estimated to exceed 100 billion US dollars. Therefore, sleep disorders are becoming an important consideration 
in national health management programs.

FFS-2

Cordycepin for the Treatment of Insomnia

Ki-Wan Oh

College of Pharmacy, Chungbuk National University, Korea

Adenosine is generally an inhibitory neuromodulator, being more potent as an inhibitor of excitatory transmission than inhibitory transmission. 
In vitro experiments show that adenosine inhibits the firing of different neuron types, but especially that of cholinergic neurons from the basal 
forebrain or the mesopontine nuclei LDT and PPT, which are under tonic inhibitory control by adenosine acting through A1-type receptors. 
Cordycepin (3′-deoxyadenosine), a naturally occurring adenosine analogue, isolated from Cordyceps militaris/Cordyceps sinensis, species of the 
fungal genus Cordyceps. Because of similarity of chemical structure of adenosine, it is interested in CNS effects, like sleep regulation of  
cordycepin. Sleep was recorded using EEG for 6 hours after oral administration of cordydepin in rats. Sleep architecture and EEG power spectra 
were analyzed. Cordycepin reduced sleep/wake cycles and increased NREM sleep. Interestingly, cordycepin increased theta waves power density 
during NREM sleep. In addition, Adenosine receptors were over-expressed after administration of cordycepin, especially in preoptic area (POA). 
Therefore, we suggest that cordycepin increases NREM sleep via adenosine receptors.
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FFS-3

Translational Research of Sleep-wake Regulation

Yoshihiro Urade

Department of Molecular Behavioral Biology, Osaka Bioscience Institute, Japan

Sleep gives our body a rest and allows it to prepare for the next day. In psychological points of view, our learning processes are largely inactivated 
during sleep, which gives the brain a chance to reorganize and store more efficiently the information gathered during the day. Japanese and 
Korean people are increasingly suffering from sleep deprivation which has pronounced negative effects on performance, accident risk, as well 
as on health outcomes such as cardiovascular disease and metabolic syndrome. However, there seems at present to be no way to eliminate 
most of the negative effects of insomnia on human physiology and cognition. Therefore, the developments of the products which are safe and 
effective to treat insomnia are demanded. We attempted to identify natural components which induce sleep and to clarify its action mechanism, 
by monitoring the electroencephalogram, electromyogram, and locomotor activity of freely moving rats or mice after oral administration. Hastato- 
side and verbenalin are identified as major sleep-promoting components of herbal tea Verbena officinalis. Crocin, extracted from the spice Saffron 
used in both cooking and traditional medicine, and honokiol, purified from Japanese bigleaf magnolia, are also demonstrated to be the components 
responsible for the sleep-promoting activity of saffron and magnolia, respectively. These components may be used as hypnotic substances suitable 
to the treatment of insomnia.

FFS-4

Development of Natural Sleep Aids from Korean Foods and Plants

Suengmok Cho

Korea Food Research Institute, Korea

Sleep is vital to maintain health and well-being due to its primary function of providing rest and restoring the body’s energy levels. Therefore, 
deprivation and disorders of sleep impair physical and cognitive performance, immunity, mood, and quality of life. However, insomnia is currently 
a widespread health complaint, and has become a prevalent and disruptive problem worldwide. Recently, natural sleep aids have become popular 
as alternatives to prescription sleep drugs to improve sleep quality and avoid side effects. Many insomnia patients prefer natural sleep aids 
due to their low level of side effects and no requirement for a medical prescription. In Asia, there are many medicinal plants with potential 
hypnotic activity; however, scientific evidence for their effects and mechanisms of action have been not widely investigated relative to Western 
countries. Therefore, the objectives of this study were to identify novel hypnotic plants and their active compounds as a source of new sleep 
drugs or aids from plant resources, and to investigate their sleep-promoting effects and action mechanisms. In the present study, 30 marine 
and 30 land plants distributed in Korea were screened. In the present study, it was demonstrated for the first time that Ecklonia cava and 
Glycyrrhiza glabra have hypnotic effects that originate from their phlorotannins and flavonoids, which have the characteristics of GABAA-BZD 
receptor agonists (positive allosteric modulators). Considering their in vitro and in vivo hypnotic effects, ECE and GGE should prove to be 
useful for developing natural sleep aids.
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FFS-5

Regulation for Functional Food of Health Claim in Korea

Hyeyoung Lee

Korea Food and Drug Administration, Korea

The term “Health/Functional Food (HFF)” means food manufactured or processed with ingredients or components, that possess the functionality 
useful for human body. The term “functionality” means gaining useful effect on health purposes by the adjustment of nutrients or the physiological 
effect,etc. for human body structure and function. The term “functional ingredient” means any ingredient with functionality used in manufacturing 
of health functional food such as raw materials from animal, plant or raw material originated from microorganism; its extracts and purified 
substances; vitamins and minerals; or their synthetics or composites, etc.
If the functionality data show the reduction of disease risk occurrence and the level of scientific evidence data is high enough to reach scientific 
agreement, ‘reduction of disease risk’ shall be recognized; and From the submitted functionality data, if it has the specific effects on normal 
function of human body or biological activity so that shows health contribution or function enhancement, or health maintenance orimprovement, 
‘other function’ shall be recognized. It shall be confirmed that ingredient is not identical or similar to the medicine according to Regulation 
on Prohibited Ingredients, etc. for Health Functional Food (Food and Drug Administration Notification). 
In safety evaluation, it is important to determine as follows ; if the ingredient is derived from historically used animals, plants, microorganism 
without processing such as extraction or fermentation (e.g. powder of raw materials); if the ingredient may contain detrimentalsubstances can 
that cause toxicity or adverse health effects. ; if the recommended intake is over three times of average daily intake or extreme amount (95 
percentile) in care of food ingredient. In case of compound ingredients, the “decision tree”shall be applied to the individual raw material to 
determine the level of the safety documents. Additional documents demonstrating that interaction between ingredients used in combination does 
not cause adverse effect shall be submitted (additional documents shall be based on evidence of historical use, safety and functionality, etc.) 
In functionality evaluation, human study(intervention or observation study,), animal study, in vitro study, review, meta-analysis, evidence data 
of traditional use, etc. may be used as functionality data. Functionality data shall be articles published or issued publication certificate in domestic 
or foreign academic journals, domestic or foreign government reports, or reports by international organization. Provided, in case of human study, 
the report may be used if it is conducted by domestic or foreign specialized institutions, such as hospital, university, or research institute, etc. 
under the Guideline for Good Clinical Practice by the International Conference on Harmonization (ICH GCP) or equivalent guidelines to protect 
the human right of subjects as well as guarantee the creditability of experimental results. Provided, That if it is submitted as report, protocol 
andfinal report approved by the Institutional Review Board (IRB) shall be submitted. Minimum and maximum daily intake that can show func- 
tionality shall be established to ensure the safety of ingredient based on the safety and functionality data. Provided, That if it is difficult to 
establish the minimum and maximum daily intake, the appropriate range of consumption amount may be established. Based on functionality 
data, consumption method shall be listed to achieve the most effectiveness of functionality of such ingredient. 
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TFS-1

Implementation of Web-portal for Globalization of Korean Food Based on KRSR

Byeong-Chul Kang

Insilicogen Inc., Korea

The vast quantities of information on korean food are reflected in public literature, however, these various and heterogeneous data have been 
not managed properly. We have reconstructed by proper data model and implemented the web-portal system for globalization of korean food 
to present scientifically the excellence of korean food. The Korean Food Standard Reference (KFSR) ontology based web-portal system includes 
the integrated information with the analytic and functional data of food nutrient components related to diseases and biological process. It consists 
of existing food nutrient components and ontology information. In this work, KFSR ontology has been reconstructed with the integrated information 
about foods-ingredients-nutrients-efficiency and the process is as follows: 1) Combination of foods-ingredients-nutrients and Nutrients-efficiency 
2) Integration of foods-ingredients-nutrients-efficiency. This web-portal system would provide the integrated information concerning Korean food's 
nutrition, physiology and disease based on scientific data and literature.

TFS-2

Remedy on How to Protect Our Traditional Knowledge under Intellectual Property Rights

Jae-Hyun Kim

Korean Intellectual Property Office, Korea

As the world trade is becoming more fierce for the source procuring competition between nations, each nation is perceiving the traditional 
knowledge as the new economic resources and is making efforts to preserve it and utilize it as the new dynamics for the economic growth. 
Currently in the international discussion for the traditional knowledge protection, the defensive protective scheme where they aim at protecting 
the traditional knowledge in the realm of the international patent system based on the current Patent Cooperaton Treaty (PCT) centered on 
advanced countries and the active protective scheme where they intend to protect the independent law system of each country surrounded by 
the traditional knowledge abundant countries like India and Brazil since the international patent system is insufficient in protecting the traditional 
knowledge that comprises different genres are sharply conflicting, and in this situation, for the case of our country, we are sharing the same 
position as the advanced countries like U.S.A and Japan in the international discussion related to the protection of the genesis resources and 
the traditional knowledge. 
Our country is providing the search service through the Korean traditional knowledge portal (http://www.koreantk.com/JZ100.jsp) by establishing 
the DB that includes the 15 species of traditional korean medicine technology data such as Dongeuibogam and Bonchohak etc in order to 
protect our nation's traditional knowledge, and the continuous DB enlargement task is being performed about the traditional knowledge such 
as traditional food and traditional design patterns. On another hand, since the precedent citation list to be searched for the evaluation of the 
international application of the patent for such DB is included, the DB holds effect as of January 1, 2009, preventing beforehand the predominating 
act of our patent right by using our traditional knowledge in the overseas without authorization, and the system where the traditional knowledge 
of our nation can be protected fundamentally in the overseas has been completed.
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TFS-3

Establishment of Information System of Korean Traditional Foods for N-screen Services

Dai-Ja Jang

Korea Food Research Institute, Korea

This study is to set up a system to link, fuse and unite multi-media for the knowledge and information on traditional foods developed in the 
digital revolution age. It is to construct a food information CMS (contents management system) for the application of SmartPhone, which is 
developed to enable people to utilize traditional food information in a various and customized manner through SmartPhone, TV broadcasting 
and others.
Developing a service system to connect TV with other media ; KBS's DTV (data broadcasting) called “A Party to Explore Korean Foods” 
is employed to identify the appropriate food when an inquiry is made through SmartPhone's function to recognize QR (quick response) code 
or letters and, in connection with Korea Food Research Institute's CMS (contents management system), relevant contents composed of texts, 
photos and video images are sent to the SmartPhone.
Developing an application of traditional food contents for iPhone ; Systematic and scientific information is provided after food information 
is classified into diverse categories such as history, culture, foodstuff, common sense, science and policies.
Developing an application of customized food recommendation for iphone ; 1) Analyzing the state of health (evaluating the obesity index): 
When the physique index of a user is put into the developed application, the appropriate physique index is determined to evaluate the obesity 
and recommend the customized food information. 2) Assessing an obesity-related physiological function: When the hair's analysis value is put 
into SmartPhone, obesity-related body function and body type are evaluated and the adequate food information is provided. 3) Recommending 
customized foods: Based on the condition of health and the results of analysis of hair, customized food information is provided. 4) Offering 
a customized menu plan and weight control: Based on the customized food information, the user can select his/her favorite foods and set up 
his/her suitable menu plan.

TFS-4

A Case of gCMS for the Efficient Multilingual-multimedia Management 
of Traditional Food Contents

Hyun Chul Ji

3J Communication Co., Ltd., Korea

In many areas where the web services are offered, the CMS (Contents Management System) is being used for the operation in order to ease 
the management of the content. However, with the timely current along with the trend of the web field, the globalization and the propagation 
of the smart machines, the content management from now on should become the management of the multilingual and multimedia management. 
But, with the general and conventional CMS that has been developed so far, the multi-language and multimedia can not be managed.
Introduction of a new system is needed in order to manage these multilingual and multimedia and the gCMS (global Contents Management 
System) is designed to enable such things.
This research is based on the case where the Korean Traditional Food Portal of the Korea Food Research Institute has introduced the gCMS 
and established it for the first time in order to manage the multi-language and multimedia in managing the traditional food content.
The research has narrated on the differences between and advantages of the conventional CMS and the gCMS that the Korea Food Research 
Institute has introduced, and especially, narrated in detail the established case on how the multi-language and multimedia are managed.
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PHQS-1

Postharvest Quality Maintenance of Fruits and Vegetables

Chien Y. Wang

Food Quality Laboratory, U. S. Department of Agriculture Beltsville, Maryland, USA

Quality of fruits and vegetables deteriorates very rapidly after harvest. Changes in color, texture, nutrition, and flavor all affect the market 
quality of fruits and vegetables. Tissues of fresh fruits and vegetables are composed of living cells. They continue to respire, metabolize, and 
lose moisture even after harvest. These processes lead to the deterioration and breakdown of tissues. Therefore, the principle for quality mainten- 
ance is to preserve their life processes but slow down their metabolic changes. Other factors which contribute to the decline of quality are 
bruising, mechanical injury, physiological disorders, pathological diseases, freezing injury and chilling injury. Desirable quality maintenance can 
be achieved by harvesting fruits and vegetables at optimum maturity and storing them at proper temperature, humidity, and atmosphere. Good 
sanitation is also important to reduce losses due to contamination and diseases. Quality evaluation includes measurements of color, texture, 
flavor, and nutritional values. Methods for measuring these quality attributes may be destructive or nondestructive. Color can be measured with 
a colorimeter. Texture can be assessed by several instruments using puncture, compression, deformation, or shearing techniques. Flavor is usually 
judged by sensory taste panels, and volatile aroma compounds are analyzed by gas chromatography. Nutritional values are determined by chemical 
analysis, gas chromatography, or high performance liquid chromatography. Internal defects can be detected nondestructively by a light transmittance 
instrument or nuclear magnetic resonance imaging technique. Proper handling of fruits and vegetables after harvest is very important so that 
quality can be maintained, postharvest losses can be reduced, profit for farmers can be increased, and health benefit of fruits and vegetables 
can be enhanced.

PHQS-2

Current Status and Prospects of Postharvest Technology through Marketing Channel in Korea

Jongkee Kim*, Yoon-Pyo Hong

Chung-Ang University, Korea, 1National Horticultural and Herb Research Institute, Korea

Annual gross production of fresh produce, mainly fruits and vegetables, in Korea during last five years has been estimated approximately 12 
billion dollars and steadily increasing every year. Average 10-35% of the harvest has been lost during postharvest handling and transportation, 
mostly being ascribed to lack of proper technology including cold chain system through marketing channel. Available data show that current 
status of research and development of production sectors such as plant breeding and production maintains 80% of those of the G7 nations. 
However, postharvest technology of Korea stays far behind, showing only 66% of the developed countries. More than 330 packinghouses (Agricul- 
tural Products Processing Center, APC) throughout nation past 15 years have been established and more than 30% of fresh produces of top 
10 horticultural commodities has been handled using the APC. However, research and development as well as extension programs for the APC 
has not been well established and therefore, APCs have still suffered from the appropriate technology as well as the trained employee to run 
the center. Among technologies being developed recently, application of 1-MCP, an inhibitor of ethylene action, into fruit and vegetables to 
extend storability has been a breakthrough in postharvest produce business. It has been shown that 1-MCP can prolong freshness of ‘Fuji’ apple 
to next summer, suggesting that it can replace CA storage in Korea. It has been emphasized that regulations for marketing fresh produce be 
more precise and specific than current systems, especially controlling quality of fresh products in marketing channel.
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PHQS-3

Feasibility Study on Radio Frequency Disinfestation of Insects in Stored Grain

Bijay Shrestha, Oon-Doo Baik*

Department of Chemical and Biological Engineering, University of Saskatchewan, Canada

Radio frequency (RF) selective heating of rusty grain beetle in bulk wheat was investigated. The permittivities or the dielectric properties (ε) 
of bulk samples of the insect were measured over the frequencies between 5 and 30 MHz at temperatures from at 15°C to 75°C. Over the 
same temperature range, the ε of bulk samples of Canada Western Red Spring (CWRS) wheat, cv. Lillian at moisture content (MC) of 12%, 
15%, 18% wet weight basis (w. b.) were also measured at 27.12 MHz. A computer controlled precision LCR device, a dielectric test fixture, 
and other peripheral devices were used to implement parallel capacitance-resistance technique for consistent repeated measurements of ε. The 
dielectric constant (ε′) and the loss factor (ε″) of the insect decreased with frequency, and increased with temperature in linear and quadratic 
fashion respectively. The ε′ varied between 6.30 ± 0.94 (SD) and 46.17 ± 1.75, and ε″ between 1.39 ± 0.28 and 67.23 ± 1.36. Regression models 
predicted ε′ and ε″ respectively with R2 = 0.98 and 0.96, and RMSE = 0.87 m and 3.03 using measured temperatures and frequencies, and p-values 
were < 10-18 for both properties. The particle and bulk densities of the insect with MC of 49.58 ± 2.09% w. b. were respectively 1173.23 ± 
3.8 kg･m-3, and 520.11 ± 1.12 kg･m-3 at 24°C, and the porosity was 55.67. The ε′ and ε″ of wheat ranged respectively from 3.82 ± 0.07 to 
5.97 ± 0.06, and 0.07 ± 0.03 and 0.93 ± 0.13. Particle and bulk densities ranged from 1431 to 1396 kg･m-3, and from 796 to 738 kg･m-3 respectively 
at 24°C. The ratio of electric field intensity within the insect bodies to that in wheat kernels ( 

 / 
 ) ranged from 0.13 to 0.76, and the 

ratio of ε″ of the insect to that of wheat ( ″/ ″) ranged from 8.61 to 169.93. Therefore, insect-to-wheat power absorption factor Rp was 
dominated by the magnitudes of  ″/ ″, and was varied between approximately 5 and 40. The ratio of specific heat × bulk density of the 
insect to that of wheat was between 0.89 and 1.33, and therefore, the rate of increase of temperature of the insect to that of wheat was almost 
identical to Rp, and ranged from 6.47 to 29.6. This multi-fold rate of increase of temperature in insect body comparing to wheat showed that 
the insect could selectively be heated with electromagnetic energy to lethal temperature for higher mortality rate at moderate temperature of 
wheat.

PHQS-4

Postharvest Technology in Horticultural Crops for Agricultural Food Science and Biotechnology

Jongkee Kim, Youn-Moon Park1, Sae Jin Hong2*

Chung-Ang University, Korea, 1Andong National University, Korea, 2Gangneung-Wonju National University, Korea

Postharvest physiology and technology (PHP&T) is one of the majors in Horticultural Science in the world. The major deals with horticultural 
crops from harvest to marketing. It is ending area in Horticultural Science and probably starting area in Food Science and Biotechnology sometimes. 
The PHP&T area is one of 6 branches in Horticultural Science and the area can divided 5 sub-branches according to plant sources that are 
vegetables, fruits, flowers including landscape plants, and a few other plant materials. Of course, the area was studied at most of agricultural 
colleges after established a related department soon or later after 1960s, and the academic major was introduced to Seoul National University 
in Korea in 1986. A report was published first about package and storage of vegetables on Journal of Korean Society for Horticultural Science 
(KSHS) in 1970. One hundred and twelve articles of PHP&T area were presented by oral and poster among 1,137 articles of the total research 
presentations (9.9%) in the 2 Conferences of KSHS and 22 reports of that area were published among 182 reports of the total reports (12.1 
%) on the Journals, respectively, in 2011. The KSHS and the PHP&T area are increasing in the academic aspect of KSHS quantitatively as 
well as qualitatively, including reports on the Journals about 150% and presentations in the conferences about 196% from 2001 to last year. 
Eleven articles of reports and presentations were related with Food Science and Biotechnology among 133 articles of PHP&T and 7 articles 
of those were about fresh-cut (minimal processing) products and 4 articles of those were about processing suitability for raw horticultural crop 
materials, like chip production for potatoes, in 2011. Otherwise, seventy articles of PHP&T area were presented from totally 679 articles (10.3%) 
in Annual Conference of the American Society for Horticultural Science in 2011. Ten articles were related with Food Science and Biotechnology 
area, and a half of them was about fresh-cut products. Researches of PHP&T in Horticultural Science have been approached the Food Science 
and Biotechnology from viewpoint of fresh materials for processing and have been down a few restricted area like fresh-cut production of 
horticultural crops, mainly. It can be recommended that postharvest technology skills control and keep fresh materials with good quality, and 
improve values of processed products from horticultural crops finally. Cause Food Science and Biotechnology and the PHP&T are connected 
with academic area and industrial area, it will be established a successful relationship between the both societies and will be developed to 
new specialized study field with synergistic action by researchers and scholars of related majors.
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D1-1

The Efficacy of DHA and EPA Intakes on Metabolic Syndrome and Senile Dementia in Japanese

Hiramitsu Suzuki

Kagawa Nutrition University, Japan

Docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) are rich in fish oils and lipids. There are many human studies on the effect 
of DHA and EPA (fish oil) on plasma lipids, blood pressure, and brain function in European and American. These n-3 polyunsaturated fatty 
acids (n-3 PUFAs) are expected to improve and prevent the metabolic syndrome and senile dementia. However, there is little information on 
the efficacy of n-3 PUFAs intakes in Japanese. In this time, an outline of our intervention studies of fish oil on the improvement and prevention 
of metabolic syndrome and senile dementia will be presented, and their available amounts of Japanese discussed. Moreover, the recent information 
on research development and problems of foods and drinks supplemented with DHA and EPA is described.

D1-2

Potential Applications of Nanotechnology in the Assessment of Enzymatic Oxidation

Yuting Zhou1,2, Jun-Jie Yin2, Y. Martin Lo1*
1Department of Nutrition and Food Science, University of Maryland, USA, 

2Center for Food Safety and Applied Nutrition, Food and Drug Administration, USA

Lipid oxidation attributed to the presence of oxygen has long been a focal area for food science research due in early years mainly to its 
broad impact on the quality and shelf stability. The need to effectively strategize interventions to detect and eventually eliminate lipid oxidation 
in food remains as evidence on nutritional and health implications continue to accumulate. Therefore, there is a dire need for an effective tool 
that could detect the earliest possible lipid peroxidation both in food and at cellular level. 
In the present study, we aimed at employing a nanoparticle-based indicator to monitor enzymatic degradation of vitamin C (aka ascorbic acid; 
AA) to demonstrate the applicability of nanotechnology to monitor enzymatic oxidation.
Gold nanorods (Au NRs), ~10 nm in diameter and ~60 nm in length, were prepared via a seed-mediated growth, the seed of which were synthesized 
by chemical reduction of HAuCl4 with NaBH4. Then Au NRs were mixed with PtCl42- aqueous solution by vigorous shaking to form platinum 
(Pt) nanodots, ~3 nm in diameter, on the Au NRs and the synthetic product was called Au@Pt nanostructures. Firstly, during the oxidation 
of AA, the kinetics of enzyme-mimetic activity of Au@Pt was studied in comparison with AAO to evidence the potential capability of Au@Pt 
in degrading AA. In addition, electron spin resonance (ESR) spectroscopy and ESR spin label oximetry were employed to verify the oxidation 
product of AA and determine the oxygen consumption, respectively, to investigate the reaction mechanism. 
Au@Pt nanostructures were found to exhibit catalytic activity similar to that of AAO, namely capable of catalyzing AA oxidation of AA in 
the presence of oxygen. With the reaction mechanism following the same kinetic pattern as AAO based on ESR signals, Au@Pt nanostructures 
are thermal stable, easily prepared, and not interfered by serum substances. Therefore, the Au@Pt nanostructures have the potential of becoming 
an effective indicator for the food industry in monitoring enzymatic degradation of AA during processing. 
The ability of using nanostructures to monitor enzymatic reactions without enzyme immobilization ushers the development of novel control 
strategies for a wide variety of food processing technologies.
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D1-3

Antioxidant Mechanism of Tocotrienols in Lipid Oxidation 

Hyunjung Kim

Department of Food Science and Human Nutrition, Iowa State University, USA

Tocotrienols are vitamin E family with tocopherols. Although structurally similar to tocopherols, the antioxidant activities of individual tocotrienol 
homologues are not much evaluated in foods. In this study, four types of tocotrienols (α-, β-, γ-, and δ-) were evaluated for their antioxidant 
activities in lipid autooxidation and singlet oxygen oxidation. Different types of tocotrienols at concentrations of 0, 100, 200, 300, 500, and 
1,000 ppm were added to lard and stored in the dark at 55°C for 7 days. The depletion of headspace oxygen in a gas-tight bottle, measuring 
by gas chromatography, increased. The formation of lipid hydroperoxides, measured as peroxide value, was also accelerated during storage. 
At 100 and 200 ppm concentrations, α- and β-tocotrienol effectively improved the oxidative stability; however, the antioxidative activities of 
α- and β-tocotrienol reduced as the concentration increased from 100 to 1,000 ppm. γ- and δ-Tocotrienol improved the oxidation stability of 
lard, but the effectiveness was essentially same at all concentrations (p > 0.05). The antioxidative activities in lard autooxidation increased in 
the following order of α < β < γ < δ-tocotrienol. For the study of antioxidative activities of tocotrienols in singlet oxygen oxidation, 0.1, 0.25, 
or 0.4 M lard in methylene chloride containing 4.4 × 10-6 M chlorophyll b and 0, 0.3, 0.6, or 0.9 mM α-, β-, γ-, and δ-tocotrienol were stored 
under light at 3,000 lux for 4 hours. The oxidation of lard was determined by measuring headspace oxygen and peroxide value. All four types 
of tocotrienols effectively quenched the chlorophyll photosensitized oxidation of lard according to steady state kinetic study. The reaction rate 
of singlet oxygen with lard was 6.5 × 104 /M/sec. The singlet oxygen quenching rates of α-, β-, γ-, and δ-tocotrienol were 2.16, 1.99, 2.05, 
and 0.80 × 107 /M/sec, respectively. These findings demonstrated that the antioxidant activities of tocotrienols were different depending on type 
of isomers and concentrations.

D1-4

Antioxidant Activity of Natural Substances in an Emulsion

Kitaek Lee

Chungnam National University, Korea

The effect of the purple-fleshed sweet potato extract (PFSPE) and G. biloba extracts (GBE) on oxidation stabilities of a model oil-in-water 
emulsion was studied. Emulsions prepared with enzymatically synthesized fish oil-soybean oil structured lipid (SL) vs physically blended lipid 
(PBL) without modification were evaluated. The anthocyanins in PFSPE were analyzed and identified by HPLC-MS. The fatty acid composition 
of SL was similar to that of PBL, except palmitic acid (1.48 in PBL and 9.61% in SL) and linoleic acid (62.47 in PBL and 49.58% in SL). 
Peonidin 3-caffeoylsophoroside-5-glucoside, peonidin-3-(6’,6’-caffeoylferuloylsophoroside)-5-glucoside, peonidin-dicaffeoylsophoroside-5-glucoside, 
peonidin 3-(6’,6’’-caffeoyl-p-hydroxybenzoylsoph) -5-glucoside were identified as the major anthocyanin compounds in PFSPE. Different levels 
(200 ppm, 500 ppm, 1000 ppm) of PFSPE were added into both SL and PBL-based emulsion, with 200 ppm catechin as comparison. Oxidation 
was monitored by measuring the peroxide value and thiobarbituric acid reactive substances. The antioxidant activity of PFSPE increased with 
an increased concentration, the concentration of 1000 ppm showed high antioxidant ability similar as catechin in both PBL and SL-based O/W 
emulsion. It is notable that SL-based emulsion appeared better oxidative stability than PBL-based emulsion. G. biloba extracts (GBE) and  
quercetin were examined for their antioxidant properties to inhibit lipid oxidation in alpha-linolenic acid (ALA) enriched emulsions. The flavonoids 
in GBE were analyzed and identified by LC-MS. Fourteen flavonols and six biflavones were characterized. GBE was effective in reducing 
the oxidation of the emulsion, especially structured lipid based-emulsion. Comparing with PB-based emulsion, SL-based emulsions are susceptible 
to be oxidized which assessed by lipid hydroperoxides (LOOH) value, 2-Thiobarituric acid-reactive substances (TBARS) value, and fatty acid 
composition decrease under accelerate oxidation conditions. Furthermore, they showed a dose-dependent manner with delayed the formation 
of primary and secondary lipid oxidation products. The antioxidant capacity of G1000 ppm was similar to that of quercetin 200 ppm. Desired 
alpha-linolenic acid (ALA) enriched structured lipid (SL) was prepared from grape seed oil (GSO) and perilla oil (PO) in weight ratio of 3:1 
which catalyzed by lipozyme TL IM. The major triacylglycerol (TAG) species (ECN 42, ECN 44) of PB were drastically decreased after  
interesterification reaction from 46.19% to 21.01%, and 35.13% to 9.54%, respectively. The effects of the purple-fleshed sweet potato extract 
(PFSPE) on oxidation stabilities of a model oil-in-water.
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D1-5

Stabilization of ω-3 Fatty Acids: New Role of Emulsion Technologies

Seung Jun Choi

Center for Food Safety and Toxicology, Seoul National University, Korea

Lipid oxidation is a major cause of quality deterioration in natural and processed foods. Also, it is undesirable in most foods containing lipid, 
food emulsions, because it leads to the development of undesirable off-flavors. Especially, although polyunsaturated lipids have health benefit, 
their high susceptibility to oxidation has restricted their incorporation into many food products. The reaction mechanism and factors affecting 
lipid oxidation are appreciably different for emulsified lipids than for bulk lipids. Several studies during the past decade revealed that droplet 
characteristics, such as size, concentration, and physical state, could incorporate the oxidation of emulsified lipids. In addition, it is well known 
that the relationship between the molecular structures of lipids, antioxidants, and pro-oxidants; their partitioning between oil, aqueous, and interfacial 
regions could have influences on the oxidative stability of emulsions. In this presentation, it discuss developed interfacial engineering technologies 
for the improvement of the oxidative stability of food emulsions

D2-1

Carbohydrates and Beer Brewing: A Historical and Technological Perspective

Paul B. Schwarz

Department of Plant Sciences, North Dakota State University, Institute of Barley and Malt Sciences, USA

The discovery of beer has been credited with the monumental shift of the human population from a hunter-gather existence to farming. The 
malting of grain and brewing of beer are some of the oldest biotechnologies, and in a sense the fundamentals of these processes have not 
changed much over the past 4000 years. These basic processes were first established in the Fertile Crescent duringthe Old Assyrian Period, 
and the practice of beer brewingspread from Egypt to Europe, to North America and then to the rest of the world. Conversion of starch into 
glucose, and then into ethanol via fermentation, of course, has always been key. However, what is not often realized is that cereal carbohydrates 
make significant contributions to beer organoleptic properties and processing efficiencies. The intent of the current presentation is to show the 
evolution of brewing science, and to couch this in terms of the modern industry.
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Recent Trends in Starch Modification for Food Uses

Seung-Taik Lim

Division of Food Bioscience and Technology, School of Life Sciences and Biotechnology, Korea University, Korea

Starch is one of the major components in foods providing nutritive energy as well as organoleptic properties. It can be also used as ingredients 
in a variety of processed foods. When used as food additives, starch is usually modified in its granular or molecular structure to impose physical 
and/or biofunctional properties making it more desirable for application. Based on modification methodology, physical, chemical and biological 
processes are available. Chemical modification has been widely used for long time, but physical modification draws more attention in recent 
years because it is simple and does not produce toxic waste. However, current physical modification limits mostly to the changes in granular 
stage, less or non to chain conformation. Genetic engineering and utilizing related enzymes are considered as advance technology for starch 
modification, as starch synthesis in plant tissues has been gradually unfold. Another recent trend in starch modification is a conversion of starch 
to dietary fiber which is named as resistant starch. With chain degradation, starch could be transformed to non-digestible dextrins which are 
readily water-soluble and currently used in controlling blood glucose level. Modified starches are used more in non-food produts such as papers, 
pharmaceuticals, cosmetics, etc. than in foods In this presentation, however, recent modification technology and application of the modified 
starches focused on foods will be discussed.
 

D2-3

Preparation, Functionality, and Utilization of Resistant Starch from Cereal

Malshick Shin

Department of Food and Nutrition, Chonnam National University, Korea

Resistant starch (RS) has drawn considerable attention over the last decades due to its demonstrated positive impacts on health. RS is defined 
as “the sum of starch and the products of starch degradation not absorbed in the small intestine of healthy individuals. RS has been classified 
into four types; physically inaccessible starch (RS1), native and resistant B-type granules (RS2), retrograded starch (RS3), and chemically modified 
resistant starch (RS4). Generally retrograded RS3 formed with autoclaving-cooling cycle and cross-linked RS4 formed by using cross-linked 
agents. RS level and RS properties affect starch botanical sources, amylose/amylopectin content, water and starch ratio, other ingredients, kind 
of modified methods, and modification conditions. Therefore to increase RS level, various methods such as annealing, heat moisture treatment, 
acid and enzyme hydrolysis, and etc are used for formation of RS with single and double modifications. RS is not absorbed in the small intestine, 
it provides the colonic micro-flora with a fermentable carbohydrate substrate, promoting colonic production of short-chain fatty acids. Especially 
RS promotes a higher proportion of butyric acid than other indigestible carbohydrates. RS exerts physiological health benefits in human similar 
to those of dietary fiber, and the physiological effects associated with RS primarily include the reduction of plasma glucose and glycemic index, 
a decrease in cholesterol level, and increase in fecal bulk. 
RS levels in starchy food are determined by the nature of the starch and the processing technique applied in production. Most of RS are added 
to increase dietary fiber level of foods, however RS helps structure of food system, control the textural properties, plays as fat replacer and 
stabilizer, and prevents bacterial deterioration.
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Enzymatically Modified Starch and Its Potential Applications

Sang-Ho Yoo

Sejong University, Korea

In an effort to develop cereal-based resistant starch (RS), rice and barley starches were utilized to improve their resistance against digestive 
enzymes by typical physical treatment and newly developed enzymatic modification. Cereal starch was subjected to 4 cycles of autoclaving/cooling 
for the physical treatment, while transglucosylating activity of amylosucrase was applied to modify mainly amylopectin structure by elongating 
its branch chains. The RS content of physically-treated starch was proportional to amylose content of cereal starches, but waxy starches of 
both rice and barley, which possess a large number of non-reducing ends where amylosucrase initiate chain elongation, displayed the greatest 
RS content after enzymatic modification. Branch-chain length distributions of modified starches were analyzed by HPSEC and HPAEC. 
Amylosucrase-modified starches showed significant increase in amylopectin fraction, because glucose transferred by this enzyme was preferably 
deposited on non-reducing ends of amylopectin molecules. Meanwhile, physical treatment did not affect chain length distribution of starch com- 
ponents. The RS products developed in this study was applied to bakery foods to evaluate the possibility of developing consumer-acceptable 
low-calorie foods with cereal-based RS ingredients.

D2-5

Starch Chemical Modification under Ultra High Pressure (UHP)

Hyun-Seok Kim

Department of Food Science & Biotechnology, Andong National University, Korea

Ultra high pressure (UHP) processing is an attractive non-thermal technique for food treatment and preservation at room temperature, with the 
potential to achieve interesting functional effects. The majority of UHP process in food systems dealt with shelf-life extension (as non-thermal 
sterilization) and a reduction or increase in enzyme activity. Also, many studies have investigated extension of protein functionalities using 
UHP. Furthermore, great interests have recently been in investigating modifications of structural characteristics and/or functionalities of starches 
and cereal flours using UHP. However, limited information is available on the effects of UHP on preparation, and structural and physicoche- 
mical properties of chemically-modified starches. Thus, this presentation provides short reviews for impacts of UHP treatment on structural 
and physicochemical properties of native starch granules. Subsequent discussion focuses on the functional roles of UHP in acid-hydrolysis, 
hydroxypropylation, acetylation, cross-linking (POCl3 and STMP), and dual-modification reactions of starch granules, as well as the physico- 
chemical properties of UHP-assisted starch chemical derivatives.
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Problems and Solutions in High Sensitive Analysis Using HPLC

Hiroaki Nakagawa

Hitachi High-Technologies Corp., Japan

Sensitivity is one of the most important factors for analysis. However, high sensitive analysis causes some problems.
Carry-over can appear analyte peak in clean sample analyzed after dirty sample, and leads misjudging in qualitative analysis. Diode array detector 
(DAD) informs spectrum of peak and very effective to confirm the analyte. In some case, sensitivity of DAD is lower than UV/VIS detector, 
and have not selected in high sensitive analysis. Recently, analysis of contaminants under 0.5% against main compound is required. This needs 
to go together sensitivity, wide-range sensing and reproducibility. 
Chromaster, our new HPLC, and tips to solve these problems with some application about foods and pharmaceuticals will be introduced.
 

D3-2

Sensitive and Multiplexed Analysis of Aflatoxins Using Time-of-flight Secondary 
Ion Mass Spectrometry

Jang-Hyuk Ahn*, Young-Su Jeong1, Tae Geol Lee2, Young-Pil Kim3, Hak-Sung Kim1

Food Safety Center, Namyang Dairy Products Co., Ltd. Research and Development Institute, Korea,
 1Department of Biological Sciences, Korea Advanced Institute for Science and Technology, Korea,

2Center for Nano-Bio Convergence, Korea Research Institute of Standards and Science, Korea,
3Department of Life Science, Hanyang University, Korea

A rapid and reliable analysis of toxins is prerequisite for food control and human healthcare. A simple and multiplexed assay of aflatoxins 
using time-of-flight secondary ion mass spectrometry (TOF-SIMS) was studied. Even though TOF-SIMS is widely used in various fields, there 
have been no studies regarding biosensing for toxins in foods. In recent, time-of-flight secondary ion mass spectrometry (TOF-SIMS) has drawn 
attention because it allows direct surface identification of intrinsic and unlabeled small molecules (<1,000 m/z) without requiring a matrix. Follo- 
wing simply adsorption of either a single analyte or mixed ones onto a gold substrate, aflatoxins were subjected to TOF-SIMS analysis. After 
pre-concentration and clean-up of aflatoxins from real sample using affinity column, the eluents are directly adsorbed onto gold and subjected 
to TOF-SIMS analysis. By simply adsorbing either a single analyte or mixed ones onto a gold substrate, the corresponding secondary molecular 
ions ([M+H]+) were clearly observed in a single mass spectrum. As a result of concentration-dependent peak intensity, quantitative and multi- 
plexed analysis of different aflatoxin analogs from corns was accomplished with immunoaffinity column and TOF-SIMS analysis, which showed 
a good correlation with HPLC data. The detection sensitivity was estimated to be as low as 0.01 mg/L. This approach presented here will 
find a wide application to detection of low-levels of toxins in a rapid and multiplexed way.
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Molecular Recognition on the Interface of Soft Materials and Related Area

Yukari Sato

Biomedical Research Institute, National Institute of Advanced Industrial Science and Technology, Japan

Lectins are widely utilized as tools in the field of carbohydrate biochemistry. Lectins also exist in general food and organics and they have 
the various functions. Lectins are well known to have specific interaction with certain carbohydrate. Especially, galectins, or beta- galactoside 
binding lectins, are detected deep in tumor tissue and recognized as diagnostic and prognostic markers of cancer and serious diseases. The 
detection of galectin has the potential to contribute usefully in clinical, biochemical and other areas. However the galectin-carbohydrate (glycan) 
interaction is usually very weak (KD=1E-3~1E-6) and previous reports only achieved sub-µM level detection limits. On the other hand, non-specific 
adsorption form the sample solution also becomes serious problems for detection of galectins. We demonstrated that carbohydrate ligand and 
spacer molecules hybrid monolayers had excellent properties for recognizing the lectins.
We prepared carbohydrate ligands for recognition of lectins/galectins and tri (ethylene glycol) (TEG) terminated short alkanethiol molecules 
(TEGCnSH, Cn=(CH2)n, n=2, 4, 6, and 8) for constructing ultra thin protein resistant monolayers on a gold surface. The affinity between the 
carbohydrate surface and certain lectins was evaluated by SPR measurements. The packing density of the each monolayer was evaluated by 
electrochemical measurement.
TEGCnSH was a smart amphoteric modifier that consisted of a flexible and hydrophilic arm and an alkylchain tail for close packing in a 
monolayer. The combination of TEG terminated short alkanethiol and carbohydrate ligand in the hybrid interface contributed to the highly sensitive 
detection of lectins. We successfully detected nano molar level lectins (Con A and others) on the carbohydrate- TEGCnSH hybrid monolayer, 
even though the affinity between the lectins and carbohydrates were very weak. As regards maltoside density, we found that a 100% maltoside 
monolayer was unsuitable for detecting Con A, but a maltoside molecule concentration of 10% (modification condition) in the hybrid mono- 
layers was the most suitable ratio for Con A recognition. The recognition between the Con A and maltoside group changed from monovalent 
binding to bivalent binding as the maltoside part was diluted in the recognition interface. Ideal multivalent recognition was achieved even in 
the monolayer recognition field. 
We also tried to detect lectins (galectins) from the sample containing much higher concentrations of serum proteins without molecule labe- 
ling or an immunological method.

D3-4

Development of the Analytical Method for Arsenic Speciation in Sea Algae 
by Ion-exchange Purification and HPLC-ICP-MS

Sung-Kug Park*, Hoon Choi, Meehye Kim

Food Contaminants Division, Korea Food and Drug Administration, Korea

The environmental and toxicological effects often depend on the form or species of the heavy metals. It was known that arsenic and its compounds 
vary in their toxicity by the oxidation states and chemical forms of the arsenic. It is not clear whether endogeneous arsenic compounds found 
in food would be toxic. It was actually reported that arsenic is determined more than 10 mg/kg from dry sea algae in abroad. In general, 
inorganic arsenic is the more toxic form than organic forms and is readily absorbed in the animal and human body. The arsenic in see algae 
is the most organic forms.
The purpose of this study is to develop the analytical method for the speciation of arsenic in sea algae by HPLC-ICP-MS. A seaweed (Undaria 
pinnatifida), sea tangle (Laminaria japonica), laver (Porphyra tenera) of sea algae were selected as sample. They are cultivated in the seas 
of Korea, China, and Japan.
MMA (monomethyl arsenic acid), DMA (dimethy arsenic acid), AsB (arsenobetaine), AsC (arsenocholine) and toxic inorganic arsenic compounds 
[As(III) & As(V)] were analyzed by HPLC-ICP-MS using ion-exchange chromatography. The gradient elution method was used for high resolution 
of arsenic compounds. The arsenic compounds were extracted with 50% MeOH from samples, purified by ion-exchange cartridge. Especially, 
ion-exchange cartridge is effective to remove a lot of interference. This method was roughly validated by LOD, LOQ and recoveries. LOD 
and LOQ of arsenic compounds were 0.03 and 0.1 mg/kg, respectively. The recoveries of arsenic compounds at 2.0 mg/kg were 78.6~117.6%, 
respectively. Therefore, developed methods could be useful for quantification and speciation of arsenic compounds from seaweed, sea tangle 
and laver.
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Application of High Definition TOF-MS and Sample Pre-concentration for the Determination of 
Trace Compounds in Food, Flavour and Fragrances

Nick Bukowski

ALMSCO International, Llantrisant, United Kingdom

The analysis of complex samples such as food products, essential oils/fragrances, etc., is commercially important for several reasons. These 
include product quality/consistency, consumer attraction and off-odour analysis as an indicator of decay or contamination.
This presentation will describe a multi-hyphenated approach to sample analysis combining dynamic headspace extraction, thermal desorption 
pre-concentration and high definition GC-TOF MS analysis. By way of example, aroma profiles from a variety of food products will be shown. 
These will include pork meat and several cheeses (Brie, Stilton, Cheddar) for both fresh and aged samples. Analyte extraction is achieved using 
a micro chamber thermal extraction system (µ-CTE). The µ-CTE can accommodate bulk (gram-size) samples and, when combined with thermal 
desorption pre-concentration and high sensitivity TOF MS detection, can enable ultra-trace level detection of VOC/SVOC compounds.
 

D4-1

Hazard Assessment of Saccharin and Its Salts

Shoji Fukushima

Japan Bioassay Research Center, Japan Industrial Safety and Health Association, Japan

Saccharin was discovered as a sweetener in 1878. Since then, saccharin and its salts have been used in beverages, food, cosmetics and pharmaceu- 
ticals in many countries. A group acceptable daily intake for saccharin and its salts was established as 5 mg/kg bw by the Joint WHO/FAO 
Expert Committee on Food Additives (1993). On the other hand, many epidemiological and experimental studies have been performed on carcino- 
genicities of saccharin and its salts. In 1998 (IARC Monograph, 73), IARC reevaluated the carcinogenicities of saccharin and its salts, and 
concluded that there is inadequate evidence in human for the carcinogenicity of saccharin salts, there is sufficient evidence in experimental 
animals for the carcinogenicity of sodium saccharin, and there is inadequate evidence in experimental animals for the carcinogenicity of saccharin 
and calcium saccharin. In making overall evaluations of the carcinogenicities of saccharin and its salts, the IARC Working Group concluded 
that sodium saccharin induces urinary bladder tumors in rats by a non-DNA reactive mechanism that involves the formation of a urinary calcium 
phosphate-containing precipitate, cytotoxicity and enhancement of urothelial cell proliferation. The mechanism of bladder carcinogenicity is not 
relevant to human because of critical interspecies differences in urine composition. Therefore, saccharin and its salts are not classifiable as 
to their carcinogenicity to human (Group 3). At this symposium, an overview of experimental results on rat carcinogenicities of saccharin and 
its salts will be presented.
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New Communicative Approach Needed for Food Additives

Nakeon Choi

R&D Center, Seoul Flavor and Fragrance Co., Ltd., Korea

When it comes to food, the modern consumer is becoming more and more interested and sensitive to food additives and ingredients. However, 
much of the available information in these areas is fragmented and it’s not easy for the consumer to gain a balanced view. Unbalanced, fragmented 
information can lead to misunderstanding and prejudice. In response, the KFDA has taken several steps such as law revisions, expansion of 
the HACCP, and trying to provide adequate information based on scientific data. The food industry also invests much money and effort to 
improve information and safety. However, consumer anxiety about food increased from 68 percent in 2008 to 80 percent in 2010. We can 
see a new approach is required. Taking an overall view will tell us consumer expectations often have little foundation. In reality, food accidents 
generally occur with natural products, natural toxins. On the other hand, food additives are limited because it is more expensive, have bitter 
taste and less performance than expected. To help allay fears and misconceptions, we need a more balanced view around food additives and 
a new communicative approach to reduce consumers’ anxiety.
 

D4-3

History / Safety / Perception of Glutamate

Kenzo Kurihara

Aomori University, Japan

Kikunae Ikeda found that glutamate is umami substance in ‘Kombu’ in 1908. Later, it was found that glutamate is contained in much foodstuff 
such as seaweed, vegetables, tomato, fish, and meat. Glutamic acid is abundantly contained in proteins and then a large amount of glutamate 
is released from proteins in fermentation. Then glutamate is contained abundantly in fermented foods such as cheese, hum, miso, shoyu, and 
salted and fermented foods. It should be noted that glutamate is abundantly contained in mother’s milk. Its concentration is similar to that 
in ‘Kombu stock’.
Since all three umami substances (glutamate, inosinate and guanylate) were found by Japanese scientists, umami was not accepted for long 
time in Europe and America. In 1952, Japanese scientists organized research group for umami and held International symposium on umami. 
In the symposium, Yamaguchi showed that umami is independent of the four basic tastes. Ninomiya and Rolls showed that there are single 
fibers specific to umami. Kurihara showed that the response to monosodium glutamate (MSG) was not due to sodium ion, but to anion of 
glutamic acid. 
A receptor for umami was identified to be a dimmer (T1rl + T1r3) in 2002. It was found that the binding sites for glutamate and the nucleotides 
(inosinate and guanylate) exist in near place in T1rl molecule. The synergism between glutamate and the nucleotides is postulated to be due 
to an allosteric effect.
Since many scientific data showing that umami is independent of the classical basic tastes were accumulated, umami was accepted internationally 
as the fifth basic taste in 1997. This news was widely announced in many new papers. For example, New York Time announced on a large 
way that umami is the fifth basic taste.
After umami was accepted to be the fifth basic taste, new papers in America became friendly to umami. There was an article in New York 
Time in 1998, entitled that Yes, MSG, the Secret Behind the Savor. This article introduced Chinese restaurant syndrome which was reported 
in 1967. That is, there were people who felt headache when they ate Chinese food and clamed that it was due to MSG contained in Chinese 
food. However, the double blind test was applied to these people and showed that there was no relation between the symptom and intake 
of MSG.. The last comment of the article in New York Times was that just like salt and sugar, MSG exists in natural and tastes good in 
proper concentrations. In this mean, the title was Yes, MSG.
In 1969, Olney published a paper saying that injection of glutamate into newborn mouse brought about injury in certain nerve in brain. However, 
ingestion and injection brings about quite different results in general. For example, KCl is contained abundantly in many foods such as an 
apple, but injection of KCl into animal immediately brings about death of the animal. In 1988, JECFA(FAO/WHO Joint Expert Committee 
on Food Additive) reconfirmed safety of MSG.
Now, Japanese foods are internationally boom. Since Japanese foods have umami in general. That umami is widely accepted is one of the 
reasons of Japanese food boom.
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Safety Control on Food Additives in Korea

Dong-Sul Kim*, Kyeong-Nyeo Bahn, Hyun-Joo Ahn

Food Additives Standards Division, Korea Food and Drug Administration, Korea

Due to the advancement of food industry, various processed foods are developed and produced around the world. For improvement of convenience, 
palatability or rapidity, food additives are important roles satisfying consumer’s needs. Accordingly, food additives are substances used for a 
variety of purpose, such as preservation, coloring, sweetening and etc. during the preparation of foods. Most of consumers are aware of the 
advantages of the use of food additives, but some still have a safety concern. Therefore, assuring both public safety and industrial development, 
the regulatory policy on food additives is harmonized with international standards. Recently, the standards and specifications of food additives 
in Korea are being harmonized with CODEX. The purity criteria in specifications of food additives is enhanced by newly establishing the limits 
of heavy metals (lead, cadmium or mercury), microorganisms and other impurities complying with CODEX and EU, while the standards for 
use of food additives are harmonized with CODEX. Additionally, KFDA is to make a constant effort to provide adequate information based 
on scientific data for consumers or industries required.

D5-1

Preventive Effect of Soybean Products on Gastric Cancer: Epidemiologic Evidences

Kwang-Pil Ko

Department of Preventive Medicine, Gachon University, Korea

Soybeans and their products are the richest sources of isoflavones which bind to estrogen receptors. Soy may play a role similar to phytoestrogens 
that bind to estrogen receptors and therefore interfere with the action of estrogen, which is a well-established risk factor for hormone dependent 
cancers such as breast and prostate cancers. In addition, the antioxidant and anti-inflammatory effect of soy may have a protective effect for 
non-hormone dependent cancers.
Because isoflavones have not only estrogenic effect but anti-oxidant activity, anti-inflamation effect, inhibition effect of angiogenesis, and inhibition 
effect of enzyme, isoflavones also have positive effects on non-hormone related diseases. According to the results from in-vitro and in-vivo 
studies, isoflavones may act as an anti-gastric cancer agent. Although soybean intake could decrease gastric cancer risk as observed in epidemiologic 
studies, there was a failure to deliver a consistent correlation. Such inconsistent results are derived from uncontrolled study participant conditions 
including different genetic attributes, different study designs, and non-validated isoflavone exposure (intake) measurement methods.
In the aspect of validity of epidemiologic study, prospective cohort study is more likely than a case-control study to identify a causal relationship. 
Case-control studies also are prone to deliver inconsistent results due to factors such as comparability between case and control groups, infor- 
mation bias, etc. Direct measurement of plasma isoflavone concentrations provides not only an intake index but absorption and metabolism 
of isoflavones and blood levels may more accurately reflect relevant biological dose levels. 
In a Korean prospective study using plasma isoflavone concentration, isoflavones were found to reduce gastric cancer risk, and the higher the 
concentration of the three isoflavones that were observed, the lower the gastric cancer risk. Also the association between IL-10 genetic polymor- 
phisms and gastric cancer risk was modified by soybean product intake. In a recent meta-analyses among Korean and Japanese populations, 
non-fermented soy foods showed protective effects for gastric cancer. The protective effect for gastric cancer can be explained as a result of 
the anti-inflammatory, anti-tumorigenic, and anti-oxidative effects of isoflavones.
These epidemiologic evidences from validated studies support that soybean products have protective effect on gastric cancer in Korean.
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Healthy Effects of Korean Traditional Fermented Soybean Products and Bioactive Compounds

Dae-Young Kwon

Korea Food Research Institute, Korea

Some studies have shown that Asian women have a much lower incidence of the diseases, for example, obesity, diabetes, or even breast cancers 
compared with their Western counterparts. One possible reason for the lower incidence among Asians is that they consume fermented soybean 
products, which are unique to traditional Asian diet. Asian peoples have prepared and eat their own soy products such as tofu and fermented 
soy products for thousands years. Korean soybean fermented foods such as doenjang, chungkukjang, kanjang are more highlighted due to their 
healthy functionalities. This lecture introduces the soybean fermented foods in Korea, and reviews the changes of nutritional and non-nutritional 
biofactors during fermentation. Many metabolites are produced during the fermentation, thus we are showing metabolomic profiling using GC, 
LC, NMR with mass spectrometry to analyze the metabolites which were produced by fermenting microorganism. We also evaluates the existing 
evidences, most of which were done in vitro and in vivo studies in maintaining the health for prevent the hypertension, oxidation, hypercholesterol, 
diabetes, and others. We found some peptides which were effective for reducing the hypertension and hypercholesterol in soy fermented foods 
by analyzing ACE (angiotensin converting enzyme) inhibition and HMG(3-hydroxy-3-methylglutaryl)-CoA reductase inhibition, respectively. Active 
anti-hypertension and anti-hypercholesterol peptides are isolated and identified the structures. Based on these primary structures of peptides, 
we tried to design the more powerful competitive inhibitor for HMG-CoA reductase by modeling an active conformation for linear peptides. 
Peptides from soy are currently the subject of investigation for new drugs and functional food ingredients for gut health and modulating the 
intestinal absorption of nutrients. Research into bioactive soy peptides is still in its infancy, but holds great promise. Based on the conformation 
of these peptide structures and mechanisms of the reaction, new peptide was designed using peptide modeling to strength the activity as a 
candidate for a new drug and functional foods.
 

D5-3

Establishment of a Method of Evaluation of Soybean Cultivar Suitable for Tofu Processing

Shun-Tang Guo

College of Food Science & Nutritional Engineering, China Agricultural University, China

China, with abundant germplasm resources, is the origin country of soybean as well as the traditional soybean-consuming country. However, 
there are still a lot of problems in the aspect of conjunctions between soybean breeding and food processing needs, which restricts the development 
of the soybean industry. First, components of soybean that determine the food processing characteristics need to be cleared, and find out whether 
those components could be regulated through genetic breeding or production control; Second, specific indicators of soybeans with processing 
characteristics should be established as well as the method that these indicators are used to classify soybean materials and guide the processing; 
Third, the evaluation procedure of raw soybean materials suitable for processing required to be created. In this study, tofu processing were 
taken as an example to illustrate those problems mentioned above and a new evaluation procedure of soybean suitable for tofu processing was 
established.
67 soybean varieties from Chinese major soybean-producing regions (Northeast, North China, the Huang-Huai-Hai region) were chosen as materials, 
and the physical/chemical and tofu quality indicators (water retention property, yield, texture) of all varieties were compared and correlation 
analysis were made. Those data were applied to BP neural networks to predict soybean varieties fit for tofu processing. The results showed 
that there were low correlation between the indicators and tofu quality and the prediction accuracy were only 38%.
Tofu processing that is processes of soymilk protein coagulate by adding coagulatan, and the coagulation characteristic of soymilk is affected 
by a variety of chemical components in soybean. According to the coagulation characteristics of different samples, soymilk coagulation curves 
could be summarized into the following four categories: curves with different coagulation-start points, coagulation-end points, non-precipitated 
protein contents and soymilk coagulation rates. Correlations between soymilk coagulations and tofu qualities of were analyzed to find that soymilk 
coagulation characteristics to Ca2+ showed positive correlation to a certain degree. Further, BP neural networks were applied to predict the quality 
of tofu again, and the accuracy rate was 76%. This result indicates that the soymilk coagulation curve is a new efficacious method for evaluation 
procedure of soybean cultivar suitable for tofu processing.
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Status and Future Direction of Textured Soy Protein

Jae-Nam Kim

Hokyoung-Tech Co., Ltd., Korea

These days, there is a growing international Consensus regarding reducing greenhouse gas emissions which is main Cause of earth being warm. 
Consequently, textured vegetable protein (TVP) consumption will look likely to continue growing.
But in Korea, the greater parts of the Consumption of TVP are TSP (Textured soy protein) used to make a staffed bun. Therefore, Korean 
government authorities have to be concerned about TVP industries as The Ministry of Economic Affairs (MOEA) of Taiwan does.

1. The present Condition of domestic out-puts and imports of TSP and TVP, 2011
 Domestic out-put(M/T) Import (M/T) Total

TSP 3,870 5,740 9,610

TVP 105 180 295

2. The present condition of the consumption of TSP by use, 2011. 
stuffed Dun Instant noodle Processed meat Total

7,410 M/T 1,220 M/T 980 M/T 9,610 M/T

3. The future prospect of the TSP consumption in Korea ;
In Korea, the consumption increase of the TSP is about 2% per year and the consumption increase of the TSP is not good in prospect.

4. The future prospect of the TVP in Korea;
Today, the consumption of the TVP in Korea is about one-twentieth in comparison with Taiwan.
The best good idea to increase the consumption of the TVP is to produce vegetable ham and sausage. If they occupy the market to 20% 
of processed meat ham and sausage, the consumption quantities of the TVP will reach about 6000 M/T per year.

D5-5

Soy Protein Opportunity with New Emerging Trends in Sports Nutrition and 
Weight Management Market

Chan-Ju Park

Asia Pacific Marketing Manager, DuPont Korea, Korea

With an estimated 1.6 billion overweight adults in the world today, weight management represents one of the largest and most dynamic growth 
opportunities in the global health and wellness market. And as sports nutrition no longer belongs exclusively to men wanting to develop and 
show off powerful muscles, consumer segmentation shapes innovation by shifting its target from adult men to other consumer types.
The soy protein as the high quality, plant protein source, plays a key role in both sports nutrition and weight management market.

• Provide high-quality, plant protein nutrition
• Promotes Satiety
• Assists in retention of lean muscle mass
• Heart Health benefits
• Eco-friendly and sustainability

Market experts agree that the development of functional weight management food and beverage products that promote satiety offer great potential 
for future market growth. Clinical support backing the concepts of satiety is strong and consumer believability is growing. Additionally, satiety 
positioning can be enabled with ingredients, such as protein and fiber, that have growing appeal to today’s consumers.
Globally, new product launches with a “high protein” claim increased 46% during 2010 and 2011 compared to the prior 2 years (Innova, 2012). 
Among active individuals surveyed in 10 countries, “sustaining energy” and “helps you lose fat, not muscle” are the most important benefits 
for protein (MarketTools, 2011).
Many recent researches say that products based on blends of soy and dairy proteins could take advantage of the fact that these proteins:

• Are digested and absorbed at different rates
• Have unique and complementary amino acid profiles

Providing active individuals with protein sources that contain an optimal mix of amino acides, particularly those proven vital during performance 
is a real opportunity for marketers.
Soy protein solution enable nutritious, great-variety, food and beverage products that can promote satiety, muscle building and a high quality, 
plant based diet.
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Pre-rigor/Hot Boning and Cold Batter Mixing Technology

Iksoon Kang

Department of Animal Science and Department of Food Science and Human Nutrition, Michigan State University, USA

Pre-rigor or hot boning process accelerates the speed of muscle-to-meat conversion by reducing the time between slaughter and further processing. 
The pre-rigor meats have higher extractability of salt-soluble protein and improved emulsifying capacity than cold-boned meats. Cold-meat-paste 
chopping is an emerging technology that can be used to improve the eating quality of sodium-reduced meat products. When muscle proteins 
are mixed for a long period near freezing temperatures, they may undergo cold-induced denaturation in a manner that may improve protein 
functionality. The purpose of this research was to evaluate the cold-meat-paste chopping technology with hot-boned/crust-frozen turkey breast 
for protein functionality improvement and turkey process efficacy.
In each of three replications, 15 turkeys were eviscerated and randomly assigned to one of 5 treatments: 1) chill-boned/chopped traditionally 
(CB-CT), 2) hot-boned/chopped with no chill (HB-CNC), 3) hot-boned/chopped with CO2 (HB-CCO2), 4) hot-boned/chopped after crust-freezing- 
chill (HB-CCFC), and 5) hot-boned/chopped after/¼-crust-freezing-chill (HB-C¼CFC). Immediately after evisceration, turkey breasts were removed 
for hot boning (HB) or immersed to an ice-slurry mix for chill boning (CB) after water chill (WC). For crust-freezing-chill (CFC), HB breast 
halves, as a whole or in quarter portions, were subjected to a freezing room (-25°C). After chilling, right fillets were used for pH and R-value 
evaluations while remaining left fillets were chopped at different mixing temperatures. The resulting meat-pastes were cooked into gels. The 
pH and R-value of chilled meats, the pH of pastes, and the cooking yield and stress/strain values of cooked gels were assessed. Data were 
evaluated using one-way ANOVA and Duncan´s multiple range test.
The following results were found. The WC required an average of 5h to reduce the breast temperature from 40°C to 4°C, while CFC and 
¼CFC took 1.5h and 1h, respectively. HB-CFC meats showed significantly higher pH and lower R-value compared to WC meat (p < 0.05). 
Likewise, HB meat-pastes had significantly higher pH values than WC meat paste (p < 0.05). All HB treatments showed improved cooking 
yield over the WC (p < 0.05), reflecting a better water holding capacity. All of HB and cold-batter-chopped gels had significantly higher values 
for stress (hardness) and strain (cohesiveness), indicating improved textural properties (p < 0.05). Based on these findings, the cold-meat-paste- 
chopping of hot-boned turkey breasts can be used to improve protein functionality, gelling ability and meat turnover time in turkey processing.

D6-2

Innovative Ingredients for Extending Storage Stability of Pork: Tomato Products

Manish K. Chatli*, Jhari Sahoo, Ashim K. Biswas, Serlene Joseph

Department of Livestock Products Technology, Guru Angad Dev Veterinary and Animal Sciences University, India

Lipid oxidation accelerates discoloration and off odor development, and abbreviates the shelf life of meat and meat products. This problem 
is more highlighted in muscle foods with higher unsaturated lipids such as pork. This can be prevented by the addition of antioxidants (synthetic 
and natural) in prepackaged meat products. Tomato, a solanaceous vegetable, is considered as good, economical and easily available source 
of natural antioxidants such as lycopene, β-carotene, phytoene, phytofluene and lutein. Moreover, it is regularly used in the human diet in various 
forms. Lycopene is predominant acyclic carotenoids without provitamin A activity. It is a potent quencher of oxygen and scavenger of proxyl 
radicals, so recognized as strong natural antioxidant. The lycopene can be extracted from tomato using organic solvents or CO2 supercritical 
fluid extraction. However the direct addition of tomato products into meat products can be a cheaper solution than the isolation. Moreover, 
adding tomato products to meat can have known health effects of fiber enrichment and prevent cancer. Various levels of different tomato products 
were evaluated for its antioxidant effect and for its potential to extend the storage stability of raw pork emulsion and cooked pork patties during 
refrigerated storage under aerobic packaging and were standardized as 12.5% tomato pulp (TPL), 10% tomato puree (TPE) and 6% freeze dried 
tomato peel powder (DTP). The acidic pH of tomato products decreases the pH of meat system thus the growth of microorganisms were reduced. 
The active principle β-carotene and lycopene content varies on type of tomato product and it was greatest (P < 0.05) in DTP and lowest (P 
< 0.05) in TPL. The radical scavenging activity was greatest (P < 0.05) for DTP and lowest for tomato pulp. The selected levels of tomato 
products exhibited an excellent ability of DPPH scavenging activity (25.76% to 38.78%) and super oxide anion scavenging activity (16.21- 
28.46%) in raw pork patties. The percent metmyoglobin formation was reduced by 20-35% with the incorporation of tomato products in pork 
meat emulsion. The incorporation of selected levels of TPL, TPE, DTP in cooked pork patties reduces the formation of TBARS by 27.78%, 
40.74% and 48.15%, respectively than control on day 20 of refrigerated storage. The color of pork emulsion was improved with the incorporation 
of TPL and TPE however, it become more purplish red with the incorporation of DTP. The surface redness (a*) increased whereas lightness 
(L*) decreased with the addition of tomato products. The textural attributes were better maintained in TPL and TPE incorporated pork products 
than DTP. The sensory quality attributes (appearance, texture, flavour) were improved with TPL and TPE, whereas it decreased with the incorpo- 
ration of DTP in cooked pork patties. Adding lycopene rich tomato products to pork could lead to a meat product with increased storage stability, 
different taste, better colour and with well documented health benefits.
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New Technology of In Vitro Human Digestion for Animal Products Application

Sun-Jin Hur*, Si Kyung Lee

Department of Molecular Biotechnology, Konkuk University, Korea

In vitro human digestion models are widely used to study the structural changes, digestibility, and release of food components under simulated 
gastrointestinal conditions. In the past few years, there has been an increasing interest in the structural design of food-based delivery systems 
to encapsulate, protect, and release bioactive components believed to benefit human health. The purpose of this study was to examine the effect 
of various fiber additions on lipid digestion during the in vitro digestion of beef patties. The control patties were prepared with 90.5% lean 
meat and 9.5% tallow. Treatments consisted of 90% lean meat with 9.5% tallow and either 0.5% cellulose, 0.5% chitosan, or 0.5% pectin. 
The beef patties were then passed through an in vitro digestion model that simulated the composition of the mouth, stomach, and small intestine 
juices. The change in structure and properties of the lipid droplets was monitored by laser scanning confocal fluorescence microscopy. In general, 
there was a decrease in lipid droplet diameter as the droplets moved from mouth to stomach to small intestine. The amount of free fatty acid 
dramatically increased after in vitro digestion in all beef patties. The amount of free fatty acid was, however, lower in beef patties containing 
chitosan and pectin than other beef patties after in vitro digestion. Beef patties containing various fibers had lower thiobarbituric acid-reactive 
substances (TBARS) values than samples with no fibers. Among the samples to which fibers were added, chitosan and pectin had lower TBARS 
than beef patties with cellulose. The cholesterol content decreased after in vitro digestion in all beef patties but was not different among the 
beef patties before and after in vitro digestion. These results enhance our understanding of the physicochemical and structural changes that 
occur to ground beef within the gastrointestinal tract. However, various fiber additions had only a limited effect on the microstructure changes 
that occurred during in vitro digestion of lipid droplets in beef patties. Fibers vary widely in their electrical and hydrophobic characteristics 
and the postprandial metabolism resulting from the digestion and absorption of available nutrients is a highly complex process involving numerous 
potential interactions. Therefore, it could be expected that their capacities of lipid digestion reduction would also vary widely. Moreover, the 
results of in vitro human digestion models are often different to those found using in vivo models because of the difficulties in accurately 
simulating the highly complex physicochemical and physiological events occurring in animal and human digestive tract. Thus, more research 
is needed to understand the effect of fiber additions that occur during in vitro digestion and how fibers relate to changes of lipid digestion.
 

D6-4

Caenorhabditis elegans Immune Conditioning with the Probiotic Bacterium Lactobacillus acidophilus 
Enhances Gram-positive Immune Responses

Younghoon Kim

Department of Animal Science, Chonbuk National University, Korea

Probiotic bacteria possess functions that are of importance to the health and well-being of the host. The global market for probiotics is expected 
to reach close to $20 billion. The microscopic nematode Caenorhabditis elegans is a widely accepted model for the study of host responses. 
The main objective of this work is to evaluate if the C. elegans immune system probiotics can undergo immune conditioning by probiotic 
bacteria. In this work we show that the Lactobacillus acidophilus, one of the most widely recognized probiotics, significantly influences the 
host defense of C. elegans and specifically the nematode immune responses associated with Gram-positive pathogens Enterococcus faecalis and 
Staphylococcus aureus, including multi-drug resistant (MDR) isolates. Interestingly, conditioning with L. acidophilus had a minimal effect on 
Gram-negative infection with Pseudomonas aeruginosa or Salmonella enterica serovar Typhimurium and had no or negative effect on defense 
genes associated with Gram-negative or general stress. Furthermore, we found specific evolutionarily conserved pathways that are important 
for the C. elegans immune response to the probiotic bacterium. L. acidophilus activates key immune signaling pathways involved in C. elegans 
defenses against Gram-positive bacteria, including the p38 mitogen-activated protein kinase pathway (via TIR-1 and PMK-1) and the β-catenin 
signaling pathway (via BAR-1). These immune pathways appear to act in parallel in order to promote immunity. In conclusion, our findings 
demonstrate that probiotic bacteria modulate specific C. elegans immunity traits and probiotic and pathogenic bacteria share common features 
that modulate the same immune response through evolutionarily preserved signaling pathways.
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Growth Phenomena of the Whey Protein Isolate-pectin Coacervates Depending 
on Polymer Concentration and Hydrophobicity

Mi-yeon Lee*, Sang-gi Min, Mi-jung Choi1, Jochen Weiss2

Laboratory of Food Engineering, Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea,
 1Laboratory of Nano-Bio Materials, Department of Molecular Biotechnology, Konkuk University, Korea,

 2Food Structure and Functionality Laboratories, Hohenhiem University, Germany

The aim of this work was to assess the effect of formulation and process conditions on the size of coacervates. The electrical complex of 
protein and polymer were formed by whey protein isolated (WPI) and pectin. WPI and pectin were prepared separately in acetate buffer and 
fully hydrolysed. WPI solution was denaturized at 80°C and cooled to 20, 50 or 80°C to control hydrophobicity. WPI and pectin solutions 
were then mixed at a fixed mass ratio under stirring. The biopolymer solution was adjusted to various pH and the properties of the generated 
aggregates were recorded. From the experiment it was found that the degree of esterification of pectin and hydrophobicity of protein affected 
turbidity, size and surface of charge of coacervates. Biopolymer solution seems more turbid at pH 3.5 because whey protein and polymer have 
largest difference of electrical charge on the surface. However, at the lowest pH (pH 2.0), the size and quantity of coacervates caused the 
largest aggregates to eventually precipitate. The smallest particles were generated at pH 4.6. Mixtures of low methoxyl pectin (LMP) and WPI 
yielded smaller coacervates than mixtures of WPI and high methoxyl pectin (HMP) coacervates. Aggregates produced with WPI and pectin 
grew over time, with the rate of growth depending on the type and concentration of pectin, hydrophobicity of the protein. Generally, growth 
rates were slower for aggregates containing denatured rather than native WPI and for solutions containing higher concentrations of pectin. LMP 
and native WPI at low pectin concentrations yielded initially small aggregates that grew at the highest rate observed. Results indicated that 
an interesting phenomenon can take place in biopolymer aggregates i.e. an Ostwald style growth of particles over time. This could offer a 
mean to control the size of aggregates by aging the generated particles, an application that could be of substantial importance to the use of 
such particles in food, pharmaceutical or chemical applications.
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Paper Packaging: From Trees to Pulp, Paper, Food Contact Surface, and Variety of Customer Needs

Nak-Kyung Kim

Evergreen Packaging, Inc., USA

Majority of papers used for food packaging is made from pulp which is obtained from trees. Certain amount of recycled paper (PCR: Post-Consumer 
Recycled) may be added to virgin pulp as to they are requested by consumers and environment protection initiatives, which then controlled 
by government restrictions. Amongst various pulping processes, there are specific requirements for paper boards to function as adequate protection 
for liquid foods. Liquid foods might weaken the paperboard during the storage days (even months to years sometimes). In addition, when liquid 
is contacting food contact surface of packaging, there is a bigger chance for chemicals may migrate into foods. Process needs to be designed 
carefully for these grades of paperboards. In paper industry in general, paperboards for food packaging is considered as an authentic area as 
there has been increasing requirement from government authorities. The benefit of vertically-integrated paper company is the versatility and 
flexibility of making adequate grades of paperboards as to different functionalities and quality requirements.
Compared to other sources of packaging materials, i.e., various plastics obtained from petroleum source, paper is a preferred material when 
it comes to environment protection. We all know about 3 R’s - Renew, Reduce, and Recycle. In past decades, paper recycling formed a sizable 
industry in developed societies and also introduced new systems making the recycling process more efficient and cost-beneficial. This “trend” 
was pushed forward by various opinion leaders, e.g., consumer groups, government, international organizations, and others. However, the recycle 
volume of liquid food packaging is low. The challenges are: regulatory requirements on remnant chemicals, recycling cost from collecting and 
sorting to pulping, and wet strength.
In US, the paper packaging for liquid food started in 1910’s for milk packaging in Ohio. Since then, liquid packaging has evolved to gable 
top cartons with screw caps on the top and visible window on the side. This modern liquid packaging is used not only for milk, but also 
for many other liquid foods such as juice, soy milk, yogurt, edible oils and many others. Advancement in this packaging innovation also includes 
Fresh Look ™ which is a new technology of specially designed paperboards and low density PE coating to enhance graphic quality. Since 
many countries do not allow commonly used packing/coating agents, such as clay, special technology had to be developed to smoothen the 
printing surface. As paperboard has been further developed, printing technology coupled with plastic coating science also advanced, which was 
applied to non-food-contact (glossy) surface.
Regulatory environment has become quite complex within US and in international marketplaces. The two largest markets continents impacting 
the global regulatory environment are US (50 states) and EU (European Union) which has 27 member countries. In this seminar, brief introduction 
to US food packaging regulations and EU before specific examples of trading challenges were covered. US regulations are promulgated under 
FDCA (Food, Drug, and Cosmetics Act) and various sections under 21 CFR. Migration tests of US and EU are different as to extraction cells 
and extractants to be used, which sets up challenges to a company who is supplying its products to international markets. Regulations of Canada, 
Germany, and Japan are also briefly mentioned.

D7-2

Sustainable and Biodegradable Green Composites Using Cellulose Fibers and Biodegradable Polymers

Jun Tae Kim

Department of Food Science and Technology, Keimyung University, Korea

Petroleum-based polymers have been used in many applications such as electronic, construction, transportation, packaging, and sports due to 
their excellent mechanical properties, processibility, and low cost. These petroleum-based products, however, have caused serious ecological 
and environmental problems because they are non-biodegradable materials. As an alternative of petroleum-based plastics or composites, the sustainable, 
fully biodegradable, and environment friendly, so called ‘green’ composites have been developed using natural cellulose fibers such ramie, jute, 
sisal, hemp, flax, pineapple, etc and biodegradable polymers such as polysaccharides and proteins. As expected, most green composites have 
some barriers of relatively lower mechanical strength, thermal stability, and water resistance thus their applications have been limited. Mechanical 
properties such as tensile stress and stiffness of the composites were mainly depending on the fiber (reinforcement) strength, fiber alignment, 
and interfacial adhesion strength with polymer resins. This presentation will show various chemical and physical modifications of natural fibers 
and biodegradable polymer resins to improve their properties.
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A Strategic Trend for Development of Metal Can Packaging in Domestic Industries

Kyu Sik Hong

Techpack Solution Co., Ltd., Korea

Metal can has been continuously technological develop to be familiar container since 1950’s. The early stage of 3 piece can (3PC, Can Body 
+ End + Bottom Shell) metal can has grown with mass production without major manufacturing development. In 1960’s, 2 piece can (2PC, 
Can Body + End) metal can and end was introduce in current shape and continuously grow by down gauge. 2PC can is currently produced 
by steel and aluminum material for sales competition. 2PC can became a popular product when 3PC can conversion to 2PC can in august 
1994. 2PC aluminum can continuously increase and secure market share by cutting manufacturing cost by gauge down aluminum coil and cutting 
cost on end diameter. In case of End, End profile has changed with innovative technology that leads gauge down from 0.280mm to 0.224mm. 
After 2008, the sales of aluminum can has been increased dramatically through continuous investment with its characteristic familiar, chill fast, 
can go anywhere, long shelf life and so on. New type of Can line has been installed to produce Bottle can in 2010 based on continuous growth 
that has resealable, portable and premier image characteristics. Metal can is still trying to make new product through continuous technological 
development in domestic packaging industry.

D7-4

Recent Trends of Aseptic Packaging System in the Food Industry (Focus on Liquid Foods)

Young Nae Cho

Tetra Pak Co., Ltd., Korea

The speaker presents the recent trend of aseptic packaging system in the food industry focusing on liquid foods. The detail contents for the 
presentation involve: definition of aseptic packaging system, UHT (Ultra Heat Treatment) processing, aseptic packaging system, package types 
and materials, long life products(low and high acid products), and trend of long life products in the world.



176

2012 KoSFoST

D8-1

Protective Effects of Fucoxanthin Rich-brown Algae Extracts on 
Neuronal and Spermatogenesis Damage

Richard Zwe-Ling Kong

Cellular Immunology Laboratory, Department of Food Science, National Taiwan Ocean University, Taiwan

We elucidated the algae carotenoid, fucoxanthin as health-food ingredient targeting on neuronal and reproductive protection through its immune 
regulation (oxidation and inflammation). Fucoxanthin 40% rich-brown algae extracts (FXE) were obtained from Sargassum glaucescens of Taiwan. 
Fucoxanthin has been shown to have good anti-oxidant, anti-inflammatory, anti-obesity effects, and preliminarly confirmed the neuroprotective 
effect in hemorrhagic stroke. Fucoxanthin are attributed to quenching and scavenging free radicals or mediated by altering lipid-regulating enzymes 
and UCPs. In vitro we used oxygen-glucose deprivation and CoCl2 respectively to mimic hypoxic/ischemic conditions in both neuron like cells 
PC12 and C6 glioma cell. Middle cerebral artery occlusion induced ischemic stroke was evaluated as in vivo animal model. On the other hand, 
for spermatogenesis evaluation, FXE were given p.o. by gavage after cisplatin i.p. injection (6 mg/kg body weight) or Strepzotocin-nicotiamine 
induced diabetes. For protection of neuronal and spermatogenesis Damage, FXE showed strong efficacy on both assay system of cell culture 
and animal model. We reveal that the protective function of FXE will be via its immune modulating effects. Furthermore, FXE also showed 
increasing antioxidantion and detoxification genes mRNA expression level (Nrf2, HO-1), and the bioactivity of antioxidant enzymes. It increased 
cell viability, decreased ROS production significantly, reduced inflammatory cytokine mRNA expression levels (TNF-α, iNOS, COX-2). In addition, 
plasma metabolite levels - including glucose, cholesterol, HOMA- IR were decrease after oral administration of fucoxanthin compared with 
control group of STZ-NA induced T2DM male rats. It is also suggested that FXE (26 mg/kg B.W./day) may ameliorated hypogonadotropism 
of diabetic rats through regulation of brain KiSS1/GPR54 system, that affect testosterone level.

D8-2

Improvement of Underutilized Seafood Quality and Utilization of Seafood Processing By-products

Akkasit Jongjareonrak

Faculty of Agro-Industry, Chiang Mai University, Thailand

Fish is known to be a rich source of easily digestible protein and as an excellent raw material of high quality polyunsaturated fatty acids, 
vitamins and minerals, etc. Therefore, the demand amount of fish for consumption around the world is increasing every year. However, a large 
amount of total caught fish are underutilized according to the unattractive quality attribute to consumer need such as small size, high fat content, 
color, flavor, texture as well as overall appearance of fish. In addition, a great amount of by-products are also generated including head, skin, 
fin, scale, viscera and bone. Thus, the recovery of flesh, protein, fat, and bioactive agents from these sources has been paid more increasing 
attention. Surimi and surimi-based products have been developed from the underutilized species. However there is a need to improve the quality 
to meet the consumer satisfactory. Fish skin, fin and bone are used for collagen and gelatin extraction for the functional food, biodegradable/ 
edible film production and cosmetic purposes. Protein, fat and bioactive peptides could also be extracted from fish viscera and discard flesh. 
However, this approach could only be succeeded by the corporation between the industry and researcher.
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Sulfated Polysaccharides from Green Seaweeds: Structures and Bioactivities

Sang-Guan You

Gangneung-Wonju National University, Korea

Sulfated polysaccharides were extracted from green seaweeds, fractionated using ion-exchange chromatography, and investigated to determine 
their structural characteristics and in vitro and in vivo immunomodulatory activities. The crude and fractionated polysaccharides were mainly 
composed of carbohydrates, sulfates and uronic acid including various amount of proteins. 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 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 from green seaweeds could be strong 
immunomodulators and be applied not only in foods but in nutraceutical products.

D8-4

The Status and Development Strategy of the Jumunjin Squid Industry

Wook-Yeon Park

Department of Food Processing & Bakery, Gangwon Provincial College, Korea

The outcome of project carried out to stimulate the Jumunjin squid industry for five years (June 2007~February 2012) is as follows.
Jumunjinger, a luxury brand for Jumunjin squid, was developed and brand-name certification has been given to eleven items of six companies. 
71 products, such as squid steak, squid bread and new conceptual seasoned squid, were developed in addition to applying for 25 patents.
Our project contributed to raise the funds for HACCP facilities of seasoned squid industries and to move Jumunjin conventional fish-processing 
site through networking which uses forum, workshop, seminar, etc, and also proposed applicable commercialization models by forming the foun- 
dation to attract corporations related to Jumunjin second rural industrial complex and by developing new squid cuisine.
The commencement of 27 enterprises, creation of 445 employees and sales growth amounting to 65.3 billion won have been accomplished 
through supporting domestic and foreign fairs and exhibitions, advertisements for Jumunjinger, improvement of shopping center and others.
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Systemic Absorption, Metabolism, and Bioavailability of Proanthocyanidins in Pigs

Hans-Ulrich Humpf

Institute of Food Chemistry, University of Muenster, Germany

Proanthocyanidins as secondary plant metabolites with beneficial health effects are present in a large number of foods including various fruits 
but also cacao. But the knowledge of the bioavailibility and the metabolism is rather limited. To investigate the systemic absorption and metabolism 
of procyanidins a monomer reduced grape seed extract containing procyanidins B1, B2, B3, B4, C1 was chosen. The systemic absorption was 
determined in a kinetic study with pigs as they have a gastro-intestinal tract very similar to humans.
Proanthocyanidin dimers and trimers were detected in urine samples of pigs using HPLC-MS/MS. The maximal concentrations vary from 5 
to 30 ng/mg creatinine 6 h after administration. This fact shows the absorption of proanthocyanidin dimers and trimers. A slight degradation 
of oligomeric and polymeric proanthocyanidins to monomers as well as methylderivatives was also observed. These results clearly indicate the 
absorption of proanthocyanidins and their metabolism during the passage of the gastro-intestinal tract.

D9-2

Food Function of Garlic; from Active Principle to Physiological Relevance at Molecular Basis

Taiichiro Seki* and Takashi Hosono

Department of Chemistry and Life Science, College of Bioresource Sciences Nihon University, Japan

Garlic (Allium sativum L.) has long history as food with characteristic flavor and some medicinal properties. Modern scientific research revealed 
that wide variety of dietary and medicinal functions of garlic such as antimicrobial, antiobesity, antihypertensive, antithrombotic, and anticancer 
effects. These potent activities are mostly attributed to sulfur compound derived from garlic. Actually, garlic contains great amount of sulfur 
in comparison with other edible vegetables. The sulfur is usually stored as amino acid including S-allyl-L-cysteine sulfoxide (SACO), S-methyl-L- 
cysteine sulfoxide (SMCO) in the garlic. When the cellular structure of garlic is disrupted, characteristic flavor is generated by the reaction 
of CS-lyase and SACO or SMCO. Diallyl thiosulfinate (allicin) and allyl methyl thiosulfinate are generated by the enzymatic reaction, and 
several kinds of sulfides are further generated by the following spontaneous reactions with sulfinates produced by CS-lyase. These sulfides including 
diallyl trisulfide (DATS), diallyl disulfide (DADS), allyl methyl trisulfide (MATS), diallyl sulfide (DAS) are more stable than the sulfinates. 
In the crushed garlic, more than 20 kinds of sulfide compounds could be detected; however, their functions are different from one another; 
e.g., allicin, allyl methyl trisulfide, and DATS have potent antimicrobial, antithrombotic, and anticancer activity, respectively.
We have been investigated anticancer properties of allyl sulfides both in vitro and in vivo model systems. DATS, but not DADS or DAS, 
has been shown to disrupt microtubule network formation in human colon cancer cells via oxidative modification of the β-tubulin at Cys12 
and Cys354 and inhibited growth of the cells, followed by induction of apoptosis. We also synthesized various alk(en)yl trisulfides and examined 
their inhibitory activities to the growth of the human colon cancer cells. The trisulfides with alkenyl groups such as DATS, but not those with 
alkyl groups, induced rapid microtubule disassembly as well as cell cycle arrest during the mitotic phase. These results indicate that alkenyl 
trisulfide reacts with sulfhydryl group in cysteine residue(s) of specific cellular proteins such as microtubule protein. 
Food function of garlic including antiobesity, antithrombotic and antileukemic properties of DATS, and some of their molecular basis will also 
be discussed in this paper.
 



The 79th Annual Meeting

179

D9-3

Pharmacokinetic Study of Herbal Medicine

Wonku Kang

College of Pharmacy, Yeungnam University, Korea

Herbal medicines have not only been main resources of chemical drugs, but also been widely used for the treatment of chronic diseases by 
themselves. A couple of crude extracts of herbal medicines recently hit the market, and have been gaining their market share. In tradition, 
especially in oriental societies, herbal medicines have been considered to be safe due to relatively low adverse drug reactions compare to chemical 
drugs, and focused on a qualitative point of view rather than quantitative. However, they are also drugs, and have to be dealt in the same 
manner as chemical drugs in some aspects, despite a lot of hindrance which should be overcome.
This talk discusses many issues with regard to the pharmacokinetic studies of herbal medicines, such as quantification of marker substances 
of herbal medicines, main versus active components in the extracts, quality controls and pharmacokinetics/pharmacodynamics, etc. Herbal 
medicines-chemical drug interactions also review in terms of drug metabolism related to induction and/or inhibition of cytochrome P450 enzymes 
and drug transportation by P-glycoprotein.
To maximize the use of herbal medicines, a lot of attention has to be paid to their pharmacokinetic characteristics in scientific viewpoints 
by researchers, and flexibility with sound understanding with respect to their limitations should be needed by regulatory bodies as well.

D9-4

Direct Interaction of Food Molecules with Nuclear Receptors That Ameliorates Cellular Lipid 
Accumulation

Sung-Joon Lee

Division of Food Bioscience and Technology, College of Life Sciences and Biotechnology, Korea University, Korea

Several food molecules abundant in fruits, vegetables, and seaweeds exhibit strong hypolipidemic activities in vitro and in vivo; however, their 
underlying mechanisms of protein targets remain largely unknown. An activity screen using a natural chemical library revealed potent agonistic 
activity between several food molecules and nuclear receptors regulating lipid and glucose metabolism including peroxisome proliferator-activated 
receptors and liver X receptors. Thus, we further investigated the molecular mechanism of the compounds in hepatic hyperlipidemia by measuring 
nuclear receptor activity. Data suggested several food compounds including flavonoids and carotenoids induced transactivation activity in nuclear 
receptor subtypes in a reporter gene assay and time-resolved fluorescence energy transfer analyses. Direct interaction of the compounds and 
ligand-binding domain of nuclear receptor was further confirmed as assessed by surface plasmon resonance experiments. These nuclear receptor 
regulations were confirmed by measuring the expression of unique genes of each nuclear receptor subtype, thus regulated lipid metabolism 
in hepatocytes or macrophages. In addition, transcriptome profiling in lipid-loaded primary hepatocytes revealed that the net effects of stimulation 
on lipid metabolic pathways were similar to those elicited by hypolipidemic drugs, with rewiring the expression of genes involved in lipid 
metabolic pathways. The results suggested that some food molecules regulating lipid metabolism likely acts as a nuclear receptor ligands and 
reducing hepatic lipid concentrations or inducing lipid efflux in macrophages by rewiring the expression of genes involved in lipid metabolic 
pathways.
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Application of Nanofiltration Technology to Food Processing

Hiroshi Nabetani

National Food Research Institute, Japan

Membrane separation technologies such as ultrafiltration and reverse osmosis can simply be defined as fine filtration technologies, and have 
many advantages over other separation technologies. They require low initial cost and small energy while can keep the quality of products 
high because they are simple processes which require no heat treatment. Their application to food industries has been developed successfully 
in Japan, for example, recovery of protein from cheese whey and concentration of fruit juice. Recently nanofiltration technology which is a 
new category of membrane separation technology placed between reverse osmosis and ultrafiltration is attracting a great deal of attention. Nanofil- 
tration can be defined as membrane separation technology which has molecular weight cut-off value ranging from several hundred to several 
thousand dalton. The molecular weight cut-off value accounts for the size of components which affects the taste and color of food, such as 
amino acids, nucleic acids, monosaccharides, disaccharides and color pigments. Therefore, taste and color of liquid food can be controlled by 
applying nanofiltration. It has already been applied some processes in Japanese food industry, such as decolorization of soy sauce and demine- 
rali zation of milk.
Recently, authors’ group developed several novel processes by use of nanofiltration. Three kinds of processes are introduced in this paper. The 
first one is a membrane process for highly concentrated fruit juice. The second process is nanofiltration process for purification and concentration 
of oligosaccharides. The third one is purification and concentration process for antioxidative dipeptides obtained from chicken extract. Charac- 
teristic of each process is introduced, and optimization procedures for these processes are shown, then economical efficiency of them is also 
demonstrated.
In practical utilization of functional food materials, low cost purification process for the materials is required because food materials need to 
be cheap compared to pharmaceutical materials. Applicability of the purification and concentration process with nanofiltration might be high 
because it is a simple process which requires low cost and low energy consumption. It can be applied to purification and concentration of 
valuable components contained in wide variety of natural resources.

D10-2

Exploring the Heating Patterns of Multiphase Foods in a Continuous Flow, Simultaneous Microwave, 
and Ohmic Combination Heater

Soojin Jun

University of Hawaii, USA

Thermal processing of multiphase foods is a challenge due to non-uniform heating, which can contribute to food safety risks or a loss of nutritional 
and sensory qualities. A combination microwave and ohmic method may achieve uniform heat transfer by heating liquids via electric current 
and solids independent of their electrical conductivities. A novel continuous flow microwave and ohmic combination heater was designed and 
fabricated for uniform heating of particulate foods without any pretreatment steps. The objectives of this study were to explore the heating 
patterns of multiphase liquid-particle foods in the combination heater and to determine its workability limits depending on dielectric and electrical 
properties. Design of the combination heater was examined by numerically analyzing the electric field and potential heat distributions. Heating 
patterns of liquid-particle mixtures containing sodium chloride (0.5%, 1%, and 2%) with chicken and potato particulates were monitored and 
compared for individual and combination systems. The results indicated that at a steady state level, solid-liquid temperatures varied under individual 
heating methods, while combination heating exhibited no significant temperature difference. Variation in electrical conductivity, and dielectric 
properties limited the effectiveness of the system. Based on these results, the designed combination heater has the potential to thermally process 
multiphase foods with improved uniformity, organoleptic, nutritional quality and reduced food safety problems.
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Treatments of Foods by Pulsed Electric Fields and Cold Plasma

Sea Cheol Min

Seoul Women’s University, Korea

Pulsed electric field (PEF) has been developed as a nonthermal food preservation method to produce microbiologically-safe and fresh-like quality 
foods. PEF treatment uses high intensity electric field generated between two electrodes. Nonthermal treatment is attained by use of a very 
short pulse width of treatment time. Commercialization of PEF technology has drawn the attention of people in the food industry and of food 
regulatory agents, who wish to satisfy the consumer demands for fresh food products. Cold plasma (CP) nonthermal food processing has been 
of growing interest owing to its excellent potential to provide consumers with the advantages of nonthermal food processing. CP consists of 
highly energetic species, including photons, electrons, ions, free radicals, and atoms, which in combination are able to inhibit microorganisms. 
This presentation reviews the systems, process parameters, and applications of PEF and CP food processes and suggests future directions in 
the research of PEF and CP.

D10-4

Eco-friendly Response of Food Processing to Consumer Demand 
for Multi-functional Food Ingredients

Suyong Lee

Sejong University, Korea

As the ‘Green’ concept becomes a hot issue in the food industry, a great deal of effort to minimize the use of chemicals has been made in 
order to develop the products that are all natural and formulated with no artificial additives. In addition, a recent well-being trend has driven 
health-conscious consumers to food-based solutions for improving their health conditions. Therefore, current food processing technology is facing 
the challenge of developing new food ingredients that play multi-functional roles in foods beyond traditional uses. Multi-functional food ingre- 
dients provide beneficial physiological activity and control texture and rheology without quality loss. Also, they can promote the development 
of environment-friendly and chemical-free products, make health claims on a label, and diversify the type of functional foods. Therefore, the 
use of multi-functional food ingredients encourages the food industry to respond to the demand of health-conscious consumers for more 
naturally-processed foods. This study thus introduces more recent studies on the development and application of multi-functional food ingre- 
dients from a food processing point of view.
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A Visual Tool to Understand and Predict Consumers' Expectations through Ideal Point Modeling

Benoît Rousseau*, Daniel M. Ennis

The Institute for Perception, Virginia, USA

In sensory and consumer research, companies invest considerable resources and efforts to understand consumers’ preferences and expectations. 
While so much is at stake with these investigations where relevance and reliability of the information collected are essential, it is remarkable 
that the majority of the methodologies utilized are based on analytical techniques that were developed in different fields and for very different 
applications and types of data.
In this presentation we will present a modeling technique that was developed to study consumers’ likes and dislikes through the specific modeling 
of liking rating information through the use of individual ideal points (Landscape Segmentation Analysis®). After briefly describing the inner 
workings of the model in a non-technical manner, we will illustrate its many applications, including the generation of consumer relevant sensory 
spaces, the discovery of the products’ sensory characteristics driving liking and how this information can be used to generate optimal product 
portfolios for the population under investigation. Food based examples as well as others will raise the audience’s awareness about the necessity 
of considering consumers’ ideal point modeling to generate market relevant findings and improve the relevance of the data extensively collected 
in sensory and consumer research.

D11-2

Visualizing Preferences Using Penalized Nonmetric Unfolding; A Practical Guide 
to Parameter Selection and Stability Visualization

Michel van de Velden

Econometric Institute, Erasmus School of Economics, Erasmus University Rotterdam, the Netherlands

Nonmetric unfolding is a powerful (nonparametric) analytical tool generating a preference-based joint display of subjects (e.g., customers) and 
objects (e.g., brands or products). Unfortunately, nonmetric unfolding may result in so-called degenerate solutions, thus producing spatial maps 
of respondents and brands/products, which are uninformative from a substantive point of view. Busing, Groenen, and Heiser (2005) solved this 
long-standing issue by introducing two penalty parameters in the Stress function to be minimized. Despite the inclusion of their method into 
the statistical software package SPSS, applications appear to be limited. The reasons for the lack of applications are difficult to determine. 
However, three factors can be distinguished that may play a role: 1) Applied researchers are still unfamiliar with the new penalized unfolding 
method and its availability in publically obtainable software. 2) The nonparametric nature of this unfolding method prevents a straightforward 
assessment of the solutions in terms of statistical significance and stability. 3) It is not clear how to determine the appropriate penalty parameters 
that are crucial in the penalized unfolding method proposed by Busing et al. (2005). In this presentation, which is based on Van de Velden, 
de Beuckelaer, Groenen and Busing, (2011), these three issues are addressed. In particular, a criterion, based on the solution’s stability, for 
selecting the penalty values is proposed. Moreover, in line with the visual nature of the unfolding approach, methods to visualize stability of 
unfolding solutions are introduced. Instead of focusing on the mathematical and statistical properties of the proposed methodology, the focus 
in this presentation is on its practical implementation and the new procedures are illustrated using data from food preference studies.
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Industrial Context of Survival Analysis to Predict Sensory Shelf Life of Snacks

Young Seung Lee

Department of Food Science and Nutrition, Dankook University, Korea

Survival analysis with a censoring concept has been recently introduced in the area of food science, in particular for the prediction of the 
shelf life of food products. Its application can be easily accomplished with a general consumer test by asking a simple “Yes or No” question. 
The power of the survival analysis is the focus the shelf-life risk of products on the consumers rather than on product deterioration itself. 
In this study, a new application using a survival analysis concept was introduced to estimate acceptance/rejection data of consumers for snacks 
with various moisture contents (MCs).
In most of food shelf-life studies using survival analysis, products with different storage times are presented to the subjects focusing on their 
rejection of the evaluated product rather than on the product itself. In survival analysis, the failure function F(x) can be defined as the probability 
of a consumer rejecting a product stored for a time less than x. For F(x), x may be any continuous variable. Thus, its application may also 
be extended to a study that does not deal with time to an event but any other continuous variables. For example, F(x) can be defined as the 
probability of a consumer rejecting a product with certain MCs less than x.
In this study, time to an event used in a traditional survival analysis was replaced with MCs of the products in this study and was predicted 
by non-linear models. Consumer data were categorized by left, interval, and right censoring. Weibull and lognormal distributions were used 
to fit the censored data. Mean MCs of snacks that were rejected by 50% of consumers was 3.61% (95% confidence interval (CI) 3.18-4.09) 
and 3.68% (CI 3.30-4.11) for the Weibull and lognormal distribution, respectively. These mean MCs corresponded to 5.64 and 5.58 (same respective 
order) of consumer overall liking values. This indicated that MCs of 3.6-3.7% was necessary to attain consumer acceptability ≥5.6 as well 
as product acceptance by 50% of consumers.

D11-4

Consumer Perception of Domestic and Foreign Rices and Low Temperature Storage 
for Quality Enhancement

Eun-Hee Jang*, Seung-Taik Lim, Sang-Sook Kim1

School of Life Sciences and Biotechnology, Korea University, Korea, 
1Safety, Distribution and Marketing Research Group, Korea Food Research Institute, Korea

To prepare for future liberalization of rice market in Korea, the physicochemical characteristics and consumer perception of four domestic rice 
samples were compared with those of 11 foreign rice samples. The influences of country of origin (CO) and price on purchase intent (PI) 
and willingness to pay (WTP) were then investigated. Consumer acceptance of rice samples from Japan was generally higher than that of rice 
samples from other countries. In blind test, consumers evaluated PI and WTP according to consumer acceptance. In informed test, PI was affected 
by price and CO, while WTP was affected mostly by price.
As a tool to enhance rice quality, effect of storage temperature (ST, 5, 15, and 25°C) for paddies on the consumer perception was investigated 
with six rice cultivars in Korea after 12 months of storage. The average WTP for rice stored at 5°C was $U.S. 45.68/20 kg, whereas those 
for rice stored at 15°C and 25°C were $U.S. 44.19/20 kg and $U.S. 41.87/20 kg respectively, implying importance of ST on grain quality 
and product value by consumers. Further efforts to enhance rice quality are recommended to survive in the global market after liberalization 
of rice, even though consumers showed loyalty for PI of domestic samples.
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Strategies to Reduce Salt in Food

Sangwoo Cho

Pulmuone Holdings Co., Ltd., Korea

Salt in our diet is essential to a healthy life, but too much can be harmful. Salt is a unique food ingredient that is used extensively in the 
home, in food service and in food manufacture owing to its functionalities such as salty taste, enhancing other flavors in food, improving process- 
ability, and perseveration. In spite of a multi-purpose role of salt in many manufactured foods and drinks, high intakes of dietary salt have 
long been associated with high blood pressure and an increased risk of heart disease and stroke that are the leading cause of death and disability 
world- wide. It is reported that the salt intake in many countries is between 9 and 12g/day. The current recommendation of salt for adults 
is less than 5 g/day by the World Health Organization announced since 2003. As in most developed countries over 3/4 of salt intake comes 
from salt added to processed foods, the best strategy would be to have the food industry gradually reduce the salt concentration of all processed 
foods, starting with a 10-25% reduction over the next decade. Just like the developed countries, the level of salt intake per day in Korea is 
getting increased every year from 10.4g (2007) to 12.4g (2010) that is 2.4 folds of the recommendation of WHO. Accordingly the cost for 
major four chronic diseases including hypertension, diabetes, cardio- and cerebro-vascular disease is increasing up to 15% of total medical cost. 
Hence the Korean government established ‘Sodium Reduction Campaign Association’ early in this year and made a goal to reduce the salt 
consumption level up to 20% (2.5g of salt) until 2020 which also expected reducing the medical cost of 2.5 billion Korean Won.
As most of the salt taken in Korea is from processed food and eating out, food manufacturers and food service are coming under intense 
pressure to reduce salt levels in processed foods as well as serving menu. However, the reduction of salt in food is not a simple matter because 
of the multi-purpose of salt. Salt has three major functions in food: flavor, preservation, and processability. Among those, flavor is the most 
important and difficult thing in the reduction of salt because salt contributes not only its own taste to many foods but also contributes more 
generally to overall flavor contributions from other components. There is no unique and all mighty method of reducing salt without sacrificing 
flavor of food. A number of approaches can be applied in the reduction of salt in food. If the reduction of salt in product is gradually and 
slowly, consumers cannot find the differences between old and revised products. This approach is occasionally referred to as reduction by stealth 
and very successful in UK. The limitation of this method is only 20 to 30% of reduction can be possible at most. There are another approaches 
called salt substitutes or salt replacer that have been based on the replacement of the Na+ cation by potassium, ammonium, calcium and lithium 
and by anions such as phosphate and glutamate. Another approach is saltiness enhancers such as yeast extracts, amino acids, ribonucleotides, 
sugars, and so on which is called multisensory principles. Recently, there is a fancy approach using cellular receptor assay to find a salt booster. 
Though there is no receptor corresponding saltiness, bitterness blocker can be an alternative to the saltiness.
Saltiness is an important sensory attribute of many foods. Adequate salt dietary intake is vital to health, but too much intake causes adverse 
effect against health. So the high consumption of salt in Korea should be changed. Though it’s not an easy process for the development of 
low salt menu, several combinations of approaches will be possible through the education of consumers, the gradual salt reduction over long 
period, and application of several technological approaches.

D12-2

The Perception of Saltiness: Recent Progress

Mee-Ra Rhyu

Korea Food Research Institute, Korea

For humans, taste plays an essential role in food selection and consequently overall nutrition. Salt taste can trigger two divergent behavioral 
responses. In general, high concentrations of NaCl solutions elicit robust behavioral aversion, while low concentrations of NaCl are typically 
attractive. People ingest far more salt than the recommended daily allowance. About 77% of Na+ daily consumed comes from eating prepared 
or processed foods that contain salt. Excessive Na+ intake is believed to be a significant dietary risk factor in hypertension, cardiovascular 
diseases and stroke particularly in the developed countries. In mammals, two salt taste pathways have been characterized: one is selectively 
responsive to Na+, which is inhibited by amiloride. The other cannot discriminate among Na+, K+, and NH4

+, which is amiloride-insensitive. 
In the amiloride-sensitive Na+ specific salt taste receptor system, the epithelial sodium channel (ENaC) has been validated. On the other hand, 
the transient receptor potential vanilloid-1 variant salt taste receptor has been proposed as a constitutively active non-selective cation channel 
that has many similarities with the pain receptor TRPV1. A candidate for the non-selective salt taste receptor is designated as TRPV1t.
Although, in the past decade, a remarkable amount of knowledge of taste perception in the neurology, molecular biology, and genetics has 
emerged, it is still only beginning to understand how salt taste plays roles in the pathways. Recent progress of salt taste will be discussed 
in this presentation. It will be helpful to better understand the role of salt taste in gradual reduction of sodium in processed foods while maintaining 
preferences and in overall nutrition.
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Prioritizing Food Safety and Research

Joshua Gurtler

U.S. Department of Agriculture, USA

Recent publications have revealed that approximately 48 million individuals in the the United States of America contract foodborne illnesses 
each year, with associated costs estimated at $77.7 billion U.S. dollars (equivalent to ca. 87.5 trillion Korean won in the year 2012). Extrapolating 
these numbers to the entire world population is equivalent to 1.1 billion people contracting foodborne illnesses each year with $1.7 trillion 
U.S. dollars in associated costs for the entire planet (which is roughly equivalent to the annual gross domestic product of the entire country 
of India, Russia, Canada, or Spain). While these numbers are only estimates, they demonstrate that food safety greatly impacts the international 
world economy, and is an issue that is treated very seriously by developed nations. In recent years, industrialized countries, such as South 
Korea and the U.S., have invested billions of dollars in food safety research initiatives designed to minimize the number of foodborne illnesses, 
food product recalls, and annual associated costs. As a result, thousands of international scientific papers are published every year reporting 
results from food safety research studies. Although basic as well as applied research experiments are necessary and important, food microbiologists 
must carefully design their studies so that research findings will benefit food safety on a practical level. The United States Department of Agriculture, 
Agriculture Research Service is dedicated to finding practical solutions to agricultural questions and problems, including food safety issues. 
With this in mind, the following are examples of research projects that my colleagues and I have conducted over the last five years in order 
to maximize our impact on world food safety: (1) Collaborated with U.S. and Spanish food companies to develop technological processes that 
enhance the safety of juice products; (2) Contracted with the USDA Food Safety and Inspection Service (FSIS) to test the thermal destruction 
of Salmonella in various liquid egg products (the FSIS will eventually use this data to update and rewrite U.S. egg pasteurization standards); 
(3) Currently collaborating with multiple U.S. antimicrobial companies to develop new sanitizers to inactivate bacteria on fresh produce; (4) 
Testing a natural biofuel byproduct to kill microorganisms in crop soil; (5) Working with a U.S. company to develop an improved method 
for the in-shell egg pasteurization of chicken eggs; and, finally, (6) Assisted a U.S. company in testing a novel processing method to destroy 
E. coli in ground beef. Results from some of these research projects will be presented as examples of practical research that may benefit the 
food industry as well as public health. Food microbiologists have a great opportunity to work together on an international level to find answers 
to applied food microbiology problems and to transfer these practical research solutions to the food industry to improve food safety around 
the world. 

D13-2

Risk Assessment of Chemical Residue in Farming Aquatic Foods

Chia-Min Lin

National Kaoshiug Marine University, Taiwan

In order to enhance consumers’ health and international competition after joining WTO, aquatic industry not only needs to comply interna- 
tional standards of safety and quality but establish database of risk assessment for better management of the risks associated with aquatic foods. 
In this study, the related data of chemical risk were collected and analyzed. The data included a field examination survey from 2006 to 2008 
for seven major aquafarming products, tilapia, milk fish, shrimp, eel, clam, grouper, and weever, in Taiwan. Risk values were calculated and 
determined based on the theory of toxicology. Risk assessment for each aquatic product, producing area, and antibiotic residue was further 
analyzed. Among the aquatic products, the order of chemical risk from high to low was clam, shrimp, tilapia, milk fish, weever, grouper, and 
eel. For producing areas, Chiayi, Yulin, and Tainan Counties were the high risk areas. In addition, results showed the chemical risk was small 
when being compared with acceptable daily intake (ADI) of the chemicals. This research could be the base for risk management, sampling, 
and risk communication for government agencies and consumers. 
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Development of Intervention Technologies Targeting Foodborne Pathogens at Pre-harvest Levels: 
A Translational Research Approach

Kwang Cheol Jeong

Department of Animal Sciences and Emerging Pathogens Institute, University of Florida, USA

Shiga toxin-producing Escherichia coli (STEC) O157:H7 is an important human pathogen, and cattle are considered a major reservoir of this 
pathogen. Many intervention technologies, mainly at the post-harvest level, are implemented to prevent outbreaks of diseases caused by STEC-O157. 
However, it is believed that a reduction in the prevalence and numbers at the pre-harvest levels will reduce the number of contamination in 
foods, resulting in enhanced food safety and public health. To develop pre-harvest intervention technologies, we use a translational research 
approach that translates the findings in basic research into pre-harvest food safety practices. Chitosan has been used to make chitosan microparticles 
(CM) and is an effective oral delivery agent of drugs and vaccines to the intestinal tract. CM significantly reduced colonized E. coli O157:H7 
in cattle and shortened the duration of E. coli O157:H7 shedding from 13.8 days to 3.8 days. In addition, CM feeding significantly reduced 
the total number of E. coli O157:H7 in cattle, and the pathogen was completely removed from the intestinal tracts of 60% of the animals 
orally given CM. The reduction of E. coli O157:H7 shedding in cattle is likely mediated by direct ionic interactions between CM and an outer 
membrane protein of E. coli O157:H7. The interaction is probably a key mechanism that CM targets to interfere colonization of E. coli O157 
and scrubbing off colonized bacteria on the sites. Therefore, further studies focusing on the molecular interactions of pathogen and host factors 
will reveal insights to develop intervention technologies.

D13-4

A Re-emerging Microbiological Food Safety Issue: Biogenic Amines in Fermented Soybean Products

Jae-Hyung Mah

Department of Food and Biotechnology, Korea University, Korea

Biogenic amines are nitrogenous compounds produced by microbial decarboxylation of amino acids in various foods. Most biogenic amines 
are harmful substances that cause disease in humans; however, oral intake of biogenic amines generally causes no adverse reactions because 
intestinal amine oxidases quickly metabolize and detoxify the compounds. Nevertheless, food intoxication may occur if the amine-metabolizing 
capacity is over-saturated and/or the metabolic activity is impaired by specific inhibitors. Common intoxication symptoms of biogenic amines 
in human are nausea, respiratory distress, hot flushes, sweating, heart palpitation, headache, a bright red rash, oral burning, and hypo- or hyper- 
tension. Since fermented soybean products have been widely utilized in a variety of processed products and become a necessity in the household 
in Asian cultures, their exportation and importation to other countries continue to increase year after year. At present, however, only some 
literature is available on the occurrence of biogenic amines in the fermented soybean products. Considering fermented soybean products contain 
abundant dietary amino acid precursors of biogenic amines, it is important to monitor biogenic amine levels in the products. The objective 
of this study was therefore to analyze overall biogenic amine contents in fermented soybean products, including Natto, Miso (Japanese traditional 
fermented soybean products) and Doubanjiang (a Chinese traditional fermented soybean product), currently distributed in Korea, and to investigate 
possible reasons by which the products contain different levels of biogenic amines.
Through intensive analyses of experimental data, it turned out that the amounts of biogenic amines in most samples of fermented soybean 
products are within the safe levels for human consumption. It is noteworthy, however, that some samples had β-phenylethylamine or tyramine 
contents greater than toxic dose of each amine although no samples showed total amounts of biogenic amines higher than harmful level. Based 
on correlation analyses with different physicochemical and microbial parameters, it was concluded that the variability of biogenic amine levels 
in the fermented soybean products are attributed to (1) the ratio of ingredients used in raw material, (2) physicochemical and/or microbial contri- 
bution, and (3) conditions and periods of the entire food supply chain. Meanwhile, the identification of bacterial flora revealed that most strains 
isolated from the fermented soybean products belong to Bacillus subtilis. However, the abilities of the strains to produce biogenic amines are 
diverse depending on the products from which the strains were isolated. To further investigate biogenic amine formation by B. subtilis, we 
have identified the homologues of Hdc, Tdc, Odc and Ldc in B. subtilis via comparative genome analyses. We are currently developing molecular 
detection method to directly and quantitatively determine the bacterial ability to produce histamine, tyramine, putrescine and cadaverine in  
fermented soybean products, and generating hdc, tdc, odc and ldc loss-of-function mutants to use them as starter cultures, which will be helpful 
to monitor and control biogenic amine formation in fermented soybean products.
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Antiviral Effects of Black Raspberry (Rubus coreanus) Juice on Foodborne Viral Surrogates

Mi Sook Chung

Department of Food and Nutrition, Duksung Women’s University, Korea

Noroviruses (NoVs) are the most frequent cause of foodborne viral gastroenteritis, causing approximately 90% of non-bacterial epidemic out- 
breaks around the world. Rubus coreanus (RC) is a species of black raspberry, rich in polyphenols, and known to exert anti-inflammatory, 
antibacterial and antiviral activities. In the present study, the antiviral effects of RC juice on foodborne viral surrogates, murine norovirus-1 
(MNV-1) and feline calicivirus-F9 (FCV-F9), were compared with those of cranberry juice, grape juice, and orange juice by plaque assays. 
Among the four juices tested, RC juice was the most effective to reduce plaque formation of these viruses. Time-of-addition experiments were 
designed to deter- mine the mechanism of action of RC juice on MNV-1 and FCV-F9. The maximal antiviral effect of RC juice against MNV-1 
was observed when it was added to RAW 264.7 cells simultaneously with the virus. In comparison, pre-treatment of either CRFK cells or 
FCV-F9 with RC juice exhibited significant antiviral activity. The inhibition of viral infection by RC juice probably occurs at the internali- 
zation of MNV-1 virions into the cell and at the attachment of the FCV-F9 surface protein to the cellular receptor. The polyphenol components 
in RC, gallic acid and quercetin, however did not show any activity against these viruses. Our data provide great promise for the utilization 
of RC juice in the prevention of foodborne viral outbreaks.

D14-1

Implication of Global Transmission of Foodborne Viruses and National Control Strategy

Geun Woo Park

National Calicivirus Laboratory, Center for Disease Control and Prevention, USA

In recent years foodborne viruses have emerged as an important cause of foodborne outbreaks in the United States (US) and Europe. With 
the increase in international food trade, many new imported foods have been recognized as potential vehicles to spread foodborne diseases. 
This lecture will focus on the epidemiology, detection and characterization, and risk factors for foodborne viruses with a specific emphasis 
on noroviruses. Current control strategies (e.g. regulations and standards) which have been implemented in the US and the European Union 
as well as ongoing efforts of improved surveillance and control measures from farm to fork (personal hygiene during harvest, environmental 
monitoring, foodborne virus strain surveillance) will be presented.
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D14-2

KFDA Food Safety Policy for Imported Foods

Heon-Woo Hong

Food Import Division, Korea Food and Drug Administration, Korea

Foods (Agricultural products, Processed foods, Food additives, Utensils Containers & Packages) or Health functional foods imported for commer- 
cial purposes are required for import report to the KFDA. Inspection procedure for imported foods is as follows; (1) a document review to 
confirm standards of imported foods such as raw materials, food additives, and labels, (2) a sensory test to confirm consignment information, 
storage temperature and condition, etc, at the on-site, (3) a laboratory test for stringent inspection on foods imported for the first time or foods 
that are rejected previously, and (4) a random sampling test for most imported foods that are included in the case of (3). In 2011, a 312,724 
case was imported from 129 different countries, with top 5 countries of China, USA, Japan, France and Italy which take up 65% of the total 
imports. Of these, 203,279 document review [65.0%], 29,020 sensory test [9.3%], 64,536 laboratory test [20.6%] and 15,889 random samp- 
ling test [5.1%] were carried out on imported foods. The KFDA has made a regulatory improvement for effective safety management of imported 
foods. First, we prepared the foundation of food safety at the exporting country such as the pre-confirmation based registration system. For 
this, on-site inspection is implemented to confirm the sanitation condition of manufacturers of major exporters. In addition, MOU have been 
signed with government organizations to improve the safety management in the export countries. Second, we have operated the prompt response 
system to exchange international safety information by actively collecting relevant information through monitoring major international information 
sources, oversea monitoring agents and foreign food safety organizations, to analyse such information, and to direct proper measures to secure 
the safety of imported foods. Third, we have developed safety management system at customs, considering rejection and hazard information 
of products from the past 5 years. The importance was highlighted due to Japanese Nuclear Plant incident occurred in 2011. Also, ‘Importer 
Safety Securement System’ including ‘Test Order System’ obligates importers to submit test result on potentially hazardous products and ‘Compulsory 
Education System’ has been implemented for importers to deal with improper products.

D14-3

Managing Risk with the Future Imported Foods Programme in New Zealand

Mary Western

Systems Assurance, Standards Group, Ministry of Agriculture and Forestry, New Zealand

The safety of food imported into New Zealand is regulated through a number of Acts, regulations and international agreements. New Zealand’s 
Ministry of Agriculture and Forestry, now called the Ministry for Primary Industry, has responsibility for managing the food safety risks associated 
with imported foods. The old system for the control of imported foods was primarily focussed on border interception and associated inspection 
and testing.
New Zealand’s regulation of imported food will be significantly improved by changing the criteria and systems for managing risk - changing 
a reactive paradigm to a new proactive risk-based categorisation programme.
The objective is to enable more cost effective and efficient management of the entry of food making sure that it meets New Zealand’s standards 
for safety and suitability, as well as facilitating trade.
The goals for New Zealand’s new imported food programme are to:

• advance the scientific evidence base for controls applied to food imports
• ensure controls are proportionate with the actual risk posed
• capture information that will continually inform our risk management decisions
• focus regulatory effort on high risk foods where justified
• reduce reliance on testing at the border by adopting approaches that recognise exporting countries food control systems
• improve co-ordination of border inspection services and improve clearance systems
• align with Australia to the greatest extent possible
• improve stakeholder communication and cooperation

MAF has a strong working relationship with Customs and this relationship is being further strengthened with the development of the Joint 
Border Management System (JBMS) currently under development which combines the business needs of Customs, imported and exported food, 
biosecurity and other agencies with a border responsibility into a single business system.
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Non-compliance Rate on Corrections in the Imported Food Filing

Seonggyun Shin

Department of Food & Nutrition, Hanyang Women's University, Korea

Korea Food and Drug Administration is an operating imported food filing system in conjunction with the UNI-PASS operated by Korea Customs 
Office. KFDA introduced new registration system for import filer since 2011. This study was conducted to identify non-compliance rate (NCR) 
based on the filing attributes. The total number of import filing and NCR was 293,988 and 0.39% in 2010, respectively. Among the imported 
food files, 7.2% of the files had corrected at least one time while 21.4% of non-compliance cases were corrected. The NCR for files without 
correction was 0.33%, and was increased with increasing the number of correction until ten times. There was no significant difference between 
the status of filers (owner or broker) as well as the length of filing experiences. The NCR of the filers, who filed less than five times per 
month, showed higher NCR than the average. The correction rate was decreased with increasing the frequency of filing. The imported foods 
for own processing showed lower NCR than for selling. The corrected files for processed foods, health functional foods, equipment, packages, 
and containers as well as agricultural products showed twice NCR than the same items without correction. The corrections with Korean labe- 
ling, ingredient lists, and net weight showed significantly higher NCR than average. Since the files with correction showed significantly higher 
non-compliance rate, the training and management of filer could increase the safety of imported foods.

D14-5

Customers' Perceived Risk in Food Service

Hei Ryeo Yoon

Majoring Foodservice Management and Nutrition, Kongju National University, Korea

Perceived risk can be defined customer's personal risk, even if an individual encounters exactly the same situation, if that individual does not 
consider the condition for him or her at this time, the risk level perceived by each customers could be different (Song & Yoo 2008). In other 
words, the risk exists in reality, the risk could be perceive as problem only when customer personally take it as a risk. A unique characteristic 
of perceived risk is that it is based on customers' previous experiences which is subjective in the essence. Cox and Rich (1964) stated perceived 
risk as the extent of risk determined by related cost when trying to accomplish purchasing intention. The loss from the result of the decision 
making process can be risk also (Peter and Ryan 1976). Uncertainty and loss are considered as two functional factors for perceived risk. In 
foodservice, customers' perceived risks are known to related to financial, performance, physical and psychological factors. Financial risk factors 
are associated with the price of food quality and exorbitant price. The economic risk refers to as the price being too high of the purchased 
product (Choi et al, 2006). There are general agreement that it is the subjectively perceived regarding uncertainty of outcomes of purchasing 
behavior and the possible loss after that. Cunningham (1967) divides the customers in to who perceive high risk and low risk. Performance 
risk include employee's service quality, taste of food, and cleanness of restaurant. Physical risk factors are associated with the fear of food 
borne illnesses. Furthermore, customers' perceived risk is influenced by tangible cues and perceived value significantly related with satisfaction 
and loyalty. The psychological risk is referred as psychologically disapproved the product. Customers attitude and behaviors would make another 
influencing relationship with perceived risk in food service.
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D15-1

Makgeolli Brewing Technology: Recent Advance and Future Prospects

Han-Seok Choi

Department of Agro-food Resources, National Academy of Agricultural Science, Korea

Makgeolli is one kind of traditional cereal (generally rice) turbid wine, also known as takju which is turbid in appearance, fermented with 
nuruk (fermentation starter), water and starch-containing materials (excluding germinated grains) with or without adding extral sugar, fruits, 
vegetables or other legally permitted food additives during or after the fermentation process, and made by no filtrating the fermented mash 
at the end of fermentation. Makgeolli with its above well-being characteristics was recognized as a sort of outstanding well-being food in the 
early of 2000s, and therefore makgeolli consumption increased greatly these years. By 2009, the licenses for producing makgeolli were 768, 
up to 51.0% among all the licenses for producing alcoholic beverages. The amount of makgeolli sold in 2010 already reached to 412,279 kL 
whereas 170,165 kL in 2006. The total makgeolli overseas exporting amount was 3,290 kL in 2006, and reached to 1,9407 kL in 2010. The 
present research focused on the (1) screening of proper rice variety for high quality makgeolli brewing, (2) enhancement of shelf life by high 
hydrostatic pressure sterilization, (3) improving suspension stability, (4) expanding the diversity of makgeolli (sparking and color makgeolli) 
and (5) development of makgeolli bottle. 20 rice varieties of domestic rice were collected as raw materials. By comprehensive comparative 
analysis, 7 rice varieties were screened out as suitable rice varieties for makgeolli brewing. Each possessed more than one special advantage. 
This research results provided the basic scientific data for producing multifarious and high-quality makgeolli with the characteristics such as 
low fusel alcohols content or high suspension stability. Homogenization with high pressure homogenizer was applicable to highly improve makgeolli’s 
sensory characteristics especially on its suspension stability. The yeast in makgeolli was removed over 400 MPa pressure and shelf life of
Makgeolli could be extended until 70 days at 4°C.

D15-2

Development and Industrialization of Functional Makgeolli in Gyeonggi Province

ChangHui Cho*, Heui-Yun Kang, Daehyoung Lee, Yongsun Lee, Intae Park, Soonjae Kim

Division of Crop Development, Gyeonggido Agricultural Research & Extexnsion Services, Korea

This study was carried out prepared of raw materials in order to improve the quailty and functionality of makgeolli which of making from 
Gyeonggi province, Korea. We maked makgeolli with purple sweet potato, pears and wild ginseng for improvement of fucnctional materials 
with makgeolli.. Antioxidant activity and color for makgeolli with purple sweet potato were the highest and stabilized at pH 3-5. The cyanidin 
3-glucoside (C3G) is the main anthocyanin pigments (about 80%) of purple sweet potato, as red natural pigment. Antioxidant activity ranged 
about 90% as DPPH scavenging at pH 3-5. The extraction of the pigment was accomplished easily even from fermentation.
Secondly when pear makgeolli that was brewed by the addition of 20% grated pear into the fermented broth from fermentation at 20°C for 
10 days, antihypertensive angiotensin I-converting enzyme inhibitory activity was found to be greater than 80% in pear makgeolli, but the fibri- 
nolytic activity, SOD-like activity and antioxidant activity were weakened. In the case of wild ginseng makgeolli, effect of saponin extraction 
on the quality of traditional alcohol beverage was investigated. 18.5% of ethanol was produced by addition of 1.2% wild ginseng and its ethanol 
contents were not affected by addition concentration of wild ginseng. Wild ginseng makgeolli from fermentation at 20°C for 5 days after 90 
sec of microwave treated-wild ginseng was contained 791 ppm saponin content.
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D15-3

Quality Characteristics in Distilled Spirits Using Cooper Distillation Apparatus

Chul Cheong

Department of Convergence Industry, Seoul University of Venture & Information, Korea

The object of this study was to investigate the quality characteristics in distilled spirits using cooper distillation equipment. First, the optimal 
yeast strains were chosen through the fermentation test for raw materials (apple, mandarin and rowanberry). In particular, the optimal fermentation 
condition for rowanberry was observed at a rowanberry concentration of 8% in mashing, which was chaptalized by sugar to incease alcohol 
content. Then, the mashing prepared by apple, mandarin and rowanberry was fermented and distilled by three different types of distillation 
(atmospheric distiller made of stainless steel, distiller made of stainless steel under reduced pressure and multistage atmospheric distiller made 
of copper). The results revealed that in the groups the composition ratios and content of alcohol and flavour components were different. So 
the distilled spirits prepared by multistage atmospheric distiller made of copper had a much higher tendency of fruit aroma undependent on 
materials used than those prepared by atmospheric distiller made of stainless steel or distiller made of stainless steel under reduced pressure. 
It was cleat that the copper had a positive effect on the taste and flavour in distilled spirits by removing the sulfurous compounds.

D15-4

The Changes of Microflora during the Storage of Commercial Makgeolli

Jae-Ho Kim*, Hye-Ryun Kim, Byung-Hak Ahn

Korea Food Research Institute, Korea

The commercial makgeolli (A, B, C, D) selected the result of principal component analysis (PCA) by using the result of identifying the micro- 
organisms in the 15 kinds of market fresh makgeolli stored at 25°C for two weeks. Selected four types of makgeolli were analyzed the microbial 
diversity by denaturing gradient gel electrophoresis (DGGE) and the changes of chemical characteristics at four-day intervals for a period of 
30 days. For makgeolli stored at 25°C, the yeast counts decreased from the initial 0.2-2.8×1010 cfu/mL to 102-106 cfu/mL on the 14th day. 
Lactic acid bacterial counts increased from the initial 0.04-1.28×107 cfu/mL to 1.11-2.45×109 cfu/mL, and the bacterial counts increased from 
the initial 2.2-9.0×105 cfu/mL to 0.3-8.3×108 cfu/mL on the 14th day of storage. The makgeolli samples were collected by 4 day intervals 
and DNA extracted from all the samples. Total bacteria were amplified with B357F-GC (5'-CGCCCGCCGCGCCCCGC GCCCGG-CCCGC 
CGCCCCCGCCCCCCTACGGGAGGCAGCAG-3')/U519R (5'-ACCGCGGC TGCTGGCAC-3') primer pairs target in V3 region of 16S rRNA 
gene. Total fungi were amplified by nested PCR: fungal ITS 1/2 region was amplified with ITS1F (5'-CTTGGTCATTTAGAGGAAGTAA- 3')/ITS4R 
(5'-TCCTCCGCTTATTGATATGC-3') primer pairs and then inner ITS 1 region was re-amplified with ITS1F-GC (5'-CGCCCGCCGCGCGC 
GGCGGGCGGGGCGGGGGCACGGGGGGCTTGTCATTTAGAGGAAGTAA-3')/ ITS2R (5'-GCTGCGTTCTTCATCGATGC-3') primer pairs. The 
quality and quantity of the amplicons were analyzed by electrophoresis on 2% agarose gel and nanodrop, respectively. All the amplicons was 
applied to denaturing gradient gel electrophoresis (DGGE) prepared with linear denaturing gradient of urea and formamide ranging from 30% 
to 60% on 8% polyacrylamide.
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D15-5

Organoleptic Characteristics of Alcoholic Beverages using Electronic Nose and Electronic Tongue

Bong Soo Noh

Department of Food Science and Technology, Seoul Women's University, Korea

Alcoholic beverages that have been commonly consumed in Korean market, such as beer, wine, and Takju were studied for organoleptic charac- 
teristics. The flavor pattern by ion fragments of mass spectrometry with electronic nose separated depending upon quality of alcoholic beverages. 
Sweetness, sourness, bitterness and astringency were analyzed by electronic tongue, which was composed of several sensors. It showed that 
the relationship between bitterness unit of alcoholic beverages and alum taste was found in beer product. Those could be a practical way in 
quality control through monitoring key aroma pattern and taste compounds for production of alcoholic beverage. This study indicated that use 
of electronic nose and electronic tongue might be a rapid and practical method. And it provided a better understanding of flavor behavior and 
organoleptic characteristics of alcoholic beverages. It would be considered as a prospective tool for the quality control and new product development.
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SL1-1

Complete and Comparative Genomic Analysis of Bifidobacteria Revealed Their Rapid Genomic 
Adaptation into Their Habitats

Ju-Hoon Lee

Department of Food Science and Biotechnology, Kyung Hee University, Korea

Since the discovery in 1899 of bifidobacteria as numerically dominant microbes in the feces of breast-fed infants, there have been numerous 
studies addressing their role in modulating gut microflora as well as their other potential health benefits. However, clinical feeding studies with 
exogenous bifidobacteria show they do not remain in the intestine, suggesting they may lose competitive fitness when grown outside the gut. 
To further the understanding of genetic attenuation that may be occurring in bifidobacteria cultures, an intestinal isolate of B. longum DJO10A 
and a culture collection strain, B. longum NCC2705 were selected and compared in the genomic level. This comparison revealed colinear genomes 
that exhibited high sequence identity, except for the presence of 17 unique DNA regions in strain DJO10A and six in strain NCC2705. While 
the majority of these unique regions encoded proteins of diverse function, eight from the DJO10A genome and one from NCC2705, encoded 
gene clusters predicted to be involved in diverse traits pertinent to the human intestinal environment, specifically oligosaccharide and polyol 
utilization, arsenic resistance and lantibiotic production. This targeted loss of genomic regions was experimentally validated when growth of 
the intestinal B. longum in the laboratory for 1,000 generations resulted in two large deletions, one in a lantibiotic encoding region, analogous 
to a predicted deletion event for NCC2705, probably due to hyperactivity of IS30 and mobile integrase cassettes (MIC).
Recently, the genome sequences of nine strains representing four species of Bifidobacterium became available. A comparative genome analysis 
of these genomes reveals a likely efficient capacity to adapt to their habitats, with B. longum subsp. infantis exhibiting more genomic potential 
to utilize human milk oligosaccharides, consistent with its habitat in the infant gut. Conversely, B. longum subsp. longum exhibits a higher 
genomic potential for utilization of plant-derived complex carbohydrates and polyols, consistent with its habitat in an adult gut. An intriguing 
observation is the loss of much of this genome potential when strains are adapted to pure culture environments, as highlighted by the genomes 
of B. animalis subsp. lactis strains, which exhibit the least potential for a gut habitat and are believed to have evolved from the B. animalis 
species during adaptation to dairy fermentation environments.

SL1-2

Fungi Associated with Traditional Meju

Seung-Beom Hong*, Dae-Ho Kim, Mina Lee, Soon-Wo Kwon, Seong-Yeol Baek, Soo-Hyun Chung1, Robert Samson2

National Academy of Agricultural Science, Rural Development Administration, Korea, 1Department of Food & Nutrition, College of Health 

Sciences, Korea University, Korea, 2CBS Fungal Biodiversity Center, Netherland

Meju is a brick of dried fermented soybeans, which serves as the basis of several Korean condiments, such as doenjang, ganjang, or gochujang, 
which are essential sauces of the authentic Korean cuisine. Meju is naturally fermented and various microorganisms, such as bacteria, yeasts 
and fungi, are involved in the fermentation of this Korean traditional product. Fungi play an important role in the fermentation and degrade 
macromolecules of the soybeans into small molecules of nutrients. In this study the mycobiota of the meju is studied during the fermentation 
process. Various fungi were isolated and identified during the study of the mycobiota of meju. Isolations were made by direct plating and 
dilution plate methods on DG18 and DRBC and 1491 strains of filamentous fungi were isolated from 323 loaves of meju collected from divers 
regions of Korean Peninsula. The isolates were identified by morphology and via sequencing of various loci including rDNA ITS, nuclear LSU, 
β-tubulin, actin, translation elongation factor 1 alpha. They were compose of zygomycota, Aspergillus (including Eurotium), Penicillium and 
the other genera. In zygomycota, Mucor circinelloides, M. racemosus, Lichtheimia ramosa were predominant. Mucor species actively grew on 
early stage of fermentation process (low temperature fermentation) and Lichtheimia species grow well on later stage of fermentation process 
(high temperature fermentation). Twenty one species of Aspergillus were identified from meju. Of them, Eurotium repens, E. chevalieri of section 
Aspergillus, Aspergillus oryzae of Section Flavi and Aspergillus niger of section Nigri were frequently isolated. Some species of the three sections 
have been used for starter cultures of fermentation industry in Japan, and Aspergillus strains isolated from meju in this study could be good 
sources for fermentation industry in Korea. Penicillium species were also frequently isolated and some species of Penicillium showed high extracellular 
enzymatic activities for cellulase, protease and lipase. Scopulariopsis brevicaulis and Monascus ruber were also frequently isolated during later 
stage of meju fermentation and they also have potential to be used for fermentation industry. The fungal strains from this study are preserved 
in Korean Agricultural Culture Collection (KACC) (http://www.genebank.go.kr) and are accessible for researchers.
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SL1-3

The Role of β-Carotene and Its Cleavage Enzyme β-Carotene-15,15’-oxygenase (CMO1) 
during Mammalian Embryonic Development

Youn-Kyung Kim
Rutgers University, USA

The essential requirement of vitamin A for embryogenesis is well known. The mammalian embryo depends on maternal circulating retinoids 
(vitamin A and its metabolites) and pro-vitamin A carotenoids, mainly β-carotene, for its supply of vitamin A. Beta-carotene is the major precursor 
of vitamin A in the human diet, and the central cleavage enzyme, β-carotene-15,15'-oxygenase (CMO1) has been suggested as the main enzyme 
involved in the production of vitamin A from β-carotene in vivo. However, how the developing tissues metabolize β-carotene as a “local” source 
of retinoids is not known.
To study the role of of β-carotene as vitamin A precursor during development, we examined the function of β-carotene in maternal-fetal nutrition 
through the action of its cleavage enzyme, CMO1. We performed loss of CMO1 function studies in mice lacking retinol-binding protein (RBP), 
an established model of embryonic vitamin A deficiency.
The study demonstrated that intact β-carotene can serve as an alternative vitamin A source for the in situ synthesis of retinoic acid (the active 
form of vitamin A) in the developing tissues by the action of CMO1. Maternally supplemented β-carotene could be delivered to the embryos 
and the embryonic vitamin A deficiency (VAD) of embryo lacking both CMO1 and RBP was improved. In the absence of β-carotene in mouse 
diets, the observation that lack of CMO1 in the RBP knockout developing tissues further exacerbates the severity of VAD was unexpected. 
Thus, we showed that CMO1 exerts an additional function on retinoid metabolism by influencing retinyl ester formation via modulation of 
LRAT activity, at least in developing tissues.
These findings contributed to expand our knowledge of the molecular basis of maternal-fetal nutrition.

SL1-4

The Efficacy of Mungbean Protein Isolate and Mixed Hydro-gels on the Rheological Properties 
of Heat-induced Porcine Myofibrillar Protein Mediated by Microbial Transglutaminase 

at Low-salt Concentration

Hong Chul Lee*, Koo Bok Chin1

Department of Animal Science, Food Science and Human Nutrition, Michigan State University, USA, 
1Department of Animal Science and Functional Food Research Center, Chonam National University, Korea

The objective of this study was to investigate the effects of mungbean protein isolate (MPI, 0.53%) and mixed hydro-gels (konjac : carrageenan 
= 1 : 1, 0.26%) on the rheological properties of porcine myofibrillar protein (MP) gelation mediated by microbial transglutaminase (MTGase, 
0.6%) as meat and water binders at low-salt concentration. In the 1st experiment, the effects of MPI on the MTGase-mediated MP gel properties 
were evaluated as compared to those of other non-meat proteins (sodium caseinate or whey protein). The gel characteristics of MP were assessed 
by measuring pH, cooking loss (CL, %), gel strength (GS, gf), gel electrophoresis, thermal analysis, and microstructure. MPI improved water 
binding ability in MTGase-mediated MP gels, and these results were supported by the different patterns of SDS-PAGE profiles, thermograms, 
and microstructures. Especially, the combination of MPI or SC and MTGase showed more compacted and swollen than that of WPI and MTGase 
which was voided in microstructure of MP gels. In thermograms, the combination of MPI or SC and MTGase showed similar pattern of thermal 
denaturation for myosin as compared to those of WPI and MTGase or MTGase alone. In the 2nd experiment, the effects of mixed hydro-gels 
on the gel characteristics of MP mediated by MTGase and MPI were evaluated, as compared to those of MP gels mediated by MTGase and 
MPI as a control (CTL, without mixed hydro-gels) and regular-salt MP gels as a reference (REF). Mixed hydro-gels improved both CL (%) 
and GS (gf) of CTL, as compared to those of REF. The interactions between mixed hydro-gels and MP gels mediated by MTGase and MPI 
influenced the changes of thermal denaturation pattern (enthalpy) and the formation of compacted three-dimensional microstructures. These results 
indicated that the combination of MPI and mixed hydro-gels can be used as a water binder and texturing agent in low-salt meat system mediated 
by MTGase.
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SL1-5

Determination of Key Volatile and Non-volatile Components Related to Sensory Attributes 
in Glutathione-maillard Reaction Products Using Targeted and Non-targeted Approaches

Sang Mi Lee

Department of Food Science and Engineering, Ewha Womans University, Korea

In this study, two different approaches, targeted and non-targeted, were applied to investigate volatile and non-volatile components in glutathione- 
Maillard reaction products (GSH-MRPs). In targeted analysis, aroma-active compounds formed during the thermal reaction between GSH and 
reducing sugars were analyzed by gas chromatography-mass spectrometry (GC-MS) and GC-olfactometry (GC-O) with aroma extract dilution 
analysis (AEDA). Application of AEDA to GSH-MRPs led to the identification of 19 aroma-active compounds in the thermal reaction of GSH 
with glucose or fructose. In addition, the carbohydrate module labeling (CAMOLA) approach was also employed to elucidate the formation 
pathways for selected target sulfur aroma compounds, such as 5-methylthiophene-2-carbaldehyde, and 3-methylthiophene-2-carbaldehyde, which 
have not been reported previously. The intact carbon skeleton of glucose via 3-deoxyhexosone incorporated into 5-methylthiophene-2-carbaldehyde 
with the hydrogen sulfide of GSH. On the other hand, the formation of 3-methylthiophene-2-carbaldehyde may occur via the recombination 
of C-4 sugar fragment and mercaptoacetaldehyde. On the other hand, the non-targeted analysis was applied to investigate the relationship between 
chemical compositions and the sensory attributes of GSH-MRPs prepared under different reaction conditions using gas chromatography coupled 
with time-of-flight mass spectrometry (GC-TOF/MS)and ultra performance liquid chromatography-quadrupole-time-of-flight mass spectrometry 
(UPLC-Q-TOF/MS) combined with sensory analysis. Volatile and non-volatile components in GSH-MRPs correlating to the sensory attributes 
were determined using partial least-squares (PLS) regression. 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. In this study, we demonstrated that the unbiased non-targeted analysis based on metabolomic approach 
allowed the determination of key volatile and non-volatile components related to beef flavor in GSH-MRPs.

SL2-1

Passage of Campylobacter jejuni through the Chicken Reservoir Promotes Phase Variation 
That Is Strongly Associated with Colonization in a Mouse Model

Joo-Sung Kim5*, Katherine Artymovich1, David Hall1, David Wilson7, Eric Smith1, Richard Fulton3, Robert Tempelman4, John Jerome1, 
Lauren Kelley5, Van Kalbach2, Sophia Kathariou8, Jean Gaymer6, Brenda Paschke6, John Linz5

Korea Food Research Institute, Korea, 1Department of Microbiology and Molecular Genetics, Michigan State University, USA, 2Food Safety 
and Toxicology Center, Michigan State University, USA, 3Animal Health Diagnostic Laboratory, Michigan State University, USA, 4Center for 
Statistical Training and Department of Animal Science, Michigan State University, USA, 5Department of Food Science and Human Nutrition, 
Michigan State University, USA, 6Animal Care Program, Michigan State University, USA, 7Department of Health and Human Services, U.S. 

Food and Drug Administration, USA, 8Department of Food Science, North Carolina State University, USA

Human infection by Campylobacter jejuni is highly associated with consumption of poultry products. C. jejuni has several phase-variable homopoly- 
meric tracts embedded in the genome. We had a hypothesis that chicken-passage of C. jejuni may confer enhanced colonization in human hosts. 
To test the hypothesis, we tested chicken-passaged or non-passaged populations of C. jejuni strains, 11168, KanR4 (11168-derived), CamR2 
(11168-derived), 33292, and 81-176, in colonization of C57BL/6 IL-10 deficient mice, our model for human colonization. Analysis of 19 phase-variable 
contingency genes using fragment analysis and nucleotide sequence analysis revealed that significant phase variations can occur after chicken 
or mouse passages. Chicken-passage sometimes promoted phase variation in 6 specific contingency genes (cj0685, cj1139, cj1421, cj1426, cj0170, 
and cj0045) and the phase variation continued after subsequent mouse passage with successful mouse colonization of these C. jejuni populations. 
In contrast, the populations with no or limited phase variation after chicken-passage did not colonize mice. It implies that some genotypes 
(alleles) of the contingency genes may have a selective advantage over other genotypes in animal hosts. Single colony isolates of strain KanR4 
chicken-passaged population carrying a 10G homopolymeric tract in cj0170 contingency gene colonized 11 of 16 mice whereas single colony 
isolates carrying a 9G homopolymeric tract in cj0170 colonized none of 16 mice (P<0.05). It corresponds to the allele shift from 9G to 10G 
after chicken-mouse passages of strain KanR4. More extensive screening of the single colony isolates revealed that there is a high association 
between the genotype of cj0170 homopolymeric tract (9G vs. 10G), colony size, and bacterial motility. In addition, cj0170 deletion mutants 
of KanR4 did not colonize mice. These data suggest that phase variation in cj0170 of C. jejuni is strongly associated with mouse colonization. 
Analysis of cj0045 in C. jejuni strains isolated from animals also revealed that the successful allele was dominant after chicken-passage. The 
successful allele of cj0045 was also dominant among many C. jejuni human isolates. This study suggests that phase variation in favor of human 
colonization may occur in chicken reservoir.
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SL2-2

PGE2 EP1 Receptor Exacerbated Neurotoxicity in a Mouse Model of Cerebral Ischemia 
and Alzheimer's Disease

Yun Tai Kim

Functional Materials Research Group, Division of Metabolism and Functionality Research, Korea Food Research Institute, Korea

Stroke and Alzheimer's disease (AD) are major age-related neurodegenerative diseases that may worsen the prognosis of each other. Our study 
was designed to delineate the prostaglandin E2 EP1 receptor role in AD and in the setting of cerebral ischemia. Genetic deletion of the prostaglandin 
EP1 receptor significantly attenuated the more severe neuronal damage (38.5 ± 10.6%) and memory loss induced by ischemic insult observed 
in AD transgenic mice (percentage of viable hippocampal CA1 neurons: 11.2 ± 2.9%) when compared with wild type mice (45.1 ± 9.1%). In 
addition, we found that the amyloid plaques were reduced in EP1 deleted AD mice. β-amyloid-induced toxicity (18.0 ± 7.1%) and Ca2+ response 
(91.8 ± 12.9%) were also reduced in EP1−/− neurons compared with control neurons in in vitro. Hence, EP1 might mediate most of the toxicity 
associated with cyclooxygenase-2 and contribute substantially to the cell death pathways in AD and stroke. Exploring potential therapeutic agent 
targeting EP1 receptor could potentially benefit treatments for stroke and AD patients.

SL2-3

The Molecular Mechanisms of Anti-inflammatory Effects of Dietary Omega-3 Polyunsaturated 
Fatty Acids on Murine CD4+ T-cells

Wooki Kim

Department of Food Science and Biotechnology, Kyung Hee University, Korea

It was hypothesized that immunosuppressive n-3 polyunsaturated fatty acids (PUFA) modulate T-cell function, in part, by altering plasma membrane 
spatial confinement of signaling proteins. Since lipid rafts, liquid ordered subdomains, serve as platforms for cell signaling, raft domains in 
living cells were visualized with 2-photon microscopy at the immunological synapse (IS), where T-cells and antigen presenting cells make physical 
contacts. Splenic CD4+ T-cells from wild type (control, contains no n-3 PUFA) and Fat1 transgenic mice (enriched with endogenous n-3 PUFA) 
were labeled with Laurdan to directly visualize raft domains, or processed with anti-PKCθ and cholera toxin (CTx, lipid raft marker) to determine 
the localization of a critical signaling molecule to lipid rafts at the IS. Following IS formation in T-cells cultured with anti-CD3+ hybridoma 
cells, generalized polarization values were 18% higher (p < 0.05) in Fat1 vs control T-cells, reflecting enhanced membrane raft accumulation 
at the IS. Upon IS formation, there was an 86% increase above basal levels in PKCθ recruitment to lipid rafts, i.e., CTx co-localization, in 
Fat1 cells compared to 18% in control cells (p < 0.05). All changes were IS-dependent, i.e., not observed in T-cells cultured with hybridomas 
expressing irrelevant antibodies. Therefore, consistent with the lipid raft hypothesis, n-3 PUFA promote the formation of lipid rafts and the 
reorganization of signaling machinery which is critical to T-cell immune responses.
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SL2-4

Genome Mining in Streptomyces. Elucidation of Biosynthesis of Sesquiterpene 
Antibiotic, Pentalenolactone

Myung-Ji Seo1*, David E. Cane1

Fermentation and Functionality Research Group, Korea Food Research Institute, Korea, 1Department of Chemistry, Brown University, USA

Terpenes, which are widely spread through nature, have their structural diversity by multiple linkages of branched C5-isoprenoid units. Terpenes 
are regarded as important bioactive compounds because of their unique scents as well as anti-cancer and antibiotic activities. Numerous terpenes 
have been isolated and identified by directly extracting natural products or culturing microorganisms, and their activities have been also characterized 
so far. However, as “-omics” techniques have been recently developed, the characterizations of biosynthetic enzymes and the elucidations of 
their biosynthetic pathways have been interested and studied with metagenome sequencing, genome mining and combinatorial biosynthesis approaches.
Pentalenolactone (PL) as sesquiterpene antibiotic has been isolated from various Streptomyces and reported to be active against bacteria, fungi, 
and viruses. Our previous study demonstrated the upstream of PL biosynthetic pathway based on the genome sequence of S. avermitilis. However, 
we unexpectedly found that the downstream-pathway is involved in generating the previously unknown isomeric lactone, neopentalenolactone 
D (neoPL-D), instead of pentalenolactone D (PL-D). Therefore we isolated the complete PL biosynthetic gene cluster from previously known 
producer of PL, S. exfoliatus UC5319 (pen) and established that PenE catalyzed the flavin-dependent Baeyer-Villiger oxidation generating PL-D 
which was further converted to pentalenolactone E and F (PL-F) under the two-stage Fe2+-α-ketoglutarate-dependent oxidation catalyzed by PenD. 
We also assigned the biochemical function of PenM to be cytochrome P450 catalyzing the oxidative rearrangement of PL-F to PL.
This genome mining and further combinatorial biosynthetic approaches could be applied to food microbial research field. Presently, we are 
studying on the biosynthesis of 1-deoxynojirimycin (DNJ), natural polyhydroxylated alkaloid compound. Especially, we are focusing on the DNJ-genome 
mining of microorganisms isolated from Korean traditional fermented foods. Further, we are going to develop novel starter strain useful in 
food industries as well as bioactive material.

SL2-5

SREBP-2: Linking Cholesterol Metabolism to Autophagy

Tae-Il Jeon*, Young-Kyo Seo1, Timothy F. Osborne2

Korea Food Research Institute, Korea, 1School of Nano-Bioscience and Chemical Engineering, UNIST, Korea, 2Metabolic Signaling and Disease 

Program, Sanford-Burnham Medical Research Institute, USA

An optimal supply of fats is essential for cells to survive and regulatory mechanisms have evolved to maintain a steady supply of fats during 
periods of feast or famine. This new study has identified a key regulatory step involve in how cells decide whether why have sufficient amounts 
of stored fat or whether new fat needs to produced from simple sources or obtained from the outside. Genetic or environmental conditions 
that interfere with this regulatory step could lead to diseases such as obesity and cardiovascular disease. Sterol regulatory element-binding proteins 
(SREBPs) are key transcriptional regulators of lipid metabolism. To define functional differences between the three mammalian SREBPs we 
used genome-wide ChIP-seq with isoform-specific antibodies and chromatin from select tissues of mice challenged with different dietary conditions 
that enrich for specific SREBPs. We show that hepatic SREBP-2 binds preferentially to two different gene-proximal motifs. A Gene Ontology 
(GO) analysis suggests SREBP-2 targets lipid metabolic processes as expected, but apoptosis and autophagy gene categories were also enriched. 
We show that SREBP-2 directly activates autophagy genes during cell-sterol depletion, conditions known to induce both autophagy and nuclear 
SREBP-2 levels. Additionally, SREBP-2 knockdown during nutrient depletion decreased autophagosome formation and lipid droplet association 
of the autophagosome targeting protein LC3. Thus, the lipid droplet could be viewed as a third source of cellular cholesterol, which along 
with sterol synthesis and uptake, is also regulated by SREBP-2.
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SL3-1

Anti-inflammatory Effect of Chlorogenic Acid in Intestinal Epithelial Cells

Hee Soon Shin*, Hideo Satsu1, Mamoru Totsuka1, Makoto Shimizu1

Functional Materials Research Group, Korea Food Research Institute, Korea, 1Department of Applied Biological Chemistry, The Univerity of 

Tokyo, Japan

Oxidative stress and inflammatory cytokines such as TNF-a are thought to be involved in mucosal inflammation. The intestinal epithelium may 
be concurrently stimulated by both oxidative stress and inflammatory cytokines during the inflammation process in the intestines. We therefore 
examined an in vitro inflammation study using human intestinal epithelial Caco-2 cells, in which the cells were stimulated both by H2O2 and 
TNF-a, and measured the IL-8 production as an index of inflammation. We also evaluated the effect of dietary polyphenol, chlorogenic acid 
(CHA) and its metabolites caffeic acid (CA) and quinic acid (QA), on the IL-8 production. As a result, CHA and CA, but not QA, inhibited 
IL-8 production (secretion, mRNA expression, and transcriptional activity) induced by TNF-a and H2O2. We also examined the effects of CHA 
and CA on the DSS-induced colitis in mice. Female C57BL/6 mice were treated as oral administration with 1mM CHA or CA for 15 days, 
and given 3% DSS in drinking water during for last 8 days to induce colitis. Dietary CHA and CA attenuated DSS-induced body weight loss, 
diarrhea, fetal bleeding, and shortening of the colon, and dramatically improved colitis histological scores. Further, DSS-induced increases in 
colonic MIP-2 and IL-1b mRNA expression were significantly suppressed by CHA and CA supplementation. To investigate the inhibitory mecha- 
nism of CHA and CA, we examined NF-kB transcriptional activity induced by H2O2. They significantly suppressed NF-kB transcriptional activity, 
nuclear translocation of p65 subunit, and phosphorylations of IkB Kinase and protein kinase D, up-stream signaling pathway of IL-8 production, 
induced by H2O2. Also, we examined intracellular ROS generation, and we found that CHA and CA scavenged H2O2-induced intracellular ROS 
generation. We suggest that the anti-inflammatory effects of CHA and CA were caused by scavenging capacity against H2O2-induced intracellular 
ROS generation in human intestinal epithelial cells. In conclusion, the present study showed that dietary CHA and CA inhibited both TNF-a 
and H2O2-induced IL-8 production in vitro, and attenuated DSS-induced colitis in vivo. These indicate that CHA and CA can be important 
anti-inflammatory factors, and use of them may lead to prevention of intestinal inflammation like IBDs.

SL3-2

Effect of Phytochemicals on the Functional Differentiation of CD4+ T cells

Min-Jung Bae*, Mamoru Totsuka1, Makoto Shimizu1

Functional Materials Research Group, Korea Food Research Institute, Korea, 1Department of Applied Biological Chemistry,

 The University of Tokyo, Japan

Helper T (Th) cells are essential regulators of adaptive immune responses and inflammatory diseases. Functional differentiation of Th cells 
into Th1, Th2 or Th17 is critical to immune regulation. This study was undertaken to reveal the unique effect of phytochemicals on Th differentiation 
of naive CD4+ T cells derived from DO11.10 and BALB/c mice. 
In part 1, we examined the effect of isoflavones--daidzein, genistein, and glycitein--on Th1/Th2 differentiation of naive CD4+ T cells derived 
from DO11.10 and BALB/c mice. CD4+ T cells activated in the presence of daidzein demonstrated significantly increased interferon-g secretion, 
Th1-specific transcription factor T-bet mRNA expression, and enhanced STAT1 phosphorylation upon re-stimulation. The effect of daidzein 
was preserved in the absence of antigen-presenting cells and the presence of an estrogen receptor (ER) antagonist. These results indicate that 
daidzein directly affects naïve CD4+ T cells to enhance Th1 differentiation independent of ER signaling, becoming one of the unique points 
in this study.
In part 2, we examined the effect of naringenin on Th17 differentiation of naive CD4+ T cells derived from DO11.10 and BALB/c mice. CD4+ 

T cells activated in the presence of naringenin demonstrated significantly increased IL-17 secretion, Th17-specific transcription factor RORγt, 
IL-17, IL-23R mRNA expression, and enhanced AhR mRNA and transcription activity upon re-stimulation. Naringenin increased IL-17 secretion 
more significantly than any other AhR agonist. Naringenin also enhanced IL-6 and TGF-β mRNA expression and IL-6 transcription activity 
of antigen-presenting cells. These results indicate that naringenin affects naïve CD4+ T cells to enhance Th17 differentiation through IL-6 and 
TGF- βsecretion in APC and AhR activity in CD4+ T cells. Our results provide a basis for future studies on naringenin that modulates Th17 
differentiation and may provide beneficial information for the safety of phytochemicals related to Th17-skewing allergic inflammatory response.
Our results provide evidence that, at least in a mouse model, phytochemicals are capable of inducing a modulation in T-helper cell balance. 
More widely, it was expected to identify new therapeutic substances with potential immune-modulating activity that may be exerted in humans 
following exposure.
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SL3-3

Selenate Prevents Adipogenesis by Activating TGF- Signaling Pathway

Gyo-Nam Kim*, Choonyoung Kim1, Wiacek Julie2, Chihyu Chen1, Kee-Hong Kim1

Department of Food Science and Biotechnology, Kyungnam University, Korea, 1Department of Food Science, Purdue University, USA, 
2International Coconut Corporation, USA

Adipogenesis was defined as a differentiation process of preadipocyte into the adipocytes. Thus, to control of adipogenesis can be one of the 
most important strategies to prevent obesity. Selenium has been reported to possess potent antioxidant and pro-apoptotic properties. However, 
the precise biological role of selenium for prevention of obesity remains unknown. Here, we showed the potential role of selenium and its 
molecular mechanism underlying regulation of adipogenesis of 3T3-L1 cells. We found that selenate dose-dependently inhibited adipogenesis, 
accompanied by reduced level of adipogenic marker genes, such as PPARγ and fatty acid synthase (FAS). This anti-adipogenic function of 
selenate was limited to the early phase of adipogenesis. Interestingly, selenate pretreated preadipocytes also displayed impaired adipogenesis, 
suggesting a role of selenate in fate determination of preadipocytes. To obtain further mechanistic insight into selenate’s anti-adipogenic function, 
we then tested the effects of various kinase inhibitors such as SB431542 (a TGF-β receptor), SP600125 (a JNK), and LY294002 (a PI3K), on 
adipogenesis of selenate-treated preadipocytes. Among these inhibitors, SB431542 completely restored selenate-inhibited adipogenesis. Moreover, 
selenate treated 3T3-L1 cells exhibited a dose-dependent expression of genes involved in TGF-β signaling. Selenate was able to induce expression 
of TGF-β downstream genes in preadipocytes to a similar extent of recombinant TGF-β protein. These results implicate that the inhibitory action 
of selenate is strongly linked to the TGF-β1 activation both in undifferentiated preadipocytes and the early phase of adipogenesis. Taken together, 
our results reveal a novel function of selenate in adipogenesis. This preventive and inhibitory role in adipogenesis appears to be specific to 
selenate, which is generally considered to have the least cancer preventive function among other forms of selenium. Since TGF-β is a multipotent 
cytokine affecting on a wide range of cellular processes, including inhibition of adipogenesis, our study also elucidates selenate as a new inorganic 
dietary activator of TGF-β signaling.

SL3-4

Isoangustone A, a Novel Compound of Licorice, Inhibits Cell Proliferation by Targeting PI3K, 
MKK4, and MKK7 in Human Melanoma

Nury Song

Program in Food Science and Biotechnology, Department of Agricultural Biotechnology, Seoul National University, Korea

The root of the licorice (Glycyrrhiza) plant species has been used in herbal medicine. Multiple lines of evidences have been shown that licorice 
extract possess antioxidant, antitumor, and anticarcinogenic effects. Glycyrrhizin (GL), a triterpene compound, is the most abundant constituent 
of licorice. However, a high intake or a long-term consumption of GL causes many side effects, such as hypertension, hypertensive, and hypokalemia. 
Therefore, it is important that the finding of another novel compounds of licorice. In this study, we demonstrated the inhibitory effect of isoangustone 
A (IAA), a novel active compound of licorice on cell proliferation in SK-MEL-28 human melamona cells. It significantly inhibited anchorage- 
dependent and -independent cell proliferation by blocking cell cycle progression of cells at G1 phase. The expressions of G1 phase related 
proteins such as cyclin D1, cyclin E, CDK2 and CDK4 were decreased by treatment of IAA. As shown by western blot, IAA suppressed the 
phosphorylation of Akt and JNK. Kinase assay data demonstrated that IAA inhibited PI3K, MKK4, and MKK7 kinase activity and the inhibition 
was due to the direct binding with IAA. We also found that IAA directly bound to these proteins in an ATP-noncompetitive manner. In a 
xenograft mouse model, IAA significantly suppressed tumor growth and volume of SK-MEL-28 cells. Overall, these results indicate that IAA, 
the novel active compound of licorice, suppressed SK-MEL-28 human melanoma cell proliferation by directly targeting PI3K, MKK4, and MKK7, 
which might contribute to a molecular basis for the anti-carcinogenic agent of the new licorice active compound.
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SL3-5

Neurite Outgrowth Induced by Spicatoside A, a Steroidal Saponin, via the Tyrosine Kinase 
A Receptor Pathway

Jinyoung Hur*, Pyeongjae Lee1, Sun Yeou Kim2

Korea Food Research Institute, Korea,
1Semyung University, Korea, 2East-West Integrated Medical Science Research Center, Kyung Hee University, Korea

Although nerve growth factor (NGF) therapy is an available option for the treatment of Alzheimer's disease, several limitations exist in its 
medical application. In the present study, we examined the neurotrophic effects of spicatoside A isolated from Liriope platyphylla on PC12 
cells as well as the mechanisms involved in this process. Spicatoside A (10 µg/mL) induced neurite outgrowth similar to NGF (50 ng/mL). 
Furthermore, spicatoside A, a steroidal saponin, activated extracellular signal-regulated kinase 1/2 (ERK 1/2) and phosphatidylinositol 3-kinase 
(PI 3-kinase/Akt) via tyrosine receptor kinase A (TrkA), which is responsible for the induction of the neuritic process. The effects of NGF 
and spicatoside A on neurite outgrowth disappeared in TrkA knockdown PC12 cells by siRNA. In conclusion, neuritogenic effects resulting 
from spicatoside A may be involved in TrkA activation.
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P01 -001

Influence of Sulfur Application Timing on the Physicochemical and 
Sensory Properties of Onions
Eunjin Kwon*, Dayeon Ryu, Jeonghee Surh Department of Food and 
Nutrition, College of Health and Welfare, Kangwon National University, 
Korea

Two types of onions cultivated with different method of sulfur application 
(designated as S1- and S2-onion) were examined for their physicochemical and 
sensory properties, and then compared with the onion from Muan, Jeonnam as a 
counterpart control. During the onion cultivation, methylsulfonylmethane 
(MSM) was sprayed twice starting at 2 months before harvest with one month 
interval for S1-onion. For S2-onion, the MSM was sprayed once onto surface 
soils before seeding, and then once again at 2 month before harvest. The 
proximate compositions for the two types of onions were not significantly 
different from the control onion. The amounts of thiosulfinate, a major 
sulfur-containing compound in the onions, were not significantly different 
depending on the sulfur application and its timing, therefore, no noticeable 
difference in the strength of spicy hot taste of the onions. Nevertheless, the total 
reducing capacity measured with Folin-Ciocalteu reagent was appreciably 
higher in the S2-onion than S1-onion (p<0.05). The results implicates that the 
sulfur application would affect positively the quality of onions under the 
condition where sufficient time is given for soil mineralization.

P01 -004

Effects of Robinia pseudo-acacia L. Seed Oil and Prunus 
jamasakura Sieb. Seed Oil on the Serum and Tissue Lipid Profiles 
in Mice 
Kyung-Soon Choi*, Keun-Hee Chung, Kyung-Ok Shin, Yong-Hwan Kim1 

Department of Food and Nutrition, Sahmyook University, Korea, 1Department 
of Food Science & Biotechnology, Kyonggi University, Korea

To identify seed oils rich in unsaturated fatty acids and study their effects on 
serum and tissue lipid profiles, Robinia pseudo-acacia L. seed oil and Prunus 
jamasakura Sieb. seed oil were fed to mice. Kidney weights of mice fed 
Robinia pseudo-acacia L. seed oil were higher than those of control (p<0.05). 
Total cholesterol, HDL-cholesterol, and LDL-cholesterol levels in serum were 
higher in the Robinia pseudo-acacia L. seed oil group (p<0.05). Triacylglycerol 
level in serum was higher in the Prunus jamasakura Sieb. seed oil group 
(p<0.05). There were no significant differences in fatty acid composition 
between the two seed oils and other vegetable oils. Accordingly, it is necessary 
to further study the antioxidant effects of these oils.

P01 -002

Influence of Fermentation Time on the Amino Acids Profiles of 
Traditional Soy Sauce and Soybean Paste
Eunjin Kwon*, Dayeon Ryu, Ki-Hyo Jang, Jeonghee Surh Department of 
Food and Nutrition, College of Health and Welfare, Kangwon National 
University, Korea

Traditionally prepared 6 kinds of soy sauces and 4 kinds of soybean pastes 
fermented for 4 months up to 7.3 years were examined for their amino acids 
(AA) profiles. As the fermentation time increased, the protein contents of the 
soybean pastes were not noticeably different, while those of the soy sauces 
increased significantly (p<0.001), which was presumably due to the 
concentration of the soy sauces with time. For both soy sauces and soybean 
pastes, the amounts of total AA tended to increase with time and those of 
essential amino acids (EAA) and non-EAA (NEAA) increased as well. 
Nevertheless, % compositions of EAA and NEAA remained relatively constant 
throughout the fermentation time. For the soybean pastes, total AA constituted 
63% of the crude proteins in those fermented for 4 months, and the portion 
increased up to 99% with time, which implicated that non-protein nitrogen 
compounds might have been converted to proteins during fermentation. For the 
soy sauces, longer-fermented one presented significantly higher percents of free 
AA, which suggested that the structural AA in the soy sauces might have been 
decomposed into free AA by the microorganisms involved in the fermentation.

P01 -005

Chemical Composition and Heavy Metal Level of Nuts Selling in 
Korea
Keun Hee Chung*, Kyung Ok Shin, Kyung-Soon Choi Department of Food 
and Nutrition, Sahmyook University, Korea

The purpose of this study was to analyze and assess the stability of nutrients 
and heavy metals in nuts that are widely distributed and consumed. The lipid 
contents of the nuts and seeds ranged from 43.2/100 g to 69.8 mg/100 g, 
whereas dried figs contained 2.5 mg/100g lipid (lowest). Hydrophobic amino 
acids dominated the protein compositions of the nuts and seeds with a range of 
1348.6 mg/100 g for dried figs to 10,284.6 mg/100 g for pumpkin seeds. 
Hydrophilic amino acids dominated the seed protein composition with a range 
of 341.1 mg/100 g for dried figs to 3008.8 mg/100 g for pumpkin seeds. The 
PUFA (C18:2+C18:3+C20:2) contents of the walnuts, dried figs, sunflower seeds, 
and wheat nuts were 76.7%, 69.1%, 69.9%, and 60.2%, respectively. The Zn 
content of pistachios was highest, whereas that of macadamia nuts was lowest 
(p<0.0001). Cd contents ranged from 0.43 to 0.57 ppm. Pb content was highest 
in the wheat nuts (p<0.0001). Generally, nuts and seeds are imported in Korea. 
According, continuing assay for safety is necessary to maintain people healthy 
and to protect expenditure for health problem.

P01 -003

Effects of Dietary Taxus cuspidata Sieb. et. Zucc. Seed Oil and 
Chaenomeles sinensis (Thouin) Koehne Seed Oil on the Serum and 
Tissue Profiles in Mice
Kyung-Soon Choi*, Keun-Hee Chung, Kyung-Ok Shin, Yong-Hwan Kim 
Department of Food and Nutrition, Sahmyook University, Korea, 1Department 
of Food Science & Biotechnology, Kyonggi University, Korea

A total of 15 ICR mice, with five mice in each experimental group, were fed 
10% corn oil, Taxus cuspidata Sieb. et. Zucc. seed oil, or Chaenomeles sinensis 
(Thouin) Koehne seed oil to study their effects on the serum and tissue lipid 
profiles in mice. Liver, kidney, and intra-abdominal fat weights were higher in 
the Taxus cuspidata Sieb. et. Zucc. seed oil group than the other groups 
(p<0.05). Serum total cholesterol, HDL-cholesterol, and triacylglycerol levels 
were higher in the Taxus cuspidata Sieb. et. Zucc. seed oil group (p<0.05). 
Serum LDL-cholesterol level was higher in the Chaenomeles sinensis (Thouin) 
Koehne seed oil group compared to the other groups (p<0.05). In conclusion, 
there were no differences in lipid composition between the three seed oils and 
other kinds of vegetable oils. Therefore is necessary to further study the 
applicability of these seed oils.

P01 -006

Evaluation of Back-scattering and Transmission Raman Measure-
ments for Discrimination of Geographical Origin of Rice 
Jinyoung Hwang*, Hoeil Chung, Sukwon Kang1, Kangjin Lee1 Analytical 
Spectroscopy Lab., Department of Chemistry, Hanyang University, Korea, 
1National Academy of Agricultural Science, Rural Development Admini-
stration, Korea

Adulteration and mislabeling of agricultural products is a problem in many 
fields of the food industry. In the case of rice, the determination of authenticity 
is a more complex issue as it can depend on both geographical origin and 
cultivar of products. However, the geographical location or rice cultivar can not 
be distinguished by image analysis. In this study, we have attempted to discri-
minate Chinese and Korean rice samples using back- scattering and transmis-
sion Raman measurements. Rice samples from domestic and foreign origins 
were acquired and the corresponding Raman spectra (back-scattering and 
transmission) were collected. The spectral difference of rice samples among 
different geographical origins is very small; therefore, the important factor for 
the discrimination of Chinese and Korean rice is correct sample representation. 
To improve the sample representation, we collected Raman spectra of rice 
samples packed with 1.5cm thickness by using transmission Raman measure-
ment. Principal component analysis (PCA) combined with linear discriminant 
analysis (LDA) was used as a chemometric method for the discrimination of 
geographical origins of rice.
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P01 -007

Volatile Flavor Components in Duchung Yakgwa Made by Different 
Methods
Min Kyung Kim*, Yun Geun Kim1, Sook Kyung Hyun, Sung Hee Choi 
Department of Food Science and Nutrition, Dongeui University, Korea, 
1Sancheong Oriental Medicinal Herb Institute, Korea

 
Volatile flavor components in duchung yakgwa made by two method were 
analyzed and identified. Improved method baked it in the oven, traditional one 
fried it in oil. The extraction of volatile flavor compounds of two samples were 
accomplished by simultaneous distillation extraction method (SDE) using a 
Likens and Nickerson’s extraction apparatus. The concentrated extracts were 
analyzed by GC and GC-MS. The main flavor compounds in the former were 
hexanal, (E)-caryophyllene, α-copaene, α-humulene and β-ionone originated 
from duchung, cinamaldehyde originated from cinnamon. Two samples were 
stored in incubation. Traditional yakgwa formed rancid odor quickly. The main 
rancid odor compounds were six kinds of acids including hexanoic acid, which 
formed newly after storage. The amounts of pentanol and isoamyl alcohol 
originated from fermentation were higher in traditional yakgwa than improved 
one. The main flavor compounds such as hexanal, (E)-caryophyllene, β-ionone 
and cinamaldehyde remained in improved one after storage. 

P01 -010

Setup and Screening of LibertyLink® RICE 62 from Rice in the 
Korean Market by Real-time PCR
Kyungsuk Ryu*, YouJin Kwon, Junhwan Ryang, Cheongtae Kim Food Safety 
Research Institute, Nongshim Food Co., Ltd., Korea

GM technology has been used for over 20 years and derived crops continuously 
expanded in industrialized countries Recently, unapproved genetically modified 
rice events have constantly increased and being imported from China and USA 
following made it into consumption in Asian countries and restaurants. In this 
study, setup of detection step as well as screening of LibertyLink® Rice 62 one 
of the unapproved GM rice events in Korea were carried out. 20 samples of rice 
and processed rice products from Korean market were used as analysis samples 
for identification of GM events with real-time PCR, the target sequences were 
P35S::BAR and rice endogenous genes. Analysis was performed using real- 
time quantitative TaqMan® PCR procedure for detection of LibertyLink® Rice 
601 and 62. As results, highly sensitive and rapid output for detection of P35S:: 
BAR. with 10 copies of LOD at 0.005% could be obtained. By 100 ng of DNA 
/reaction for GM detection, P35S::bar positive samples were determined as 
LibertyLink® Rice including LibertyLink® Rice601 and 62 by real-time PCR, 
from those samples, none of rice GM were identified due to absence of 
P35S::BAR.

P01 -008

Volatile Flavor Components in Parched Barleys for Adding to Green 
Tea
Min Kyung Kim*, So Ra Sin, Sung Hee Choi Department of Food Science 
and Nutrition, Blue-Bio Industry RIC, Dongeui-University, Korea

To make as new tea having good flavor and functional property by using green 
tea of low quality, naked barley and barley were selected to mix with green tea. 
The extraction of volatile flavor compounds of two samples were accomplished 
by simultaneous distillation extraction method (SDE) using a Likens and 
Nickerson’s extraction apparatus. The concentrated flavor extracts were 
analyzed and identified by GC and GC-MS. The GC patterns of the flavor 
components of two samples were different a lot. The main volatile flavor 
components in two samples were alkyl pyrazines. The compounds including 
3-methylbutanal, 2-methylbutanal, dihydro-2-methyl-3(2H)-furanone, 2,5-dimethyl 
pyrazine and 3-ethyl-2.5-dimethyl pyrazine were isolated from naked barley. 
On the other hand, the compounds including thiophenes, thiazoles, sulfides and 
pyrroles with burnt odor were isolated from barley. The parched naked barley 
was better than barley for adding to green tea.

P01 -011

Physiochemical and Functional Properties of Organic or Conventional 
Apples
Seung-Hee Nam*, Jeong-Hwa Kang, Bong-Yun Oh, You-Seok Lee, Mi-Hyang 
Jang, Kyong-Ju Choi Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

Recently, organic fruits or vegetables receive the increased attention since 
people are aware of personal health and environment. However, little scientific 
data have been given for benefits of organic fruits and consumer’s trust. In this 
study, apples were cultivated conventionally or organically and their qualities 
were evaluated with respect to physiochemical properties and physiological 
functions. Organic apples had a 6% more crude protein but less hardness, a 23% 
lower fruit weight compared to those of conventional ones. Organic apples 
contained a half amount of essential minerals like iron (6.6 vs 11.4 ppm), 
manganesium(0.5 vs 0.8 ppm), zinc (2.4 vs 3.1 ppm), but did no difference in 
other compounds like sodium and potassium, compared to those of 
conventional ones. For functional characterization, organic apples contained the 
127% chlorogenic acid, 138% total phenolic compounds or 184% flavonoids, 
compared to conventional apples. In addition, organic apple showed a 11% 
higher antioxidant but lower NO scavenging activity. Overall, those results 
indicate that organic apple exhibited better product quality and physiological 
functions than conventional apple.

P01 -009

Acrylamide Levels in Processed Korean Foods Analyzed by LC-MS/MS
Sanghee Lee*, Miyoung Yoo, Jung-A Kim, Minseon Koo, Hyun Jung Kim, 
Dongbin Shin, Sung-Kug Park1, Meehye Kim1 Korea Food Research Institute, 
Korea, 1Korea Food and Drug Administration, Korea

Sample clean-up using HLB Oasis polymeric and Accucat mixed mode anion 
and cation exchange SPE cartridge, LC-MS/MS was validated for the routine 
analysis of acrylamide (AA) in various food products. AA was detected with a 
Fortis dC18 column using 0.5% methanol/0.1% acetic acid in water as the 
mobile phase. The analytical method in the present study was validated 
in-house and good results were obtained with respect to repeatability (RSD 
<5%). The recoveries obtained for a variety of food matrices ranged between 
94.5 and 107.6% when the samples were spiked with 100 µg/kg. Quantification 
during routine monitoring was sensitive enough to detect AA at a concentration 
of 10 µg/kg. The AA levels in a total of 274 samples of potato chips, chips, 
biscuits, French fries, breakfast cereals, chocolate products, tea products, 
seasoned laver, and nut products sampled from Seoul, Korea local supermarkets 
and fast food restaurants were measured.The AA levels in the food groups were 
in the following order: potato chips > French fries > biscuits > tea products > 
chips (except potato chips) > seasoned laver > breakfast cereals > chocolate 
products > nut products.

P01 -012

Analysis of Dietary Fiber Composition of Pear Flesh and Its Practical 
Application for Pear Juice Production
Seung-Hee Nam*, Sun-Hee Yim1, Jang-Hyun Park, Hee-Jeong Chae2, 
Min-Soo Park Food and Farm Management Research Institute, Jellanamdo 
Agricultural Research and Extension Services, Korea, 1Pear Research Station, 
National Institute of Horticultural & Herbal Science, RDA, Korea, 2Food 
Science and Biological Department, Hoseo University, Korea

Pear is practically applied to produce pear juice and its flesh is throwing away 
as a waste although it is consisted of nutritious dietary fiber, accounting for 
35-40% of whole fruit weight. In this study, we investigated pear dietary fiber 
contents of five major pear cultivars and determined optimal enzymatic 
hydrolysis condition of pear fleshes for pear juice production. Five pear 
cultivars showed the 11-30% total fiber content with 0.8-2.2% soluble dietary 
fiber. Dietary fibers were consisted of cellulose (113 mg/g), hemicelluloses (171 
mg/g), pectin (6.3 mg/g), and lignin (10 mg/g). Pear juice was prepared by 
50-70% flesh or 10% flesh powder for 3-12 h at 28-60°C using four commercial 
enzymes. Flesh powder was solubilized up to 50% by the combination of 
pectinase (0.1 unit/mL) and cellulose (0.1 unit/mL). Prepared juice showed 
higher antioxidant activity (62 mM vit C eq.) and anti-diabetic effect (23%), 
compared to those of pear juice. Those results suggested that pear flesh could 
be applicable to produce the pear juice with enrich dietary fibers at pear juice 
farmhouse or food industry. 
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P01 -013

Physiochemical and Functional Characterization of Four Colored Onions
Seung-Hee Nam*, Jeong-Hwa Kang, Bong-Yun Oh, Kil-Ja Kim, You-Seok 
Lee, Kyung-Ju Jung Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

The onion is the second most important spice with garlics. Especially, red 
onions possess predominant physiological function and quercetin contents 
compared to others. The aim of study is to evaluate four different colored 
onions with respect to physiochemical properties and functional composition. 
Red onion showed the more sweetness (1.2 °Bx), sourness (0.33% acidity), 
weight (149 g) but the less hardness (2551 g/cm2) than those of others. Among 
four onions, red onion also had 1.2-3 times more enriched trace minerals while 
white onion had 0.59% more crude protein and 2.2% crude fat contents. White 
onion contained 65% total phenolic content and 25% of flavonoid contents, 
compared to red onion. Quercetin from four onions was quantified by HPLC- 
DAD method. Yellow onion showed the highest quercetin content with 283 
mg/100g, indicating that it is made up for the 66% of red onion or 30% of white 
onion, respectively. Functionally, yellow onion exhibited the highest 73% 
anti-lipid peroxidation and 88% nitric oxide scavenging activity. Those results 
could be applicable for the scientific basis and criteria of practical application. 

P01 -016

Physiochemical Properties and Functionality of Subtropical Vegetable, 
Okra
Jeong-Hwa Kang*, Dong-Mo Son, You-Seok Lee, Seung-Hee Nam, Bong-Yun 
Oh, Kil-Ja Kim, Min-Soo Park Food and Farm Management Research 
Institute, Jellanamdo Agricultural Research and Extension Services, Korea

Since Rapid climate change over the world is progressing by global warming, 
many subtropical vegetables in Korea are tried to introduce as the counter-
measure for global warming. In this study, we cultivated and evaluated Okra fruit, 
leaf, and seed with respect to physical properties and physiological functions. 
Okra seed had a 2-4 times higher ash content with 4.5%, compared to fruit or 
leaf parts. Okra fruit showed a higher moisture content with 91.3% and 
reducing sugar content with 209 mg/g than okra seed or leaf. Okra leaf had 
higher calcium, potassium, and magnesium but okra seed possessed higher zinc 
and iron. Dietary fiber of okra leaf was 2 times higher with 6.6 g/100 g than that 
of fruit with 3.5 mg/100 g.  -carotene or total phenolic compounds of okra leaf 
were a 24 times or 4 times higher than those of okra fruit or seed. Antioxidant 
activity of okra fruit was 5 vit C eq. mg and 5 times higher than those of okra 
leaf or seed. NO scavenging activity of okra was 8.2% at fruit, 6.1% at seed, 
and 3.4% at leaf.

P01 -014

Optimum Salting Conditions and Physiochemical Properties Changes 
for Native Red Leaf Mustard Kimchi 
Jeong-Hwa Kang*, You-Seok Lee, Seung-Hee Nam, Bong-Yun Oh, Mi-Hyang 
Jang, Kyung-Ju Jung Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

Dolsan leaf mustard has been extensively used in leaf mustard kimchi factory. 
However, it is easily cut off dolsan leaf mustard supply in summer due to it’s
the increased cost and softening phenomenon. We evaluated the optimum 
salting conditions of red leaf mustard and their physical property changes. Red 
leaf mustard was treated 5-10% solar salt or sea water salt for 3-7 h. Red leaf 
mustard had 1-2% higher moisture content by solar salt than by sea water salt 
and had 85.9% moisture content by 5% for 5 h salting. Saltiness of red leaf 
mustard was appropriate to be 2.4% with 5% for 7 h salting but not above 3% 
with 7%-10%. Saltiness of red leaf mustard was similar with solar salting 
between sea water salting. The color of red leaf mustard was brighter and more 
reddish with sea water salt than solar salt but rapidly got dark from more than 7 
h treatment on 5% salting. Red leaf mustard became slightly hard with sea 
water salt than solar salt and increased its hardness with 5% for 5 h salting. 
Sensory evaluation result showed that red leaf mustard with 5% for 5 h salting 
was the preferred the most on appearance, saltiness, stiffness, chewiness, and 
color fields.

P01 -017

Quality Characteristics of Adzuki Beans Sediment According to 
Classification
Jee Yeon Ko*, Seuk Bo Song, Koan Sik Woo, Hye In Seo, Jae Saeng Lee, 
Jung In Kim, Hyun Young Kim, Do Yeon Kwak, Tae Wook Jung, Ki Young 
Kim, In Seok Oh, 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

We evaluated the quality characteristics of the adzuki beans sediment according 
to variety. The moisture, crude protein and crude ash contents of the various 
adzuki bean varieties were 8.2-11.1, 15.4-20.6, and 3.3-3.6 g/100 g, respec-
tively. The potassium contents of Chilbo-pat (CB) and Hongeon-pat (HE) were 
875.1 and 873.1 mg/100 g, respectively. The calcium contents of Jungbu-pat 
(JB) and Kumsil-pat (KS) were 73.6 and 73.2 mg/100 g, respectively. The high 
level of magnesium content (131.4 mg/100 g) was found in Yeonkeum-pat 
(YK). The yields of adzuki beans sediment according to variety were no 
difference at the wet basis (188.3-204.7%) and dry basis (62.1-66.0%). The 
L-value on sediment of YK and KS were 67.0 and 68.0, respectively; however 
the CB was appeared lowly with 54.0. The high level of a- (6.6) and b-value 
(12.8) was found in YK, however the CB was appeared lowly with 3.8 and 5.9, 
respectively. There was not difference in particle-size distribution, water 
binding capacity and solubility of adzuki beans sediment according to variety. 
The high level of peak (3.79 RVU), trough (3.75 RVU), final (7.33 RVU) and 
setback viscosity (3.54 RVU) was found in JB.

P01 -015

Physiochemical Properties Analysis of Dolsan or Native Red Leaf 
Mustard Harvested on Different Seasons
Jeong-Hwa Kang*, Seung-Hee Nam, You-Seok Lee, Bong-Yun Oh, Sun-Kyung 
Lee, Kyong-Ju Choi Food and Farm Management Research Institute, 
Jellanamdo Agricultural Research and Extension Services, Korea

Leaves mustards are known to nutritious and well being vegetable since they 
possess many functional compounds such as cynigrin, anthocyanin, chlorophylls, 
or polyphenol contents. In this study, Dolsan (pyunggung, neukdongi, or 
goheung) and native red leaf mustard were harvested spring or fall season and 
evaluated their physiochemical properties and functional compounds. Moisture 
contents of leaf mustards were the 85.2-95.9% and higher at spring season than 
fall season. The lightness of leaf mustard was higher at spring season than fall 
season and high at neukdongi with 41.2 but low at native red with 29.1. The 
hardness of leaf mustard was higher at fall season than spring season and the 
highest at goheung leaf mustard. Native red leaf mustard had higher amounts of 
calcium, potassium, and magnesium but Dolsan leaves mustard possessed 
higher amount of zinc. Chlorophyll content and antioxidant activity of leaves 
mustards were higher at fall season than spring season. Native red leaf mustard 
had higher total phenolic content (6.19 mg/g), anthocyanin (437.0 µg/g), or 
antioxidant activity (85.8Vit.C.eq.µg), compared to those of three Dolsan leaves 
mustards.

P01 -018

Antioxidant Compounds and Antioxidant Activities of Sweet 
Potatoes with Cultivated Conditions
Koan Sik Woo*, Yong Hwan Lee1, Hye In Seo, Jee Yeon Ko, Seuk Bo Song, 
Jung In Kim, Hyun Young Kim, Jae Saeng Lee, Do Yeon Kwak, Tae Wook 
Jung, Ki Young Kim, In Seok Oh, Heon Sang Jeong2, Youn Ri Lee3 

Functional Cereal Crop Research Division, Department of Functional Crop, 
National Institute of Crop Science, Rural Development Administration, Korea, 
1Crop Environment Research Division, National Institute of Crop Science, 
Rural Development Administration, Korea, 2Department of Food Science and 
Technology, Chungbuk National University, Korea, 3Department of Food and 
Nutrition, Daejeon Health Science College, Korea

Effects of cultivated conditions on antioxidant compounds and antioxidant activities of sweet 
potatoes (Ipomoea batatas (L.) Lam) were determined. The cultivated variety was Shinyulmi, 
and they were cultivated in a conventional culture, successful cropped hairy vetch culture, 
successful cropped barley cultivation, successful cropped rye cultivation, successful cropped 
mix-seeding of hairy vetch and barley, successful cropped mix-seeding of hairy vetch and 
rye, and not fertilizer. The brix degree, moisture, protein, and ash content of the sweet 
potatoes did not significantly change with the cultivated conditions. However amylose, total 
dietary fiber, and mineral content had significant changes. The total polyphenol, flavonoid, 
and tannin content of the methanolic extracts of the sweet potato's pericarp showed 
significant differences from cultivated conditions, however, the sweet potato's sarcocarp did 
not significantly change. The highest DPPH and ABTS radical scavenging activities of the 
methanolic extracts of the sweet potatoes were 958.81 and 663.53 mg TE/100 g in the sweet 
potato's pericarp on the successful cropped hairy vetch culture.
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P01 -019

Effects of Heating and Added Solvents on Antioxidant Compounds 
and Activities of Sorghum (Sorghum bicolor L. Moench)
Hyun Young Kim*, Koan Sik Woo, Jee Yeon Ko, Seuk Bo Song, Jung In 
Kim, Hye In Seo, Jae Saeng Lee, Do Yeon Kwak, Tae Wook Jung, Ki Young 
Kim, In Seok Oh, Heon Sang Jeong1 Functional Cereal Crop Research 
Division, 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 
activities of the sorghum with heating condition at 120°C for 3 h and added 
solvent (water, ethanol, and methanol). The antioxidant compounds in the 
ethanolic extract were measured by spectrophotometric methods, and 
antioxidative activity was evaluated by DPPH and ABTS radical scavenging 
activities (Trolox equivalent antioxidant capacity; TE). Generally, after heated, 
antioxidant compounds and activities were increased. Total polyphenol contents 
in heated sorghum with added water, ethanol and methanol were 126.79, 65.89, 
and 28.77 mg gallic acid equivalent (GAE)/g sample, respectively (unheated 
sorghum: 33.30 mg GAE/g sample). The highest total flavonoid content was 
65.08 mg catechin equivalent (CE)/g sample added ethanol and this value was 
three times higher than untreated sorghum of 24.12 mg CE/g sample. The 
DPPH and ABTS radical scavenging activities in unheated sorghum were 0.164 
and 0.156 mg TE/g sample, and in added ethanol were 0.847 and 0.788 mg 
TE/g sample, respectively.

P01 -022

A Comparison of Quality Characteristics and Contents of Func-
tional Composition of the Grapes by Environment-friendly and 
Conventional Growing Conditions
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Jin-Woo Lee, Kwan-Su 
Park, Kyong-Ju Choi Jellanamdo Agricultural Research and Extension 
Services, Korea

The aim of this study was to evaluate the chemical compositions and antioxi-
dative activities of grape cultivated with strict management by environment- 
friendly and conventional agricultural farming conditions. The weight of 
conventional and environment-friendly was 289±26.07 g, and 333-368 g, 
respectively. The contents of soluble solids and titrable acidity of organic 
system were similar to those in the conventional grape. The levels of 
anthocyanins extracted from the skin of organic growing grape (158-282 mg%) 
were significantly (p<0.05) higher than conventional growing grape (183±7.3
mg%). In addition, the contents of flavonoid of organic and conventional were 
7.93-10.65 mg/g, and 8.03 mg/g, respectively and the contents of tannin of 
organic grape were significantly (p<0.05) higher than those of conventional 
grape.

P01 -020

Physiochemical Properties Analysis of Organic or Conventional 
Japanese Apricot (Prunus mume) Fruit
You-Seok Lee*, Jeong-Hwa Kang, Bong-Yun Oh, Seung-Hee Nam, Hyun- 
Woo Kim, Kyong-Ju Choi Jellanamdo Agricultural Research and Extension 
Services, Korea

In the recent years, many people are aware of personal health and the 
environment because people are aware of personal health and environment. In 
this study, we evaluated the physicochemical properties and physiological 
function of organicor conventional Japanese apricot (Prunus mume). Organic 
Japanese apricot showed slightly lower amount of major free sugars compared 
to conventional Japanese apricot. Organic Japanese apricot contained 1.45% 
fructose, 1.37% glucose, 9.08% sucrose while conventional Japanese apricot 
had 1.45% fructose, 1.37% glucose, 5.39% sucrose. Conventional Japanese 
apricot possessed 6.43 mg/g of flavonoid and 406 mg/g of citric acid. However, 
β-carotene content of organic Japanese apricot was 13.7% higher with 97.72 
mg/g than that of conventional Japanese apricot with 85.93 mg/g. Antioxidant 
activity of organic Japanese apricot was higher than that of conventional 
Japanese apricot.

P01 -023

Studies on the Volatile Aroma Compounds and Fermentation 
Properties of Fermented Milk Fermented with Buckwheat
Beom-Seon Lee*, Seung-Kook Park Department of Food Science and 
Biotechnology, Kyung Hee University, Korea

To improve the aroma quality of the plain yogurt which is known to be sour and 
less desirable in flavor quality, a gelatinized buckwheat (GB) was added at 
different levels to milk followed by fermentation with commercially available 
mixed strain of lactic acid bacteria. The volatile compounds were analyzed by 
GC-HS-SPME method. Differences in pH, titratable acidity, viable cells, 
viscosity, color value were also measured. The total 11 compounds were 
identified by GC-MS. Of volatile compounds, diacetyl, butanoic acid, and 
2-heptanone were proportionally increased as the levels of GB were increased. 
Undesirable compounds such as acetic acid and 2-butanone were decreased as 
the concentration of GB was increased. Fermentation properties were signi-
ficantly different by the addition of GB. This study indicated that the flavor 
quality of the plain yoghurt can be improved by adding GB for fermentation 
with an additional health benefit from buckwheat.

P01 -021

Determination of Isomaltooligosaccharides in Yoghurt by Using 
HPLC-ELSD
Jinhyouk Ko1,2*, Joong-Ho Kwon1, Byung-Man Kwak2, Jang-Hyuk Ahn2, 
Jong-Su Park2 1Department of Food Science and Technology, Kyungpook 
National University, Korea, 2Food Safety Center, Research and Development 
Institute, Namyang Dariy Company, Korea

A rapid and simple analytical method for the determination of 9 isomaltooligo-
saccharides (IMO) in yoghurts was developed using dispersive solid phase 
extraction (dSPE) clean-up and high performance liquid chromatography with 
evaporative light-scattering detector (HPLC-ELSD). The determination of IMO 
by KOREA Food Code requires complicated sample preparation including 
purification step. Moreover, low peak separation and resolution by refractive 
index (RI) detector is not sufficient to detect IMO in yoghurt, highly fatted and 
emulsified milk products. To overcome these problems, 9 IMO were extracted 
from samples simply with chemical reagent using ISO22662 IDF198 method 
and additional dSPE clean-up. The optimum instrument conditions for the 
determination were used carbohydrate ES 5u column with gradient elution of 
water and acetonitrile and ELS detector. The method for IMO 9 species were 
validated in terms of LOD, LOQ, accuracy, precision and recovery. The newly 
developed method is appropriate for the determination of IMO in yoghurt, is a 
rapid and simple method with excellent resolution in compared with previous 
method.

P01 -024

Impact of Yeast Stains, Diammonium Phosphate, and Elemental 
Sulfur Addition on the Production of Hydrogen Sulfide in Synthetic 
Grape Juice during Fermentation
Ji-Yeon Seo*, Seung-Kook Park Department of Food Science and Biotechnology, 
Kyung Hee University, Korea

Hydrogen sulfide (H2S) is the major malodorous volatile sulfur compound in 
wine, which smells like a “rotten-egg” even at extremely low concentration. 
There are several factors that affect overproduction of H2S during wine 
fermentation. Of the factors, yeast strains, yeast assimilable nitrogen (YAN), 
and elemental sulfur which may be left on the grapes at harvest are the three 
most important factors. In this study, the synthetic grape juice was used for 
fermentation with the addition of different levels of elemental sulfur (ES: 0, 1.7, 
3.4, 6.8 mg/L) and diammonium phosphate (123, 200, 420 mg N/L as YAN). 
Stirred fermentations were conducted at 25°C by two most widely used 
commercial yeasts (Montrachet and Premier Cuvée). In general, total H2S 
productions were the highest when the levels of YAN were at 200 mg N/L for 
both strains. Total H2S increased as the ES levels were increased, except 200 
mg N/L for Premier Cuvée.
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P01 -025

Comparison of the Essential Oil Compositions of Ixeris dentate
(Thunb) Nakai and I. stolonifera A. Gray
Hyang-Sook Choi*, Sae-Bom Won1 Department of Food and Nutrition, 
Kyungin Women's College, Korea, 1Department of Food and Nutrition, Seoul 
National University, Korea

This study was to compare the volatile composition differences between two 
Compositae family, Ixeris dentate (Thunb.) Nakai (IDN) and I. stolonifera A. 
Gray (ISG). Their essential oils were extracted by hydro-distillation extraction 
method, and a total of 93 and 97 components were identified by GC-MS in IDN 
and ISG, respectively. Hexadecanoic acid was the most abundant component in 
both IDN (33.73%) and ISG (39.7%). (Z,Z,Z,)-9,12,15-octadecatrienoic acid 
(18.59%), 6,10,14-trimethyl-2-pentadecanonel (10.39%), and phytol (5.21%) 
were the major constituents in IDN, whereas (Z,Z,Z)-9,12,15-octadecatrienoic 
acid (12.63%), 9,12-octadecadienoic acid, ethyl ester (12.36%), pentacosane 
(5.2%), and 6,10,14-trimethyl-2-pentadecanone (3.18%) were characterized as a 
higher contents in ISG. Interestingly, the contents of phytol and phthalides in 
the volatile oil extracted from IDN were higher than in that extracted from ISG. 
As well, the volatile flavor composition of ISG can easily be distinguished by 
the percentage of sesquiterpene compounds against IDN essential oil.

P01 -028

Determination of Bisphenol A in Canned & Bottled Products by 
Solid Phase Extraction and LC-MS/MS 
Bu Chuhl Choe*, So Young Jung, Jae Min Sin, Min Su Jang, Sang Mi Lee, 
Young Ju Chae Seoul Metropolitan Goverment Research Institute of Public 
Health & Environment, Korea

Bisphenol A (2,2-bis(4-hydroxyphenyl)propane) is an organic compound with 
the chemical formula (CH3)2C(C6H4OH)2. Having two phenol functional group, 
it is used to make polycarbonate polymers and epoxy resins, along with other 
materials used to make plastics. The purpose of this study is to develop 
analytical method for determining bisphenol A using liquid chromatography- 
electrospray ionization-tandem mass spectrometry (LC-ESI-MS/MS) and to 
monitor bisphenol A concentration of canned and bottled food by proposed 
method. A precursor ion (Q1) was 227 Da, and a quantitative ion was 211.8 Da 
(Q3). Each sample was extracted in a mixture of hexane and acetonitrile with 
bisphenol A-d16 as internal standard, and cleaned up with HLB cartridge. LOD 
of this method for bisphenol A was 2 µg/kg and LOQ was 6 µg/kg. The 
recoveries ranged from 95 % to 111 %. 181 commercial samples (128 samples 
of canned food and 53 samples of bottled food) were analyzed to determine 
their bisphenol A contamination levels. The concentration of the bisphenol A in 
canned food and bottled food ranged from N.D. to 0.332 mg/kg, N.D. to 0.06 
mg/kg, respectively.

P01 -026

Chemical Composition of the Essential Oil from Chrysanthemum 
zawadskii var. latilobum Kitamura
Hyang-Sook Choi*, Sae-Bom Won1 Department of Food and Nutrition, 
Kyungin Women's College, Korea, 1Department of Food and Nutrition, Seoul 
National University, Korea

This study was carried out to evaluate the essential oil profiles of Chrysan-
themum zawadskii var. latilobum Kitamura (C. zawadskii) to develop as a 
terpenoid compound marker for Korean natural plants. C. zawadskii belonging 
to the family Compositae has been used in traditional medicine in Korea. C. 
zawadskii was collected from Key-Chungsan botanical garden in Pohang, 
Gyeongbuk, Korea, and its volatile constituents were extracted by the 
hydro-distillation extraction method. A total of 100 were identified by GC-MS. 
Valencene (10.82%) was the most abundant component in profiles of the oil. 
The major interesting components of the essential oil were valencene, δ-cadinol, 
2-methyl-4-(2,6,6-trimethylcyclohex-1-enyl)but-2-en-1-ol, dibutyl phthalate, and 
hexadecanoic acid. These components were selected as the terpenoid marker for 
the quality control tool in C. zawadskii.

P01 -029

Quality Characteristics of Various Rice Flours for Rice Processed 
Products
Kyung-Hyung Ku*, Eun-Jeong Choi, Min-Sun Koo Korea Food Research 
Institute, Korea

This study was performed to analyze and compare proximate composition, 
physicochemical properties on the rice of general mixed varieties using raw 
material of processed rice products. The proximate constitution of samples were 
as follows: 9.05-14.11% moisture, 6.38-7.62% protein, 0.09-0.52% fat, 0.20- 
0.45% ash, 0.80-1.38% total dietary fiber. When the color of samples was 
converted 'L' values was 87.22-93.78, 'a' values was -0.55-0.10 and 'b' values 
was 2.66-8.11. The average particle size of samples was 19.29-67.05 µm, 
glutinous rice was 102.47 µm and gelatinized rice was 154.09 µm, respectively. 
And the swelling power, solubility and water holding capacity of rice were 
7.64-9.17 g/g, 2.26% -6.91%, 109.0-112%, glutinous rice 5.53 g/g, 22.76%, 
124%, and gelatinized rice 9.00 g/g, 30.91%, 469%, respectively. In the thermal 
properties with differential scanning calorimetry (DSC), ∆H value was 2.66 
J/g-10.41 J/g. The pasting properties with rapid viscoanalyser (RVA), peak 
viscosity of rice flour was 207.84-332.36 RVU, glutinous rice was 203.58 RVU, 
and peak viscosity of gelatinized rice lower value than it of rice flour samples.

P01 -027

Determination of Nitrite for Food by High-performance Anion 
Exchange Chromatography and Diazoa Method
Eun Jung Choi*, Young Sook Hwang, Hee Jeong Jeong, Na Young Kim, Ki 
Young Shin, Jung Hun Kim Seoul Metropolitan Government Research 
Institute of Public Health and Environment, Korea

The aim of using nitrite ion in food is an important preservative effect in some 
meat products in particular by inhibiting the growth of several undesirable 
microorganisms, including Clostridium botulinum. The use of nitrites may, 
however, lead to the formation of carcinogenic nitrosamines in meat products. 
The nitrite was analysed using high-performance anion-exchange chromato-
graphy and diazoa method (540 nm). The detection recoveries of nitrite by 
diazoa method in spiked ham was 95.2%, and LOQ (Limit of quantitation) was 
0.2 mg/kg. The recovery rate high-performance anion-exchange chromatography 
was 94.6% and LOQ was 2 mg/kg. The better result of LOQ was shown by 
diazoa method. So, quantitative monitoring of nitrite from 103 commercial food 
was performed by diazoa method. Meat product sample was 23, marine product 
was 12, salted and fermented fish product was 52, 16 was fish meat products. 
Among them, three cases were exceed Korea Food Code, one was salmon and 
others are salted pollac. The range of estimated violated cases from sample by 
Korea Food Code was 0.007-0.035 g/kg.

P01 -030

The Contents of Capsaicinoids and Ascorbic Acid in Hot Peppers 
(Capsicum annuum L.) Grown in Korea
Jeyeong Yeon*, Hyerim Jeong, Lin Li, Seongeung Lee, Junsoo Lee Chungbuk 
National University, Korea

Peppers (Capsicum annuum L.) are appreciated for their pungency as food 
additives and for their pharmaceutical uses. Red pepper has been recognized as 
a rich source of phytochemicals such as polyphenolics, capsaicinoids and 
ascorbic acid. The purpose of this study was to determine the capsaicinoids and 
ascorbic acid contents of the 57 different hot pepper cultivars grown in 
Cheongwon area, Chungbuk, Korea. The contents of capsaicinoids (capsaicin 
and dihydrocapsaicin) and ascorbic acid were quantified by HPLC with 
fluorescence and UV detector. In the 57 pepper cultivars, the amount of 
capsaicin and dihydrocapsaicin was ranged from 1.36 to 152.96 (dry weight 
basis, DWB) and from 0.43 to 61.26 mg/100 g (DWB), respectively. Ascorbic 
acid contents were in range of 695.46 to 1088.28 mg/100 g (DWB). The 
analytical method validation parameters including accuracy, repeatability, and 
reproducibility were measured to ensure the method’s validity. Overall recovery 
for capsaicinoids and ascorbic acid content was close to 100% (n = 5).
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P01 -031

Comparison of Extraction Procedures for the Microbiological Assay 
of Folate Using Tri-enzyme Treatment and Korean Food Standards 
Codex in Vegetables
Seulgi Namkoong*, Yongrae Lim, Yena Kyung, Junsoo Lee Chungbuk 
National University, Korea

For the complete extraction of folates from food matrices, tri-enzyme (α
-amylase, proteases, and conjugase) treatment is recommended. Currently, 
AOAC official method (2004.05. Total folates in cereals and cereal foods. 
Microbiological assay - trienzyme procedure) uses L. casei ssp. rhamnosus and 
the tri-enzyme extraction. However, the official method in Korean Food 
Standards Codex (KFSC) for the folate assay does not use the tri-enzyme 
method. Therefore, the purpose of this study was to compare two extraction 
procedures: tri-enzyme treatment and KFSC method. Folate values were 
1022.25±16.21 (perilla leaf), 1180.6±38.04 (kale), 1260.15±92.30 (vitamin 
vegetable), 1354.89±70.31 (artemisia) by tri-enzyme treatment. However, folate 
values by KFSC method were 104.96±6.93 (perilla leaf), 221.86±32.34 (kale), 
78.48±1.78 (vitamin vegetable), 214.42±7.96 (artemisia). Folate values from 
tri-enzyme treatment were significantly higher than KFSC in all tested 
vegetables. Also, the validation parameters using tri-enzyme treatment were 
reliable and satisfactory. We suggest the use of tri-enzyme treatment for the 
microbiological assay of folates in vegetables.

P01 -034

Development of Maize DNA Reference Materials for GM Analysis
Hyong-Ha Kim*, Su-Kyung Lee, Woo Jeong Kim1, Jung-Keun Suh1,2 Korea 
Research Institute of Standards and Science, Korea, 1BIOnSYSTEMS, Korea, 
2Korean German Institute of Technology, Korea

Korean food labeling policies have a 3% threshold level, and GMO (genetically 
modified organism) analysis methods are established according to the Korean 
Food Standards Codex (KFSC). Among various GMO analysis methods, 
real-time PCR (polymerase chain reaction) is the method of choice for 
quantifying GM content, and is based on relative quantification using calib-
rators. This study reports development of plasmid DNA reference materials 
(RM) which can be used for qualitative/quantitative analyses of GM maize 
MON810. KFSC indicates starch synthase IIb (ssIIb) gene as the endogenous 
gene for GM maize, but currently available plasmid RMs contain the high 
mobility group (hmg) gene instead. We have cloned one copy of the MON810 
transgenic gene along with one copy of ssIIb in one plasmid DNA molecule to 
provide the most suitable calibrator for the KFSC GM tests. Homogeneity tests 
have been performed with multiple samples using real-time PCR. The results 
showed that the DNA is composed of transgene/endogene ratio close to 1 
within the plasmid DNA, and the samples were shown to have between-tube 
homogeneity. Short-term stability tests were also performed and results will be 
presented.

P01 -032

Physicochemical and Functional Qualities of Commercially-available 
Saengshik Products 
Gui-Ran Kim*, Mi-Seon Jeong, Eun-Joo Park, Deokjo Jo, Ji-Young Kwak, 
Akram Kashif, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

Saengshik products usually include dried grains, vegetables, fruits, mushrooms, 
and other functional herbs. In this study, 12 different commercial saengshik
powder products were investigated regarding their physicochemical and 
functional quality attributes. The proximate composition showed variable 
moisture contents (2.39-8.31%), pH (4.36-6.27), and reducing sugar contents 
(1.28-1.68%). The Hunter’s colors were found in range of 74.04-88.92 L-value 
(lightness), -0.78-9.77 a-value (redness), and 10.52-25.02 b-value (yellowness), 
whereas browning color and turbidity were 0.27-1.79 and 0.05-2.70, respec-
tively. The amounts of total phenolics and total flavonoids were also signi-
ficantly different among different products ranging 73.79-288.07, and 2.3-47 
mg%, respectively. The differences were also evident in total chlorophyll and 
carotenoid contents. Determination of DPPH free radical scavenging ability and 
ABTS radical cation decolorization assay provided their antioxidant activities 
in range of 9.52-89.27% and 29.73-98.45%, respectively. The results showed 
pronounced variations in their physicochemical and functional properties of 
locally available saengshik powder products.

P01 -035

Adaptive Neuro-fuzzy Inference System and Fuzzy Inference System 
for Calibration of Lowry Protein Assay
Changho Jhin*, Keum Taek Hwang Department of Food and Nutrition, and 
Research Institute of Human Ecology Seoul National University, Korea

Protein quantisation is fundamental for biochemistry to measure the quantity of 
protein accurately. Lowry protein assay is one of the protein quantisation 
methods which are widely used in biochemical studies. However, although the 
relationship between concentrations vs. absorbance was reported not linear, a 
linear regression model has been used to calibrate. This study was designed to 
improve accuracy of Lowry protein assay calibration. In this study adaptive 
neuro-fuzzy inference system (ANFIS) and fuzzy inference system (FIS) 
models were applied to calibration of the Lowry protein assay, compared with 
linear regression model. Eight different bovine serum albumin (BSA) con-
centrations were measured to train and to validate the models, and four 
additional BSA concentrations were measured to validate the models. The mean 
absolute error (MAE) was calculated to compare the prediction efficiency 
between the models. The ANFIS model with two sigmoid input membership 
functions (2sig) and two FIS models (8tri and 7trap) showed the most accurate 
prediction efficiency compared to the linear regression model: MAE = 18.84 
(2sig), 4.68 (8tri), 4.26 (7trap) and 66.21 (linear).

P01 -033

Long-term Stability Verification of Soybean Reference Materials for 
GM Analysis
Hyong-Ha Kim*, Ah-Reum Lee, Woo Jeong Kim1, Jung-Keun Suh1,2 Korea 
Research Institute of Standards and Science, Korea, 1BIOnSYSTEMS, Korea, 
2Korean German Institute of Technology, Korea

According to the Korean Food Standards Codex of KFDA (Korea Food & Drug 
Administration), Korea has labeling policies for GM (genetically modified) 
food with a threshold level of 3%, and analysis methods are established. This is 
a follow-up study of the development of soybean reference materials (RM). 
Soybean powder was sieved for consistent particle sizes and bottled. Between- 
bottle homogeneity and short-term stability were tested by quantifying the 
GM% for multiple samples, and results showed that, samples were (1) 
homogeneous with GM contents lower than 0.02% in all tests, which was 
sufficient to regard them as non-GM soybean, and (2) stable for up to 4 weeks 
at 60°C. In this study, long-term stability was tested with samples stored at 4°C,
-70°C for 6, 12 months. The results were similar to the earlier homogeneity and 
short-term stability tests with GM% ranging 0.009-0.017%, verifying stability 
of the developed materials for up to 12 months at temperatures lower than 4°C.
We therefore report development of a soybean RM with long-term stability 
which can be used for qualitative/quantitative analyses to determine the 
presence or the mixture ratio of GM soybean.

P01 -036

Detection and Storage Properties of Dried and Frozen Walleye 
Pollock Irradiated by Gamma-ray during 6 Months of Storage at 4°C
JiYeong Baek*, Dong Yong Kim, 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 investigate detection properties and volatile 
aromatic compositions of dried and frozen Walleye Pollock according to 
storage period after irradiation. The samples were irradiated at 0, 1, 5, and 10 
kGy using gamma ray and storaged during for 6 months at 4°C. Their physical 
detection properties were analyzed using PSL, TL and ESR. The analysis of 
volatile aromatic compositions was done by fast GC analyzer. In PSL method, 
non-irradiated dried Walleye Pollock had 173-255 PCs, and irradiated samples 
had 13,786-344,971 PCs. However, frozen Walleye Pollock had under 1,500 
PCs. In TL method, TL glow curves appeared at above 300°C for non-irradiated 
samples. However for irradiated sample, TL glow curves appeared at the 
temperature range between 150-250°C. In ESR method, dissymmetric signal 
which was produced by hydroxyapatite radicals was showed in irradiated 
samples, but not in non-irradiated samples. Finally, we found that volatile 
aromatic compositions were decrease by irradiation. In conclusion, dried and 
frozen Walleye Pollock could be detected by PSL, TL, and ESR whether 
irradiated or not after 6 month storage, except for frozen Walleye Pollock in 
PSL.
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P01 -037

Simultaneous Analytical Method of Residual Pesticides in Agricul-
tural Products Using QuEChERS Sample Preparation Method
Won Young Oh1,2*, Sung Tae Kang2, Young Nae Choi1, Jung Nyun Kim1, 
Hee Duck Lee1 1Korea Advanced Food Research Institute, Korea, 2Seoul 
National University of Science and Technology, Korea

The objective of this experiment was to applicate the QuEChERS method, 
which has simpler procedure to the wider range of agricultural products. For the 
analysis of residue pesticides, applied to the QuEChERS method, Gas chroma-
tography-mass/mass (GC-MS/MS) and liquid chromatography mass/mass 
(LC-MS/MS) was used. The average of recovery from the cabbage at the 
concentration of 0.5 and 2.0 µg/mL as spiked standard compounds was 98.1% 
and 103.8%, respectively. In the blueberry the average of recovery was 104.3% 
and 101%, respectively at the concentration of 0.5 and 2.0 µg/mL. Also, in the 
soybean the average of recovery was 106.8% and 109.3%, respectively at the 
concentration of 0.5 and 2.0 µg/mL. The results of relative standard deviation 
were below 20% at the each spiked concentrations, which means that most of 
standard compounds have high precision. Established method can be applied to 
analysis of 60 pesticides in agricultural products.

P01 -040

Free Amino Acids Contents of Japchae (Korean Traditional Noodle 
with Vegetables)
Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye Young 
Kim2, Eun Kyoung Mo Research and Development Center, DBIO Incor-
poration, Korea, 1Department of Food Science and Technology, Chungnam 
National University, Korea, 2Department of Global Korean Culinary Art, 
Woosong University, Korea

The present study was performed to analyze the taste components of japchae, a 
Korean traditional dish made from sweet potato noodles with various kinds of 
vegetables. Generally, japchae is served with beef and soy sauce. Free amino 
acid compositions of japchae were similar, and no significant differences were 
observed at various extraction conditions. The major free amino acids of 
japchae were glutamic acid, aspartic acid, and arginine. It was considered that 
savory taste was proved to be a main taste of japchae.

P01 -038

Validation of Vitamin E Analysis in Infant Formula by HPLC and 
Collaborative Study Result
Miyoung Baek*, Jaewoo Park, Jisung Park, Sungok Song, Sunghwan Wee 
Livestock Products Standard Division, Animal, Plant, and Fisheries Quarantine 
and Inspection Agency, Korea

The QIA official method of vitamin E isomers (α, β, γ, and δ tocopherol) in 
infant formula is based on normal phase chromatography which the principle is 
outdated and the difficulty of application in laboratories. Improving the 
applicability of the method using commonly used reverse phase chromato-
graphy, the modified method is validated by IUPAC guidelines for validation. 
Vitamin E isomers, α, β+γ, and δ were separated by HPLC with a DAD detector 
using a C8 and C18 column. The vitamin E isomers content in the SRM 1849 
provided by NIST were analyzed within the range of certified values with 
uncertainty. The LODs and LOQs for the vitamin E isomers ranged from 0.2 to 
0.5 mg/kg and 0.5 to 1.0 mg/kg for C18 column and ranged from 0.1 to 0.2 
mg/kg and 0.3 to 1.0 mg/kg for C8 column, respectively. Correlation coeffi-
cients for the calibration curve were 0.998 to 0.999. The recovery of vitamins 
ranged from 92.6-97.7%. The collaborative study, 10 laboratories participated, 
was performed by AOAC guidelines and showed reproducibility as normally 
would be expected from the HORRAT value between 0.5 and 1.5.

P01 -041

Antioxidant Capacities of Japchae (Korean Traditional Noodle with 
Vegetables) 
Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye Young 
Kim2, Eun Kyoung Mo Research and Development Center, DBIO Incorpo-
ration, Korea, 1Department of Food Science and Technology, Chungnam 
National University, Korea, 2Department of Global Korean Culinary Art, 
Woosong University, Korea

Japchae is a Korean traditional dish made from sweet potato noodles, and it 
stir-fried in oil with various kinds of vegetables. In order to investigate the 
antioxidant capacity of japchae, lyophilized japchae powder was extracted with 
methanol (M), ethyl acetate (EA), acetonitrile (AN), and distilled water (W), 
respectively. No significant differences were detected from the extraction yield. 
The M extract (ME) and EA extract (EAE) showed significant higher total 
polyphenol content (TPC) than those of AN extract (ANE) and/or W extract 
(WE). The ME and EAE showed the superior antioxidant activities in the 
DPPH, oxygen radical absorbance capacity (ORAC), and ferric reducing ability 
of plasma (FRAP) assays. Lipid peroxidation was efficiently inhibitited by the 
addition of the japchae extracts in the ferric thiocyanate (FTC) and thiobar-
bituric acid reactive substances (TBARS) assays, but significant differences 
among tested samples were not observed. The correlations between the TPC 
and the antioxidant activities based on the DPPH, ORAC, and FRAP assays 
were highly positive (R2 > 0.829).

P01 -039

Volatile Flavor Analysis of Japchae (Korean Traditional Noodle 
with Vegetables)
Ran Kim*, Seung Mi Kim1, Sung A Jegal1, Sun A Yang1, Hye Young Kim2, 
Chang Keun Sung, Eun Kyoung Mo1 Department of Food Science and 
Technology, Chungnam National University, Korea, 1Research and Develop-
ment Center, DBIO Incorporation, Korea, 2Department of Global Korean 
Culinary Art, Woosong University, Korea

 
Japchae, Korean traditional dish made from sweet potato noodles stir-fried with 
various kinds of vegetables, has been selected as a favorite Korean food by 
foreigners for many times because of its great organoleptic property. However, 
organoleptic compounds related with sensory characteristics of japchae have 
not to be reported. Thus, the objective of the present study was to evaluate the 
volatile flavor compounds of japchae. The recipe of “Korean Food Foundation 
(www.hansik.org)” was used in making of japchae in this study. The volatile 
flavor compounds in japchae were extracted with dichloromethane: pentane = 
2: 1 (v/v), and analyzed using gas chromatography. Approximately 140 kinds of 
volatile compounds were identified: Seven kinds of ester such as 2-methyl butyl 
isobutyrate and methyl salicylate, 27 kinds of alcohols such as heliotropyl 
alcohol and 2-propen-1-ol, 13 kinds of ketone such as 3-pentanone and 
2-nonanone, nine kinds of aldehyde such as 3-methylbenzaldehyde and 
petadecanal, and three kinds of sulfur compounds such as ethylene mercaptane 
and 2-heptane thiol.

P01 -042

Quantification of Flavonoids in Several Commercial Mulberry 
(Morus sp.) Leaf Teas 
Sang-Won Choi*, Won-Jeong Lee, Yeon-Jeong Jang, Yu-Jin Lee, Eun-Ok Kim 
Department of Food Science and Nutrition, Catholic University of Daegu, 
Korea

Flavonoids in mulberry leaf, including isoquercitrin (IQT), quercetin-3-O- 
(6"-O-malonyl)-β- D-glucoside (QMG), astragalin (AG), kaempferol-3-O-(6"- 
O-malonyl)-β-D-glucoside (KMG) and rutin (RT), have been reported to 
possess a variety of biological actions, such as anti-cancer, anti-diabetic, 
anti-hypertensive, anti-aging, and antioxidant activities. Thus, flavonoids were 
known to play important pysiological roles as biological marker for prevention 
of several pathological diseases. We quantified flavonoids in commercial 
available mulberry leaf teas by HPLC, which harvested at different growth 
stage and made by different processing methods. Levels of flavonoids of dried 
mulberry leaf as a control were QMG (507.8 mg%) > IQT (50.1 mg%) > KMG 
(37.8 mg%) > AG (36.8 mg%) > RT (28.8 mg%), in descending order. Among 
several mulberry leaf teas examined, mulberry leaf tea made by roasting 
processing after harvesting at early June had the highest content of flavonoid 
ranged from 1,432.3 to 55.8 mg% of dry weight, whereas mulberry leaf tea 
made by roasting processing after harvesting at early May had less amounts of 
flavonoids. 
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P01 -043

Isolation and Quantification of Dihydroflavonol, Resveratrol, and 
Moracin Derivatives from Fermented Mulberry (Morus sp.) Pomace
Yu-Jin Lee*, Yeon-Jeong Jang, Se-bi Ha, Eun-Ok Kim, Sang-Won Choi 
Department of Food Science and Nutrition, Catholic University of Daegu, 
Korea

Dihydroflavonol, resveratrol and moracin derivatives in mulberry (Morus ap.) 
fruits have been reported to have a variety of biological actions, such as anti- 
cancer, anti-diabetic, anti-hypertentive, antioxidant, and anti-aging activities. 
These active compounds were isolated from fermented mulberry pomace by 
combination of Diaion HP-20 and Sephadex LH-20 column chromatographies, 
and prep-HPLC, and their contents were quantiated by HPLC in the fermented 
mulberry pomace extracts obtained from different mulberry varieties. Among 
five fermented mulberry pomacess examined, "Gwasang 2" and "Iksuppong" 
had higher levels of dihydroflavonols and moracins, whereas "Daesengppong" 
had higher content of resveratrol derivatives. Other cultivars, such as 
"Chungilppong" and "Suwongppong" had less amounts of dihydroflavonol, 
resveratrol and moracin derivatives. Three active compounds were increased at 
early fermentation period, and then decreased with increasing fermentation 
period of mulberry pomace. These results suggest that the contents of 
dihydroflavonol, resveratrol and moracin derivatives vary with cultivar and 
fermentation.

P01 -046

Determination of Amphenicol in Foods Using LC-MS/MS and 
LTQ-orbitrap HRMS
Jong Ho Lee*, Jae-Yeon Lee, Dae Hyun Kim, Cheong-Tae Kim Food Safety 
Research Institute, Nongshim Co., Ltd., Korea

Chloramphenicol (CAP), thiamphenicol (TAP), and florfenicol (FF) are all 
synthetic and broad spec-trum antibiotics belonging to the fenicol drug family 
which have been widely used in veterinary med-icine for treatments of various 
infections. In this work, we developed a rapid analytical LC-MS/MS method 
and confirmation using LTQ-orbi-trap HRMS. Aliquots of the above extracts 
were chromatographed on a Thermo BDS Hypersil (Bellefonte, PA) analytical 
column (2.1 × 150 mm, 5 um), which was kept 30°C in an oven. A gradient 
program was used with the mobile phase, combining solvent A (methanol) and 
solvent B (0.1% acetic acid) as follows : 10% A (initial), 10% A (0-1 min), 90% 
A (6.3-7.3 min), 10% A (7.3-8 min), 10% A (8-15 min). The flow rate was 200 
µL/min while the injection volume was 10 µL. Data acquisition was in negative 
ion selective reaction mode (SRM) using two transition reactions for CAP (m/z 
321→152, 257), TAP (m/z 354 → 185, 290), FF (m/z 356→336, 185) and 
D5-chloramphenicol (m/z 326 → 157). And LTQ-Orbitrap accuracy mass was in 
negative ion mode for CAP (-, C11H12Cl2N2O5,321.00395), TAP (-, 
C12H15Cl2NO5S, 353.99642), and D5-CAP (-, C11H7Cl2N2O5D5, 326.03533).

P01 -044

Comparison of Analytical Methods for Polysaccharides in Aloe vera 
Gel
Young Joo Lee*, Yun-Je Kim, Donggil Leem, Jayoung Jung1, Chang Yong 
Yoon2, Taehyung Yoon, Ji Eun Shin, Tae Seok Kang Nutrition and 
Functional Food Research Team, National Institute of Food and Drug Safety 
Evaluation, Korea, 1Toxicological Evaluation & Research Devision, National 
Institute of Food and Drug Safety Evaluation, Korea, 2Laboratory Animal 
Resources Devision, National Institute of Food and Drug Safety Evaluation, 
Korea

The current analytical method for polysaccharide (PS) in Aloe vera gel, 
phenol-sulfuric acid method, is not specific to aloe PS. We established the 
analytical method for aloe gel PS using Congo Red which selectively reacts to β
-1,4 bonds of aloe PS, and compared the surrogate marker for Aloe vera gel 
with the current functional marker, the total contents of PS. The contents of PS 
determined by Congo Red method in four lyophilized materials were 
154.27±6.29, 38.71±4.91, 136.96±1.54, and 203.34±3.34. Except one material, 
the others showed higher contents of PS by Congo Red method than those by 
phenol-sulfuric acid method. When dialyzed through 3.5kDa tubing, the 
contents of PS in dialyzed samples were lower 62.5 to 73.1% than those in 
non-dialyzed samples. Therefore, the process of dialysis was indispensible. This 
method was quite reproducible in raw materials but hardly applicable to 
commercial products for their intrinsic colors.

P01 -047

A Composition of Organosulfur Compounds and Nutritional 
Components of Garlic (Allium sativem L.) from Different Areas in 
Korea
Miyoung Yoo*, Sunyoung Kim, Sanghee Lee, Dongbin Shin Food Analysis 
Center, Korea Food Research Institute, Korea

The purpose of this study was investigated a composition of organsulfur 
compounds and nutritional components of garlic from six culture regions in 
Korea. The orgarnosulfur compounds Υ-glutamyl peptides, S-allyl-L-cysteine, 
S-allkenyl-L-cysteine sulfoxides and allicin were analyzed by HPLC equipped 
with UV detector and C18 column. The analytical results showed the large 
amounts of Alliin, GSAC and GSPC were found in garlic. The contents of 
alliin, GSAC and GSPC were range of 16.63-29.10, 12.88-24.92, 20.39-38.87 
mg/g garlic (dry base), respectively. Allicin that was major biological compound 
was contained 5.28-7.90 mg/g (dry base). Also, nutritional components such as 
general composition, free sugars and minerals were measured different among 
the garlic. The moisture contents of the garlic were 59.89-64.83%. The crude 
protein, crude fat and crude ash were followed by 6.15-8.37%, 0.16-0.39%, 
1.38-1.53%, 2.75-9.28%, respectively. Free sugars found in glucose, fructose 
and sucrose. 5 kinds of minerals such as Na, Ca, Fe, Se, Ge were detected from 
garlic samples. The above results orgarnosulfur compounds and nutritional 
components in garlic were significantly different among the culture regions. 

P01 -045

Enzymatic Synthesis of Capsiate by Lipase-catalyzed Acylation of 
Vanillyl Alcohol with Capric Acid
Daehwan Kim*, Hunjung Kim, Seungin Hong1, Inhwan Kim1, Sunguk Jung 
Nongshim Co., Ltd., Korea, 1Korea University, Korea

Capsaicin is a very popular substance which naturally present in chili pepper. 
Capsiate is structurally similar to capsaicin, the substance that causes pungency 
in hot peppers, but they largely lack of oral pungency. Capsiate have been 
estimated hot taste threshold that is about 1/1000th that of capsaicin. Further-
more, capsiate have been reported many health effects including inhibited 
angiogenesis, vascular permeability, anti-inflammatory, analgesic activity, anti-
oxidant activity and weight management, thus, displayed possibility as a 
medicine and food supplement. Although capsaicin is commercially available, 
capsiate is hardly present in natural foods. In this study, the enzymatic synthesis 
of vanillyl alcohol with capric acid was performed in vacuum system. The 
factors of this experiment covered moral ratio of substrates, concentration of 
enzyme, reaction time, and especially vacuum system which was a great 
difference to other studies. It was observed that the yields of capsiate were 
96-97%. Compared to other previous studies that carried out in normal pressure, 
in which the capsiate yields were 40-50%. This study suggests insignificant 
result of enzymatic synthesis of capsiate.

P01 -048

GC/MS Profile of Volatile Compounds in Kimchi during Aging
SangPil Hong*, NamHyouck Lee, EunMi Kim, Dong Ahn1 Korea Food 
Research Institute, Korea 1Iowa State University, USA

Volatile compounds of kimchi during aging at 20°C were analyzed by the direct 
purge and trap GC/MS method. Kimchi were stored at 20°C for 6 days. Total 
ion count of volatiles of kimchi at our analyzing conditions increased above 30 
times at 3 days and were maintained to similar level. The identified compounds 
could be divided into 4 groups such as alcohols, aldehydes, esters and acids, 
and sulfur compounds. According to the agening of kimchi, the ion counts of 
alcohols including ethanol, 1-propanol, 1-pentene 3-ol and 1-pentanol increased 
at 2 days and were maintained above this level during 6 days. Aldehydes such 
as 2-propanone and pentanal also showed the similar trend of alcohols 
described above while acetaldehyde and propanal decreased to the zero level at 
3 days. In case of ester group, acetic acid ethyl ester increased from 2 days 
while ethyl butanoate showed maximum at 3 days then decreased. In sufur 
containing compounds, dipropyl disulfide continuously increased during the 
whole agening time, but the other sulfur compounds increased to 2 days and 
then maintained its values while methane thiobis and methyl thirane decreased 
at one day.
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P01 -049

Method Validation and Quantification of Lutein and Zeaxanthin 
from Green Leafy Vegetables Using ASE and UPLC System
Suna Kim*, Ji-Sun Kim Food and Nutrition in Home Economics, College of 
Natural Sciences, Korea National Open University, Korea

The objective of this research was to study the method development and 
validation using accelerated solvent extraction (ASE) and ultra performance 
liquid chromatography (UPLC) system, and then to analyze the contents of 
lutein and zeaxanthin in six green leafy vegetables, Allium tuberosum, Spinacia 
oleracea, Sedum satmentosum Bunge, Pimpinella brachycarpa, Hemerocallis 
fulva L. and Aster scaber. ASE condition was optimized with acetone at 100°C
and 1500 psi with 5min static time and 4 times static cycles. For fast and 
sensitive analysis UPLC method using a BEH C18 column (1.7 µm, 2.1×50
mm) with 85% methanol at 450nm. Limit of detection (LOD) and quantifi-
cation (LOQ) for lutein were the value of 5.1 and 1.7 µg/mL, and LOD and 
LOQ for zeaxanthin were the value of 6.3 and 2.1 µg/mL, respectively. The 
precision inter- and intra-day of lutein and zeaxanthin at three concentration 
levels were 4.04-10.69% and 3.82-9.82% relative standard deviation (RSD). 
Spinacia oleracea showed the highest contents of lutein (49.64±1.28 mg/100g 
of dry weight), and Sedum sarmentosum Bunge showed the lowest contents 
lutein and zeaxanthin (1.84±0.11 and 1.54±0.03 mg/100g dry weight). 

P01 -052

Luminescence Property and Mineral Characterization of Gamma- 
irradiated Fresh and White Ginsengs at Different Cultivated Areas
Jae-Jun Ahn*, Kashif Akram, Deokjo Jo, Eun-Joo Park, Ji-Young Kwak, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea

Irradiation (0-7 kGy) of ginseng is permitted in Korea for the purpose of 
microbial decontamination; under strict labeling, traceability and monitoring 
requirements. An identification study was conducted using photostimulated- 
luminescence (PSL) and thermoluminescence (TL) properties of gamma- 
irradiated fresh and white ginsengs cultivated in different areas. Dose-dependent 
PSL-based screening was possible for white ginseng samples; however 
inappropriate results from the nonirradiated fresh ginseng samples were 
obtained showing PSL intermediate (700-5000) or positive (T2>5000) values 
due to the abundance of minerals on the sample surfaces. TL analysis of all the 
nonirradiated samples gave TL glow curves of low intensity with maximum 
peak after 300°C. However, well-defined irradiation-specific (high intensity 
with maximum peak at about 200°C) glow curves were observed for all the 
irradiated samples, irrespective of their kinds and origins. TL ratios (TL1/TL2) 
were also determined to confirm irradiated (>0.1) or non-irradiated (<0.1) 
results. SEM-EDX and XRD spectroscopic analyses showed that feldspar and 
quartz minerals were the source of typical luminescence properties.

P01 -050

Effect of Different Packing Methods in Codonopsis lanceolata for 
Fresh-cut Product on the Flavor Component Patterns during Storage 
In-Seon Park*, Aye-Ree Youn1, Duck-Joo Choi, Yun-Jung Lee, Youn-Kyeong 
Kim, Mun-Ho Kim1, So-Rye Choi1, Ki-Hwa Kim2, Bong Soo Noh2 

Department of Hotel Food Service and Culinary Arts, JEI University, Korea, 
1Department of Korean Master Work and Culinary Arts, JEI University, 
Korea, 2Department of Food Science and Technology, Seoul Women's 
University, Korea

Samples were washed with micro-bubbling for the fresh-cut Codonopsis 
lanceolata and then treated with different packing methods. Flavor patterns of the 
samples that stored by different packing methods were analyzed using an 
electronic nose system based on mass-spectrometer. The samples such as PP 
(polypropylene film), Nylon-PE (polyethylene), and vacuum-packed were stored 
at 7°C during two weeks. The data were used for a discriminant function analysis. 
Volatile components in the fresh-cut Codonopsis lanceolata increased with 
storage time, and DF1 was moved a positive position to a negative position as the 
storage period increased. In the case of packed with PP, the amount of volatile 
components were increased untill 14 days. Meanwhile, it was not until the flavor 
pattern of vacuum-packed sample was shown after 4 days and increased till 14 
days. The vacuum-packed method was effective for fresh-cut product. The flavor 
patterns were more influenced upon the storage time and the packing methods. 
Application of flavor pattern recognition analysis by electronic nose might be 
useful on keeping quality characteristics of Codonopsis lanceolata.

P01 -053

Measurement Uncertainty Assessment of Curcuminoid Analysis in 
Turmeric by HPLC with Linear Square Fitting
Young-Jun Kim*, Seung-Hyeon Jung1, Youngjae Shin2, Sang-Soon Choi Food
Safety Center, Ottogi Corporation, Korea, 1R&D Center, Ottogi Corporation, 
Korea, 2Department of Environmental Horticulture, Dankook University, 
Korea

This study is aimed to estimate the sources of the uncertainty of high perfor-
mance liquid chromatography (HPLC) analysis of three curcuminoid from 
turmeric (Curcuma longa L) powder and propagate uncertainty of analytical 
results. Measurement uncertainty is associated with the analysis of individual 
curcuminoid, such as standard weight, purity, dilution of standard solution, 
calibration curve, accuracy, and precision. Quantification was based on 
multiple-point calibration by linear square fitting regression. The estimation of 
uncertainty was obtained with systematic and random error based on the GUM 
(Guide to the expression of Uncertainty in Measurement) and URACHEM 
document with statistical analysis and mathematical calculation. The 
concentration of total curcuminoids from turmeric was 3.60 g/100g and the 
expanded uncertainty by multiplying the coverage factor (k=2) was 0.25 g/100 
g at a 95% confidence level. It was concluded that the main sources were in 
order of standard stock solution, calibration curve, repeatability and sample 
preparation. For better results, the experimental process of higher uncertainties 
and personal proficiency are further desired.

P01 -051

Identification of Gamma-irradiated Ingredient in Liquid Sauces Using 
Thermoluminescence Analysis: An Inter-laboratory Blind Trial
Jae-Jun Ahn1*, Kashif Akram1, Ji-Yeong Baek1,2, Jeongeun Lee3, Il-Yun 
Jeong2, Joong-Ho Kwon1 1Department of Food Science and Technology, 
Kyungpook National University, Korea, 2Korea Atomic & Energy Research 
Institute, Korea, 3CJ Cheiljedang Corporation, Korea

An inter-laboratory blind trial was conducted to validate TL-based identifi-
cation of gamma-irradiated (1 and 10 kGy) ingredient (garlic powder) in liquid 
sauces. Two kinds of forty (20 each) coded samples containing irradiated 
ingredient at blending ratio of 0-3% were examined by two different labora-
tories. Nonirradiated and irradiated garlic powders were also analyzed as 
reference materials. Irradiated garlic powder provided a higher intensity TL 
glow peak in temperature range of 150-250°C, which was absent in nonirradiated 
samples. The results were also confirmed by determining TL ratio (TL1/TL2). 
85 percents of validated results were reported by the participating laboratories 
based on analyzed samples containing irradiated or nonirradiated ingredient. 
Problematic results were observed for the samples with 1 kGy-irradiated 
ingredient added in low quantity. TL ratios of all sauce samples were <0.1 
irrespective of their irradiation history, whereas conclusive information was 
provided only by glow curve shape and intensity. Low amount of irradiated 
ingredient could be effectively detected; however, lower threshold limit of the 
detection techniques needs to be established.

P01 -054

Application of Different Techniques to Detect the Presence of 
Gamma-irradiated Component in Low Quantity in Non-irradiated 
Mushroom Powders
Kashif Akram*, Jae-Jun Ahn, Hye-Jin Park, Mi-Seon Jeong, Ji-Young Kwak, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea

Gamma-irradiated (0-10 kGy) dried mushrooms (Lentinus edodes) powders 
were mixed at different ratios (1-10%) in the non-irradiated samples and 
investigated using photostimulated-luminescence (PSL), electron spin 
resonance (ESR) and thermoluminescence (TL) techniques. The PSL results 
from were negative for all samples at 1% mixing ratio, whereas intermediate 
results were observed for the samples containing 5 or 10% irradiated component 
with the exception (positive) of 10% mixing of 10 kGy-irradiated sample. The 
ESR analysis showed the presence of crystalline sugar radicals in 100% 
irradiated samples but the radiation-specific spectral features were absent in 
mixed samples. TL analysis showed the radiation-specific TL glow curves, 
where complicated results were observed at 1% mixing of 2 and 5 kGy- 
irradiated samples requiring careful evaluation to draw a conclusion. TL ratios 
could only confirm the results of samples with 5 and 10% mixing of 10 kGy or 
10% mixing of 5 kGy-irradiated components. SEM-EDX analysis showed that 
feldspar and quartz were major contaminating minerals, responsible for the 
radiation-specific luminescence characteristics.
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P01 -055

Study on the Improvement of the Simultaneous Determination of 
Preservatives by the UPLC System
Jwa-Haeng Park*, Sun Ju Choi, Dong-Hwan Oh, Soo-Yeon Cho, Gee-Ock Lee 
Seoul Regional Center, Animal Plant and Fisheries Quarantine and Inspection 
Agency, Korea

Nine kinds of preservatives such as benzoic acid (BA), sorbic acid (SA), methyl 
4-Hydroxybenzoate (MHB), dehydroacetic acid (DHA), ethyl 4-Hydroxybenzoate 
(EHB), isopropyl 4-Hydroxybenzoate (IPHB), propyl 4-Hydroxybenzoate 
(PHB), isobutyl 4-Hydroxybenzoate (IBHB) and butyl 4-Hydroxybenzoate 
(BHB) were tried by the UPLC separation system of a mixture of these 9 
preservatives simultaneously. The mobile phase contains a mixture of aceto-
nitrile-0.025M ammonium acetate buffer adjusted to (20:80). The buffer was 
adjusted to pH4.5 with 10% phosphoric acid. The analytical column was Waters 
ACQUITY UPLC BEH C18 (1.7µm, 2.1×100mm) and detection was performed 
at 240 nm of UV. Analytical characteristics like selectivity, detection limit, 
quantification limit, linearity and recovery rate were verified. Especially, 
calibration curve of mixed standards showed an available linearity of over 
0.999. This UPLC analytical method for those preservatives require only about 
5 min of separation time. This aspect of economizing analytical time is the most 
attractiveness for common user. In addition, this method provides more 
environmentally friend controlling way by reducing the quantity of mobile 
phase.

P01 -058

Investigation of Irradiation Status of Cinnamon Powders Available 
in Korean Consumer Market
Mi-Seon Jeong*, Gui-Ran Kim, Kashif Akram, Jae-Jun Ahn, Ji-Young Kwak, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea

The market availability of irradiated products requires proper labeling to 
safeguard consumer’s right of choice. In this study, 10 cinnamon powder 
samples of different origins were collected from local consumer market. The 
irradiation history of these samples was investigated by analyzing photo-
stimulated-luminescence (PSL), thermoluminescence (TL) and electron spin 
resonance (ESR). First, the applicability of radiation-specific responses (PSL, 
TL and ESR characteristics) was confirmed for in-house irradiated samples. In 
case of commercial unknown samples of irradiation history, PSL analysis 
screened out one sample as intermediate (700-5000 PCs) while all others were 
negative. Upon TL analysis, the same sample gave weak but clear peak in 
temperature range of 150-250°C. However, TL ratios (TL1/TL2) of all samples 
were <0.1 (negative). The intermediate PSL count and radiation-specific TL 
peak might be due to inclusion of irradiated matters in low quantity. The ESR 
results were similar (no radiation-specific signals) among all commercial 
samples, showing the noteworthy sensitivity of luminescence techniques to 
monitor irradiated cinnamon powders in consumer market.

P01 -056

An Improved ESR-based Detection of Gamma-irradiated Broccoli 
and Korean Cabbage Using Different Sample Drying Techniques
Ji-Young Kwak*, Jae-Jun Ahn, Kashif Akram, Mi-Seon Jeong, Gui-Ran Kim, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea

An improved electron spin resonance (ESR) spectroscopy-based characterization 
of gamma-irradiated (0, 2, 5 kGy) fresh broccoli and Korean cabbage according 
to their irradiation history was conducted. Different pretreatments, such as 
freeze-drying (FD), oven-drying (OD), alcoholic-extraction (AE) and water- 
washing and alcoholic-extraction (WAE), were tried to lower moisture contents 
of the samples prior to ESR analysis. All the non-irradiated samples exhibited 
the single central signal (g0=2.0007) where the effect of Mn2+ was also evident 
especially in Korean cabbage. Upon irradiation, there was an increase in 
intensity of central signal whereas two side peaks, mutually spaced 6 mT, were 
also observed. These side peaks with g1 (left) =2.023 and g2 (right) =1.985 were 
attributed to radiation-induced cellulose radicals. Leaf and stem in broccoli 
whereas root and stem in Korean cabbage provided good ESR signal response 
following irradiation. The signal noise, particularly due to Mn2+ signals, was 
reduced in case of AE and WAE pretreatments, those were feasible conditions 
for sample drying to detect clear ESR spectra of improved side peaks with 
respect to the central signal.

P01 -059

Aroma Active Compounds of Nelumbo nucifera
Mi-Jung Kwon*, Dae-Young Ham, Chang-Sik Woo, Seung-Ho Ko, Hyung-Jye 
Seo Amore Pacific R&D Center, Korea

The volatile compounds of Nelumbo nucifera were obtained by solvent 
extraction and headspace method. To identify aroma active compounds of 
Nelumbo nucifera, GC-MS and GC-olfactometry (GC-O) were performed. A 
total of 130 and 169 volatile compounds were identified by solvent extraction 
and headspace method respectively. 2-phenylethyl alcohol and geraniol, which 
smell rosy-floral, 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 cis-3-hexenol and nonanal in Nelumbo nucifera causes charac-
teristic leafy-green odor. 1,4-dimethoxybenzene, pentadecane, 1-pentadecene, 
4-terpineol, sabinene, and limonene were identified as aroma active com-
pounds by the headspace method and GC-O. The result of the headspace 
method showed that 1,4-dimethoxybenzene, which has cresolic odor, was the 
characteristic aroma compound of Nelumbo nucifera.

P01 -057

Physicochemical and Unleavened Flatbread (chapati)-making 
Properties of Some Corn Cultivars
Hafiz Muhammad Shahbaz1,2*, Faqir Muhammad Anjum2, Joong-Ho Kwon1 

1Department of Food Science and Technology, Kyungpook National University, 
Korea, 2National Institute of Food Science and Technology, University of 
Agriculture, Faisalabad, Pakistan

Gluten-protein from wheat, causing immunochemical reaction in people with 
coeliac disease reflects attention on other cereals to develop gluten-free 
products. In this study, four corn cultivars (Agaiti-2002, Sadaf, Sahiwal-2002, 
and Pak-afgoye) were used to investigate the variability in physical (1000 
kernel weigh, bulk density and rupture force) properties of grains. In addition, 
key physicochemical properties like water absorption, foaming capacity, color 
characteristics and α-amylase activity were also determined. A gluten-free 
flatbread was formulated using CMC as a hydrocolloid and key properties, such 
as color, taste, aroma, chewiness, folding ability and overall acceptability were 
evaluated by a sensory panel. The quality parameters of different corn cultivars 
were significantly different among the corn grains and their flours. Sadaf 
cultivar showed the maximum 1000 kernel weight (308 g) while highest grain 
harness (50 Kg) was recorded in case of Pak-afgoye. The bread made from 
Sadaf flour showed best physical properties (texture analyzer) and sensory 
acceptance. The results were valuable to develop a gluten-free flatbread from 
corn with excellent end-use acceptability.

P01 -060

Determination of Carmine Food Dye in Foods by TLC, HPLC and ICP
Ho-Soo Lim*, Jae-Chon Choi, Dong-Woo Shin, Jae-Myoung Oh, Sung-Bong 
Song, So-Hee Kim Food Additives and Packages Division, National Institute 
of Food and Drug Safety Evaluation, Korea Food and Drug Administration, 
Korea

Carmine is one of colorings used for beverages and other foods. Its active 
ingredient is the aluminum and calcium complex of carminic acid. This study 
describes thin layer chromatography (TLC) and high-performance liquid 
chromatography (HPLC) determination of carmine as carminic acid by diode 
array detection for quantification. Inductively Coupled Plasma (ICP) was used 
to verify that carmine or cochineal extract containing carminic acid has been 
used in foods. In this work, carminic acid is extracted by boiling the sample 
with HCl, purified on a solid-phase extraction cartridge. Carmine in foods was 
analysed qualitatively by TLC on silica gel layers using isopropanol: water: 
0.5M H2SO4 (5:5:1) as developing solvent. The LC separations were performed 
with a Capcell Pak C18 column using a mixture of methanol: phosphate buffer 
(pH6.0) as mobile phase. The presence of carmine in foods was assumed by the 
determination of aluminium contents in foods by ICP. The proposed procedure 
was successfully applied to the determination of carmine in spiked commer-
cially available beverages and other foods.
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P01 -061

Method Development for Multi Residue Screening of Pesticides in 
Agricultural Products by LC/MS/MS
Hwa-Mi Lee*, Moo Song Yim, Hyun-Sook Lee, Seung Young Park, Keun 
Hwa Choi, Soo Jeong Hu, Dae Hyun Cho Hazardous Substances Analysis 
Division, Gyeongin Regional Food and Drug Administration, Korea

Using liquid chromatography-electrospray tandem mass spectrometry (LC–
ESI-MS-MS) which can detect even trace amount, a fast and simultaneous 
analytical method to screen for the presence of residual pesticides was 
developed. Sixty pesticides including forchlorofenuron like a plant growth 
regulator included in this study. For all compounds, two transitions at least were 
monitored, using protonated or deprotonated molecules as precursor ions using 
MRM mode based on the ion mode. The validation test of the developed 
method was followed by carrying out precision, accuracy, recovery, linearity 
and adequate sensitivity. This method showed highly enough sensitivity, 
reproducibility, specificity for the determination of residual pesticides in 
commercial agricultural products. These results can be provided as an effective 
data of the food safety management system in Korea.

P01 -064

Comparative Analysis of Mineral Contents against Regional 
Restaurant Foods Consumed in Korea
Hyun-Jeong Kim*, Ji-Hyun Seo, Hyeon-Jin Cho, Hae-Jung Kwak, Jin-Bong 
Hwang1, Jeung-Sung Lee2, Junsoo Lee3, Sam-Pin Lee The Center for Traditional
Microorganism Resources, Keimyung University, Korea, 1Korea Food Research 
Institute Food Analysis Center, Korea, 2Daesang Corporation, Korea, 
3Department of Food Science and Technology Chungbuk National University, 
Korea

The mineral contents for 12 kinds of the same restaurant foods against 6 regions 
(Seoul, Chungcheongdo, Gyeonggido, Gangwondo, Gyeongsangdo, Jeollado) 
were analyzed. The mineral contents were analyzed by ICP-OES. Na, Ca and 
Mg contents showed highest in kimchijeon (535.36 mg/100 g), ureok 
maeuntang (232.21 mg/100 g), dubukimchi (47.21 mg/100 g) of Gyeongsangdo,
respectively. K and Fe contents showed highest in nokdu-bindaetteok (322.32 
mg/100 g) and dubukimchi (553.32 mg/100 g) of Gangwondo, respectively. P 
content revealed gwangeo maeuntang (231.76 mg/100g) of Jeollado, and Mn 
were visible a high content from dubukimchi of Chungcheongdo. In addition, 
Cu and Zn contents showed higher the nokdu-bindaetteok of Seoul and bulgogi
of Gyeonggido, respectively. However, Se contents did not detect these foods. 
The results will able to help for construction of nutrition ingredient database 
and provide proper nutritional information for same restaurant foods.

P01 -062

Assessment of Quality Characteristics among Stout Types of Beer
Ki Hwa Kim*, Sue Jee Park, Jee Eun Kim, Hey Min Dong, In Sun Park, 
So Yang Hyun1, Kyung Goo Kang1, Bong Soo Noh Department of Food 
Science and Technology, Seoul Women's University, Korea, 1Research and 
Development Team, Jeju Special Self-Governing Province Development 
Corporation, Korea

This study was conducted to evaluate new beer (NB) with the market beer, such 
as Heineken Dark lager (HD), Guinness Draught (GD) and Hite Stout (HS) 
using physicochemical parameters including alcohol contents, bitterness unit, 
sweetness (°P), color and pH. Also, the pattern recognition by electronic nose 
based on mass spectrometry (MS-E nose) and an electronic tongue (E- tongue) 
for discrimination of beers were done. Alcohol contents of NB measured 4.20% 
and bitterness unit of NB has not significant difference with HD (p<0.05). 
Color was lowest contents of others respectively. pH and sweetness has 
significant differences with market beers. The discriminant function analysis 
(DFA) for volatile flavor patterns was done by MS-E nose. From flavor profiles, 
stout types of beer separated by DF1 (discriminant function first score), and 
NB, HD and HS have showed same group of them. A result of E- tongue, a 
clear discrimination was found for the different samples with less sour. It is 
suggested that the DFA given by an MS-E nose and E- tongue could be used to 
evaluate for new product development. Also, the simplicity of validated 
methodology might be possible for evaluation of beer analysis.

P01 -065

Freshness and Quality Change in Tofu Measured by Glucose Level 
Seon-Mi Lee*, Kwang-Geun Lee Department of Food Science and Biotech-
nology, Dongguk University, Korea

Tofu is a healthy and popular soy-food since it is rich in protein, calcium and 
B-vitamins. However, it is very sensitive to microbial growth even under 
refrigeration because of its high moisture content, and pH. In quality 
deterioration of tofu, the level of glucose could be one of the excellent 
indicators. The purpose of this study was to evaluate the freshness and quality 
change of tofu during storage in refrigerator after opening it. The degree of 
freshness is measured by glucose concentration, total bacterial counts and 
surface pH. To estimate glucose concentration in tofu, glucose oxidation assay 
was carried out. After storage of 5 days at 4°C tofu had a change in decrease of 
glucose concentration by 20.3%, and its pH and total bacterial counts reached 
6.1 and 2.80 log CFU/g, respectively. In the equation of relationship between 
glucose concentration and microbial growth is y = -0.0309 + 0.8572, R2 = 0.7728 
(where y = glucose concentration and x = total bacterial counts). Glucose con-
centration and microbial growth are in inverse proportion to each other. Based 
on this study, the freshness of tofu could be evaluated by measuring glucose 
concentration.

P01 -063

Physiological Activities Research and Nutrients of Seafood Addition 
'Kimchi'
Chun Suk Nam*, Mi-Soon Jang, Hee-Yeon Park, Ki-Ho Nam, Kyoung-Chun 
Seo, Ji Hoe Kim Food and Safety Research Center, National Fisheries 
Research and Development Institute, Korea

This study is investigated the effects of nutrients and physiological activities in 
kimchi added the seafood. The seafood kimchi (SK) was made of 7 kinds of 
seafood. It was estimated of nutrition ingredient, vitamin, mineral, amino acids 
and antioxidant effects from SK at 7 days storage. The moisture content of SK 
was between 65-85% and ash and lipid content were similar to that control 
baechukimchi (BK). But crude protein contents of SK samples with 7 different 
kinds of seafood were higher than that of the BK. The mineral content of the 
SK were similar to BK compared, while phosphous and iron content of the 
kimchi added guamegi were highst one of the SK. The amino acids of the SK 
was high in order: glutamate, aspartate, proline and arginine, while the content 
of sulfur amino acid was lower than the others. It was examined antioxidantion 
activity of the 70% ethanol extracts from 7 kinds of SK (SKE). It was result 
from DPPH and total phenol. SKE were showed that did not different to the BK 
in DPPH radical scavenging effect and total phenol. In conclusion, Seafood of 
SK is a very good source of protein and the SK will be index of well-being food 
in moden dietary life.

P01 -066

Variation of Glucosinolate in DH Line Brassica rapa (Chinese 
Cabbage)
Xiangpeng Meng*, Yong-Pyo Lim, Man-Hyun Jo1, In-Ki Ham1, Tae-Il Kim1, 
Eun-Mo Lee1, Jong-Tae Park Department of Food Science and Technology, 
Chungnam National University, Korea, 1Chungcheongnam-do Agricultural 
Research and Extension Services Future High-Technology Agriculture 
Research Division, Korea

Brassica rapa (Chinese cabbage, CC) that presents as a kind of very important 
vegetable has been studied extensively for functional compounds such as 
carotenoids, flavonols, and glucosinolates (GLs). GLs and GLs hydrolysis 
products are known for their bioactivities, especially preventing cancers. In 
order to develop anti-cancer CC variety, 14 double haploid lines and 2 
commercial lines CC were selected and analyzed on variation of GLs amount 
during the whole development stages for every 10 days. All the 3 types of 10 
kinds of GLs were detected by LC-MS: 6 aliphatic GLs, 3 indoly GLs, and 1 
aromatic GLs. GLs accumulation did not have a significant pattern for growing 
stages, and total GLs on 60-day was the highest. The highest total amount was 
detected in line 26110-106 on 70-day, and the lowest in line 27295-16 on 
50-day. Aliphatic GLs was major component (65%-73%), but aromatic GLs 
was the lowest (8%-12%). The highest amount of glucobrassicin (0.4819 
µmole/g dry mass) was detected in line 27263-141, and line 27259-6 had 5 
times higher amount of gluconasturtiin (1.0488 µmole/g dry mass) than 
commercial lines such as Bulam and Enorang.
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P01 -067

Quality Characteristics of Marinated Chicken Breasts by Different 
Cooking Methods: Sous-viding, Steam Oven-roasting, and Pan-frying
Mi Sook Cho*, Jin A Jang, Sung Eun Bae, Ji Eun Oh Department of Nutritional 
Sciences & Food Management, Ewha Womans University, Korea

Sous-vide cooking can be defined as the cooking of raw materials under 
controlled conditions of temperature and time, inside heat-stable vacuumized 
pouches or containers. This technique helps to control oxidation keeping 
density of oxygen lowered and also prevents loss of flavor and water. The 
objective of this study was to investigate the effects of different cooking 
methods on the quality of marinated chicken breasts. Chicken breasts were 
marinated for 24 h and cooked under three different methods and condition 
(sous-viding at 65°C for 1 h; steam oven-roasting at 180°C for 11 min; pan- 
frying at 200°C for 19 min). Proximate composition (crude protein, lipid, ash, 
and moisture), physico-chemical properties (pH, color, and texture), soluble 
protein, and cooking loss were measured. Sensory properties including colour, 
burness, flavor, tenderness, chewiness, juiciness, flavor preference, texture 
preference and overall preference were also evaluated using trained panels. In 
proximate composition, the moisture contents of sous-vide cooked chicken 
breasts were higher than chicken breast by other cooking methods, and protein, 
lipid and ash contents were the highest in pan-fried chicken breast.

P01 -070

The Naturally Occurring Levels of Propionic Acid in Food by 
GC/FID and GC/MSD
Ju-Young Lee*, Hae-Soon Lee, Seung-Chol Lee, Young-Jun Kim, Sang-Soon 
Choi Food Safety Center, Ottogi Corporation, Korea

The propionic acid is naturally contained in foods, and can be encountered 
during food fermentation and aging. Therefore, it is very difficult to distinguish 
between naturally occurring food preservatives and artificially added one. We 
investigated the naturally occurring levels of propionic acid in raw materials 
and fermented foods. We collected 104 foods (36 fishery products, 53 soybean 
fermented products, and 15 cheeses) and analyzed them using GC/FID and 
GC/MSD. We detected propionic acid in 71 fermented samples. Fishery 
products were detected in 23 samples, and propionic acid levels of shellfish 
(10.16-150.28 mg/kg) were the highest. Anchovy (7.65-65.84 mg/kg) and 
skipjack (5.93-60.72 mg/kg) were followed in that order. In typical Korean 
fermented foods, fermented soybean products detected propionic acid in 44 
samples. Among the fermented soybean products, propionic acid was detected 
in soy sauce (N.D.-33.96 mg/kg) and miso (3.12-11.32 mg/kg) but not in red 
pepper pastes. In cheese, the propionic acid level of cheddar cheese was 9.59 
mg/kg, emmental cheese was 874 mg/kg, and camembert cheese was 21.48- 
22.13 mg/kg.

P01 -068

Survey of Heavy Metal Contents in Health Functional Foods
Kwang Hyun Choi*, Hee Ju Yoon, Mi Hyun Ka, Cheon Hoe Kim, Seok Hyun 
Heo, Ju Hong Yang Korea Health Supplements Association Sub. Korea Health 
Supplements Institute, Korea

This study was performed to heavy metal contamination of circulating health 
functional foods in Korea. Concentrations of lead (Pb), arsenic (As), cadmium 
(Cd) and mercury (Hg) were measured in 624 samples using a ICP-MS (Induc-
tively Coupled Plasma-Mass Spectrometer) and mercury analyzer. The 
recoveries of microwave digestion method were Pb 111.54%, As 107.79%, Cd 
110.85% by standard addition method. The recovery of Hg was 94.48% by 
standard addition method. The calibration plot of Pb, As, Cd, and Hg was linear 
in 1-100 µg/kg and 2-8 µg/kg with regression coefficient of 0.999, respectively. 
The average levels were Pb 0.1042 mg/kg, As 0.1374 mg/kg, Cd 0.0253 mg/kg, 
and Hg 0.0075 mg/kg, respectively. Contents of heavy metal were in the range 
of Pb ND-1.980 mg/kg, As ND-0.850 mg/kg, Cd ND-0.310 mg/kg, and Hg ND- 
0.074 mg/kg.

P01 -071

Simultaneous Determination of Nine Artificial Sweeteners in Food 
Using HPLC/DAD/CAD and HPLC-ESI-MS/MS
Won-Bum Jang*, Choong-In Yun, Young-Jun Kim, Sang-Soon Choi Food 
Safety Center, Ottogi Corporation, Korea

Artificial sweeteners are widely used in foods, beverages, and confectionaries 
worldwide. These are hundreds of times sweeter than sucrose. The KFDA 
regulates artificial sweeteners as a food additive. Recently, saccharin sodium, 
aspartame, potassium acesulfame and sucralose are acceptable legally to be 
used as a food additive. However, cyclamate, dulcin, alitame, neotame and 
neohesperidine dihydrochalcone are prohibited sweeteners as they have been 
found to cause cancer. We tried to develop the HPLC analysis method which 
analyze by using Diode Array Detector and Charged Aerosol Detector. The 
sample extractions were pretreated by 0.1N hydrogen chloride, and the 
chromatograms were achieved using mobile phases of distilled water and 0.1% 
trifluoroacetic acid in acetonitrile. Linear calibrations of each artificial 
sweetener were obtained with correlation coefficient (R2) > 0.999. The limits of 
detection (LOD) of the method were 0.01-2.22 mg/kg. The liquid chromato-
graphy-tandem mass spectrometry method was also developed for the simul-
taneous determination of nine artificial sweeteners. The ranges of detection 
limits (LOD) were 0.20-13 µg/kg.

P01 -069

Analytical Method of Mineral Oils in Sunflower Oil
Cheol-Hwan Hwang*, Hae-Soon Lee, Young-Jun Kim, Sang-Soon Choi Food 
Safety Center, Ottogi Corporation, Korea

Paraffin oils comprise a subgroup of the family of mineral oils and waxes. It is 
manufactured from crude mineral oils in various refining steps, such as distill-
ation, extraction, and crystallization, and are subsequently purified by acid 
treatment (oleum method) and/or hydrotreatment (catalytic hydrogenation). The 
condition is described as mineral oil saturated hydrocarbons (MOSH) in foods 
using the GC/FID method. Activated silica gel and aluminum oxide were used 
for column pretreatment. The European Commission (EC) has advised that an 
acceptable level of mineral paraffin in crude and refined sunflower oil should 
not exceed 50 mg/kg. The result showed that sunflower oils (Malaysia 14, 
Spain 3, Ukraine 1) ranged from 10.20 to 41.98 mg/kg (average 25.75 mg/kg). 
The recovery rates were 98 to 104%. The limits of detection (LOD) of the 
method were 10 mg/kg and limits of quantification (LOQ) of method were 20 
mg/kg.

P01 -072

Characterization of Staphylococcus aureus Isolated in Korea 
Traditional Rice Cake
Haejin Wang*, Jooyoung Lee, Dayeon Lee, Dongbin Shin, Yongsun Cho 
Korea Food Research Institute, Food Analysis Center, Korea

Staphylococcus aureus is one of the most common pathogen causing outbreaks 
of food poisoning when a food handler contaminates food products that are 
served or stored at room temperature. A total of 79 S. aureus strains were 
isolated from rice cake to characterize genotypic and phenotypic and were 
tested antimicrobial susceptibility. SEs Phenotype results were SEA (63%), 
SEC (25%) and SEA+SEC (23%). SEs genotype results were sea (23%), sec 
(6%), sea+sec (2.5%). At least 67 (84.8%) of the tested strains showed antibiotic 
resistance properties, 15 strains (18.9%) of them, showed multiple antibiotic 
resistance. The isolates were resistant in order of penicillin (84.8%), telithro-
mycin (6.3%), gentamycin (3.8%) erythromycin (3.8%), cefoxitin screen (3.8%), 
oxacillin (3.8%), tetracycline (2.5%), clindamycin (1.3%), ciprofloxacin (1.3%). 
Isolated strains (n=79) were tested by DiversiLab (bioMérieux) to analyze the 
strain typing of the semiautomated repetitive-sequence-based polymerase chain 
reaction (rep-PCR). The dendrogram compared the relationships of the 79 
isolates collected from rice cake. 
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P01 -073

Contamination Patterns and Subtyping of Listeria monocytogenes in 
the Food-processing Environment Using Automated Repetitive 
Element-based PCR
Jooyoung Lee*, Haejin Wang, Dayeon Lee, Yongsun Cho Korea Food 
Research Institute, Food Analysis Center, Korea

Prevalence of Listeria monocytogenes was determined in food-processing 
environment (fpe) obtained from various processing steps, swabs of fpe 
surfaces during food production. The genetic similarity of strains isolated from 
various processing steps was compared to identify the sources of contamination 
for the fpe using the repetitive-sequence-based PCR method. Eleven strains 
from fpe were analyzed. Results of the similarity analysis revealed two primary 
clusters of L. monocytogenes isolates. Ten strains were found in cluster 1. high 
genetic similarity (>99.1%) suggests that these isolates may have originated 
from the same genotyping. However, clusters 2 was separated at a relative 
similarity of 75%. The prevalence of L. monocytogenes and molecular typing 
result suggest possible routes of contamination. Based on this result, more 
intervention studies to prevent pathogen contamination during food processing 
are needed to insure good hygienic level of products.

P01 -076

Development of Our Country Liqueur Recipe
Jeong-Ran Yun*, Tae-Young Kim, Eun-Young Lee, Han-Seok Choi, Myung-Jo 
Kim1 National Academy of Agricultural Science, Korea, 1Kangwon National 
University, Korea

Liquor of various consume level medicinal ingredients and flavors added to 
target 'liqueur' to develop a form of alcohol known Herbal. Nine kinds of 
medicinal food ingredients to the mixing ratio of 3-5% by the distilled result of 
fresh fruit and pine forest bath Dusongsil feel the sweet scent that smells fennel 
seed, ginger, cinnamon stick and light mint fragrance of spices and nutty flavor 
polygonatum showed. Classification of single and multi-stage liquid still an 
average of 76% alcohol showed both functional and dry fragrance retrospective 
liked was the flavor and aroma. Herbal Liqueur fragrance the average 
concentration of esters of singles still distillate 242 mg%, 197 mg% distillate of 
multistage distiller fast as the flavor of the liqueur was about 45 mg%. 
Composition of the distillate liqueur distilled rice spirits, liqueurs liquid 
distillate, 1.75 times more acetaldehyde, ethyl acetate, 3.4 times, 5.1 times the 
high aromatic content fusel oil was strong. Distillate liqueur over the rice as a 
result of the retrospective of the two harmonious flavor and aroma with a sweet 
alcoholic drink two a mild sense of leaching distillate new herbal liqueur was 
produced mild flavor.

P01 -074

Analysis of Marker/biological Active Compounds of Eleuthero-
coccus Senticosus for Standardization of Raw Material
Chang Hwa Jung*, Sun-Hye Lim, Jiyun Ahn, Tae-Il Jeon, Tae-Youl Ha Korea 
Food Research Institute, Korea

In the development of health functional food, indicators that can be managed 
functionality is an important factor for the raw material standardization. Be 
standardized functionality for managing the most common indicator is 
marker/biologically active compound. Functional at the raw materials in order 
to maintain a certain quality standard is an essential task, the species, parts, 
growth period, and growing environments, etc. should be considered for raw 
material standardization. Eleutherococcus senticosus owes its medicinal 
properties mainly to elutheroside E and B. In this study, we analyzed the 
elutheroside E and B from E. senticosus to help raw material standardization 
according to the different parts, species, environments, and harvest periods. 
Although the contents of elutheroside E and B were not difference in harvest 
periods, the contents were very varied depending on growing environments and 
species. Furthermore, the marker/biologically active compounds were present 
most of the roots and stems. Collectively, our data suggest that different parts, 
species and growing environment of E. senticosus may be considered for the 
raw material standardization in health functional food development.

P01 -077

Metabolic Profiling and Identification of Key Chemical Marker for 
the Fermented Opuntia ficus-indica Using UPLC/TOF MSE

Dong Woon Cho*, Heat Nim Um, Da Som Lee, Dong Gwang Lee, Dae Hee 
Lee, Byung Serk Hurk, Chi Youl Park1, Sang Chul Bae1 Department of 
Bio-Research & Development Center, Sempio Foods Company, Korea, 
1Waters Korea, Korea

The aim of this study was to identify key chemical constituents for the fermented 
Opuntia ficus-indica using UPLC/TOF MSE. Opuntia ficus-indica is a tree-like 
cactus belonging to the Cactaceae family. Native to Jeju island, this plant is 
widespread throughout Central and South America, Australia, South Africa. 
The cactus is rich in nutritional compounds such as ascorbic acid and ploy-
phenols. These fruits have shown antiulcerogenic, antioxidant, anticancer, 
neuroprotective and hapatoprotective activity. Moreover, prickly pear may be 
used for the treatment of gastritis, hyperglycemia, arteriosclerosis, diabetes and 
prostate hypertrophy. But even though these fruit have good functional activity, 
it still hasn’t known metabolic profiling of the fermented Opuntia ficus-indica. 
We perform the fermentation using two species of yeast and present a novel 
UPLC/TOF-MSE/multivariate statistical analysis (MSA) workflow for the 
characterization of the fermentation of Opuntia ficus-indica. In conclusion, we 
found the few unique metabolic compounds only derived from yeast fermen-
tation of Opuntia ficus-indica and proposed the structure of key marker of 
fermentation by MSE analysis.

P01 -075

Development of Analytical Method for Iodine in Food Using ICP-MS
Young Joo Lee*, Yun-Je Kim, YoonJin Lee, JinHa Lee, Donggil Leem, 
Taehyung Yoon, Jin Hee Lee, Tae Seok Kang Nutrition and Functional Food 
Research Team, National Institute of Food and Drug Safety Evaluation, Korea

To establish iodine-selective analytical method for food monitoring, we 
compared several pretreatment conditions for ICP-MS analysis. The recovery of 
spiked samples was examined with the alkali extraction method using TMAH 
(tetramethyl ammonium hydroxide) solution with oven heating (90°C, 3 h). The 
recovery of samples using polypropylene tube for pretreatment was superior to 
that using glass tube, 97.9 to 104.2% and 82.8 to 139.8%. When tellurium (Te) 
was used as an internal standard, recovery was improved by correcting the 
instrumental variation of intensity in ICP-MS analysis. KI and KIO3 in 0.5% 
TMAH used as standard material showed high linearity of R2≥0.9999, 0.9988 
respectively. The recovery of KI in spiked samples was higher than that of 
KIO3. Soybean milk, spinach, and squid were selected as representative samples 
for liquid, fiber-rich and protein rich foods and the contents of iodine were 
1.47±0.19, 0.94±0.06, and 7.45±0.08 µg/100g, respectively. Currently established 
method was applicable to food samples with various matrices.

P01 -078

Determination of Liquid Paraffin in Foods by TLC and Gravimetric 
Analysis after Soxhlet Extraction
Ho-Soo Lim*, Jae-Chon Choi, Dong-Woo Shin, Jae-Myoung Oh, Su-Jin Jang, 
So-Hee Kim Food Additives and Packages Division, National Institute of Food 
and Drug Safety Evaluation, Korea Food and Drug Administration, Korea

Liquid paraffin include the hydrocarbon components of petroleum. It contains 
only carbon and hydrogen molecules with a general formula of CnH2n+2. A 
method for the detection and determination of liquid paraffin in foods is 
described. Liquid paraffin in foods was extracted with n-hexane in a Soxhlet 
apparatus, then purified by passing through an aluminium oxide-packed column 
and eluting with petroleum ether:benzene (9:1). Liquid paraffin was calculated 
after the eluate was dried and then weighed. For qualitation, the dried residue 
was dissolved in dichloromethane, then separated and detected by thin layer 
chromatography using toluene:chloroform (8:2) as developing solvent. The 
proposed method was an effective and inexpensive method for the detection 
and determination of liquid paraffin in foods.
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P01 -079

Identification of Volatile Flavor Components in Commercial Rice 
Makgeolli Using HS-SPME
Heeyong Jung*, Kee Jai Park, Jeong Ho Lim, Hey-Ryun Kim, Jae-Ho Kim, 
Byung-Hak Ahn Korea Food Research Institute, Korea

Volatile flavor components in 12 commercial rice makgeolli (Korean rice wine) 
were analyzed using GC-TOF-MS through headspace-solid phase microextr-
action with fiber (50 µm DVB/CAR/PDMS). Total 110 volatile compounds 
from 12 makgeolli were identified using NIST library, which were 15 alcohols, 
54 esters, 3 aldehydes, 3 acids, 7 others, and 30 unknown compounds. Each 
makgeolli included 41-71 of volatile components. Especially, abundant and 
varied esters known as important flavor components were confirmed in 
commercial makgeolli. Ethyl acetate, ethanol, isoamyl alcohol, ethyl carylate, 
ethyl nonanoate, ethyl caprate, ethyl succinate, 2-mercaptopropanoic acid, 
2-phenylethyl acetate, ethyl laurate, benzeneethanol, ethyl miristate, 15-methyl 
heptadecanoate and ethyl oleate were simultaneously detected in all of 
makgeolli samples. Several compounds (ethyl acetate, ethanol, ethyl carylate, 
ethyl caprate, benzeneethanol and ethyl miristate) have been continuously 
identified compared volatile components from previous studies related to takju, 
yakju and Korean traditional liquors.

P01 -082

Discrimination of Origin for Mung Bean and Polished Mung Bean 
Using Energy Dispersive X-ray Fluorescence Spectrometer
Ji Young Moon*, Bong Soo Noh1 National Agricultural Products Quality 
Management Service, Korea, 1Seoul Women's University, Korea

Samples of mung bean and polished mung bean were analysed for selected 
elements using energy dispersive x-ray fluorescence spectrometer. Elemental 
concentrations, such as P, S, K, Ca, Fe, Sr, Mn, Zn, and Cu, were measured and 
quantified in all the samples using EDXRF. Discriminant analysis was used to 
form mathematical models for predicting the geographic origines. Canonical 
discriminant anaysis results for the mung bean and polished mung bean samples 
indicated prediction accuracies of 97.9 and 95.7%, respectively. Separations 
were visualized by performing canonical discriminant analysis involving the 
same elements as in the discriminant analysis, and plotting canonical scores for 
the two canonical funtions. This method showed a good discrimination result 
between the Korean and Chinese samples.

P01 -080

Comparison of HPLC and Enzymatic Methods to Determine 
Biogenic Amines in Doenjang and Gochujang
You-Kyung Oh*, Jae-Ick Lee, Young-Wan Kim Department of Food and 
Biotechnology, Korea University, Korea

In order to develop rapid quantification of biogenic amines (BAs) in foods, an 
enzymatic method using a bacterial amine oxidase was compared with 
traditional HPLC analytic method. Eight doenjang and eight gochujang
samples were extracted with water, followed by filtration. Total BA contents in 
doenjang and gochujang samples were measured at 20.4-236.8 mg/kg and 
5.69-40.0 mg/kg, respectively by HPLC. Using enzymatic assay was determined 
as 9.82-236.3 mg/kg and 2.47-44.2 mg/kg, respectively at doenjang and 
gochujang. The detection limit of the enzymatic methods was 5 ppm. The 
contents determined by the enzymatic method were correlated to the sum of 
BAs by the HPLC method (R2 = 0.87 and 0.99 for doenjang and gochujang, 
respectively), suggesting that the enzymatic method can be used as a simple and 
rapid quantification of BAs in foods without the time-consuming HPLC 
method.

P01 -083

Capsaicin Content and Scoville Scores of Commercial and 
Traditional Gochujang
Hye Lyun Jeon*, Na Yeon Kim, Hye Lim Oh, Mee Ree Kim Department 
of Food & Nutrition, Chungnam National University, Korea

Gochujang is a traditional fermented hot sauce in Korea. The commercial 
gochujang is produced at large scale by improved fermentation method at food 
company, but traditional gochujang is produced at small scale by traditional 
fermentation method at farm. Degree of hot taste of it is different among farms. 
The aims of this study was to analyse the capsaicin amount and Scoville scores 
of commercial, traditional gochujang. Seventeen kinds of gochujang were 
collected from Chungcheong and Gangwon provinces: 3 kinds of commercial 
gochujang, 14 kinds of traditional gochujang. The hot sensation of gochujang
was determined by Scoville test according to ISO(1995). Capsaicin amount in 
gochujang was analysed by HPLC. Scoville sensory mean scores of commercial 
gochujang was 750-950 Scoville unit and those of traditional gochujang ranged 
from 700-1200. The highest Scoville score showed in Isaac farm, Chogazip 
food among all samples. Capsaicin amount in commercial gochujang was 
75.2-97.1 ppm and traditional gochujang ranged from 60.6-223.8. The highest 
capsaicin amount among 17 samples was Isaac farm. From these results, posi-
tive correlations between Scoville scores and capsaicin amount were observed.

P01 -081

Dietary Royal Jelly Improves Epidermal Hydration with Altered 
Expression of Ceramide Metabolizing Enzymes in C57BL Mice
Sang Hun Jeon*, YunHi Cho Department of Medical Nutrition, Graduate 
School of East-West Medical Science, Kyung Hee University, Korea

Epidermal hydration is maintained by epidermal lipid barrier, in which 
ceramides (Cers) are major lipids. In this study, we investigated the dietary 
effect of royal jelly (RJ) on epidermal hydration as well as mRNA and protein 
expressions of serine palmitoyltransferase (SPT) and ceramide synthase (LASS) 
in de novo Cer synthesis, of sphingomyelinase (SMase), an enzyme for SM 
hydrolysis to generate Cer, and of ceramidase (CDase), a Cer degradation 
enzyme. 6 month old C57BL mice were fed a control diet (group C) or diets 
with 1% RJ produced in either area 1 (group 1) or 2 (group 2) for 16 weeks. 6 
month old C57BL mice with no diet were served as a basal control group 
(Group C-6mo). In groups 1 and 2, epidermal hydration, which was significantly 
less in group C, was increased to similar or higher levels of group C-6mo. 
Furthermore, mRNA expressions of SPT and LASS were decreased, and protein 
expression of CDase was increased.

P01 -084

Properties and Changes of Anthocyanins by the Type of Processing 
in Korean Colored Potato
Heon Woong Kim*, Jung Bong Kim, Sung Ryong Kim1, Soo Muk Cho, 
Young Min Lee, Young Sook Cho, Jae Hyun Kim, Haeng Ran Kim, Dong 
Jin Lee2 National Academy of Agricultural Science, RDA, Korea, 1Jeju Special 
Self-Governing Province Agricultural Research & Extension Services, Korea, 
2Department of Crop Science and Biotechnology, Dankook University, Korea

The anthocyanin content and composition following steaming and baking of the 
tubers of the Korean red and purple-fleshed potato cultivars were evaluated 
using LC-DAD-ESI/MS on the basis of potato anthocyanin chemical library 
and internal standard. Anthocyanins of the Korean colored potato cultivars were 
composed of mono-acylated forms of p-coumaric acid, caffeic acid and ferulic 
acid with the basic structure of 3-rutinoside or 3-rutinoside-5-glucoside for six 
aglycones (pelargonidin, cyanidin, peonidin, delphinidin, petunidin, malvidin). 
A total of 26 individual anthocyanins were isolated and confirmed, of which 
four species, including cis-petanin cis isomers were confirmed for the first time 
in the colored potatoes. After roasting, the total anthocyanin content were 
decreased by 64.6 to 79.4%, when steamed, decreased by 83.3 to 88.7% by 
comparing the raw potatoes. The specific clusters or patterns were detected in 
anthocyanin scores that correlated with tuber color and the type of processing 
conditions using PLS-DA model. According to the type of processing conditions, 
the cis isomer was expected to play an important role as a biomarker. 



219

The 79th Annual Meeting

P01 -085

The Content and Composition of Carotenoids in Pepper (Capsicum 
annum L.) Germplasms
Hyun Nye Yoon*, Heon Woong Kim, Jung Bong Kim, Young Sook Cho, Kil 
Soo Jang1, Na Young No, Ho Cheol Ko, Jae Hyun Kim, Haeng Ran Kim, 
Dong Jin Lee2 National Academy of Agricultural Science, RDA, Korea, 
1Gyeongsangbuk-do Agricultural Research & Extension Services, Korea, 
2Department of Crop Science and Biotechnology, Dankook University, Korea

Carotenoid composition of pepper (Capsicum annum L.) were quantitatively 
and qualitatively investigated by reverse-phase HPLC. The individual caro-
tenoids were separated as capsanthin, lutein, zeaxanthin, β-cryptoxanthin, α
-carotene and β-carotene according to their external standards. About 63 
germplasms that pepper carotenoids were identified on the composition and 
content, total carotenoids showed variation of 1.1-54.1 mg･100g-1 dry weight as 
the average 19.7 mg･100g-1 dry weight. Distribution of the individual compo-
nents of the carotenoids showed in the order of capsanthin (30.3%) (average 
6.03 mg･100g-1) > β-carotene (20.2%) (average 4.07 mg･100g-1) > zeaxanthin 
(19.0%) (average 4.02 mg･100g-1) > lutein (16.7%) (average 2.67 mg･100g-1) > 
β-cryptoxanthin (12.3%) (average 2.66 mg･100g-1) > α-carotene (1.5%) (average 
0.29 mg･100g-1) . The specific clusters or patterns were detected in carotenoid 
scores that correlated with ASTA color using PLS-DA model.

P01 -088

A Comparative Study on β-carotene Contents in Food Resources
Bo Min Kim*, Su Yeon Kim, Heon Woong Kim, Hyun Nye Yoon, Jung Bong 
Kim, So Young Kim, Se Na Kim, Young Sook Cho, Jae Hyun Kim, Haeng 
Ran Kim, Hong Ju Park National Academy of Agricultural Science, RDA, 
Korea

This study was conducted to compare contents of β-carotene in seeds nuts (24 
varieties), vegetables (48 varieties) and fruits (23 varieties) using HPLC. The 
results were as follow: In total β-carotene content (µg/100 g), vegetables (219.5 
mg) was highest than the others, followed by fruits (7.1 mg), seeds nuts (0.6 
mg). Among the vegetables, sesame leaves (raw), spinach (raw), kale (raw), 
groundsel, etc. such as green vegetables were showed the highest contents, 
while salted cabbages (0.02 mg), tomato juice (0.008 mg), radishes(0.02 mg) 
the lowest contents of β-carotene. In fruits, Japanese apricot (1.2 mg), yellow 
peaches (0.9 mg) and in nuts, raw peas (0.3 mg) were showed highest contents 
of β-carotene, respectively. Generally, raw food showed more higher than 
blanching food in β-carotene content.

P01 -086

Identification of Anthocyanin of Black Nightshade (Solanum nigrum 
var.) Using the LC-DAD-ESI/MS
Su Yeon Kim*, Heon Woong Kim, Jung Bong Kim, Ya Seong Lee1, Ki Moon 
Park2, Young Sook Cho, Jae Hyun Kim, Haeng Ran Kim National Academy 
of Agricultural Science, RDA, Korea, 1Jeollanam-do Agricultural Research & 
Extension Services, Korea, 2Department of food science & Biotechnology, 
Sungkyunkwan University, Korea

Black nightshade (Solanum nigrum var.) was used widely and medicinally 
throughout the world. Qualitative and quantitative analysis of their fruit 
anthocyanin were performed by liquid chromatography with diode array 
detection and electrospray ionisation/mass spectrometry (LC-DAD-ESI/MS). 
The three types of Korea, China and Cheonnam 1 were extracted with 0.5% 
TFA in water for 1 h at room temperature. And then, finally BuOH fraction 
used for analyzing anthocyanin through solvent partition. For cleaning up 
Sep-pak (C18) procedure was performed, oenin (malvidin-3-glucoside) were 
used as internal standard (ISTD) at this point. As a results, petundin 
3-caffeoylrutinoside-5-glucoside, delphinidin 3-p-coumaroylrutinoside-5-glucoside, 
petundin 3-cis-p-coumaroylrutinoside-5-glucoside, petundin 3-cis-feruloylru-
tinoside-5-glucoside, petundin 3-p-coumaroylrutinoside-5-glucoside (major antho-
cyanin), petundin 3-feruloylrutinoside-5-glucoside, malvidin 3-p-coumaroyl-
rutinoside-5-glucoside, malvidin 3-feruloylrutinoside-5-glucoside were isolated 
and confirmed. Total anthocyanin content of Korea, China and Cheonnam 1 
were 7.8, 90.4, 124.3 µg/g, respectively.

P02 -001

Masking Effect on Fish Odor of Sliced and Dried Bastard Halibut 
by Treating Pyroligneous Liquid
Kwon Hyun Park*, Ki Hyun Kim, Hyeon Jeong Kim, Min Ji Kim, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/Institute 
of Marine Industry, Gyeongsang National University, Korea, 1Department of 
Food Nutrition, Gyeongsang National University, Korea

This study was conducted to find out optimal concentration of pyroligneous 
liquid (PL)-treatment for masking fish odor of sliced and dried bastard halibut 
(SD-BH) by measuring volatile basic nitrogen, peroxide value, viable cell 
counts, trimethylamine and sensory evaluation on the odor. According to the 
results of peroxide value, viable cell counts, trimethylamine and sensory 
evaluation on the fish odor, the fish odor of SD-BH was improved by treating 
0.5% and 1.0% PLs compared to the lower concentration of PL (0 and, 0.3%)- 
treated SD-BH. However, 1.0% PL-treated SD-BH was felt in stronger smoked 
odor.

P01 -087

Changes in the Content of Twenty Seven Lignans by Processed 
Conditions of Omija Fruit (Schisandra chinensis Baillon)
Jung Bong Kim*, Heon Woong Kim, Soo Muk Cho, Su Yeon Kim, Young 
Min Lee, Young Sook Cho, Jae Hyun Kim, Haeng Ran Kim, Seok Tae Jeong, 
Dong Jin Lee1 National Academy of Agricultural Science, RDA, Korea, 
1Department of Crop Science and Biotechnology, Dankook University, Korea

Lignan content and composition by processed conditions were evaluated from 
fruit of Korean omija (Schisandra chinensis Baillon) using liquid chromato-
graphy with diode array detection and electrospray ionisation/mass spectro-
metry (LC-DAD-ESI/MS) on the basis of Schisandra lignan chemical library 
and internal standard. Lignans of Schisandra fruit were composed of two types 
of dibenzocyclooctadiene and 2,3-dimethyl-1,4-diarylbutane. A total of 50 
individual lignans were isolated and confirmed based on literature sources from 
Schisandra chinensis and sphenanthera until now. In this study, total isolated 
individual lignans of 27 types were identified using UV spectrum and MS 
fragment patterns. Schisandrin, gomisin J, gomisin A, tigloylgomisin H, angel-
oylgomisin H, deoxyschisandrin, γ-schisandrin, gomisin N and schisandrin C 
were showed as major lignans. Especially, in total lignan content, powder 
showed greatly higher content of 2011.4±12.1 mg/100 g DW than extract (5.15 
±0.34 mg/L) and alcohol (5.74±0.32 mg/L), respectively. 

P02 -002

Hygiene and Food Component Characterizations of Commercial 
Sliced and Dried Fish 
Ki Hyun Kim*, Kwon Hyun Park, Min Ji Kim, Hyeon Jeong Kim, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/Institute 
of Marine Industry, Gyeongsang National University, Korea, 1Department of 
Food Nutrition, Gyeongsang National University, Korea

The objective of this study was to investigate sanitary and nutritional charac-
terizations of 19 kinds of sliced and dried fish (SDF). The moisture contents of 
sliced and dried skipjack tuna and beef ranged from 15.5% to 28.3% and from 
26.5% to 31.3%, respectively, which higher than the other SDF. For the reasons, 
the sliced and dried skipjack tuna and beef were softer in the texture than the 
other SDF. Crude protein content of sliced and dried bastard halibut was 70.3%, 
which was largely higher than those of the other SDF (22.8-48.3%). Crude lipid 
of sliced and dried fish ranged from 0.1% to 2.9%, which was lower than those 
of sliced and dried animal meat. E. coli was detected in 5 kinds of sliced and 
dried filefish and 1 kind of sliced and dried bastard halibut. Staphylococcus 
aureus was also detected 3 kinds of sliced and dried filefish. Excepted for 
sample code 8 (8.4 mg/100 g) and 12 (10.7 mg/100 g), the volatile basic nitrogen 
contents of the other SDF was 17.1-29.4 mg/100 g. According to the results 
above, commercial SDF should be manufactured with due regard to the careful 
consideration.
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P02 -003

Food Biochemical and Hygienic Quality Characterization of 
Commercial Semi-dried Mackerel and Hairtail
Hyeon Jeong Kim*, Kwon Hyun Park, Min Ji Kim, Ki Hyun Kim, Ji Hye 
Kim, Min Soo Heu1, Jin-Soo Kim Department of Seafood Science and 
Technology/Institute of Marine Industry, Gyeongsang National University, 
Korea, 1Department of Food Nutrition, Gyeongsang National University, 
Korea

This study was conducted to examine food biochemical and hygienic charac-
teristics of commercial semi-dried mackerels (7 kinds) and hairtails (8 kinds). 
The proximate compositions of commercial semi-dried mackerels and hairtails 
were 14.7-21.8% and 47.5-71.5%, respectively, for moisture, 14.7-21.8% and 
17.9-26.0%, respectively, for crude protein, 13.5-29.0% and 4.6-14.1%, 
respectively, for crude lipid, 1.4-2.5% and 1.4-5.8%, respectively, for ash. Their 
volatile basic nitrogen contents were 9.3-20.6 (mg/100 g) and 11.1-33.6 (mg/100 
g), respectively. Peroxide values of commercial semi-dried mackerels and 
hairtails were 15.2-48.0 (meq/kg) and 11.0-247.9 (meq/kg), respectively. Viable 
cell counts of commercial semi-dried mackerels and hairtails were 4.36-7.32 
(CFU/g) and 4.28-7.92 (CFU/g), respectively. According to the results, for 
industrializing commercial semi-dried mackerels and hairtails, they should be 
standardized in the manufacturing process and be sanitated in commercial 
semi-dried fishes.

P02 -006

Debittering of Exopeptidase-positive Fractions from Octopus Hepato-
pancreas Extracts by Various Fractionation Methods
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Kwon Hyun Park, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/Institute 
of Marine Industry, Gyeongsang National University, Korea, 1Department of 
Food Nutrition, Gyeongsang National University, Korea

The hydrolysis of proteins by proteolytic enzymes is frequently accompanied 
by the formation of a bitter taste. This bitterness limits the utilization of 
enzymatic hydrolysates in the food processing industry. The objective of this 
study was to find out optimal fraction method among various fractionation 
methods (ammonium sulfate, polyethylene glycol, ion exchange chromato-
graphy and gel chromatography) and detect debittering positive fractions by 
measuring enzyme activity and wavelength scan, and testing sensory evalu-
ation. No difference in the results of enzyme activity, wavelength scan and 
sensory evaluation among optimal fractions obtained from different fractionation 
methods was found. The ammonium sulfate fraction (ASF-IV) -treated casein 
hydrolysates, which was incubated with a 0.5% ASF-Ⅳ based on the substrate 
at 40°C for 24 h, was improved in the sensory bitterness compared to untreated 
casein hydrolysates.

P02 -004

Preparation and Characterization of Canned Skipjack Tuna for Health 
Care
Hyeon Jeong Kim*, Min Ji Kim, Ki Hyun Kim, Seung Jun Ji2, Kyung Hun 
Lim2, Kwon Hyun Park, Joon Ho Shin, Min Soo Heu1, Jin-Soo Kim 
Department of Seafood Science and Technology/Institute of Marine Industry, 
Gyeongsang National University, Korea, 1Department of Food Nutrition, 
Gyeongsang National University, Korea, 2Sajo Industry Ltd Co, Korea

The objective of this study was conducted to prepare canned skipjack tuna 
(ST-S) for health care. According to the results of time-temperature profile and 
viable cells, the reasonable F0 values for preparing ST-S was 4 min. The 
proximate composition of ST-S was 76.8% moisture, 20.2% crude protein, 
0.8% crude lipid, 1.7% ash and 0.5% carbohydrate. The calorie of ST-S was 
94.8 kcal, which was 47.4% lower than that of commercial canned skipjack 
tuna in oil (ST-O), and 2.2% lower than that of commercial chicken breast in 
water (CB-B). Total amino acid content of ST-S was 18.54 g/100 g, which was 
31.4% lower than that of ST-O and 7.9% lower than that of CB-B. Enriching 
effect of minerals, such as phosphorus, potassium and ferrous, would be 
expected on eating a 100 g ST-S. The major fatty acids of ST-S were 16:0 
(27.4%), 18:1n-9 (14.3%) and 22:6n-3 (27.8%), which were different with those 
of ST-O and CB-B. According to the results of sensory evaluation on the taste, 
flavor and color, ST-S was superior to ST-O and CB-B.

P02 -007

Comparative Study of Concentration of Mercury and Lead, and 
Chemical Characteristics of Japanese and Korean Chub Mackerel 
(Scomber japonicus) 
Seong Yeon Hwang*, Hyang Mi Choi, Jin Han Bae1, Sun Young Lim Division 
of Marine Environment & Bioscience, Korea Maritime University, Korea, 
1National Fisheries Products Quality Inspection Service, Korea

We compared heavy metals and chemical characteristics of Japanese and 
Korean chub mackerel from the East China Sea. J-mackerel showed a higher 
content of mercury compared to that of K-mackerel but the lead content was not 
different. J-mackerel had a significantly lower content of ash compare to 
K-mackerel. There were no significant differences in saturates, monounsaturates 
and polyunsaturates, but J-mackerel showed significant differences in 22:0, 
24:0, and total lipids. The major amino acids of J- and K-mackerel were 
glutamic acid, followed by aspartic acid, lysine and leucine in decreasing 
amounts, showing no differences in the amounts of essential amino acids.

P02 -005

Bitterness Improvement of Exopeptidase-positive Fractions from 
Octopus Hepatopancreas Fractionated by the Ultrafiltration
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Kwon Hyun Park, Min Soo 
Heu1, Jin-Soo Kim Department of Seafood Science and Technology/Institute 
of Marine Industry, Gyeongsang National University, Korea, 1Department of 
Food Nutrition, Gyeongsang National University, Korea

The hydrolysis of proteins by proteolytic enzymes is frequently accompanied 
by the formation of a bitter taste. This bitterness limits the utilization of 
enzymatic hydrolysates in the food processing industry. The objective of this 
study was to examine the effect of the bitterness improvement on the 
bitterness-exhibiting hydrolysates of fractions obtained by ultrafiltration by 
measuring enzyme activity and wavelength scan, and testing sensory evaluation. 
According to the results of enzyme activity, wavelength scan and sensory, the 
effect of debittering improvement was superior in fraction I (UF-I), which is 
fraction permeated through 30 kDa molecular weight cut off, to the other 
fractions. The UF-I-treated casein hydrolysate, which was incubated with a 
10% UF-I based on the substrate at 40°C up to 24 h, was improved compared to 
untreated casein hydrolysates. However, the UF-I-treated casein hydrolysate 
was slightly felt in the sensory bitterness.

P02 -008

Food Biochemical Characteristics of Commercial Seasoned Sea Squirt
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Ji Hye Kim, Ji Sun Lee, 
Kwon Hyun Park, Min Soo Heu1, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang National 
University, Korea, 2Department of Food Nutrition, Gyeongsang National 
University, Korea

This study was conducted to investigate food components of 8 kinds of 
commercial seasoned sea squirt ,which is a similar product to sea squirt sikhae. 
The proximate composition of commercial seasoned sea squirt ranged from 
77.2% to 82.7% in the moisture, from 7.1% to 9.1% in the crude protein, from 
0.3% to 2.6% in the crude lipid and from 3.5% to 6.3% in the ash. Significantly 
differences in the salinity among commercial seasoned sea squirt were found. 
The pH and total acidity of commercial seasoned sea squirt ranged from 4.74 to 
5.66 and from 0.42 g/100 g to 1.12 g/100 g, respectively. The contents of amino-N 
and volatile basic nitrogen (VBN) ranged from 114.9 mg/100 g to 330.2 
mg/100 g and from 13.8 mg/100 g to 46.8 mg/100 g, respectively. These results 
suggested that the food quality of seasoned sea squirt should be standardized 
for extending the market.
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P02 -009

Study on the Size of Bastard Halibut as a Raw Material of Sikhae
Ji Sun Lee*, Kwon Hyun Park, Jun Ho Shin, Min Ji Kim, Hyeon Jeong Kim, 
Ki Hyun Kim, Ji Hye Kim, Min Soo Heu1, Jin-Soo Kim Department of 
Seafood Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Department of Food Nutrition, Gyeongsang 
National University, Korea

This study was conducted to examine effective use of un-marketable cultured 
bastard halibut as a source for preparing sikhae. The collagen content of fish 
bone was decreased as fish size was enlarged, while the ash content was 
increased. Regardless of the size of bastard halibut sikhaes during fermentation 
were decreased in pH, while increased in total acidity. Regardless of the size of 
bastard halibut lactic acid-bacteria and amino-N content of bastard halibut 
sikhae during fermentation were increased up to 9 day, and then decreased. 
According to the results above, the suitable size of bastard halibut for preparing 
sikhae was less than 250 g, which is un-marketable bastard halibut as a source 
of a raw sliced fish.

P02 -012

Recovery and Fractionation of Serine Protease Inhibitors from the 
Roe of Bastard Halibut by the Various Methods 
Min Soo Heu*, Sang Mok Song, Il Yong Kim, Ga Ram Kim, Suk Hwang 
Jeong, Ki Hyun Kim1, Min Ji Kim1, Hyeon Jeong Kim1, Jin-Soo Kim1 

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

The fractionation of protease inhibitor (PI) against trypsin and papain as target 
proteases from roe of bastard halibut (BH, Paralichthys olivaceus) were carried 
out using ammonium sulfate (A), polyethylene glycol-4000 precipitation (P), 
gel filtration (S) and anion exchange chromatography (D). The recovery (%) of 
the fractions, exhibiting the strongest inhibitory activity according to each 
fractionation, was 13% for A4 fraction, 3.2% for P3 fraction, 21.2% for D3 
fraction and 21.3% for S2 fraction, respectively. The specific inhibitory 
activities of fractions toward trypsin and casein were 168 U/mg for A4, 60 
U/mg for P3, 139 U/mg for D3 and 218 U/mg for S2, respectively, and no 
inhibitory activity against papain. The chromatographic fractionation methods 
(S and D) base on molecular mass and charge of the protein, were more 
effective to fractionate PI than A and P precipitation based on the protein 
solubility. Therefore, the PI fractions from bastard halibut roe could be an 
alternative food grade inhibitor for surimi industry. 

P02 -010

Functional Properties and Sanitary Characteristics of Commercial 
Seasoned Sea Squirt
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Ji Hye Kim, Ji Sun Lee, 
Kwon Hyun Park, Min Soo Heu1, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang National 
University, Korea, 1Department of Seafood Science and Technology/Institute 
of Marine Industry, Gyeongsang National University, Korea

This study was conducted to investigate functional properties and sanitary 
characteristics commercial seasoned sea squirt, which is a similar product to sea 
squirt sikhae. The healthy functional properties of commercial seasoned sea 
squirt ranged from 21.2 to 37.1% for ACE inhibitory activity from 55.4 to 
90.4% for antioxidative activity from 0 to 32.0% for α-glucosidase inhibitory 
activity from 52.9 to 76.6% for xanthine oxidase inhibitory activity. Their 
antimicrobial activity against Escherichia coli, Vibrio parahaemolyticus and 
Staphylococcus aureus was rarely detected. The viable cell and lactic acid 
bacteria counts of commercial seasoned sea squirt ranged from 6.20 to 7.69 
logCFU/g and from 5.08 to 6.21 logCFU/g, respectively. E. coli was not 
detected in commercial seasoned sea squirt. These results suggested that the 
commercial seasoned sea squirt sikhae are believed to be an acceptable limit for 
seafoods.

P02 -013

Purification and Characterization of a Serine Protease Inhibitor from 
the Roe of Bastard Halibut, Paralichthys olivaceus 
Min Soo Heu*, Sang Mok Song, Il Yong Kim, Min Ji Kim1, Ki Hyun Kim1, 
Jin-Soo Kim1 Department of Nutrition & Food Science/Institute of Marine 
Industry, Gyeongsang National University, Korea, 1Department of Seafood 
Science & Technology/Institute of Marine Industry, Gyeongsang National 
University, Korea

A serine protease inhibitor (SPI) from the bastard halibut roe was purified to 
homogeneity by ammonium sulfate precipitation, DEAE Toyopearl 650M anion 
exchange and Sephacryl S-300 and S-100 gel fitration chromatography. The 
recovery and purification fold of the purified SPI from bastard halibut roe were 
5.8% and 213 fold, respectively, compared to those of roe extract. Thermal 
stability of the SPI toward casein was stable in the range of -45°C, and more 
stable than that of SPI toward BAPNA. Also, pH stability was stable at in the 
range of pH 5 to 10. The purified SPI was shown to be linear mixed-type 
inhibitors (actually a form of noncompetitive inhibition) against trypsin with 
inhibition constants (Ki) of 11.4 ug/mL. The protease inhibitor from the bastard 
halibut roe effectively repress the catalytic activity of trypsin than that of 
chymotrypsin, and therefore can be classified as serine trypsin protease 
inhibitors.

P02 -011

Taste and Nutritional Characteristics of Commercial Seasoned Sea 
Squirt
Min Ji Kim*, Hyeon Jeong Kim, Ki Hyun Kim, Ji Hye Kim, Ji Sun Lee, 
Kwon Hyun Park, Min Soo Heu1, Jin-Soo Kim Department of Seafood 
Science and Technology/Institute of Marine Industry, Gyeongsang National 
University, Korea, 1Department of Food Nutrition, Gyeongsang National 
University, Korea

This study was conducted to examine the taste and nutritional characterizations 
of commercial seasoned sea squirt by analyzing free amino acid and taste value, 
as taste-related compounds, and total amino acid, mineral and fatty acid, as 
nutritional compound, which is a similar product to sea squirt sikhae. The 
contents of free amino acid and total taste value were 127.9-1,127.5 mg/100 g 
and 7.6-65.0, respectively. Total amino acid contents of commercial seasoned 
sea squirt ranged from 6222.9 mg/100 g to 8185.7 mg/100 g, the major amino 
acids were aspartic acid and glutamic acid. Fatty acid composition in 
commercial seasoned sea squirt was 20.6-33.0% for saturated fatty acid, 
6.0-20.0% for monoenes and 50.9-70.3% for polyenes, and the major fatty acids 
were 16:0, 18:1n-9, 18:2n-6, and 20:5n-3. The mineral contents of commercial 
seasoned sea squirt were calcium, phosphorus, potassium, magnesium and iron.

P02 -014

Fractionation and Recovery of the Protease Inhibitors from Fish 
Roes by Polyethylene Glycol Precipitation 
Min Soo Heu*, Il Yong Kim, Sang Mok Song, Ga Ram Kim, Suk Hwang 
Jeong, Ki Hyun Kim1, Hyeon Jeong Kim1, Jin-Soo Kim1 Department of 
Nutrition & Food Science/Institute of Marine Industry, Gyeongsang National 
University, Korea, 1Department of Seafood Science & Technology/Institute of 
Marine Industry, Gyeongsang National University, Korea

The protease inhibitory activity (PI) against 11 kinds of commercial proteases 
from roe extracts of Alaska pollock (AP), bastard halibut (BH), skipjack tuna 
(ST) and yellowfin tuna (YT) was determined, and fractionated by polyethylene 
glycol-4000 (PG) precipitation. All of the roe extracts showed inhibitory 
activity toward BM, CH, TR, PA, and AL as target proteases. PG fractions, 
which has strong inhibitory activity and high recovery (%), were in 0-10% 
(w/v) fraction (PG1) against cysteine proteases (BM and PA), and in 30-40% 
(w/v) fraction (PG4) against serine protease (CH and TR), respectively. The 
strongest specific inhibitory activity toward CH and TR of PG4 fractions was 
AP (9,278 and 1,170 U/mg) followed by ST (6,687 and 2,064 U/mg), YT 
(3,951 and 1,536 U/mg) and BH (538 and 98 U/mg), respectively. The 
inhibitory activity of serine protease in extracts and PG fractions from fish roe 
was stronger than that of cysteine protease toward common casein substrate. 
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P02 -015

Fractionation and Protease Inhibitory Activity of Positive Fractions 
from Fish Roes Extracts Using 30 and 10 kDa Molecular Cutoff 
Membrane 
Min Soo Heu*, Il Yong Kim, Sang Mok Song, Min Ji Kim1, Ki Hyun Kim1, 
Ji Hye Kim1, Jin-Soo Kim1 Department of Nutrition & Food Science/Institute 
of Marine Industry, Gyeongsang National University, Korea, 1Department of 
Seafood Science & Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea

The objective of this work was to evaluate the influence of the flow rate on the 
productivity with an ultrafiltration membrane during the fractionation of 
protease inhibitors from crude extracts of fish roes. The protease inhibitors from 
the roe extracts of Alaska pollock (AP), bastard halibut (BH), skipjack tuna 
(ST) and yellowfin tuna (YT) were fractionated by ultrafiltration (UF) system 
equipped with 30 and 10 kDa cutoff membranes, to obtain three fractions as 
<10 kDa, 10-30 kDa and >30 kDa fractions, respectively. UF fractions, which 
has strong inhibitory activity and high recovery (%), were in >30 kDa fraction 
(UF1) against CH and TR, and in <10 kDa fraction (UF4) against BM and PA, 
respectively. Therefore, All of 4 fish roe extracts, 30 kDa retentate fractions 
mainly distributed serine protease inhibitors, whereas 10 kDa permeate frac-
tions identified distribution of cysteine protease inhibitor. Results from this 
work show the potential of membrane technology for the purification or 
fractionation of protease inhibitors from fish roes. 

P02 -018

A Study on the Shelf Life Extension of Cuttlefish (Sepia officinalis
L.) Kimchi
Kyoung-Chun Seo*, Hee-Yeon Park, Mi-Soon Jang, Ki-Ho Nam, Chun Suk 
Nam, Won-Ju Kwan Food and Safety Research Center, National Fisheries 
Research & Development Institute, Korea

The fermentation and quality characteristics of kimchi preprared using various 
types of baechukimchi (BK), cuttlefish baechukimchi (CBK), cuttlefish bae-
chukimchi with yogurt (CBK+Y) and cuttlefish baechukimchi with vitamin C 
(CBK+C), were stored at 4°C for 4 weeks. The quality characteristics deter-
mined were proximate composition, pH, acidity, salinity and lactic acid 
bacterial counts. The levels of moisture, crude lipid, and crude ash did not differ 
much among the samples, but the level of crude protein of the CBK+Y 
(2.75±0.25%) was greater than that of the control BK (1.95±0.04%) on 28 days. 
Changes in acidity and salinity during fermentation were increased. The rate of 
decrease in pH during fermentation. Leuconostoc spp. counts achieved 
maximum levels on 21 days for CBK+C. Lactobaillus spp. slow growth for 
CBK+C than that other group.

P02 -016

Scale-up Processing Development of Protease Inhibitor Fractions 
from Fish Roes Extracts by Ultrafiltration System 
Min Soo Heu*, Sang Mok Song, Il Yong Kim, Ga Ram Kim, Ki Hyun Kim1, 
Hyeon Jeong Kim1, Jin-Soo Kim1 Department of Nutrition & Food Science/ 
Institute of Marine Industry, Gyeongsang National University, Korea, 
1Department of Seafood Science & Technology/Institute of Marine Industry, 
Gyeongsang National University, Korea

Ultrafiltration membrane fractionation is a technology based on the separation 
of molecules according to their molecular mass. The protease inhibitors were 
fractionated from water soluble protein extracts of 4 species fish roe by 
ultrafiltration with different MWCO membranes. Retentate fractions from fish 
roe extracts using 10, 30, and 100 kDa cutoff membranes were assayed to 
protease inhibitory activities and recovery, respectively, and compared to those 
of their permeate fractions. Total inhibitory activity and recovery of 100 kDa 
retentate fractions from AP, SJ and YF toward trypsin and BAPNA were higher 
than those of 30 and 10 kDa retentate fraction, whereas in case of BH, 30 and 
10 kDa retentate fractions had higher inhibitory activity and recovery. The more 
MWCO size of membranes, the higher specific inhibitory activity, and volume 
and/or flow rate of permeate fractions had a tendency to increase. The comple-
xity of protein extracts has required the setting up of technical alternatives to 
separate protein as a protease inhibitor, to obtain a more efficient separation 
among the numerous protein and peptide species.

P02 -019

Effect of Setting on the Quality Properties of Giant Squid (Ommast-
rephes bartrami) Surimi-based Product with Gel Texture Enhancers
Won Il Cho*, Seung Hwa Choi1, Sang Moo Kim Department of Marine Food 
Science and Technology, Gangneung-Wonju National University, Korea, 
1Marinebio Advenced Material Cluster Center, Gangneung-Wonju National 
University, Korea

Textural characteristics in terms of gel strength is a primary determinant for the 
quality of surimi-based product. Setting is an important process for the quality 
control of surimi-based product. In this study, the effect of setting on the giant 
squid surimi-based product with gel texture enhancers such as Amorphophallus 
konjac flour and transglutaminase was analyzed by mixture model. The texture 
enhancers improved the gel texture and water retention ability (WRA) of giant 
squid surimi-based product, while decreased its whiteness. Setting also 
improved the gel texture and WRA, while no effect on the whiteness. Based on 
the taste and color of sensory evaluation, giant squid surimi-based product with 
gel texture enhancers was better than the control and similar to commercial 
surimi-based products. Therefore, the applications of gel texture enhancer and 
setting are important processes for the manufacture of giant squid surimi-based 
product.

P02 -017

Kinetic Properties and Specificity of the Purified Serine Protease 
Inhibitor from the Roes of Tunas 
Min Soo Heu*, Seung Jun Ji1, Sang Mok Song, Jin-Soo Kim2 Department 
of Seafood Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea, 1Sajo Industries Co. LTD., Korea, 2Department 
of Seafood Science and Technology/Institute of Marine Industry, Gyeongsang 
National University, Korea

The purified serine protease inhibitor (SPI) from roe extracts of skipjack (SJ) 
and yellowfin (YF) tuna were purified to homogeneity and characterized. The 
SPIs of SJ and YF toward casein substrate strongly inhibited trypsin and 
chymotrypsin but slightly inhibited papain. Relative inhibitory activity toward 
trypsin of SJ (25 ug/mL) and YF (26 ug/mL) SPIs showed 49% and 43%, 
respectively, approximately 10 times higher than that of 0.1% egg whites (5% 
inhibition) in surimi processing ingredient as a protease inhibitor, whereas 
lower inhibitory activity than 96% for SBTI (10 ug/mL). The purified SPIs of 
SJ and YF showed linear mixed-type inhibitors (actually noncompetitive 
inhibition) against trypsin and BAPNA with 21.9 ug/mL and 30 ug/mL of 
inhibition constants (Ki), respectively. In case of YF, chymotrypsin inhibitory 
activity was detected toward SAAPFPNA substrate with 0.26 ug/mL of 
inhibition constants (Ki) and identified more sensitive compared to trypsin 
inhibitory activity. The SJ protease inhibitor can be classified as specific trypsin 
protease inhibitors, and the YF protease inhibitor such as a SBTI effectively 
repress the catalytic activity of chymotrypsin and trypsin.

P02 -020

The Extension of the Shelf-life of Low Salt Squid Jeotgal with the 
Addition of Nisin
Young Il Kim*, Sik Ham, Kyoung Gook Lee1, Sang Moo Kim1 Jung E Food 
Vile, Koera, 1Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

Jeotgal is a traditional Korean fermented seafood with 8-10% salt concen-
tration. However, the high salt food is known to cause adult diseases such as 
diabetes mellitus, hypertension, stomach cancer, etc. Hence, consumers prefer 
low salt foods, in which their shelf-life is shorten depended on the concen-
tration of salt. In this study, Nisin, a natural bacteriocin, was added to extend 
the shelf-life of low salt squid jeotgal with 4% salt concentration and its quality 
properties during fermentation was determined. Amino-N content and pH were 
the highest in the squid jeotgal with 0.1% Nisin fermented at 10°C, whereas 
VBN content and the number of total viable cells were lowest. The shelf-life of 
low salt squid jeotgal with 0.1% Nisin at 10°C was 35 days, which was longer 
than 15 days of the control. Based on the sensory evaluation, low salt squid 
jeotgal with 0.1% Nisin was similar to the control. Therefore, Nisin could be 
utilized as a natural preservative to extend the shelf-life of the fermented food.
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P02 -021

Quality Properties of Enzymatic Hen clam Hydrolysate
Sik Ham*, Kyoung Gook Lee1, Sang Moo Kim1 Jung E Food Vile, Korea, 
1Department of Marine Food Science and Technology, Gangneung-Wonju 
National University, Korea

Hen clam, an abundant and cheap shellfish, is used primarily as a fresh natural 
condiment for soup. In order to utilize hen clam for more value-added products, 
its enzymatic hydrolysate was developed with various commercial proteases. 
The yield of hen clam hydrolysate by Alcalase was 82.5%, which was higher 
than those of other enzymatic hydrolysates. The sweet and savory tasty amino 
acids content of pepsin hen clam hydrolysate was 87.5% in total amino acid, 
which was highest compare with those of other enzymatic hydrolysates. Based 
on sensory evaluation, Alcalase and pepsin hen clam hydrolysate complex 
seasonings were similar to other natural complex seasonings. Therefore, the 
enzymatic hen clam hydrolysate could be utilize as a new functional source in 
food or related industry.

P02 -024

Preparation of Surimi and Fish Cake by Use of Pen Shell (Atrina 
pectinata) Adductor Muscle and Its Quality Characterization
Il-Yong Ji*, Byoung-Mok Kim, Young-Myoung Kim Korea Food Research 
Institute, Marine Biotechnology Research Center, Korea

Experimental preparation of surimi and surimi based fish cake by use of pen 
shell adductor muscle were carried out. For the preparation of pen shell surimi, 
several grade of adductor muscle as live adductor separated from live pen shell, 
fresh adductor separated from refrigerated at 4°C and frozen adductor frozen 
stored were used as raw material. As a result of experiments, successful 
preparation of surimi were possible by use of adductor muscle. It was also found 
that freshness of adductor muscle were not critical indicator to obtain quality 
surimi if it was fresh enough and surimi prepared by omission of bleaching 
could also used as fish cake materials, even though jell strength of cooked cake 
were somewhat soften. For the preparation of fish cake using pen shell surimi, 
more than 20 weight percent of pen shell surimi were resonable to optain 
specific texture and taste of original pen shell adductor if high quality natural 
seasoning of pen shell. Texture profile of fish cake using pen shell surimi were 
dependent on addition ratio of pen shell adductor, and it was also found that 
product variation of pen shell cake were possible using ingredients as salted 
vegetables of seaweeds.

P02 -022

Preparation of Seasonings Using Pen Shell By-products and Its 
Quality Characterization
Ji Hoon Lim*, Byoung-Mok Kim, Young-Myoung Kim Korea Food Research 
Institute, Marine Biotechnology Research Center, Korea

In an attempt to develop new seasoning materials by use of under used fishery 
by-products, experimental enzymatic hydrolysis trials on processing offals as 
intestine and other edible portion of pen-shell (Atrina pectinata) adductor by- 
products were conducted. Quality of enzyme hydrolysate were investigated by 
chemical analysis and organoleptic test and optimum recipe of ingredients were 
formulated by using two ways as supplemental enrichments as synthetic and 
enrichments as natural. As a results of enzymatic hydrolysis, a 72 h hydrolysis 
using high dose level of flavourzyme as 2% were highly effective both and 
inhibition of bitter taste compounds and also positive sensory properties. As a 
consequence of the addition of various organic acid, sweetener, and taste amino 
acid, it was verified that hydrolysates added in order the 3% of citric acid, 2% 
of sorbitol, 2% of glycine, and 4% of arginine has excellent flavor. And, also, 
the range of 0.5% up to 3.0% of single or complex addition of laminaria (kelp) 
and yeast extract were powerful supplements as flavorants and extract or 
enzyme hydrolysate of short-necked clam were especially effective taste 
enhancer of pen shell hydrolysate.

P04 -001

Understanding Consumer Behaviors for Commercial Beverage 
Products: Consumer Acceptability and Contextual Appropriateness
Hyun-Kyung Kim*, Seon-Young Jeon, Kwang-Ok Kim Department of Food 
Science and Engineering, Ewha Womans University, Korea

Beverages can vary in their appropriateness for different use contexts, and 
therefore the intentions to use beverages are likely to depend on the use con-
texts considered. This study was to relate the consumer acceptability, previously 
evaluated, of various commercial beverages and their appropriateness under 
different use contexts. Participants (n=360) were divided into two conditions; 
blind and informed. They rated appropriateness for 13 use contexts. The results 
indicated that the contextual appropriateness were significantly different among 
the samples. Contextual appropriateness seemed to be influenced by the 
acceptability of the beverages indicating degree of appropriateness is correlated 
with the level of acceptability. The more liked beverages were more appropriate 
for greater number of contexts (ex. ‘refreshing’, etc.) while there were some 
beverages inappropriate for certain use contexts (ex. ‘go on a diet’, etc.) 
regardless of degree of acceptability. Additionally, in the informed condition, 
some differences in contextual appropriateness were observed when compared 
to the results from the blind condition (ex.‘health care’, etc.).

P02 -023

Preparation of Intermediate Moisture Content Food (IMF) Using 
Pen-shell (Atrina pectinata) Adductor Muscle and Its Quality Cha-
racterization
Wang-Hyun Ha*, Byuong-Mok Kim, Young-Myoung Kim Korea Food 
Research Institute, Marine Biotechnology Research Center, Korea

In an attempt to preparation of intermediate moisture content foods using pen 
shell adductor muscle for the convenient low caloric snack food use, adductor 
muscle were experimentally cross and vertically cut and, seasoned and, dried 
with or without pre-cooking. For the investigation of drying properties, pen 
shell adductor muscle were sliced in different thickness as 3 mm and 6 mm and 
changes in water activity (Aw) by drying temperature from 40 to 60°C and 
drying time up to 120 min. For the seasonings and regulation of water activity, 
salt, sorbitol, sucrose, cooking wine were used. As a results of drying 
experiments, optimal drying conditions for slice thick as 5 mm and both cross 
and vertical cut were revealed as drying at 50°C for 120 min. Pre-cooking of 
adductor muscle were effect in the point of obtain soft texture and sensory 
palatability regardless of cutting direction. For the preparation of premium 
quality IMF of low water activity enough as 0.65-0.75 for long term storage at 
ambient temperature and resonable eating texture, brine seasoning for 2 h in 
seasoning solution containing 2% NaCl, 5% sucrose, 10% sorbitol and dried for 
120 min at 50°C were recommendable.

P04 -002

Physical Quality Characteristics on the Red Pepper According to 
Cultivation Area, Varieties
Kyung-Hyung Ku*, Kyung-A Lee, Eun-Jung Choi, Jae-Bok Park Korea Food 
Research Institute, Korea

This study was carried out to investigate the quality characteristics of various 
Korean red pepper varieties. Samples were selected of 5-6 varieties and 159 red 
pepper species were collected in the major red pepper production region 
(Gochang, Goesan, Imsil, Andong, Youngyang province). The physicochemical 
properties measured were to investigate size, weight, seed content, and vitamin 
C in the fresh red pepper samples. The results of image analyzer for fresh red 
pepper samples, samples of Youngyang province were larger size, length, width 
etc, than samples of other province. An average weight ratio (placenta, 
periscarp and seed) was difference value according to red pepper varieties, 
periscarp ratio of Goesan and Gochang province was higher value than other 
province. The samples of Andong and Imsil province were a slightly higher 
content of seeds. The correlation coefficient of periscarp between seed content 
was 0.96 of R2, whereas it was 0.11 (R2) in the placenta between periscarp of 
dried red pepper. The "L" color of fresh red pepper samples was 27.95±0.92
and L color value of dried red pepper samples was 46.02±3.20. Generally, in the 
L, a, b color, dried red pepper samples. 
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P04 -003

Effect of Product Information on Consumer Perception of “Goso”
Flavor of Soymilk
Min-Ji Kim*, So-Hee Hwang, Jae-Hee Hong Department of Foods & Nutrition, 
Kookmin University, Korea

This study was conducted to investigate the effect of product information on 
consumer perception of “goso” flavor of soymilk products. A total of 115 
consumers were divided into 2 groups. One group (BLIND; n=56) evaluated 
“goso” flavor of 10 commercial plain soymilk products in a blind test setting. 
The other group (INFO; n=59) received the same sample set, but was asked to 
read the product information before tasting. The result was analyzed using 
analysis of variance (α=0.05) and cluster analysis. Overall, group INFO gave 
higher “goso” ratings to the samples than those of group BLIND, but the rating 
tendency of “goso” flavor was similar between 2 groups. Consumers were 
segmented into 2 clusters. Cluster 1 (n=44) rated “goso” flavor mainly based on 
the sensory input, giving higher scores to the samples with either sweet taste or 
strong cooked bean flavor. “Goso” flavor rating of cluster 2 (n=71) did not 
show clear relationship with the sensory characteristics, suggesting the 
influence of the information. Cluster 1 mainly consisted of group BLIND 
(n=25, 56.8%), whereas cluster 2 mainly consisted of group INFO (n=40, 56.3%).

P04 -006

Effect of Heating Condition on the Physicochemical Characteristics 
of Beef Galbi
SangPil Hong*, EunJi Jo, NamHyouck Lee, YoungEon Kim Korea Food 
Research Institute, Korea

Effect of heating condition on the characteristics of beef galbi such as surface 
temperature and apparent changes on meat, volatile production and organoleptic 
acceptance, were evaluated through FLIR, GC/MS and 9 point hedonic scale. 
The phase of beef galbi was classified into 4 stages according to formation 
level of juice on the meat surface such as 1st stage (initial release), 2nd stage 
(proper release), 3rd stage (excess release), and final stage (completely cooked) 
during cooking at 170°C. On the basis of above phase changes, the cooking 
time was estimated for 8 min with pan heating at 170°C, 6 min with pan heating 
at 270-300°C, and 4 min with charcoal heating at 700-900°C, respectively. In 
the sensory evaluation, both treatment of oven and charcoal heating recorded 
highest level at above 7.0/9.0 points for overall acceptance, which was shown 
to significantly correlate with texture attributes such as tenderness, juiciness 
and toughness. In particular, different pyrazines such as 2-methyl-3-phenyl- 
pyrrol (2,3-b) pyrazine, known for the typical product of browning reaction was 
detected mainly in the charcoal treatment, suggesting highest liking for the 
aroma among treatments. 

P04 -004

Investigation of Test Performance over Repeated Sessions Using 
Signal Detection Theory: Confirmation of Differences in Cognitive 
Strategies Used for Identification Methods (A-Not A, m-AFC) and 
DTFM
Young-Mi Lee*, Hye-Seong Lee1 Lotte R&D Center, Korea, 1Department of 
Food Science and Engineering, Ewha Womans University, Korea

The performance of five different difference tests was investigated over 
repeated sessions to explore effects of subjects’ familiarity to the reference 
sample on the test performance and to validate cognitive strategies. Four 
identification methods (A-Not A, 2-AFC, 3-AFC, and 4-AFC), assuming a beta 
strategy, and a discrimination method (DTFM, duo-trio with the reference 
presented twice, first and middle), assuming a tau strategy, were tested. For all 
methods, the nature of differences was not verbally specified but presented 
using a warm-up procedure. Twenty four naïve consumers performed 5 
experimental sessions. Each consumer performed all five methods in each 
session using apple juices with two different sugar contents. A signal detection 
index, d´ was computed using the standard beta-binomial model for each 
session to indicate the practical test performance. Estimates of d´ of the A-Not 
A and m-AFC were increased over repeated sessions, while d´ estimates of 
DTFM were not changed, confirming their use of the beta and tau strategy, 
respectively. Yet, the 5th session, equivalent performance was predicted across 
all five methods validating the signal detection models.

P04 -007

Characteristics of Kimchi Prepared with Some Modified Recipe
SangPil Hong*, Ara Kim, NamHyouck Lee, MinA Lee, ByeongSeork Hurh1 

Korea Food Research Institute, Korea, 1Sempio, Korea

Various kimchi were prepared with modified recipe through controlling 
proportion of red pepper, garlic and fermented shrimp, for the improvement of 
kimchi flavor such as garlic or fishy odor and taste. The MRS counts and 
physicochemial aspects and sensory characteristics were evaluated during 
agening at 4°C. The MRS counts and physicochemial aspects were similar to 
regular kimchi. The proper agening of kimchi reached around 20-30th days 
through sensory evaluation. In case of baechukimchi, treatment with higher red 
pepper, lower salted shrimp and salted anchovy recorded highest liking with 6.4 
and 6.2 points for the aroma and taste, respectively, followed by treatment of 
lower salted shrimp and salted anchovy with liking at 6.3 points. In case of 
baek-kimchi, treatment with lower garlic and salted shrimp from 10% to 50% 
recorded highest level at 5.9 to 6.2 points for aroma and 5.7 points for taste, 
respectively. In the evaluation of dongchimi, treatment with 1% sugar recorded 
highest liking indicated by 6.4 and 6.7 points for aroma and taste, respectively. 
It is suggested that kimchi with modified recipe was able to be prepared and 
also applicable to different kimchi product.

P04 -005

Sensory Profiling of Commercial Korean Distilled Sojues
Seung-Joo Lee*, Cheon-Soo Park Department of Food Service Management, 
Sejong University, Korea

Sensory characteristics of nine commercial distilled sojues were developed by 
sensory descriptive analysis. Eight aroma, four flavor/taste, six mouthfeel 
related sensory attributes were evaluated by a panel of 9 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, distilled sojues
were primarily separated along the first principal component, which accounted 
for 66% of the total variance between the distilled sojues with high intensities 
of ‘alcohol taste’ and ‘alcohol aroma’ versus ‘yeast aroma’. The second 
principal component was accounted for 14% of the total variance. Containing 
high alcohol sojues showed stronger intensities of ‘bitter’, ‘alcohol taste’,
‘alcohol aroma’, and all mouthfeel sensory attributes.

P04 -008

Quality Characteristics of Seollengtang Prepared by Traditional and 
High Pressure Heating Method
YoungHo Kim*, SangPil Hong, NamHyouck Lee, EunJung Kang1, BoYeon 
Chung1 Korea Food Research Institute, Korea, 1IYeon FnC Co., Ltd., Korea

Seolleongtang, one of the traditional broths in Korea, is expected to become a 
globalization item with unique flavor and healthiness. In this study, 
seolleongtang was prepared using traditional and high pressure heating method 
with Korean or Austrian beef, and their physicochemical aspect and sensory 
preference were compared and discussed. From the survey for professionals, 
sensory attributes such as milky color, mild beef flavor, light taste, nutty flavor 
and softness were suggested as the important factors for the quality control of 
seolleongtang. In case of consumer evaluation for seolleongtang with tradi-
tional treatments, there was significant differences in the color, brightness and 
oil dispersion between Korean beef and Australian beef. Also, the traditional 
treatment showed higher sensory scores than heating treatment in the aroma, 
taste and texture including overall acceptance. Therefore, it is expected to solve 
the difference between traditional and high pressure heating method.
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P04 -009

Descriptive Sensory Characteristics of Various Dasik (Korean 
Traditional Confectioneries)
Lana Chung*, Jeong Eun Yang, Soon Ah Choi, JaeHwan Lee1, Yeong-Ok 
Song2, Hyun-Jung Chung3 College of Hotel & Tourism Management, Kyung 
Hee University, Korea, 1Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea, 2Depertment of Food Science and Nutrition, 
Pusan National University, Korea, 3Department of Food and Nutrition, Inha 
University, Korea

This study was conducted to identify sensory characteristics of dasik (Korean 
traditional confectioneries) by trained panel. Descriptive analysis was per-
formed on 9 samples, 2 types of rice flour dasik (Rflour, Rflour_Omija), 2 types 
of brown rice flour dasik (Brice_Jinseng_P, Brice_Jinseng_P_Roil), 2 type of 
mung bean starch dasik (Starch_Omija, Starch_Greentea), 1 type of pine pollen 
dasik (PineP), 1 type of black sesame dasik (BSesame), and 1 type of roasted 
bean flour dasik (Rbean). Ten panelists evaluated the appearance, odor/aroma, 
flavor/taste, texture/mouth feel, and after taste attributes of these samples. 28 
attribute were significantly different across products (p<0.05). According to the 
results of PCA, the PC1 dimension was primarily defined by the sesame flavor, 
burnt flavor, chestnut flavor, and astringent flavor attributes. Thus, the Rbean, 
BSesame, and Brice_Jinseing_P samples loaded onto the positive PC1. The PC2 
dimension was primarily defined by particle size, cooked rice flavor, roughness, 
and raw rice flavor attributes in the positive direction. Thus, the Rflour_Omija, 
Rflour, and Brice_Jinseing_P samples loaded onto the positive PC2.

P04 -012

Sensory Discrimination Test Sensitivity: Effects of Affective State 
of Mind on the Measurement of Perceived Difference between the 
Reference and Salt-reduced Product
Hye-Min Sim*, Hye-Lim Kim, Yoon-Jung Choi, Min-A Kim, Hye-Seong Lee 
Department of Food Science and Technology, Ewha Womans University, Korea

Previously it was reported that when involving affective state of mind, the 
consumers’ discrimination was improved. Considering discrimination test 
sensitivity, two potential confounded factors can be identified; cognitive 
decision strategies and the sequence of tasting. The latter has to do with the 
accuracy of sensory information, while the former relates to how the 
information is processed. If the decision strategy has shifted to more efficient 
one by involving affective state of mind, it could result different psychometric 
function and thus different model needs to be used to compute the sensitivity 
index. The objective of the present study was to entangle these effects. Results 
confirmed that when involving individual preference to the reference sample, 
the sensitivity of the duo-trio test for discriminating savory products varying 
salt contents was improved. The effects of sequence of tasting were controlled 
by testing only the duo-trio tests providing the saltier sample as reference. The 
stability and acceptability of the comparison of distances strategy was observed 
by fitting receiver operating characteristic (ROC) curves, based on maximum 
likelihood estimation.

P04 -010

Drivers of Liking and Disliking in Dasik (Korean Traditional 
Confectioneries)
Lana Chung*, Soon Ah Choi, Jeong Eun Yang, Ji Hyeon Lee College of Hotel 
& Tourism Management, Kyung Hee University, Korea

The objectives of this study were to understand the factors affecting the 
acceptance of various Korean traditional confectioneries (dasik) samples and to 
identify the sensory characteristics that drive consumer acceptance of dasik
samples generated by Korean panelists. This study used the results of a 81- 
person consumer test and the results from a 10-person trained descriptive panel 
on 9 dasik samples. The consumers evaluated the overall acceptance, accep-
tance of appearance, odor, flavor, and texture of these samples using a 9-point 
hedonic scale and also rated the perceived intensities of sesame flavor, 
sweetness, and hardness using a 9-point just-about-right scale. According to the 
results of the PLSR data, the black sesame and Rbean samples which had 
significantly (p<0.05) high roasted sesame flavor, burnt flavor, greasy, glossy, 
and cooked chestnut flavor attribute scores had the highest acceptability and 
consumer desire scores for consumers. Therefore, the roasted sesame flavor, 
burnt flavor, greasy, glossy, and cooked chestnut flavor attributes as drivers of 
liking in dasik for those consumers.

P04 -013

Visualizing Products’ Psychological Positioning (Image) for Marke-
ting of Foods and Beverages
In-Ah Kim*, Min-A Kim, Hye-Seong Lee Department of Food Science and 
Technology, Ewha Womans University, Korea

Appropriate psychological positioning of products is important for marketing of 
foods and beverages. For better positioning, understanding of how products’
extrinsic properties such as packages, labels, and brands as well as intrinsic 
properties are perceived by consumers is needed. In this study, the objective 
was to develop more accurate and efficient methodology to study consumers’
psychological concepts associated with various product properties perceived by 
visual and touching experience. Twelve commercial bottled teas were selected 
and examined using 80 consumers. The evaluation process was consisted of 4 
stages: 1) development of the questionnaire - collection and sorting of con-
ceptual descriptors; 2) one-to-one interview using the repertory grid method 
(RGM) providing check-all-that-apply (CATA); 3) free-choice profiling; 4) 
hedonic scaling. Perception mapping of products were successfully constructed 
using a correspondence analysis (CA) as well as a generalized procrustes 
analysis (GPA). Results showed that the group of consumers tested in this study 
has similar psychological concepts about, but differential preferences to flavor, 
package design, and brands etc. of teas.

P04 -011

Cross-cultural Comparisons of Taste Preferences and Food Neo-
phobia Scale between Korean and Chinese Women
Mi Sook Cho*, Sungeun Bae, Jin A Jang, Jieun Oh, Kyungwon Lee Depart-
ment of Nutritional Sciences & Food Management, Ewha Womans University, 
Korea

The food service industry has developed with economic growth in China since 
2001. Chinese are getting more interested in Korean cuisine with Korean wave. 
Korean restaurants have gone abroad to China. Because of cultural difference, it 
is difficult to spread the Korean food to other countries. For the successful 
globalization of Korean cuisine, we should more focus on various factors about 
menu development and marketing strategies. Food Neophobia Scale (FNS) is 
used as a practical method for reluctance to eat or avoidance of new foods. FNS 
affects customer’s satisfaction and revisiting to ethnic food restaurants. Our 
study was conducted to analysis FNS and cross-cultural difference about tastes 
(saltiness, sweetness, sourness, bitterness, umami, oiliness and burning sensa-
tion) between Korean and Chinese women (KW and CW). The results showed 
that sum of CW’s FNS were significantly lower than those of KW (p<0.05). 
CW tended to like saltiness, sweetness, sourness, umami and burning sensation 
than KW. Especially there was significant difference about saltiness (p<0.001), 
sourness (p<0.001), and oiliness (p<0.05) between them.

P04 -014

Analysis of Japanese Consumers’ Preference Structure for Kimchi
Seonhwa Jeong*, Sunghoon Park World Institute of Kimchi, Korea

This paper is the research over analysis of preference structure for kimchi’s
quality attributes targeting consumers in the Japanese market who are aware of 
kimchi. Among 1,000 respondents who participated in the research, we've 
excluded invalid responses and utilized the answers of 612 participants. The 
Conditional Logit model was used to analyze consumer preference structure. 
The quality attributes used on the Choice Experiment were "Packaging Types", 
"Degree of Fermentation", "The Presence of Immune Function", and "Price". 
The experiment was designed to maximize D-efficiency through cross designing. 
Based on the results, all alternative-specific regressors had statistically 
significant results. Lower priced kimchi and kimchi with immune function 
included a higher probability of selection. Also, the Japanese consumers 
derived higher utility with fermentation status changing from ripen to moderate 
rather than from moderate to ripen, or in other words from kimchi that was 
moderately fermented rather than ripen. In case of wrapping, kimchi product’s
selection probability increased when the wrapping type changed from a pouch 
to a tray.
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P04 -015

Analysis of Consumers’ Attitude and Sensory Evaluation of Korean 
Traditional Red Pepper Powder in USA
Min-A Lee*, Eun-Hae Kim, Jee-Ahe Ahn, Eun-Mi Kim Korea Food Research 
Institute, Korea

The purposes of this study were to analyze the consumers’ attitude and sensory 
evaluation to expand the export of Korean traditional red pepper powder in 
USA. A survey was conducted from 8 Mar. to 10 Mar. 2012 and targeted 
foreign consumers visiting Korean mart in Washington DC, USA. Totally 157 
copies were returned and analyzed by using SPSS the 18.0 program. Frequency 
and descriptive analyses were conducted. The determinant of purchasing red 
pepper powder was taste (59.1%). The supplement of the Korean traditional red 
pepper powder in market was providing recipe. The satisfaction of red pepper 
powder which use usually was neutral (3.80), and the reason for dissatisfaction 
was taste (23.4%) and value for money (11.0%). To find out requirements for 
Korean traditional red pepper powder, the reference was measured by using 5 
point likert scale. The preference of each attribute of Korean traditional red 
pepper powder was red color 3.89, gloss 3.76, particle 3.93, flavor 4.05, spicy 
taste 3.80, overall preference 3.79, and intention to purchase 3.52.

P04 -018

Consumer Preferences of Commercial Rice Wines (Takju) with 
Sensory Characterization
Seung-Joo Lee*, Cheon-Soo Park, Mi-Sun Lee, Hyun-Hee Jin Department 
of Foodservice Management, Sejong University, Korea

The preferences of eight commercial rice wines (takju) were determined using a 
9-point hedonic scale by 123 consumers. Preferences for color, aroma, taste, 
full-body, and overall acceptability were determined. The sweetness and 
sourness levels of the eight rice wines were also evaluated using a 9-point 
just-about-right (JAR) scale. An analysis of variance was constructed to 
evaluate the effect of gender, age, and samples on the preference ratings 
(overall acceptability, color, aroma, taste and full-body). Significant differences 
were observed for all the preference ratings among the eight samples. Based on 
the partial least square regression analysis using sensory and consumer data, 
rice wines with high intensities of sweet aroma, sweet taste, and fruitiness 
showed higher ratings in consumer preference ratings. Astringent and bitter 
tastes were primarily accounted for low acceptance ratings.

P04 -016

The Evaluation of Microwave Oven Performance by Water Heating
Mi Sook Cho*, Ji Yun Yeo, Joo Young Ha1, Ye Jin Lee Department of 
Nutritional Science and Food Management, Ewha Womans University, Korea, 
1Samsung Electronics Co., Korea

Today the social environment is changed to downsize family and there are 
growing number of people living alone. In this trend, for the simple and easy 
handling, the frequency of use of MWO (microwave oven) increases steadily. 
But the exact performance of MWO is not evaluated yet. For this reason, we 
used water for basic liquid to evaluate the MWO. To compare the time 
difference, we fixed the watt at 800 (W). Fill the container with water (200 ml) 
changing the type of cups, glass and mug (ceramic cup). Also we evaluated the 
time differences applying the number of container (1, 2, 3, and 4) and the two 
type of initial temperature (6 (stored at refrigerator) and 25 (stroed at room) 
(°C)). The standard temperature condition (50±5 (°C)) was decided using JIS 
(Japanese Industrial Standard). The time tended to rise on proportion to the 
number of containers. And the temperature difference between up (1 mm from 
surface) and down (1 mm from bottom) is affected by the type of cups and the 
initial temperature. From these results, the specific standards in heating with 
MWO cannot be provided in all cases. Therefore, consumers attend to 
sanitation, burn, and sensory characteristics when they cook with MWO.

P04 -019

Difference of Consumers’ Attitude and Purchase Intention Based on 
Risk Perception of Sushi
Mi Sook Cho*, Kyung Won Lee, Ji Eun Oh Department of Nutrition Sciences 
& Food Management, Ewha Womans University, Korea

The aims of this study was to investigate Korean consumers’ risk perception, 
attitude and purchase intention toward sushi. Self-reported data was collected 
from respondents. A sample of 300 surveys showed a 96.8% usable response 
rate. Study findings are as follows. The exploratory factor analysis identified 
five underlying dimensions of risk perception toward sushi; psychological, 
financial, hygienic, social, environmental risks. T-test and one-way ANOVA 
were also used to identify significant difference in risk perception of sushi 
between demographic characteristics (gender, marital status, occupation, educa-
tion level, and monthly income). Finally, according to the result of a multiple 
regression over five dimensions of the risk perception, it showed that the higher 
psychological risk is, the more negative the consumers’ attitude and purchase 
behavior toward sushi are. It means that they come to have a negative attitude 
on sushi, unwilling to purchase it as the psychological risk increases. Further-
more, as the result of the linear regression analysis, it reveals that the attitude on 
sushi have a positive effect on the purchase intention.

P04 -017

Optimization of Reheating Time of Rice in Microwave Oven
Mi Sook Cho*, Ye Jin Lee, Joo Young Ha1, Ji Yun Yeo Department of 
Nutritional Science and Food Management, Ewha Womans University, Korea, 
1Samsung Electronics Co., Korea

Nowadays, the retort pouch and frozen foods are becoming more and more 
popular with a growing number of people looking to simple dish. Not 
surprisingly, using of microwave oven for cooking and reheating has increased 
gradually. This paper reports a comparative study about effect of reheating time 
on the commercial cooked and frozen cooked rice in microwave oven. The first 
experiment was conducted using packed and non-packed commercial cooked 
rice. And in the second one, the frozen cooked food was used and reheating 
time was measured according to the kinds of container: hygienic pack, plastic 
bowl, pottery. The results of experiments showed that the best reheating time to 
eat was different depending upon types of cooked rice and container. Addi-
tionally, all experimental results were graded and evaluated by Japanese 
Industrial Standards (JIS). Through the study, it was found that optimized 
reheating time of commercial cooked rice and frozen cooked rice in microwave 
oven.

P05 -001

In Vitro Digestion Stability of Lipid Oxidation Products Present in 
Oxidized Fatty Acids and Thermodegraded Soybean Oil
Dayeon Ryu*, Eunjin Kwon, Tae Hoon No, Jeonghee Surh Department of 
Food and Nutrition, College of Health and Welfare, Kangwon National 
University, Korea

Oxidized linoleic acid and linolenic acid and thermodegraded soybean oil 
characterized for a range of lipid oxidation products (LOP) were submitted to 
an in vitro digestion model. Then, the LOP was monitored at each compartment 
of mouth, stomach, and small intestine. As the digestion proceeded, conjugated 
diene (CD) & triene (CT) and hydroperoxides (ROOH) increased, therefore the 
levels after digestion reached at 140-340%, 178-454%, and 125-331% of initial 
contents of CD, CT, and ROOH, respectively. It suggested that the oxidation of 
the fatty acids and soybean oils had been on progress throughout the digestion. 
On the other hands, MDA and α,β-unsaturated aldehydes started to decrease 
even at the mouth compartment, which implicated the low stability of the 
aldehydes. It was confirmed with the application of 4-hydroxy-2-alkenals into 
the in vitro digestion model. Nevertheless, more than 50% of the aldehydes 
remained unaltered after in vitro digestion process. The results showed clearly 
that the LOP present in foods could be changed with digestion, therefore the 
bioaccessibility of LOP should be considered for the accurate assessment of 
risk derived from them.
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P05 -002

Influence of Heating Temperature and Time on the Profiles of 
Oxidation Products of Linoleic Acid and Linolenic Acid
Dayeon Ryu*, Eunjin Kwon, Jeonghee Surh Department of Food and 
Nutrition, College of Health and Welfare, Kangwon National University, 
Korea

Linoleic acid (LA) and linolenic acid (LNA), as a representative each for n-6 
and n-3 fatty acids, were oxidized at different temperature (36.5, 60, 90, and 
120°C) and time (3, 6, 9, and 12 h), then their primary and secondary oxidation 
products were monitored. As the temperature and time increased, the fatty acids 
tended to be more decomposed and their browning reaction noticeably 
increased with the formation of polymer deposits. The contents of primary 
oxidation products were not proportional to the temperature, which was 
presumably due to the different reaction rates of their formation and decom-
position at each condition. For the secondary oxidation products, both 
malondialdehydes (MDA) and α,β-unsaturated aldehydes (α,β-USA) from LA 
increased proportionally to the severity of the oxidation condition with the 
highest being at 120°C, 12 h. On the other hands, the MDA contents from LNA 
were highest at 36.5°C, 3 h where the α,β-USA was lowest. The different 
dependence of the two secondary oxidation products on the oxidation 
conditions underlines the importance of using a range of markers to accurately 
characterize the oxidation status.

P05 -005

Determination of Rancidity for the Thermally-oxidized Edible Oils: 
Practical Application of FoodLab Fat and miniFood
Chang Woo Kwon1*, Kyung-Min Park1, Seung Jun Choi2, Jeong Woong Park3, 
Pahn-Shick Chang1,2,4 1Department of Agricultural Biotechnology, Seoul 
National University, Korea, 2Center for Food Safety and Toxicology, Seoul 
National University, Korea, 3Sanigen Co., Ltd., Korea, 4Center for Agricul-
tural Biomaterials, Seoul National University, Korea

The purpose of this study was to find out the possibility for the practical 
applications of the commercial instruments (FoodLab Fat and miniFood) to 
predict oxidation in deep-fat fried oils. By comparing acid value (AV) and 
peroxide value (POV) obtained from FoodLab Fat and miniFood to those from 
the official methods, such as Korean food code, ISO 660, and ISO 3960, the 
usefulness of the methods using those analytical instruments was demonstrated. 
Canola oil, olive oil, palm oil, and soybean oil were thermally-oxidized at 
180°C in a dry oven and then AV and POV evaluation was monitored through 
the official methods and using FoodLab Fat and miniFood. AV and POV 
obtained from FoodLab Fat and miniFood showed the good agreement with 
those from the official methods and it could be due to their sophisticated 
photometric technology and digital signal processing. The usage of FoodLab 
Fat and miniFood was proven to be a reliable, accurate, and reproducible 
analytical technique for the prediction of the degree of oxidation of edible oils 
and could provide many advantages comparing the official methods because of 
its rapidity and simplicity.

P05 -003

Effects of Oil Refining on Physicochemical Property and Thermal 
Oxidation Stability of Extra Virgin and Refined Olive Oils for 
Deep-fat Frying Chicken
Hyun-Seok Kim*, Sung Kwon Ryu1, Young Jun Kim2, Koo Min Chung 
Department of Food Science & Biotechnology, Andong National University, 
Korea, 1Department of Food Science & Technology, Kyung Hee University, 
Korea, 2Department of Food & Biotechnology, Korea University, Korea

Though various grades (extra virgin, virgin, refined, pure) of olive oils were 
widely used for salad dressing and as oil sources for pan-frying, it is not likely 
appropriate for deep-fat frying, particularly in a case of extra virgin olive oil. 
This study investigated changes in physicochemical property and thermal 
oxidation stability of olive oils subjected to refining process during deep-fat 
frying (DFF) of chicken. One extra virgin and two refined olive oils, as raw oil 
sources, were subjected additionally to refining process. DFF was conducted for 
150 chickens per oil (raw and additionally refined), and for analysis, oil samples 
were collected every 30 chickens (defined as one cycle). With increasing DFF 
cycles, significant changes in fatty acid compositions (palmitic acid, stearic 
acid, oleic acid, linoleic acid) were observed for all oils. Trans fatty acid were 
identified for all oil samples to concentrations of 0.01-0.8%. Total color 
difference and viscosity of all oil samples also increased. Thermal oxidation 
stability (determined by acid and peroxide values) was higher for two raw 
refined (relative to extra virgin) olive oils and much more enhanced by 
additional refining.

P05 -006

Temperature Dependence of Sunflower Oil Oxidation Affected by 
Light
Eunok Choe*, Leejin Jung, Soojeong Son Department of Food and Nutrition, 
Inha University, Korea

Light effects on temperature dependence of sunflower oil oxidation were 
studied. Sunflower oil was oxidized at 20, 40, 60, or 80°C for 30, 30, 15, and 6 
d, respectively, in the dark or under light. Oil oxidation was evaluated with 
peroxide (POV) and conjugated dienoic acid (CDA) value. Sunflower oil 
consisted of palmitic, stearic, oleic, and linoleic acids at 7.0, 3.5, 26.5, and 
63.0%, respectively. POV and CDA values of sunflower oil were increased with 
the oxidation time and temperature. The oil oxidation in the dark became fast 
after an induction period with activation energy of 5.4-7.5 kcal/mol. Light 
increased and accelerated the oil oxidation, however, the oxidation rate became 
lower with oxidation time, which was a reverse case of the autoxidation. 
Temperature dependence of the oil oxidation was higher in the dark than under 
light. The results suggest that temperature should be controlled more carefully 
in the dark than under light for oxidation-stable sunflower oil. 

P05 -004

Physicochemical of Green Tea Extract-enriched Rice Bran Oil 
during Deep Frying of French Fries
Anggi Hayu Hapsari*, Sung-Hee Lee1, Jong-Bang Eun Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Department of Food Nutrition and Culinary, 
Chosun College of Science and Technology, Korea

Green tea catechin was expected to improve oil stability against high tem-
perature treatment. This study aimed to investigate the oxidative stability and 
physicochemical changes in green tea extract-enriched rice bran oil (RBOG) 
during deep frying, compared to rice bran oil (RBO), soybean oil (SO) and corn 
oil (CO). Deep frying of French fries was carried out 24 times at 175oC. Acid 
value (AV), peroxide value (PV), and TBARS value of oils were investigated. 
Moreover, changes in color and viscosity of oils were evaluated. PV of RBO, 
SO, and CO increased up to 12th frying and decreased afterward, while, PV of 
RBOG continuously increased up to 24th frying. AV of all oils continuously 
increased up to 24th frying. RBOG showed highest oxidative stability in respect 
to TBARS value. L* values of all oils slightly decreased and b* values slightly 
increased. a* values decreased in SO and CO, but increased in RBOG and 
RBO. The highest increase in viscosity was found in RBO. Overall, addition of 
green tea extract can improve oxidative stability and physical properties of rice 
bran oil. Further study on effect of deep frying using RBOG to changed 
substance in French fries is required.

P05 -007

Light Effects on Temperature Dependence of Tocopherol Degradation 
during Sunflower Oil Oxidation 
Eunok Choe*, Jeesu Choe, Haecheon Ahn Department of Food and Nutrition, 
Inha University, Korea

This study investigated temperature dependence of tocopherol degradation 
affected by light during sunflower oil oxidation. Sunflower oil was oxidized at 
20, 40, 60, or 80°C for 50, 40, 15, and 6 d, respectively, in the dark or under 
light. Tocopherols were analyzed by HPLC. Sunflower oil initially contained 
tocopherols at 738.0 mg/kg, 726.4 mg/kg for α-isomer and 11.6 mg/kg of γ
-isomer, and the contents were decreased with the oxidation time. Rates of 
tocopherol degradation increased with the oxidation temperature and were 
higher under light than in the dark. Degradation of tocopherols in sunflower oil 
during its oxidation followed quardratic function in both cases, under light and 
in the dark. Degradation of α-tocopherol occurred faster than that of γ-isomer, 
suggesting lower stability of α-tocopherol. Temperature dependence of toco-
pherols degradation was higher in the dark than under light. The results suggest 
that temperature control should be more important in the dark than under light 
for improvement of health-beneficial tocopherol stability.
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P06 -001

Preparation of Antibacterial Edible Film for Oral Health Using 
Pullulan and Scutellariae Radix
Yoon-Gyoung Choi*, Seung-Taik Lim, Jeong-Jun Yu1 Graduate School of Life 
Science and Biotechnology, Korea University, Korea, 1CL Pharm, Korea

As the dietary life changed, concerns on diseases of oral cavity have increased. 
By adding natural substances, Antibacterial edible films were prepared. 
Scutellariae Radix has anti-viral and antimicrobial properties to prevent oral 
diseases. Experiments were designed to prepare antibacterial film preventing 
the growth of Streptococcus mutans and Staphylococcus aureus during 
incubating at 37°C for 12 h. Scutellariae Radix concentrations were varied for 
0.09% to 0.43% (w/v) in 20% of pullulan film. Antibacterial activity displayed 
the death ratio through paper disc assay and viable cell count method. The 
paper disc assay of the Scutellariae Radix extracts indicated inhibition zone 
from S. mutans (100 mg/ml) and the viable cell count method of the edible film 
showed 99% of death ratio (0.43%, w/v). Also, Antibacterial effect of S. aureus
increased by increasing concentration of Scutellariae Radix. This edible film 
containg Scutellariae Radix extracts could be effectively used to prevent or 
minimize the oral diseases induced by the microorganisms.

P06 -004

Chemical Composition and Structural Characteristics Affecting 
Gelatinization and Pasting Properties of Potato Flour and Starch
Hyun-Seok Kim* Department of Food Science & Biotechnology, Andong 
National University, Korea

Processability of potato is varied depending on its chemical compositions and 
starch structural characteristics. This study characterized physicochemical 
properties, and molecular/granular structures of potato flour and starch, and 
determined major factors of impacting their gelatinization, and pasting 
properties. Six varieties (Gold, Gem, Victoria, Innovator, Setina, SierraGold) of 
Yukon yellow potato were used as potato sources. Whole potato flour and 
starch were prepared from raw potatoes, and examined for proximate compo-
sition, total starch, amylose (AM), phosphorus (P), relative crystallinity, 
amylopection (AP) fine structure, gelatinization, and pasting property, followed 
by Pearson correlation. Pasting viscosity of potato flours was highly related to 
their total solid contents, and their peak viscosity was positively and negatively 
correlated to specific gravity of potato granule and non-starch polysaccharide of 
potato flour, respectively. Gelatinization and pasting properties of potato 
starches were highly related to their granule size and contents of AM, P, and 
shorter/longer AP branch-chain. Final viscosity of starch pastes was influenced 
by pasting viscosities of flours. 

P06 -002

Physicochemical Properties of Starches from Korean Rice Varieties
Hye Min Han*, Jun Hyun Cho1, SangGuan You2, Bong Kyung Koh Keimyung 
University, Korea, 1National Institute of Crop Science, Korea, 2Gangneung- 
Wonju National University, Korea

This study was performed to identify the starch properties of Korean rice 
varieties. Two indica lines (Hanareum and Chenmaai) and six japonica lines 
(Jinsumi, Goami, Manmi, Milyang261, Seolgaeng, and Suweon517) were 
analyzed. Milyang261 had the highest amylose content (>25%), whereas 
Manmi had the lowest amylose content (>10%). HPSEC revealed that the A 
chain ratio in the rice starches increased in the following order: Suweon517 > 
Milyang261 > Goamibyeo > Chenmaai. The short B chain ratio was the highest 
in Chenmaai. Thermal properties by DSC showed that the initial pasting 
temperatures (To) of the rice flours ranged from 55.1°C for Goami to 69.2°C for
Chenmaai. Peak pasting temperatures (Tp) ranged from 60.9°C for Goami to 
73.3°C for Chenmaai, and gelatinization enthalpy (∆H) ranged from 9.2 J/g in 
Milyang261 to 13.1 J/g in Chenmaai. Storage at 4°C for 7 days showed that To 
ranged from 36.9°C for Manmi to 43.6°C for Suweon517, and that ∆H was 
highest in Chenmaai. The retrogradation rate was in the following order: 
Milyang261 > Suweon517 > Chenmaai > Goami. The retrogradation rate 
increased with higher amylose content and A chain ratio.

P06 -005

Preparation of Aqueous CoQ10-starch Dispersion
Han-Kyul Yoon*, Tae-Rang Seo, Seung-Taik Lim Graduate School of Life 
Science and Biotechnology, Korea University, Korea

Coenzyme Q10 (CoQ10) is extremely lipophilic and water insoluble due to the 
molecule’s long side chain of 10 isoprenoid units. In this study, various 
parameters were examined to optimize the preparation of aqueous CoQ10

dispersion by using starch. The CoQ10-starch dispersion was prepared in a 
stirring water-bath by vigorous stirring at various reaction temperature (60, 80, 
100°C) and reaction time (1, 3, 6 h), followed by sufficient cooling. To remove 
agglomeration of CoQ10 on the surface and precipitates of starch during storage, 
a centrifugation (5,000 x g, 30 min) combined with a filtration (glass filter, pore 
size : 40-50 µm) were performed. The CoQ10 contents that was stably dispersed 
in the supernatant showed that higher temperature, and longer reaction time 
were effective to obtain higher yield of CoQ10 (57.3%), calculated by 
UV-HPLC (275 nm). DLS data showed that the CoQ10 of nanoscale range (< 
200 nm) significantly increased through sonication treatment (83.8%) with the 
dispersion. Both the sonicated and unsonicated dispersions remained stable 
during storage for longer than 2 weeks.

P06 -003

Effect of Hydrocolloids on the Quality of Rice Dumpling Skin
Eun Ji Lim*, Su Jung Choi, Eun Jung Lee Samsung Fine Chemicals., Korea

The objective of this study was to investigate the formation of rice dumpling 
skin and to improve the textual properties of rice dumpling skin by adding 
various food additives. Rice (millyang260 and hanarum) was obtained from 
Rural development administration. Rice was milled by air classifying mill 
(ACM). Hydroxypropylmethyl cellulose (HPMC), xanthan gum, guar gum, 
carrageenan, and propylene glycol alginate (PGA) were used as food ingredients. 
Effects of hydrocolloids added singly and in association at different levels, on 
the investigated textural and mechanical parameters have been evaluated. Rice 
dumpling skin prepared with additives was showed significantly higher values 
than control on cooking properties and texture. The presence of hydrocolloids 
in rice dumpling skin appeared to decrease weight and volume after cook. 
Texture properties of rice dumpling skin were similar to control regardless of 
cook. Water absorption and hardness of rice dumpling skin didn’t change 
during freeze-thaw test.

P06 -006

Preparation of Starch Nano-complexes with Long Chain Fatty Acids 
in Aqueous Systems
Tae-Rang Seo*, Seung-Taik Lim Graduate School of Life Science and 
Biotechnology, Korea University, Korea

Nanosized starch complexes with water-insoluble substances have many 
beneficial functions, such as improvement of water solubility and bioavail-
ability of the insoluble substances. High amylose corn starch and oleic acid 
were used to establish a model system for the complex formation. Complexes 
were prepared by vigorous stirring of the physical mixture of starch and fatty 
acid in an aqueous solution, at various reaction temperatures, and successive 
cooling process. Precipitated complexes were re-dispersed in distilled water by 
homogenizer, and then ultra-sonication was applied for decreasing the particle 
size of the dispersed complex particles. The formation of starch-oleic acid 
complex (V6 I type) was confirmed by X-ray diffraction analysis, and the 
complexes formed at 50, 70, and 90°C exhibit melting temperatures exceeding 
99°C. Zeta-sizer data showed the size reduction of complex particles by 
ultrasound treatments (mean diameter 584.7±46.5nm→289.4±12.9 nm). This 
study suggested that nanosized starch-oleic acid complex could be successfully 
made in the dilute aqueous system. And the model system could be applied to 
other functional fat-soluble substances with starches.



229

The 79th Annual Meeting

P06 -007

Synthesis and Characterization of Citrate Derivatives of Waxy and 
Normal Corn Starch by Reactive Extrusion
Seung Hyun Kim*, Koo Min Chung, Hyun-Seok Kim Department of Food 
Science & Biotechnology, Andong National University, Korea

This study investigated effects of reactive extrusion process (RXP) parameters 
on derivatization of starch with citric acid (CA). CA and corn starch (normal 
and waxy) were mixed to 1:2.5 (w/w). The starch-CA slurry was adjusted to pH 
3.5, and pre-dried. The starch-CA mixture was subjected to REX to synthesize 
starch citrate. RXP parameters were temperature, screw speed, and path 
(numbers of passage of the starch-CA mixture through an extruder). Semi-dry 
heating reaction (DHR) was used for a reaction control. The starch citrate was 
analyzed for reaction efficiency (RE) and pasting property. Maximum RE of 
starch citrate by DHR was 89%, and RE increased with increasing temperature 
and time. For RXP, maximum RE of normal and waxy starches was 61 and 
78%, respectively. While an increase in temperature and path enhanced RE, an 
opposite pattern was observed for screw speed. The pasting viscosity profiles of 
citrate derivatives of waxy starch suggested that starch citrate was likely formed 
by cross-linking reaction accompanying partial acid hydrolysis. For citrate 
derivatives of normal starch, however, esterfication (monostarch monocitrate) 
and acid hydrolysis may simultaneously occur.

P06 -010

Preparation of Aqueous Octacosanol Dispersion by Blending with 
Maize Starches and Dextrin
Du-yun Jeang*, Ju Hun Lee, Hee-Young Kim, Seung-Taik Lim School of Life 
Sciences and Biotechnology, Korea University, Korea

For improving the dispersability of octacosanol in water, blending with waxy 
maize starch (WS), normal maize starch (NS), and high amylose maize starch 
dextrin were adopted in aqueous dispersion. WS, NS, and dextrin solution 
(1.0%) were added in 0.1% octacosanol solution at 70-100°C for 150 min. The 
dispersion was cooled slowly, and then the supernatant was separated by 
centrifugation. Contents of octacosanol in supernatant were determined by GC. 
For increasing octacosanol contents in supernatant, physical conditions were 
changed, such as stepwise addition. In case of dextrin solution, the octacosanol 
yields in supernatant increased from 33.7% to 78% as the reaction temperature 
decreased from 90°C to 70°C. The octacosanol yields in supernatant of NS 
solution increased (5.9% to 16.2%) depending on additional stirring times. In 
addition, yields of octacosanol in WS solution showed reverse results (7.2% to 
2.3%) according to stirring times. These results might be derived from different 
molecular structure and amylose contents among NS, WS and dextrin. In this 
work, it can be suggested that dextrin might be used for improving dispersa-
bility of octacosanol in aqueous solution.

P06 -008

Repeated-hydrothermal Treatment of Water Yam Starch. Its 
Structural, Physicochemical and Digestibility Characteristic
Khanh Son Trinh*, Hye Jin Lim, Hye Rim Jang, Suk Young Lee, Bu Min 
Kim, Tae Wha Moon Department of Agricultural Biotechnology and Center 
for Agricultural Biomaterials, Seoul National University, Korea

Debranched water yam starch (IS) was subjected to the repeated-hydrothermal 
treatment (HTT) and its physicochemical, structural properties and digestion 
pattern were determined. The B-type crystalline pattern of raw starch was 
recrystallized to the B- and CA-type patterns under debranching and repeated 
hydrothermal treatment, respectively. The degree of relative crystallinity of 
debranched starch gradually increased and reached maxima after 5 cycles of the 
hydrothermal treatment. Besides, thermal transition temperatures and melting 
enthalpy of recrystallized starches progressively increased reflecting the 
perfection of their crystalline structure leading to the accumulation of 
boiling-stable crystalline structure under repeated-hydrothermal treatment. As 
the result, the nearly pure resistant starch (RS) and the boiling-stable RS 
content reached maxima after 5 cycles.

P06 -011

Formation of Crystalline Complexes between Amylomaize Dextrin 
and Ceramide for Increasing Water Solubility
Hee-Young Kim*, Seung-Taik Lim School of Life Sciences and Biotechnology, 
Korea University, Korea

Complexes between amylomaize (70% amylose) dextrin (average DP 311) and 
ceramide were prepared by using two different blending systems: an aqueous 
batch system and a two-phase system of separated solvents (isopropyl ether and 
water). The solvent and reaction temperature (50-90°C) were important in 
determining the level of complex formation and its crystalline structure. Under 
a X-ray diffraction analysis, the solvents (ethanol and isopropyl ether) as well 
as ceramide could form complexes with dextrin as V6I type crystals. However, 
the crystallinity of complexes was much higher with the batch system compared 
to the two-phase system. With a minor use of ethanol (0.5 mL), blending the 
aqueous mixture of dextrin and ceramide at 50°C for 2 days followed by a 
storage at 25°C for 1 day, well-defined V6I crystal particles were recovered as 
precipitates. The isolated particles had rectangular shapes with a size distri-
bution of micrometer range, and contained about half of the ceramide initially 
added. After physical treatment such as ultrasonication resulted in smaller size 
distribution (less than 100 nm) of the complex particles. 

P06 -009

Slowly Digestible Sweet Potato Flour: Preparation and Physicoche-
mical Characterization
Ji Hong Ahn*, Hye Rim Baek, Bo Hyun Kim, Hye In Kim, Tae Wha Moon 
Department of Agricultural Biotechnology and Center for Agricultural Bio-
materials, Seoul National University, Korea

The preparation and physicochemical characteristics of the slowly digestible 
starch (SDS) in sweet potato flour were studied under various heat-moisture 
treatment (HMT) conditions by using RSM. The moisture content of the sweet 
potato flour was adjusted to 18, 23 and 28%, and the flour was heated at 90, 110 
and 130°C for 1, 8, and 15 h in a drying oven. The optimum conditions for the 
preparation of slowly digestible sweet potato flour were moisture content of 
22%, temperature of 103°C, and treatment time of 5.8 h. The highest SDS 
content in HMT flour was 57.6%. The DSC of the HMT flour showed a 
decreased gelatinization temperature range and increased To, Tp, and Tc as 
compared with native sample. However, gelatinization enthalpy was lower than 
that of the native one. The viscosity profiles and values changed significantly 
with HMT, resulting in a higher pasting temperature and a decrease in viscosity 
with no breakdown. It indicated that HMT flour was more stable against high 
temperature and shear rate than the native one. In sum, among the three 
independent variables, temperature had the greatest effect on SDS formation in 
sweet potato flour.

P06 -012

Pasting Property, Rheology, and Freeze-thaw Stability of Waxy Rice 
Starch-hydroxypropylmethylcellulose (HPMC) Composites: Effect of 
HPMC Viscosity
Hyun-Seok Kim* Dept. of Food Science & Biotechnology, Andong National 
University, Korea

Due to repulsion of consumers against chemically-modified starch products, 
there are attempts to find their alternative to mixtures of native starches and 
non-starch hydrocolloids. This study investigated effects of HPMC viscosity on 
pasting property, rheology, and freeze-thaw stability of waxy rice starch 
(WRS)-HPMC composites. HPMCs (BN50, CN40H, and CN10T, correspon-
ding to low, intermediate, high viscosities, respectively) possessed different 
apparent viscosities, though hydroxypropyl and methyl ether groups were 
similar. Pasting property and rheology of WRS-HPMC composites were 
examined with a rapid visco analyzer and dynamic rheometer, respectively. 
WRS-HPMC composite pastes were assessed for freeze-thaw stability. Low- 
and intermediate-viscosity HPMC reduced pasting viscosities of waxy rice 
starch at all points over profiles, while high-viscosity HPMC exhibited similar 
peak viscosity and higher final viscosity. For WRS-HPMC composite pastes, 
frequency sweep (G’, G”, and tan δ) and steady flow (consistency index, 
apparent viscosity at 100 s-1) parameters of WRS-HPMC composite pastes 
increased with increasing HPMC viscosities. Further, freeze-thaw stability was 
enhanced.
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P06 -013

Physicochemical Properties of Wet-milled Rice Flours with Different 
Milling Conditions
So-Hyun Cho*, Fu-hung Hsieh1, Jong-Bang Eun Department of Food Science 
and Technology, Chonnam National University, Korea, 1Department of 
Biological Engineering, University of Missouri, USA

The quality of processed foods using rice flour is mainly governed by properties 
of rice flour. The objective of this study was to evaluate the effect of different 
milling conditions on dry and wet-milled rice flours. Dry-milled rice flours 
(DF; Control) were ground with a blender. To prepare wet-milled flours, rice 
was soaked for 8 h first, dried at room temperature for 12 h and ground twice 
with a roller mill (WRF) or ground once with a roller mill and a blender (WBF). 
The protein content, lightness, a* value, swelling power and water solubility 
were higher in WRF than in WBF. There were no significant differences in the 
lipid, ash, amylose, damaged starch contents, water binding capacity, and 
gelatinization properties between WRF and WBF. XRD patterns of all rice 
flours showed typical A-type. The microstructures of WRF and WBF were 
similar and both showed smoother surface and finer particles than control. The 
results indicate that the physical characteristics of wet-milled rice flours are 
slightly affected by the different milling conditions.

P06 -016

Characterization of Normal and Waxy Rice Starches after Ultra 
Fine Pulverization
Jung-Ah Han*, Bo-Hyun Hwang, Ji-Soo Han Department of Foodservice 
Management and Nutrition, Sangmyung University, Korea

For expanding utilization of rice starch, isolated waxy and normal rice starches 
were ground by ultra fine pulverizer, and the structural, thermal and pasting 
properties of the ultra fine particles were measured. The size determined by 
Mastersizer 2000 decreased up to nano-size after pulverization. The chain 
length distribution measured by HPAEC (High Performance Anion Exchange 
Chromatography) changed specially in normal rice starch after pulverization, 
showing much higher portion of short A-chain than non-pulverized one. For 
thermal properties, onset temperature and melting enthalpy slightly increased 
after pulverization for both of normal and waxy rice starch, however there was 
no difference in amylose-lipid complex of normal rice starch before or after 
pulverization. For pasting properties, significant decrease of peak and setback 
viscosity were observed in both of pulverized starches than native ones. The 
lower pasting temperature as well as lower peak viscosity in pulverized ones 
could imply molecular degradation by pulverization.

P06 -014

Effect of Physical Processing of Rice Bran on Shelf Life Extension 
by Inhibiting Its Rancidity Formation and Content of Bioactive 
Components
Sungmin Kim*, Donghwa Cho, Seung-Taik Lim School of Life Sciences and 
Biotechnology, Korea University, Korea

Rice bran (RB) is a by-product from rice milling process which contains a 
number of natural phytochemicals with health-promoting functions. However, 
RB is rapidly deteriorated during storage by the oxidation of residual lipids. For 
inhibiting the rancidity of RB, various physical treatments were examined, such 
as microwave heating (MH), autoclaving (Auto), ethanol vapor treatment (EV), 
dry heating (DH), and freeze-drying/dry heating (FDDH). Although the free 
fatty acid (FFA) content of untreated RB gradually increased (2.33% to 
21.60%), that of the treated RB was not changed or slightly increased after 6 
week’s storage. The RB treated with EV for 20 min had the lowest FFA content 
(3.67±0.33%) among the treatment. The α-tocopherol (α-T) content varied with 
each treatments (from 26.92 mg/g to 64.90 mg/g) comparing to that of untreated 
RB (34.47 mg/g). There were no significant changes in α-T content and other 
lipophilic bioactive compounds induced by treatments. These results showed 
that these treatments prior to storage were effective in inhibiting the rancidity 
formation and extending the shelf-life of RB, without any loss of the residual 
bioactive compounds.

P06 -017

Quality Properties of Rice Madeleine Prepared from Rice Flour 
with Different Contents of Pine Needle Powder and Extract
Malshick Shin*, Won Ji Kim, Song Min Oh Chonnam National University, 
Korea

The quality properties of rice Madeleine prepared from non-waxy rice 
(Hanarum) flour with different contents of pine needle powder and extract were 
investigated to improve functionality of rice bakery products. Rice flour was 
made from milled dried rice grain after soaking and low temperature drying and 
passed through 120 mesh sieve. Pine needle powder and extract were purchased 
from Chosun University. The levels of pine needle powder and extract for rice 
flour basis were decided 0, 1, 2, and 3% through preliminary experiment. The 
moisture contents of pine needle powder and rice flour were 13.09 and 9.29%, 
respectively. Water binding capacity of rice flour and pine needle power were 
166.73 and 60.38%, respectively. The lightness (L) of rice Madeleine showed 
significant difference with different pine needle power and extract addition. The 
air cell size of crumb was observed smaller and more homogenous in 
Madeleine with pine needle extract than in Madeleine with pine needle powder. 
On sensory data, moistness and overall quality was higher in rice Madeleine 
added pine needle extract than in rice Madeleine added pine needle powder.

P06 -015

Rheological and Thermal Properties of Pregelatinized Waxy Potato 
Starch
Doori Kim*, Byoungseung Yoo Department of Food Science and Biotechnology, 
Dongguk University, Korea

Pregelatinized starch, also referred to as instant starch slurries, has been applied 
as a thickener in many food products. However, there is limited information on 
rheological properties of pregelatinized waxy potato starch (PWPS). In this 
study, rheological properties of PWPS, which was modified by industrial drum 
dryer, and native waxy potato starch (NWPS) were evaluated under steady and 
dynamic shear conditions. Flow behaviors of PWPS and NWPS dispersions 
were determined from the rheological parameters provided by the power law 
model and Casson model. Consistency index (K) and apparent viscosity (ηa,100) 
values of PWPS were lower than those of NWPS. The magnitudes of storage 
modulus (G') were higher than those of loss modulus (G") over most of the 
frequency range. Tan δ (ratio of G"/G') values of PWPS were much higher than 
those of NPS. Their thermal properties were measured by differential scanning 
calorimetry. NWPS exhibited the gelatinization enthalpy (∆H) and gelati-
nization temperatures (To, Tp, and Tc) while PWPS did not. From these results, 
it was found that the lower values of PWPS were attributed to its starch 
granules which were disrupted by drum drying.

P06 -018

Physicochemical Properties of Non-waxy Rice Flours Extruded with 
Different Barrel Temperatures
Malshick Shin*, So Hee Jung, Wiesoo Kang1 Department of Food and 
Nutrition, Chonnam National University, Korea, 1Department of Bio-Health 
Technology, Kangwon National University, Korea

In order to improve the quality of dry and sandy rice products, non-waxy rice 
flour was extruded with different barrel temperatures using twin screw extruder. 
The japonica rice variety, Chuchungbyeo, white rice grain was soaked and dried 
at low temperature and ground by pin mill built in 120 mesh sieve. The extruder 
conditions of screw speed at 250 rpm, moisture content of 27%, and three 
different barrel temperatures, 100, 130, and 160°C were used to make extruded 
rice flours. The moisture content of untreated and extruded rice flours were 
10.30, 10.9% respectively. Water binding capacity of extruded rice flour was 
488.01%. The lightness was significantly different with rice flour extrusion 
conditions and that of untreated rice flour was the highest value (92.02). 
Swelling power and solubility of extruded rice flour were higher than those of 
untreated rice flour. Extruded rice flour was observed by scanning electron 
microscopy. The peak pattern in x-ray diffractogram was different native and 
gelatinized rice flours and the peak at 2θ = 13 and 21°C occurred.
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P06 -019

Antioxidant Activities of Mung Bean Hull Extracts from Four 
Korean Varieties Using Different Extraction Methods
Malshick Shin*, Junhee No, Ji-Myoung Kim, Kyong-Ae Lee1 Department of 
Food and Nutrition, Chonnam National University, Korea, 1Department of 
Food and Nutrition, Soonchunhyang University, Korea

To compare antioxidant activities of domestic mung bean varieties, Gumsung, 
Dahyeon, Sohyeon, and Aerwul, four mung bean hulls were soaked, dehulled, 
and extracted from mung bean hull using hot water and 80% ethanol. Mung 
bean hull was freeze-dried, ground, and passed through 100 mesh sieve. The 
color difference (DE) was higher in Dahyeon hull (42.52) and lower in 
Gumsung hull (38.52). Hot water extract of mung bean hull was almost similar 
DPPH radical scavenging activity to each other, regardless of varieties. In 80% 
ethanol extracts, DPPH radical scavenging activities of Gumsung and Sohyeon 
hulls revealed 72.23 and 75.36%, respectively. Total phenolic compounds of hot 
water and ethanol extracts from mung bean hulls were significantly different 
with varieties. The hot water and ethanol extracts of Sohyeon hull showed 3.17 
and 20.55 mg gallic acid/g mung bean hull compared to those of Dahyeon hull 
showed 1.75 and 11.45 mg/g mung bean hull, respectively. The flavonoids 
contenst exhibited similar trend of total phenolic contents and Sohyeon hull 
(0.03 and 0.19 mg Vit C/g mung bean hull) was the highest values and Dahyeon 
hull (0.01 and 0.09 mg Vit C/g mung bean hull).

P06 -022

Molecular Cloning and Hydrolytic Characteristics of Laminarin- 
hydrolyzing Enzyme from Streptomyces sp.
Jang-Bin Woo*, Hae-Nah Kang, Chang-Bae Cho, Ja-Eun Chung, Soo-Bok Lee 
Yonsei University, Korea

Laminarin-hydrolyzing enzyme from Streptomyces sp. hydrolyzes β-1,3- 
glucans such as curdlan and laminarin. A gene of laminarin-hydrolyzing 
enzyme from the genome was cloned and amplified by polymerase chain 
reaction and ligated to PET30 (a) vector. This recombinant DNA was trans-
formed and expressed in Escherichia coli BL21. The hydrolytic characteristics 
were determined using thin layer chromatography and ion exchange chro-
matography. Curdlan and laminarin were mainly hydrolyzed to laminari- 
pentaose by this enzyme. Other laminari-oligosaccharides were also produced 
as hydrolyzed products such as laminari-tetraose, laminari-triose and even 
glucose. Laminari-oligosaccharides smaller than laminari-hexaose were not 
hydrolyzed, and CM-cellulose as β-1,4 glucan substrate was not hydrolyzed by 
this enzyme.

P06 -020

Rheological Comparison of Commercial Food Thickeners Marketed 
in Korea in Various Media for the Management of Dysphagia
Hyun-Moon Cho*, Sol-ji Lee, Byoungseung Yoo Department of Food Science 
and Biotechnology, Dongguk University, Korea

Dysphagia defined as an inability to swallow mainly affects the elderly. In 
general, thickened beverages, which are mixed with food thickeners, are used to 
ensure safe drinking for the people with swallowing difficulty. In this study, 
water, orange juice, and milk were used to prepare thickened beverages from 
gum-based food thickeners (Visco-up, Toromi perfect, and Toromi power smile) 
marketed in Korea. The steady and dynamic shear rheological properties in 
beverages were investigated at a 3% thickener concentration. Thickened 
beverages mixed with three different thickeners showed high shear-thinning 
behavior. Visco-up thickener resulted in much higher shear-thinning behavior, 
showing higher viscosity values at lower shear rates. Visco-up thickener in 
orange juice and milk, except for water, showed much higher apparent 
viscosity, consistency index (K), storage modulus (G'), and loss modulus (G") 
values when compared to other thickeners. Therefore, it was found that the 
differences in food thickeners and dispersing media have influence on the 
rheological properties, indicating that the gums in the thickeners interact 
differently with the constituents of the dispersing medium.

P06 -023

Structural Characteristics and Active Moieties of Immunostimulating 
Polysaccharide Isolated from Angelica gigas Nakai
Hye-Ryung Park*, Byung Jick Min, Moon-Su Lee, Sun Young Kim1, 
Kwang-Soon Shin Kyonggi University, Korea, 1Hongcheon Institute of 
Medicinal Herb, Korea

Immunostimulating polysaccharide was isolated from the roots of Angelica 
gigas and its primary structure of AGE-2c-I was characterized. The MW of 
AGE-2c-I was 140 kDa and it contained significant proportions of arabinose, 
galactose, rhamnose and galacturonic acid. AGE-2c-I strongly reacted with β
-glucosyl Yariv reagent, suggesting the presence of an arabino-3,6-galactan. 
Methylation analysis indicated that AGE-2c-I was comprised at least 13 
different glycosyl linkages being characteristic in rhamnogalacturonan I (RG-I). 
In order to analyze the fine structure of AGE-2c-I and the active moiety 
essential for the immunostimulating activity, sequential enzymatic digestion 
using exo-α-arabinofuranosidase and endo-β-(1,4)-galactanase was carried out 
,and linkage characteristics and activities of the digested fractions were 
compared. Results indicated that AGE-2c-I was the RG-I type polysaccharide 
composed of RG-core and three side chains such as α-arabinan, β-(1,4)-galactan 
and arabino-β-3,6-galactan chains. Also arabino-β-3,6-galactan chain in 
AGE-2c-I should play a main role in the anti-complementary activity, and α
-arabinan side chain partially contributed to the activity.

P06 -021

Characterization of Mung Bean Starches and Starch Gels with 
Different Starch Isolation Methods
Malshick Shin*, Ok-Yun Chun, Hyang Sook Kim1 Chonnam National 
University, Korea, 1Chungbuk National University, Korea

Physicochemical properties of mung bean starch isolated from domestic Aerwul 
variety with different isolation methods and characteristics of their starch gels 
were investigated to find out the best isolation methods to apply of mung bean 
starch gel like Korean traditional Mook. The four different isolation methods 
were used; dehulled mung bean with alkaline solution, dehulled mung bean 
with distilled water, whole mung bean with alkaline solution, and whole mung 
bean with distilled water. The four different dried starches, dehulled alkaline 
starch (DAS), dehulled water starch (DWS), whole alkaline starch (WAS), and 
whole water starch (WWS) were used as experiments. The protein contents of 
DAS (0.21%) and WAS (0.23%) were lower than those of DWS (0.59%) and 
WWS (0.44%). The starch granule showed oval and shape, regardless of 
isolation method, but, in case of alkaline steeping method, the granular shape 
was clear contour without debris.

P06 -024

Interaction of Cycloamylose with Lysolecithin, Vitamin K3, and 
Sodium Dodecyl Sulfate (SDS) Using Isothermal Titration Calorimetry 
and 1H NMR
Shin-Joung Rho*, Saehun Mun, Yong-Ro Kim Center for Agricultural 
Biomaterials, Department of Biosystems and Biomaterials Science and 
Engineering, Seoul National University, Korea

Enzymatically-produced cycloamylose (CA) having degree of polymerization 
from 23 to 40 were reacted with lysolecithin, vitamin K3, and SDS in aqueous 
solution at 298.2K. The ITC thermodynamic data revealed that the enthalpy 
change (∆H) for all of the interaction processes were negative, showing that the 
interaction was exothermic processes and primarily enthalpy-driven. The 1H 
NMR spectra revealed that chemical shifts of all protons in CA molecules 
moved to either up or down field and the broadening of peaks in the presence of 
guest molecules was observed, indicating the interactions due to proximity 
between protons of CA and guest molecules. Complex formation was 
monitored by two-dimensional ROESY experiments through the detection of 
intramolecular dipolar interaction. The most intense cross-peaks were the LL2 

protons of lysolecithin and S3 protons of SDS with the CA protons ranging from 
3.8 to 4.0 ppm, respectively, indicating an especially strong interaction with H3, 
H5, and H6 proton, coated within the CA cavity. The results obtained from this 
study led to the conclusion that all three guest molecules were capable of 
forming V-amylose type inclusion complexes with CA molecules.



232

2012 KoSFoST

P06 -025

Structure-Activity Relationship of Sulfated Polysaccharide from 
Codium fragile
Mehdi Tabarsa*, SangGuan You Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea

We investigated the role of various structural features in immunoenhancing 
activity of sulfated polysaccharide (F2) purified from Codium fragile. Various 
polysaccharide derivatives comprising different amounts of protein (2.30- 
8.73%), sulfate (4.27-8.08%) and molar mass (47.3-128.0×103 g/mol) were 
prepared in nine levels. Subsequent to colorimetrically determination of nitric 
oxide release from exposed macrophage cells, RAW264.7 cell line, to both 
native and derived polysaccharides, statistical analyses were implemented to 
withdraw any potential structure-activity relationship. Principal component 
analysis revealed that the first two components represented 84% of the total 
variability in NO production and different structural factors with a close loading 
of protein and NO on component1. In multiple linear regression analysis, the p
value was less than 0.001 for protein along with positive coefficient indicating 
the increase in NO production with the corresponding increase in protein 
amounts. The results suggest that the protein moiety might be key determinant 
of immunoenhancing activity of the sulfated polysaccharide (F2). 

P06 -028

Physical and Chemical Characteristics of Extruded Rice and 
Germinated Brown Rice Flours 
Eunhye Choi*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

This study was conducted to develop a suitable processed food with extruded 
rice and germinated brown rice (EX-R/GBR) flours. Mixtures (ratio of rice and 
brown rice = 100:0, 75:25, 50:50, 25:75, 0:100) of rice and germinated brown 
rice containing 25% moisture were extruded through a co-rotating twin 
extruder. The EX-R/GBR were ground to pass through a 60 mesh sieve. 
Characteristics of the EX-R/GBR flours were examined by hydration property 
analysis, rapid visco analysis and differential scanning calorimetry. An increase 
in rice content resulted in increase of water absorption index and water 
solubility index, it seems to be influenced by granules properties such as ratio 
of amylose and amylopection, protein and other components. The peak 
viscosity of EX-R/GBR flours was 50˚C and decreased with increasing 
temperature. EX-R/GBR flours have not shown peak below 80°C because they 
are already gelatinized during extrusion. Due to gelatinization under high 
temperature and pressure during the extrusion process, EX-R/GBR was 
gelatinized easily at room temperature. In conclusion, this study is helpful to 
determine the optimal extrusion processing condition for proper EX-R/GBR 
production.

P06 -026

Purification, Characterization and Immunostimulating Activities of 
Sulfated Polysaccharides Isolated from Ecklonia cava
Rong-an Cao1,2*, SangGuan You1 1Department of Marine Food Science and 
Technology, Gangneung-Wonju National University, Korea, 2College of Food 
Science, Heilongjiang Bayi Agricultural University, China

We purified the bioactive polysaccharides from E. cava and evaluated their 
immunostimulating activity. First, the hydrochloric acid method was chosen for 
the extraction method according to the high yield and the NO productions. The 
crude polysaccharide was fractionated by ion exchange chromatography. Three 
fractions were obtained. The chemical composition were as following: carbo-
hydrates (65.2%-76.8%), proteins (2.2%-25.4%), sulfates (0.5%-16.6%), and 
uronic acids (2.3%-11.7%). Their monosaccharide levels were different 
including fucose and glucose. The average MW ranged from 13×103 to 
400×103g/mol. Therefore, the EF2 was further purified and the four subfractions 
were composed of carbohydrates (74.6%-96.6%), proteins (2.4%-3.7%), 
sulfates (0.5%-16.6%), and uronic acids (2.0%-13.8%). These polysaccharides 
were mainly consisted of fucose and glucose. Their average MW was from 
15×103 to 526×103 g/mol. Their NO productions were significantly in RAW 
264.7 cells. The results presented in this study suggested that the purified 
polysaccharides from E. cava had the immunomodulatory activity and sup-
ported the concept of using E. cava polysaccharides as an immunotherapeutic 
adjuvant.

P06 -029

Specific Surface Area Modulate Hydrolysis of Native Starch by 
Porcine Pancreatic -Amylase (PPA)
Yu-Jung Jung*, Myo-Jeong Kim, Jae Cherl Kim Department of Food and Life 
Science, Inje University, Korea

Amylolytic hydrolysis of native starch is initiated on the surface of starch 
granule due to water insolubility of native starch. Parts of starch chain exposed 
to exterior of the granule can be used as substrate for PPA, and therefore the 
specific surface area of the granule affects the hydrolysis rate of native starch. 
In case of maize starch, the Km value of native starch was about 54 time bigger 
than that of amylose (DP=19.1). Assuming the amylose acts like a gelatinized 
maize starch, the affinity of native maize starch with PPA is about 54 times 
smaller than gelatinized starch. This result indicates that about 1.9% of native 
starch is exposed at the surface of granule and can be acted as a substrate at 
initial stage of hydrolysis by PPA. Unlike Km, the Vm were similar in both of 
native and gelatinized starches. This means that if the concentration of native 
starch is increased enough, the hydrolysis rate will be same as that of 
gelatinized starch. These results indicates that less hydrolysis rate of native 
starch than that of gelatinized starch by PPA is due to a reduction of available 
substrate concentration rather than a difference in physical properties of native 
starch.

P06 -027

Molecular Characteristics and Bioactivities of Exopolysaccharides 
from Lactobacillus confusus CMU 198
Utoomporn Surayot*, DongJin Lee, SangGuan You Department of Marine 
Food Science and Technology, Gangneung-Wonju National University, Korea

Exopolysaccharides (EPS) are biopolymers produced by a wide range of 
microorganisms among bacteria, microalgae, yeast and fungi. EPS produced by 
lactic acid bacteria (LAB) have gained increasing attention in recent years due 
to their wide application in food industries. In addition, health benefits have 
been attributed to some of these EPS, particularly anticancer and immunomodu-
lating activities. In this study, the structural characteristics of EPS obtained 
from Lactobacillus confusus CMU 198 were determined and its bioactivities 
were investigated. EPS was mainly composed of carbohydrates (100%) with 
little protein (0.1%). The monosaccharide composition analysis revealed that 
EPS was a homopolysaccharide composing of α-D-glucose. The results of 
GC-MS and 2D-NMR studies suggested that the monomeric unit was mainly 
linked by α-(1→6) glycosidic linkages. The determined molecular weights 
(MW) of EPS using a light scattering technique were 49×106 and 292×106

g/mol, respectively. EPS, however, showed no considerable anticancer and 
immunomodulatory activities.

P06 -030

Physicochemical Properties of Starch from Jet-milled Rice Flour 
and Its Application in Bread Preparation
Younghee Jo*, Kyung-Heon Kim, Dodan Kwon, Seong-Ryul Kim, Joong- 
Hyuck Auh Department of Food Science and Technology, Chung-Ang 
University, Korea

In this study, we isolated starch from jet-milled rice flour (JMRF) and 
characterized its physicochemical characteristics. Fine distribution and rough 
surface of starch granules from JMRF were observed by scanning electron 
micrograph and the degree of damaged starch fraction increased by 3-4 times 
by jet milling process. However, no significant changes were observed in the 
molecular weight and side chain distribution of amylopectin from JMRF. 
Digestibility of starch from JMRF was significantly enhanced by jet milling, 
along with the increased content of damaged starch. In addition, JMRF was 
applied into bread preparation for the partial replacement of wheat flour. Loaf 
volume significantly decreased by 20% replacement of wheat flour with JMRF 
and the redness of crumb color increased probably due to the browning reaction 
of damaged starch fraction from JMRF. Textural analysis revealed that the 
hardness, gumminess and chewiness were increased by the JMRF addition in 
bread preparation.
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P06 -031

Antioxidant Activities of Mung Bean Starch Extracts from Four 
Korean Varieties
Malshick Shin*, Junhee No, Eunok Choe1, Wonji Kim, Ok-Yun Chun 
Department of Food and Nutrition, Chonnam National University, Korea, 
1Department of Food and Nutrition, Inha University, Korea

To compare antioxidant activities of domestic mung bean varieties, Gumsung, 
Dahyeon, Sohyeon, and Aerwul, crude starch purified from whole mung bean 
grains using water was extracted with 80% ethanol and measured antioxidant 
activities. Whole mung bean grains were soaked with water and ground using 
blender and passed through 100 and 200 mesh sieves, step by step. After that, 
the crude starches were centrifuged, dried at low temperature and passed 
through 100 mesh sieve. The moisture content was ranged from 9.05 to 9.92%. 
The color difference (DE) was higher in Aerwul (62.23) and lower in Sohyeon 
(59.08). DPPH radical scavenging activities of Dahyeon and Sohyeon revealed 
81.85 and 80.01%, respectively. Total phenolic compounds of extracts were 
significantly different with varieties. The extracts of Gumsung showed the 
higher, which is 0.20 mg gallic acid/g mung bean, respectively. The flavonoids 
contenst were not significantly different with varieties (1.33-1.99 mg Vit C/g 
mung bean starch). 

P07 -002

Standardization of Food Code of Food Composition Database in 
Korea
Woo-Jeong Shin*, Young-Sook Cho, Jung-Bong Kim, So-Young Kim, Hong-Ju 
Park, Haeng-Ran Kim, Se-Na Kim Functional Food & Nutrition Division, 
Department of Agrofood Resources, National Academy of Agricultural 
Sciences(NAAS), Rural Development Administration(RDA), Korea

Food composition data in Korea has been starting from in 1970. That was first 
edition food composition table published in Rural Development Administration 
(RDA). Until now, the food composition table was published to the eighth 
revision in 2011. Food composition table has progressed both quantitatively and 
qualitatively. The RDA has been designated as Korea’s representative agency 
responsible for data production from Food and Agricultural organization 
(FAO)/INFOODS in 2002. In the eighth revision (2011) Food Composition 
Table was applied to integrated food classification codes that can be expressed 
food information. Food classification codes was consisted of 5 step; food group, 
food name (type of processing raw materials), classification and varieties 
(processed food name), edible portion and form, and cooked state. Accordingly, 
the individual food codes had a 11-digit.

P06 -032

Immnune Stimulating Activity of Low Molecular Weight β-glucan 
Degraded by Gamma Irradiation
Jong-il Choi*, Nak-Yun Sung, Jae-Hun Kim, Ju-Woon Lee Korea Atomic 
Energy Research Institute, Korea

β-glucans are possess several dunctionality including antioxidant activity and 
immunomodulatory properties. In the previous study, the low molecular weight 
β-glucans degraded by gamma irradiation showed higher antioxidant. In this 
study, it has been carried out to evaluate the immune-enhancing activities of 
low molecular weight β-glucan degraded by gamma irradiation. The results 
showed that RAW264.7 macrophage cell stimulation activities of low molecular 
weight β-glucan were higher than that of high molecular β-glucan. In addition, 
the oral administration of low molecular weight β-glucan significantly 
increased the proliferation and cytokine (IFN-ɤ and IL-2) release of spleen and 
Peyer’s patch cells compared with high molecular weight β-glucan.

P07 -003

Nutrient Composition of Sweet Potato (Ipomoea batatas (L.) Lam.) 
from Various Cultivars
Hye-Kyung Han*, Min-Seung Kang, Jung-Bong Kim, So-Young Kim, Se-Na 
Kim, Haeng-Ran Kim, Hong-Ju Park, Young-Sook Cho Functional Food & 
Nutrition Division, Department of Agrofood Resources, National Academy of 
Agricultural Sciences(NAAS), Rural Development Administration(RDA), Korea

We were presented in the Korean food composition table (7th revision) the 
proximate composition, mineral and vitamin contents for sweet potato. 
Accordingly, the purposes of this study were to inform our consumer’s updated 
information and modification involved in the new sweet potato variety 
(Sinjami, Yeonhwangmi, Juhwangmi, and Jinhongmi). This data was included 
in the food composition table (8th revision). For this analysis, we analyzed the 
contents of proximate compositions (moisture, protein, fat, ash, and carbo-
hydrate), minerals (Ca, P, Fe, Na, and K) and vitamins (A, B1, B2, niacin, and 
C). The results were as follows: nutritional Composition of four sweet potatoes 
did not show any significant difference. However, fat and carbohydrate contents 
of Jinhongmi were relatively distinguished from the others. Among four 
Cultivars, β-carotene content of Juhwangmi was highest per 100 g edible 
portion.

P07 -001

Determination of Oils and Fats Contents in Foods by Using Bench- 
top NMR Analyzer
Hyun Jung Jung*, Byeong Keun Kim, Eun Ah Lee, Dong Hee Kim, Tae 
Kyung Sung1, Sung Hyeok Jang1, Cheong Tae Kim Food Safety Research 
Institute, Nongshim Co., Ltd, Korea, 1Sun BS Co., Ltd, Korea

Most of the traditional methods for food analysis are time consuming, 
destructive, laborious, and/or performed in multiple steps. Therefore, many 
investigators have reported the application of spectroscopic methods to 
complement or even replace the traditional methods used in food quality 
control. Among all of the spectroscopic methods, the bench-top nuclear 
magnetic resonance (NMR) analyzer has been useful for quality control in the 
industrial sector. We were evaluated the feasibility of NMR method to quantify 
oil/fat contents of nine samples (almond, sunflower seed, sesame, red bean, soy 
bean, mung bean, unpolished rice, barley and black rice). In case of 3 samples 
(almond, sunflower seed, sesame), oil/fat contents ranged from 51.39% to 
56.69%. There was no noticeable difference between NMR and Soxhlet 
method. Also, the other 6 samples were showed no difference according to the 
two methods. The oil/fat contents ranged from 2.20% to 16.10%. The soxhlet 
method used for the oil measurement is slow, with measurements taking as long 
as 5 h. In contrast, NMR method provides a fast, direct and simple method for 
determination of the fat content in 9 species samples.

P07 -004

Construct of Amino Acid in the Korean Food Functional Compo-
sition Database
Min-Seung Kang*, Hye-Kyoung Han, Jung-Bong Kim, So-Young Kim, Se-Na 
Kim, Haeng-Ran Kim, Hong-Ju Park, Young-Sook Cho Functional Food & 
Nutrition Division, Department of Agrofood Resources, National Academy of 
Agricultural Sciences(NAAS), Rural Development Administration(RDA), Korea

In this study was investigated the structure of a database of amino acid that is a 
further development of Korean Food Composition Table II (7th edition, 2006) of 
Rural Development Administration (RDA). We published (2011 Tables of 
Functional Composition (amino acid section)) to provide the food nutrition 
contents information in the Korean food resources. The database of amino acid 
was made up of 22 food groups and 1,585 items of contents with protein, 18 
kinds of amino acid. The content of amino acids was classified as the essential 
amino acid and non-essential amino acid. Also, this database was divided two 
parts, domestic (NFRDI, NIAS etc.) and foreign country quotation (Denmark, 
Japan etc.) for user. It is expected that these data should be helpful researchers 
to better understand the role of functional composition in the nutrition 
education and nutrition policies.
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P07 -005

Sasa quelpaertensis Leaves Extract Possess an Anti-hyperlipidemia 
and Anti-fatty Liver Effects in Rats
Jina Kim*, Yoo Sun Kim, Mi Na Kim, Sang A Lee, Hyun-Ah Lee, Yuri Kim 
Department of Nutritional Science and Food Management, Ewha Womans 
University, Korea

This study was designed to investigate the effect of Sasa quelpaertensis leaves 
extract (SQE) on hyperlipidemia and liver steatosis in high fat-induced obese 
rat. After 16 weeks of obesity induction, Rats in HF group are re-ramdomized 
into three groups, including high fat diet (HF) without SQE, with SQE 3%, or 
with SQE 5%. The SQE supplementation groups did not affect body weight or 
food efficiency ratio. However, the levels of total cholesterol and triglycerides 
are decreased, while the level of HDL-c is increased by SQE. Reduced plasma 
adiponectin and resistin levels in HF groups is recovered by SQE. Furthermore, 
fatty liver was decreased by SQE and FAS protein expression and SREBP-1 
mRNA expression were analyzed to reveal the underling mechanism. In 
adipose tissue, we measured the mRNA expression of C/EBPβ. The mRNA 
level of C/EBPβ is decreased in 5% SQE group compare to HF group. These 
results indicate that the SQE may be useful in the prevention of hyperlipidemia, 
fatty liver, and other obese-related disorders. 

P07 -008

A Study on the Improvement through a Survey of Alcohol 
Consumption and Food Habits of University Students in Busan
Jieun Kang*, Mihyang Kim1 National Academy of Agricultural Science RDA, 
Korea, 1Department of Food and Nutrition, Silla University, Korea

It was conducted to study the improvement through a survey of alcohol con-
sumption and food habits of university students in Busan. Fisrt, in satisfaction 
with life according to the appearance of drinking in undergraduates indicated to 
be higher in non-drinking people than in drinking people (p<0.05). Second, in 
the appearance of drinking, the difference in food habits wasn’t shown to be 
big. However, the rate in going without a meal, dining out, and overeating was 
indicated to be high as a whole. Third, in light of having been responded that 
drinking has no problem regardless of gender in the drinking realities, the 
undergraduates were felt the necessity for being taught specifically about the 
influence of drinking upon the body targeting undergraduates who will need to 
have children in the future. In order to be solved undergraduates’ drinking 
problem socially and positively as well as by university, an effort will need to 
be made so that undergraduates themselves can have the balanced meal and can 
solve the intemperate drinking problem, by carrying out the moderate-drinking 
education and the nutritional education. 

P07 -006

A Study on the Food and Nutrition Policy for Pregnancy and the 
Developing Alternatives
Ae Son Om*, Jong Bae Kim, Seong Mi Kang, Ye Ji Jeong Department of 
Food and Nutrition, Hanyang University, Korea

The purpose of this research was to obtain information about the food and 
nutrition policy for pregnant women. A supply of good nutrition and safe food 
is very important to pregnant women. Deficiency of certain nutrients in the diet 
can lead to such adverse effects as fetal and maternal complications. The 
immune system is lowered slightly during pregnancy, so pregnant women might 
be more vulnerable to food-borne illness. It is very important that pregnant 
women follow food safety advice and avoid eating dangerous food during 
pregnancy. To solve the problem of maternal nutrition, our country offers ‘Nutri
Plus program’, ‘Nutritional supplements business (Iron and zinc supplements)’,
‘Korean Mother safe Professional Counseling Center’ and ‘Food Poisoning 
Prevention Tips and dietary guidelines for pregnant women’. However, the 
current food policy for pregnant women in our country is concentrated and the 
targets are primarily limited to low income families in the Nutrition manage-
ment. For the health of maternal and fetal, safety management of dietary should 
be supported and targets of this program should be expanded.

P07 -009

Study on the Energy Bioavailability to Estimate the Quality of 
Starch Foods
Eun Mi Kim*, Min A Lee, Sang Pil Hong, Hye Jin Kim, Sang Hui Seo Korea 
Food Research Institute, Korea

The validity of the energy data of the starch-foods in Korean food composition 
table has been suspected due to possible differences in their chemical 
composition from those of western food. This study was undertaken to 
determine the metabolizable energy of starch foods by the method selected in 
preexperiment. Cooked starch foods (10 items) were freezed-dried and fed to 
Sprague Dawley rat with 200-300g body weight to measure apparent 
metabolizable energy (AME) values for four days after three days of 
preliminary for adaptation to the diets. The AME value of the boribap was 
3,642 kcal/kg, hyunmibap, 3,536 kcal/kg, haemul-kalguksu, 3,582 kcal/kg, 
topokki, 3,984 kcal/kg, gimbap, 4,065 kcal/kg, pizza, 5,120 kcal/kg, hamburger,
5,467 kcal/kg dry matter, respectively. When the AME values of starch foods 
measured in this study were compared with energy values calculated by various 
conversion parameters such as Atwater's, Rubner's, Sochun's and FAO's, there 
appeared dramatic differences indicating that for many food items, especially 
Korean foods, the latter energy values by conversion factors are hardly 
acceptable. 

P07 -007

Physicochemical Characteristics of the Sun-dried Salt during Storage 
Period
Jongmin Na*, Sena Kim, Jungbong Kim, Haengran Kim, Youngsuk Cho, 
Kwangyup Kim1, Soyoung Kim Functional Food & Nutrition Division, 
Department of Agrofood Resources, National Academy of Agricultural 
Sciences(NAAS), RDA, Korea, 1Department of Food Science and Technology, 
Research Center for Bioresource and Health, Chungbuk National University, 
Korea

This study was constituted to establish the fundamental information for the 
grade standardization of the Sun-dried salt produced in Korea and to investigate 
the quality characteristics according to the storage duration. We determined the 
proximate compositions of salt samples based on the methods in the Korea 
Food Code. Thirty-one kinds of sun-dried salts were classified by years. As a 
result, the moisture content of all sun-dried salts was decreased during storage 
period and showed 4.80% in the sample from 2006 and 10.27% in the sample 
from 2011. In contrast, the crude ash content was increased during storage 
period and showed 91.43% in the sample from 2006 and 81.82% in the sample 
from 2011. The average Mg content of the minerals decreased to a half but Zn 
and Fe contents, which exist to a trace amount did not changed. Salinity is 
proportional to the sweetness and pH did not change during storage.

P07 -010

Study on the Energy Bioavailability to Estimate the Quality of 
Korean Foods
Eun Mi Kim*, Min A Lee, Sang Pil Hong, Hye Jin Kim, Sang Hui Seo Korea 
Food Research Institute, Korea

The validity of the energy data in Korean food composition table has been 
suspected due to possible differences in their chemical composition from those 
of western food. This study was undertaken to determine the metabolizable 
energy of Korean foods by the method selected in preexperiment. Cooked foods 
(18 items) were freezed-dried and fed to Sprague Dawley rat with 200-300 g 
body weight to measure apparent metabolizable energy (AME) values for four 
days after three days of preliminary for adaptation to the diets. The AME value 
of the kimchi was 2,437 kcal/kg, gochujang, 3,905 kcal/kg, yukgaejang, 3,997 
kcal/kg, topokki, 3,984 kcal/kg, gimbap, 4,065 kcal/kg dry matter, respectively. 
When the AME values of Korean foods measured in this study were compared 
with energy values calculated by various conversion parameters such as 
Atwater's, Rubner's, Sochun's and FAO's, there appeared dramatic differences 
indicating that for many food items, especially kimchi, fried chicken, the latter 
energy values by conversion factors are hardly acceptable. Further study is 
needed to obtain specific factors for the conversion to biological energy from 
chemical composition of Korean foods.
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P08 -001

Storage Quality of Grape as Affected by MAP
Hyun-Hee Lee*, Seok-In Hong, Dongman Kim Korea Food Research Institute, 
Korea

Storage quality of fresh grape packaged under modified atmospheres was 
investigated to examine the effect of high O2 and CO2 on the fruit. Minimally 
processed grape with 10-15 berries was packed into PP trays and top-sealed 
with PET/PP film. Initial gas compositions inside the trays were varied with air, 
20% O2/10% CO2/70% N2, and 40% O2/60% N2. Sealed packaging with PE 
film and perforated PP trays were also used as a treatment and control. Quality 
parameters were measured during storage at 5°C for 35 days. Fruit packaged 
under high CO2 showed the lowest viable cell counts of inherent bacteria 
among all treatment samples, although they suffered from severe off-flavors. 
Superatmosphere O2 significantly lowered flesh weight loss and maintained 
fresh flavors of grape. In an overall sensory aspect, the high O2 and CO2

package exhibited greater scores than the air pack and control at the end of 
storage. Other quality parameters showed no significant differences among 
packaging treatments. Results suggest that appropriate combinations of high O2

and CO2 can be used as a promising packaging treatment for improving the 
storability of fresh grape.

P08 -004

Change in Quality Attributes of Fresh-cut Apples Using Thermal 
Treatment during Storage
Misun Jung*, Soojin Kim, Ohyeoun Kwon, Jinman Lee Department of Food 
Science and Technology, Hoseo University, Korea

Changes in quality attributes of fresh-cut apples using thermal treatment were 
investigated. The color change, PPO activity, hardness, moisture content, total 
soluble solid content, weight loss and sensory evaluation were evaluated during 
storage (for 6 days at 5°C). LTLT treatment (10 min, 30 min, and 60 min at 
40°C, 45°C, and 50°C) and HTST treatment (15 s, 60 s, and 180 s at 55°C, 
60°C, and 65°C) were used as dipping treatment conditions. For all LTLT 
treatments, ∆L and ∆E of non-thermal treatment showed lower than that of 
others. Hardness, moisture content, weight loss and total soluble solid content 
did not show significant difference between the treatments. The HTST 
treatments did not show change in hardness, moisture content, weight loss and 
total soluble solid content between the treatments. However, PPO activity and 
color change of thermal treatment condition (except for 60 s at 55°C, 15 s at 
60°C, and 60 s at 65°C) showed lower than non-thermal treatment. In sensory 
acceptance, fresh-cut apple treated for 15 s at 60°C marked the best quality. 
Conclusively, HTST treatment of 15 s at 60°C showed effective browning 
inhibition of fresh-cut apples.

P08 -002

Dye-incorporated Chitosan-based CO2 Indicator to Monitor Food 
Ripeness
Kyuho Lee*, Junho Jung, Pradeep Puligundla, Sanghoon Ko Department of 
Food Science and Technology, Sejong University, Korea

As the microbial growth in foods leads to production carbon dioxide (CO2), the 
partial pressure of CO2 in headspace of food package can be considered as a 
quality indication of foods. The aim of this study is to develop a dye-incor-
porated chitosan-based CO2 indicator which exhibits visual color change 
depending on different CO2 levels. With the increase of CO2 levels in the 
headspace of the package, chitosan suspension develops transparency due to its 
dissolution at lowered pH. For fabricating a CO2 indicator, 0.3% brilliant blue 
dye was incorporated into the chitosan dissolved in 0.1 M HCl aqueous 
solution. The pH of the chitosan-dye mixture was adjusted to 7 and stirred for 2 
h. The CO2 indicator was stored in an incubator filled with CO2 to investigate 
the time-dependent visual changes. Initially the indicator solution was opaque 
because chitosan is insoluble at neutral pH. Upon increase of CO2 levels, the 
pH of indicator solution decreased due to carbonic acid formation; thereby, the 
solution became transparent and color changed to dark blue. The visual 
chitosan-based CO2 indicator has a potential to be applied to examine optimal 
ripeness of fermented foods such as kimchi.

P08 -005

Thermal Treatment for Quality Improvement of Fresh-cut Potatoes
Hyejin Song*, Soojin Kim, Ohyeoun Kwon, Jinman Lee Department of Food 
Science and Technology, Hoseo University, Korea

The effect of dipping time (30, 60, 180 s) and thermal treatment (50, 55, 60°C)
on quality of fresh-cut potatoes were evaluated. The changes in quality 
attributes (color change, PAL activity, hardness, moisture content, total soluble 
solid content and sensory evaluation) were assessed during storage (for 10 days 
at 5°C). ∆L and ∆E of thermal treatment (except for 180 s at 50°C and 30 s at 
60°C) showed lower value than non-thermal treatment. Especially, color 
changes of fresh-cut potato treated for 60 s at 55°C showed the lowest value. 
PAL activity, hardness, moisture content and total soluble solid content had no 
significant difference between the treatments. In sensory acceptance, fresh-cut 
potato treated for 60 s at 55°C marked the best quality. Conclusively, thermal 
treatment of 60 s at 55°C showed positive effect on browning inhibition of 
fresh-cut potatoes.

P08 -003

Storage Characteristics of Differently Processed Lotus Leaf
Moon Hee Kong*, Soo Hwan Yeo, Ji Ho Choi, Han Seok Choi, Seok Tae 
Jeong National Academy of Agricultural Science, Korea

To find out how the processed lotus leaf influences to the storage characte-
ristics, we used differently processed lotus leaf, such as fresh, blanch, roast and 
dry. and storage at 25°C, 4°C and -10°C. The apparent of lotus leaf during 
storage were good at storage at 25°C for 5 days, 4°C for 30 days and -10°C for 
90 days. Dried lotus leaf was maintained in good condition for 90 days in 
appearance. Blanched one was the highest pH range of 5.1 to 5.8. The total acid 
was highest in the dried processing one range of 0.01 to 0.07%, and polyphenol 
contents range of 587 to 738 ppm. Succinic acid was the highest contents of 
organic acid in dried lotus leaf. pH, total acidity, polyphenols, organic acids of 
lotus leaf were not significant differences with regard to the storage temper-
ature. Microorganisms in 90 days of storage leaf frozen showed a small number 
compared to refrigerated storage at 30 days and room temperature 5 days. Dried 
lotus leaf were detected a lot of mold and bacteria.

P08 -006

Change in Quality Attributes of Fresh-cut Lettuces Using Combina-
tion Treatment
Sunghwan Lee*, Hyungho Park, Ohyeoun Kwon, Jinman Lee Department of 
Food Science and Technology, Hoseo University, Korea

This study was to investigate the effect of fresh-cut lettuce by combination 
treatment. After thermal treatment (30 s at 50°C), anti-browning additive (0.1% 
ascorbic acid) and combination treatment, change in quality attributes (color 
change, PAL activity, PPO activity, moisture content, weight loss, total soluble 
solid content and sensory evaluation) were evaluated during storage (for 10 
days at 5°C). Moisture content, weight loss and total soluble solid content had 
no significant difference between the treatments. However, the combination 
treatment showed the lowest value in browning index, PPO activity and PAL 
activity. In sensory acceptance, combination-treated fresh-cut lettuce marked 
the best quality. Conclusively, combination treatments of 30 s at 50°C in 0.1% 
ascorbic acid solution did show positive effect on browning inhibition and 
quality enhancement of fresh-cut lettuces. 
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P08 -007

Prediction Aerobic Bacteria Growth in Fresh-cut Salads with 
Pathogen Modeling Programs 
Tae-Young Hwang*, Jeong-Ho Lim1 Jungwon University, Korea, 1Korea Food 
Research Institute, Korea

It is necessary to obtain quick estimations of the shelf-life of foods, in which 
pathogenic bacteria might grow, in new product development and in risk 
assessment. The aim of this study was to investigate the growth of aerobic 
bacteria in fresh-cut salad during its storage at temperatures ranging from 10 to 
30°C for 21 days and to estimate a model of aerobic bacteria growth and 
comparing with the model Pathogen Modeling Program 7.0 software and 
Combase. The estimation of bacterial growth was done using the following 
software: Excel 2000 (MS Office 2010), the Pathogen Modeling Program 7.0 
(PMP) and ComBase. Linear models through linear regression analysis were 
created on the results obtained at 10°C for 21 days (r2 >0.9). The PMP over 
predicted growth at any temperatures. ComBase predicted consistently slower 
growth rates than were observed in salads. The predictive models do not reflect 
precisely the real conditions occurring in the salads. Food production and 
distribution conditions are specific and as a consequence of the models of 
microorganisms’ behavior should be modified for specific factors involved in 
food, such as antimicrobiological factors.

P08 -010

Application of Red Algae Film Containing Grapefruit Seed Extract 
for the Packaging of Cheese and Bacon
HyeYeon Song*, YoonJi Shin, KyungBin Song Department of Food Science 
and Technology, Chungnam National University, Korea

Red algae (RA) film containing grapefruit seed extract (GSE) was used as a 
packaging film for cheese and bacon. RA film containing 1% GSE was 
prepared to inhibit the growth of pathogenic bacteria such as Escherichia coli 
O157:H7 and Listeria monocytogenes. Packaging of cheese and bacon with the 
film decreased the populations of E. coli O157:H7 and L. monocytogenes. After 
15 d of storage, packaging of cheese with the RA film reduced the populations 
of E. coli O157:H7 and L. monocytogenes by 1.21 and 0.85 log CFU/g, 
respectively, compared to control. Bacon packaged with the RA film also 
decreased the populations of E. coli O157:H7 and L. monocytogenes by 0.45 
and 0.76 log CFU/g, respectively. Packaging of bacon with the RA film 
decreased peroxide and thiobarbituric acid values. These results suggest that 
RA film containing GSE is a useful packaging material for extending the shelf 
lives of cheese and bacon.

P08 -008

Effects of Electrolyzed Water Washing on Microorganisms and 
Pesticide Residues in Chinese Cabbage
Jung-Min Sung*, Kee-Jai Park, Jeong-Ho Lim, Seong-Soon Park, Jin Woong 
Jeong Korea Food Research Institute, Korea

This study investigated the removal efficiency of microorganism and pesticide 
residues on Chinese cabbageby using electrolyzed water. Tap water (TW) and 
hypochlorite (NaClO) solution were used as a control. Initial total bacteria and 
coliform count were 6.64 and 3.56 log CFU/g, respectively, and the bacterial 
counts decreased with time. After washing, total bacteria count of TW were 
5.97 log CFU/g and that of low alkaline electrolyzed water (LAlEW) and strong 
acidic electrolyzed water (SAcEW) were 1.63-4.67 log CFU/g. After washing, 
the coliform count were not detected except TW and NaClO treatments. As a 
result of pesticide residues analysis, initial chlorpyrifos, prothiofos and 
deltamethrin contents were 1.13, 1.91 and 0.67 ppm, respectively. After washing 
the removal rate of NaClO treatment (36.93-50.13%) was about 2 times the that 
of TW treatment (32.28-38.46%). The removal rate of LAlEW-100 and 
SAcEW-100 were 63.79-78.30% and were higher than TW and NaClO 
treatments. Vitamin C content of all treatments were not significantly different. 
Consequentially, the electrolyzed water was effect to remove bacteria and 
pesticide residues without affecting the quality of the Chinese cabbage.

P08 -011

Application of a Barley Bran Protein-gelatin Composite Film in 
Salmon Packaging
HyeYeon Song*, YoonJi Shin, KyungBin Song Department of Food Science 
and Technology, Chungnam National University, Korea

The physical properties of a composite film prepared from barley bran protein 
and gelatin (BG) were investigated. Tensile strength (TS) and elongation at 
break (E) values of the BG film decreased as barley bran protein content 
increased. In contrast, TS increased with increasing gelatin content, but E 
values decreased. The optimal conditions for the preparation of the BG film 
were 3 g barley bran protein, 3 g gelatin, and 1 g sorbitol in 100 mL film- 
forming solution. In order to inhibit the growth of pathogenic bacteria such as 
Escherichia coli O157:H7 and Listeria monocytogenes, a BG film containing 
grapefruit seed extract (GSE) was prepared. After 15 days of storage, popu-
lations of E. coli O157:H7 and L. monocytogenes inoculated on salmon 
packaged with the BG film containing GSE decreased by 0.53 and 0.50 log 
CFU/g, respectively, compared to the control. In addition, packing salmon with 
the BG film containing GSE decreased the peroxide value and thiobarbituric 
acid value. These results indicate that the BG film containing GSE can be used 
as an antibacterial and antioxidant packaging film.

P08 -009

Application of Electrolyzed Water for Recycling Salting Solution 
on Salting Chinese Cabbage
Seong-Soon Park*, Jin-Woong Jeong, Jung-Min Sung, Kee-Jae Park, Jeong-Ho 
Lim Korea Food Research Institute, Korea

This study evaluated how the electrolyzed water affect on recycling salting 
solution. The low alkaline electrolyzed water (LAlEW) was used to control the 
microbes in the washing process before salting, it was compared tap water 
(TW) washing group and non-washing group. We analyzed microbial change 
and quality characteristics of salted Chinese cabbage and salting solution. The 
total bacteria of raw Chinese cabbage were 6.11 log CFU/g, not detected in 
salting solution. After first salting, non-washing, TW treatment and LAlEW 
treatment were 5.66 log CFU/g, 4.52 log CFU/g and 3.33 log CFU/g, 
respectively, in salted Chinese cabbage. After 6th recycling of salting solution, 
LAlEW treatment was lower 4 log CFU/g, but other treatments were lower 6 
log CFU/g. Also LAlEW treatment was lower about 1 log CFU/g than other 
treatments. The total bacteria of salting solution increased as number of 
recycling increased. The pH, salinity and acidity of salted Chinese cabbage 
were no difference and it decreased in salting solution after salting. There is no 
difference between treatments in general. Consequently, the washing process 
using the electrolyzed water is useful for recycling salting solution. 

P08 -012

Evaluation of the Oxygen Scavenging and Antimicrobial Abilities of 
Oxygen Scavenging Compounds Based on Organic Acid, Alkali 
Carbonate, and Transition Metal in Active Food Packaging
Byung Joon Ahn*, Young Shik Kim1, Youn Suk Lee Department of Packaging, 
Yonsei University, Korea, 1Department of Plant and Food Sciences, Sangmyung
University, Korea

The oxygen scavenging compounds containing ferrous iron powder are 
commonly used in many oxygen-sensitive food products for reducing a oxygen 
within a package for the preservation of food contents. However, they have 
limited applications in food packaging system due to the possible toxicity. 
Gallic acid is a naturally occurring plant phenol which acts a strong free radical 
scavenger and commonly used as an antioxidant to prevent oxygen-induced 
lipid oxidation in the processed food industry. In addition, this phenolic acid 
may have antimicrobial properties to prevent the growth of food spoilage and 
pathogenic bacteria. The objective of this study is to develop an oxygen 
scavenger system using a natural free radical scavenger of gallic acid, alkali 
carbonate, and transition metal. The effects of an oxygen scavenging and 
antimicrobial abilities for the active mixtures are investigated. The experiments 
involve measuring oxygen levels using a headspace analyzer for oxygen 
scavenging efficiency and testing by the plate count method for antimicrobial 
activity. These compounds may have the greatest potential for maintaining the 
quality of packaged food.
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P08 -013

Comparison of Kimchi Quality Distributed in Summer and Autumn 
Season
Jungeun Cho*, Gayoung Yoo, Sang Il Lee, Eun Hee Jung World Institute of 
Kimchi, Korea

This study was evaluated the physico-chemical and microbial characteristics of 
commercial kimchi distributed in summer and autumn season, respectively. 
Prior to the quality analysis, temperature change during the distribution in 
summer and autumn season was monitored from factory to store, during the 
entire distribution process, using temperature loggers. Physico-chemical and 
microbial quality was investigated to compare the quality of kimchi. Distribu-
tion temperature in summer season was relatively controlled from a factory to a 
distribution center under 10°C, however, processing distribution temperature 
between distribution center and store monitored, approximately 3 h, above 
10°C, especially during unloading step at store. In autumn season, all distri-
bution process was accomplished under 10°C. The pH of kimchi distributed in 
summer and autumn season showed 6.1 and 5.8 and the lactic acid bacterial 
reached 6.8×106 and 4.9×105, respectively. Although kimchi was exposed 
above 10°C in the unloading phase in summer season, due to short exposure 
period to high temperatures, there were no significant differences of quality in 
distribution in summer and autumn season.

P08 -016

Developing Functional Bio-plastic Materials from Biomass and 
Biopolymer Composite
Sung-Jin Kim*, Yun-Jeong Lee, Ah Reum Cho, Heonjoo Jo, Jaejoon Han 
Food Science and Biotechnology, Sungkyunkwan University, Korea

Apple and persimmon peels are abundant wastes occurring in food processing. 
In this study, we attempted to develop functional bio-plastic films from peel 
biomass in combination with biodegradable polymers (CMC, MC, gelatin, and 
PLA). Apple and persimmon peels were extracted with 90% ethanol under three 
different conditions. To determine antioxidant capacity of extracts, total pheno-
lics, total flavonoids, DPPH radical scavenging activity, ABTS radical cation 
decolorization effect and reducing power were measured. Agar well diffusion 
test was also performed to evaluate their antimicrobial activity. In sequence, 
barrier and mechanical properties of biodegradable films were estimated. Apple 
peel extract showed better antioxidant and antimicrobial activities than that of 
persimmon extract, and MC film had good film properties among four film 
samples. Therefore, apple peel powder and MC were mixed using a high 
pressure homogenizer and then apple peel extract was added. The biomass and 
biopolymer composite was successfully developed and it has the potential as an 
eco-friendly and biodegradable packaging material for foods.

P08 -014

Microbiological and Physicochemical Characteristics of Songpyeon
Sterilized by Retort
Ji-Hee Kim*, Xiang-Hua Gao, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam National 
University, Korea

Recently, songpyeon, a kind of rice cake is commonly consumed as a snack and 
ordinary meal regardless to the season. However, the current recommended 
shelf-life of rice cake is one day at room temperature; even it can be stored by 
freezing for several months. The objective of this study was to extend shelf-life 
of songpyeon using retort sterilization. Physicochemical and microbiological 
properties of songpyeon filled with black eyed peas sterilized at 121°C for 16, 
17, and 18 min after vacuum-packaging were investigated. Moisture content 
and pH of songpyeon did not significantly change with increasing sterilization 
time. The L* and b* value of songpyeon continuously increased with increasing 
sterilization time, while, a* value tended to decrease. Total bacterial count, 
yeast, fungi, and coliforms were not detected. In sensory evaluation, chewiness 
of songpyeon sterilized for longer time was more preferable. Songpyeon
sterilized for 17 min showed the highest overall acceptance. However, to 
conclude the suitable sterilization time of songpyeon, shelf-life stability of 
songpyeon after sterilization should be further studied in the future.

P08 -017

Effect of Temperature on Fungal Contamination of Stored Rice
Theresa Lee*, Sung-Jin Cho, Young Ju Nam, Seung Wan Son, Mija Kim, Seri 
Kim, Soohyung Lee, Jong-Chul Yun, Kyung-Suk Oh Microbial Safety 
Division, NAAS-RDA, Korea

To study an effect of temperature on fungal contamination of rice during 
long-term storage, we measured fungal contamination of polished rice at 
various temperatures. Two rice samples were prepared in four 1 kg packages 
per temperature per sample, two with oxygen removal pack and the others 
without it. Each package was incubated at respective temperature from 5°C to 
40°C with 5°C interval. After 4 weeks, 100 grains of each sample were placed 
on potato dextrose agar plate and incubated for 5-7 days to grow out fungi from 
contaminated grains. Generally fungal contamination rates appeared decreased 
as temperature went up. However, the fungal contamination rate of one sample 
turned to increase at 30°C. It was due to sudden increase of Aspergillus
population at 30°C. The low temperature below 20°C was not helpful to inhibit 
fungal growth in this study. The oxygen removal packs turned to be effective to 
reduce the number of fungi at most of the temperatures tested with upto 50% 
reduction of contamination rate. The most effective temperature showing the 
least fungal contamination of packed rice was 25°C with oxygen removal pack.

P08 -015

Shelf-life Extension of Acer mono Sap Using Food Preservatives
Su Bin Choe*, Mi Kyung Yeom, Duck Boung Kang, Sung Tae Kang 
Department of Food Science and Technology, Seoul National University of 
Science and Technology, Korea

This study aimed to extend the shelf-life and maintain the quality of Acer mono 
sap by adding food preservatives including potassium sorbate, sodium 
benzoate, sodium sulfite, butyl paraben, and natural preservatives such as 
grapefruit seed extract. After microfiltration of Acer mono sap food preser-
vatives were applied at the concentration of 0.1 g/kg and 0.5 g/kg. Prepared 
Acer mono sap samples were stored at 20°C for 7 or 14 day. No noticeable 
difference in smell, taste and overall acceptance were observed in the samples 
containing sodium sulfite (0.1 g/kg and 0.5 g/kg) and potassium sorbate (0.1 
g/kg). And sodium sulfite (0.1 g/kg) showed the lowest quality changes in pH, 
acidity, sugar content, browning index, turbidity and the highest microbial 
growth inhibition during storage among investigated food preservatives. In 
conclusion, the use of sodium sulfite was more effective for maintaining the 
quality and extending the shelf-life of Acer mono sap than the other investi-
gated food preservatives.

P08 -018

Microencapsulation of Essential Oils by Polyvinyl Alcohol to 
Develop Antibacterial Sachet
Ah Reum Cho*, Yun-Jeong Lee, Sung-Jin Kim, Jaejoon Han Food Science 
and Biotechnology, Sungkyunkwan University, Korea

The antibacterial activity of the vapor generated by 18 essential oils against 5 
gram-negative bacteria including Erwinia spp. was assessed by the vapor 
diffusion test. The various essential oils were chosen as representatives of great 
antibacterial capacity. As a result, the essential oils, including thyme (red), 
thyme (white), oregano, exhibited considerable inhibitory effects. The encap-
sulation of essential oils with polyvinyl alcohol was performed to stabilize 
volatility of essential oils by a spray drying method. The capsules were 
contained in synthetic plastic films to develop antibacterial sachet, which 
further applied to food packaging system. Their antibacterial activities in food 
system and controlled release profiles were analyzed.
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P08 -019

Storage Stability of Rice-bran on the Effects of Fermentation
Dong Bin Lee*, Han Sup Kim, Myoung Rim Choi, Gi Dong Han Yeungnam 
University, Korea

Although rice bran, a byproduct of the rice milling process, contains dietary 
fibers and various bioactive materials, there was a limitation to use widely 
because of their short storage stability. However, few studies to date have 
examined the technique for improving storage stability. This study would 
investigate whether the fermentation of rice bran with optimal microoranism 
can improve storage stability or not through checking changes of physio-
chemical properties during the storage period of 28 days. After fermentation of 
rice bran with I.Orientails MFST1 showing optimal fermentation ability, the 
changes of water-content, crude fat, crude protein, crude ash, acid value, 
peroxide value, acidity, and pH were examined on each 0, 7, 14, 28th days. The 
results were summarized as fermented rice bran show minimum changes in the 
all storage period compared to non-treated normal group which showed 
significantly increased peroxide value and acidity. Taken together, fermentation 
with MFST1 might be useful technique for giving storage stability to rice bran. 

P08 -022

Optimizing the Hot-water Extraction Conditions for Mulberry Fruit 
Using Response Surface Methodology
Young-Eon Kim*, Ji Won Yang, Yeon Jung Shim, Il Sook Choi1 Korea Food 
Research Institute, Korea, 1Kyung Hee University, Korea

The fruit of mulberry has been used as medicinal food in Korea for a long 
history. The pigment from the fruit extract is a kind of natural colourant for 
food processing and has potential medical and commercial values. Antho-
cyanins are the main bioactive components of mulberry, and possess important 
biological activities, such as antimicrobial, anti-inflammatory and antioxidant 
activities. This study investigated the hot water extraction of anthocyanins from 
mulberry fruit by using response surface methodology (RSM). The response 
surface design was applied to analyze the influence of extraction temperature, 
extraction time. The results indicate that the optimum extracting conditions of 
mulberry fruits anthocyanins are as follows: the temperature 30°C, the extraction 
time 60 min.

P08 -020

Quality Changes of Minimally Processed Sliced Codonopsis 
lanceolata during Storage by Washing Effect 
Aye-Ree Youn*, Yun-Jung Lee1, Youn-Kyeong Kim1, Mun-Ho Kim, So-Rye 
Choi, In-Seon Park1, Hwan-Soo Cha2, Duck-Joo Choi Department of Korean 
Master Work and Culinary Arts, JEI University, Korea, 1Department of Hotel 
Food Service and Culinary Arts, JEI University, Korea, 2Korea Food Research 
Institute, Korea

In this study, a comparison was made between the existing bubble washing (B) 
and the microbubble washing (M). Image analyses were conducted on speci-
mens washed for 3 min using video microscope system, whereof results showed 
that specimens were washed much more in M and B than in control (C) and 
hand washing (H). In the early stage of storage, every specimen showed a 
hardness of 2.7 kgf/g. After 2 days C fell to 2.1 kgf/g, but specimens washed 
with M and B did not show a significant change with a hardness of 2.6 kgf/g. 
Seven days after storage, the decrement stood at 9% in specimens washed with 
M, but reached 43, 35 and 20% in C, H and B, respectively. In relation to the 
total bacterial count and the coliform group measured 7 days after storage, 
specimens washed with C showed the highest values with 8.5 and 8.6 log 
CFU/g. In contrast, specimens washed with M showed the lowest values with 
6.0 and 5.7 log CFU/g. On the sensory test, specimens washed with M were the 
highest in storage preference. In conclusion, deodeok, stored after being washed 
with M, was found to be the best in quality.

P08 -023

Effect of Aqueous Calcium Oxide Treatment on Product Quality 
and Shelf-life of Mulberry Fruit
Ji Won Yang*, ChangHo Lee, Il Sook Choi1, Young-Eon Kim Korea Food 
Research Institute, Korea, 1Kyung Hee University, Korea

Effect of aqueous calcium oxide treatment on product quality and shelf-life of 
mulberry fruit were investigated. Mulberry fruit were immersed into 0, 0.5, 1.5, 
3 mg/mL calcium oxide solutions for 0, 1, 3, 5 min, respectively. Mulberries 
were then rinsed with potable tap water for 1min and stored at -1°C for 14 day. 
Calcium oxide treatment was effective in retention of soluble solids, titratable 
acid, pH, ascorbic acid, total polyphenol, anthocyanin, flavonoids. Calcium 
oxide concentration and treatment time were significant factors affecting 
calcium oxide treatment. For the number of total counts and the number of 
coliform groups, the number of total counts before the calcium oxide treatment 
reduced into the approximately, and no coliform group was detected after the 
calcium oxide treatment. These results indicated that calcium oxide treatment 
was a promising approach to preserve mulberry fruit.

P08 -021

The Study on Adequacy of Shelf-life of Pasteurized Milk by 
Distribution Temperature in Korean Market
Ji Young Kim*, Hye Ryun Jang, Hye Jung Yum, Jong Hoon Kim, Byeong 
Sam Kim Korea Food Research Institute, Korea

Milk is considered to be nutritionally valuable product, but is perishable during 
distribution in case of poor temperature control. This study aims to find 
adequacy of shelf life of pasteurized milk according to its distribution tempe-
rature conditions in Korean market by storing at 0, 5, 10, and 15°C respectively 
and researching changes in pH, acidity, aerobic plate count and sensory 
evaluation. Setting 1st day from the manufactured date of milk as storing day 0 
and analyzing changes in number of microorganisms for 30 days, the milk 
stored for 0 and 5°C kept it safety status by storing day 30. According to the 
composition standard by dairy product process guideline, the limit SPC count in 
milk is 4.3 log CFU/mL and in the condition at 10°C it showed higher value 
than the composition standard since storing day 6 and at 15°C it became higher 
after the day 3. pH and acidity, milk stored at 0 and 5°C kept the ranges of 
6.5-6.9 and 0.13-0.15% by 30 days. For sensory evaluation with limit (for 
marketable) as 5, milk at 0 and 5°C kept satisfactory status for 30 days but at 
10°C and 15°C, solidification and odd were detected after 11 days and 4 days 
respectively.

P08 -024

Comparison of the Activation Energy of Summer and Winter 
Cabbage Kimchi
WooYeong Choe*, SeongHwan Lim, KwangWon Hong Department of Food 
Science and Biotechnology, Dongguk University, Korea

Recently, changes of life style have increased the consumption of kimchi 
mass-produced in factories. For convenience of consumers who want the 
properly ripened kimchi, the development of technology to detect the degree of 
ripeness of kimchi is needed. Activation energy (Ea) of summer cabbage 
kimchi (September-October) and winter cabbage kimchi (January-March) was 
measured to develop time-temperature indicator (TTI) to represent ripeness of 
kimchi. Changes of pH and total acidity of kimchi by time were measured 
within the range of 0-15˚C and Ea of summer cabbage kimchi and winter 
cabbage kimchi was calculated using the total acidity. As a result, Ea of 
summer cabbage kimchi and winter cabbage kimchi was 102.16 kJ/mol and 
85.12 kJ/mol, respectively.
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P08 -025

Development of a Lipase-based Time Temperature Indicator System 
for Monitoring Ground Beef Quality
Won Kim*, WooYeong Choe, KwangWon Hong Department of Food Science 
and Biotechnology, Dongguk University, Korea

A time-temperature indicator (TTI) based on Burkholderia cepacia lipase (BCL) 
activity was developed for monitoring ground beef quality under dynamic 
storage conditions. The growth of Pseudomonas spp., the major specific spoi-
lage bacterium in meat, was used as a ground beef spoilage index. Arrhenius 
and logistic models were used to model temperature dependence of the growth 
of Pseudomonas spp. in ground beef. Under different isothermal conditions (25, 
18, 12, and 5°C), the spoilage of ground beef by Pseudomonas spp. and the 
color change of the BCL-TTI had similar activation energies of 47.5 and 35.8 
kJ/mol, respectively. The suitability of the BCL-TTI was validated for ground 
beef under two dynamic storage conditions using a predictive microbial growth 
model. The results showed that the endpoint of the BCL-TTI system was close 
to the end of the shelf life for ground beef with a relative error <10%. 
Therefore, the BCL-TTI system developed in this study could be useful as an 
effective tool for monitoring quality changes in ground beef during distribution 
and storage.

P08 -028

The Effects of the Milling Speed on Physicochemical Properties of 
Rice Flour
Ki Hyun Kwon*, Jun Seok Kum, Hyun You Lee Korea Food Research 
Institute, Korea

In this study, the physicochemical properties of rice flour produced under 
different milling speed conditions in a cyclone mill were investigated. The 
cyclone-mill conditions were as follows: in-put speed of 15 Hz, blower speed of 
2200 rpm, and the milling speeds of 6500 (C65), 7500 (C75), and 8000 (C80) 
rpm. For a comparison, non-waxy rice flour of Daesun Flour Mills (DS), and 
Ricetech (RT) was used. Milling resulted in reduced particle size with 
increasing milling speeds (160-210 mesh). DS is similar to C80 in particle size. 
The percentage of damaged starch, and WAI (water absorption index), and WSI 
(water solubility index) of rice flour increased as the particle size of rice flour 
decreased. WSI and the percentage of the damaged starch of DS were lower 
than those of other samples. RVA (rapid visco analyzer) properties of rice flour 
did not show any significant difference. DS, RT, C65, C75 and C80 had peak 
viscosity values of 4078, 3322, 2681, 2730, and 2628 RVU, respectively and 
pasting temperatures of 88.15, 85.12, 73.20, 69.87, and 72.31°C, respectively. 
The result of this study suggested that the physicochemical properties of rice 
flour were closely related to their particle size.

P08 -026

Antimicrobial Edible Defatted Soybean Meal-based Films Incorpo-
rating the Lactoperoxidase System
Hanna Lee*, Hahn-Bit Lee, Sea Cheol Min Department of Food Science and 
Technology, Seoul Women`s University, Korea

Antimicrobial edible films were developed using defatted soybean meal (DSM) 
and a lactoperoxidase system (LPOS). The effects of the composition of the 
films on the diffusion of antimicrobial hypothiocyanate (OSCN-) from the 
LPOS in the films and physical and antimicrobial properties of the films were 
investigated. Films were formed by casting film-forming solutions incorpo-
rating LPOS (5% (w/w)), prepared with different ratios of DSM-glycerol (1:0.2, 
1:0.3, and 1:0.5) or carbohydrate-protein-fat (88:22:1, 66:44:1, 44:66:1, and 
22:88:1). Sensory properties of a DSM-based film coated on ham were 
evaluated. The films inhibited Salmonella on agar media exhibiting zones of 
inhibition (-0.5 mm). As the concentration of glycerol or protein in the film, 
storage temperature, or water activity of the food increased, the diffusion 
coefficient also increased. The yellowness and elongation of the film increased 
while the lightness and elastic modulus decreased as the concentration of 
protein increased. The intensity of each sensory attribute did not differ 
depending on coating (p>0.05). Film properties can be predicted and fabricated 
by investigating and formulating the composition of DSM.

P08 -029

Process Analysis of the Cyclone Mill with Impeller Types
Ki Hyun Kwon*, Jun Seok Kum, Hyun You Lee Korea Food Research 
Institute, Korea

The process analysis of the cyclone mill was investigated for high quality rice 
flour manufactures. Impellers of the cyclone mill which was produced with an 
impeller blade added, were concave and, convex types. Rice flour is milled to 
nonglutinous rice (N), glutinous rice (G), black rice (BL), brown rice (BR), and 
germinated brown rice (GBR). The cyclone-mill conditions were as follows: 
in-put speed of 15 Hz, blower speed of 2200 rpm, and milling speed of 7000 
rpm. Impellers are J (basic), C (concave), CV (convex), and S (six wings) types. 
The noise of a no-load operation was 84.7-85.7 dB, and the capacity was 
5.1-5.3 m/s. The noise and capacity of the no-load operation were not observed 
with significant differences in impeller types. J series (JN; 98.0, JG; 98.0, JBL; 
97.0, JBR; 98.0, JGBR; 96.3%) showed the higher production rate than S series 
(SN; 96.5, SG; 96.5, SBL; 98.0, SBR; 96.5, SGBR; 93.5%). N, G, and BL 
flours resulted in lower particle size in the C type impeller than the other type 
impeller. In addition, BR, and GBR flours resulted in lower particle size in the 
CV type impeller than the other type impeller.

P08 -027

The Prediction of Shelf-life of Fermentation Materials Using Accele-
rated Experiment
Ji-Hye Park*, Ji-Ho Choi, So-Ra Kim, Soo-Whan Yeo, Seok-Tae Jeong, 
Han-Seok Choi Fermentation & Food Processing Division, NAAS, RDA, Korea

It is very easy to make alcoholic beverage using the fermentation set containing 
puffed rice flour, rice nuruk (Aspergillus kwachii inoculated), gyeryangnuruk
and yeast. In order to buy the fermentation set with confidence, the deterio-
ration of the materials must not be occurred. The materials treated for 60 days 
at 35 and 45°C for accelerated experiment based on the changes in the selected 
physico-chemical (color value, saccharogenic power), microbiological and 
sensory evaluation. No significant differences were shown in puffed rice flour 
and gyeryangnuruk. The periods found to be acceptable by color of rice nuruk
was 111 days and the viability of yeast was 125 days at 25°C. So we concluded 
that the rice nuruk is the factor which has an effect on shelf-life of the 
fermentation set and its period is 111 days at 25°C.

P08 -030

Evaluation of Antioxidant and Antimicrobial Activities of Leafy 
Green Vegetable Extracts and Their Applications to Fresh Meat 
Preservation
Sung-Jin Kim*, Ah Reum Cho, Yun-Jeong Lee, Jaejoon Han Food Science 
and Biotechnology, Sungkyunkwan University, Korea

We aimed to evaluate the antioxidant and antimicrobial activities of ten leafy 
green vegetables commonly consumed in East Asia. To determine antioxidant 
activity, total phenolic content, DPPH radical scavenging activity, ABTS cation 
decolorization activity, and reducing power were evaluated. For the anti-
microbial activity analysis, the inhibitory effects of the extracts on 5 pathogenic 
bacteria were evaluated using an agar well diffusion and broth-microdilution 
tests. Among all the leafy green vegetables, extracts of chamnamul (Pimpinella 
brachycarpa) and fatsia (Aralia elata) exhibited outstanding antioxidant and 
antimicrobial properties, and we thus investigated the influences of these 
extracts on lipid oxidation and microbial criteria in raw beef patties at 0.1% and 
0.5% concentrations. The color parameters and TBARS values were monitored 
periodically, and a microbial analysis was performed. The addition of extracts 
resulted in concentration-dependent decreases in TBARS values and in the 
number of microorganisms and also improved meat color stability. The extracts 
of leafy green vegetables, especially fatsia, have potential as natural preserva-
tives for meat products.
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P08 -031

Freezing Point Strengthen and Pressurization and Decompression's 
Effects on the Dehydration Process Liquid
Ki-Hyun Kwon*, Hwan-Soo Cha, Byeong-Sam Kim, Min-Kyu Park, Jae-Min 
Kim1, Jong-Soo Kim1 Korea Food Research Institute, Korea, 1Agrifood Value 
Research Laboratory, Korea

The purpose of this study was aimed to investigate non-heated processing 
methods to improve the agricultural products preprocessing process, after they 
were soaked into the freezing point strengthen solution to freeze its surface, and 
then analyze the dehydration rate by pressurization, decompression, and time. 
After 600 g ginger was cut into 1-2 mm slices, the slices were soaked into the 
1% freezing point strengthen solution for 5 min, and then frozen at -70℃ for an 
hour. The dehydration process was under pressure of 5.1 kgf/cm², 0.3 kgf/cm²
an 6 h and 12 h dehydration conditions. The results showed that the 6 h was 
pressurization 7.07% and decompression 2.56%, the 12 h was pressurization 
5.94% and decompression 4.70% to weight contrast to original. After 100 g 
apples were cut into 1-2 mm slices, the slices were soaked into the freezing 
point strengthen solution for 5 min. They were, then, soaked into the freezing 
point strengthen solution of 20% weight contrast for an hour, and then frozen at 
-40℃ for an hour. later extract 16 h and test separated to 0.5%, 1.0%, 1.5% 
dehydrate solution, results in 0.5% dehydrate rate was 11.06%, 1.0%’s was 
7.36%, 1.5%`s was 7.06%.

P08 -034

Survey of pH and Fat Contents for Food into Contact with Utensils, 
Containers and Packaging
Mi Hyun Ka*, Eun Young Park, Kwang Hyun Choi, Hyea Mi Kim, Deuk 
Min Kim, Jae Hoon Lee, Seung Hyun Yang, Dae Ho Jung, Cheon Hoe Kim, 
Seok Hyun Heo, Ju Hong Yang Korea Health Supplements Association Sub. 
Korea Health Supplements Institute, Korea

In accordance with Korea standards and Specifications, utensils, containers and 
packaging into contact with oil·fat and fatty food, alcoholic beverage, food of 
not more than pH 5, food of more than pH 5 shall be used food stimulants 
n-heptane, 20% alcohol, 4% acetic acid and water, respectively. But the 
utensils, containers and packaging into contact with food were actually various, 
therefore differ to apply food stimulants. So 270 samples of pH and fat contents 
were tested in Korea market. The results foods by processing grains, meat and 
legumes were more than pH 5 and foods by processing beverages, sauces, 
dressings, fruits and vinegar were less than pH 5. Fat contents of nut products 
and fried foods were more than 10%, foods by processing grains and legumes 
were less than 10%.

P08 -032

Insect-repelling Food Packaging Film Development Using Plant 
Essential Oils and Encapsulation Technologies
In-Hah Kim*, Jaejoon Han1, Ja Hyun Na2, Pahn-Shick Chang3, Ki Hwan Park4, 
Myung Sub Chung4, Sea C. Min Department of Food Science and Technology, 
Seoul Women’s University, Korea, 1Food Science and Biotechnology, Sung-
kyunkwan University, Korea, 2Institute of Life Science and Natural Resources, 
Korea University, Korea, 3Department of Agricultural Biotechnology and 
Center for Agricultural Biomaterials, Seoul National University, Korea, 
4Department of Food Science and Technology, Chung-Ang University, Korea

Insect-repelling films were developed to protect foods from Indian meal moth (Plodia 
interpunctella) applying microencapsulation using cinnamon oil (CO) as an insect- 
repelling agent. The CO was encapsulated with gum arabic (GA), whey protein isolate 
(WPI)/maltodextrin (MD), GA/MD/a-amylodextrin, b-cyclodextrin, or poly vinyl 
alcohol (PVA). A 0.04-mm-thick low density polyethylene (LDPE) film was coated 
with an ink or the polypropylene (PP) incorporating the microcapsules. The capsule- 
forming yields obtained with GA, WPI/MD, and PVA were 90.4, 90.9, and 81.5%, 
respectively. The most effective films in repelling the moth larvae were the films 
coated with ink incorporating microcapsule emulsion of PVA and coated with PP 
incorporating microcapsule powder of WPI/MD. The release rate of cinnamaldehyde 
in the film with PP incorporating the powder of WPI/MD was 23 times lower than that 
in the LDPE without microencapsulation. The tensile properties of the films did not 
change by the coating with the microcapsules. The invasion of larvae to chocolate was 
prevented by the films, demonstrating potential for the films to be applied to food 
products as insect-repelling or proofing packages.

P08 -035

Effect of Mild Heat and Organic Acid Treatments on the Quality of 
Fresh-cut Lotus Roots
Ju Hyun Park*, Seok-In Hong, Moon Cheol Jeong, Dongman Kim Korea 
Food Research Institute, Korea

To extend the shelf-life of fresh-cut lotus roots, the effect of heat treatment in 
water at 50°C was investigated and compared with treatments using 1% of 
ascorbic acid and citric acid. In addition, consecutively heat and acid treatment 
was applied to fresh-cut lotus roots in order to get the synergy effect. The level 
of mold of sample treated with 50°C water for 60 min was the lowest among 
treatments, 3.89 log CFU/g after storage for 12 days, while the number of 
control was 6.81 log CFU/g at the same day. During storage, the color of 
sample showed an increase in the values of ∆E and a decrease in the values of 
‘L’. The color by the heat treatment changed little in comparison with control. 
The consecutive treatments of hot water and acid showed less change than heat 
treatment. The sample maintained the marketable quality for 3 days without any 
treatment, for 9 days by the heat treatment, and for 12 days by the consecutive 
treatments of hot water and acid, respectively. The consecutive treatments of 
hot water and acid, especially 1% citric acid, effectively extended the shelf-life 
of fresh-cut lotus roots through inhibitions of the growth of microorganisms and 
the browning.

P08 -033

Physicochemical and Microbiological Properties of Conventional 
Kimchi with Seafood
Mi-Ai Lee*, Ok-Sun Cho, Hye-Young Seo, Ji-Hee Yang World Institute of 
Kimchi, Korea

In this study, the physicochemical and microbiological properties of market- 
available seafood kimchi (hairtail, pollack, abalone, squid, octopus, oyster, and 
cod branchia) from 7 companies were evaluated in comparison. Freshly made 
kimchi were purchased and fermented at 4°C for 56 days. The quality charac-
teristics of kimchi were determined by measuring pH, titratable acidity, salinity, 
reducing sugar content, amino nitrogen content, and microbial analysis. These 
kimchi contained various content of seafood which ranged 1 to 10%. The pH 
values of seafood kimchi changed from 5.95 to 3.98 and the salinity of seafood 
kimchi were ranged from 1.71 to 2.76%. The titratable acidity of kimchi increased, 
whereas the reducing sugar content decreased gradually during fermentation, 
and the amino nitrogen content of kimchi increased from 129.57 to 229.81 
mg% during fermentation. The numbers of total and lactic acid bacteria rapidly 
increased up to the second week, and this slowly increased thereafter. The 
coliform bacteria counts slowly decreased and were not detected after 4 weeks.

P09 -001

Effects of Stabilizers on Physicochemical and Sensory Qualities of 
Ice Cream Prepared with Alternative Sweeteners
Yeri Park*, Hyori Shin, Hyejung Choi, Sun Yoon Department of Food and 
Nutrition, Yonsei University, Korea

The objective of this study was to investigate the effects of stabilizers on physico-
chemical and sensory qualities of ice cream prepared with alternative sweete-
ners. A total of five combinations of stabilizers including Locust Bean Gum 
(LBG), Carboxymethylcellulose (CMC), and Xanthan Gum (XG) at a level of 
0.30% were added to ice cream. No appreciable difference in pH was detected 
in the ice cream made with different combinations of stabilizers. Total solid, 
mix viscosity, overrun, and melting resistance of ice cream were significantly 
influenced by the combinations of stabilizers. (p<0.05) As a result, ice cream 
prepared with 0.15% LBG and 0.15% XG showed higher total solid, mix 
viscosity and melting resistance than that prepared with the other combinations. 
Also, a mixture of 0.20% LBG and 0.10% CMC produced ice cream had the 
highest overrun and sensory score in hedonic evaluation. Thus, we demonstrate 
that it is possible to develop ice cream made alternative sweeteners with satis-
factory sensory characteristics using a suitable combination of stabilizers.
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P09 -002

Influence of Sugar Substitutes on the Quality Characteristics of 
Baksulgi
Dayeon Ryu*, Dan Bi Kim, Dong Sung Son, Kyung Hwan Lee, Jeonghee 
Surh Department of Food and Nutrition, College of Health and Welfare, 
Kangwon National University, Korea

Baksulgi with various sugar substitutes were prepared and then characterized 
for their physicochemical and sensory qualities. 10% of sugar in a control 
baksulgi was replaced with 16.1% glucose, 13.3% erythritol, 10.2% xylitol, 
0.2% stevioside (enzymatically modified stevia 100%), 0.05% aspartame, or 
1.2% sucralose. Instrumental and sensory analyses indicated that the baksulgi
with glucose was significantly different in a color characteristic from the others, 
which could be attributed to the high susceptibility to browning reaction of the 
glucose. Baksulgi with aspartame showed significantly lower pH than the 
control baksulgi, which implicated that the aspartame might have been 
hydrolyzed into its constituent amino acids under the elevated temperature of 
steaming condition. Sensory evaluation revealed that the baksulgi with 
sucralose or xylitol were comparable to the control baksulgi in all sensory 
characteristics. However, the baksulgi with sucralose appreciably increased in 
its hardness with increasing storage time at 4°C, partially due to the anhygro-
scopic property of the sucralose.

P09 -005

Optimization of Glutinous Rice (Chal-bap) Prepared by Sous-vide 
and Cookchill System
Hee jung Kim*, Weon sun Shin Department of Food and Nutrition, Hanynag 
University, Korea

Rice is one of the most important foods in Korea. Cooked glutinous rice 
(Chal-bap) is a popular Korean traditional meal. This healthy food is made with 
glutinous rice, chinese date, red beans, walnuts and so on. Sous-vide, widely 
used RTE foods technique, can be described as the cooking of raw materials 
under controlled conditions of temperature and time, inside heat-stable 
vacuumized pouches. After heating, it is rapidly cooled down to 0-3°C. This 
technique offers microbiological safeties, sensory benefits and conveniences. 
This study was conducted to optimize the cooked glutinous rice using sous-vide 
cook and to examine the cooking quality, sensory evaluations, textural 
properties of it. Optimization was carried out by response surface methodology 
(RSM): two independent variables selected for the RSM were water volume 
ratio (X1), cooking times (X2). Five sensory attributes such as glossiness & 
moisture, glutinosity & stickiness, elasticity & chewiness, hardness and overall 
acceptability were used for dependent variable. Optimum preparation condi-
tions for cooked glutinous rice were water volume ratio 0.5907, cooking time 
69.7857 min at cooking temperature 90°C. 

P09 -003

Quality and Sensory Characteristics of the Low-salt Soy Seasoning 
Sauce Treated with High Hydrostatic Pressure (HHP)
Jihye Oh*, In-Young Bae, Yoon Choi1, Jin-Young Hwang2, Hye-Won Park3, 
Sun Yoon Department of Food and Nutrition, Yonsei University, Korea, 
1Research Institute of Food & Nutritional Sciences, Yonsei University, Korea,
2Dason Co., Korea, 3Department of Hotel Culinary Arts, Shinheung College, 
Korea

Soy seasoning sauce is one of the popular seasoning sauces added to the Korean 
traditional foods such as bulgogi, galbi. The industrially processed soy sauce 
products, however, have lots of sodium chloride and poor sensory qualities 
because of the heating treatment for sterilization. This study aims to develop the 
low-salt, non-heated soy seasoning sauce processed by high hydrostatic 
pressure (HHP) technology. To decrease the saltiness and enhance the flavor, 
the fermented materials (soybean, wheat, black garlic), Prunus mume extracts, 
citron were added to the sauce samples. In the sensory evaluation, the soy 
seasoning sauce treated with HHP-550MPa, 5-10°C, 3 min-(S1) was more 
acceptable than heating treatment sample (S2) and commercial products (S3, 
S4). The saltiness of S1 was 48% lower and the sweetness was 34% lower than 
S3, S4. Total viable cell counts in S1 were detected 4 log cycle and Bacillus 
subtilis was not detected during the storage at 5°C for 60 days. These results 
suggest that the low-salt soy seasoning sauce treated with HHP has microbial 
safety and good sensory quality.

P09 -006

Characteristics of Kimchi Puffed Rice Snacks
Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, Yong-Ok Kim, Jeong-Hwa 
Kang, Kyung-Ju Jung, Kyong-Ju Choi, Min-Soo Park Jeollanamdo Agricultural 
Research and Extension Services, Korea

This study was carried to promotes the consumption of rice and to develop a 
balanced nutritional well-being kimchi rice snack. Kimchi rice snack chips 
were prepared by adding extruded puffing snack. Brown and white rice for each 
kimchi chip 0, 2, 3, 5, 7.5, 10% were prepared by adding, and investigated its 
characteristics. The good condition of puffing temperature (120±5°C) and the 
moisture content (12-14%) of the material was fixed and we was to determine 
the optimum mixing for good puffing ratio well with rice and kimchi. Brown 
rice rather than white rice to the state when preparing snacks was higher puffing 
ratio and water absorption index, and lower density and hardness respectively. 
Kimchi chip snacks prepared by adding 2% of the properties were the highest in 
puffing ratio, 3% and 5% were without significant difference in medium 
(400±50%). Density and mechanical hardness was increased by the addition of 
kimchi chips, water absorption index was decreased. Sensory evaluation 
showed that 5% added kimchi chip snack was showed a high preference at 
appearance, color, taste, texture and overall acceptability.

P09 -004

Quality of Cinnamon Sponge Cakes
Subin Lee*, Jun Ho Lee Department of Food Science & Engineering, Daegu 
University, Korea

Cinnamon powder was incorporated into cake batter at 5 levels (0-4%, w/w) by 
replacing equivalent amount of wheat flour. Soluble solids content of cake 
batter increased significantly; however, that of cake showed a reverse trend with 
the increase in the cinnamon powder substitution (p<0.05). pH of both cake 
batter and cake decreased slightly as the cinnamon powder level increased in 
the formulation. Lightness (L*) of crumb decreased significantly from 78.40 to 
52.72 whereas redness (a*) increased significantly from 1.61 to 8.59 (p<0.05). 
The specific volume and baking loss decreased significantly but height, volume 
index, and symmetry index increased significantly with the increase in 
cinnamon powder content (p<0.05). Sponge cakes became darker and firmer 
with increase in cinnamon powder content (p<0.05). Finally, the consumer 
acceptance test indicated that addition of cinnamon powder up to 1% in the 
formulation of sponge cakes did not significantly influence the consumers' 
acceptability with respect to taste, flavor, and softness. In addition, the overall 
acceptability was not different from each other for control and 1% sample 
(p>0.05).

P09 -007

Characteristics of Barley and Mulberry Leaf Puffed Rice Snacks
Bong-Yun Oh*, You-Seok Lee, Seung-Hee Nam, Yong-Ok Kim, Soen-Kyong 
Lee, Jeong-Hwa Kang, Kyung-Ju Jung, Kyong-Ju Choi, Min-Soo Park Jeollanamdo 
Agicultural Research and Extension Services, Korea

This study was carried to eco-friendly cultivation rice, main ingredient, and 
agricultural with phytochemical products have the functionality same as Barley 
leaf (chlorophyll), mulberry (rutine) by the addition of puffed rice snacks is to 
develop and merchandised. Puffed rice extruded snacks were prepared   with 0 
(control), 2, 3, 5, 7.5, and 10% by addition of small chips that barley leaf and 
mulberry leaf powder was dough. Barley leaf and mulberry puffing ratio snack 
as compared to the control group decreased slightly with amount of chips. 
Barley Grass is almost the amount of water absorption index was not affected 
by mulberry leaves were decreased. Green color (-a value) of snack added 3% 
barley leaf chip did not differ the more. The mechanical hardness of barley leaf 
snack increased with increasing chip amounts. In the sensory evaluation, 
increasing the amount of chip color, taste, texture and overall acceptability were 
higher in acceptability. In particular, addition of 5% chips significantly higher 
preference scores in taste and texture. Determination of the optimum chip 
mulberry 7.5% showed the highest preference.
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P09 -008

Developing Rice Cereal-based Menu for Middle School Students’
breakfast and Analyzing Its Application
Ae Son Om*, Ji Hee Choi, Ji Sun Lee, Yoo Jin Chai, Sun Mi Choi, Jong 
Bae Kim Department of Food and Nutrition, Hanyang University, Korea

This study aims to develop the applicable breakfast menu of the school meals 
by survey of the students' preference about the rice cereal and the rate of 
skipping breakfast in middle school students, and to grant the diversity for 
development of the processed foods using rice in the future and to analyze the 
applicability. A middle school (Gwangju) and a girl middle school (Seoul) in 
metropolises were selected for the survey based on total 631 students of 194 
male students (30.7%) and 437 femalestudents (69.3%). The outcomes of this 
research are as follows. As the results of the survey about whether the students 
hope school meals for provided cereal for each breakfast, lunch, dinner in the 
school meals time, 'Yes' was more than 'No' as 160 students (25.4%) with 471 
students (74.6%) only for the breakfast, and the rate of 'No' was 424 students 
(67.2%) and 416 students (65.9%) for the lunch and dinner as more than 'Yes'. 
Through the results of study above, the cereal breakfast menu using rice 
informs the importance of breakfast to the students and it is expected to be 
provided as a balanced menu through the school meals to prevent shortage of 
nutrition.

P09 -011

Effect of Pomegranate Powder Addition on the Quality of Sugar 
Snap Cookies
Hyun Kyung Park*, Jun Ho Lee Department of Food Science and Engineering, 
Daegu University, Korea

Cookie samples were prepared with 0-20% of the wheat flour substituted with 
pomegranate powders. The effects of increased levels of the powders on the 
physicochemical properties (i.e., color, pH, moisture content, soluble solids 
content, and textural properties) and consumer preferences (i.e., color, flavor, 
hardness, taste, and overall preference) of cookie samples were investigated. 
Lightness (L*) and yellowness (b*) decreased but redness (a*) increased 
significantly with the increasing flour replacement (p<0.05). pH and moisture 
content decreased significantly with the powder addition (p<0.05). Hardness as 
well as total polyphenol content increased as the powder content increased 
(p<0.05). Acceptability ratings indicated that 10% sample received the highest 
overall acceptability score (p<0.05).

P09 -009

Effect of Red Pepper Bioactive Compounds and Antioxidant Capacity 
of Raspberry Jams
Seul Lee*, Kyung Mi Yoo1, In Kyeong Hwang Department of Food and 
Nutrition, Seoul National University, Korea, 1Department of Food and Nutrition, 
SoongEui Women’s College, Korea

The purpose of this study were to develop a functional raspberry jams by 
enriched with red pepper, and to evaluate the effect of bioactive compounds in 
it, such as polyphenols, flavonoids, anthocyanins, carotenoids, capsaicinoids 
and antioxidant capacity. Raspberry jams enriched or non-enriched with red 
pepper were prepared with sugar and fructooligosaccharide and stored for 6 
weeks at 4°C. Total anthocyanin contents in the raspberry jams were 37.14- 
62.74 mg/100 g. Total carotenoid contents in jams enriched and non-enriched 
with red pepper were 0.15-0.23 mg/100 g. The correlation between total 
antioxidant capacity and the total polyphenol contents was good raspberry jams. 
Our results indicate that antioxidant capacity of raspberry jams is more affected 
by berries that contain much polyphenols and anthocyanins than red pepper, 
however the jams enriched with red pepper could provide functional activity 
obtained from carotenoids and capsaicinoids. Therefore, it might be a functional 
berry jams in accordance with demand of consumers and show the possibility of 
value-added products which have unusual flavor.

P09 -012

Optimization of Jeolpyeon with Lotus (Nelumbo nucifera Gaertn) 
Seed Powder Using Response Surface Methodology
SeHyun Jeong*, Jiyeon Han, MinJung Kim Sookmyung Woomen's University, 
Korea

This study was performed to determine the optimal manufacturing conditions 
for jeolpyeon by two values of lotus seed powder and dough time to prepare 
jeolpyeon. The experimental design was based on the central composite design 
of Response Surface Methodology (RSM), which revealed 10 experimental 
points including two independent variables, lotus seed powder and dough time. 
The mechanical and sensory properties of jeolpyeon were measured, and these 
values were applied to the mathematical models. The results of sensory evalu-
ation showed highly significant values in the predicted model. The color value 
b (yellowness) and water contents increased significantly (p<0.05) with added 
lotus seed powder. Texture analysis displayed significant value in hardness, 
adhesiveness, springiness, cohesiveness (p<0.05). As a result, the optimum 
formulation by numeric and graphic methods was determined at 18.22 g of 
lotus seed powder and 35 min of dough time.

P09 -010

Development of Functional Rice Product with Dropwort
Myoung Rim Choi*, Han sup Kim, Dong bin Lee, Gi Dong Han Yeungnam 
University, Korea

Novel functional rice noodle using dropwort extracts would not only promote 
the consumption of rice but also improve farmer’s incomes. It is needed to 
evaluate physiological activity of health-oriented dropwort extracts including 
antioxidant activity. It is required to develop a new income sources for regional 
farmers through the various utilization of dropwort which have a national wide 
recognition. In this the optimal extract method for dropwort was examined and 
functionality of the extracts was evaluated. Then manufacturing process for rice 
noodle with the dropwort extracts was established. Low-temperature extraction 
for dropwort was more suitable for noodle dough than the high-temperature 
short-time extraction method. Various additives are evaluated to get optimal 
noodle dough. In the study gluten and egg yolk is more suitable than face- 
tapioca starch which is commonly used to improve dough properties. In the 
evaluation of a bioactivity dropwort extract reduces oxidative stress by alcohol 
and also confirm the lipolysis activity. These results give useful information for 
using dropwort as functional material.

P09 -013

Taste Enhancing Property of Rice Protein Hydrolyzate
Hyungjin Lee*, Hayull Chung Department of Food Science and Biotechnology, 
Hankyung National University, Korea

Yeast extract was prepared by using an enzymatic hydrolyzate of rice protein as 
a culture medium. Savory taste of yeast extract like umami was found to 
increase noticeably by adding some fraction of rice protein residue remained 
after hydrolysis into it. The effective fraction which plays an important role in 
enhancing taste was obtained by hydrolyzing rice protein residue with various 
proteases. Among the fractions tested, addition of the Protamax treated fraction 
into yeast extract showed the best overall acceptability interms of umami and 
bitterness, based on the Taste sensing analysis. Major peaks (C5 and C12) were 
separated from 1,000-5,000 Da fractions of the Protamax treated fraction. The 
amino acid sequence of C5 fraction (Mw 1623.7) was Phe-Asn-Pro-Ser-Thr- 
Asn-Pro-Trp-His-Ser-Pro-Arg-Gln-Gly and those of C12-A fraction (Mw 1165.5) 
and C12-B fraction (Mw 1178.5) were Ile-Thr-Gly-Pro-Thr-Phe-Pro-Gly-Cys- 
Pro-Glu and Ile-Asp-Asn-Pro-Asn-Arg-Ala-Asp-Thr-Tyr, respectively. Therefore, 
it seems that rice protein peptides consisted of 10 to 12 amino acids would 
enhance overall taste of the yeast extract when it is added.
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P09 -014

Quality Characteristics of the Fermented Perilla Folium Extract
Gyeongnam Ki*, Hayull Chung Department of Food Science and Biotechno-
logy, Hankyong National University, Korea

Perilla folium (leaves of Perilla frutescens var. acuta) has been used in oriental 
medicine with its anti-pyretic and anti-inflammatory activities. However, its 
characteristic bitter taste and odor give some limitations for using it as a food 
ingredient. In this study, Perilla folium was fermented with some lactic acid 
bacteria including Lactobacillus plantarum or Lactobacillus sakei for improving 
sensory properties of it. Sensory tests of yoghurt added with the fermented 
Perilla extract showed that it was preferred to the one with a conventional 
Perilla extract. Intensity of Perillaldehyde, characteristic odor of Perilla, as well 
as bitter taste in the Perilla extract decreased after fermentation process. 
Nevertheless, the fermented Perilla extract consistently showed inhibitory effect 
on cyclooxygenase-2 together with antioxidant activity. The fermented Perilla 
extract prepared in this study could be used as a health functional food 
ingredient without losing sensory preference.

P09 -017

An Experimental Study on the Preparation of Red Ginseng Extract 
Enhancing Ginsenoside Rg3

Jehyeon Ra*, Il-Dong Choi, Se-Hoon Park, Chul-Sung Huh Korea Yakult 
R&D Center, Korea

Korean red ginseng made from steamed root of Panax ginseng, has good 
medicinal effects. In particular, Korean red ginseng contained minor efficacious 
saponins such as ginsenoside Rg3, Rg5, Rk1, Rh1, Rh2, and so on, while Korean 
ginseng did not contain these minor saponins. We investigated to determine the 
optimal conditions which can maximize ginsenoside Rg3 transformation. To 
determine best condition, we analyzed the ginsenoside Rg3 transformation effi-
ciency depending on temperature, time, and various herbal medicine additions.

P09 -015

Effect of Pellet Moisture Content and Heating Time on Physical 
Properties of Vacuum-puffed Yukwa
Xiao Jun Shen*, Gi Hyung Ryu Department of Food Science and Technology, 
Kongju National University, Korea

Pellets with different moisture content (20.17%, 23.09%, 26.80%, 30.12%, and 
34.63%) were vacuum puffed using different heating time (1.33, 1.67, 2.00, 
2.33, 2.67, 3.00, 3.33, 3.67. 4.00, 4.33, 4.67, 5.00, 5.33) in the vacuum puffing 
machine. The moisture content, expansion ratio, density, breaking strength and 
color (L, a, and b) of vacuum-puffed yukwa were determined. Vacuum-puffed 
yukwa with similar physical properties can be made from pellets of different 
moisture content by changing the heating time. The highest expansion ratio 
were 3.97, 4.02, 4.04, 3.62, and 3.59 corresponding to heating time of 2.00, 
2.33, 3.33, 4.67, and 4.00 mins from 20.17%, 23.09%, 26.80%, 30.12%, and 34.63% 
moisture content of pellet, respectively. Breaking strength of vacuum-puffed 
yukwa decreased slightly responding to the extended heating time.

P09 -018

Effect of Monosodium Glutamate and Sun-dried Salt on Reduction 
of Salt Usage in Vegetable Rice Porridge and Bean-sprout Soup
Jae Young Park1*, Yu Sun Kim2, Jung Mi Kim2, Gyun Haeng Cho2, Dong-Eun 
Sung, Mi Sook Cho1, Sangsuk Oh Department of Food Science and Techno-
logy, Ewah Womans University, Korea, 1Department of Nutrition Sciences & 
Food Management, Ewha Womans University, Korea, 2ASANA Organization, 
Korea

Attention has been given to intake of excessive sodium in Korean foods. It is 
believed that sodium intake is linked to hypertension, cardiovascular disease 
and stomach cancer. According to previous studies, sun-dried salt and mono-
sodium glutamate (MSG) are considered as partial substitute for sodium salt. 
Sun-dried salts, 0.53% in vegetable rice porridge soup with 0.04% MSG gave 
the highest taste preference, which resulted in reduction of sodium salt intake 
more than 25%. Sun-dried salts 0.60% in bean-sprout soup with 0.04% MSG 
gave the highest taste preference, which resulted in reduction of sodium salt 
intake about 20%. There seemed to be synergistic effect to reduce usage of 
sodium salt, when MSG was used in vegetable rice porridge and bean-sprout 
soup with sun-dried salt. These results indicate a possible approach to reduce 
usage of sodium salt.

P09 -016

Preparation and Characterization of Rice Starch Syrup with Tomato
Suk Hyeon Choi*, Sang Yoon Choi, Kyung Tack Kim, Sung Soo Kim Korea 
Food Research Institute, Korea

This study was conducted to increase in the use of the rice and the tomato. Rice 
starch syrup with tomato (RSST) manufactured and the quality was investi-
gated. Soluble solids content (°Bx) was the highest in the 0.4 L malt extract (per 
1 kg of rice) added and steamed for 8 h at 55°C condition. The RSST was 
prepared by adding tomato extract to hot saccharified rice syrup. Sensory 
evaluation of RSST with tomato pulp resulted that the sample with 20% bag 
filtered tomato juice and 7% of 80 mesh strainer filtered tomato pulp has 
highest sensory score. Lycopene contents of tomato pulp and 80 mesh filtered 
tomato pulp were 1.38±0.23 mg/100 g and 0.69±0.12 mg/100 g. However, 
lycopene was not detected (ND) in bag filtered tomato juice. Lycopene content 
in filtered tomato pulp after sterilization resulted in 1.48±0.25 mg/100 g and 
ND in sterilized of 80 mesh strainer filtered tomato pulp and of bag filtered 
tomato juice. The RSST with the 7% of 80mesh filtered tomato pulp showed 
high sensory score, the quantitative analysis resulted in 0.46±0.09 mg/100 g 
content in lycopene.

P09 -019

Repellent Efficacy and Safety Evaluation of IR3535 Derivative against 
Aedes albopictus, Culex pipiens pallens and Aedes togoi 
Sung Jin Park1*, Mi Hee Yu1,2, Ji Eun Kim1, Min Ju Park1, In Seon Lee1, Sam 
Pin Lee1,2 1The Center for Traditional Microorganism Resources, Keimyung 
University, Korea, 2Department of Food Science and Technology, Keimyung 
University, Korea

The IR3535 derivative (LJH158), in which the ethyl ester of IR3535 was 
converted to the methyl ester, was synthesized and studied as the new mosquito 
repellent ingredient. The repellent efficacy of LJH158 was compared with that 
of DEET against Aedes albopictus, Culex pipiens pallens and Aedes togoi. 
Also, the aromatic repellent tests were conducted with the mixtures of 
repellents and the essential oils of cinnamon which were obtained by super-
critical extraction. In addition, the safety issues of LJH158 were monitored 
through single oral dose safety study, eye irritation test, and skin irritation test. 
The results of repellent efficacy in both biting and aromatic tests and safety 
tests suggest that LJH158 has high potential to be used as a new repellent 
ingredient.
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P09 -020

Effects of Corn Starch, Potato Starch and Tapioca Starch on the 
Quality of Gluten-free Rice Bread
Yeonkyung Yun*, Hyunjung Lee, Misook Kim, Youngseung Lee, Yoonhwa 
Jeong Dept. of Food Science and Nutrition, Dankook University, Korea

This study was performed to investigate the effects of partial replacement of 
rice flour with corn, potato and tapioca starch (10, 20, and 30%) on the baking, 
textural and sensory properties of gluten-free rice bread. In the RVA results, rice 
bread with 20% potato starch added showed the highest peak viscosity, 
breakdown and lowest setback among samples. The fermentation power and 
specific loaf volume were increased by the addition of starches compared to the 
rice 100% bread. In the baking loss, as the amount of starch increased the 
baking loss decreased. The bread made with wheat flour showed a cell structure 
more uniform, while the rice 100% bread exhibited a rougher and larger cell 
structure. The cell structure of the rice 100% bread became more uniform as 
starch concentrations were increased. Bread added with potato starch of 20% 
showed a better form. The color values were not significantly different among 
samples except bread made with wheat flour. For the hardness, 30% corn starch 
added-rice bread showed the highest, while 30% potato starch added-rice bread 
showed the lowest.

P09 -023

Processing Optimization of Seasoned Vinegar for Sushi Rice
Mi Sook Cho*, Yun Jung Hong, Hee Chung Chung, Jae Young Park 
Department of Nutritional Sciences & Food Management, Ewha Womans 
University, Korea

The objective of this research is to find out quality characteristics of rice by 
choosing sushi as the study object, selecting domestic rice varieties for sushi 
and figuring out the optimal ratio of seasoned vinegar to match with sushi. For 
this study, the ten chefs with expertise in sushi and Japanese-food professionals 
were primarily selected by purposive sampling method, and also in-depth 
interviews were conducted with them. Secondly, to choose the domestic rice 
varieties suited for sushi, we examined their characteristics via sensory evalu-
ation as well as physico-chemistry test. Lastly, to optimize the taste of sushi, the 
mixing ratio of three ingredients was designed following optimal design by 
utilizing Design Expert 8. The result shows that the experts chose long-stored 
rice to sushi, identified its texture in mouth as a key feature, and preferred 
‘koshihikari’ variety. Among domestic rice, ‘ho-phum’ was selected as the best 
in terms of overall flavor and taste. Finally, according to the analysis of optimal 
mixing ratio, it was expected to taste the best when composed in the ratio of 
vinegar 54.02, sugar 39.98 and salt 6.0. 

P09 -021

Development of GABA-makgeolli with GABA-rice
Seulae Lee*, Jinho Lee, Dong-Ho Seo1, Dong-Hoon Lee1, YeungHwan Kim2, 
Cheon-Seok Park1, Jang-Woo Park, Gye Won Kim3, Jae-Yong Shim3,4 

Department of Food & Biotechnology, Hankyong National University, Korea, 
1Graduate School of Biotechnology and Institute of Life Science & Resources,
Kyung Hee University, Korea, 2Department of Biotechnology, Hankyong 
National University, Korea, 3Brewing Research Center, Hankyong National 
University, Korea, 4Graduate School of Bio & Information Technology, 
Hankyong National University, Korea

γ-Aminobutyric acid (GABA), which is found in rice germs, has various 
physiological functions such as anti-stress, tranquilizer effects. The purpose of 
this study was to develop a process of GABA-makgeolli manufacture from 
GABA-rice produced by breeding depending on the addition level and time of 
GABA-rice. Alcohol content was the highest when 53% of GABA-rice was 
added at 2nd stage. Total acidity and pH increased with the addition level of 
GABA-rice, whereas the reducing sugar content decreased. The 2nd stage 
addition of GABA-rice during fermentation yielded higher GABA content in 
the product than the 1st stage addition. Besides, based on the fermentation 
profile analysis and sensory evaluation, it was concluded that the 53% addition 
of pulverized GABA-rice at 2nd stage during fermentation was the optimum 
condition to produce high quality GABA-makgeolli. 

P10 -001

Utilization of Sugar Substitutes on the Korean Food Markets: Sugar 
Substitute Types Depending on Food Categories
Jeonghee Surh*, Dae Myung Shin, In Seop Kwon Department of Food and 
Nutrition, College of Health and Welfare, Kangwon National University, Korea

166 items of foods those contain sugar substitutes (SS) were screened to 
determine the major types of SS depending on food categories as well as the 
most frequently used alternative to sugar on the Korean food markets. The 
foods were categorized into 13 groups including chewing gums (n=35), 
beverages (n=29), alcohols (n=25), functional foods (n=24), yogurts (n=16), 
candies (n=11), etc. For most of food items, the quantitative information of the 
SS utilized were not available. Foods used more than 2 SS amounted to 47.0% 
of the food items. Sugar alcohols were most used alternative (50.6% of total 
foods) with xylitol and sorbitol being frequent, which followed by sucralose 
(36.1%), aspartame (34.9%), acesulfame K (21.7%), and sodium saccharine 
(4.8%). The sugar alcohols were widely used throughout 10 food categories, 
while the sodium saccharine was used mainly for pickled vegetables. It was 
noticeable that the sugar alcohols and aspartame were major two SS in the 
functional foods, which was presumably due to the health promoting activities 
of the sugar alcohols and high sweetness of the aspartame enabling to 
compromise relatively low sweetness of the sugar alcohols.

P09 -022

Characterization of GABA-makgeolli Co-cultured with Lactobacillus 
plantarum
Seulae Lee*, Jinho Lee, Dong-Ho Seo1, Dong-Hoon Lee1, YeungHwan Kim2, 
Cheon-Seok Park1, Jang-Woo Park, Gye Won Kim3, Jae-Yong Shim3,4 

Department of Food & Biotechnology, Hankyong National University, Korea, 
1Graduate School of Biotechnology and Institute of Life Science & Resources,
Kyung Hee University, Korea, 2Department of Biotechnology, Hankyong 
National University, Korea, 3Brewing Research Center, Hankyong National 
University, Korea, 4Graduate School of Bio & Information Technology, 
Hankyong National University, Korea

This study was conducted to investigate the effect of Lactobacillus on the quality 
of GABA-makgeolli. Lactobacillus plantarum was selected due to its high 
activity of glutamate decarboxylase during makgeolli fermentation. Alcohol 
content, total acidity, GABA content and sensory properties of GABA-makgeolli
co-cultured with Lactobacillus plantarum were evaluated depending on the 
addition stage and storage time. The addition of 2% Lactobacillus plantarum at 
2nd stage showed the highest alcohol content of 16.4% and adequate total acidity 
of 0.66% (as Lactic acid). GABA content of GABA-makgeolli with Lactobacillus 
plantarum gradually increased with storage time after fermentation and was 
significantly higher than that of commercial makgeolli. Addition of Lactobacillus 
plantarum improved the sensory score of overall acceptability and flavor. In 
conclusion, Lactobacillus plantarum could be effective for manufacturing 
GABA-makgeolli to enhance sensory attributes and GABA content. 

P10 -002

The Survival and Growth of Bacillus cereus in Rice as Affected by 
Degree of Milling, Relative Humidity and Temperature
Seonyeong Choi*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

Rice based foods have been implicated as vehicles in outbreaks of Bacillus 
cereus. We investigated survival characteristics of mesophilic aerobic bacteria 
(MAB), molds and yeasts (MY), and B. cereus in rice (rice seed, brown rice or 
white rice) as affected by relative humidity (RH; 43, 68 or 85%) and tempera-
ture (12 or 21°C) for 24 weeks. The populations of MAB were significantly 
decreased in rice seed and brown rice stored with 68 or 85% RH at 21°C for 24 
weeks. However, the bacteria were not changed significantly in white rice for 
24 weeks regardless of storage RH and temperature. MY was decreased at 43 or 
68% RH and 12 or 21°C regardless of degree of milling, but was increased at 
85% RH and 21°C for 24 weeks. The populations of B. cereus were maintained 
without significant change for 24 weeks regardless of degree of milling, RH 
and temperature. Results indicate that B. cereus has resistance against unfavo-
rable conditions (desiccation stress and low temperature). These observations 
will be useful in developing decontaminating strategies against B. cereus.
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P10 -003

Isolation and Characterization of Coliphages from Soil for Biocontrol 
of Escherichia coli O157:H7
Bong-Joo Kim*, Young-Duck Lee, Jong-Hyun Park Department of Food 
Science and Biotechnology, Gachon University, Korea

Consumption of the organic agricultural products has increased because of 
nutrition value and functionality. In case of organic agricultural products are 
contaminated to E. coli (or pathogenic E. coli), these products might be very 
high risk to feeble persons. The aims of this study investigated the isolation and 
characterization of coliphages for biocontrol of E. coli and E. coli O157:H7. 
Four coliphages were isolated from various soil samples and belonged to 
Siphoviridae family by morphological characteristics through the transmission 
electron microscopy. Host spectra of four coliphages were 90% of 71 E. coli
strains and 25 E. coli O157:H7 strains. Also, stability testing revealed that 
coliphages was virtually unaffected by ethanol and pH. Coliphages were 
susceptible to high temperature (>70°C). In growth inhibition of E. coli
O157:H7 by coliphages, coliphages effectively inhibited growth of E. coli
O157:H7 in culture broth and pasteurized milk. And coliphages cocktails were 
indicated similar inhibition ratio to single treatment of coliphage. Therefore, 
newly isolated coliphages might be inhibited E. coli and E. coli O157:H7. 

P10 -006

Vulnerability Assessment of Food Safety due to Climate Change
In-Sook Park*, Song-Yi Choi, Han-Ju Choi1, Young-Su Kim Korea Health 
Industry Development Institute, Korea, 1K-Water, Korea

Vulnerability in the food safety fields was assessed by region in Korea to 
identify accurately the impact of climate change on food safety in Korea and to 
establish an effective policy for adapting to climate change. For the vulner-
ability assessment of food safety by region, the VR-IP (vulnerability-resilience 
indicator prototype) model was used. As a result, sensitivity to climate change 
was found to be highest in the Gangwon-do and Chungcheongnam-do regions, 
whereas sensitivity to climate change was analyzed to be lower in Busan, 
Daejeon, and Gyeongsangbuk-do than other regions. The results also indicated 
that climate exposure was higher in Jeju-do, Gyeongsangnam-do, and 
Jeollanam-do regions and lower in Seoul, Incheon, and Daegu regions. The area 
of highest capacity ability for food safety was Seoul. The Jeju-do, Chung-
cheongnam-do, and Chungcheongbuk-do regions had lower capacity ability for 
food safety. The results of this study are expected to be utilized as important 
data in developing policies for adaptation to climate change by region.

P10 -004

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

Bacillus cereus causing diarrheal and emetic type of food poisoning is 
commonly found in a wide range of food and environment. The contamination 
of B. cereus in Korean traditional fermented soybean products such as doenjang
and cheonggukjang which are basic sauces has been reported. The objective of 
this study was to determine the presence of virulence genes encoding 
enterotoxin and emetic toxin among 88 B. cereus strains isolated from Korean 
traditional fermented soybean products. PCR reactions using nine primer pairs 
were carried out to detect the toxin genes. The enterotoxin reference strain used 
for the positive control was B. cereus ATCC 14579. B. cereus F4810/72 was 
used as emetic toxin reference strain. The detection rates of nheABC, hblCDA, 
entFM, cytK, and ces gene among all the B. cereus strains was 46.6, 10.2, 14.8, 
26.1, and 2.3%, respectively. The nheABC and entFM gene were detected more 
frequent than the other toxin genes among B. cereus strains. Our finding is 
suggested that the nheABC and entFM genes were the major toxin genes among 
B. cereus isolated from Korean traditional fermented soybean products. Some 
products were not safe from B. cereus.

P10 -007

Simultaneous Determination of a Multi-mycotoxin in Cereals by 
Immunoaffinity Clean-up and Ultra-high Performance Liquid Chro-
matography Coupled with Tandem Mass Spectrometry
Young Min Ahn*, Chulyoung Kim, Hyeo Joong Kim, Jae Hun Sim, Chul-Sung 
Huh R&D Center, Korea Yakult Co., Ltd., Korea

An analytical method based on immunoaffinity column (IAC) solid-phase 
extraction and ultra-high performance liquid chromatography-tandem mass 
spectrometry (UHPLC-MS/MS) has been developed for simultaneous deter-
mination of 11 mycotoxins (aflatoxin B1, B2, G1, G2, ochratoxin A, fumonisin 
B1, B2, deoxynivalenol, zearalenone, T-2 and HT-2 toxin) in cereals. A multitoxin 
IAC containing antibodies of 11 mycotoxins was used to clean-up the extract, 
after sample extraction using phosphate buffered saline (PBS) and methanol/ 
water. Double extraction experiments were carried out by PBS followed by 
methanol/water (70:30). A two-step extraction procedure was found to be 
suitable for effective co-extraction of 11 mycotoxins. The developed IAC 
clean-up method showed good recoveries. The chromatographic separation 
obtained by rapid high-resolution UHPLC was achived in 5 min. Mobile phase 
consisted of a linear gradient of water/methanol containing 0.1% formic acid. 
To obtain a higher selectivity and sensitivity, quantification was performed by 
triple quadrupole mass analyzer in MRM mode. Spiking experiments were 
carried out to determine the recovery, precision, LOD and LOQ.

P10 -005

Growth Inhibition of Lipid-like Substance of Lactic Acid Bacteria 
from Kimchi on Helicobacter pylori
Hye-Lim Yoo*, Young-Duck Lee, Jong-Hyun Park Department of Food 
Science and Biotechnology, Gachon University, Korea

The substances of lactic acid bacteria (LAB) isolated from kimchi, L. 
mesenteroides KW5 and S. thermophilus KW15, were investigated for growth 
effect for Helicobacter pylori. Inhibition of H. pylori were confirmed at various 
fractions of LAB supernatants. Interestingly, anti-H. pylori substance in each 
fraction of LAB was senstive to lipase, but insenstive to protease and 
carbohydrase. The inhibition zone toward H. pylori was not shown with 
lipase-treated fractions. Therefore, they seemed to be lipid-like substances. By 
the analyses with gas chromatography, undecanoic acid, palmitic acid, stearic 
acid, and oleic acid were detected at the substances from L. mesenteroides KW5 
and S. thermophilus KW15, and more eicosadienoic acid from L. mesenteroides 
KW5. Anti-H. pylori substances of LAB with IgY and black fungus extract 
were analyzed for inhibition effect of H. pylori. The Inhibition increased more 
by the range from 57% to 86% by the mixtures. The substances with IgY and 
black fungus extract showed more effective inhibition of H. pylori than single 
or two trials. These results suggested that the lipid-like substance from LAB 
might be effective to H. pylori growth inhibition.

P10 -008

Use of Preservatives, Antioxidants and Food Items Contributing to 
the Intake
Sunghee Choi*, Aeyoung Kim, Sungkwan Park1, Hosoo Lim1 Korea Health 
Industry Development Institute, Korea, 1National Institute of Food & Drug 
Safety Evaluation, Korea

Although used frequently for their processing suitability, Preservatives and 
Antioxidants are gradually being replaced with natural Preservatives and 
Antioxidants due to consumers’ apprehension over their harmfulness. In 
accordance with this, we conducted an investigation on the use of Preservatives 
and Antioxidants by procuring a total of 600 items of preservatives and 400 
items of antioxidants were purchased as monitoring sample, and the amount of 
preservatives and antioxidants in 14 and 8 items, respectively, was analyzed. As 
a result of monitoring preservatives and antioxidants, preservatives were 
detected in 304 out of 610 samples of 37 items and used for a food type 
containing the most sorbic acid. Sorbic acid was detected in processed meat, 
processed fish, salted food, etc., and benzoic acid was detected in beverage. As 
a result of analyzing 418 samples of 21 antioxidant items, a large amount of 
erythorbic acid and EDTA was detected; erythorbic acid and EDTA were 
usually used for dried preserved meat and dressing, respectively. Both preser-
vatives and antioxidants were appropriate for the utilization standard.
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P10 -009

Dietary Intake of Food Additive by Korean Population: Preserva-
tives and Antioxidants
Sunghee Choi*, Aeyoung Kim, Sungkwan Park1, Hosoo Lim1 Korea Health 
Industry Development Institute, Korea, 1National Institute of Food & Drug 
Safety Evaluation, Korea

To investigate the intake of preservatives and antioxidants, the intake of 
preservatives and antioxidants was calculated by applying to the result of 
monitoring the result of the National Health and Nutrition Survey 2009 (8,921 
persons) and the Children's Food Intake Survey for Two Days Each Season in 
2007-2008 (6,625 persons); the intake level and its safety were assessed 
through comparison with the ADI suggested in JECFA. The evaluation of the 
daily intake of preservatives and antioxidants was carried out by applying 
various scenarios considering the high intake group including children. As a 
result of intake assessment according to the Korean population's sex, age, and 
consumer group, the intake of preservatives and antioxidants was found to be at 
a safe level, i.e., less than 30% of the ADI suggested by JECFA. The intake of 
preservatives and antioxidants was not more than ADI in both the group that 
eats processed food containing preservatives and antioxidants on the average 
and the group (95th from consumers) within the group that eats processed food 
containing preservatives and antioxidants to the extreme.

P10 -012

Development of a DNA Microarray Chip Using Genomic DNA 
Fragments to Detect Listeria monocytogenes and Confirmation of 
Its Diagnostic Ability in Milk
Jihyun Bang*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

We developed a DNA microarray chip containing genomic DNA fragments of 
Listeria monocytogenes and verified its diagnostic ability to detect L. 
monocytogenes in milk. Sixty genomic DNA fragments of L. monocytogenes
were selected to fabricate the DNA microarray. When other microbes (Bacillus 
spp., B. cereus, S. Montevideo, P. aeruginosa and Y. enterocolitica) were 
present in high population in milk, the detection limits of the microarray were 
approximately 8 log CFU/ml. Because of high detection limits of this 
microarray, protocols for sample preparation to increase the low population of 
L. monocytogenes in milk were investigated. When L. monocytogenes and other 
five microbes in milk were enriched in TSBY at 37°C for 24 h, population of L. 
monocytogenes (2.5 log CFU/ml) increased to 7.7 log CFU/ml. When the 
microarray hybridized with the genomic DNAs extracted from these cultures, 
100% positive signals were shown on the microarray. Results indicate that the 
microarray can detect L. monocytogenes in milk without any interference of 
other microbes. This platform will be useful when developing a DNA 
microarray to rapidly and simultaneously detect various foodborne pathogens in 
foods.

P10 -010

Establishment of Method for Detection of Escherichia coli O157:H7 
in Produce
Se-Ri Kim*, Seo-Hyun Lee, Min-Kyoung Seo, Won-Il Kim, Kyeong-Hun 
Park, Hye-Jeong Yun, Kyoung Yul Ryu1, Jong Chul Yun, Byung Seok Kim 
Microbial Safety Division, Department of Agro-Food Safety, NAAS, RDA, 
Korea, 1R&D Evaluation Division, Research Policy Bureau, RDA, Korea

To establish the method for detect Escherichia coli O157:H7 (E. coli O157:H7) 
from produce, three kinds of selective media were compared. In addition, three 
methods of sample preparation (pummeling, sonication, and hand-shaking) 
were compared to recommend optimum procedure for qualitative analysis of 
cherry tomato. Ninety strains of E. coli O157:H7 and non-target bacteria were 
used to examine sensitivity, specificity, and recovery of three kinds of selective 
media, such as CT-SMAC, CTB-SMAC, and CHROMagar O157. The selec-
tivity of three tested media followed the order : CHROMagar O157> CTB- 
SMAC > CT-SMAC and the recovery of acid-, heat-, and cold-injured cell 
followed the order : CHROMagar O157> CTB-SMAC= CT-SMAC. The 
recovery rate from hand-shaken tomato (10/10) was higher (p<0.05) than that 
from sonicated (8/10) and pummeled tomato (6/10). From this study, 
CHROMagar O157 is the optimum media for detection of E. coli O157:H7. 
Acid-containing produce such as cherry tomatoes should be treated with 
hand-shaking to enhance recovery on qualitative analysis.

P10 -013

Development of Continuous Ohmic Heating Treatment against 
Bacillus cereus Spores in Liquid Type of Foods Combined with 
Mixture Formula of Commercialized Sanitizers
Jun Hwan Ryang*, Beom Seon Lee, Sang Mo Kang, Nam Hee Kim1, Joon 
Il Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee1, Cheong-Tae Kim 
Food Safety Research Institute, Nongshim Co., Ltd., Korea, 1Division of Food 
Bioscience & Technology, College of Life Sciences & Biotechnology, Korea 
University, Korea, 2Food Microbiology Division, National Institute of Food 
and Drug Safety Evaluation, Korea

The purpose of this study was to develop sterilization technique of continuous 
ohmic heating unit for effective inactivation of B. cereus spores in liquid type of 
foods. The counts of B. cereus KCCM 11774 spore were reduced over 5 logs after 
treated at 105°C for 30 s of ohmic condition with p<0.05. Buckwheat sauce 
inoculated by B. cereus spores, 2.4 and 4 logs of loads were reduced by ohmic 
treated at 95°C, 105°C for 60 s respectively. Likewise, 5 and 6.4 logs of reduction 
were obtained against total viable cells in fermented soy bean paste after treated 
with 115°C and 125°C for 60 s. To improve sterilization efficiency at lower 
temperature, sanitizer was designed using commercialized food additives for 
combined treatment with ohmic heating. Microbial reduction capacities showed 6 
logs reduction against spore of B.cereus at 115°C for 60 s by those two consecutive 
treatments. For 500 kg of continuous sterilization of soy bean paste and buckwheat 
sauce, sanitizer treatment followed by ohmic heating at 95°C, 115°C for 60 s, 3.4 
logs and 1.0 log of spore counts were more reduced than that of ohmic heating.

P10 -011

Biofilm Formation of Paenibacillus polymyxa on Stainless Steel 
Coupon and Its Survival as Affected by Various Relative Humidities
Seonhwa Kim*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

We studied the biofilm formation of Paenibacillus polymyxa on stainless steel 
coupon (SSC). SSCs were immersed in P. polymyxa suspension in phosphate 
buffered saline at 25°C for 4 h, transferred to tryptic soy broth, and incubated at 
12, 25, and 37°C for 5 days. Biofilm formation by P. polymyxa was enhanced at 
25°C compared to 12 and 37°C. Survival in biofilms of P. polymyxa on SSCs as 
affected by various relative humidities (RH) was also determined. The SSCs 
containing biofilms of P. polymyxa were held at 25°C under 43, 85, and 100% 
RH for 5 days. Population of P. polymyxa attached to the SSC reached to the 
stationary phase within 1 day and remained for 4 days under 43, 85, and 100% 
RH. This is the first research to control foodborne pathogens by inducing 
biofilms of P. polymyxa on SSC. In the next research, the ability of P. polymyxa
biofilms on SSC to suppress the growth of foodborne pathogens will be tested. 
These results will provide insights to develop effective strategies for 
elimination of foodborne pathogens in processing and preparation kitchen 
environments.

P10 -014

Application of Combined Sanitizer of PHMB (Poly Hexa Methylene 
Bi-Guanide) and QAC (Quarterly Ammonium Chloride) for Disinfec-
tion of Hygienic Index Micro Flora from Processed Food Manufac-
turing Equipments
Jun Hwan Ryang*, Min Jung Shin1, Beom Seon Lee, Cheong-Tae Kim Food 
Safety Research Institute, Nongshim Co., Ltd., Korea, 1FSD-Health Care 
Business Lab., 3M Korea Innovation Center, Korea

The purposes of this study were to apply combined sanitizers of PHMB with 
QAC onto manufacturing facilities against quality index M/O which may 
induce contamination of equipments. In-vitro assays, 0.4% of solution which is 
composed of 200 ppm of PHMB and QAC, counts of B. cereus spores were 
reduced to 2.5 logs for 3 min. 2.4 and 1.9 logs of reduction were obtained after 
treated with mixed sanitizer solution and QAC each for 3 min against E. coli
KCCM 11234. Against Aspergillus oryzae and Zygosaccharomyces rouxii, 1.5, 
5.7 logs of reduction were achieved after treated with combined sanitizer, 
otherwise, 0.5, 5.7 logs of reduction were shown from QAC treatment. Applied 
to snack and RTE rice manufacturing equipments, 1.8, 2.7 logs of TPC were 
reduced from compartments of equipment after sinking followed by 1 h and 
overnight contacted periods. 1.8, 2.0 logs of Yeast & Molds were reduced after 
identical treatment step. 2, 4 logs of TPC were disinfected from flat surfaces 
prior to 1 h and overnight periods using combined sanitizer. Mixture of 
PHMB/QAC would be alternatives to chlorine for effective control of spores, 
Yeast & Molds rather than single sanitizer component.
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P10 -015

Efficacy of Sterilization by Continuous Ohmic Heating Unit Combined 
with Spore Germination Process against Bacillus cereus Spores in 
Liquid Type of Foods
Jun Hwan Ryang*, Beom Seon Lee, Jae Han Park, Nam Hee Kim1, Joon Il 
Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee1, Cheong-Tae Kim 
Food Safety Research Institute, Nongshim Co., Ltd., Korea, 1Division of Food 
Bioscience & Technology, College of Life Sciences & Biotechnology, Korea 
University, Korea, 2Food Microbiology Division, National Institute of Food 
and Drug Safety Evaluation, Korea

This study was intended to improve efficiency of spore inactivation using conti-
nuous ohmic heating combined with spore germination step. Optimized condition 
of germination using L-Alanine was obtained from the range of 1-100 mM at 
25-42°C, for 10 h. To identify combination effect with ohmic heating, induction of 
spore by L-alanine under 35°C for 8 h followed by ohmic heating at 95, 100°C for 
60 s were showed over 1.8 and 1.4 logs of reduction counts higher than ohmic 
heating. 5 logs of spore reduction could be achieved by germination combined with 
ohmic heating at 105°C for 60 s compared to 2.6 logs of spore reduction without 
germination step in buckwheat sauce inoculated by B. cereus KCCM 11774 spores. 
7.2 and 5.8 logs of reduction were obtained respectively from 115, 125°C for 60 s 
of ohmic treatment with spore germination step in fermented soy bean paste, 
otherwise, 6.4 and 5 logs of reduction have been shown from single treatment of 
ohmic heating. For 500 kg of continuous sterilization of soy bean paste and 
buckwheat sauce, spore germination process prior to ohmic heating treated at 115°C
and 95°C for 60 s showed both 5.5 and 5.8 logs of reduction counts.

P10 -018

Inactivation of Campylobacter jejuni NCTC11168 on Raw Chicken 
Breast Using Atmospheric Pressure Radio Frequency Plasma
Joo-Sung Kim*, Eun-Jung Lee, Yun-Ji Kim Korea Food Research Institute, 
Korea

Atmospheric pressure radio frequency plasma was studied to inactivate 
Campylobacter jejuni NCTC11168 inoculated on raw chicken breast. The 
inoculated samples were exposed to the plasma treatment at 0-10 min. Then, 
surviving C. jejuni cells were selectively grown on blood agar plates supple-
mented with antibiotics for enumeration. Two different levels of inoculation 
(5-log vs. 6-log) were compared. Six-log inoculation yielded a lower recovery 
rate (-10%) compared to 5-log inoculation (-100%), leading to similar 
recovered CFU at 0 min. The two different inoculation levels showed similar 
patterns of inactivation. Around 1-log reduction occurred after initial treatment 
of 2 min (p<0.05) and 2-log reduction occurred after 6 min treatment. Longer 
treatment for 8 or 10 min did not result in any further inactivation suggesting a 
tailing phenomenon for both inoculation levels. This study may suggest that 
contamination level have little effect on the inactivation efficiency of radio 
frequency plasma for C. jejuni.

P10 -016

Microbiological Monitoring of Fermented Alcoholic Beverages 
Marketed in Korea
Ji Hye Ahn*, Young Wook Jeon, Jun Hwa Lee, Se Hui Jeon1, Jeong Hwa 
Jo2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee1, Moon Bo Shim Hitejinro 
R&D center, Korea, 1Division of Food Bioscience & Technology, College of 
Life Sciences & Biotechnology, Korea University, Korea, 2Food Microbiology 
Division, National Institute of Food and Drug Safety Evaluation, Korea

This study was carried out to examine microbiological contamination of 
fermented alcoholic beverage (cheongju, wine and other fruit wine) marketed in 
Korea. Total 239 samples were selected and used for quantitative analysis of 
general bacteria, coliform, fungi, lactic acid bacteria (LAB) and acetic acid 
bacteria and qualitative analysis of 9 Pathogens. As the results, general bacteria, 
LAB and fungi were detected in 50.0%, 0.0%, and 3.6% of cheongju (28 
samples), 34.3%, 2.9% and 20.0% of wine (105 samples) and 64.2%, 12.3%, 
and 14.2% of other fruit wine (106 samples), repectively. General bacteria and 
LAB were all found below 1 log CFU/25ml. And 18S rRNA sequencing results 
indicated that most of fungi were fermentation microorganism and resident 
flora. Of 9 pathogens, B.cereus was only detected in 25%, 8.6%, and 12.3% of 
cheongju, wine and other fruit wine, respectively. In consequence, microbio-
logical contamination of fermented alcoholic beverage showed low level for all 
the samples but it is recommended to carry out continuous monitoring and 
appropriate hygiene management in order to ensure microbiological safety.

P10 -019

Performance Comparison of Enrichment Broth Used in Clostridium 
difficile Isolation
Su-Jeong Ha*, Ye-Won In, Se-Wook Oh Department of Food and Nutrition, 
Kookmin University, Korea

This study was carried out to compare the performance of enrichment broth 
used for Clostridium difficile. C. difficile is an obligate anaerobic, gram 
positive, spore-forming and rod shape bacteria. C. difficile is a major cause of 
pseudomembranous colitis that is associated with antibiotic treatment. A total of 
four different enrichment broth (0.1% taurocholate), Cooked meat broth, Brain 
Heart Infusion broth, Cycloserine Cefoxitin Fructose Broth, Clostridium 
Difficile Moxalactam Norfloxacin broth, were tested. C. difficile was artificially 
inoculated into the ground beef at three different levels (<10, 10-100, >100 
CFU/g). After inoculation, enrichment was done at 37°C for 72 h under 
anaerobic conditions. Recovery was determined by Taurocholate Cycloserine 
Cefoxitin Fructose Agar. All enrichment broth showed high recovery rates. And 
as a preliminary research for rapid detection of C. difficile by using enrichment 
culture, the growth patterns in four different enrichment broth were monitored. 
A primary model (Gompertz model) was used to determine the R2 values of lag 
time and growth rate. R2 values were 0.962 (CM), 0.983 (BHI), 0.985 (CCFB), 
and 0.978 (CDMN), respectively.

P10 -017

Hydrolysis of Buckwheat Allergens with Protease and Analysis of 
Hydrolyzed Buckwheat Allergens
Sujin Lee*, Dongeun Sung, Youngsin Han1, Sangsuk Oh Food Science and 
Technology, Ewha Womans University, Korea, 1School of Medicine, 
Sungkyunkwan University, Korea

Buckwheat (Fagopyrum esculentum) is a popular pseudocereal in Korea, Japan 
and other East Asia countries. However, severe allergy symptoms have been 
reported following ingestion or inhalation of buckwheat. We studied about 
hydrolysis of buckwheat allergens using Pepsin and analyzed the hydrolyzed 
buckwheat allergens with buckwheat allergy patients’ sera. The proteins from 
the buckwheat were extracted and hydrolyzed with Pepsin (pH 1.2) for 0, 0.5, 1, 
5 10, 20, 30, and 60 min. The result was determined with SDS-PAGE, immuno-
blotting and ELISA. We found major bands of hydrolyzed buckwheat protein 
disappeared on SDS-PAGE. On the other hand, the hydrolyzed buckwheat 
protein still had allergenic reaction with patients’ sera. Further study would 
suggest evidence for the production of a hypoallergenic buckwheat food 
product.

P10 -020

Monitoring of Foodborne Pathogens in Cheonggukjang: The Present 
Situation in Korea
Xuezhi Bai*, Il Beom Park, Bo Young Byun, Kyung Mi Son, Hye Jin Song, 
Han-Joon Hwang, Jae-Hyung Mah Department of Food and Biotechnology, 
Korea University, Korea

To monitor pathogenic bacterial contamination in cheonggukjang, we examined 
68 products manufactured by small and medium-sized firms which are located 
in various regions and 2 different products manufactured by different 
large-sized firms in Korea. The bacteria tested included Escherichia coli
O157:H7, Salmonella spp., Yersinia enterocolitica, Cronobacter sakazakii, 
Bacillus cereus, Staphylococcus aureus, Clostridium perfringens, and Listeria
monocytogenes. B. cereus was detected in 1 cheonggukjang product from a 
small and medium-sized firm and 1 cheonggukjang product from a large-sized 
firm. However, the viable cell counts of B. cereus in all the products were lower 
than the guideline level of 10,000 CFU/g (the Korean Food Code, Korea Food 
and Drug Administration). The other pathogenic bacteria, including E. coli
O157:H7, Salmonella spp., Y. enterocolitica, S. aureus, Cl. perfringens, L.
monocytogenes and C. sakazakii, were not detected in any products. In 
conclusion, all the cheonggukjang products analyzed were found to meet the 
guidelines for foodborne pathogens.
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P10 -021

Monitoring of Foodborne Pathogens in Gochujang: The Present 
Situation in Korea
Il Beom Park*, Xuezhi Bai, Bo Young Byun, Kyung Mi Son, Hye Jin Song, 
Han-Joon Hwang, Jae-Hyung Mah Department of Food and Biotechnology, 
Korea University, Korea

To monitor pathogenic bacterial contamination in gochujang, we examined 69 
different products manufactured by different small and medium-sized firms 
which are located in various regions and 19 differnet products manufactured by 
large-sized firms in Korea. The bacteria tested included Escherichia coli
O157:H7, Salmonella spp., Yersinia enterocolitica, Cronobacter sakazakii, 
Bacillus cereus, Staphylococcus aureus, Clostridium perfringens, and Listeria
monocytogenes. B. cereus was detected in 21 gochujang products from small 
and medium-sized firms and 9 gochujang products from large-sized firms. 
However, the viable cell counts of B. cereus in all the products were lower than 
the guideline level of 10,000 CFU/g (the Korean Food Code, Korea Food and 
Drug Administration). The other pathogenic bacteria, including E. coli
O157:H7, Salmonella spp., Y. enterocolitica, S. aureus, Cl. perfringens, L.
monocytogenes and C. sakazakii,were not detected in any products. In 
conclusion, all the gochujang products analyzed were found to meet the 
guidelines for foodborne pathogens.

P10 -024

Occurrence of Biogenic Amines in Chunjang and Jajang: A Prequel 
and Sequel
Xuezhi Bai*, Bo Young Byun, Il Beom Park, Jae-Hyung Mah Department 
of Food and Biotechnology, Korea University, Korea

Four different chunjang and 4 jajang samples were analyzed for biogenic amine 
(BA) contents by using HPLC. The contents (mean ± standard deviation) of 
tryptamine, β-phenyletylamine, putrescine, cadaverine, histamine, tyramine, 
spermidine and spermine in chunjang samples were 3.51±1.08, 1.28±1.05,
2.79±1.67, 1.03±0.71, 17.05±13.09, 27.96±19.91, 8.98±10.16, and 2.84±3.04
mg/kg, respectively; those in jajang samples were less than 5 mg/kg, 
respectively. The linear fitting for BA contents in chunjang and jajang provided 
R2 value of 0.75. Meanwhile, total 89 bacterial strains that were isolated from 
the chunjang samples and identified to be Bacillus spp. were analyzed for BA 
contents in their cultures by HPLC. The contents of BAs, except for spermidine 
(9.26±5.73 µg/ml), in the cultures were less than 5 µg/ml, respectively. The 
linear correlation (R2) of total BA contents in chunjang and bacterial culture 
was 0.87. This indicates that BA contents in chunjang are primarily attributed 
to BA production by bacterial strains, and contributes to accumulation of BAs 
in jajang.

P10 -022

Antipathogenic Activity of Ethanol Extracts of Root Vegetables
Il Beom Park*, Xuezhi Bai, Bo Young Byun, Jae-Hyung Mah Department 
of Food and Biotechnology, Korea University, Korea

In this study, we determined the antimicrobial activity of ethanol extracts of 
both peel and flesh of different root vegetables, against various pathogenic 
bacteria, which was conducted using an automated Bioscreen C analyzer. The 
bacteria tested include Enterobacter aerogenes KCTC 2190, Escherichia coli 
O157:H7KCCM 40406, Pseudomonas aeruginosa KCTC 1750, Salmonella 
Typhimurium KCTC 1925, Bacillus cereus KCTC 1012, Listeria monocy-
togenes KCTC 3710, Staphylococcus aureus KCTC 1916. The strongest 
antimicrobial effect on the pathogenic bacteria was observed from one of the 
root vegetable extracts that showed the broadest antimicrobial spectrum, as 
compared to the other root vegetable extracts tested. In detail, Gram-negative 
bacteria, E. aerogenes, E. coli O157:H7, P. aeruginosa and S. Typhimurium, 
were inhibited for up to 48 h by 3, 8, 4 and 4 different root vegetable extracts, 
respectively, while Gram-positive bacteria, B. cereus, L. monocytogenes and S. 
aureus, were inhibited for up to 48 h by 7, 5, and 4 different root vegetable 
extracts, respectively. Therefore, the root vegetables would be used as good 
sources of natural antipathogenic agents and preservatives.

P10 -025

Molecular Method for Detection of Biogenic Amine-producing 
Bacteria in Fermented Foods
Bo Young Byun*, Il Beom Park, Xuezhi Bai, Young-Wan Kim, Jae-Hyung 
Mah Department of Food and Biotechnology, Korea University, Korea

This study describes a simple and rapid PCR method to determine the ability of 
different strains belonging to Bacillus subtilis and other species to produce 
biogenic amines, including histamine, tyramine, putrescine and cadaverine, in 
fermented foods. To develop this method, we identified the homologues of Hdc, 
Tdc, Odc and Ldc in B. subtilis via comparative genome analyses and designed 
primer sets for detecting hdc, tdc, odc and ldc, encoding the homologues, 
respectively. Under the optimized conditions, the PCR assay yielded 208-bp, 
505-bp, 1016-bp and 1338-bp DNA products from a type strain of B. subtilis
that encode histidine decarboxylase, tyrosine decarboxylase, ornithine decar-
boxylase and lysine decarboxylase in the bacterium, respectively. Subsequently, 
we applied this method to other strains and species. The results from the 
extended study indicated that the assay reliably detects the genes for different 
decarboxylases, even when genomic DNAs of different microorganisms are 
included in the same reaction. In conclusion, the use of this molecular tool will 
be helpful in evaluating the ability of indigenous and starter strains to produce 
biogenic amines in fermented foods.

P10 -023

Bactericidal and Bacteriostatic Activity of Schizandra chinensis and 
Lycium chinense
Xuezhi Bai*, Il Beom Park, Bo Young Byun, Hong-Yon Cho, Jae-Hyung Mah 
Department of Food and Biotechnology, Korea University, Korea

In this study, we determined the antimicrobial activity of Schisandra chinensis
and Lycium chinense. The plants were extracted with 3 different solvents such 
as 50% ethanol, 100% ethanol and distilled boiling water. With Listeria 
monocytogenes, Staphylococcus aureus, Bacillus cereus, B. subtilis, Salmonella 
Typhimurium, Enterobacter aerogenes, Pseudomonas aeruginosa, and Esheri-
chia coli, the antimicrobial effect of different extracts was determined by the 
agar diffusion method. The results indicated that all the extracts of S. chinensis
have significantly strong bactericidal activities on the microorganisms. Among 
them, 100% ethanol extract had the strongest activity, which was supported 
with our further research. On the other hand, the extracts of L. chinense showed 
weak bacteriostatic activities on the test microorganisms. Through an ion 
chromatographic analysis of organic acids in the extracts, it turned out that the 
strong antimicrobial activity of S. chinensis is mainly caused by citric acid and 
malic acid in the plant. In conclusion, this study suggests the possibility of 
using the S. chinensis extract as natural food preservatives, preventing 
pathogenic contamination.

P10 -026

Analysis of Microflora Profile in the Manufacturing Process of 
Packaged Tofu 
Sulhee Lee*, Young-Seo Park Department of Food Science & Biotechnology, 
Gachon University, Korea

Quantitative and qualitative analyses of total bacteria, psychrophilic bacteria, 
and spore-forming bacteria were conducted to investigate the microflora profile 
in the manufacturing processing steps of tofu. Twenty nine genus and seventy 
species of bacteria were identified during the overall manufacturing processing 
steps of tofu. In the heat-treated packaged tofu, the viable cell numbers of total 
bacteria and spore-forming bacteria were 2.53 and 0.58 log CFU/g, respec-
tively, whereas psychrophilic bacteria were not detected. The major bacteria in 
the soybean were Bacillus spp. and all bacteria in the soymilk were spore- 
forming bacteria such as Lysinibacillus bronitolerans. Non-spore-forming 
Acinetobacter spp. was not detected in the soybean nor soymilk, but contaminated 
after forming-belt spot and detected in the final product. Staphylococcus spp. 
was propagated during the storage of heat-treated packaged Tofu and 
contributed over 50% of the bacteria in stored product. Staphylococcus spp. and 
Acinetobacter spp. were detected at the level of 53 and 20% in the heat-treated 
packaged tofu, respectively. 
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P10 -027

Antimicrobial Activity of Trifoliate Orange (Poncirus trifoliate) 
Seed Extracts on Gram-positive Foodborne Pathogens
Seong Yeong Kim* Nutrition Education, Graduate School of Education, 
Kyonggi University, Korea

Trifoliate orange seed extracts (TSEs) were prepared from different solvents of 
water (TW), ethanol (TE), and n-hexane (TH) which were measured antimicro-
bial activities against 6 Gram-positive foodborne pathogens including Bacillus 
cereus KCCM 11341, Bacillus subtilis KCTC 1022, Listeria monocytogenes
ATCC 12692, Staphylococcus aureus ATCC 19111, Streptococcus mutans
KCTC 3065, and Yersinia enterocolitica KCCM 41657. And Lactobacillus 
acidophilus IFO 3025 was used as efficient bacteria for testing the possibility as 
prebiotics of test samples. Among TSEs, TH has a good growth inhibition 
activity against S. aureus ATCC 12692 and TE has a slight growth inhibition 
activity. And TE and TH did not show the prebiotic effect against Lb. 
acidophius IFO 3025 as well as growth inhibition activity at least. From these 
results we confirmed the possibility of TSEs as antimicrobial material instead 
of grapefruit seed extract (GSE) which will contribute commercial availability 
and low cost used food processing byproduct. Thus TH and TE of TSEs are 
promising natural antimicrobial agents with potential applications in the food or 
pharmaceutical industries for the control of pathogenic bacteria. 

P10 -030

Effects of Non-thermal Treatment on the Microbial Growth during 
Chilled Storage in Celery and Cherry
Ho Hyun Chun*, Hyeon Jeong Song, Wan Sin Jo, Kyung Bin Song Department 
of Food Science & Technology, Chungnam National University, Korea

The effects of combined treatment of aqueous chlorine dioxide and ultraviolet- 
C irradiation on the microbial growth in celery and cherry were investigated. 
Celery and cherry samples were treated with 50 ppm ClO2, UV-C at dose of 10 
kJ/m2, and the combination of ClO2 and UV-C, respectively. The changes in the 
counts of Escherichia coli O157:H7 inoculated in celery and cherry as well as 
those of total aerobic bacteria, yeast and molds in the celery and cherry were 
investigated after each treatment. After the combined treatment of aqueous 
ClO2 and UV-C, the populations of E. coli O157:H7 in the inoculated celery and 
cherry were reduced by 2.8 and 3.0 log CFU/g, respectively, compared to those 
of the control. For the uninoculated celery and cherry, the populations of total 
aerobic bacteria were reduced by 2.9 and 1.8 log CFU/g, respectively, 
compared to the control. In addition, the populations of yeast and molds were 
decreased by 1.8 and 1.2 log CFU/g, respectively. These results suggest that the 
combined treatment of aqueous ClO2 and UV-C would be an effective 
technology for decontamination and improving the microbiological safety in 
celery and cherry during chilled storage.

P10 -028

Simple Method for Detecting of the tcdC (cdd1) gene with Three 
Toxin gene and 16S rRNA in Clostridium difficile by Loop-mediated 
Isothermal Amplification
Ye-Won In*, Su-Jeong Ha, Se-Wook Oh Department of Food and Nutrition, 
Kookmin University, Korea

This study was conducted to develop the loop-mediated isothermal amplifica-
tion (LAMP) method for detecting Clostridium difficile. The target genes were 
tcdA, tcdB, tcdC (cdd1) gene which are located at pathogenicity locus (PaLoc) 
and 16S ribosomal RNA gene. Ten different LAMP primer set were designed 
and tested. One primer set targeting tcdC (cdd1) gene (F3; TGGCATTTATTTT 
GGGCG, B3; CTTCTTCAGCTTTACGTTGAT, FIP; TGTTTGATTAGAAA 
TGACCTCCTCA-TGTTTTTTGGCAATATATCCTCAC, BIP; ATAGCAAATT 
GTCTGATGCTGAACC-TTCAATAGCTTTCTTTTCGTCG) was confirmed as 
positive in TcdA-positive, TcdB-positive (A+B+) and TcdA-negative, TcdB-negative
(A-B-) Clostridium difficile strains. However, in case of the target of tcdA, tcdB 
and 16S ribosomal RNA were negative. tcdC gene was known to negative 
regulate toxin A, B synthesis. The LAMP is a rapid method for it requires only 
80 min. And it is possible simultaneously to confirm the strains and toxigenic 
typing for Clostridium difficile.

P10 -031

Comparison of Selective Media for Isolating Clostridium difficile
from Foods
Seung-Kuk Yang*, Gu-Sang Yim, Se-Wook Oh Department of Food and 
Nutrition, Kookmin University, Korea

Clostridium difficile is an anaerobic, gram-positive, spore-forming bacteria that 
can cause pseudomembranous colitis and other C. difficile-associated diseases. 
Different kinds of selective media were recommended and used in isolating C. 
difficile from foods. Among them, TCCFA, TCDMN and CDSA were compared 
in this experiment. TCCFA and TCDMN formed grey-white color colonies and 
CDSA produce yellow color fluorescence colonies under long wavelength UV. 
To compare the performance of selective media, ground beefs was artificially 
inoculated with 3 different microbial concentrations (> 100 CFU/g, 10-100 
CFU/g, 10 CFU/g >). And the recovery test was conducted using 3 different 
selective media. After anaerobic enrichment with BHI broth at 37°C for 72 h. 
Cultures were streaked on selective media. As a result, TCDMN showed the 
highest recovery rate, which was recovered in every different microbial 
concentrations. And TCCFA showed high recovery rate. But CDSA recovered 
only 1 sample from inoculated 5 samples (10 CFU/g). So CDMN was 
determined as an appropriate selective media can be used in isolating C. 
difficile from foods. 

P10 -029

Growth Patterns of Bacillus cereus, Bacillus subtilis, and Bacillus 
amyloliquefaciens in Low Temperature Heat-treated Makgeolli
Gu-Sang Yim*, Seung-Kuk Yang, Kyung-Soo Lee, Eun-Ha Kim, Hai-Zhen 
Sun, Se-Wook Oh Food and Nutrition, Kookmin University, Korea

Microbial intervention methods can be used to extend the shelf-life of makgeolli 
by reducing microorganisms. In this study, low temperature heat-treatment 
(65°C for 30 min) was used as a reduction method. After heat treatment, lactic 
acid bacteria was reduced to below the detection limit (1 CFU/mL) but Bacillus 
amyloliquefaciens was detected between 102 and 103 CFU/mL. During the 
storage at 25°C for 6 days, lactic acid bacteria was reappeared after 2 days and 
increased to 106 CFU/mL on 6 day. B. amyloliquefaciens was slowly reduced 
and reached to 101-102 CFU/mL. To test the possibility of harmful effect by 
Bacillus spp. survived in heat treated makgeolli. Pathogenic Bacillus spp. 
including B. cereus and B. subtilis was artificially inoculated into the heat- 
treated makgeolli with 106 CFU/mL concentration and their growth pattern was 
monitored by 2-day interval. Inoculated B. cereus and B. subtilis was 
dramatically decreased and not detected on 2 day. So, it was concluded that B. 
amyloliquefaciens can survive after heat-treatment and can change the 
physiochemical properties of makgeolli by amylase activity, B. cereus and B. 
subtilis did not survive in makgeolli.

P10 -032

Pathogenicity and Genetic Diversity of Staphylococcus epidermidis
Isolated from Leafy Green Vegetable
Yangkyun Kim*, Juhyun Kim, Dong Hwan Lee, Meena Jang, Kyu Suk Jung, 
Sunggi Heu, Jongchul Yun, Eunjung Roh Microbial Safety Division, National 
Academy of Agricultural Science, RDA, Korea

The 29 S. epidermidis isolated from leafy green vegetable were studied about 
the pathogenicity and genetic diversity. The isolates were identified by the API 
staph ID, analysis of 16S rDNA sequences, and species-specific PCR of gseA 
gene. Susceptibilities to the 19 antibiotics were tested by the disc diffusion 
method. Among resistant isolates, 17 (48.63%) displayed multi-drug resistance 
at least two or more different antibiotics. To find the factor related pathogenicity, 
PCR amplification of the PVL, atlE, icaA, sarA, and agrA genes was performed. 
The atlE gene, which encodes a vitronectin-binding cell surface protein 
involved in primary attachment, was detected in all isolates. The agrA and sarA 
genes are involved in the quorum sensing of staphylococcus were detected in 
all isolates. One and three isolates had the β-pore-forming toxins, PVL and the 
biofilm-related gene, icaA. And the hemolysis, lipase, lecthinase, protease, and 
DNase activity were tested. As a result, all isolates had the strong hemolysis 
and lipase activity. The genetic diversity of the isolates had this pathogenicity 
was performed by PFGE and the dendrogram was obtained by DNA patterns of 
the smaI digestion. 
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P10 -033

Inorganic Arsenic Exposure and Health Risk Assessment from 
Agricultural Products
Ji-Young Kim*, Dae-Won Kang, Won-il Kim, Ji-Hyock Yoo, Ji-Ho Lee, 
Min-Ji Kim, Doo-Ho Kim, Young-Ja Lee Chemical Safety Division, National 
Academy of Agricultural Sciences, RDA, Korea

This study was investigated to probabilistically dietary exposure of Inorganic- 
Arsenic (As) intake in agricultural products and health risk in age-gender 
categories. The potential risk of Inoraganic-As in the 200 samples of agricul-
tural products. Inorganic-As compounds are carcinogenic to humans and People 
can be exposed to As from variety of sources. The probabilistic risk assessment 
method supported by Provisional Tolerance weekly intake (PTWI) of Inorganic- 
As are integrated to assess consumption rate of agricultural products. Also, 
Monte-Carlo simulation is used to the uncertainty of parameters concerning 
inorganic-As. In this study, We were to determine of inorganic-As in agricultural 
products of all age-gender population and to assess non-carcinogenic and 
carcinogenic risks exposed to inorganic-As. Considering the HQ values smaller 
than 1.0, potential non-cancer toxic effects may not be caused by agricultural 
products.

P10 -036

Combined Effect of Organic Acids and Salt against Salmonella 
Typhimurium and Listeria monocytogenes in Laboratory Media
Young-Min Bae*, Sun-Young Lee Department of Food Science and Technology, 
Chung-Ang University, Korea

In this study, the effect of combined treatment of seven types of acids (0.5% 
acetic, 0.25% lactic, 0.5% citric, 0.5% malic, 0.5% tartaric, 0.5% propionic, and 
0.25% phosphoric acid, (v/v)) and salt (3%, (w/v)) against S. Typhimurium and 
L. monocytogenes was investigated in laboratory media. When citric, malic, 
tartaric, and phosphoric acid were combined with 3% salt, there was a higher 
reduction of S. Typhimurium compared to acid alone (synergistic effect). 
However, when acetic, lactic, and propionic acid were combined with 3% salt, 
salt gave protection effect against acid treatment (antagonistic effect). However, 
the same antagonistic effect was not observed in L. monocytogenes. In 
particular, D-values of S. Typhimurium treated with the combination of acetic 
acid and 3% salt were 24.2 and 23.0 h, whereas D-values of S. Typhimurium 
treated with acetic acid alone were 6.7 and 3.7 h for TSA and XLD, 
respectively. From these results, the addition of salt increased the resistance of 
S. Typhimurium in acid treatment such as acetic, lactic, and propionic acid, 
therefore, the mechanism of their protection effects needs to be studied.

P10 -034

Inhibitory Effect of UV Sterilization against Staphylococcus aureus 
on the Surface of Stainless Steel and Plastic with Organic Food 
Residues
Na-Young Choi*, Me You, Sun-Young Lee Department of Food Science and 
Technology, Chung-Ang University, Korea

This study was investigated the effect of organic food residues on antibacterial 
efficacy of UV light against S. aureus on the surface of stainless steel (SS) and 
plastic. SS and plastic were inoculated with S. aureus in organic food residues 
(distilled water, TSB, pork juice, chicken juice, cabbage juice, and milk). After 
drying or storage at 24°C for 1 d, surface of SS and plastic were treated with 
UV light (253.7 nm) for 30, 60, and 120 min. Level of S. aureus in all organic 
food residues except for pork and chicken juice on the surface of SS and plastic 
were significantly decreased treatment with UV light for 30 min. There were no 
significant differences S. aureus in pork juice and chicken juice on the surface 
of materials treatment with UV light for 120 min. Following storage for 1 d at 
24°C, levels of S. aureus on the surface of stainless steel and plastic were not 
significantly reduced in TSB, pork juice, and chicken juice, and in pork juice 
and chicken juice, respectively. These results suggest the effectiveness of UV 
light at reducing S. aureus on the surface of materials could be dependent on 
organic food residues contaminated with.

P10 -037

Growth and Predictive Model of Salmonella Typhimurium and 
Listeria monocytogenes on Lettuce at Various Temperatures
Jae-Hyun Yoon*, Young-Min Bae, Myeong-Hwa Cha1, Kyung Ryu1, Sun-Young 
Lee Department of Food Science and Technology, Chung-Ang University, 
Korea, 1Department of Food & Nutrition, Yeungnam University, Korea

The growth of Salmonella Typhimurium and Listeria monocytogenes on lettuce 
before and after treatment with water, and chlorine without or with subsequent 
washing at various temperatures (15, 25, and 35°C) was investigated. Growth 
curves of S. Typhimurium and L. monocytogenes observed in this study fitted 
well to a modified Gompertz model. The number of S. Typhimurium and L. 
monocytogenes on lettuce (no treatment) stored for 12 h at 35°C was increased 
significantly and resulted in maximum populations (9.04, 9.10 log10 CFU/g) 
after 11.5 h and 10 h of storage, respectively. The lag time (LT) of S. Typhimu-
rium was the longest on lettuce treated with chlorine and stored at 15°C, and the 
LT of L. monocytogenes was the longest on lettuce treated with chlorine and 
stored at 15°C. The linear model was identified as appropriate secondary model 
for predicting the GR and LT. The average Bf and Af value for GR and LT were 
0.99 and 1.00, and 1.00 and 1.07 respectively. These results might be used for 
developing storage guideline of fresh produce at various temperatures related to 
foodborne pathogens.

P10 -035

Inhibitory Effect of Thymol, Acetic Acid, and Their Combination 
against Foodborne Pathogens on Fresh Vegetables
Young-Min Bae*, Jae-Hyun Yoon, Kyu-Seok Jung1, Sunggi Heu1, Sun-Young 
Lee Department of Food Science and Technology, Chung-Ang University, 
Korea, 1Microbial Safety Division, Department of Agro-food Safety, National 
Academy of Agricultural Science, Rural Development Administration, Korea

This study was conducted to investigate effects of thymol (10, 100, 300, and 
500 ppm), and acetic acid (0.1%) and their combination on inhibiting of 
pathogens (E. coli O157:H7, S. Typhimurium, and L. monocytogenes) on fresh 
vegetables (lettuce, radish sprouts, cutting carrot, and perilla leaf). Initial 
populations of E. coli O157:H7, S. Typhimurium and L. monocytogenes were 
6.97-4.92, 6.66-4.60, and 5.74-3.59 log CFU/g, respectively, when they were 
contaminated on fresh vegetables. Combination treatment of 500 ppm thymol 
and 0.1% acetic acid for 10 min was the most effective at inhibiting E. coli
O157:H7, S. Typhimurium and L. monocytogenes and their reduction levels on 
lettuce were 2.31, 3.31, and 1.76 log CFU/g, respectively. Also, treatment of 
commercial chlorine reduced significantly levels E. coli O157:H7, S. Typhi-
murium and L. monocytogenes by 1.88, 2.357, and 1.45 log CFU/g, respectively. 
These results could provide the useful information for developing alternative 
natural sanitation methods replacing commercial chlorine sanitizer against 
foodborne pathogens.

P10 -038

Development of the Selective Medium for Isolation of Campylo-
bacter. spp from Foods
Jin-Hee Yoo*, Na-Young Choi, Sun-Young Lee Department of Food Science 
and Technology, Chung-Ang University, Korea

In the previous study, we tested Campylobacter spp. on fresh vegetables 
(n=100) using selective agar isolation methods and there were a certain number 
of false-positive results (n=49). Therefore, this study was conducted to develop 
the selective medium for isolating Campylobacter spp. in food with high 
selectivity. Two agar (Bolton and mCCDA) supplemented with five antibiotics 
(Rifampicin, Polymyxin B, Sodium metabisulphite, Sodium pyruvate, Ferrouse 
sulfate) were tested for Campylobacter spp. and false-positive strains (n=49) 
isolated from vegetables in microaerobic condition. Bolton agar supplemented 
with antibiotics showed higher selectivity against antibiotics than mCCDA agar 
with antibiotics. Among false-positive strains (n=44), only five strains were 
grown on Bolton agar with Rifampicin. Based on results of 16S rRNA 
sequencing identification, these strains were determined as Ochrobacterium
spp. and they showed similar shapes of colony with Campylobacter spp. 
Therefore, further studies need to be conducted to discriminate Ochrobacterium
spp. and Campylobacter spp. in order to develop the selective medium for 
Campylobacter spp. with high selectivity.
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P10 -039

Antibacterial Activities of Natural Substances against Spoilage 
Bacteria Isolated from Fresh Produce
Ling Zheng*, Kyu-Seok Jung1, Sunggi Heu1, Sun-Young Lee Department of 
Food Science and Technology, Chung-Ang University, Korea, 1Microbial 
Safety Division, Department of Agro-food Safety, National Academy of 
Agricultural Science, Rural Development Administration, Korea

Three organic acids (acetic, lactic, and cinnamic acid), three essential oils 
(carvacrol, thymol, and eugenol), two other antimicrobials (nisin and chitosan) 
and two chemical sanitizers (sodium hypochlorite and chlorine dioxide) were 
evaluated for their antibacterial effects against fifteen spoilage bacteria isolated 
from fresh produce. Inhibitory effects of antimicrobial agents were evaluated by 
agar disc diffusion method and 96-well dilution method. Among antimicrobials, 
carvacrol, thymol, and eugenol showed strong inhibitory effectiveness and their 
MIC against fifteen spoilage bacteria were 2.44-625.00, 39.06-1,250.00, and 
39.06-1,250.00 ppm, with average values of 166.83, 648.44, and 168.13 ppm, 
respectively. The MBC values of carvacrol, thymol, and eugenol were 
39.06-625.00, 78.13-10,000.00, and 39.06-10,000.00 ppm, with average values 
of 554.69, 1,932.29, and 1,085.94 ppm, respectively. Carvacrol and eugenol 
showed antibacterial activity at less than 150 ppm, except for Klebsiella 
pneumonia. These results could practical information for developing food 
preservation or sanitation methods using natural antimicrobials against spoilage 
bacteria of fresh produce.

P10 -042

Microbiological Hazard Analysis on Perilla Leaf Farms at the Harve-
sting Stage for the Application of the Good Agricultural Practices 
(GAP)
Woo-Hyun Kwon1*, Duck-Hwa Chung1,2, Won-Gyeong Lee1, Jeong-Eon 
Song1, Kyeong-Yeol Kim1, Won-Bo Shim1,3, Yo-Han Yoon4, Yun-Shik Kim5 

1Division of Applied Life Science (BK 21 program), Graduate School, 
Gyeongsang National University, Korea, 2Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 3LFT, Korea, 4Department 
of Food & Nutrition, Sookmyung Women’s University, Korea, 5Department of 
Agricultural Economics, Gyeongsang National University, Korea

This study was performed to analyze microbiological hazards for plants, 
cultivation environments and personal hygiene of perilla leaf farms at the 
harvesting steps of perilla leaf farms. Samples were collected at three farms (A, 
B, C) and tested for sanitary indications, fungi and pathogenic bacteria (Esche-
richia. coli O157, Listeria monocytogens, Salmonella spp., Staphylococcus 
aureus, and Bacillus cereus). As a result, total bacteria and coliform in perilla leaf 
at the harvesting stage from three farms were detected at the levels of 4.4-5.2 and 
3.4-4.3 log CFU/g, respectively. B. cereus (0.7-5.0 log CFU/g, mL, hand, 100 
cm2) and S. aureus (3.4 log/CFU hand) were detected in all samples and worker's 
hand of farm A, respectively. This study demonstrates that the perilla leaf at the 
harvesting stage was significantly contaminated with microbial hazards. 
Therefore, proper management such as GAP and hygiene education to prevent 
cross-contamination of perilla leaf by microbiological hazard is needed.

P10 -040

Effect of UV or Ethanol Treatment on Pork Meat Contaminated 
with Arcobacter butzleri
Min Hwa Lee1*, Dong Joo Seo1, Na-ry Son1, Sheungwoo Seo1, Xiao yu 
Wang1, Changsun Choi1,2 1Department of Food and Nutrition, Chung-Ang 
University, Korea, 2School of Food Science and Technology, Chung-Ang 
University, Korea

Arcobacter butzleri is the most frequent species among the Arcobacter species 
which is caused gastroenteritis in human and animal. However, there are a few 
studies with physical and chemical control methods for A. butzleri. The aim of 
this study was to investigate the effect of ultraviolet radiation and ethanol 
treatment on A. butzleri. To demonstrate UV effect, 8 log10 CFU/mL of A. 
butzleri were spiked on stainless steel and pork then exposed 250 nm of 
ultraviolet light for 108-648 mWs/cm2. To ascertain the effect of ethanol, A. 
butzleri and A. butzleri spiked pork were soaked 10, 35 and 70% of ethanol for 
10 to 30 min. A. butzleri decreased significantly all of the UV doses in stainless 
steel whereas the reduction was just 0.92±0.62-1.29±0.34 log10 CFU/mL in pork 
spiked with A. butzleri. In ethanol groups, A. butzleri decreased significantly in 
35% or 70% of ethanol in contrast, the bacterial counts were dropped slightly in 
A. butzleri spiked pork groups. Therefore it is necessary that development of 
various kinds of control methods or hurdle technology for A. butzleri.

P10 -043

Hazard Analysis of Strawberry Farms at Cultivation Stage for Securing 
Preliminary Data to Establish the Good Agricultural Practices (GAP)
Chi-Yeop Lee1*, Duck-Hwa Chung1,3, Won-Gyeong Lee1, Jeong-Eon Song1, 
Kyeong-Yeol Kim1, Won-Bo Shim3,5, Yo-Han Yoon4, Yun-Shik Kim2,3 

1Division of Applied Life Science(BK 21 program), Graduate School, Institute 
of Agriculture and Life Science, Gyeongsang National University, Korea, 
2Department of Agriculture Economics, Gyeongsang National University, 
Korea, 3Institute of Agriculture and Life Science, Gyeongsang National 
University, Korea, 4Department of Food and Nutrition, Sookmyung Women’s
University, Korea, 5LFT, Korea

To establish the good agricultural practices (GAP) system, samples were collected 
from plants, cultivation environments (water, soil and air), and personal hygiene 
(hand, glove, and clothes) of three strawberry farms and were used to determine 
physical, chemical (heavy metals), and biological (sanitary indications, foodborne 
pathogens) hazards. Physical hazards including insects, pieces of metal were found. 
Chemical hazards were detected but the levels were lower than Korean regulation. 
In case of biological hazards, total bacteria and coliform were detected at the levels 
of 1.6-7.3 and 1.3-5.6 log CFU/g, leaf, mL, hand or 100 cm2. Bacillus cereus and 
Staphylococcus aureus were detected at levels of ≤ 1.1-6.1 and 4.7-5.4 log CFU/g, 
mL, hand or 100 cm2, but Listeria monocytogenes, Escherichia coli, E. coli O157 
and Salmonella spp. were not detected in all samples. Therefore, proper 
management such as GAP and personal hygiene education is required to prevent the 
occurrence of food poisoning associated with the hazards revealed in this study.

P10 -041

Predictive Modeling of Vibrio parahaemolyticus in Raw Sliced 
Halibut
Young Won Kang*, Kyung Ryu, Sun-Young Lee1 Department of Food and 
Nutrition, Yeungnam University, Korea, 1Department of Food and Nutrition, 
ChungAng University, Korea

Seafood-borne outbreaks have recently become an important food safety 
concern in many Asian countries. Temperature abuse of raw sliced Halibut may 
have played a significant role in some of the Vibrio parahaemolyticus
outbreaks. The objective of this study was to evaluate the growth and survival 
of V. parahaemolyticus by applying predictive models at various storage 
temperatures (5, 15, 25, and 35°C). A modified Gompertz equation was used 
for the primary growth model. The growth kinetic data of organisms grown in 
samples fit well to the modified Gompertz equation (R2=0.86-0.98). SGR 
increased and LT declined with rising temperatures in all samples. The effect of 
storage temperature on kinetic parameters was evaluated by a polynomial 
model, which was identified as appropriate for predicting the SGR and LT on 
the basis of statistical indices such as bias factor (0.4639 by SGR, 1.0016 by 
LT) and accuracy factor (2.1562 by SGR, 1.0016 by LT). The model developed 
in this study will contribute to predicting microbial risk assessments on some 
types of ready-to-eat fish. Furthermore, the results can be useful in determining 
safe storage time guidelines at various temperatures.

P10 -044

Determination of Formaldehyde in Korean Fresh Milk and Risk 
Assessment
Jaewoo Park*, Jisung Park1, Misoon Lee, Sungok Song, Sunghwan Wee 
Livestock Products Standard Division, Animal, Plant, and Fisheries Qua-
rantine and Inspection Agency, Korea, 1Seoul Regional Office, Animal, Plant, 
and Fisheries Quarantine and Inspection Agency, Korea

For the safety management, formaldehyde content monitoring was performed in 
Korean fresh milk to obtain basic data for risk assessment. Formaldehyde in 
fresh milk was analyzed by HPLC with a PDA using a C18 column after 
derivatization with acetylacetone. First round for monitoring formaldehyde 
performed on April to May, 2011. 9 products from 4 dairy companies (total 45 
samples), and second round performed on Aug to Sep, 2011, 18 products from 
10 companies (total 54 samples) were analyzed and the results were 0.002 to 
0.026 mg/kg and 0.004 to 0.023 mg/kg. These levels are within the range of 
natural generation, 0.013 to 0.057 mg/kg from WHO. To compare TDI, 150 µ
g/kg bw/day of formaldehyde, maximum formaldehyde intake of 0-6 years old 
young infant/children and adults was calculated as 22.6 µg/kg bw/day, and 
115.6 µg/kg/bw/day using highest detected value of formaldehyde in market 
milk, 0.026 mg/kg. These estimated maximum amounts of intake are all lower 
than TDI.
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P10 -045

Analysis of Microbiological Hazard of Tomato Farms at the Growing 
Stage to Establish the Good Agricultural Practices (GAP) Model
Su-Hee Park1*, Duck-Hwa Chung1,2, Woo-Hyun Kwon1, Rok-Won Heo1, 
Kyeong-Yeol Kim1, Won-Bo Shim2,4, Sang-In Shim2,3 1Division of Applied Life 
Science(BK 21 program), Graduate School, Gyeongsang National University, 
Korea, 2Institute of Agriculture and Life Science, Gyeongsang National 
University, Korea, 3Depatment of Agronomy, Gyeongsang National University, 
Korea, 4LFT, Korea

This study assessed microbiological hazard analysis at the growing stage of 3 
tomato farms (A, B, C; soli farms) located in Gyeongnam to establish the good 
agricultural practices (GAP). A total of 72 samples for analyzing hazards were 
collected from cultivation environments (irrigation water, soil, and air) and 
personal hygiene (hands, gloves, and cloths) and were tested for microbio-
logical hazards (sanitary indications, fungi, and major food borne pathogens). 
Total bacteria, coliform, and fungi were detected at levels of 0.2-7.2, 0.0-6.1, 
and 0.0-5.4 log CFU/(g, mL, hand or 100 cm2), respectively. Escherichia coli
was only detected in the soil sample from B farm. In case of major food borne 
pathogens, Bacillus cereus was detected at levels of 0.0-4.4 log CFU/(g, mL, 
hand or 100 cm2), whereas Staphylococuus aureus, Listeria monocytogenes, E. 
coli O157, and Salmonella spp. were not detected in all samples. These results 
indicate that a proper management to prevent the contamination of microbial to 
tomato is necessary to ensure the safety of tomato.

P10 -048

Cloning of Putative Endolysin in Bacteriophage ENT90 from Wild 
Type Cronobacter and Its Anti-Cronobacter Activity
Young-duck Lee*, Jong-Hyun Park Department of Food and Biotechnology, 
Gachon University, Korea

Cronobacter spp. (Enterobacter sakazakii) is motile peritrichous, Gram-nega-
tive rod-shaped non-spore forming bacteria. Infectious diseases caused by 
Cronobacter spp. are very important causes of meningitis and necrotizing 
enterocolitis especially in infants and neonates. In this study, bacteriophage 
ENT90 was isolated from Cronobacter sp. detected from foods and belonged to 
Myoviridae family. The putative endolysin ENT90ENDO was amplified using 
PCR and cloned into pEXP5-CT/TOPO in E.coli BL21 (DE). The endolysin 
ENT90ENDO was purified using the Ni-NTA kit, and they revealed bands of 
approximately 16 kD when examined with SDS-PAGE. In a zymogram with 
autoclaved Cronobacter sakazakii cells as the substrate, activity bands with 
estimated molecular masses of nearly 16 kD was detected. When the inhibitory 
effect of purified endolysin ENT90ENDO tested against C. sakazakii in infant 
milk formula, C. sakazakii was inhibited significant by endolysin ENT90 
ENDO. Therefore, antibacterial effects of recombinant endolysin ENT90Endo 
might be useful for biocontrol of Cronobacter spp.

P10 -046

Microbiological Characteristics of Songpyeon Filled up with 
Different Fillings during Storage
Wen-Di Jin*, Yi-Hua Wen, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Chonnam National 
University, Korea

Songpyeon is a Korean traditional food made of rice and filled up with different 
materials inside of songpyeon that may affect the microbiological properties of 
songpyeon, in respect to its short shelf-life. The aim of this study was to 
investigate the microbiological properties inside and outer shell of songpyeon
filled up with chopped black eyed peas (CBP) and unchopped black eyed peas 
(UCBP). Total plate counts, yeasts, molds and coliforms of songpyeon stored at 
25°C for 72 h were investigated. The number of total bacteria counts in the 
fillings of songpyeon with UCBP was significantly higher than that of CBP. 
Yeasts and molds detected inside and on outer shell of songpyeon filled up with 
different fillings were continuously increased during storage. The number of 
molds detected in songpyeon with both types of fillings was insignificantly 
higher than yeasts. Coliforms were not detected in songpyeon during storage. 
These results indicate that songpyeon filled up with UCBP have shorter 
shelf-life than songpyeon filled up with CBP. The reasons why these two kinds 
of songpyeon have different shelf-life should be studied further in the future.

P10 -049

Microbiological Analysis of Tomato Farms at Harvest Stage to 
Establish Good Agricultural Practices (GAP)
Chae-Won Lee1*, Duck-Hwa Chung1,3, Chi-Yeop Lee1, Rok-Won Heo1, 
Kyeong-Yeol Kim1, Won-Bo Shim3,4, Sang-In Shim2,3 1Division of Applied Life 
Science(BK 21 program), Graduate School, Gyeongsang National University, 
Korea, 2Department of Agronomy, Gyeongsang National University, Korea, 
3Institute of Agriculture and Life Science, Gyeongsang National University, 
Korea, 4LFT, Korea

The objective of this study was to establish the good agriculture practices 
(GAP) for tomato farms on harvesting stage. Samples at harvesting stage were 
collected from plant (tomato and leaf), cultivation environments (nutrient 
solution and irrigation water), personnel hygiene (worker’s hand, clothes and 
glove) and airborne bacteria of three tomato farms (A, B, C) located in 
Gyeongsangnam-do and were tested to determine sanitary indications, major 
foodborne pathogens, and fungi. Total bacteria, coliform and fungi were 
detected in all tomato samples at harvesting stage levels of 0.6-5.7, 0.0-4.2, and 
0.0-4.7 log CFU/(mL, hand, 100 cm2), respectively. Meanwhile, Bacillus cereus 
(0.0-2.0 log CFU/mL, hand, 100 cm2) and Staphylococcus aureus (0.3-3.6 log 
CFU/hand) were mostly detected in personnel hygiene. However, Escherichia 
coli, E. coli O157, Listeria monocytogenes and Salmonella spp. were not 
detected in all samples. These results can be used as a preliminary data to 
establish GAP for the safety of tomato.

P10 -047

Demographic Analysis of Average Daily Intakes of Paprika 
Products for Korean
Seungwon Kim*, Kyuho Lee, Sanghoon Ko, Yeongsig Park1 Department of 
Food Science and Technology, Sejong University, Korea, 1Center for Func-
tional Food Research, Korea University, Korea

Paprika is used as an ingredient in a broad variety of dishes and grown in 
greenhouse throughout the world. These residual chemicals, such as ethopro-
phos, methidathion, and chlorpyrifos in paprika products can cause acute and 
chronic toxicity to humans, which are closely related with paprika intakes. 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 paprika intakes. 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 
are applied to convert the food intakes of the ingredients and the mixtures from 
the KNHANES into food commodity intakes. The average daily intakes of total 
paprika are 0.35±0.11 g in 1998, 0.41±0.12 g in 2001, 0.62±0.17 g in 2005, 
0.54±0.12 g in 2007, and 0.67±0.15 g in 2008. This study can contribute to the 
predictive estimation of intake of possible chemical contaminants such as 
residual pesticides and subsequent analysis for their potential risk.

P10 -050

Methanol Analysis of the Alcoholic Beverages Commonly Con-
sumed in Jecheon, South Korea
Chang-Hwan Oh*, Ye-Ji Lee Department of Oriental Medical food and 
Nutrition, Semyung University, Korea

Quantitative analyses of the naturally occurred methanol were performed for 
the alcoholic beverages commonly consumed in Jecheon, Chungbuk province, 
South Korea. Headspace analysis method was optimized for the low and high 
alcoholic beverages. External standard method was applied due to the existence 
of 2-propanol and 2-butanol (the internal standard candidates) in the target 
samples. The target samples were selected based on the retail sales amounts of 
alcoholic beverages in the largest retailer food-mart chain, Jecheon, Chungbuk 
province, South Korea. The selected eighteen kinds of alcoholic beverages were 
analyzed for methanol. No sample was found containing methanol over 0.5 
mg/mL, the Korean maximum level of methanol in alcoholic beverages (1.0 
mg/mL for fruit originated liquor). The exposure amount of methanol via 
alcoholic beverage was estimated based on the results of present research and 
compared to various toxicity levels of methanol.
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P10 -051

Elaboration of Acrylonitrile Analysis Method for the Migration Test 
of Food Packaging Materials
Chang-Hwan Oh*, Han-Na Lee Department of Oriental Medical food and 
Nutrition, Semyung University, Korea

Acrylonitrile is an important monomer for the manufacture of useful plastics 
such as ABS (acrylonitrile-butadiene-styrene copolymer), AS (acrylonitrile- 
styrene copolymer), PAN (polyacrylonitrile), MABS (methylmethacrylate- 
acrylonitrile-butadiene-styrene copolymer) in which maximum migration level 
of acrylonitrile is 0.02 mg/L in South Korea. The Korean official analysis 
method of acrylonitrile is the SPME (Solid-phase microextraction) coupled to 
GC-NPD analysis by DB-5 capillary column. In this study, simple static 
headspace method coupled to GC-FID (or MS) method was compared to the 
official method. The porous layer open tubular column was also tested instead 
of DB-17 capillary column to acquire better resolution power. The result will be 
useful to support a additional acrylonitrile analysis method for the management 
of migratable acrylonitrile from the above plastic materials.

P10 -054

Strategic Plan for Establishing Health-based Guidance Values 
(HBGV) for Food Additives
Eunji Lee*, Myungsil Hwang, Kwang Jin Kim, Mi Sun Park, Su Jeong Kim, 
Kwangbok Woo1, Hae Rang Chung1, Hae Jung Yoon Risk Anaylsis Research 
Department, National Institute of Food and Drug Safety Evaluation, KFDA, 
Korea, 1Nutrition for the Future Inc., Korea

This study aimed to set up a strategic plan for establishing Korean HBGV of 
food additives. Currently, KFDA has been conducted safety management for 
food additives by establishing HBGV based on risk assessment principles of 
JECFA. However, there are substances which have never been evaluated by 
JECFA specially in case of natural food additives or which assessed by other 
authorities have different HBGV with those of JECFA. We proposed a long- 
term plan to review Korean HBGV in Food Additives. First, we gathered 
scientific reports published by authorities, and looked over the results of these. 
The targets are 612 food additives currently approved in the country. Second, 
we compared the HBGV of each country and checked the on-going evaluation 
of JECFA. We divided the food additives into 10 groups to set different 
approaching plans based on a few questions. As results, we suggested research 
roadmap for conducting risk assessment efficiently. Also, we selected 12 
prioritized substances reflecting the concerns of each departments of KFDA and 
the current level of acquired information such as toxicity or exposure data.

P10 -052

Capturing and Concentration of Escherichia coli O157:H7 from 
Food Sample Using PLGA-PEG Immunomagnetic Particle for 
Quantitative Detection
Kwan Hyung Lee*, Young-Rok Kim Graduate School of Biotechnology, 
Kyung Hee University, Korea

With their biocompatible and biodegradable characteristics Poly-lactic-glycolic- 
acid (PLGA) and Poly-lactic-glycolic-acid-poly-ethylene-glycol (PLGA-PEG) 
are widely used in medical industry. In this study, magnetic particles were 
synthesized using PLGA, PLGA-PEG and iron oxide nanoparticle. The 
resulting magnetic particles presented hairy surface because of an interfacial 
tension instability at the solvent-water interface. The magnetic particles were 
functionalized with Anti-E. coli O157:H7 antibodies through coupling carboxyl 
group of PLGA-PEG particle and amine group of antibody. The immunomag-
netic particles were evaluated for their capturing ability of target bacteria. The 
bacteria were subjected to quantitative PCR assay using primer set specific to 
the gene encoding shiga toxin gene 2. The spiky PLGA-PEG immunomagnetic 
particle showed increased affinity of to the target bacteria, E. coli O157:H7 
compared with non-spiky control immunomagnetic particle did. This PLGA- 
PEG magnetic particle effectively separated and concentrated E. coli O157:H7 
from the sample, which could be applied as an effective sample preparation tool 
in the field of food safety clinical diagnostics.

P10 -055

PDA Based Immunosensor for the Colorimetric Detection of GMO 
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

Polydiacetylene (PDA) has attracted much attention in recent years as a 
material for sensors because of its special features that allow optical trans-
duction of sensory signals and its inherent simplicity and ease of use in 
supramolecular chemistry. In this study, a simple and sensitive approach for the 
detection of marker protein, phosphinothricin acetyltransferase (PAT), from 
genetically modified crops was developed. Most PDA-based biosensors require 
additional equipments such as fluorescence microscope or UV-vis spectroscopy. 
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 result 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 -053

EU Regulations for Poultry Products to be Imported and Laboratory 
Test Results for Poultry Products Produced in Korea
Jaewoo Park*, Yeseul Kim, Sujin Yoon, Hyunjung Park, Jinsan Moon, Sungok 
Song, Sunghwan Wee Livestock Products Standard Division, Animal, Plant, 
and Fisheries Quarantine and Inspection Agency, Korea

The European Union (EU) has gradually expanded to become the world’s
largest multi-nation trading block. Since January 1, 2007, the European Union 
comprises 27 member states with approximately 490 million consumers. All EU 
Member countries accept the “acquis”, i.e. the entire body of EU laws and 
obligations associated with the treaties and agreements to which the EU is a 
party, including the EU laws and rules pertaining to processed foods. The 
process of harmonizing existing Member State legislation has been long and 
cumbersome and is still ongoing, while the vast majority of food laws and 
regulations have been harmonized throughout the EU. Therefore, the EU’s
poultry import quarantine system has been recognized the need for investi-
gation. EU hygiene rules applicable to imported poultry products are Reg. (EC) 
No 178/2002, 882/2004, 854/2004, 852/2004, and 853/2004. 11 potential 
poultry products to be exported to EU from three Korean exporting companies 
were analyzed by QIA official methods. Extraneous material, characteristics, 
nitrite, tar colors, preservatives, coliforms, bacterial counts, and E. coli O157:H7 
were tested for those products to confirm safety of those products.

P10 -056

Development of a Predictive Model for the Growth of Salmonella
spp. in Cherry Tomato
Woo-Hyun Kwon1*, Duck-Hwa Chung1,2, Rok-Won Heo1, Chae-Won Lee1, 
Su-Hee Park1, Chip-Yeop Lee1, Won-Bo Shim2,3, Jeong-Sook Kim2, Yo-Han 
Yoon4, Se-Ri Kim5 1Division of Applied Life Science (BK 21 program), 
Graduate School, Gyeongsang National University, Korea, 2Institute of Agri-
culture and Life Science, Gyeongsang National University, Korea, 3LFT, Korea, 
4Department of Food & Nutrition, Sookmyung Women’s University, Korea, 
5Division of Microbial Safety, National Academy of Agricultural Science, 
RDA, Korea

The purpose of this study was to develop a mathematical model for predicting 
the growth of Samonella spp. in cherry tomato as a function of temperature (7, 
10, 15, 20, 25, 27, 35, 42, and 45°C). The Gompertz and Ratkowsky model 
were used for primary and secondary modeling, respectively. The specific 
growth rate (SGR) and lag time (LT) values were determined. With increasing 
storage temperature, the SGR increased and LT decreased. The suitability of 
secondary model was evaluated by calculating R2, Bf and Af values of SGR and 
LT. The R2, Bf and Af values were 0.99 and 0.93, 1.01 and 1.11, and 1.15 and 
1.18, respectively. Also, practicability of the secondary model was identified 
from root mean square error (RMSE = 1.3% for SGR and 15.6% for LT). As a 
result, the developed predictive model can be successfully used to predict the 
growth of Samonella spp. in cherry tomato.
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P10 -057

Purification and Characterization of Bacteriocin Produced by Staphy-
lococcus pasteuri RSP-1 Isolated from Leafy Green Vegetable
Juhyeon Kim*, Jisoo Hong, Yangkyun Kim, DongHwan Lee, Kynsuk Jung, 
Sunggi Heu, Jongchul Yun, Eunjung Roh Microbial Safety Division, National 
Academy of Agricultural Science, RDA, Korea

Fifteen coagulase-negative staphylococci (CNS) were isolated in leafy green. 
15 CNS strains, comprising 5 S. xylosus, 6 S. pasteuri, and 4 S. epidermidis, 
exhibited bacteriocin activities against antibiotic resistant S. aureus. CNS could 
be grouped into three classes depending on their pattern of bacteriocin activity 
and species. No isolates possessed DNA fragment (s) homologous to known 
bacteriocin genes, with the exception of the nukacin gene in S. xylosus and S. 
pasteuri isolates. However, nukM, a post-translational modification enzyme 
gene in the nukacin gene cluster, was not detected in S. pasteuri strains. These 
results demonstrate the possibility of the existence of novel bacteriocin 
produced by S. pasteuri. S. pasteuri RSP-1 was selected. The bacteriocin was 
partial purified from the culture supernatant using hydrophobic interaction. 
Partially purified bacteriocin exhibited a band on SDS-PAGE with 7 kDa. 
Bacteriocin of S. pasteuri RSP-1 is heat stable, sensitive to proteolytic enzymes 
and stable between pH 1-pH 9. 

P10 -060

Efficacy of Hydrogen Peroxide Vapor Treatment against Salmonella
Typhimurium and Listeria monocytogenes on Spinach
Kyeong-Hwan Back*, Sangryeol Ryu, Dong-Hyun Kang Department of 
Agricultural Biotechnology, Seoul National University, Korea

In this study, the efficacy of hydrogen peroxide vapor (HPV) for reducing 
Salmonella Typhimurium and Listeria monocytogenes on spinach was investi-
gated. Spinach was inoculated with a cocktail containing three strains of each 
pathogen then treated with vaporized hydrogen peroxide for 0, 2, 4, 6, 8, and 10 
min. The used concentrations of hydrogen peroxide were 0, 1, 3, 5 and 10%. 
With increasing treatment time and hydrogen peroxide concentrations, HPV 
treatment showed significant (p<0.05) reduction compared to the control 
(treated with vaporized distilled water). In particular, vaporized 10% hydrogen 
peroxide treatment for 10 min was the most effective to reduce the two 
pathogens on spinach. The reduction levels of S. Typhimurium and L. 
monocytogenes on spinach were 4.40 and 4.08 log10 CFU/g, respectively. 
Furthermore, there were no significant (p<0.05) quality changes (ascorbic acid 
and color) on spinach among all tested samples. Our results suggest that HPV 
treatment could be an alternative method to reduce S. Typhimurium and L. 
monocytogenes on fresh produce.

P10 -058

Microbial Decontamination of Red Pepper Powder Using Low 
Pressure Discharge Plasma
Taehoon Lee*, Hyungjoo Jeon, Chulkyoon Mok Department of Food Science 
and Biotechnology, Gachon University, Korea

A low pressure discharge plasma (LPDP) was applied to reduce the microbial 
counts of red pepper powder, and the effects on the quality were determined. 
Locally purchased red pepper powder samples showed substantial microbial 
contamination. The LPDP inactivation of microorganism in red pepper powder 
followed a bi-phasic first order reaction kinetics. The inactivation rate constants 
increased with the plasma generation power and the fineness of red pepper 
powders. Molds showed a greater sensitivity to the LPDP than general bacteria. 
Bacillus cereus, however, showed a great resistance to the LPDP. An excessive 
LPDP treatment induced the changes in color and the reduction in capsaicinoid 
contents. The sensory flavor and overall acceptability, however, were not 
affected significantly. The optimum decontamination conditions were 5 min 
treatment at 100 W, which resulted in 1.5 log reduction in microbial counts 
without significant changes in sensory quality.

P10 -061

Inactivation of Alicyclobacillus acidoterrestris Spores in Apple and 
Orange Juice Concentrates by Gamma Irradiation
Su Yeon Lee*, Sangryeol Ryu, Dong Hyun Kang Department of Agricultural 
Biotechnology, Seoul National University, Korea

The objective of this study was to evaluate different levels of apple and orange 
juice concentrates for reduction of Alicyclobacillus acidoterrestris spores by 
gamma irradiation. Spores of A. acidoterrestris were inoculated into three 
different concentrations of apple juice (18, 36, and 72 °Bx) and orange juice 
(11, 33, and 66 °Bx), and subjected to five different irradiation doses (1, 3, 5, 7, 
and 10 kGy). As irradiation dose increased, survival of spores decreased. The 
reduction of spores in 18, 36, and 72° Bx apple juice concentrates by 10 kGy 
was 4.34, 3.9, and 3.84 log CFU/ml, respectively. Similar results were observed 
for orange juice. It was more difficult to destroy spores in a higher Brix 
concentrate than in lower Brix juices by gamma irradiation. There was no 
significant difference in the pH and water activity of juice (p>0.05). In electron 
microscopic observations, the morphological change of spores were observed. 
Our results demonstrate that the effect of gamma irradiation against spores of A. 
acidoterrestris was highly dependent on the juice concentration.

P10 -059

Comparison of the Eye Irritancy of Aqueous and Ethanol Fractions 
of Angelica keiskei Leaf
Hyeong-U Son1*, Eun-Kyung Yoon1, Yong-Su Cha1, Min-A Kim1, Yong-Kyu 
Shin2, Jong-Myung Kim2, Yong-Hee Choi1,3, Sang-Han Lee1,3 1Department of 
Food Science & Biotechnology, Graduate school, Kyungpook National Univer-
sity, Korea, 2Bion Co. Ltd., Techno Building, Kyungpook National University, 
Korea, 3Food & Bio-Industry Research Institute, Kyungpook National University, 
Korea

To confirm whether aqueous and ethanol fractions of Angelica keiskei leaf 
exhibit toxicity on application for cosmetic purposes, we carried out the acute 
eye irritancy test. Animals were treated with the factions (100 mg/dose) by 
standard procedure guidelines. We detected no significant damage in fraction- 
treated groups in terms of ocular lesions in cornea, size of cornea with turbidity, 
swelling of eyelid and emission discharge, while sodium dioctyl sulfosuccinate, 
a positive control, induced harsh toxic symptoms. Thus, aqueous and ethanol 
fractions of Angelica keiskei do not appear to induce acute toxicity in the eye 
lens, as evaluated from anatomical and pathological observations in the rabbits 
eye. Taken together, present results suggest that aqueous and ethanol fractions 
exert promising potential as cosmetic ingredients that do not cause acute eye 
toxicity, although data of the skin irritancy and phototoxicity tests are needed. 

P10 -062

Effect of Frequency and Waveform on Inactivation of Escherichia 
coli O157:H7 and Salmonella Typhimurium in Salsa by Ohmic 
Heating
Su Yeon Lee*, Sangryeol Ryu, Dong Hyun Kang Department of Agricultural 
Biotechnology, Seoul National University, Korea

The effect of frequency and waveform during ohmic heating on the electrode 
corrosion, heating rate, electrical conductivity, inactivation of foodborne 
pathogens, and quality of salsa was investigated. Salsa was treated with various 
frequencies (60 Hz to 20 kHz) and waveforms (sine, square, and sawtooth) at 
constant electric field strength of 12.5 V/cm. The electrode corrosion was 
diminished as frequency exceeded 1 kHz. The heating rate of salsa was 
dependent on frequency up to 500 Hz, but there was no difference on the 
heating rate above 1 kHz. At 60 Hz, the heating rate of square wave was lower 
than that of sine and sawthooth wave. As frequency increased, the heating rate 
between waveforms was not significantly different (p>0.05). The electrical 
conductivity of salsa was increased with increasing frequency. As frequency 
increased, the treatment time needed to reach the detection limit for inactivating 
Escherichia coli O157:H7 and Salmonella Typhimurium was reduced without 
affecting quality change. These results suggest that ohmic heating can be 
effectively used to pasteurize salsa.
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P10 -063

Microbiological Hazard Analysis in Gorosoe Syrup
Min Jeoung Kim, Jeong Yun Park, In Dugk Choi Drimin Agricultural Union 
Corp., Korea

Gorosoe is a beverage, unique to the Korean peninsula. The Gorosoe tree is a 
subspecies of the Acer family. The spring temperature fluctuations during the 
day (warming) and evening (cooling), provide the optimal range for Gorosoe 
collection (-3°C to +10°C). The consumer safety analysis focused on three 
variables: incubation period, sugar content (°Bx), and microorganism growth 
(bacteria, Coliform). Our findings at the 55, 60, 67 °Bx levels are as follows: 55 
°Bx - no microorganism growth during the first 20 day incubation period. Post 
20 days bacterial cell counts were at the 19.32×104/mL levels, after 27 days 
incubation the bacterial cell count had risen to the 227.40×104/mL levels, with a 
coliform presence of 0.03×104/mL. 60 °Bx - stable during the initial 19 days 
incubation period. General bacteria levels increased 0.02×104/ml after 20 days 
incubation. 67 °Bx - no detectable microorganism content after 30 days of 
observation. Finally we can make sure how consumers safe to intake our 
product that is why we performed microbiological hazard analysis in high sugar 
containing Gorosoe syrup.

P10 -066

Antimicrobial Activity of Ethanol Extract from Sieve Kelp (Agarum 
calthratum) against Pathogenic Microorganisms
Su-Jin Kim*, Won-Hee Chung, Il-Shik Shin Department of Marine Food 
Science and Technology, Gangneung-Wonju National University, Korea

Antibacterial activity of ethanol extract from Sieve Kelp (Agarum calthratum) 
was determined against 7 strains of pathogenic microorganisms, Bacillus 
cereus, Staphylococcus aureus, Listeria monocytogenes, Escherichia coli, 
Salmonella Typhimurium, Aspergillus niger and Candia albicans. The anti-
bacterial activities of ethanol extract were determined by disk diffusion assay 
and broth microdilution method. The diameter of the inhibition zones of ethanol 
extract (5,000 mg/L) against B. cereus, S. aureus, L. monocytogenes, E. coli, S. 
Typhimurium, Asp. niger and C. albicans were 19, 15, 20, 19, 22, 27, and 19 
mm, respectively. The minimum inhibitory concentrations (MIC) and minimum 
microbicidal concentrations (MMC) of ITCs against 7 strains of pathogenic 
microorganisms were ranged from 313-625 mg/L and 625-1,250 mg/L, 
respectively. The ethanol extract showed the strongest microbicidal activities 
with MMC of 625 mg/L against S. aureus, L. monocytogenes, Asp. niger and C. 
albicans, followed by B. cereus, E. coli and S. Typhimurium with MBC of 
1,250 mg/L. These results indicate that ethanol extract from Sieve Kelp may be 
a candidate for antimicrobial agent against pathogenic microorganisms.

P10 -064

Risk Assessment of Caffeine in Children’s Favorite Snacks
Song-Yi Choi*, Yu-Mi Lee, Byung-Jin Na, Yu-Si Lee, Shin Young Park, 
Dong-Ho Lee1, Sung-Hee Choi2, Sang-Do Ha School of Food Science and 
Technology, Chung-Ang University, Korea, 1Korea Food and Drug Admini-
stration, Korea, 2Korea Health Industry Development Institute, Korea

This study was conducted to develop an appropriate management for safety of 
children’s favorite snacks. In this study, monitoring of caffeine which was in 
children’s favorite snacks distributed at stores around the school was per-
formed. A total of 213 samples (63 chocolates, 40 ice cakes, 19 canned instant 
coffees and 91 beverages) were analyzed for caffeine. Contents of caffeine in 
chocolates, ice cakes, canned instant coffees and beverages were 94.30, 35.03, 
391.78, and 68.32 mg/kg, respectively. Results of risk assessment for caffeine 
were expressed as estimated daily intake (EDI) comparing with acceptable daily 
Intake (ADI). The ratio of high risk groups (95th) for caffeine intake was 
7.63-27.13%. The results of this study indicated that each EDI of caffeine sold 
at stores around the school is much lower than ADI in general. Consequently, 
the children’s favorite snacks are thought to be safe for consumption.

P10 -067

Antibacterial Activity of Isothiocyanates from Horseradish (Armoracia 
rusticana) against Oral Pathogenic Microorganisms
Chang-Hoon Kook*, Ho-Won Park1, Il-Shik Shin Department of Marine Food 
Science and Technology, Gangneung-Wonju National University, Korea, 
1Department of Dentistry, Gangneung-Wonju National University, Korea

Antimicrobial activity of isothiocyanates (ITCs) extracted from horseradish 
(Armoracia rusticana) was determined against 7 strains of oral pathogenic 
microorganisms, Streptococcus mutans, Streptococcus sobrinus, Lactobacillus 
casei, Staphylococcus aureus, Enterococcus faecalis, Aggregatibacter actino-
mycetemcomitans and Candida albicans. The antimicrobial activities of ITCs 
were determined by disk diffusion assay and broth microdilution method. The 
minimum inhibitory concentrations (MIC) and minimum bactericidal concen-
trations (MBC) of ITCs against 7 strains of oral pathogenic microorganisms 
were ranged from 40-2,560 mg/L and 80-5,120 mg/L, respectively. The ITCs 
showed the strongest microbicidal activity with MBC of 80 mg/L against C. 
albicans, followed by A. actinomycetemcomitans with MBC of 160 mg/L. These 
results indicate that ITCs extract from horseradish root may be a candidate for 
antimicrobial agent against oral pathogenic microorganisms.

P10 -065

Analysis of Potential Risk and Sodium Contents of Children’s
Ready-to-eat Foods Sold at Major Playing Park
Na-Young Lee*, Yu-Mi Lee, Song-Yi Choi, Se-Hee Jeong, Dong-Ho Lee1, 
Soo-Chang Kim1, Il-Won Seo1, Sung-Hee Choi2, Sang-Do Ha School of Food 
Science and Technology, Chung-Ang University, Korea, 1Korea Food and 
Drug Administration, Korea, 2Korea Health Industry Development Institute, 
Korea

This study carried out to provide a database for lesser sodium intake and to 
establish children’s good eating habit through investigation of sodium contents 
in 17 different kinds of ready-to-eat foods collected from nine major playing 
parks in Korea. The results showed that sodium contents were the lowest in 
Muffins (245.3 mg/100 g) and the highest in Seasoned dried filefishes (1825.3 
mg/100 g). The average amounts of sodium per one serving size in Seasoned 
dried filefishes, tteokbokkis and Fish pastes were 1,149.9, 1,247.8 and 1,096.5 
mg, respectively. These were above 50% levels to 2,000 mg of daily intake of 
sodium recommended by KDRIs. Furthermore, The ready-to-eat foods were 
classified into high, medium and low sodium based on standards recommended 
by Korea Food and Drug Administration. The snacks except for Fried foods and 
hotteoks were classified as high sodium foods by exceeding 300 mg (84.5%). 
Also, The meal substitution foods such as kimbabs, tteokbokkis, mandus, 
Sandwiches and Hamburgers exceeded 600 mg (90.3%). This study clearly 
noted that children should be seriously considered to purchase and eat ready- 
to-eat foods from playing parks in Korea.

P10 -068

Antibacterial Activity of Isothiocyanates from Horseradish 
(Armoracia rusticana) against Antibiotic-resistant Bacteria
Sarinnart Phan-a-gad*, Su-Jin Kim, 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) root was determined against 4 strains of antibiotic- 
resistant bacteria, methicillin-resistant Staphylococcus aureus (MRSA), multi-
drug-resistant Acinetobacter baumanii (MRAB), multidrug-resistant Pseudo-
monas aeruginosa (MRPA), and vancomycin-resistant S. aureus (VRSA) and 3 
normal bacteria, S. aureus, A. baumanii and Ps. aeruginosa. The antibacterial 
activities of ITCs were determined by disk diffusion assay and broth 
microdilution method. The minimum inhibitory concentrations (MIC) and 
minimum bactericidal concentrations (MBC) of ITCs against antibiotic-re-
sistant bacteria were ranged from 80-640 mg/L and 160-640 mg/L, respectively. 
The MIC and MBC of ITCs against 3 kinds of normal bacteria were ranged 
from 40-125 mg/L and 40-250 mg/L, respectively. ITCs extracted from horseradish 
root may be candidate for antibacterial agent against antibiotic-resistant bacteria 
although the antibacterial activity of ITCs against antibiotic-resistant bacteria is 
a little weaker than against normal bacteria.
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P10 -069

Development of Multiplex PCR Assay for the Rapid Detection of 
Emetic Bacillus cereus Strains
Gwang-Hee Kim*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, Joong-Hyun 
Park, Fereidoun Forghani, Ha-Na Kim, Bo-Geum Park, Deog-Hwan Oh 
Department of Food Science and Biotechnology, Kangwon National University, 
Korea

Emetic Bacillus cereus is a strong food poisoning pathogen and can be 
commonly found in various kinds of food. However, due to the lack of a 
suitable assays, it is not easy to diagnose the genes inducing emetic toxin. To 
detect the genes associated with emetic toxin, a multiplex PCR assay was 
developed as a reliable and rapid identification method for the emetic B. cereus 
strains based on the unique gene sequences of the CER, ces and groEL. 
Specificity and sensitivity of the primers was confirmed using conventional 
PCR and gel electrophoresis. The PCR products of CER, ces and groEL genes 
showed that all target bands had exactly formed at 699, 370 and 236 bp 
amplicon size respectively as required position without non-specific target 
bands. The primers did not react with genes from non-emetic B. cereus strains.
Additionally, the detection limit was confirmed in the cooked rice, milk and 
broth medium. In general, it was 10-folds lower than food samples in the pure 
culture. Therefore, B. cereus with 3 log CFU/ml or more cell conconcentration 
could be detected in foods. This method can be useful for rapid screening and 
diagnosis of emetic B. cereus in food samples.

P10 -072

The Physical Properties and Inhibitory Effect of Slightly Acidic 
Electrolyzed Water Generated Using Different Electrolytes against 
Foodborne Pathogens
Joong-Hyun Park*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, Fereidoun 
Forghani, Ha-Na Kim, Gwang-Hee Kim, Bo-Geum Park, Deog-Hwan Oh 
Department of Food Science and Biotechnology, Kangwon National University, 
Korea

The objective of this study was to determine the effect of slightly acidic 
electrolyzed water generated using NaCl as electrolyte (0.1, 0.5, 1, 2, 3 M) with 
different concentrations of HCl (1, 3, 5%) against foodborne pathogens. As 
NaCl concentration increased, available chlorine concentration (ACC) increased 
up from 1 to 23 mg/L at 3 M, but inactivation effect was not enhanced. This 
might be due to alkaline pH (7.29 to 8.14) or the form of available chlorine as 
NaOCl or OCl-. Addition of 1,3, and 5% HCl to the NaCl alone solution 
resulted in ACC increase and pH decrease. Therefore, sanitizing effect was 
enhanced. Application of the final produced SAEW using 3 M NaCl and 5% 
diluted HCl at 10 A on pathogens resulted in 5.59±0.19 and 6.67±0.09 log 
CFU/mL reduction in E. coli O157:H7 and L. monocytogenes, respectively. 
This study reveals that NaOCl and OCl showed lower sanitizing effect than 
HOCl. The results demonstrate that combined addition of NaCl and HCl with 
an optimized condition can effectively increase the sanitizing effect of SAEW 
against pathogens.

P10 -070

Differences of Acid Resistance in Different Serotypes of Escherichia 
coli non-O157:H7 Isolated from Various Environmental Sources
Gwang-Hee Kim*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, Joong-Hyun 
Park, Fereidoun Forghani, Ha-Na Kim, Bo-Geum Park, Deog-Hwan Oh 
Department of Food Science and Biotechnology, Kangwon National University, 
Korea

According to recently reported studies in Germany, E. coli O104:H4 has caused 
outbreaks causing bloody diarrhea and showing a high level of acid resistance 
(AR). The AR of the food-borne pathogen E. coli O157:H7 has been studied in 
acidified foods, while E. coli non-O157:H7 strains have not been reported. The 
aim of this study was to determine the survival of E. coli non-O157:H7 
different serotypes (O26, O45, O103, O104, O111, O121, O145 and O157:H7) 
in 400mM acetic acid solutions with pH 3.2 at 30 ℃ for 25 min with/without 
glutamic acid. E. coli non-O157:H7 strains showed a log reduction of 0.67 to 
4.35 CFU/ml in the absence of glutamic acid and log reduction of 0.03 to 0.91 
CFU/ml in the presence of glutamic acid. Particularly, E. coli O111 and O104 
serotypes were showed high AR in the absence of glutamic acid. The addition 
of glutamic acid to the acetic acid solution provided the best protection compared 
with other substances for all strains. These results suggest that temperature, pH, 
and carbon source are key factors in establishing strategies for improving the 
safety of acidified foods against outbreak of E. coli non-O157:H7. 

P10 -073

Establishment of a PCR Method for Detection of Genetically 
Modified Soybean Resistant to Glyphosate
Xi-Hong Zhao1,2*, Jing Yang1, You-Hong Zhang1, Myoung-Su Park 2, Jun 
Wang2, Joong-Hyun Park2, Fereidoun Forghani2, Ha-Na Kim2, Gwang-Hee 
Kim2, Bo-Geum Park2, Deog-Hwan Oh2 1Key Laboratory for Green Chemical 
Process of Ministry of Education, School of Chemical Engineering and 
Pharmacy, Wuhan Institute of Technology, China, 2Department of Food Science 
and Biotechnology, Kangwon National University, Korea

The purpose of this study is to establish a detection method on genetically 
modified soybean (GMS) resistant to glyphosate using PCR method. Reference 
materials of Roundup Ready soybean and samples from Guangdong Zhongshan 
Supervision Testing Institute of Quality & Metrology of China were analyzed in 
this study. The foreign gene in commercial GMS resistant to glyphosate is mainly 
CP4-EPSPS, which is promoted by CaMV35S promoter and terminated by NOS 
terminator. The primers were designed to amplify parts of the Lection and 
CP4-EPSPS according to the Roundup Ready soybean genome. The two different 
methods (CTAB method and modified SDS method) were used to extract DNA 
from soybean powder and compared the efficiency of extraction. The 
amplification fragments were purified from the 2% agrose gel then sequenced. 
The results showed that the modified SDS method developed in this study was 
more useful than CTAB method for extraction DNA from soybean powder. The 
DNA template could be detected by PCR. The homology analysis proved that the 
amplification fragments were parts of Lection and CP4 EPSPS. The PCR method 
for detection GMS resistant to glyphosate was constituted previously.

P10 -071

Inactivation of Escherichia coli O157:H7 and Listeria monocytogenes 
in Broth by Slightly Acidic Electrolyzed Water (SAEW) Generated 
Using Different Total Dissolved Solid (TDS) Materials
Joong-Hyun Park*, Myoung-Su Park, Xi-Hong Zhao, Jun Wang, Fereidoun 
Forghani, Ha-Na Kim, Gwang-Hee Kim, Bo-Geum Park, Deog-Hwan Oh 
Department of Food Science and Biotechnology, Kangwon National University, 
Korea

This study examined the role of TDS materials on physical properties of SAEW 
and its inactivation effect on E. coli O157:H7 and L. monocytogenes. SAEW 
was generated using 4% HCl with different concentrations (0, 0.1, and 0.5 M) of 
TDS materials (CaCl2, MgCl2) at 5 and 10 A current, respectively. Generation 
of SAEW using 4% HCl and 10 A without TDS materials resulted in ACC and 
pH of 8 mg/L and 6.2, respectively. SAEW treatment of pathogens resulted in 
2.88±0.05 and 5.34±0.15 log CFU/mL reduction in E. coli O157:H7 and L. 
monocytogenes, respectively. To investigate the effect of TDS materials on the 
enhancement of sanitizing efficacy, 0.5 M CaCl2 and MgCl2 were separately 
added to the electrolytic cell resulting in ACC increase up to 21 mg/L. The pH 
was increased to 6.7 for both TDS material containing SAEWs as well. Finally, 
the log reduction in microbial population was higher than 6.8 and 7.9 log 
CFU/mL for CaCl2 and MgCl2 respectively. This study provides basic informa-
tion on the addition of TDS materials to SAEW to enhance the antimicrobial 
effect. The results demonstrate that TDS materials can effectively increase the 
sanitizing effect of SAEW by increasing ACC.

P10 -074

Classification of Salmonella Enteric Serotypes from Australian 
Poultry Using Automated Repetitive Sequence PCR, DiversiLab
Sang-ha Han1,2*, Julian, M. Cox1, Mi-hwa Oh2, Anthony Pavic3 1Faculty of 
Science, University of New South Wales, Australia, 2National Institute of 
Animal Science, Korea, 3Birling Avian Laboratories, Australia

The automated repetitive sequence base PCR (rep-PCR) system for classifi-
cation of Salmonella serotypes from Australian poultry was evaluated. Using a 
DNA fingerprint library within the DiversiLab system, four separate database 
which are serogroup B, C, E and ungrouped were constructed. The poultry 
samples (n=159) were obtained from a commercial broiler producer and 
serologically confirmed Salmonella isolates (n=62) were typed, matched and 
against the internal library and compared with traditional serotyping. Utilizing 
the Kullback-Leibler distance correlation coefficient, the predicted serotype of 
55 (89%) isolates matched the traditional typing (p<0.05). Of the 7 (11%) 
remaining isolates returned ‘No Match’. These isolates were serotypes included 
in the original library though they were either incorrectly grouped and therefore 
were not queried against the original library, or had similarity values marginally 
below the threshold (<95%). 



257

The 79th Annual Meeting

P10 -075

Effect of Superheated Steam in the Inactivation of Biofilms of 
Foodborne Pathogens on Polyvinyl Chloride and Stainless Steel
Ga-Hee Ban*, Sangryeol Ryu, Dong-Hyun Kang Department of Agricultural 
Biotechnology, Seoul National University, Korea

This study was designed to investigate the effects of superheated steam in the 
inactivation of biofilms 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 
coupons by using a mixture of three strains each of three foodborne pathogens 
at 25˚C. After biofilm development, PVC and stainless steel coupons were 
treated with superheated steam at 100, 125, 150, 175, and 200˚C on both sides 
for 5, 10, 20, and 30 s. The numbers of biofilm cells of the three foodborne 
pathogens were significantly (p<0.05) reduced as duration of steam exposure 
increased. After a exposure to steam for 30 s or 10 s on PVC or stainless steel, 
respectively, biofilm cells of the three pathogens were reduced to below the 
detection limit (1.48 log). The results of this study suggest that the superheated 
steam has potential as a biofilm control intervention for food processing 
facilities.

P10 -078

Study on the Antimicrobial Effect of Acidic Sodium Metaphosphate
Dong Min Kim*, Hae Jin Jang, Woo Young Choi, Hyun Oh Cho, Sung An 
Lee, Won Suk Kim, Il Hwan Kim SDBNI Co., Ltd. R&D Center, Korea

This study was carried out to look into the effect of microbial growth inhibition 
and extinction on ASM. After treatment of ASM with each different 
concentration at 0.05, 0.1, 0.2, 0.3, 0.4, and 0.5% to KCTC 1039 Escherichia 
coli, KCTC 1928 Staphylococcus aureus and KCTC 2054 Salmonella spp, it 
was experimented by MIC (minimum inhibitory concentration) test. We 
experimented to check up for the effect of extinction according to its duration 
after reaction for each 30, 90, and 180 s with each different ASM concentration. 
As a result, it occurs microbial growth inhibition at ASM 0.05% concentration 
and according to the result of bactericidal test, the extinction effect is improved 
depending on the concentration of ASM. In case of KCTC 3569 Listeria 
monocytogenes, according to the result of MIC test and bactericidal test, it 
needs more higher concentration than the above mentioned 3 kinds of bacteria 
for the effect of microbial growth inhibition and extinction.

P10 -076

The Comparative Analysis of Domestic and Imported Food Products 
on Hazardous Substances
Soo-Yeon In*, Dong-Eun Sung, Sang-A Moon, Si Won Lee, Sangsuk Oh 
College of Engineering, Dept. of Food Science and Technology, Ewha Womans 
University, Korea

Concerns from the public on foods safety from foodborne outbreaks such as 
melamine have grown. Recently hazardous substances such as furan, nitrofuran, 
benzopyrene (BP), biogenic amine (BA) and clenbuterol (CB) were given much 
attention. Characteristics, mechanisms and analysis methods of hazardous 
substances were surveyed from the published articles. Status of the occurrences 
of foodborne outbreaks between 2004 and 2010 were analyzed. Furan and 
nitrofuran have legal standards as ND (non-detection) globally. Furan was 
analyzed using Headspace-GC/MS or SPME method. Nitrofuran was analyzed 
using LC-MS. The different legal standards are applied to BP, BA and CB 
depending on food category. Legal authorities in each country adopt their own 
analysis method and legal standard. These showed the possibility of conflict 
occurred between different countries. Therefore, it would be recommended to 
standardize internationally harmonized analysis methods and legal standards.

P10 -079

Development of Novel Production Method for Acidified Sodium 
Chlorite to Improve Bactericidal Action
Nam Hee Kim*, Min Suk Rhee Division of Food Bioscience & Technology, 
College of Life Sciences & Biotechnology, Korea University, Korea

Though the Acidified Sodium Chlorite (ASC) has been widely used in food 
industry, there is a lack of information on how to compose ASC. The aim of this 
study was to investigate changes in bactericidal action of ASC depending on 
initial concentrations of each component (citric acid, CA; sodium chlorite, SC) 
and to draw optimized production method. The ASC solutions were composed 
by two different methods (Acidification, A; Mass-up, A) using base solutions 
gradually concentrated up to maximum solubility (CA: 5, 10, 20, 40, 70%; SC: 
5, 10, 20, 40%). As concentration of base solutions enhanced, chlorine dioxide/ 
chlorine generations and bactericidal action of ASC were increased. Microbial 
log reductions were much higher in ASC produced by M method than A 
method. All the tested pathogenic bacteria (7-8 log CFU/ml) were totally 
inactivated within 5 min in the ASC solution composed by M method using 
base solutions at maximum level. When ASC is practically applied, therefore, it 
is recommended to use the concentrated SC and acid solutions as high as 
possible prior to dilution to optimize bactericidal effect of ASC. 

P10 -077

Application of Non-thermal Technology for Preservation of Acer 
mono Sap by TiO2-UVC Photocatalytic Reaction
Jungyeon Hong*, Hyejee Ryoo, Seunggon Na, Jooyoung Lee, Jiyong Park 
Department of Biotechnology, Yonsei university, Korea

Acer mono sap is called as ‘water beneficial to bones’ in Korea because it 
contains abundant mineral content, especially Ca and Mg. In this study, the 
application of non-thermal processing using titanium dioxide (TiO2) photo-
catalytic reaction under UVC light was investigated to extend shelf life and 
increase the quality of Acer mono sap. To evaluate quality changes in Acer 
mono sap before and after TiO2-UVC process, mineral contents, °Bx, browning 
index, turbidity, total microbial counts, Pseudomonas spp. and Bacillus cereus
counts were measured during 35 day storage at 5°C. To compare with initial 
quality of the sap, no significant change in turbidity and browning index of 
TiO2-UVC treated sap was observed until 14 days while those of untreated sap 
kept increasing from the initial day. Microbiological data indicated that the 
populations of total aerobic bacteria, Bacillus cereus and Pseudomonas spp. 
were not detected with the TiO2-UVC treatment during 35 day storage. When 
UV dose on TiO2-UVC process varied from 1.2 to 15.6 J/cm2, both physical and 
microbiological changes of the sap was efficiently preserved under UV dose of 
15.6 J/cm2 during the storage periods.

P10 -080

Guidelines to Promote Practical Use of Industry of Various Techno-
logies for Microbial Reductions in Non-thermal Foods 
Nam Hee Kim*, Hye Won Kim, Eun Sook Choi, Yoo Bin Kim, Joon Il Cho1, 
Soon Ho Lee1, In Gyun Hwang1, Min Suk Rhee Division of Food Bioscience 
& Technology, College of Life Sciences & Biotechnology, Korea University, 
Korea, 1Food Microbiology Division, National Institute of Food and Drug 
Safety Evaluation, Korea

The aim of this study was to suggest useful guidelines to reduce microbio-
logical hazards in non-thermal foods for industrial use. Our approaches were 1) 
to search for industrial and novel decontamination methods from scientific 
database, 2) to analyze each item for practical application in food industry, and 
3) to develop available microbial reduction guidelines and manual for food 
handlers. More than 300 issues of scientific publications were examined 
thoroughly, and a total of 40 traditional and novel techniques suitable for 
non-thermal foods were selected based on the current Korean Food Code and 
Food Additives Codex. The legal associations, usual and applicable range of 
use, strength and weakness, and references were listed for each item in the 
developed guideline. Appropriate techniques were suggested especially for 
fresh-produce, ready-to-eat foods, and processed foods, respectively in an 
additional manual. The outcomes may contribute to motivate food handlers to 
apply novel methods in a practical way to control microbiological hazards using 
the suggested techniques, guidelines, and manual.
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Consumer Survey of Food Traceability System in Korea
Nam Hee Kim*, Hee Sung Kim1, Byoung Il Park1, Min Suk Rhee Division 
of Food Bioscience & Technology, College of Life Sciences & Biotechnology, 
Korea University, Korea, 1Gallup Korea, Korea

A total of 3,018 consumers were surveyed using the questionnaires for 
consumer’s 1) apprehension about commercial food purchase, 2) perceptions on 
different domestic traceability policies, 3) opinions on food traceability system, 
and 4) preference to plans for publicity and education. The largest concern of 
consumers was an insanitary food manufacturer (54.6%). Consumer’s recogni-
tion (39.8%) on food traceability system was much lower than beef traceability 
(59.7%). Only 6.4% of consumers comprehensively understood the system 
including its meaning and how to use it. Most of consumers (93.6%) agreed 
with improvement of food traceability system for all the processed foods. 
Children preferred foods (37.0%), frozen foods (34.8%), and fermented sauces 
(33.5%) were selected as groups for prior administration. The largest number of 
consumers (68.2%) preferred mass media as tool for consumer publicity and 
education. Our results provide confidential statistical database for national 
perceptions and preference to food traceability system and contribute to draw 
effective strategies for promotion and improvement of domestic food trace-
ability policy by government. 

P10 -084

Microbial Contamination of Frequently Consumed Ready-to-eat 
Foods in Korea
Sun Ae Kim*, Nam Hee Kim, Eun Sil Kim1, Min Jung Kim1, Sung Ho Jang1, 
Joon Il Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee Division of 
Food Bioscience & Technology, College of Life Sciences & Biotechnology, 
Korea University, Korea, 1OURHOME, Korea, 2Food Microbiology Division, 
National Institute of Food and Drug Safety Evaluation, Korea

The aim of this study was to investigate the microbiological safety of frequently 
consumed ready-to-eat (RTE) foods (176 samples: 47 seafood based, 87 meat 
based, and 42 other RTE foods). Microbiological analysis was performed 
quantitatively for aerobic plate count (APC), coliforms, and B. cereus and 
qualitatively for E. coli and 7 kinds of foodborne pathogens. The average 
contamination levels of APC, coliforms, and B. cereus were 4.33, 1.40, and 
0.21 log CFU/g, respectively. High APC (> 6 log CFU/g) and coliforms (> 2 
log CFU/g) were observed in 12 and 14 seafood based, 12 and 20 meat based, 
and 14 and 19 other RTE foods, respectively. The majority of B. cereus counts 
was 1-2 log CFU/g and the highest contamination was 2.18 log CFU/g from 
meat based products. In qualitative analysis, B. cereus was detected in 72 
(40.0%) samples (14 seafood based, 39 meat based, and 19 other RTE foods) 
and E. coli was isolated from 1 sample (meat based RTE foods). Other forborne 
pathogens were not detected. The present study provides comprehensive 
information about the prevalence and contamination levels of RTE foods.

P10 -082

Acidified Sodium Chlorite Treatment Combined with Microbubble 
for Decontamination of Whole Carrots
Hye Won Kim*, Nam Hee Kim, Sun Ae Kim, Se Hui Jeon, Eun Sook Choi, 
Tae Hyun Park, Guk Nam Na, Joon Il Cho1, Soon Ho Lee1, In Gyun Hwang1, 
Min Suk Rhee Division of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea, 1Food Microbiology 
Division, National Institute of Food and Drug Safety Evaluation, Korea

For the practical application of Acidified Sodium Chlorite (ASC) in the food 
industry, field experiments with bulky sample should be performed. We 
investigated leathal effects of ASC with microbubble against the total aerobic 
bacteria (TAB) and coliforms. Whole carrots (20 kg) were subjected to ASC 
(conc.: 600, 1200 ppm, time: 3, 10, 20, 30 min) with or without microbubble. 
The changes in color and texture were tested to evaluate sample quality. The 
TAB counts reduced to undetectable level (≤5.34 log CFU/g) when treated with 
1200 ppm ASC for 3 min. Coliforms also reduced undetectable (≤2.56 log 
CFU/g) within 3 min in every treatment. ASC treatment with microbubble 
resulted in a higher decontamination effects (4.34 log CFU/g reduced at 600 
ppm, 20 min) compared to ASC treatment only (3.74 log CFU/g at the same 
condition). There was no significant change in color (section and surface) and 
texture of treated carrots. The results of this study may contribute to the 
practical application of ASC in the field and improvement of the micro-
biological safety of whole carrots without deterioration.

P10 -085

The Alternative Detection Method for Rapid Estimation of Crono-
bacter spp. Quantity in Tofu
Sun Ae Kim*, Min Suk Rhee Division of Food Bioscience & Technology, 
College of Life Sciences & Biotechnology, Korea University, Korea

The conventional plating method based on an agar medium to detection
Cronobacter spp. requires time, labor, and trained professionals to perform the 
experiments, making it a burden for industry. The aim of this study was to 
develop the simple and rapid method in food sample. Tofu inoculated with 
Cronobacter spp. culture and a mixed culture (Cronobacter spp., foodborne 
pathogens, and spoilage bacteria) were serially diluted in 96-microtiter plates 
and the broth developed in this study (containing salicin) was added to each 
well. After incubation (16-18 h), the suspension color changed to yellow due to 
salicin fermentation by Cronobacter spp.. Bacterial counts were predicted by 
the end points (the last well number in a series of positive wells). The 
coefficients of determination (r2) between the plating method and the present 
method were 0.960 for Cronobacter spp. and 0.958 for mixed culture, 
respectively. High degrees of correlation reveal that this method offers a 
reasonable quantification of Cronobacter spp.. This simple method could be 
used for the efficient and rapid screening of Cronobacter spp. in the food 
industry.

P10 -083

Effects of Low-shear Modeled Microgravity on E. coli O157:H7 
Growth and Acid-resistance
Hye Won Kim*, Sun Ae Kim, Min Suk Rhee Division of Food Bioscience 
& Technology, College of Life Sciences & Biotechnology, Korea University, 
Korea

Since human immune response weaken under the space environment, the 
increased bacterial virulence in the space is of concern. Therefore, research for 
E. coli O157:H7, severe human pathogen, under microgravity is essential for 
future human health. Low-Shear Modeled Microgravity (LSMMG) and Normal 
Gravity (NG) are generated by the high-aspect-ratio vessel apparatus. We 
compared 1) bacterial growth (OD and plating method), 2) morphology (TEM), 
and 3) acid-resistance under each LSMMG and NG condition. LSMMG- 
cultured cells definitely showed higher OD than those of NG, while cell 
populations measured by plating method were not largely different. Size of 
LSMMG-cultured cells became bigger than that of NG (LSMMG: 1.5-2 µm, 
NG: ≤ 1.5 µm in diameter), and this change might result in an increase of OD. 
For acid stress (pH 3.5), E. coli O157:H7 under LSMMG condition showed 
high resistance in general. These results indicate that E. coli O157:H7 could be 
robust under the space environmental condition. Our research may contribute to 
the future scientific basis for studying pathogens in the space environment.

P10 -086

Evaluation of Education and Promotion for Domestic Food 
Traceability System by Consumers 
Eun Sook Choi*, Nam Hee Kim, Jae Myung Koo, Min Suk Rhee Division 
of Food Bioscience & Technology, College of Life Sciences & Biotechnology, 
Korea University, Korea

Since the level of consumer perception on food traceability has been relatively 
low, effective education and promotion strategies need to be drawn. The 
objectives of this study were to perform pilot education regarding domestic 
food traceability system and to draw specific strategies to promote the system 
for consumers. A total of 300 consumers were given pilot education using PPT 
or leaflet and surveyed education effect with an evaluation questionnaire. 
Awareness of 28.8% consumers on food traceability was increased after 
education. Willingness to get information through food traceability site was 
increased (90.8%). The highest demand on information related to food 
traceability was about raw materials for food products (72.6%) followed by 
whether certified or not (46.2%) for hygiene and safety of manufacturer 
(multiple choices were approved). Education effect for increase in consumer’s
awareness by PPT (35.4%) was higher than leaflet (21.0%). These results are 
expected to suggest reliable database of further consumer’s education and 
promotion for food traceability system.
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The Bactericidal Effects of Electrolyzed Water against Total Aerobic 
Bacteria and Coliforms in Cabbages and Carrots
Sun Ae Kim*, Nam Hee Kim, Eun Sil Kim1, Min Jung Kim1, Sung Ho Jang1, 
Joon Il Cho2, Soon Ho Lee2, In Gyun Hwang2, Min Suk Rhee Division of 
Food Bioscience & Technology, College of Life Sciences & Biotechnology, 
Korea University, Korea, 1OURHOME, Korea, 2Food Microbiology Division, 
National Institute of Food and Drug Safety Evaluation, Korea

Electrolyzed water (EW) has recognized as a promising alternative technique to 
decontaminate the bacteria. The objective of this study was to investigate the 
lethal effect of electrolyzed water on total aerobic bacteria (TAB) and coliforms 
in cabbages and carrots. Vegetable samples were subjected to EW treatment 
under various conditions (free chlorine concentrations: 100, 200 ppm, the 
weight ratio of samples to EW: 1:5, 1:10, 1:20, and treatment time: 10, 20, 30 
min). Inactivation of bacteria by EW was enhanced as free chlorine concen-
tration and the weight ratio increased while the treatment time did not affect on 
bacterial reduction. The optimum conditions were determined to 200 ppm, 1:10 
ratio, and 10 min and the reductions of TAB and coliforms by optimal treatment 
were 2.60, 2.79 log CFU/g in cabbages and 3.17, 3.00 log CFU/g in carrots, 
respectively. These parameters for effective EW treatment are feasibly appli-
cable to vegetables in food industry therefore these results may contribute to 
improve the microbiological safety of fresh produce.

P10 -090

Screening and Characterization of Alginate Lyase from Vibrio sp. 
AlyHP32 Isolated from the Gut Microflora of Sea-urchin
Ye-Seul Hwang*, Su-Jeong Sim, Keun-Sik Baik1, Chi-Nam Seong1, Tai-Sun 
Shin2, 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

An alginate lyase-producing bacterial strain, designated AlyHP32, was isolated 
from the gut of sea-urchin (Hemicentrotus pulcherrimus) from the South Sea, 
Republic of Korea. Phylogenetic analysis based on 16S rRNA gene sequences 
indicated that strain AlyHP32 was closely related to Vibrio splendidus ATCC 
33125T (99.2% sequence similarity). Grow occur in 1-10% NaCl (optimum 
4-7%) and at 4-30°C (optimum 25°C). Cells of strain AlyHP32 were Gram 
reaction-negative, catalase-and oxidase-positive and had the highest alginate 
lyase activity at pH 6.0 and 15°C. A fosmid library constructed using a genomic 
DNA extracted from the strain was screened for alginate lyase activity, where 
the highest activity was found in fosmid clone No.3. Thin layer 
chromatography conformed that the clone produced an endolytic enzyme to 
degrade alginate into several oligomers. The enzyme may be a useful resource 
for the production of functional oligomers from alginate polymers. 

P10 -088

Recovery of Injured Salmonella Using Modified TAL Method with 
New Salmonella Medium
Sangha Han1,2*, Mihwa Oh2, Julian Cox1 1Faculty of Science, University of 
New South Wales, Australia, 2National Institute of Animal Science, Korea

The sublethally injured Salmonella are not necessarily detected and enumerated 
by conventional cultural methods and might be required significant steps for 
successful isolation. An enhanced enrichment technique that uses a combi-
nation of centrifugation-plating and thin agar layer method (TAL) was 
developed. The five serotypes of Salmonella which were exposed varying level 
of NaCl inoculated onto chicken carcasses rinse and the TAL method performed 
with a little modifications using TSA, selective agar (XLD and new Salmonella
medium) and TAL plates (selective agars overlaid with TSA). Using this 
approach, NaCl injured Salmonella cells recovered significantly higher numbers 
(p<0.05) than when using selective agars, with 99% injured population. This 
approach effectively increased the recovery rate of injured Salmonella species, 
and was particularly effective for populations which had high injury levels. This 
result also suggests that the new Salmonella medium could be used for recovery 
of NaCl injured Salmonella species. 

P10 -091

Suppression of VHSV-induced Oxidative Stress and Apoptosis by 
Polyphenols Leading to an Increase in Cell Viability
Jin-A Choi*, Se-Young Cho, Jong-Oh Kim1, Myung-Joo Oh1, Joseph Kwon2, 
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, 2Korea Basic 
Science Institute, Korea

Many viruses, including viral hemorrhagic septicemia virus (VHSV), initiate 
oxidative stress such as accumulation of ROS, oxidant damage, and depletion 
of reduced thiols in infected cells. At a multiplicity of infection (MOI) of 0.1 
infectious unit per cell, FHM cells treated with quercetin had a cell viability of 
80%, while catechin and EGCG at the same MOI had a cell viability of 40%. 
Time of addition experiments were performed to determine the stages at which 
quercetin exerted its inhibitory effects: cells pre-treated with quercetin for 90 
min prior to infection had a 1.6-fold higher cell viability than infected cells, 
while the addition of quercetin simultaneously with virus produced a 5.8-fold 
higher cell viability. In this study, reduced ROS generation was observed in 
cells treated with 100 uM of quercetin for 90 min prior to infection, indicating 
that quercetin may increase cell viability via suppression of oxidative stress 
induced by virus infection and interruption of virus-cell attachment. 

P10 -089

The Study for Food Manufacturing Process Improvement for 
Foreign Object Reduction
Sang Ho Lee*, Hye Jin Na, Sung Ho Jo1, Jae Hwang Lee2, Hye Kyoung 
Lee Hazard Analysis Center, Korea Food Information Institute, Korea, 
1Sunchang Research Center for fermentation Microbes, Korea, 2National 
Institute of Food and Drug Safety Evaluation, Korea

The study aimed to create snacks, bread, or rice cakes for foreign material 
reduction process improvement and contamination prevention method. For the 
study of snacks, bread and rice cake medium, a survey was conducted at large 
manufacturing companies, of 20 plants, were selected for a visit. Further, 
Information obtained through research (photographs and history) to aggregate 
and analyze the snacks, bread and rice cake improvement process of foreign 
material reduction and method to prevent contamination. Findings derived the 
study for companies that actually take advantage of the directly available that is 
similar, if not the same to that of production process, including examples of 
industries raised the utilization. In Companies on the improvement of foreign 
material reduction facilities and equipment, the acquisition of a variety of 
information and to determine how the economic, as well as temporal costs are 
expected to minimize, and the company's hygiene management education and 
training materials will be also be useful.

P10 -092

Rapid Detection Method of Norovirus Isolated from Fresh Lettus 
Using Magnetic Bead Linked Antibody
Hee Min Lee*, Kyung Seo Oh, Sang-Mu Ko1, Kyeong Hwan Lee2, 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, 2Department of 
Rural and Biosystems Engineering, Chonnam National University, Korea

In order to enhance the efficacy of norovirus detection from fresh lettus, we 
compared virus detection limits according to the use of different elution buffers 
such as a glycine buffer and Tris beef extract buffer. Antibody linked immuno-
magnetic beads were applied for the separation and concentration of norovirus 
from homogenized samples prior to RT-PCR. In conclusion, IMS/RT-PCR gave 
higher sensitivity than conventional polyethylene glycol (PEG) method, 
suggesting that this protocol is both quick and efficient in terms of its potential 
use for a low level of norovirus in agricultural products. 



260

2012 KoSFoST

P10 -093

Effects of an Oxidative Agent, pH, Metal Ions, and Lectins on the 
Binding of Hepatitis A Virus 
Sang-mu Ko*, Hee Min Lee1, Jong-Oh Kim, Myung-Joo Oh, Duwoon Kim1 

Department of Food Science and Technology and Functional Food Research 
Center, Chonnam National University, Korea, 1Department of Aqualife 
Medicine, Chonnam National University, Korea, 2Department of Rural and 
Biosystems Engineering, Chonnam National University, Korea

The purpose of this study is to determine whether the binding of hepatitis A 
virus to oyster digestive tissues is influenced by oxidant, pH, ion species, and 
lectins. HAV attachment significantly decreased by washing oyster digestive 
tissues using potassium periodate, citrate-phosphate buffer adjusted at pH 4.0 
and containing 50 mM FeSO4, respectively. Soybean agglutinins showed the 
highest binding affinity to HAV among following lectins: Helix pomatia, 
Dolichos biflorus, Ulex europaeus, Soybean agglutinins, Triticum vulgaris, 
Ricinus communis, and Arachis hypogaea. The viruses detached from digestive 
tissues were efficiently recovered by soybean agglutinin coated magnetic bead 
and the presence of HAV was confirmed by a nested PCR. In conclusion, the 
attachment of virions to their oyster receptors was primarily dependent on the 
unknown carbohydrates present in oyster digestive tissues and electrostatic 
interactions. Virus specific binding affinity of lectin could be applied for the 
development of virus depuration system and virus concentration method. 

P10 -096

Reducing Natural Flora on Onion Surface by Aerosolized Aqueous 
Chlorine Dioxide
Jong-Lak Cho*, A-Ra Ryu, Jin-Suk Lee, Min-Seok Noh, Hye-Su Shin, Jeong- 
Mok Kim Department of Food Engineering, Mokpo National University, Korea

Aqueous chlorine dioxide from sodium chlorite (8%, w/v) and phosphoric acid 
(8%, w/v) mixture was dissolved in distilled water. Treatment was applied an 
ultrasonic vibration directly to the moving the aqueous chlorine dioxide and 
generated a mist instantly. The ultrasonic nebulizer directed into a sterile 
chamber. Onions were exposure to various concentrations of aerosolized chlorine 
dioxide at different treatment times. The concentrations of aerosolized aqueous 
chlorine dioxide were measured using chlorine dioxide gas meter. As results, 
bacterial log reductions increased with both increase of aqueous chlorine 
dioxide concentration and treatment time. The D-values of aerobic bacteria 
were 33.4 min at 100 ppm, 33 min at 200 ppm, 32.4 min at 300 ppm and 25.1 
min at 400 ppm. The D-values of mould were 45 min at 100 ppm, 40.5 min at 
200 ppm, 37.3 min at 300 ppm, 30.1 min at 400 ppm. The treatment with 
aqueous chlorine dioxide aerosolized did not affect the overall visual quality of 
onion. It was concluded that aerosolized chlorine dioxide treatment successfully 
inactivated the natural flora on the onion surface.

P10 -094

Determination of Control Points for Takju Manufacturing Processes
HyoungSu Park*, JiYoung Park, HaeRim Jeong, SeoKyoung Jang, Yongchjun 
Park1, Ki-Hwan Park Department of Food Science & Technology, Chung-Ang 
University, Korea, 1Food Investigation Science Team, National Institute of 
Food and Drug Safety Evaluation, KFDA, Korea

The purposes of this study were to determine the control points of takju
manufacturing processes by analyzing the contamination sources. Samples were 
collected from 32 takju manufacturing plants and microbiological analyses 
were performed for aerobic plate counts (APC), coliform, E. coli, yeast, mold, 
lactic and acetic acid bacteria and S. aureus. Due to lactic acid bacteria present, 
it was not able to estimate directly the contamination level with indicating 
microorganisms in the samples collected during takju fermentation. Instead, the 
cleanness of facility and equipment was used as a measure of sanitary 
operation. The contamination levels in filtering and mixing equipment were 
varied from ND-8.00 log CFU/swab for APC and ND-4.00 log CFU/swab for 
coliforms depending on cleaning and sanitary management practices. Especially 
filters, injectors etc. showed higher contamination levels. S. aureus was 
detected positively in hands of some employees. From the results, filtration, 
mixing and personal hygiene especially for hand are suggested as key control 
points to sanitation management for takju manufacturing plant.

P10 -097

Antibacterial Activity of Two Different Parts of Cirsium japonicum
(Aboveground and Underground Part) of Gangwon, Korea
Miran Jang*, Eunsook Lee, Eunyoung Hong1, Jae Hoon Cheong2, Gun-Hee 
Kim Plant Resources Research Institute, Duksung Women’s University, Korea, 
1Foods R&D, CJ CheilJedang Corporation, Korea, 2Uimyung Research 
Institute for Neuroscience, Sahmyook University, Korea

The antimicrobial properties were evaluated by measuring the time kill analysis 
(survival curve plot) and MIC (minimum inhibitory concentration) using broth 
dilution method. The tested concentration contained serial dilutions of ranging 
from 93.75 to 750 µg/mL and the tested time determined at 0-24 h. Growth 
inhibition significantly increased in a concentration-dependent fashion with all 
tested extracts. Aboveground part have more strong antibacterial activity than 
underground part. C. japonicum extracts have shown strong antibacterial 
activity against all tested bacteria and especially against B. subtilis and S. 
choleaesuis and S. aureus. MIC values for C. japonicum were found to be the 
range of 93.75-375 µg/mL.

P10 -095

The Antibacterial Activity of Cirsium japonicum of Four Different 
Regions of Korea
Miran Jang1*, Hye Jin Park2, Eunyoung Hong3, Jae Hoon Cheong4, Gun-Hee 
Kim1,2 1Plant Resources Research Institute, Duksung Women’s University, 
Korea, 2Department of Food and Nutrition, Duksung Women’s University, 
Korea, 3Foods R&D, CJ CheilJedang Corporation, Korea, 4Uimyung Reasearch 
Institute for Neuroscience, Sahmyook University, Korea

In this work, we focused on the studies for the antibacterial activities of C. 
japonicum of four regions (Chungnam, Gyeonggi, Jeonnam, Jeju) of Korea 
against several foodborne pathogens. It is anticipated that new food 
preservatives can be explored and developed on the basis of this study. The 
antimicrobial properties were evaluated by measuring the time kill analysis 
(survival curve plot) and MIC (minimum inhibitory concentration) using broth 
dilution method. The tested concentration contained serial dilutions of ranging 
from 93.75 to 750 µg/mL and the tested time determined at 0-24 h .Growth 
inhibition significantly increased in a concentration-dependent fashion with all 
tested extracts. There is no difference in antibacterial activities by the different 
regions of C. japonicum. C. japonicum extracts have shown strong antibacterial 
activity against all tested bacteria and especially against B. subtilis and S. 
choleaesuis. MIC values for C. japonicum were found to be the range of 
375-750 µg/mL

P10 -098

Kinetic Demonstration of Time-temperature Indicator Based on 
Diffusion of a Fatty Acid Ester
Sujeong Kim*, Jungeun Ahn, Jeong-un Kim, Seungil Shin, Hea-hun Shin1, 
Jihoon Park2, Jiyong Park Department of Biotechnology, Yonsei University, 
Korea, 1Department of Foodservice Industry, Baekseok College of Cultural 
Studies, Korea, 2Inditech Korea Co., Korea

Time-temperature indicator (TTI) is a capable device to provide thermal history 
of perishable products to record effects of both time and temperature. A TTI 
based on the diffusion of a fatty acid ester (2-ethylhexyl ester) was studied to 
predict the shelf-life of perishable products. Distance changes associated with 
the diffusion of 2-ethylhexyl ester were monitored, and mathematical models of 
each TTI were established according to the relationships between distance 
changes and both time and temperature. The temperature-dependent diffusion 
of the TTI was characterized isothermally at 15, 20, 25, 30, and 35°C, yielding 
activation energy of 46.89 kJ/mol. The mathematical models showed consis-
tency and validity in the diffusion distance (R2 = 0.9826). Diffusion distances 
were measured at three other isothermal conditions of 13, 23 and 33°C, and 
compared with calculated (predicted) values using the mathematical model. 
These results showed a high reliability of the mathematical models in 
estimation of the time-temperature history.
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P10 -099

Isolation and Characterization of Cronobacter sakazakii Bacterio-
phages
Yeran Kim*, Hakdong Shin, Bookyung Park, Sangryeol Ryu Department of 
Food and Animal Biotechnology, Department of Agricultural Biotechnology 
and Center for Agricultural Biomaterials, Seoul National University, Korea

Cronobacter sakazakii is a Gram-negative food-borne pathogen causing 
necrotizing enterocolitis, and septicemia in infants and can be found from 
various foods including powdered infant formulae. Because of its high fatality 
rates and emergence of antibiotic-resistant strain, the need for alternative 
biocontrol agent is urgent. Bacteriophages have great potential as an anti-
microbial agent due to their ability to control specific pathogen. Nine C. 
sakazakii-specific phages were isolated from cattle and goat faeces and sewage. 
Transmission electron microscopy analyses revealed that five of them belong to 
the Myoviridae family and four to the Siphoviridae family. Among nine phages, 
phage CR3 showed the best lytic activity and was selected for further study. 
The genome of phage CR3 was completely sequenced and analyzed. It is the 
largest genome among C. sakazakii phages known to date, with 149,273 bp in 
length, 265 ORFs, and 18 tRNAs. Comparative codon analysis of CR3 and its 
host showed different codon preferences for seven amino acids, suggesting that 
tRNAs of this phage probably support its translation.

P10 -102

Microbiological Investigation of Meats and Meat Cutting Area in 
HACCP Applied Butcher’s Shop
Seung Hee Baek*, Hyung Kun Lim, Hee-Jin Suk, Jae Jin Cho, Ki-Hwan 
Kim1, Joo-Yeon Lee Korea Livestock Products HACCP Accreditation Service, 
Korea, 1Department of Biological Science and Technology, Yonsei University, 
Korea

In this study, a total of 201 samples (employee’s cotton gloves, cutting boards, 
knives, walls, floors, slicing machine, and meats) were collected from 25 
HACCP applied butcher’s shop in Seoul and Gyeong-Gi area in Korea. The 
number of total viable counts (TVC), coliforms, and E. coli (EC) was examined 
and the pathogenic bacteria, such as Salmonella spp. (SP), Staphylococcus 
aureus (SA), and Listeria monocytogenes (LM) were detected. The level of 
TVCs of domestic beef, domestic pork, and imported beef were 3.51, 4.33, and 
4.93 log CFU/g, respectively, and the level of coliforms (EC) was 1.78 (1.77), 
1.85 (1.47), and 1.36 (1.30) log CFU/g, respectively. The TVCs for meat 
cutting area were 1.78 (cotton gloves), 1.71 (cutting boards), 1.28 (knives), 1.36 
(wall), 2.09 (floor), and 1.41 (slicing machines) log CFU/10×10 cm2. Coliforms 
and EC were detected only in cotton gloves, with value of 1.00 and 1.00 log 
CFU/glove, respectively. SP, SA, and LM were not detected in any samples 
from meats and meat cutting area.

P10 -100

Characterization and Comparative Genomic Analysis of Salmonella
enterica Serovar Typhimurium-Targeting Bacteriophage SPN9CC
Hakdong Shin*, Ju-Hoon Lee1, Hyunjin Yoon, Hyelyeon Hwang, Sangryeol 
Ryu Department of Food and Animal Biotechnology, Department of Agri-
cultural Biotechnology, Research Institute for Agriculture and Life Sciences, 
and Center for Agricultural Biomaterials, Seoul National University, Korea, 
1Department of Food Science and Biotechnology, Kyung Hee University, 
Korea

Salmonella Typhimurium bacteriophage P22 has been well studied and widely 
used for transduction. For comparative genomic analysis of P22 phage, a new 
P22-like bacteriophage SPN9CC was isolated from an environmental sample and 
its complete genome sequence was determined. The genome of SPN9CC has 
40,128-bp double-stranded genomic DNA encoding 62 putative open reading 
frames and two tRNAs. Phylogenetic analysis of SPN9CC phage with other known 
phages showed that it is closely related to a branch of P22-like lambdoid phages. 
However, comparative genomic analysis of SPN9CC with P22-like phages showed 
that their lysogeny control regions and host lysis gene clusters share very low 
identities, suggesting that lysogen formation and host lysis mechanism may be 
different from each other. Expression of SPN9CC host cell lysis genes encoding 
holin, endolysin, and Rz/Rz1 endopeptidases individually or in combinations in S. 
Typhimurium and E. coli hosts revealed that the lysis system of SPN9CC was 
functional to these strains. This study would increase our knowledge on 
understanding of phage infection and interaction mechanisms with Salmonella.

P10 -103

Determination Methods for Volatile Organic Compounds from Poly-
styrene(PS) in Food Simulants
JungBok Kim*, JaeWook Shin, HeeDuck Lee, JungNyun Kim, JiYoung Moon, 
SoHee Kim1, DongWoo Shin1, JaeMyoung Oh1 Korea Advanced Food 
Research Institute, Korea, 1National Institute of Food and Drug Safety 
Evaluation, Korea

Polystyrene (PS) is most widely used as a food packaging material. Headspace 
gas chromatography(HS-GC-FID) was used for determination of volatile 
organic compounds (VOCs : styrene, toluene, Ethylbenzene, Isoprop -ylbenzene 
and n-propylbenzene) from PS in simulating liquids (distilled water, 20% 
Ethanol, 4% Acetic acid and n-Heptane) The calibration curve of 5 compounds 
showed good linearity (r2= 0.97-0.99) within the concentration range of 1-100 
µg/mL. The limit of detection (LOD) and limit of quantification (LOQ) were 
validated at range of 0.1 and 1 µg/mL, respectively. The relative standards 
deviation (RSD) of the system is between 1.95% and 4.86%, and accuracies 
between 85.9 and 107.3% have been achieved. 

P10 -101

TiO2 Photocatalytic Inactivation of Foodborne Pathogenic Micro-
organisms in Liquid Foods
Hyeji Ryoo*, Mei Feng, Seunggon Na, Donghee Kim, Eunyong Lee, Jiyong 
Park Department of Biotechnology, Yonsei University, Korea

The disinfection effects of titanium dioxide (TiO2) photocatalytic reactions 
under UVC radiation were investigated in liquid foods. TiO2 is widely used as a 
photocatalyst due to its non-toxicity, chemical stability, colorless and odorless 
component. TiO2-UVC reactor consisted of stainless-steel chambers, which are 
serially connected, and TiO2-coated quartz tubes surrounded by UVC lamps. 
Ambient temperature in the chamber, where TiO2-UVC reactor was immersed, 
was lowered at 5°C. To evaluate the microbial growth inhibition by TiO2-UVC 
treatment on the foodborne pathogens, Salmonella Typhimurium, E. coli
O157:H7, B. cereus, S. aureus and S. cerevisiae were selected and inoculated in 
distilled water and clarified apple juice, respectively. UV dose on TiO2-UVC 
process varied in the range of 1.35 J/cm2 to 13.48 J/cm2. Each of microbial 
population in apple juice showed a significant reduction of 2.2 to 5.3 log 
CFU/mL under UV dose of 13.48 J/cm2. There was no detected microorganism 
in TiO2-UVC treated distilled water. According to the result of this study, the 
TiO2-UVC photocatalytic processing could be an alternative technology of 
non-thermal disinfection for extending shelf life. 

P10 -104

Quantitative Comparision of Traditional Methods Registered by 
KFDA and Sanita-kun Film for the Detection of Normal Microflora, 
Coliform and Escherichia coli from Ready-to-eat Foods
MinJi Kim*, WangJune Kim, JiHyo Kim Dongguk University, Korea

The counting of normal microflora, coliform and Escherichia coli in ready-to- 
eat foods were tested by using Sanita-kun film, and were compared with KFDA 
conventional method and Petrifilm method. The samples used in this study are 
kimbab, hamburger and grounded grain. Isolated colonies from each method 
were identified by API kit. For the statistical analysis, the count of CFU was 
transformed to log CFU g-1. Paired t-test and Pearson correlation coefficient 
was used. Correlation coefficient indicated a strong linear relationship between 
conventional methods and Sanita-kun. The descending order of detection rate 
for normal microflora was conventional method, Petrifilm and Sanita-kun. The 
descending order of detection rate for coliform was conventional method, 
Sanita-kun, and Petrifilm. The descending order of detection rate for E. coli was 
conventional method, Petrifilm and Sanita-kun. The selectivity of Sanita-kun 
method was high and was almost equivalent to conventional method and 
Petrifilm.
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Inactivation of Salmonella Typhimurium and Escherichia coli 
O157:H7 in Peanut Butter Cracker Sandwiches by Radio-frequency 
Heating
Jae Won Ha*, Sung Youn Kim, Sangryeol Ryu, Dong Hyun Kang Department 
of Agricultural Biotechnology, Seoul National University, Korea

This study was conducted to investigate the efficacy of radio-frequency (RF) 
heating to inactivate S. Typhimurium and Escherichia coli O157:H7 in peanut 
butter cracker sandwiches using creamy and chunky commercial peanut butter 
and to determine the effect on quality by measuring color changes and sensory 
evaluation. Samples were prepared in the form of peanut butter cracker 
sandwiches and placed in the middle of two parallel-plate electrodes. Samples 
were treated for a maximum time of 90 s in a 27.12 MHz RF heating system. 
After 90 s of RF treatment, the log reductions of S. Typhimurium and E. coli
O157:H7 were 4.29 and 4.39 log CFU/g, respectively, in creamy peanut butter. 
RF treatment of chunky peanut butter for 90 s significantly (p<0.05) reduced 
levels of pathogens by 4.55 log CFU/g to 5.32 log CFU/g. After the maximum 
treatment of 90 s, color values and sensory characteristics of the treated peanut 
butter and crackers were not significantly (p>0.05) different from the control. 
These results suggest that RF heating could be applied to control pathogens in 
peanut butter products without affecting quality.

P10 -108

Improved Aerosol Sterilization System Combined with Sensor 
Technology
Jae Won Ha*, Sang Oh Kim, Kyeong Hwan Back, Il Kyu Park, Seul Gi Jeong, 
Dong Hyun Kang Department of Agricultural Biotechnology, Seoul National 
University, Korea

An enhanced Aerosol Sterilization System (ASS) combined with sensor 
technology was developed for minimizing sanitizer usage while maintaining 
bactericidal efficacy. The effectiveness of enhanced and conventional ASS to 
inactivate Escherichia coli O157:H7, Salmonella Typhimurium, and Listeria 
monocytogenes on spinach leaf surfaces was compared and the amount of 
sanitizer consumed was determined after operation. With enhanced ASS, 
aerosol intensity was controlled by a Position Sensitive Device (PSD). Peracetic 
acid (400 ppm) was aerosolized (5.42 to 11.42 µm particle size) into a chamber. 
Three pathogens artificially inoculated onto spinach leaf surfaces were treated 
with aerosolized peracetic acid for 30 and 60 min at room temperature (22±2˚
C). There were no statistically significant (p>0.05) differences between conven-
tional and enhanced ASS in log-reductions of the three pathogens at each 
treatment time. However, the amount of sanitizer consumed was reduced by ca. 
40% using enhanced ASS. These results suggest that an aerosol sterilization 
system combined with sensor technology could be applied more efficiently and 
economically as a practical commercial intervention.

P10 -106

Evaluation of Near-infrared Pasteurization in Controlling Escheri-
chia coli O157:H7, Salmonella Typhimurium, and Listeria monocy-
togenes in Ready-to-eat Sliced Ham
Jae Won Ha*, Sang-Ok Kim, Sangryeol Ryu, Dong Hyun Kang Department 
of Agricultural Biotechnology, Seoul National University, Korea

This study was conducted to investigate the efficacy of near-infrared (NIR) 
heating to reduce Salmonella Typhimurium, Escherichia coli O157:H7 and 
Listeria monocytogenes in ready-to-eat sliced ham as compared to conventional 
convective heating and the effect of NIR heating on quality was determined by 
measuring the color and texture change. A cocktail of three pathogens was 
inoculated on the exposed surfaces or the protected surfaces of ham slices and 
followed by NIR or conventional heating at 1.8 KW, respectively. NIR heating 
for 50 s achieved 4.1, 4.19 and 3.38 log-reductions in surface-inoculated S. 
Typhimurium, E. coli O157:H7 and L. monocytogenes, respectively, whereas 
convective heating needed 180 s to attain comparable reductions for each 
pathogen. There were no statistically significant (p>0.05) differences in reduc-
tion between surface and internally inoculated pathogens at the end of NIR 
treatment (50 s). However, when treated with conventional convective heating, 
significant (p<0.05) differences were observed at the final part of the treatment 
(150 s, 180 s). These results suggest that NIR heating could be applied to 
control internalized pathogens as well as surface-adhering pathogens in RTE 
sliced meats.

P10 -109

Evaluation of the Antimicrobial Effects of Sulfur-containing Flavo-
noids (Thioflavones and Thioflavanones)
Miran Jang*, Gun-Hee Kim Plant Resources Research Institute, Duksung 
Women’s University, Korea

In this study, the antimicrobial activities of twentysulfur-containing flavonoids 
(thioflavonoids; thioflavones and thioflavanones) were investigated against 
Bacillus cereus, Listeria monocytogenes, Staphylococcus aureus, Aeromona-
shydrophila, Salmonella choleaesuis, Salmonella enterica, Serratiamarcescens
and Vibrio parahaemolyticusas well as Fungi (Rizopusoryzae). The antimicro-
bial activities of thioflavones and thioflavanones were evaluated using broth 
micro-dilution assay and agar dilutionassay. We have displayed survival curves 
the kinetics of bacterial inactivation on thioflavones and thioflavanon 
esexposure was followed for 24 h and in this way the MICs (minimum inhibi-
tory concentrations) determined by broth microdilution assay. MIC values for 
test bacteria which were sensitive to thioflavones and thioflavanones in the 
range of 31.25-500 µg/mL. MBCs (minimum bactericidal concentrations) were 
determined by agar dilutionassay and MBC values were confirmed 250-500 µ
g/mL. All tested thioflavones and thioflavanones displayed potent antimicrobial 
activity against bacteria and fungi.

P10 -107

Monitoring of Date Marking on Takju Labels
YoungJae Lee*, GyiAe Yun, DaSom Kim, SiChao Li, YongChjun Park1, 
Ki-Hwan Park Department of Food Science & Technology, Chung-Ang 
University, Korea, 1Food Investigation Science Team, National Institute of 
Food and Drug Safety Evaluation, KFDA, Korea

This study was to withdraw the problems of date marking on takju labels by 
monitoring the current situation of date marking used. Total 42 takju products 
were collected from different regions and their date markings on label were 
examined. The date markings on labels were used in various ways such as 
storage period, shelf-life, manufacturing date with best before date, storage 
period with manufacturing date, shelf-life with manufacturing date, packing 
date with storage period, packing date with shelf-life, etc. There were four 
products used storage period that was not a legal term. The shelf-life of 14 
products were incorrectly calculated by excluding manufacturing date. The best 
before dates on labels in five products were 10 or 20 days, but the printed date 
were 20 or 30 days, respectively. Some manufactures have used 5°C instead of 
10°C, for refrigeration temperature of storage and transportation. Therefore, an 
uniform method of date marking should be provided to avoid consumers’
confusion.

P10 -110

Accelerating Spread of CTX-M-15 Extended-spectrum β-lactamase 
among Nontyphoid Salmonella Isolated from Chicken Meat
Hyunwol Kang*, Jae-Won Kim1, Hyo-Sun Kwak2, Gun-Jo Woo Food Safety 
and Evaluation Lab, Korea University, Korea, 1CJ Bio, Korea, 2Korea Food 
and Drug Administration, Korea

Fifteen Salmonella strains recovered from chicken meat from four out of 
sixteen Korean traditional markets produced CTX-M type extended-spectrum β
-lactamase. Salmonella, a leading cause of bacterial foodborne illness, isolates 
producing CTX-M-15 extended-spectrum β-lactamase was discovered from 
chicken meat samples in this study. Resistant gene, size and PCR-based 
Inc/replicon typing of R plasmid was determined. Comparison with clinical 
isolate was also performed. As the recent CTX-M-15/O104:H4 E. coli outbreak 
in Europe and the first report CTX-M-15 producing Salmonella from chicken 
meat in Korea, this finding may suggest the accelerating dissemination of 
CTX-M-15 extended-spectrum β-lactamase within foodborne Salmonella.
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Identification of Staphylococcus aureus from the Pig Slaughter-
houses Using Automated Repetitive-sequence-based PCR (DiversiLab 
System)
So-Young Kim*, Eun-young Choi, Sang-ha Han, Beom-Young Park, Mi-hwa 
Oh National Institute of Animal Science, Rural Development Administration, 
Korea

This study was performed to investigate the strain diversity of Staphylococcus 
aureus which is one of the most important foodborne pathogens in Korea. The 
automated repetitive-sequence-based PCR (rep-PCR) system for identification 
of S. aureus isolated from three (A, B, and C) pig slaughterhouses (Gyeonggi 
and Jeonbuk province) was evaluated. Of the 104 environmental and carcass 
samples tested by conventional detecting method and isolated 22 S. aureus. The 
genetic relatedness of S. aureus isolates was analyzed by DiversiLab system, 
using the Kullback-Leibler method within similarity >95%. Of the 22 isolates, 9 
isolates were matched from the original library; the remaining 13 isolates 
returned ‘no match’ to the DiversiLab database. All of the S. aureus isolates 
tested were divided into three patterns. Among them, 9 isolates from A pig 
slaughterhouse clustered into one pattern and the rest of 13 isolates from B and 
C pig slaughterhouses located in same region clustered into two patterns with a 
similarity >95%.

P10 -114

The Survey Results on the Present Situation and the Efficiency of 
Food Self-quality Inspection System and SWOT Analysis
Min Kyoung Lee*, Mee Hye Kim1, Jung Hyuck Suh1, Joon Goo Lee1, Sung 
Woan Song2, Young Sig Park Korea University Functional Food Research 
Center, Korea, 1Division of Food Contaminent Materials, Korea Food & Drug 
Administration, Korea, 2Korea Food Industry Association, Korea

In Korea, several tests are carried out step by step in the production and 
distribution of safe food, in order to determine whether the foods currently 
produced and distributed are properly comply with standards, specifications for 
food safety. In order to promote convenience and reduce costs for related 
companies, self quality inspection system is performed. In this study, prepared 
by the quality inspection system, on the efficiency and quality checks in order 
to foster self-inspection agency, self-performed companies, external companies 
commissioned to conduct targeted at the problems caused by the quality system 
for the recognition, and to evaluate the present status of quality of self- 
inspection system in order to find ways to enhance the effectiveness of food 
safety and food industry associations in cooperation with the survey was 
conducted by each of the target of the survey response data analysis tasks 
associated with department representatives to organize the data collected of the 
opinions of SWOT Plan to improve efficiency through the analysis of the basic 
materials were prepared.

P10 -112

Characterization of Isolated Staphylococcal Bacteriophages from 
Bovine Feces
Eun-Jin Kim*, Young-Duck Lee, Jong-Hyun Park Department of Food Science 
and Biotechnology, Gachon University, Korea

Staphylococcus aureus is a major cause of food poisoning in various foods and 
has a number of diseases which are nausea, diarrhea, and dehydration. Staphy-
lococcal bacteriophages were analyzed to evaluate the effect for biocontrol of 
Staphylococcus aureus. The four phages (SAP27, SAP28, SAP29, SAP30) were 
isolated from bovine feces and confirmed by plaque assay, morphological 
characteristics using TEM, stability in the external environment, and host 
spectrum using spot assay. As the result, morphological analysis indicated that 
SAP27 and SAP29 were belonged to Siphoviridae family. Stability test revealed 
that bacteriophages were virtually unaffected in low PH and ethanol, and 
phages were reduced through the time at high temperatures. Also, host range 
analysis of phages using 143 S. aureus wild strains revealed that 81% of the 
strains were sensitive to SAP27 in spot assay. In case of growth inhibition of S. 
aureus, phages prevented the growth of S. aureus until 8 h of incubation in 
culture broth. In conclusion, isolated phages effectively inhibited the growth of 
S. aureus, and these phages might be used as biocontrol through an application 
to various foods in further studies.

P10 -115

Occurrence and Characterization of Escherichia coli Carrying 
CTX-M from Food Origin in Korea
Haet-Nim Yoon*, Hyo-Sun Kwak1, Gun-Jo Woo Food Safety and Evaluation 
Laboratory, Department of Food Bioscience and Technology, Korea University, 
Korea, 1Korea Food and Drug Administration, Korea

Different CTX-M β-lactamases are currently recognized and prevalence of 
CTX-M extended-spectrum β-lactamases (ESBLs) was increased to induce a 
serious threat to human. But, there is a lack of studies on pattern of ESBL 
genes, particularly in relation to the CTX-M family in Korea. Therefore, the 
purposes of this study were to investigate the prevalence of CTX-M in Korea 
and to characterize chicken isolates of CTX-M producing E. coli collected from 
16 traditional markets. E. coli isolates were tested for antimicrobial suscep-
tibility by a disc diffusion method and MIC. The isolates were also analyzed to 
check the presence of β-lactamases genes and plasmid-mediated quinolone 
resistance genes. Transferability of CTX-M determinants was confirmed 
through replicon typing and conjugation experiments. To the best of our 
knowledge, this is the first report of foodborne E. coli isolate producing 
CTX-M-15 ESBL in Korea. To control the dissemination of the resistance gene, 
continous monitoring of CTX-M-producing E. coli should be performed on 
food origins as well as human.

P10 -113

Monitoring Study of Isolation and Managemental Method of Fungi 
in Food
Hye-Jin Na*, Sang-Ho Lee, Hyun-Jung Gwak, Hun-June Lee1, Yong-Chjun 
Park2 Fungi Research Center, Korea Food Information Institute, Korea, 
1Hygiene and Microbiology Research Center, Japan, 2National Institute of 
Food and Drug Safety Evaluation, Korea

Currently, Korea's food category consumer complaints consultation number of 
the fungus caused that whole 12.3% of a fungus foreign matter that caused the 
complaint is actually a strange thought to be, and food safety management even 
in the mold the major risks of the has emerged as one. Foreign matter in food is 
difficult to remove all, and there are several factors to limit. There's the problem 
of fungus matter is spread to the social problems. In this research, to evaluate 
the indoor air quality of food manufacturing plants, and identification of the 
major fungi were performed according to morphological method using the giant 
culture and slide culture. In the result, the fungi were identified as belonging to 
11 genera in baked goods manufacturing plants. The drinks manufacturing 
plants were identified as belonging to 8 genera. And the fungi were identified as 
belonging to 17 genera in noodles manufacturing plants. As part of the effort to 
control the quality of the indoor air of food manufacturing plants, our results 
show that continued studies are clearly warranted. 

P10 -116

Isolation of VanA-type Vancomycin-resistant Enterococcus Strains 
from Vegetable
Min-Tae Kim*, Hyo-Sun Kwak1, Gun-Jo Woo Laboratory of Food Safety and 
Evaluation, Department of Food Bioscience and Technology, Korea University, 
Korea, 1Korea Food and Drug Administration, Korea

The emergence of vancomycin-resistant enterococci (VRE) is increasingly 
serious problem throughout the world and is likely to increase in Korea. In this 
study, enterococci were isolated from the frequently consumed vegetable 
samples. A total of 101 enterococci (45 E. faecium, 56 E. faecalis) were 
recovered from vegetables. Susceptibility to 13 antibiotics was performed by 
disk-diffusion agar method and MIC (agar dilution method) recommended by 
CLSI guidelines, in the recovered VRE isolates. Three VRE isolates were 
High-level resistant to both Vancomycin and Teicoplanin. vanA gene was 
confirmed using PCR. In addition, all three strains showed resistant phenotypes 
to nine antimicrobials. The genetic background was confirmed by MLST and 
PFGE. Considering that the vegetables are consumed without any heat 
treatment, VRE detection in vegetables in this study may suggest that this 
finding might be the potential threat to in the public health.
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Microbiological Evaluation of Organic Vegetables in a Korean Market
Kyu Seok Jung*, Eunjung Roh, Won Il Kim, Kyeong Hun Park, Dong Hwan 
Lee, Yang Kyun Kim, Jin Beom Kim, Mee Na Jang, Jong Chul Yun, Sunggi 
Heu Microbial Safety Division, National Academy of Agricultural Science, 
RDA, Korea

This study was undertaken to assess the microbiological quality and prevalence 
of pathogens of organic vegetables produced in Korea. A total of 120 organic 
vegetables (perilla leaf, lettuce, tomato, cucumber) were analyzed for the 
presence of aerobic plate count, Escherichia coli O157:H7, Salmonella spp., 
Staphylococcus aureus, Listeria monocytogenes, Yersinia enterocolitica, and 
Bacillus cereus. The total aerobic plate counts were in the range of 6.9 to 7.7 
log CFU/g in perilla leaf, 5.0 to 8.0 log CFU/g in lettuce, 4.0 to 7.5 log CFU/g 
in tomato, and 6.6 to 8.6 log CFU/g in cucumber. The highest counts were 
found on cucumber. B. cereus was detected in 49 of 120 samples. B. cereus was 
in the range of 2.5 to 5.3 log CFU/g in perilla leaf, 2.8 to 5.8 log CFU/g in 
lettuce, 3.3 to 5.3 log CFU/g in tomato, and 1.8 to 4.9 log CFU/g in cucumber. 
None of the organic vegetables samples was positive for E. coli O157:H7, 
Salmonella spp., S. aureus, L. monocytogenes, Y. enterocolitica. This research 
provides information regarding microbiological quality of organic vegetables. 

P11 -003

Artemisia Species Inhibit Cell Proliferation and Induce Apoptosis in 
Human Breast Cancer Cells: Involvement of an Estrogen Receptor 
Alpha (ERa)-related Pathway
Eun Jeong Choi*, Gun-Hee Kim Plant Resources Research Institute, Duksung 
Women’s University, Korea

The aim of the present study was to investigate the anticancer activity of the 
methanol extracts of eight Artemisia species (A. stolonifera, A. selengensis, A. 
japonica, A. Montana, A. capillaris, A. sylvatica, A. keiskeana, and A. scoparia) 
in vitro. We first examined the possible antiproliferatative effects on MCF-7 
(ERa-positive) and MDA-MB-453 (ERa-negative) breast carcinoma cells when 
exposed to each extracts at a concentration of 5-200 ug/mL for 24, 48, 72 h. 
Then after, ERa-related pathway investigated on MCF-7 cells exposed to each 
extracts at a concentration of 10 or 200 ug/mL for 72 h. MCF-7 cells showed 
the strongest antiproliferative response to all extracts tested. However, a 
biphasic effect was observed with extracts inhibiting proliferation at higher 
concentrations and stimulating it at lower ones. ERa expression was similarly 
modulated by the extracts. Moreover, all extracts (200 ug/mL) induced 
apoptosis through downregulation of cyclin D1 and Bcl-2 expression. The 
present study shows that the tested Artemisia species exhibited anticancer 
activities and that these anticancer activities may involve an ERa-related 
pathway.

P11 -001

Nutritional Composition and Antioxidant Activities of Blueberry 
(Vaccinium ashei) Leaf
Yu Na Jo1*, Hee Rok Jeong1,2, Ji Hee Jeong1,3, Hyeon Ju Kim1, Ho Jin Heo1,3 

1Department of Food Science and Technology, Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea, 2Department of Analysis 
research, Pacificpharma Corporation, Korea, 3Division of Life Science and 
Applied Life Science (BK 21), Gyeongsang National University, Korea

The nutritional composition and antioxidant activities of blueberry (Vaccinium 
ashei) leaf extract were investigated. Calcium was the most abundant among 
minerals in blueberry leaf. Amino acids were mainly composed of aspartic acid 
and leucine. The principal free sugars were glucose, sucrose, maltose and 
fructose. Fatty acids and vitamin C were 40.94% in saturated fatty acid, 54.35% 
in unsaturated fatty acid and 112.64 mg/100 g, respectively. Based on a 
bioactivity-guided isolation principle, the resulting ethanolic extracts of blue-
berry leaf were fractionated to separate fractions of n-hexane, chloroform, ethyl 
acetate, and water. Of these ethyl acetate fraction had the best total phenolics. 
Total phenolics and flavonoids were 50.51 mg of GAE /g and 13.09 mg/100 g, 
respectively. The ABTS and DPPH radical scavenging activities of the ethyl 
acetate fraction were 97.53% and 91.62% at a concentration 500 µg/mL. Ferric 
reducing antioxidant power of the ethyl acetate fraction was increased in a 
dose-dependent manner. The results suggest that ethyl acetate fraction from 
blueberry leaf has excellent in vitro antioxidant activities and thus they can be 
used as useful food resources.

P11 -004

The Antioxidant Activity of Daidzein Metabolites, O-DMA and 
Equol, in HepG2 Cells
Eun Jeong Choi*, Kyung Hee Kim, Gun-Hee Kim Plant Resources Research 
Institute, Duksung Women’s University, Korea

Daidzein and its glycoside form daidzin are known to have potential health 
benefits and are metabolized to O-DMA and equol after consumption. We 
investigated the antioxidant activity and cytotoxicity of O-DMA, equol, 
daidzein, and daidzin, and compared their effect on human hepatocelluar 
carcinoma HepG2 cells. For cytotoxicity assays (LDH release and MTT-based 
cell viability), cells were exposed to various concentrations of each compound 
(5-200 uM) for 24, 48, or 72 h. O-DMA and equol did not affect LDH release, 
but higher concentrations (<75 uM) showed inhibition of cell growth. In 
contrast, daidzein and daidzin (200 uM) increased LDH release and cell growth. 
All of the compounds stimulated catalase and total SOD (CuZn- and Mn-SOD) 
activity, and mRNA-, and protein expression; this phenomenon was most 
pronounced for O-DMA and equol; their effects were similar. These data 
suggested that O-DMA and equol possess greater antioxidant properties than 
daidzein and may thus be beneficial for human health.

P11 -002

Effects of Castanea crenata Skin on Aβ25-35-Induced Learning and 
Memory Deficits
Hee Rok Jeong1,2*, Yu Na Jo2, Ji Hee Jeong 2,3, Dong Eun Jin2, Byung Gi 
Song2, Ho Jin Heo2,3 1Department of Analysis research, Pacificpharma 
Corporation, Korea, 2Department of Food Science and Technology, Institute 
of Agriculture and Life Science, Gyeongsang National University, Korea, 
3Division of Applied Life Science (BK21), Gyeongsang National University, 
Korea

To investigate neuronal cell protective effects of ethyl acetate fraction from 
chestnut inner skin, in vitro assays including DCF-DA, MTT and LDH were 
performed. Intracellular ROS accumulation resulting from H2O2 treatment of 
PC12 cells was significantly reduced when ethyl acetate fraction were present 
in the media compared to PC12 cells treated with H2O2 only. In a cell viability 
assay using MTT, the ethyl acetate fraction showed protective effects against 
H2O2-induced neurotoxicity, and LDH release into the medium was also 
inhibited. In addition, the ethyl acetate fraction were improved in vivo cognitive 
ability against Aβ (amyloid β protein)-induced neuronal deficit. High perfor-
mance liquid chromatography analyses showed that galic acid, catechin and 
epicatechin were predominant phenolics in the ethyl acetate fraction. Conse-
quently, the results suggest that chestnut inner skin including above phenolics 
can be ameliorated Aβ-induced learning and memory deficiency, and utilized as 
effective substances for neurodegenerative disorders, notably Alzheimer's 
disease.

P11 -005

The Inhibition Effects of Reactive Oxygen Species by Maillard 
Reaction Products in Caco-2 Cells
Soo Yeon Chung*, Yong Kwon Lee1, Sung Hee Han2, Seog Won Lee1, Chul 
Rhee3 Department of Biotechnology, Korea University, Korea, 1Department 
of Food and Nutrition, Yuhan University, Korea, 2Institute of Life Science and 
Natural Resources, Korea University, Korea, 3Division of Food Bioscience 
and Technology, Korea University, Korea

Maillard reaction products (MRPs) were prepared by heating a mixture of rice 
starch with different dextrose equivalents and glycine. As the dextrose 
equivalent of rice starch increased, the browning intensity and fluorescence of 
the MRPs increased. The antioxidant properties of the MRPs were investigated 
by DPPH radical scavenging activity, reducing power, and phenolic content in a 
chemical system, and were evaluated by measuring reactive oxygen species 
levels and antioxidant enzymes activities in Caco-2 cells. The darkest MRPs, 
MRPs-4, showed the highest antioxidant activity and phenolic content among 
the samples; in addition, it inhibited the cellular oxidative stress. The decrease 
of cell viability and antioxidant enzymes activities caused by reactive oxygen 
species and apoptosis were recovered by MRPs-4. Actually, the addition of the 
MRPs suppressed apoptosis by decreasing the proportion of cells in the sub-G1 
phase. Therefore, these MRPs, as compounds formed by the Maillard reaction, 
are considered to possess an effective antioxidant activity against oxidizable 
substrates.
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Effects of Maillard Reaction Products (MRPs) in a Glucose-glycine 
Model on Retardation of Bile Acid Transport In Vitro
Sung-Hee Han*, Soo-Yeon Chung1, Seog-Won Lee2, 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, 
2Department of Food and Nutrition, Yuhan University, Korea, 3Division of 
Food Bioscience and Technology, Korea University, Korea

In this study, we investigated the effects of maillard reaction products (MRPs) 
produced by a glucose-glycine model on retardation of bile acid transport in 
vitro. The MRPs produced by the glucose-glycine model retarded bile acid 
transport,and MRPs produced in 9 h (MRP9) were significantly more effective 
than other MRPs. Theretardationeffects of all MRPs correlated linear with the 
kinetics of bile acid transport, in which were lower than the kinetic constant of 
bile acid only in solution. Among MRPs, the kinetic constant of MRP9 was the 
lowest (12.0) value. Reducing sugar contents of MRPs were reduced as the 
maillard reaction progressed, and the glucose content of MRP9 was the lowest 
value (87.8%). Browning intensity and antioxidant activity of the MRPs 
increased as the maillard reaction time was increased from 1 h to 49 h. 
Therefore, an appropriate heating time for MRPs resulted in production of 
browning compound, increased antioxdative activity, and higher retardation 
effect on bile acid transport in vitro. 

P11 -009

Effects of Commercial Yakju on Anti-oxidant Activity
Sung-Won Cho*, Sang-Jin Lee, Woo-Chang Shin Research Institute, Kooksoondang 
Brewery Co., Ltd., Korea

Yakju represents Korean traditional alcohol beverage using fermentation with 
nuruk. The objective of this study was to determined effects of commercial 
yakju extracts (YE) on anti-oxidant systems. YEs obtained from the 70% 
ethanol extracts 5 commercial yakju, which were purchased from markets. 
YE#1 displayed the potent ABTS radical scavenging activity. The activity of 
xanthine oxidase which converts xanthine into uric acid, generating superoxide 
ions, was inhibited by YE#1 and YE#2. All treatment with YEs in H2O2-treated 
HepG2 cells showed the increase in activities of antioxidant enzymes, super-
oxide dismutase (SOD) and glutathione peroxidase (GPx), and up-regulation of 
these gene expressions, compared with H2O2-treated cells. Remarkably, YE#1 
and YE#2 displayed the potent increase in gene/protein expression of SOD and 
GPx. In addition, YE#1 and YE#2 increased the levels of nuclear factor 
erythroid 2-related factor 2 (Nrf2) mRNA expression, which is a key oxidative 
stress response modifier. Our data indicate that yakju may contain anti- 
oxidative components and raw starch fermentation contributes to the effects of 
YE#1 and Y#2.

P11 -007

Extracts of Jubak Confer the Potential to Regulate Adipogenesis, 
Hepatic Lipid Accumulation, and Anti-photoageing
Sang-Jin Lee*, Sung-Won Cho, Yi-Young Kwon, Hee-Suk Kwon, Jung-Bin 
Son1, Hyung-Ho Park1, Seung-Hoon Lee1, Ho-Yong Sohn2, Jong-Sik Kim1, 
Woo-Chang Shin Research Institute, Kooksoondang Brewery Co., Ltd., Korea, 
1Department of Biological Sciences, Andong National University, Korea, 
2Department of Food and Nutrition, Andong National University, Korea

Jubak is a by-product of the process in alcohol fermentation. In this study, the 
inhibitory effects of Jubak extracts (JEs) were investigated on lipid metabolism 
and photoageing. Firstly, JEs significantly suppressed adipocyte differentiation 
in mouse 3T3-L1 pre-adipocyte cells and down-regulated adiponectin, peroxi-
some proliferator-activated receptor-alpha (PPAR-alpha, and stearoyl-CoA 
desaturase (SCD-1) genes, which are highly associated with adipogenesis. JEs 
reduced gene expression of sterol regulatory element binding protein 1c 
(SREBP1c) and its target proteins, such as fatty acid synthase (FAS) and SCD1 
in HepG2 cells. In contrast, gene expression of PPAR-gamma and CD36 were 
increased. In addition, JEs significantly inhibited in vitro mushroom tyrosinase 
activity and reduced cellular melanin contents in B16F1 cells. JEs showed the 
inhibition of proteolytic activities of matrix metalloproteinases (MMPs) and 
gene expression of MMP-1. These results suggest that JEs may have consi-
derable potential as natural ingredients for lipid metabolism and functional 
cosmetics.

P11 -010

Anti-inflammatory Effects of Mung Bean Extract on DSS Induced 
Colitis Model
Sun Ho Lee*, Jin Lee, Sae Hun Kim Division of Food Bioscience and 
Technology, Korea University, Korea

Mung beans had various physiological activities, such as antioxidant, antifungal 
and antiinflammatory activity. Inflammatory bowel diseases (IBD) are a group 
of chronic inflammatory conditions of the small and large intestine and include 
major diseases. There is evidence that patients with IBD have a risk of 
developing intestinal cancer, although the mechanisms are not fully understood. 
The dextran sodium sulfate (DSS)-induced colitis mouse model develops 
characteristics similar to those of ulcerative colitis patients. We studied how 
chronic colitis would be related to Mung bean ethanol extract (MBE). BALB/c 
mice were treated 4% DSS in the water for 7 days after pre-treatment of MBE. 
The changes of body weight and clinical score were decreased after treatments 
of DSS. However MBE group mice’s colon was palliated. Mesenteric lymph 
node (MLN) mRNA expression of IL-1β, TNF-α and IFN-γ was evaluated. DSS 
treated mice mRNA of pro-inflammatory cytokines level were increased but 
mRNA of the MBE group were reduced. These results suggested that MBE 
could be possible to prevent or palliate the symptom of DSS colitis and 
clinically usage of inflammatory bowel problems.

P11 -008

Inhibitory Effects of Makgeolli Containing Oriental Herbs on Skin 
Pigmentation and Wrinkling in Human Skin Cells
Yi-Young Kwon*, Sang-Jin Lee, Sung-Won Cho, Myoung-Jin Im1, Hee-Suk 
Kwon, Woo-Chang Shin Research Institute, Kooksoondang Brewery Co., Ltd., 
Korea, 1Migreen Oriental Medical Clinic, Korea

Extrinsic skin aging, one of the skin aging process, is characterized by loss of 
skin tone and resilience, irregular pigmentation, and deep wrinkles. The aim of 
this study was to investigate effects of Makgeolli with 4 oriental herbs (Lycium 
chinense MILL., Glycyrrhiza uralensis Fisch., Morus alba L., and Saururus 
chinensis Baill) on skin whitening and anti-wrinkling in human skin cells. We 
prepared this Makgeolli extracts (MOH) with 70% ethanol. MOH significantly 
inhibited in vitro mushroom tyrosinase activity and reduced the cellular and 
secreted melanin contents in B16F1 cells. MOH down-regulated the protein 
expression of tyrosinase related protein (TRP)-1/-2, which are key role in 
melanogenesis. Treatment with MOH in HaCaT cells inhibited the proteolytic 
activities of matrix metalloproteinases (MMPs) in a dose-dependent manner. In 
addition, MOH showed down-regulation of MMP-1 gene expression in HS68 
cells. These results indicate that MOU may be a great potential candidate as 
cosmeceutical ingredients with whitening and anti-wrinkle effects.

P11 -011

Effects of Mineral-rich Sun-dried Salt Intakes in GK Rats
YongXie Jin*, JongMin Na, SeNa Kim, JungBong Kim, YoungSook Cho, 
HaengRan Kim, SoYoung Kim Functional Food & Nutrition Division,
Department of Agrofood Resources, National Academy of Agricultural Science 
(NAAS), Rural Development Administration (RDA), Korea

The study was aimed to determine the effect of mineral-rich sun-dried salt on 
diabetes associated with alterations in blood glucose induced by high salt intake 
for 14 weeks in diabetec Goto-Kakizaki rats and nondiabetic wist rats. These 
animals were divided into eight groups; the normal group (NO), purified salt 
group (PS), imported gray salt group (IG), gray salt group (GS1, GS2), white 
salt group (WS1, WS2) and bamboo salt group (BS). Salt samples (1g/kg body 
weight) was orally administered daily for 12 weeks. PS group had higher blood 
glucose (118.8±16.0 mg/dL) than normal group (84.9±3.4 mg/dL), IG Group 
(115.0±6.1 mg/dL), GS1 group (113.8±10.8 mg/dL), GS2 group (114.3±5.0 mg/dL), 
WS1 group (114.0±10.1 mg/dL), WS2 group (106.3±6.8 mg/dL) and BS group 
(107.8±11.4 mg/dL). Plasma glucagon content of PS group (380.7±207.1 pg/dL) 
was significantly higher NO group (309.9±105.2 pg/dL). IG, GR, GS1, GS2, 
WS1, WS2 and BS groups were decreased by 10.3%, 16.8%, 5.5%, 5.8%, 3.6% 
and 3.1% of the PS, respectively. Therefore, sun-dried salts are considered to be 
effective in the improvement of blood glucose and plasma glucagon levels in 
GK rats.
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P11 -012

Nutritional Characteristics and Antioxidant Properties of Cultured 
Wild Ginseng Roots Extract
Sung-Jin Park*, Young-Eon Kim1 Hallym Polytechnic University, Korea, 
1Korea Food Research Institute, Korea

The purpose of this study is to determine the possibility of using cultured wild 
ginseng roots as natural health food source. To accomplish this purpose, the 
contents of general nutrients and antioxidant properties of cultured wild ginseng 
roots were measured. The contents of carbohydrate, crude protein, crude lipid 
and ash were 61.72%, 17.36%, 0.23%, and 10.90%. And the calories of 
cultured wild ginseng roots were 323.97 kcal. The protein was contained total 
18 different kinds of amino acids, the contents of 11.62 g. The K was the largest 
mineral followed by P, Ca, and Mg, which means cultured wild ginseng roots 
waalkali material. The contents of saturated fatty acid and unsaturated fatty 
acids were 27.14%, 72.48%. Total phenolic contents of cultured wild ginseng 
roots was 11.2 mg/100 g, and total flavonoids contents was estimated as 4.2 
mg/100 g. Based on the above results, we deemed that the cultured wild 
ginseng roots might have potential antioxidant activities. It is expected that 
follow up study of cultured wild ginseng root through developing processed 
food and evaluation of their functional properties would provide useful 
information as a source of medicinal foods.

P11 -015

Determination of Antioxidants in Tea Samples by Using ESR 
Analyzer
Byeong Keun Kim*, Hyun Jung Jung, Eun Ah Lee, Dong Hee Kim, Tae 
Kyung Sung1, Sung Hyeok Jang1, Cheong Tae Kim Food Safety Research 
Institute, Nongshim Co., Ltd., Korea, 1SunBS Co., Ltd., Korea

The use of DPPH for a radical scavenging measuring method is widely used for 
estimating the antioxidative potential of food and foodstuffs. The purpose of 
this study is to evaluate the radical scavenging activity of 10 species tea 
samples, by using classical assay and ESR method. The signal intensity of 
DPPH solution (0.1-0.3 mM) was measured under the conditions of center field 
335.344 mT and scan time 1 min using the ESR analyzer. They were propor-
tional to the concentration of DPPH solution. Peppermint tea showed the 
highest (97.5%), followed by green tea (97.1-97.5%) and rooibos tea (38.5%) in 
terms of radical-scavenging activity using ESR method. These values showed a 
relatively good agreement with those obtained by the Blois method. The 
absorbance of DPPH in the samples decreases when the radical is reduced by 
antioxidants. The absorbance in the spectrometric method could be interfered 
with sample pigments. So, it is supposed that DPPH method is not suitable for 
processed food with related color. We had conducted ESR method to prevent 
the interference caused by food figments. This method could be suitable for 
determining the antioxidant from varieties of processed food.

P11 -013

Identification of Sedum kamtschaticum, Lythrum anceps, and Astilbe 
chinensis var. davidii as Inhibitors of PPAR-γ Expression and Lipid 
Accumulation
Woo-Seok Jang*, No-Joon Song, Hyang-Jin Yoon, Cho-Rong Seo, Kye-Won 
Park Department of Food Science and Biotechnology, Sungkyunkwan University, 
Korea

The global epidemic of obesity is the leading cause for metabolic syndromes. In 
this report, extracts from wild vegetables were screened and Sedum kamtscha-
ticum, Lythrum anceps, and Astilbe chinensis var. davidii were isolated as 
putative anti-adipogenic herbal extracts. Cell viability, lipid accumulation, and 
adipocyte marker expression were determined to validate the effects of the 
selected extracts on adipogenesis. All of the extracts suppressed lipid accu-
mulation in C3H10T1/2 cells, primary mouse embryonic fibroblasts, and 
3T3-L1 cells in a dose-dependent manner. These extracts inhibited mRNA 
expression of peroxisome proliferator-activated receptor gamma (PPAR-γ) and 
its downstream target genes such as adipocyte protein 2 (aP2), lipoprotein 
lipase, adiponectin, and CD36. They also consistently suppressed PPAR-γ and 
aP2 protein expression. Additionally, we showed that these extracts generated 
from different parts and/or various harvest periods similarly inhibited adipocyte 
differentiation. Taken together, these results identify these extracts as 
anti-adipogenic natural products and provide their potential beneficial roles in 
obesity and related metabolic syndromes.

P11 -016

Antioxidants and Anti-obesity of Hot Water and Ethanolic Extracts 
from Crataegi fructus
Sung-Jin Park*, Byoung-Kon Choi1, Sang-Young Seo2, Seon-Mi Yoo3 Hallym 
Polytechnic University, Korea, 1Agriproduct Processing Experiment Station, 
Korea, 2Jeolabuk-do Agricultural Research & Extension Services, Korea, 
3Rural Development Administration, Korea

Recent studies that Crataegi fructus is a significant source of bioactive phenolic 
compounds. In this study, the hot-water and 80% ethanolic extracts of C. 
fructus were assessed as to their total phenol content, total flavonoids content, 
antioxidant activity (DPPH radical-scavenging activity and reducing power), 
and anti-obesity activity. The results showed that the total phenol contents of 
the hot water extract and the 80% ethanolic extract were 44.4 mg and 64.1 
mg/g, respectively. The total flavonoids contents of the hot water extract and 
the 80% ethanolic extract were 7.3 mg and 9.2 mg/g, respectively. The DPPH 
radical-scavenging activity and reduncing power of the 80% ethanol extract 
from Crataegi fructus was significantly higher than those of the water extract 
(p<0.05). During the adipocyte differentiation, the 80% ethanolic extract of C. 
fructus more significantly inhibited lipid accumulation and ROS production 
than the 3T3-L1 cells that were treated with hot water extract. These results 
indicate that C. fructus extracts can inhibit adipogenesis through modulation of 
ROS production associated with radical-scavenging activities.

P11 -014

The Phytoestrogen, Genistein is the Key Pro-osteogenic Compound 
in Dichloromethane Fractionated Extracts from Sophora japhonoca L.
Hyang-Jin Yoon*, Woo-Suk Jang, No-Joon Song, Cho-Rong Seo, Kye-Won 
Park Department of Food Science and Biotechnology, Sungkyunkwan University, 
Korea

The present study investigated the effect of Sophora japonica L. (SJ) on the 
osteoblast differentiation and further aimed to identify the bioactive compound 
from SJ. The mature fruit of SJ was partitioned with the various fractionated 
extracts and tested their effects on osteoblast differentiation of C3H10T1/2 
cells. Among the fractions, DCM fractionated extract (SJDE) most robustly 
increased ALP activity. SJDE dose dependently stimulated ALP activity, matrix 
mineralization, induced expression of osteoblast markers such as ALP, Osterix, 
OCN. Consistent with the prominent effects of SJDE, genistein is the most 
abundant and unique compound in the SJDE among the various fractionated 
extracts. Additionally, genistein and DCM similarly modulated the expression 
of estrogen target genes and were both active in transfection assays for 
measuring estrogen agonistic activity. Finally, treatment of estrogen receptor 
antagonist abolished the effects of SJDE, further supporting the idea that the 
genistein in SJDE mediates the pro-osteogenic effects. Together, our study 
identified the genistein as the key phytoestrogen and that is responsible for the 
effects of SJ on osteoblast differentiation. 

P11 -017

Vegetable Juice which was Fermented by Lactobacillus plantarum
HY7712 Ameliorates Hyperlipidemia in Rats Fed on a High-fat and 
High-cholesterol Diet
Myoung-Hee Lee*, Hong-seop Yoon, Do-Young Park, Young-Tae Ahn, 
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. Furthermore the fermented products have 
additive benefits through fermentation with lactic acid bacteria which have 
functional properties. The purpose of the present study was to evaluate the in 
vivo efficacy of vegetable juice which was fermented by Lactobacillus 
plantarum HY7712 in high-fat and high-cholesterol diet fed rats. The supple-
mentation of the vegetable juice significantly lowered total cholesterol and 
triglyceride concentration levels in the plasma and liver (p<0.05) compared to 
the high-fat and high-cholesterol diet group. In terms of LDL-cholesterol, the 
vegetable juice fed groups had significantly lower LDL-cholesterol levels than 
the high-fat and high-cholesterol diet group. In conclusion, the supplementation 
of the vegetable juice improved the plasma and hepatic lipid profile in rats by 
lowering plasma and/or hepatic cholesterol, triglyceride and LDL-cholesterol, 
thereby improving the atherogenic index.
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P11 -018

Dandelion Leaf Extract Protects against Liver Injury Induced by 
Methionine- and Choline-deficient Diet in Mice
Munkhtugs Davaatseren1,2*, Hye Jeong Yang1, Jin Taek Hwang1, Jae Ho Park1, 
Hyun-Jin Kim1, Myung-Sunny Kim1, Min Jung Kim1, Dae Young Kwon1, 
Haeng Jeon Hur1, Mi Jeong Sung1 1KFRI, Korea, 2UST, Korea

We investigated the hepatoprotective effects of the extract of dandelion leaves 
(Dan) on a murine model of methionine- and choline-deficient (MCD) 
diet-induced nonalcoholic steatohepatitis. C57BL/6 mice were fed for 4 weeks 
with one of the following diets: Cont, MCD, MCD diet supplemented with Dan 
at 200, 500 mg/(kg body weight·day) (MCD+D200, MCD+500). Hepatic 
function was assessed by evaluation of the following parameters: liver 
histology; plasma levels of ALT, TG, MDA, and reduced GSH; expression 
levelsof TNF-α and IL-6; and levels of caspase-3 and pJNK/JNK protein. 
Histopathological evaluations revealed that addition of Dan to the MCD diet 
dampens the severity of the clinical signs of NASH. Moreover, Dan led to a 
significant reductionin the serum levels of ALT, hepatic TG, and MDA, and in 
the expression levels of TNF-α, and IL-6; on the contrary, the levels of reduced 
GSH increased. At the post-transcriptional level, Dan significantly reduced the 
activation of procaspase-3 to active caspase-3, and the phosphorylation of JNK. 
These results suggest that the beneficial effects of Dan on NASH are mainly 
due to its antioxidant and anti-inflammatory activities.

P11 -021

Isolation of Acetylcholinesterase Inhibitor from Korean Edible Plants 
against Alzheimer’s Disease
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

Alzheimer’s disease (AD) is the most common form of dementia and is clini-
cally characterized by progressive cognitive decline associated with impairment 
in activities of daily living and progressive behavioral disturbances throughout 
the disease course. In AD patients, acetylcholine (ACh) which is neurotrans-
mitter in central nervous system is rapidly broken down by an enzyme, 
acetylcholinesterase (AChE). Accordingly, one strategy for the treatment of AD 
is the use of AChE inhibitors to enhance the level of Ach in brain. In order to 
search for new AChE inhibitor, many kinds of Korean plants were screened by 
using the colorimetric determination method of Ellman et al. for AChE activity. 
According to the screening results, the ethanol extract from sample D exhibited 
the highest inhibition. After screening of samples, the ethanol extract of the 
selected sample was subsequently partitioned three times with n-hexane, 
chloroform, and ethyl acetate, respectively. The three fractions of chloroform 
represented the highest inhibitory activity against AChE.

P11 -019

The Phenolic Constituents of Propolis from Different Regions of 
Korea
Sun-Il Park*, Su Jin Choi, 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 investigated the phenolic constituent of the ethanol extracts of 
Korean propolis (EEP) from various geographic origins. The major constituents 
in EEP were identified by high-performance liquid chromatography (HPLC) 
analysis with a photodiode array (PDA) and mass spectrometric (MS) detection, 
and each component was quantitatively analyzed. The constituents and quanti-
tative values in the propolis varied with the geographic origins. All Korean 
propolis samples except one from Jeju island had relatively similar phenolic 
constituents. Propolis from Chungju contained large amounts of compounds, 
such as caffeic acid, kaempferol, pinobanksin 3-acetate, and galangin. Propolis 
from Jeju island, which is located in the most southern region of Korea and is 
distant from the other samples areas, showed different composition from those 
from other areas.

P11 -022

Protection of Korean Edible Plant against Amyloid β Peptide-induced
Toxicity
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

Alzheimer's disease (AD) is the most prevalent neurodegenerative disease and 
the most common cause of dementia. However, there is no known way to halt 
or cure the neurodegenerative disease. Oxidative stress is a cardinal hallmark of 
the disease and has been considered as therapeutic target for AD treatment. The 
ethanol extract of sample G was selected by screening. To examine the 
protective effect of sample G against amyloid β peptide (Aβ1-42)-induced 
learning and memory impairment in mice, Y-maze and passive avoidance test 
were performed. As a result, treatment with the ethanol extract of sample G 
increased spontaneous alternation behavior of the Aβ1-42 injected mice. Mice 
were allowed free access to drinking water (control) or water containing sample 
G (400 mg/kg, 800 mg/kg, 1200 mg/kg per day). After 3 weeks, Aβ1-42 (410 
pmol) was administered via intracerebroventricular injection. These results 
demonstrate that the ethanol extract of sample G induces resistance to Aβ1-42

toxicity in brain. This study suggests that sample G should be a useful 
ameliorating agent against Alzheimer's disease.

P11 -020

Purification of Anti-Alzheimer’s Disease Components against 
Hydrogen Peroxide-induced Oxidative Damage
Cho R. Kim*, Soo J. Choi1, Hye K. Kim2, Hong Y. Cho, Dong H. Shin 
Department of Food and Biotechnology, Korea University, Korea, 1Graduate 
School of Life Science and Biotechnology, Korea University, Korea, 
2Department of Food and Biotechnology, Hanseo University, Korea

Alzheimer’s disease (AD), a neurodegenerative disorder, is characterized by 
senile plaques, neurofibrillary tangles, and loss of neurons. The main consti-
tuent of senile plaques is amyloid beta peptide (Aβ), an insoluble protein that 
produced by the sequential actions of β- and γ-secretase on amyloid precursor 
protein (APP). Aβ neurotoxicity can be caused by the generation of reactive 
oxygen species (ROS) with resultant oxidative stress and apoptotic neuronal 
cell death in the brains of AD patients. In this study, various natural plants 
extracts were screened for searching the effective active component against 
oxidative damage in neuronal cells line. The protective effects were evaluated 
by 2’,7’-dichlorofluorescin diacetate (DCF-DA) assay, and 3-(4,5-dimethyl-
thiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. Among the samples, 
the ethanol extract of sample D which exhibited the highest protective effects 
was selected. The extract was partitioned with n-hexane, chloroform, ethyl 
acetate, respectively, for three times. In results, the ethyl acetate layers were 
selected for further purification because they showed the highest activity.

P11 -023

Determination of Bioactive Compounds and Antioxidant Activity 
from the Laver (Porphyra Tenera)
Eun-Sun Hwang*, Mi-Hee Choi1 Dept. of Nutrition and Culinary Science, 
Hankyong National University, Korea, 1Dept. of Food and Nutrition, Duksung 
Women's University, Korea

We determined the bioactive compounds and antioxidant activity from the laver 
(Porphyra Tenera) with different solvent extraction. Laver was extracted with 
different solvents such as hot water, methanol and ethanol. The procedures 
applied for the same sets of the extracts using identical calibration procedures 
and common standards allowed better comparison of the results obtained by 
DPPH, ABTS and ORAC methods. TPCs of laver in 70% methanol, 70% 
ethanol and water extracts were 33.05 mg GAE (gallic acid equivalent), 31.69 
mg GAE and 28.36 mg GAE in g dry weight, respectively. TFCs of laver in 
70% methanol, 70% ethanol and water extracts were 9.34 mg CE (catechin 
equivalent), 36.63 mg CE and 3.35 mg CE in g dry weight, respectively. The 
values of antioxidant activity of the sets of samples correlate very well for all 
used methods. The overall results support that both laver contain bioactive 
compounds such as polyphenol and flavonoids and they may play a positive 
role in our health. 
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Hemopoietic Effects of Deer Antler Extract on Dietary Induced Iron 
Deficiency Anemia Rats
SoYeon Park*, Hyun-Sun Lee, Chul Soo Park1, Moon Jea Woo1, Sang Hun 
Lee1, Jin Soo Kim1, Kyung Soo Ra2, Hyung Joo Suh Department of Food 
and Nutrition, Korea University, Korea, 1Kwang Dong Pharmaceutical Co., 
Ltd., Korea, 2Department of Food and Nutrition, Daegu Technical College, 
Korea

This study was to investigate the protection of the deer antler extract (DA) in an 
anemia model induced by iron deficiency diet (ID). Female Sprague-Dawley 
rats were fed an ID for 5 weeks to induce iron deficient anemia, and then iron 
supplemented by oral injection for 1 week. The ID group was then subdivided 
into the following four treatment groups. Control (ID+vehicle), DA 200 
(ID+200 mg/kg/day), DA 500 (ID+500 mg/kg/day) and positive control (heme 
iron 0.2 mg/kg/day) groups. ID to rats caused a significant anemiaresponse with 
significant decrease in hemoglobin levels compared to those in the normal rat. 
For DAtreated groups, the level of hemoglobin and hematocrit increased signi-
ficantly than control group. Furthermore, concentration of liver and spleen iron 
significantly increased than control group. DAtreated groups significantly 
improved mRNA expression of divalent metal transporter-1 DMT-1. Moreover, 
The activity of δ-aminolevulinic acid dehydratase (ALAD) in liver was 
increased significantlyin DAtreated groups. These results could be concluded 
that the DAimproved anemia induced by ID through improving hematological 
values, DMT-1 expression level, ALAD enzyme activity.

P11 -027

Effect of Calcium Binding Peptide using Sericin Hydrolysates on 
Osteoporosis in Ovariectomized Rats
Minzhe Pang*, Eun Young Jung, HyeIn Park, Eu Ddeum Park, Un Jae 
Chang1, Sung-Hoon Oh2, Hyung Joo Suh Department of Food and Nutrition, 
Korea University, Korea, 1Department of Food and Nutrition Dongduk 
Women’s University, Korea, 2Department of Food and Biotechnology, Shin 
Ansan University, Korea

This study was designed to evaluated the effects of Ca binding peptide from 
sericin hydolysates in the ovariectomized (OVX) rats. Ten-week-old female rats 
were OVX and fed Ca-deficient diet for four weeks to create an osteoporotic 
model. Rats were divided into five groups (Sham: sham operated; OVX-C: 
non-treatment after OVX; OVX-MC: milk-Ca treatment after OVX; OVX-OC: 
organic Ca treatment after OVX; OVX-IC: inorganic Ca treatment after OVX, 
and then administered the drinking water for four weeks. Estradiol levels in serum 
were higher in OVX-MC and OVX-OC groups than OVX-C. The bone volume 
fraction in the Ca supplement groups was significantly increased than OVX-C. 
Both of bone mineral density (BMD) and bone mineral content (BMC) levels in 
the OVX-MC and OVX-OC were higher than OVX-IC. Osteocalcin levels of 
serum in OVX-MC and OVX-OC significantly decreased comparing with 
OVX-C. The content of released collagen type I in serum was decreased in the Ca 
supplement groups than OVX-C, especially OVX-OC showed statistical signific-
ance. These results demonstrate that the organic Ca made using sericin hydoly-
sates supplement had positive effects on osteoporosis in ovariectomized rats.

P11 -025

Protective Effect of Opuntia humifusa (Cheonnyuncho) against 
UVB-induced Photoaging in HaCaT and Hairless Mouse
Mi-Ryung Kim*, Yoo-Kyung Kim, Hyun-Sun Lee1, Hyun Jung Lee1, Jae 
Hwan Kim2, Hyung Joo Suh Department of Home Economics Education, 
Korea University, Korea, 1Department of Food and Nutrition, Korea 
University, Korea, 2Neo Cremar Co., Ltd., Korea

We investigated the skin protective effect of Cheonnyuncho extract (CE) 
against Ultraviolet-B-induced photoaging. In vitro system, we studied the 
effects of the CE on production of hyaluronic acid (HA) and suppression of 
hyaluronidase (HYAL) in human skin cells (HaCaT). CE markedly increased 
the mRNA expression of HA synthase (HAS) 2-1 up to 188%, HAS 2-2 up to 
176% and HAS 3 up to 154%. Moreover CE suppressed the mRNA expression 
of HYAL in HaCaT. Therefore, anti-photoaging activity of CE was further 
investigated in hairless mice exposed to chronic UVB. CE was topical applied 
(1 mg/cm2 (CE-H) and 0.5 mg/cm2 (CE-L) skin area) to hairless mice, which 
were then exposed to gradient doses of UVB (36-144 mJ/cm2, for 10 weeks on 
alternate days). The CE-L group significantly increased the skin water-holding 
capacity than those of UVB control or CE-H. Immunostaining of back skin was 
performed to investigate for MMP-2, MMP-9 and type I, type IV collagen. 
Chronic UVB exposure induced higher levels of MMP-2, MMP-9 and 
degradation of collagens. The CE-L group significantly normalized the changes 
induced-UVB irradiation. Furthermore, the CE-L group showed high effect than 
the CE-H group.

P11 -028

Anti-hyperglycemic Effects of Ginsenosides Rh2 and F1 in T2DM 
Mice Model
Seung Ri Lee1*, Jin Sun Oh1, Geun Eog Ji1,2 1Department of Food and 
Nutrition, Research Institute of Human Ecology, Seoul National University, 
Korea, 2Research Institute, Bifido Inc., Korea

The effects of ginsenosides Rh2 and F1 on type 2 diabetes mellitus were 
investigated in C57BL/KsJ-db/db mice. Animals were divided into three groups 
and administered orally with ginsenosides Rh2 and F1 for 9 weeks, and 
analyzed on fasting blood glucose levels and the intakes of food and water 
every week, serum insulin, adiponectin levels, and lipid profile indexes at 0, 3, 
and 9th week, HbA1c levels and sAST/ALT levels at 9th week. Oral glucose 
tolerance test (OGTT) was also performed before anesthesia. The fasting blood 
glucose and HbA1c levels of Rh2 and F1 groups were significantly decreased 
as compared with those of diabetic control group. In OGTT, when glucose 
response was expressed as the area under the curve (AUC), AUCs were reduced 
in Rh2 and F1 groups suggesting an improvement of glucose tolerance. F1 
group also showed preventive effects on β-cell damage in histological analysis 
of pancreas and tended to ameliorate the insulin secretion of pancreatic β-cell in 
immune-histological staining. In conclusion, ginsenosides Rh2 and F1 could be 
potentially useful components for the prevention of diabetes mellitus.

P11 -026

Selenium Binding Peptide Using Sericin Hydrolysates on Bioavail-
ability and Hepatoprotective Activity against Selenium Deficient Rats
Hyunji Lee*, Eun Young Jung, JeungHi Han, You Kyung Yeon1, Song Hwan 
Bae2, Hung Soo Son3, Hyung Joo Suh Department of Food and Nutrition, 
Korea University, Korea, 1Division of Food Bioscience and Technology, Korea 
University, Korea, 2Department of Food and Biotechnology, Hankyong 
National University, Korea, 3Department of Food and Biotechnology, Shin 
Ansan University, Korea

This study was performed to investigate the effects of selenium binding peptide 
from sericin hydrolysates on bioavailability and hepatoprotective activity in 
selenium-deficient rats. Three-week-old male rats were fed Se-deficient diet for 
four weeks. Rats were divided into five groups (Normal diet; DD: no treatment 
with selenium deficient diet; DD+FS: fucoidan+selenite; DD+OS: organic- 
selenium; DD+IS: inorganic-selenium) and then administered the drinking water 
for four weeks. There is no difference in feed efficiency ratio (FER) and body 
weight gain between DD and other selenium supplement groups. The glutamic 
oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT) levels 
of DD+OS seemed to be lowered than DD, respectively. The selenium contents of 
serum and liver were significantly higher in DD+FS and DD+OS than DD. The 
glutathione (GSH) and malondialdehyde (MDA) concentration were known to be 
markers of antioxidant defense system. The GSH contents of DD+FS and DD+OS 
were significantly higher than DD. The MDA content was decreased in selenium 
supplement groups than DD, especially DD+OS showed statistical significance.

P11 -029

Isolation of Calcium-binding Peptides from Barley Protein Hydro-
lysates
Dong Won Choi*, Ji Hye Lee, Kyung Bin Song Department of Food Science 
and Technology, Chungnam National University, Korea

Barley proteins are underutilized in the field of food processing, although they 
are good source of proteins. Therefore, to prepare calcium-binding peptides as 
calcium supplement, barley proteins were hydrolyzed using Flavourzyme for 18 
h and the hydrolysates were ultra-filtered under 3 kDa as a molecular weight. 
The degree of hydrolysis was determined and monitored using trinitrobenzene-
sulfonic acid and sodium dodecyl sulfate-polyacrylamide gel electrophoresis. 
The membrane filtered peptides were fractionated using ion exchange and 
normal-phase high performance liquid chromatography, and each fraction was 
determined for calcium-binding activity to isolate calcium-binding peptides. As 
a result, the highest calcium-binding peptide fraction was obtained, and the 
results suggest that barley protein hydrolysates can be used as a calcium 
supplement.
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P11 -030

Purification of a Calcium-binding Peptide from Korean Cow Serum 
Protein Hydrolysates
Dong Won Choi*, Ji Hye Lee, Kyung Bin Song Department of Food Science 
and Technology, Chungnam National University, Korea

A calcium-binding peptide was isolated from the hydrolysates of Korean cow 
serum protein (KCSP). KCSP was hydrolyzed using three different types of 
proteases, Alcalase, Flavourzyme, and Protamex, and the degree of hydrolysis 
was determined and monitored using trinitrobenzenesulfonic acid and sodium 
dodecyl sulfate-polyacrylamide gel electrophoresis. The hydrolysates of KCSP 
using Alcalase were selected and ultra-filtered below 3 kDa. The membrane- 
filtered solution was then fractionated using ion exchange chromatography and 
normal phase high-performance liquid chromatography to isolate a calcium- 
binding peptide. The calcium-binding capacity was determined by the ortho-
phenanthroline method. The sequence of the purified calcium-binding peptide 
was analyzed using liquid chromatography/electron spray ionization (LC/ESI)- 
tandem mass spectroscopy and identified to be Asp-Asn-Leu-Pro-Asn-Pro- 
Glu-Asp-Arg-Lys-Asn-Tyr-Glu, which has a molecular weight of 1,603 Da.

P11 -033

The Physiological Activities of Fruits, Leaves, and Branches of 
Moram (Ficus nipponica)
Inhwa Han*, Han-Choon You1, Byung-Geon Park Department of Food and 
Nutrition, Kwangju Women's University, Korea, 1Junnam Forest Resources 
Research Institute, Korea

Moram (Ficus nipponica) has been traditionally used as antidote and insecticide 
in Korea however there was no fundamental study on the physiological activities 
of moram. This study was, therefore, conducted to examine the physiological 
activities including antioxidant, hypoglycemic and antimicrobial activities of 
moram. The fruits, leaves and branches of moram were subjected to extraction 
with 80% methanol, 80% ethanol, water and alkaline solution. The antioxidant 
activity was measured using DPPH method and the result showed that the 
leaves of moram have larger antioxidant activity than branches and fruits except 
the alkaline extract. The hypoglycemic activity was measured by evaluating the 
ability to inhibit α-glucosidase activity. The hypoglycemic activity was the 
largest in fruits and the smallest in leaves. All extracts, except ethanol, of fruits 
exhibited larger antimicrobial activity than leaves and branches for E. coli. The 
extracts of leaves exhibited usually significant antimicrobial activity for B. 
cereus and branches for Ps. Aeruginosa. The result of this study implies the 
feasibility of moram as a new source of the physiologically active compounds.

P11 -031

Antioxidative and Anti-inflammatory Effects of Carotenoids Extracted 
from Crab Shell (Chionoecetes japonicus) in LPS Treated BALB/C 
Mice
Ochirkhuu Sambuu*, Noh Kyung-Hee, Chen Xue, Song Young Sun Department 
of Smart Foods and Drugs, Inje University, Korea

Crab (Chionoecetes japonicus) has been used as a foods, crab shell has been 
discarded as waste. Crab shell is a rich source of protein chitin and minerals and 
carotenoids. To develop possible usage of crab shell crab shell pigment 
extraction was performed and its antioxidative and anti-inflammatory effect was 
examined in LPS-stimulated BALB/C mice. Carotenoids was extracted with 
95% EtOH (1:25) by boiling for 1.5 h at 100°C then evaporated and then 
further lyophilized until dry. BALB/C mice were randomly divided in 4 groups 
Animals received 7 day repeated oral administration a single dose of vehicle 
(olive oil) or carotenoid and crab extract (50 mg/kg bw). Oxidative stress was 
induced in the intraperitoneal injection of LPS. After 0, 2, 4 h after LPS (100 
mg/kg bw) injection the mice were sacrificed. Their blood and livers were 
collected and preserved under -70°C until biochemical assays were performed. 
LPS injection elevated GOT, TNF-α and TBARS levels, while crab extract 
administration suppressed TNF-α and TBARS levels. Amelioration of oxidative 
stress and inflammatory responses induced by LPS might be modulated through 
activation of anti-oxidative enzyme activities.

P11 -034

Antioxidant Activity and Anti-diabetic Effect of Oak Mushroom 
Young Ji Choi*, Chung Hyeon Choe, Ju Kim, Su Young Kim, In Sun Park, 
Sun Young Kim, Kang Yeol Yu Jeonju Biomaterials Institute, Korea

This study was designed to compare the physiological activities oak mushroom. 
In the current work, we focused on the in vitro antioxidant capacity and α
-amylase and α-glucosidase inhibitory activity. Antioxidant activity was 
evaluated by measuring 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scaven-
ging activity, while anti-diabetic effect was measured by inhibitory activities on 
α-amylase and α-glucosidase. Oak mushroom showed dose-dependent DPPH 
radical scavenging activity. And inhibitory activity against α-amylase and α
-glucosidase inhibition activity of oak mushroom in a dose-dependent manner. 
According to the results, the oak mushroom showed the antioxidant and 
anti-diabetic effect. Therefore, oak mushroom can be considered as natural 
nutraceuticals to prevent diabetes mellitus and excellent sources of bioactive 
compounds.

P11 -032

A Comparative Study on Physiological Activities of Auricularia spp.
Taeho Kim*, Min-hyuk Bang, Youngbok Yu1, Mihyang Jang2, Kimoon Park 
Sungkyunkwan University, Korea, 1Mushroom Research Division, National 
Institute of Horticultural & Herbal Science, RDA, Korea, 2Jeonnam Agricul-
tural Research & Extension Services, Korea

This study investigated the physiological effects of three species of Auricularia 
known as Auricularia polytricha (JNM21001), Auricularia auricular-judae black 
(JNM21002) and Auricularia auricular-judae brown (JNM21012). In ORAC 
assay, Auricularia spp. showed the antioxidant activities in the order of 
JNM21001>JNM21012>JNM21002. All Auricularia spp. strongly inhibited the 
action of ɑ-amyloglucosidase up to 60%. To further test in vivo anti-obesity 
effects, high fat diet induced ICR obese mice fed with 20% fat were used. All 
Auricularia spp. supplementation during high fat diet feeding significantly 
reduced body weight gain, epididymal fat pads weight, and lowered food 
efficiency ratio compared to high fat control (HFC) group. In particular, the 
group fed with JNM21012 had the lower average daily body weight gain of 
0.45 g/day, similar levels to the normal diet fed group. The group fed with 
JNM21012 significantly reduced lowered serum triglycerides (42%), total 
cholesterol (81%), and LDL-cholesterol level (66%) compared with HFC 
group. 

P11 -035

Protective Effect of Gastrodia elata Major Compounds against 
Amyloid Beta Protein-induced Neurotoxicity
Young Ji Choi*, Mi Hee Kim, Ju Kim, Su Young Kim, Chang Ho Chung, 
Seung Il Jeong, Kang Yeol Yu Jeonju Biomaterials Institute, Korea

Acetylcholinesterase inhibitory activity and protective effect against cytoto-
xicity of SH-SY5Y cell induced by amyloid beta protein were examined in G. 
elata major five compounds. Amyloid beta protein (Aβ) induced toxicity is a 
well-established pathway of neuronal cell death which might play a role in 
Alzheimer’s disease. In this regard, the toxic effect of Aβ on a cultured Aβ
-sensitive neuronal cell line was used as a primary screening tool for potential 
anti-Alzheimer’s therapeutic agents. p-hydroxybenzyl alcohol and vanillyl alcohol 
showed dose-dependent acetylcholinesterase inhibitory activity. Vanillin and 
gastrodin, significantly decreased Aβ-induced cell death. Further experiments 
indicated that their neuroprotective effects are possibly mediated through 
inhibition of caspase-3/7 activity. Results suggest vanillin and gastrodin may 
attenuate acetylcholinesterase activity and cytotoxicity induced by amyloid beta 
protein through suppression of oxidative stress.
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P11 -036

Acetylcholinesterase Inhibitory Activity and Protective Effect of 
Mushroom against Amyloid Beta Protein-induced Neurotoxicity
Young Ji Choi*, Mi Hee Kim, Ju Kim, Su Young Kim, Sang Jun Kim, Seung 
Il Jeong, Kang Yeol Yu Jeonju Biomaterials Institute, Korea

Acetylcholinesterase inhibitory activity and protective effect against cytotoxicity 
of SH-SY5Y cell induced by amyloid beta protein were examined in mushroom. 
Amyloid beta protein (Aβ) induced toxicity is a well-established pathway of 
neuronal cell death which might play a role in Alzheimer’s disease. In this 
regard, the toxic effect of Aβ on a cultured Aβ-sensitive neuronal cells was used 
as a screening tool for potential anti-Alzheimer’s therapeutic agents. Mushroom 
showed dose-dependent acetylcholinesterase inhibitory activity. Mushroom also 
might protect induced cytotoxicity of SH-SY5Y cells dose-dependently. The 
results provide for the first time a scientific rationale for the clinical use of 
mushroom in the treatment of Alzheimer’s disease.

P11 -039

ERK2 is a Target of Naringenin to Inhibit FRA1 Stability and 
MMP-1 Expression
Sung Keun Jung1,2,3*, Ki Won Lee2, Zigang Dong3, Hyong Joo Lee1,2 1WCU 
Biomodulation Major Department of Agricultural Biotechnology, Seoul 
National University, Korea, 2Department of Agricultural Biotechnology, Food 
Science and Biotechnology Program, Seoul National University, Korea, 3The 
Hormel Institute, University of Minnesota, USA

We investigated the effect of naringenin, a major flavonoid found in citrus, on 
UVB-induced MMP-1 expression and that its direct target molecules and 
mechanism to regulate MMP-1 expression. Naringenin suppressed UVB-induced 
MMP-1 expression and AP-1 activity. Naringenin strongly suppressed UVB- 
induced phosphorylation of Fos-related antigen (FRA)-1 at Ser265. Importantly, 
UVB irradiation-induced FRA1 protein stability was decreased by treatment 
with naringenin or mitogen-activated protein kinase (MEK) inhibitor. Naringenin 
significantly inhibited UVB-induced extracellular signal-regulated kinase 2 
(ERK2) activity and subsequently suppressed UVB-induced phosphorylation of 
p90RSK by competitively binding to ATP. Constitutively active MEK (CA-MEK) 
increased FRA1 phosphorylation and expression and also induced MMP-1 
expression, whereas dominant-negative ERK2 (DN-ERK2) had opposite effects. 
U0126 also decreased FRA1 phosphorylation and expression as well as MMP-1 
expression. We firstly investigated that naringenin mediates potent anti-photo-
aging effects by suppressing ERK2 activity and FRA1 stability, followed by 
down-regulation of AP-1 transactivation and MMP-1 expression.

P11 -037

Optimization of Adjuvant for Hepatitis A Vaccine
Sun Young Jung*, Dae-Woon Choi, Min-Jung Bae, Hee Soon Shin, In Sik 
Chung1, Wonyong Kim2, Hee-Young Lee3, Dong-Hwa Shon Functional 
Materials Research Group, Korea Food Research Institute, Korea, 1Graduate 
School of Biotechnology, Kyung Hee University, Korea, 2Department of 
Microbiology Resrearch Institute for Traditional System Biomics, Chung-Ang 
University College of Medicine, Korea, 3Medikan Co. Ltd., Korea

Hepatitis A virus (HAV) causes one of the acute viral hepatitis diseases in 
human. The practical vaccine development of HAV for immunological and 
biochemical studies would be necessary. In order to optimize the adjuvant for 
HAV vaccine, we compared with adjuvant activities for VP1, the dominant 
structural capsid proteins of HAV. C3H/He mice were peritoneally injected with 
each adjuvant (alum, CpG or MPL) and HAV-VP1 three times for 6 weeks. We 
analyzed the production of IgG antibodies in serum by ELISA. As a result, the 
production of each total and specific IgG antibodies were in the following 
order; CpG > MPL > alum, MPL > CpG > alum, respectively. We also 
investigated production of Th1- and Th2-related cytokines from splenocytes. 
The CpG induced the production of INF-gamma (Th1), IL-12 (Th1), and IL-4 
(Th2). Meanwhile, MPL and alum increased the production of IL-5 (Th2) and 
IL-13 (Th2), respetively. In conclusion, CpG showed the best activity among 
three adjuvants, and when CpG combined with MPL, its activity was higher 
than that of individual adjuvant.

P11 -040

Interactions of Soy Proteins with the Interstinal Mucosa Proteins
Ju-Young Lee*, Jin-Woo Lee, Yu-Jin Yeom, Jinkyu Lim Major in Food 
Biomaterials, Kyungpook University, Korea

Soy is well known as a good source of protein with a balanced amino acid 
composition and no cholesterol. At the same time, it is known that the major 
proteins in soy, such as glycinin, conglycinin, and globulins, are resistant to 
digestive proteolytic enzymes secreted from stomach and pancreas. The 
interactions of the protease-resistant proteins with the nutrients and the intestinal 
mucosa were analyzed by affinity labeling, photo-affinity cross-linking and gas 
chromatographic analysis for the hydrophobic nutrients. Defatted soy proteins 
could adsorb hydrophobic nutrients significantly. The intestinal mucosa 
membrane proteins interacting with the protease-resistant soy proteins were 
identified by MS/MS analysis and their amino acid sequences were extracted 
and compared by searching databases via UniProt search engine. The protease- 
resistant soy proteins, highly b-sheeted and compact, were found to interact 
with ATPase-pumps and some other channel proteins. The results obtained in 
this study suggest that soy proteins can involve in the regulation of intestinal 
activities either by interacting with the mucosa layer or with the nutrients. 

P11 -038

Cheonggukjang Extract Enhances Antigen-specific Immune Responses 
by Oral Administration
Dae-Woon Choi*, Min-Jung Bae, Hee Soon Shin, Dong-Hwa Shon Functional 
Materials Research Group, Korea Food Research Institute, Korea

Adjuvants are added to vaccines to stimulate the antigen-specific immune 
responses although they have adverse side effects in humans. Furthermore, 
safety is required for the development of adjuvant. The aim of this study is to 
assess immune-stimulating activities of cheonggukjang as an alternative for oral 
adjuvant. BALB/c mice were orally administered with cheonggukjang and 
keyhole lympet hemocyanin as an antigen twice a week for 4 weeks. As a 
result, cheonggukjang significantly increased not only the specific IgA produc-
tion in small intestine, but also total and specific IgG production in sera. In 
order to investigate Th1/Th2 balance in the mice splenocytes, we analyzed the 
production of Th1 (IFN-γ, IL-12) and Th2 (IL-4, IL-5) cytokines by ELISA. 
The cheonggukjang-treated group was significantly increased in the ratio of 
IL-4/IFN-γ when compared with normal group. These results suggest that oral 
administration of cheonggukjang shifted the Th1/Th2 balance towards Th2 
responses and up-regulated antigen-specific antibody production.

P11 -041

Apigenin Inhibits Lung Metastasis by Dual Targeting ERK and PI3 
Kinase
Mi Hyun Oh1,2*, Seung Joon Lee1,2, Semi Lim1,2, Ki Won Lee2,3, Hyong Joo 
Lee1,2,3 1WCU Biomodulation Major Department of Agricultural Biotechno-
logy, Seoul National University, Korea, 2Department of Agricultural Biotech-
nology, Food Science and Biotechnology Program, Seoul National University, 
Korea, 3Research Institute for Agriculture and Life Sciences, Seoul National 
University, Korea

In the present study, we investigated that the effect of apigenin on metastasis in 
vivo and elucidated the molecular mechanism (s). To confirm anti-metastatic 
effect of apigenin, CT-26 cells-injected mice were treated with apigenin (5, 20 
mg/kg, BW/day) by oral administration daily for 2 weeks. Apigenin signifi-
cantly inhibited lung metastasis and MMP2/9 activity in mice. We have also 
shown that apigenin dose-dependently reduced MMP-2/9 activity, invasion and 
migration in CT-26 cells. Apigenin inhibited the phosphorylated p90RSK and 
Akt in vitro and in vivo and these inhibition was due to the blocking of ERK 
and PI3K activity and we confirmed that apigenin binds ERK and PI3K compe-
titively with ATP. These results, taken together, suggest that CT-26 cells- 
induced lung metastasis and enhanced MMP2/9 activity was decreased by oral 
treatment of apigenin by dual targeting ERK and PI3K activity. This dual 
targeting may be more successful than single target agents and we recommend 
that apigenin possesses an enormous potential as a promising cancer chemothe-
rapeutic agent.
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P11 -042

Antioxidant and Anti-adipogenic Activities of Methanol Extracts 
from Selected Five Wild Vegetables 
Young Jun Lee*, Bo Ra Yoon, Bong Kyun Kim1, Ju Hyun Cho1, Boo-Yong 
Lee2, Ok Hwan Lee Department of Food Science and Biotechnology, 
Kangwon National University, Korea, 1Hurum Central Research Institute, 
Korea, 2Department of Food Science and Biotechnology, CHA University, 
Korea

Wild vegetable is edible plant that grows in the mountain area. Wild vegetables 
have diverse biological effects such as antiobesity and anti-cancer activities. 
The aim of this study was to evaluate the total phenol, total flavonoids contents, 
DPPH radical scavenging activity of methanolic extracts of Aster scaber 
Thunberg, Ligularia fischeri (Ledeb.) Turcz., Kalopanax pictus (Thunb.) Nakai, 
Codonopsis lanceolata (Siebold & Zucc.) Trautv., and Cirsium setidens Nakai, 
as well as to assess the lipid accumulation and ROS production during adipo-
genesis of 3T3-L1 cells. Our results show that total phenol content and DPPH 
radical scavenging activity of methanol extract from Aster scaber Thunberg and
Ligularia fischeri (Ledeb.) Turcz were markedly higher than those of other wild 
vegetables. Moreover, Aster scaber Thunberg, Ligularia fischeri (Ledeb.) Turcz 
and Cirsium setidens Nakai significantly inhibited lipid accumulation and ROS 
production during adipogenesis in 3T3-L1 cells. Among the selected five wild 
vegetables, Cirsium setidens Nakai extract had the highest anti-adipogenic 
effects, which can be utilized to develop functional food, health promoting and 
pharmaceutical agents.

P11 -045

Anti-stress Effect of the Root Bark of Morus alba: Modulation of 
c-fos and Interleukin-1β Expression in Rat Brain
Yu-Jung Jang*, Chang-Ho Lee, In-Ho Kim, Young-Eon Kim, Yun-Tai Kim, 
Daeseok Han Functional Food Resources Research Group, Korea Food 
Research Institute, Korea

The present study was to evaluate the antistress effect of the root bark of Morus 
alba ethanol extract in rats exposed to restraint stress. This stress induced more 
marked increases in the expressions of c-fos and IL-1β genes in the hypo-
thalamic paraventricular nucleus (PVN) and hippocampus. Ultrasonic vocaliza-
tions (USVs) are emitted by rats and can signal either negative (22-kHz USVs) 
or positive (50-kHz USVs) affective states. Fifty 5-week Wistar male rats were 
randomly assigned to normal (n=10) and stressed (n=40) groups. Male Wistar 
rats received administering oral doses of 200 and 500 mg/kg (p.o.) of Morus 
alba extract and 10 mg/kg (p.o.) of mifepristone (RU-486) for 21 consecutive 
days. Acute restraint stress was given 2 h after the last dose. Pre-treatments of 
Morus alba extract, at both doses, significantly decreased the expression of
c-fos and IL-1β genes in the PVN and hippocampus. Restraint stress elicited 
increased levels of 22-kHz USVs, but Morus alba extract significantly 
decreased levels of 22-kHz USVs in rats. Our results indicate that Morus alba
possesses antistress activity, indicating its possible medicinal utility as an 
antidepressant-like agents.

P11 -043

Antioxidant and Antibacterial Effects of Strawberry Inedible Parts 
of 80% Methanol Extract
Bong-Yun Oh*, Hee-Chul Hong1, Mi-Ae Bang1, You-Seok Lee, Seung-Hee 
Nam, Jong-Bun Seo, Dong-Sub Kim2, Hae-Young Na3, Jeong-Hwa Kang, 
Kyung-Ju Jung, Kyong-Ju Choi Jeollanamdo Agricultural Research and 
Extension Services, Korea, 1Jeonnam Biofood Technology Center, Jeonnam 
Bioindustry Foundation, Korea, 2Departement of Plant Science College of 
Agriculture and Life Sciences, Seoul National University, Korea, 3Departement 
of Horticulture, Mokpo National University, Korea

This study was carried out to assessment of their functional and to utilize the 
industry because strawberry (Fragaria anansaas Duch.) plant was disposed after 
harvest. We freeze dried inedible plant leaves, stems, roots, and then getting 80% 
methanol extract. Antioxident activity investigated by DPPH and ABTS radical 
scavenging and reducing power. S. aureus, S. epidermidis, P. aeruginosa were 
investigated for antimicrobial activity. DPPH and ABTS radical scavenging activity 
of the main in plant leaves, stems, roots, and plants from all parts, similar to the 
standard vit C and E on the concentration-dependent manner over 50 ug/mL radical 
scavenging were higher. In a negligence standard, rather than reducing power plant 
similar to the high reducing power was concentration-dependent. Antimicrobial 
activity of S. aureus and P. aeruginosa antimicrobial activity against leaf>stem> 
root>entire plant it was observed, 20 mg showed antimicrobial activity in fruit 
processing for the effect of S. epidermidis bacteria as a whole, in all the extracts 
showed the effect, especially in the extracts of plant parts have shown higher 
concentration-dependent.

P11 -046

Effect of Curcuma xanthorrhiza on Memory Improvement in the 
Scopolamine-induced Memory Impairment Rats
Hyesung Lee*, Youngeon Kim, Seungmock Cho, Daeseok Han, Changho Lee 
Division of Metabolism and Functionality Research, Functional Materials 
Research Group, Korea Food Research Institute, Korea

The aim of this study was to investigate the ameliorating effects of ethanol 
extract of Curcuma xanthorrhiza (CXE) in rats with scopolamine-induced 
memory impairment. Passive avoidance test, Morris water maze task were 
performed. Changes in the cholinergic system were examined by measuring 
choline acetyltransterase (ChAT) immunoreactivity in the hippocampus. Rats 
were divided into six groups: control, scopolamine (negative control; 1 mg/kg, 
i.p.), rivastigmine (positive control; 1.5 mg/kg, p.o.) and CXE (125, 250, or 500 
mg/kg, p.o.) groups. The rats were administered CXE orally for 2 weeks. The 
retention time of the passive avoidance test was significantly increased in the 
CXE-125 group compared to the scopolamine group. In the Morris water maze 
task, the escape latency for finding the platform of the CXE groups were 
significantly reduced as compared with scopolamine group. Results showed that 
treatment of CXE yielded significant reversals of the scopolamine-induced 
memory impairment in the behavioral tests, and also increased the ChAT 
immunoreactivitites. These findings suggest that the Curcuma xanthorrhiza
could be an effective agent for the improvement of the memory deficit.

P11 -044

Protective Effects of Unsaponifiable Matters from Rice Bran on 
Oxidative Damage by Enhancing Antioxidant Enzyme Activities in 
HepG2 Cells
Hyeonmi Ham*, Younghwa Kim, Junsoo Lee, Dae-Jung Kim1, Sea-Kwan Oh1, 
Im-soo Choi1 Chungbuk National University, Korea, 1Rural Development 
Administration, Korea

Rice bran is a byproduct of the rice milling process and contains high levels of 
several antioxidant compounds. The objective of this study was to evaluate the 
protective effect of unsaponifiable matters (USM) from rice bran against 
oxidative damages induced by tert-butyl hydroperoxide (TBHP) in HepG2 
cells. The level of cellular reactive oxygen species (ROS), cellular lipid peroxi-
dation products and glutathione (GSH), and antioxidant enzyme activities were 
measured as biomarkers of cellular oxidative status. Cells pretreated with the 
USM showed an increased resistance to oxidative stress in a dose-dependent 
manner, as revealed by a higher percentage of surviving cells compared to 
control cells. Cellular generation of ROS, formation of malondialdehyde 
(MDA), and depletion of GSH were reduced by USM. Moreover, pretreatment 
of the USM prevented a significant increase in superoxide dismutase, catalase, 
glutathione peroxidase, and glutathione reductase induced by TBHP. These 
results showed that treatments of USM protect the cells against oxidative 
damage by modulating ROS production, GSH level, MDA generation, and 
antioxidant enzyme activities in HepG2 cells.

P11 -047

Comparison in Physicochemical Properties and Antioxidant Activities 
of Dark Vinegars Commercially Available in Markets
Hye-Jin Kim1*, Ji-Eun Kim1, Jung-Hyun Park2, Sun-Ah Yang2, Ik-Hyun Koo3, 
Sam-Pin Lee1,2 1Department of Food Science and Technology, Keimyung 
University, Korea, 2The Center for Traditional Microorganism Resource 
(TMR), Keimyung University, Korea, 3KooKwanMo Vinegar Inc., Korea

This study compared the physicochemical properties and antioxidant activities 
of six commercial dark vinegars, which fermented with brown rice. Dark 
vinegars were South Korean and Japanes orgins, which that Korean Koo kwan 
mo-Song yeop cho (KKS), Korean Koo kwan mo-Daslgi (KKD), Korean Soon 
black vinegar (KSV), Japanese Kagoshima (JGV), Japanese Moromi (JMV), 
Japanese Kakuida (JKV) and brewing vinegar (BV) which used as a control. 
The pH was the lowest in BV (pH 2.74), however dark vinegars were about pH 
3. The total acidity was the highest in KKD (7.15%). The color value (L, b 
value) of KKS and KKD was lower than the other vinegars. The total protein 
contents of JMV was very high values (6,972 mg/100 mL), and the order of 
KSV (3,145 mg/100 mL), KKD (2,707mg/100 mL) were followed. The total 
polyphenol contents were higher in KKD (814 ug/mL) and KKS (606 ug/mL), 
compared with BV (28.55 ug/mL). DPPH radical scavenging effect was the 
highest in KKD at the same concentration. ABTS radical scavenging effect 
showed the highest in KKS at value about 76%. KKD and KKS were higher 
antioxidant activity than other dark vinegars. The KKD and KKS vinegars were 
expected specially function.
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P11 -048

Physicochemical Characteristics and Antioxidant Properties of Chestnut 
Inner Shell
Ji-Yeon Lim1*, Key Whang1, Sam-Pin Lee1,2 1Department of Food Science 
and Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resource (TMR), Keimyung University, Korea

Physicochemical characteristics and antioxidant properties were studied of the 
chestnut inner shell extract. The general component of chestnut inner shell flour 
(CISF) was; carbohydrate 84%, protein 8% and fat 0.9%. Water holding capa-
cities (WHC) of corn starch and CISF were 57.5% and 198.5%, respectively. 
Thus, the major component of CISF was considered to be a non-starch 
carbohydrate. The yields of CISF extracted with water and 70% ethanol were 
20.96% and 17.36%, respectively. The polyphenol contents of water and 70% 
ethanol extracted CISF were 3.3% and 7.6%. The DPPH radical scavenging 
activities, expressed as IC50 values of water and 70% ethanol extracted CISF 
were 64.43 ug/mL and 33.56 ug/mL, respectively. The scavenging activities of 
ABTS radical with water and 70% ethanol extracted CISF, as expressed by IC50, 

were 0.79 mg/mL and 0.35 mg/mL. Conclusively, the polyphenol contents and 
an antioxidant property of CISF were higher when 70% ethanol was used as an 
extraction solvent.

P11 -051

Study on In Vivo GABAergic Mechanism of Green and Gold 
Kiwifruit Peel Ethanol Extracts 
Hye-Jin Yang*, Young-Chul Lee, Kyoung-Sik Han1, Harjinder Singh1, 
Min-seok Yoon, Sueng-mok Cho Korea Food Research Institute, Korea, 
2Riddet Institute, Massey University, New Zealand

Kiwifruit is one of most popular fruits worldwide, and has various biological 
properties. The peel of kiwifruit, which is a by-product of kiwifruit processing, 
is good source of flavonoids; however, its bioactivity has not been widely 
investigated. In this study, we evaluated the sleep-inducing effects of green 
(GRPE) and gold (GOPE) kiwifruit peel ethanol extracts and their solvent 
fractions, and the possible mechanisms that underlying this effects. In mice, the 
oral administration (125-1000 mg/kg) of GRPE and GOPE produced a dose- 
dependent decrease in sleep latency and an increase in sleep duration. Among 3 
different solvent fractions of GRPE and GOPE, ethylacetate (EA) fractions 
produced the highest prolongation of sleep duration at 250 mg/kg. The total 
flavonoid contents of solvent fractions were proportional to sleep duration. The 
hypnotic effects of GRPE, GOPE, and their EA fractions were fully inhibited by 
flumazenil, which is a specific GABAA-BZDreceptor antagonist similar to 
diazepam (DZP), a GABAA-BZD receptor agonist. These results suggest that 
GRPE and GOPE induce sleep by the positive allosteric modulation of the 
GABAA-BZD receptor like DZP.

P11 -049

Oral Administration of Siegesbeckia orientalis L. Extract Protects 
against Photoaging in Hairless Mice
Sukyeong Mun1*, Hee-Bong Pyun2, Ga Hui Oh2, Jae-Kwan Hwang1,2 1Depart-
ment of Biotechnology, Yonsei University, Korea, 2Department of Biomaterials 
Science and Engineering, Yonsei University, Korea

Siegesbeckia orientalis L. has been reported to possess anti-oxidant and anti- 
allergic effects; however, its anti-photoaging effects are not unknown. Sieges-
beckia orientalis L. extract (SOE; 75 or 250 mg/kg/day) had been orally 
administrated to UVB-irradiated hairless mice for 13 weeks. SOE treatment 
significantly decreased wrinkle formation, skin thickening, and transepidermal 
water loss (TEWL) compared with the untreated UVB control group. Skin 
hydration, hydroxyproline content, and skin elasticity were also increased by 
SOE treatment. Furthermore, oral administration of SOE significantly inhibited 
UVB-induced matrix metalloproteinases (MMPs) expression and activity. 
Taken together, these findings demonstrate that SOE reduces UVB-induced 
wrinkle formation by suppressing MMPs and improving skin barrier function, 
suggesting as a potent anti-aging material.

P11 -052

Licorice Flavonoid Isoliquiritigenin Promotes Non-rapid Eye Move-
ment Sleep (NREM) in Mice
Minseok Yoon*, Daeseok Han, Dongsoo Kim, Jin-Soo Kim1, Heyjin Yang, 
In-Ho Kim, Chang-Ho Lee, Suengmok Cho Korea Food Research Institute, 
Korea, 1Department of Seafood Science and Technology/Institute of Marine 
Industry, Gyeongsang National University, Korea

The sleep-promoting effect of isoliquiritigenin (ILTG) was investigated by 
analyzing the sleep architecture of C57BL/6N mice and comparing these effects 
with that of a well-known sleep drug, diazepam (DZP). As expected, DZP at a 
concentration of 2 mg/kg significantly decreased sleep latency by 39.7% and 
increased the amount of non-rapid eye movement sleep (NREMS) by 103.8% 
for the first 3 h after administration. ILTG at a concentration of 50 mg/kg also 
produced a significant decrease in sleep latency (30.7%) and an increase in the 
amount of NREMS (61.1%). Both ILTG and DZP did not produce significant 
changes in the amount of rapid eye movement sleep (REMS). DZP significantly 
decreased delta (0.5-4 Hz) activity as compared with the vehicle; however, 
ILTG did not alter the delta activity. Thus, we observed that ILTG induces sleep 
similar to physiological sleep without the occurrence of adverse effects and a 
decline in sleep quality.

P11 -050

Control of L and G Factor by Extract of CP on Lipid Metabolism
Taewon Han*, In-Ho Kim, Daeseok Han Korea Food Research Institute, Korea

On our recent studies, monoflavonoid, flavonoid H, regulates an important 
factor on lipid metabolism in in vitro and in vivo tests. The purpose of the 
present study is to investigate the effect of L and G signal by ethanol extract of 
CP that kind of fruit contained high flavonoid H content on lipid metabolism. 
The secretion of L factor shows high level and G factor shows low level 
compared to control on dose response of concentration. The promotion ratio of 
L-factor increased to control, while G-factor decreased under 100% in all 
concentrations. The L-factor was significantly increased in in vitro (117±9%)
and in vivo (136±30%) than that of control group. In addition, G-factor was 
significantly decreased in in vitro (89±4%) and in vivo (89±8%) than that of 
control group. Therefore, CP affects to increase the secretion of L factor and 
suppress the G factor signal related to accumulation of body fat. It suggests that 
CP should be regulating factor on lipid metabolism in human body.

P11 -053

Preparation of β-carotene from Paprika (Capsicum annum L.) 
Leaves
Min-Jae Shin*, Yeon-Hee Lee, Hae-Won Kim, Yong-Seo Shin1 Second Year 
Class, Jeonbuk Science High School, Korea, 1R&D Center, Wonkwangbio Co., 
Ltd, Korea

The cultivated paprika (Capsicum annum L.) are herbaceous, frost-sensitive 
plants that can be grown as an annual crop in field or green-houses. This crop is 
widely consumed as fresh vegetable or condiment and used for pharmaceutical 
and cosmetic purposes. The present study relates to a process for obtaining β
-carotene of lower price and improved quality from Paprika leaves which were 
thrown out after harvest of its fruits. The extraction yield, total polyphenol 
contents, β-carotene contents and antioxidant activity of upper and under leaves 
of Paprika were investigated. Upper leaves of red paprika, extracted with 80% 
ethanol was the highest in extraction yield (37.3%). The amount of total 
polyphenol in upper leaves of yellow and red paprika, extracted with 80% 
ethanol were 682.0 and 682.5 µg/g, respectively. Upper leaves of yellow and 
red paprika (89.6 and 89.1% in a DPPH assay) showed stronger antioxidant 
activity than under those of yellow and red paprika (63.1 and 59.5% in a DPPH 
assay). The contents of β-carotene in upper and under leaves of yellow paprika 
were the highest as 378 and 345 mg/100 g (dry base), respectively.
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P11 -054

Antioxidant and Nitric Oxide Inhibition Activity of Citrus Hallabong
and Citrus unshiu Peels
Kyoung Yeol Park1*, Joon Ho Hwang2,3, You Sung Oh2, Sang Bin Lim1,2 

1Department of Food Bioengineering, Jeju National University, Korea, 
2Biotechnology Regional Innovation Center, Jeju National University, Korea, 
3Department of Biology, Jeju National University, Korea

Antioxidant and nitric oxide (NO) inhibition activities of the methanol extracts 
from Citrus Hallabong (CH) and Citrus unshiu (CU) peels in lipopolysac-
charide (LPS)-activated macrophages were investigated. Total polyphenol and 
flavonoid contents in the methanol extract of CH peel were 1752.8 and 1453.1 
mg/100 g, while those of CU peel were 1691.3 and 1260.0 mg/100 g, respec-
tively. The methanol extracts of CH peel showed high antioxidative activity of 
61.7, 47.5, and 46.7% compared with 39.5, 41.2, and 22.1% in those of CU 
peel, respectively, in terms of DPPH and superoxide radical scavenging 
activities, and xanthine oxidase inhibitory activity. The inhibition activity of 
NO production in LPS-stimulated RAW 264.7 murine macrophages was also 
higher in the extract of CH peel by 95.8% than that of CU peel by 80.3%.

P11 -057

Coumaroyl Quinic Acid Derivatives from Young Fruit of Pear (Pyrus 
pyrifolia Nakai)
Yu Geon Lee1*, Jeong-Yong Cho1, Sang-Hyun Lee2, Wol-Soo Kim2,3, Keun- 
Hyung Park1, Jae-Hak Moon1 1Department of Food Science & Technology, 
and Functional Food Research Center, Chonnam National University, Korea, 
2Korea Pear Research Organization, Chonnam National University, Korea, 
3Department of Horticulture, Chonnam National University, Korea

In our previous study, we have isolated and identified various compounds from 
pear fruits. However, systematic studies on the chemical constituents of pear 
fruits have not yet been fully performed. Recently, we revealed that young fruits 
of pear contain large amount of bioactive compounds rather than mature fruits 
of pear. Therefore, to study more systematically chemical constituents contained 
in pear, we performed the isolation and structural elucidation of bioactive 
compounds from the young fruits of P. pyrifolia Nakai cv. Chuwhangbae. The 
EtOH extract of young fruits was partitioned to give EtOAc-soluble acidic 
fraction. This fraction was purified by Amberlite XAD-2 column chromato-
graphy and preparative ODS-HPLC to give 10 compounds. Based on the 
spectroscopic data of NMR and ESI-MS, 3 coumaroyl quinic acid derivatives, 3 
flavonoids and their glycosides, p-coumaric acid and its methyl ester, and 
dicaffeoylquinic acid were identified. Seven compounds except for 3 coumaroyl 
quinic acid derivatives have been already found in the pear fruits. However, 3 
coumaroyl quinic acid derivatives was identified for the first time from pears.

P11 -055

Physiological Activity of Broccoli Gochujang
Kyoung Yeol Park1*, Joon Ho Hwang2,3, You Sung Oh2, Sang Bin Lim1,2 

1Department of Food Bioengineering, Jeju National University, Korea, 
2Biotechnology Regional Innovation Center, Jeju National University, Korea, 
3Department of Biology, Jeju National University, Korea

Antioxidative, α-glucosidase and angiotensin-converting enzyme (ACE) inhi-
bitory activities of the methanol extracts from gochujang with (BK) and 
without (K) 5% broccoli powder were investigated. The moisture, crude 
protein, crude fat, and carbohydrate contents in BK and K were 48.5 and 
43.9%, 7.78 and 7.43%, 0.03 and 0.12%, and 36.8 and 42.1%, respectively. 
Total polyphenol contents of the extracts from K and BK were 237.7 and 355.2 
mg/100 g, respectively. DPPH and nitric oxide radical scavenging activities of 
the extracts from BK were 25.1 and 30.5%, while those from K were 15.9 and 
16.2%, respectively. α-Glucosidase and ACE inhibitory activities were higher 
in the extracts of BK by 81.8 and 18.7% than those of K by 79.3 and 8.1%, 
respectively. These results indicate that BK has higher physiological activities 
than K.

P11 -058

Isolation and Identification of Coumaroyl Steroids from Pear (Pyrus 
pyrifolia Nakai) Fruit Peels
Chan-Mi Kim1*, Hyoung-Jae Lee1, Jeong-Yong Cho1, 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 Organi-
zation, Chonnam National University, Korea, 3Department of Horticulture, 
Chonnam National University, Korea

In the course of our investigation for chemical constituents contained in the 
pear fruits, various bioactive compounds were isolated and structurally 
determined for the first time from pear fruits. Nevertheless, systematic studies 
on the chemical constituents of pear fruits have not yet been fully performed. 
Therefore, we additionally carried out the isolation and structural elucidation of 
bioactive compounds from the pear fruit peels of Pyrus pyrifolia Nakai cv. 
Chuwhangbae, which is one of the most highly consumed pear fruits in Korea. 
MeOH extract of pear fruit peels was solvent fractionated and the EtOAc 
phenolic layer was purified by column chromatographies of silica gel and 
Sephadex LH-20 and preparative ODS-HPLC. Finally, four compounds were 
isolated and identified as a steroid derivative and three coumaroyl steroid 
derivatives by MS and NMR analyses. Of the isolated compounds, the three 
coumaroyl steroid derivatives were identified for the first time from pears.

P11 -056

A Novel Atypical Lignan and Phenolic Compounds from Pear Fruit 
(Chuwhangbae) Peels
Chan-Mi Kim1*, Eun-Hee Bang1, Hyoung-Jae Lee1, Jeong-Yong Cho1, 
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.) fruits are widely consumed in Europe and Asia. However, 
information on the compounds contained in Asian pears including Korean pears 
is very limited when compared to European pears. We have recently reported 
the presence of various phenolic compounds including two novel caffeoylmalic 
acid methyl esters from the fruit peels of P. pyrifolia Nakai cv. Chuwhangbae, 
which is one of the most highly consumed pear fruits in Korea. In the course of 
our investigation for chemical constituents contained in the pear fruit peels, 6 
phenolic compounds were newly isolated from the EtOAc acidic fraction of 
MeOH extracts by solvent fractionation, Sephadex LH-20 column chromato-
graphy, and HPLC. These isolated compounds were identified to be a novel 
atypical lignan, two p-coumaroyl propanoic acid derivatives, a methyl 
chlorogenate, and two cinnamic acid derivatives by the spectroscopic data of 
ESI-MS and NMR. Of the compounds identified by the present study, five 
phenolic compounds, except for two cinnamic acid derivatives, were identified 
for the first time from pears.

P11 -059

Large Scale Isolation and Purification of Malaxinic Acid in High 
Purity from Young Fruit of Pear (Pyrus pyrifolia Nakai)
Yu Geon Lee*, Young Chool Kim, Sang-Hyun Lee1, Wol-Soo Kim1,2, Keun- 
Hyung Park, Jae-Hak Moon Department of Food Science & Technology, and 
Functional Food Research Center, Chonnam National University, Korea, 
1Korea Pear Research Organization, Chonnam National University, Korea, 
2Department of Horticulture, Chonnam National University, Korea

Recently, we revealed that malaxinic acid (4-(O-β-D-glucopyranosyl)-3- 
(3’-methyl-2’-butenyl)benzoic acid; MA) is one of main compounds contained 
in pear fruits. It has been reported that MA exerts antifungal, antibacterial, and 
anticancer activities. The content of MA is predominantly higher in young 
fruits than in mature fruits of pear. However, low quality young fruits are 
generally handpicked in the early stage after florescence to harvest pears in high 
quality. Therefore, in the present study, we established a large scale isolation 
method of MA in high purity from young fruits of pear (Chuwhangbae). Young 
fruits (8 kg fr. wt.) EtOH extract was suspended with water and adjusted to pH 
3.0, and then partitioned with ethyl acetate (EtOAc). The EtOAc-soluble acidic 
fraction (38.7 g) was purified by an Amberlite XAD-2 column chromatography 
(H2O/EtOH, step-wise). The 60% EtOH fraction (5.96 g) was further purified 
by a Sephadex LH-20 column chromatography. The fractions containing MA 
(386 mg) were finally purified by high performance liquid chromatography 
using Amide RP-C16 column of semi-preparative scale. The isolated MA (238 
mg) represented a purity exceeding 99%.
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P11 -060

Change in the Content of Chemical Components in Difference of 
Cultivar and Growth Stage of Pears
Chan-Mi Kim1*, Eun-Hee Kim1, Sun-Hee Kang1, Hyoung-Jae Lee1, 
Jeong-Yong Cho1, Sang-Hyun Lee2, Wol-Soo Kim2,3, Keun-Hyung Park1, 
Jae-Hak Moon1,2 1Department of Food Science & Technology, and Functional 
Food Research Center, Chonnam National University, Korea, 2Korea Pear 
Research Organization, Chonnam National University, Korea, 3Department of 
Horticulture, Chonnam National University, Korea

Previous studies on constituents of pear fruits have been reported that pear 
contains large amount of chlorogenic acid (CA), arbutin (ABT) and malaxinic 
acid (MA) when compared to the contents of other compounds. These com-
pounds exert antioxidant, whitening, antimicrobial, and anticancer activities. 
Therefore, we investigated change in the contents of CA, ABT, and MA in 
difference of cultivar and growth stage of Korean pears. Seven cultivars (P. 
pyrifolia Nakai cv. Niitaka, Chuwhangbae, Wonwhang, Whangkeumbae, Whasan, 
Manpungbae, Imamuraaki) were collected at every 15 days intervals from 
around 20 days after florescence. Three compounds were simultaneously 
extracted and analyzed by ODS-HPLC (254, 280 nm). The contents of three 
compounds were highest in the early stage fruits regardless of cultivars and 
gradually decreased with the elapse of growth stage. Imamuraaki showed 
highest contents in three compounds when compared to other cultivars. On the 
other hand, the contents of total phenolics, total flavonoids, and ascorbic acid 
were higher in Chuwhangbae and Whangkeumbae than in other cultivars.

P11 -063

Radical-scavenging Mechanism of a Non-allergenic Urushiol Deri-
vative (3-Pentylcatechol) in Fenton Reaction
Soo Ro Kim*, Jeong-Yong Cho, Keun-Hyung Park, Jae-Hak Moon Depart-
ment of Food Science & Technology and Functional Food Research Center, 
Chonnam National University, Korea

Urushiol is allergenic compounds contained in lacquer tree (Thus verniciflua
Stokes) sap. In the previous studies, we succeeded in chemical synthesis of a 
non-allergenic urushiol derivative (3-pentylcatechol, PC) and it was estimated 
as a potential anti-atherosclerosis factor. Therefore, in this study, we attempted 
clarification of radical-scavenging mechanism of PC. It was primarily 
performed by elucidating structure of oxidized compounds of PC reacted with 
radical generated by Fenton reaction (H2O2 + Fe2+ → HO･ + HO- + Fe3+). On 
the HPLC chromatograms of the reaction solution, various peaks were newly 
emerged with decrease of PC peak. The new peaks were presumed to be 
oxidized compounds produced after radical-scavenging reaction of PC. 
Therefore, these compounds were isolated by preparative HPLC (ODS) and 
their structures were determined by NMR and MS analyses. In addition, the 
radical-scavenging mechanism of PC in Fenton reaction was proposed on the 
basis of the newly produced compounds, which reasonably supported the 
reaction mechanism of PC.

P11 -061

Comparison of Antioxidative Activity between Fleshes and Peels of 
Pear
Hang-Yeon Jeong1*, Eun-Sook An1, Sang-Hyun Lee2, Wol-Soo Kim2,3, Keun- 
Hyung Park1, Jae-Hak Moon1,2 1Department of Food Science & Technology, 
and Functional Food Research Center, Chonnam National University, Korea, 
2Korea Pear Research Organization, Chonnam National University, Korea, 
3Department of Horticulture, Chonnam National University, Korea

Pear (Pyrus spp.) fruit is one of the most widely consumed fruits in the world. 
When we intake pear fruits, peels are generally removed. However, the peels 
are sometimes used for manufacturing of pear fruits. Therefore, in this study, 
we compared antioxidative activity of the peels and fleshes using two pear 
cultivars (P. pyrifolia Nakai cv. Chuwhangbae and Niitaka) to investigate the 
usefulness of pear fruit peels. The contents of total phenolics in pear peels were 
higher in 15 to 25 times than those of fleshes. The contents of total flavonoids 
in pear peels were higher in 35 to 100 times than those of fleshes. Moreover, the 
peels exhibited higher DPPH, ABTS+, and nitrite-scavenging activities, reducing 
power, and inhibition effect against formation of cholesteryl ester hydro-
peroxide in copper ion-induced oxidation of rat blood plasma than those of 
fleshes. Therefore, these results suggest that consumption of fruits with their 
peels may be more beneficial to human healthy than consumption of fleshes 
only. In addition, this study demonstrates pear fruit peels have the potential to 
become a health-promoting material.

P11 -064

Bioconversion Metabolites of Capsaicin by Aspergillus oryzae
Gwang Woo Lee*, Jeong-Yong Cho, Yun Hye Ju, Hyoung Jae Lee, Keun- 
Hyung Park, Jae-Hak Moon Department of Food Science & Technology and 
Functional Food Research Center, Chonnam National University, Korea

Capsaicin (CSC) derivatives are major bioactive compounds in red pepper and 
have strong pungent taste. However, gochujang gives out more mild pungent 
taste in comparison with red pepper. This may be due to the bioconversion of 
CSC derivatives during gochujang fermentation. However, research for 
metabolites of CSC derivatives has not yet been fully investigated. Therefore, 
the aim of this study was to clarify bioconversion metabolites of CSC by 
Aspergillus oryzae, which are generally used for mass-production of gochujang
in factories. A. oryzae was cultivated in potato dextrose broth for 30 days after 
addition of CSC (purity, >99%). The chemical compounds contained in cultures 
incubated for different periods with and without CSC were analyzed by ODS- 
HPLC. CSC peak gradually decreased. However, various peaks were newly 
emerged on the HPLC chromatograms of broth after 6 days. The EtOAc layer 
of the culture filtrates was purified by ODS column chromatography and HPLC 
to give 17 compounds. Seven CSC metabolites including 9 other compounds 
were isolated and their structures were determined by NMR and MS analyses. 
Two CSC metabolites were structurally elucidated as novel compounds.

P11 -062

Chemical Synthesis of 3-Pentylcatechol Glucosides and Their 
Absorption and Metabolism in Rat Blood
Hang-Yeon Jeong*, Keun-Hyung Park, Jae-Hak Moon Department of Food 
Science & Technology, and Functional Food Research Center, Chonnam 
National University, Korea

Urushiol is allergenic compounds contained in lacquer tree (Rhus verniciflua
Stokes) sap. In our previous research, non-allergenic urushiol derivative 
(3-pentylcatechol, PC) was chemically synthesized and it was estimated as a 
potential anti-atherosclerosis factor. Therefore, in this study, we synthesized PC 
glucosides as an attempt to increase the absorption ratio into blood. We directly 
coupled penta-O-acetyl-β-D-glucopyranose to PC, using BF3·OEt2 as catalyst 
and the acetyl groups were removed by MeONa. Two PC glucosides (1-O-β
-D-PC glucoside, 2-O-β-D-PC glucoside) were synthesized with yields of 70% 
and the two PC glucosides were finally separated with prep-HPLC (ODS) with 
high purity (>99%). We estimated partition coefficient in octanol/water solution 
(pH 7.4), solubility in water, and DPPH radical-scavenging activity of the PC 
glucosides. The results were compared with those of PC. In addition, the 
comparison of absorption ratio in rat blood between PC and PC glucosides is in 
progress.

P11 -065

Change in the Content of Phenolics and Free Radical-scavenging 
Activity During Manufacturing of Korean Black Raspberry (Rubus 
coreanus Miq.) Wine
Soo Ro Kim*, Jeong-Yong Cho, Seong Ja Kim, Hyoung Jae Lee, Jin Young 
Kim, Jong Hoon Jeong, Keun-Hyung Park, Jae-Hak Moon Department of 
Food Science & Technology and Functional Food Research Center, Chonnam 
National University, Korea

Korean black raspberry (KBR) wine, which is made by the fermentation of 
ripened R. coreanus fruits, is a popular Korean alcoholic beverage. We studied
change of total phenolics and anthocyan contents during KBR wine manu-
facturing. Total phenolic content gradually increased (p<0.05) and total 
anthocyan content slightly increased (p>0.05) during KBR wine manufacturing. 
Various phenolic compounds were identified from KBR wine by GC-MS 
analysis and they were quantitatively analyzed by HPLC. Interestingly, the 
content of gallic acid (GA) and 3,4-dihydroxybenzoic acid (DHBA) gradually 
increased with elapse of manufacturing processes and the increase patterns were 
very similar to those of total phenolic content and DPPH radical-scavenging 
activity. In addition, the antioxidant activity in the blood plasma of rats 
administered KBR wine concentrate showed significantly higher abilities than 
those administered KBR fruit extracts at inhibiting copper ion-induced 
cholesteryl ester hydroperoxide formation. These results suggest that an 
increasing of antioxidant activity in KBR wine may be due to low molecular 
phenolic compounds including GA and DHBA produced during manufacturing.
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P11 -066

Dicaffeoylquinic Acid Derivatives and Chlorogenic Acid Derivatives 
from Glasswort (Salicornia herbacea L.)
Jae-Hak Moon*, Jeong-Yong Cho, Hyun-Jeong Shim, Ji-Hye Lee, Hyoung-Jae 
Lee, Keun-Hyung Park Department of Food Science & Technology and 
Functional Food Research Center, Chonnam National University, Korea

Glasswort is one of the halophytic herbs that grow in salt marshes and on 
muddy seashores and usually called hamcho and tungtungmadi in Korean. 
Glasswort has been eaten as a seasoned vegetable, salad, and fermented food in 
Korea. Recently, we have reported the occurrence of five chlorogenic acid 
derivatives and three flavonol glycosides from the MeOH extracts of the aerial 
part of glasswort (Kim JY et al., Food Chem., 2011). In the course of our 
investigation for chemical constituents in the EtOAc layer of glasswort MeOH 
extract, nine compounds were additionally isolated. These compounds were 
purified and isolated from the EtOAc layer of glasswort MeOH extract by 
column chromatographies of silica gel and Sephadex LH-20 and ODS-HPLC. 
Six dicaffeoylquinic acid derivatives and two chlorogenic acid derivatives were 
identified by the ESI-MS and NMR spectroscopic data. Of them, two dicaf-
feoylquinic acid derivatives were structurally elucidated as novel compounds. 
Our results indicate that various dicaffeoylquinic acid derivatives having the 
different binding position of caffeic and dihydrocaffeic acids to the quinic acid 
are abundantly present in glasswort.

P11 -069

Perilla frutescens Britton Alleviates Atopic Dermatitis-related 
Symptoms
Dong-Yoon Nam1*, Hyeong-U Son1, Myung-Seon Seo2, Jin-Chul Heo3, 
Sang-Han Lee1,4 1Department of Food Science and Biotechnology, Kyungpook 
National University, Korea, 2Songkwang Maewon Co., Ltd, Korea, 3Pharma-
ceutical Research Center, Korea Research Institute of Chemical Technology, 
Korea, 4Food and Bio-Industry Research Institute, Kyungpook National 
University, Korea

To ascertain whether an aqueous fraction of Perilla frutescens Britton has 
beneficial anti-atopic dermatitis activity, we used a 2,4-dinitrofluorobenzene- 
induced animal model of atopic dermatitis symptoms to investigate the effects 
of the extract. We carried out an ear swelling assay by comparing thickness of 
the DNFB-induced ear, and measured the numbers of eosinophils as well as 
total immune responsive cells. We analyzed the expression levels of matrix 
metalloproteinase-9, interleukin-31 and T-bet transcription factor. The results 
revealed that the aqueous fraction (100 µg/ml) exhibited potent anti-atopic 
dermatitis activity, intervening dramatic reduction (35%) of the immune response, 
as measured by the thickness of ear epidermis swelling, and resulting in 
decreased eosinophil levels (73.7%) in adjacent skin tissues. Together, the 
present results collectively suggest that the aqueous fraction has potential for 
mitigation of atopic dermatitis-like symptoms induced by 2,4-dinitrofluorobenzene
in the mouse.

P11 -067

Chemical Constituents from Chestnut (Castanea creanata Sieb. Et 
Zucc) Honey Produced in Korea
Jae-Hak Moon*, Sun-Hee Bae, Soon-Ok Woo1, Jeong-Yong Cho, Hyoung-Jae 
Lee, In-Pyo Hong1, Sang-mi Han1, Yong-Soo Choi1, Hye-Kyung Kim1, 
Gyu-Ho Byun1, Myeong-Lyeol Lee1, Keun-Hyung Park Department of Food 
Science & Technology and Functional Food Research Center, Chonnam 
National University, Korea, 1Agricultural biology Department, NAAS, RDA, 
Korea

The aim of this study was to isolate and identify chemical constituents from 
chestnut (Castanea creanata Sieb. Et Zucc) honey produced in Korea. The 
MeOH and EtOH extracts of chestnut honey were successively solvent-frac-
tionated to obtain n-hexane, EtOAc, water-saturated BuOH, and H2O layers. 
Each layer was developed on silica gel TLC and then sprayed on its plate with 
DPPH free radical EtOH solution. The EtOAc layer showed higher DPPH 
radical-scavenging activity than others. The EtOAc layer was purified by 
Amberlite XAD-2 column chromatography and ODS-HPLC to obtain 17 
compounds. Eight quinoline alkaloid derivatives, abscisic acid, and eight low 
molecular phenolic compounds were identified and their structures were 
determined by ESI-MS and NMR analyses. Of them, one quinoline alkaloid 
derivative was structurally elucidated as a novel compound. These results 
suggest that quinoline alkaloid derivatives may provide useful information in 
screening of a potential authentic marker for chestnut honey origins.

P11 -070

Inhibitory Effect of Foeniculum vulgare Miller on Osteoclast 
Differentiation and Ovariectomy-induced Bone Loss
Tae-Ho Kim*, Hyun-Ju Kim, Hyeong-U Son1, Sang-Han Lee1,2, Shin-Yoon 
Kim Skeletal Diseases Genome Research Center, Kyungpook National 
University Hospital, Korea, 1Department of Food Science and Biotechnology, 
Kyungpook National University, Korea, 2Food and Bio-Industry Research 
Institute, Kyungpook National University, Korea

Inhibition of osteoclast differentiation and bone resorption is considered a 
useful therapeutic tactic to the treatment of postmenopausal bone loss. To find 
natural compounds that may inhibit osteoclastogenesis, we screened herbal 
extracts on bone marrow cultures. In this study, we found that an aqueous 
extract of Foeniculum vulgare Miller seed (FvMs) at low concentration, which 
has traditionally been used as a treatment for a variety of disorders, inhibits the 
osteoclast differentiation and bone resorption of mature osteoclasts. We further 
investigated the effects of FvMs on ovariectomy-induced bone loss using 
microcomputed tomography, biomechanical tests and serum marker assays for 
bone remodeling. Oral administration of FvMs (30 mg or 100 mg/kg/day) for 6 
weeks had an intermediary effect on the prevention of femoral bone mineral 
density, bone mineral content, and other parameters compared to ovariectomy 
controls. In addition, FvMs slightly decreased bone turnover markers that were 
accelerated by ovariectomy. The bone-protective effects of FvMs may be due to 
suppression of an ovariectomy-induced increase in bone turnover. 

P11 -068

The Antioxidant Activity and the Phenolic Acid Content of Tremella 
fuciformis
Hua Li*, Sol Park, Youn No, Chan Lee Department of Food Science & 
Technology, Chung-Ang University, Korea

The following antioxidant activities were assessed in subfractions from 
methanol extract of edible white jelly mushroom, Tremella fuciformis, which is 
often used as a traditional medicine in East Asia: ABTS+ radical scavenging 
activity, 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity, and 
inhibitory activity of human low-density lipoprotein (LDL) oxidation. Among 
the tested subfractions, chloroform fraction exhibited the strongest antioxidant 
activity with the highest total phenolic content (66.31 µg CAE/mg extract) and 
flavonoids content (5.12 µg QE/mg extract). ABTS+ radical scavenging activity 
of chloroform fraction was 7.89 µmol trolox/mg extract, which was the highest 
among the subfractions. This fraction also showed the highest DPPH radical 
scavenging activity and inhibitory activity of LDL oxidation. Major phenolic 
acids were analyzed from this mushroom extract by electrospay ionization 
liquid chromatography tandem mass spectrometry (ESI LC-MS/MS) analysis 
and they were identified as 4-hydroxybenzoic acid (323 mg/Kg dry weight of 
mushroom), gentisic acid (174 mg/Kg dry weight of mushroom), and 4-coumaric 
acid (30 mg/Kg dry weight of mushroom).

P11 -071

Alleviation of 2,4-Dinitrofluorobenzene-induced Atopic Dermatitis- 
Related Symptoms by an Aqueous Seed Extract of Terminalia 
chebula Retzius
Dong-Yoon Nam1*, Min-A Kim1, Hyeong-U Son1, Yong-Su Cha1, Chi-yeol 
Yoo1, Hee-Joon Park 2, Jin-Chul Heo3, Sang-Han Lee1,4 1Department of Food 
Science and Biotechnology, Kyungpook National University, Korea, 2CA 
Pharm Co., Ltd, Korea, 3Pharmaceutical Research Center, Korea Research 
Institute of Chemical Technology, Korea, 4Food and Bio-Industry Research 
Institute, Kyungpook National University, Korea

To evaluate whether an aqueous seed extract of Terminalia chebula Retzius 
inhibit atopic symptoms in vivo, we used a 2,4-dinitrofluorobenzene-induced 
animal model, and investigated the effects of the seed extract. We measured 
number of CD4+ cells by hematoxylin and eosin staining, and determined the 
expression levels of matrix metalloproteinase-9, interleukin-31 and T-bet genes 
in this animal model. The data showed that a Terminalia chebula extract (100 µ
g/ml) exhibited strong anti-atopic activity, mediating a 52% reduction in the 
immune response, as measured by thickness of ear swelling, and resulting in 
decreased eosinophil levels in adjacent skin tissues.
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P11 -072

Mitigation of Inducible Nitric Oxide Synthase and Cyclooxygenase-2
Expression Levels by Soybean Glyceollins via Suppression of the 
NF-κB Signaling Pathway in RAW 264.7 Cells
Eun-Kyung Yoon1*, Hyung-Kyung Kim2, Song Cui2, Yong-Hoon Kim2, 
Hyeong-U Son1, Sang-Han Lee1,3 1Department of Food Science and Biotech-
nology, Kyungpook National University, Korea, 2N&B, Ltd, KNU Techno, 
Korea, 3Food and Bio-Industry Research Institute, Kyungpook National 
University, Korea

Glyceollins can be produced to induce stress resistance responses against specific 
species, such as an incompatible pathogen Phytophthora sojae in soybeans, 
have potential in exhibiting anti-inflammatory activity in RAW 264.7 cells. To 
investigate what signaling pathway is associated with the elicited glyceollins, 
we examined several biochemical assays including RNA and protein expression 
levels. We found that glyceollins significantly reduced not only LPS-induced 
nitric oxide and prostaglandin E2 production, but the expression of inducible Ν
Ο synthase and cyclooxygenase-2 via the suppression of NF-κB activation. 
Glyceollins also inhibited the phosphorylation of IκBα kinase, the degradation 
of IκBα, and the formation of NF-κB-DNA binding complex in a dose-depen-
dent manner. Furthermore, they inhibited pro-inflammatory cytokines, such as 
tumor necrosis factor-α, interleukin-1β and IL-18, but increased the generation 
of the anti-inflammatory cytokine IL-10. Collectively, the present data indicate 
that glyceollins elicit potential anti-inflammatory effects by suppressing the 
NF-κB signaling pathway in RAW 264.7 cells.

P11 -075

Impact of Green Tea Formulation with Vit. C and Xylitol on 
Intestinal Transport of Catechins
Jae-Hwan Chung*, Ui-Jeong Yang, So-Ra Yoon, Soon-Mi Shim Department 
of Food Science, Sejong University, Korea

Our previous study revealed that addition of vit. C and xylitol combination 
increased digestive stability of catechins in green tea. In current study, the effect 
of GT formulated with vit. C, xylitol and its combination on transport mecha-
nism of catechins and its metabolites by using human intestinal Caco-2 cell was 
investigated. GTCs metabolites were identified by HPLC-ESI mass spectrometer 
(MS). Efflux ratio (Pb->a/Pa->b) of EGC, EGCG, EC and ECG was 0.26, 0.22, 
0.83 and 0.17, respectively, indicating absorption rate of EC was significantly 
lower than others. Xylitol (11 ppm, 27.5 ppm, and 55 ppm) treatment had no 
effect on EC absorption, but vit. C (4 ppm, 10 ppm, and 20 ppm) treatment 
showed 2-3 times higher absorption than that in EC only. Combined formu-
lation of vit. C (20 ppm) and xylitol (49.5 ppm) significantly enhanced GTCs 
absorption (p<0.05). For the metabolites found in basal media, glucuronidated, 
methylated, sulfate and conjugated catechins were form in basal media. The 
results indicated that vit. C and xylitol combination with green tea can modulate 
intestinal transport mechanism of GTCs.

P11 -073

Manufacture of Functional Cheonggukjang Added Pepper (Wongi 
No. 1) Leaves 
SeungWha Jo*, YoonSun Kim, Juhee Heo, Doyeun Jeong, YouSeok Kim1 

Sunchang Research Center for Fermentation Microbes, Korea, 1Agricorpora-
tion Gold-tree Co., Ltd., Korea

This study was conducted to develop functional cheonggukjang using for 
pepper leaves which has positive effect on diabetes. AGI (α-glucosidase 
inhibitor) was analyzed with different solvent and time to find out optimum 
extraction of pepper leaves, and 70% ethanol was added during 10 h with 
shaking extraction, and it was used via vacuum concentration. AGI values were 
50.2, 56.0, 49.8, and 39.9% at 1, 3, 5, and 10% pepper leaves extract levels, 
respectively. DPPH free radical scavenging activity were 9.4, 21.2, 28.5, and 
26.7% respectively, but there was no significant difference in the level of 
pepper leaves extract. Although the present results of overall sensory evaluation 
of cheonggukjang with different supplemental levels showed bitter taste, 
preferential taste was significantly observed at 3% level of pepper leaves 
extract compared with others. Therefore, this study indicating that the effective 
supplemental level of pepper leaves extract was 3% to as a antidiabetic food 
material, and it was recommendable processed food with pepper leaves.

P11 -076

Antioxidant Effects of Korean Chokeberry (Aronia melanocarpa) 
and Blueberry (Vaccinium corymbosum L) Extracts
Seok Jun Hwang*, Ok-Hwan Lee, Seung Ju Cha1, Jong Dai Kim Department 
of Food Science and Biotechnology, Kangwon National University, Korea, 
1Legal Personality Icheon Beks & Cornus Co., Ltd., Korea

The objective of this study was to characterize the antioxidant properties of the 
extracts from korean chokeberry and blueberry. The 70% ethanol extracts were 
prepared from chokeberry and blueberry, and its antioxidant activities investi-
gated by different test in vitro such as methods 1,1-diphenyl-2-picrylhydrozyl 
(DPPH), 2-2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium 
salt (ABTS), ferric reducing antioxidant power (FRAP) and reducing (Fe³⁺to 
Fe²⁺) power. We measured the total phenol, flavonoids and proanthocyanidin 
contents in extract of chokeberry and blueberry. Chokeberry extract had higher 
free radical scavenging activity and reducing power than those of blueberry 
extract. In addition, the total phenol, flavonoid and proanthocyanidin contents 
of chokeberry extract were higher than those of blueberry. These results suggest 
that chokeberry extracts could be considered as a good source of natural 
antioxidants.

P11 -074

Effects of Terminalia nigrovenulosa Extract on Antioxidant Activity 
and Matrix Metalloproteinase (MMPs) Expressions in HT1080 Cells
Quang-Vinh Nguyen*, Jong-Bang Eun, Duwon Kim Department of Food 
Science and Technology and Functional Food Research Center, Chonnam 
National University, Korea

Antioxidant and matrix metalloproteinase inhibitory activities of methanol 
extract of T. nigrovenulosa bark in HT1080 cells were investigated. DPPH 
radical scavenging activity and intracellular reactive oxygen species (ROS) 
formation by 2',7'-dichlorofluorescein diacetate (DCFH-DA) of T. nigrovenulosa
bark extract were measured. In addition, the MMP-2 and MMP-9 inhibitory 
activity of the extract was examined by gelatin zymography. The results showed 
that DPPH radical scavenging activity of T. nigrovenulosa bark extract was 
higher than that of BHT at the same concentration. Intracellular reactive oxygen 
species formation in HT1080 cell treated with T. nigrovenulosa bark extract 
significantly reduced in compared to control sample. Moreover, this extract 
remarkably reduced the expression levels of MMP-2 and MMP-9 in gelatin 
zymography without any toxic influence. The results indicate that T. nigro-
venulosa bark extract has a significant potential to use as natural ingredient in 
functional foods, related to oxidative damage.

P11 -077

Tagatose, a Functional Sweetener, Affects the Glucose Responses in 
Healthy Individuals
Byung-Gyu Park*, Youngjae Kim, Jongmin Choi, Seong-Bo Kim, Seungwon 
Park Department of Food Science, Sweetener Team, Food Ingredients Center, 
CJ Cheiljedang Corporation, Korea

The purpose of this study was to examine the acute effect of D-tagatose on the 
postprandial blood glucose level of healthy individuals. Tagatose, an isomer of 
D-Galactose and steroisomer of D-Fructose, is naturally occurring simple sugar 
that has been established as health functional food by the KFDA since 2011. A 
pilot studies were conducted to examine the effect of coffee containing 
D-tagatose on postprandial glucose response and to evaluate its efficacy in the 
presence of other macronutrients. In study 1, the overnight-fasted study subjects 
(n=21) consumed three types of test solutions (5 g of sucrose, 6 g of tagatose, 
8.76 g of erythritol in 130 mL of coffee drink) with muffin. In study 2, the 
overnight-fasted study subjects (n=22) consumed two types of test solutions (6 
g of tagatose, 6 g of sucrose in 130 mL of coffee drink with cremer). In study 1, 
the 6g tagatose-containing coffee suppresses the blood glucose level by 7.6 % 
lower than 8.76 g erythritol and by 7.7% lower than 5g sucrose significantly. In 
study 2, the 6 g tagatose-containing coffee suppresses the blood glucose level 
by 12.7% significantly. In conclusion, tagatose may be a promising sugar- 
replacement.
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P11 -078

Anti-diabetic and Anti-inflammatory Effects of Curcuma xanthorrhiz 
Roxb. on High-fat Diet-induced Obesity in Mice
Mi-Bo Kim1*, Bo-Kyung Sa2, Ga Hui Oh1, Jae-Kwan Hwang1,2 1Department 
of Biomaterials Science and Engineering, Yonsei University, Korea, 2Depart-
ment of Biotechnology, Yonsei University, Korea

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 aim of the present study was to 
evaluate the effect of standardized C. xanthorrhiza extract (CXE) on hyper-
glycemia and inflammatory markers in mice with high-fat diet (HFD)-induced 
obesity. After 16 weeks treatment of CXE, the fasting blood glucose levels were 
28% low in mice treated with 50 mg/kg/day CXE and 31% low in mice treated 
with 100 mg/kg/day of CXE compared with the HFD control mice. CXE 
improved the postprandial blood glucose levels and lowered insulin, glucose, 
and free fatty acid levels in serum. CXE significantly inhibited the production 
of inflammatory cytokine (TNF-α, IL-6, IL-1β, and CRP) in white adipose 
tissue, liver, and muscle. Xanthorrhizol, a terpenoid in C. xanthorrhiza Roxb 
was suggested as a bioactive compound. These results indicate that CXE has 
potential anti-diabetic and anti-inflammatory effects, suggesting that CXE 
might be used as anti-diabetic nutraceuticals for the prevention and treatment of 
type 2 diabetes mellitus.

P11 -081

Effects of Slowly Digestible and Resistant Starch from Rice on 
Weight Gain and Lipid Profiles in Mice Fed a High Fat Diet
Kwang Yeon Lee*, Hyeon Gyu Lee Department of Food and Nutrition, 
Hanyang University, Korea

The objectives of this study are 1) to investigate optimum conditions for slowly 
digestible starch (SDS) and resistant starch (RS) of rice starch, and 2) to 
determine the physiological effect of the consumption of optimized SDS and 
RS. Response surface methodology was used to optimize SDS and RS using 
three independent variables: the concentration of enzyme (pullulanase, X1), 
storage temperature (°C, X2), and cycle of autoclaving-cooling (X3). The 
optimum conditions for SDS were obtained at the (X1) of 498 µL, (X2) of 47°C,
and (X3) of 5, and for RS, were determined to be 838 µL (X1), 62°C (X2), and a 
cycle of 3 (X3). The effects of the consumption of optimized SDS and RS on 
weight gain and lipid metabolism in mice (C57BL/6 mice) fed a high fat diet 
were investigated and compared to native rice starch (Native). RS and Native 
groups had significantly lower serum lipid and cholesterol concentrations 
(p<0.05). The serum triglyceride levels were also significantly lower in mice 
fed SDS and RS groups (p<0.05). The total liver cholesterol decreased 
significantly in rice treatment groups (p<0.05). The total liver cholesterol 
lowering effect was observed in the RS group.

P11 -079

Sulforaphane Content and Anti-inflammatory Activity of Brassica 
oleracea
Joon-Ho Hwang1,2*, Chung-Woo Lee1, You-Sung 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

Broccoli (Brassica oleracea) was extracted with methanol and fractionated with 
n-hexane, ethyl acetate, n-butanol, and distilled water, and their fractions were 
evaluated for sulforaphane content and anti-inflammatory activity in RAW 
264.7 macrophage cell line. The content of sulforaphane was 60.6 µg/g in the 
methanol extract, while they were 620.2 and 272.7 µg/g in the fractions of ethyl 
acetate and n-butanol, respectively. The ethyl acetate fraction showed the 
highest inhibition of nitric oxide production with an IC50 value of 121.7 µg/mL. 
We further investigated the expression of inducible nitric oxide synthase, 
cyclooxygenase-2 on the mRNA and protein levels. The ethylacetate fraction 
inhibited IκB-α degradation, phosphorylation, and nuclear factor-κB (NF-κB) 
transcriptional activation. It also decreased luciferase activity by 81.2% at a 
concentration of 200 µg/mL compared with the LPS-stimulated group. These 
results suggest that the ethylacetate fraction of Brassica oleracea has a potent 
anti-inflammatory effect through a NF-κB activation pathway.

P11 -082

Physicochemical Characteristics and Antioxidant Activities of Sikhye 
(Korean Traditional Rice Beverage) Prepared with Ethanol Extracts 
from Rice Bran of Some Cultivars
Jeong-Heui Lee*, Sea-Kwan Oh, Dae-Jung Kim, Mi-Ra Yoon, Hye-Won Kim, 
Jeom-Sig Lee, Chung-Kon Kim National Institute of Crop Science, Rural 
Development Administration, Korea

This study was carried out to compare the physicochemical characteristics and 
antioxidant activities of sikhye prepared with ethanol extracts from rice bran of 
some culitvars. The results showed that the highest brix degree was 8.20 °Bx in
sikhye of 3% Samkwang rice bran. The pH of the sikhye did not increased with 
increasing amount of the added extract. The turbidity appeared at 0.151, 0.116, 
0.170, 0.176 in sikhye prepared with 1% rice bran extract of Samkwang, 
Migwang, Cheonghaejinmi and Joun. In case of antioxidant activity, DPPH 
radical scavenging activity were 4.08-15.86% and 45.19-57.15% of diluted 10 
time sikhye prepared with 1% and 3% rice bran extract. It is expected that 
sikhye added ethanol extract from rice bran would provide useful information as 
a source of health-functional beverage.

P11 -080

Antioxidative activity of Jeolpyeon with Lotus (Nelumbo nucifera 
Gaertn) Seed Powder
SeHyun Jeong*, JiYeon Han, MinJung Kim Sookmyung Women's University, 
Korea

This study was conducted to investigate antioxidant activity of jeolpyeon with 
lotus seed powder. Two controls were made to compare, the original jeolpyeon
and jeolpyeon with BHT. Antioxidant activities were measured by total 
polyphenol contents, total flavonoid contents, the scavenging activity of DPPH 
radicals, Reducing power and SOD-like activity. The total polyphenol and total 
flavonid content of jeolpyeon with lotus seed powder were estimated at 
37.81±0.45 mg GAE/g and 26.35±0.13 mg QE/g. The DPPH radical scavenging 
activity increased by the addition of lotus seed powder. Also, the reducing 
power was higher in jeolpyeon with lotus seed powder than the original 
jeolpyeon or jeolpyeon with BHT. In conclusion, the antioxidative effect of the 
jeolpyeon significantly increased in addition of lotus seed powder, compared to 
two controsl.

P11 -083

Selective Killing of Colon Cancer Cells by Sulforaphene through 
Generation of ROS
Sanguine Byun*, Hyong Joo Lee World Class University Biomodulation 
Program, Department of Agricultural Biotechnology, Seoul National University, 
Korea

Isothiocyanates, derived from glucosinolates, have been reported to be respon-
sible for the cancer chemopreventive effects conferred by high cruciferous 
vegetable intake. Herein, we show that sulforaphene, an isothiocyanate in 
radish, possess strong anticancer effect against colon cancer cells. Sulforaphene 
exhibits more potent anti-cancer effects than other cruciferous originating 
compounds and fluorouracil, a cancer chemotherapeutic drug, while exhibiting 
no toxicity towards normal cells. Treatment of sulforaphene induced G2/M 
phase cell cycle arrest and apoptosis of colon cancer cells. Sulforaphene 
induces phosphorylation of CDK1, CDC25B, and CDC25C at inhibitory sites, 
and upstream regulators Chk2, p38, and JNK leading to apoptosis. We found 
that sulforaphene generated reactive oxygen species (ROS). Moreover, 
administration of sulforaphene significantly reduced HCT-116 tumor size in a 
mouse xenograft model. Collectively, we report for the first time, production of 
ROS by sulforaphene selectively kills cancer cells. These data suggest that 
naturally occurring sulforaphene may be suitable for a promising chemo-
therapeutic agent.
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P11 -084

Synergic Effects of Siegesbeckia orientalis L. with Green Tea Extract 
on UVB-induced Skin Damage in Hairless Mice
Hee-Bong Pyun1*, Kyung-Eun Lee2, Ga Hui Oh1, Jae-Kwan Hwang1,2 

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

Siegesbeckia orientalis L., known as Jeju Jindeukchal, has been reported to 
treat rheumatic arthritis and hypertension in Korea. This study investigated 
antiphotoaging effects of S. orientalis extract (SOE) in combination with the 
green tea extract (GTE) in a hairless mouse model. Female hairless mice were 
orally administered with a mixture of SOE and GTE (250 mg/kg/day (GTE: 
SOE = 3:1)) or GTE (250 mg/kg/day) only for 13 weeks and were concurrently 
irradiated with UVB three times a week. Skin conditions of two treated groups 
were recovered by reducing wrinkle formation, skin thickening, and trans-
epidermal water loss (TEWL), compared with the untreated UVB control group. 
Especially, SOE+GTE mixture significantly attenuated MMPs expressions and 
restored collagen content. The results suggest that SOE improves the effect of 
GTE on photodamaged skin in an animal model. Thus, SOE in combination 
with GTE can be a potential candidate as an effective dietary agent for 
prevention and treatment of skin photoaging.

P11 -087

Analytical Evaluation of Hyperpolarization via Activation of K+

Channels by Apple Procyanidins in Rat Aortic Endothelial Cells
Jae-Hun Kim*, Eui-Baek Byun, Nak-Yun Sung, Du-Sup Song, Ji-Hye Lee, 
Jae-Kyung Kim, Jong-Heum Park, Jong-il Choi, Beom-Seok Song, Ju-Woon 
Lee Advanced Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea

The present study is designed to clarify the potential role (s) of apple procya-
nidins (AP) on vascular function using rat aortic endothelial cells (RAECs). The 
application of RAECs with AP (0-10 µg/ml) resulted in a dose-dependent 
hyperpolarization with a maximum effect at 10 µg/ml using a membrane 
potential-sensitive probe DiBAC4 (3). AP-induced hyperpolarization was signi-
ficantly inhibited by pretreatment of non-specific K+ inhibitor, tetraethyl-
ammonium chloride (TEA), or specific K+ channel inhibitors, iberiotoxin (a 
large-conductance Ca2+-activated K+ channel (BKCa) inhibitor), glibenclamide 
(an ATP-sensitive K+ channel (KAPT) inhibitor), 4-aminopyridine (a transient K+

channel (KV) inhibitor), and BaCl2 (an inward rectifier K+ channel (KIR

inhibitor). A direct or real-time monitoring of RAEC-membrane potential with 
64-channel multi-electrode dish (MED64) system also proved AP-induced 
hyperpolarization compared with control-group (PSS buffer) and the dimini-
shment of the AP power by TEA. In view of these findings, we firstly demon-
strated that AP induces hyperpolarization of RAECs via multiple activations of 
K+ channels.

P11 -085

Inhibitory Effect of Fucoidan in T24 Bladder Cancer Cell
Tae min Cho1,2*, Se jung Lee1,2,3, Eo jin Lee1,2, Sung kwon Moon1,2 

1Department of Biotechnology, Korea National University of Transportation, 
Korea, 2Personalized Tumor Engineering Research Center(PT-ERC), Chungbuk 
National University, Korea, 3Department of Food Science & Technology, 
Chung-Ang University, Korea

Fucoidan, a sulfated polysaccharide found mainly in various species of brown 
algae and brown seaweed, has various biological activities including anti-tumor 
activity. We investigated the molecular mechanism of fucoidan in the bladder 
cancer cell. Treatment of cells with fucoidan resulted in significant growth 
inhibition and G1 phase cell cycle arrest, which led to down-regulation of 
cyclinD1, cyclinE, CDK2, and CDK4 expression. This G1 phase cell-cycle 
arrest was associated with up-regulation of p21WAF1 and p27KIP expression. 
In addition, fucoidan treatment induced activation of AKT. In conclusion, these 
results indicate that the fucoidan induced AKT activation, which is mediated by 
G1-phase cell cycle arrest via p21WAF1 and p27KIP1 induction, leading to a 
reduction in cyclin/CDK complexes in fucoidan-induced inhibition of bladder 
cancer cell growth. Overall, these findings indicate that the molecular action of 
fucoidan has preventive potential for the treatment of bladder malignancies.

P11 -088

Vasorelaxation Action of Apple Procyanidins in Thoracic Aortic 
Rings from Sprague-Dawley Rats
Jae-Hun Kim*, Eui-Baek Byun, Nak-Yun Sung, Du-Sup Song, Ji-Hye Lee, 
Jae-Kyung Kim, Jong-Heum Park, Jong-il Choi, Beom-Seok Song, Ju-Woon 
Lee Advanced Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea

The present study is designed to clarify the potential role (s) of apple procyanidins 
(AP) on vascular function in a force transducer experiment using thoracic aortic 
rings from Sprague-Dawley rats. Apple polyphenol extract and procyanidins 
caused a potent dose-dependent vasorelaxation effect on 1.0 µM PE-constricted 
thoracic aortic rings, while no effect was observed for other fractions of the 
apple extract. This procyanidin-induced vasorelaxation was greatly reduced by 
removal of the endothelium. Complete abolishment of procyanidin-induced 
vasorelaxation in the PE-constricted thoracic aortic rings was observed in the 
presence of sGC inhibitor, ODQ. Non-specific K+ channel inhibitor, TEA 
greatly affected the vasorelaxation effect of procyanidins, but procyanidins at 
higher concentrations (>25 µg/mL) still caused the vasorelaxation effect to the 
extent of >30% vasorelaxation, similar to NOS inhibitor, L-NMMA, while their 
combination completely diminished the effect. These results indicate that 
procyanidin-induced vasorelaxation is associated with NO/cGMP pathway in 
combination with hyperpolarization due to activation of K+ channels.

P11 -086

The Hypoglycemic Effects of Cordyceps Mushroom (Isaria tenuipe) 
Using Golden Silk Supplementation on OLETF Rats
Mihye Jeong*, Soo Jin Park, Dong Seok Seo1, In-Pyo Hong2, Kyung-Hun 
Park, Jae-Yup Park Agro-Material Safety Evaluating Division, Department of 
Agro-Food Safety, National Academy of Agricultural Science, RDA, Korea, 
1Croen Research Incorporated, Korea, 2Sericultural & Apicultural Materials 
Division, Department of Agricultural Biology, National Academy of Agricul-
tural Science, RDA, Korea

Cordyceps mushroom has been reported to have immuno-stimulatory, anti-aging, 
anti-cancer. Recently, National Academy of Agricultural Science, RDA developed 
Cordyceps mushroom (Isaria tenuipe) using Golden Silk. Then, they administered 
diets mixing high-fat feed with respectively, 0.1%, 1% and 5% of Isaria tenuipe to 
21-month male OLETF rats and observed their glucose tolerant and blood 
chemical changes (0.1% of Isaria tenuipe included: HIT0.1, 1% of Isaria tenuipe 
included: HIT1, and 5% of Isaria tenuipe included: HIT5). As the result, weights 
of control groups reduced in the third week and their dietary effects were lower 
than experimental groups. HIT5 group's weight also increased less than HIT0.1 
and HIT1 groups, but there was no difference of dietary effects observed among 
them. Creatine decreased in all experimental groups more than in control groups. 
Glucose contents of HIT1 and HIT5 groups were lower than in control groups, and 
its effect on glucose tolerance was the least in the HIT1 group. These findings 
imply that Isaria tenuipe helps to relieve blood glucose of OLETF rats, and a 
further research should be performed to investigate its anti-diabetic effects.

P11 -089

Influence of Applied Time and Heat Treatment on Antioxidant Com-
pounds and Antioxidant Activities of Brown Rice of Some Cultivars
Dae-Jung Kim*, Sea-Kwan Oh, Jeong-Heui Lee, Mi-Ra Yoon, Hye-Won Kim, 
Jeom-Sig Lee, Chung-Kon Kim National Institute of Crop Science, Rural 
Development Administration, Korea

Rice is a staple food being consumed by nearly half of the world population, 
especially Asian countries. To investigate the possibility of brown rice as a 
functional food, the present study evaluates antioxidant components and 
activities of 70% ethanol extract from brown rice of six cultivars (Hongjinju, 
Haiami, Goami 4, Keunnun, Heugkwang and Hwaseong) at different time (15, 
30, and 60 min) and same heat temperature (60℃). Antioxidant activities of 
extract of sample was investigated by 1,1-Diphenyl-2-picrylhydrazy(DPPH), 
2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulphonic acid (ABTS) radical ation 
scavenging activities and reducing power. The content of total polyphenol and 
flavonoid were also measured by spectrophotometric methods. The extraction 
yield of tested brown rice was 1.61-3.84%. The DPPH radical scavenging 
activity of 70% ethanol extract were 10.97-88.25%, 11.84-88.05% and 11.65- 
88.48% of 15, 30, and 60 min. It is expected that a follow up study on brown 
rice through developing processed food and evaluation of their functional 
properties would provide useful information as a source of health-functional 
foods.
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P11 -090

The Profiling of Major Phenolic Components Related to Antioxi-
dant Activities of the Methanolic Extracts from Hericium erinaceum
Hua Li*, Chanvorleak Phat, Chan Lee Department of Food Science & 
Technology, Chung-Ang University, Korea

The ABTS+-radical-cation scavenging activity, 1,1-diphenyl-2-picrylhydrazyl 
(DPPH)-radical scavenging activity, ferric reducing/antioxidant power, and 
nitrite scavenging activity of the methanol extract from Hericium erinaceum 
and its subfractions were assessed. Among the methanol extract subfractions 
tested, the chloroform subfraction exhibited the strongest antioxidant activity in 
the most experiments, except for the ferric reducing/antioxidant power. The 
trolox-equivalent antioxidant capacity (TEAC) of the chloroform subfraction 
was 378.89 µmol/g of sample. This subfraction also scavenged 35.80% of 
DPPH radicals at 500 µg/mL. The highest ferric reducing/antioxidant power 
was found in the n-hexane subfraction (174.82 µmol FeSO4･7H2O/g). The 
chloroform, n-hexane, and n-butanol subfractions had high total phenolic 
compound content, with ferulic acid equivalents of 35.18, 19.08, and 11.23 
mg/g, respectively. Flavonoids were found mostly in the chloroform subfr-
action, and the four phenolic compounds were identified in the same fraction as 
4-hydroxybenzoic acid, syringic acid, 4-coumaric acid, and ferulic acid by ESI 
LC-MS/MS analysis.

P11 -093

Effects of Laccase Catalyzed Rutin Polymer on the Inhibition of 
Adipogenesis in 3T3-L1 Adipocytes In Vitro
Ji Kyeong Jeon*, Jee-Young Imm Department of Foods and Nutrition, 
Kookmin University, Korea

Rutin polymer was enzymatically produced by laccase (620 U/mL) in a sodium 
acetate buffer (1.2 g rutin, pH 5, 100 mM) for 24 h at room temperature and its 
inhibitory effect on adipogenesis in 3T3-L1 adipocytes was examined. The 
characteristic UV absorption peak of rutin monomer was disappeared while a 
large broad peak at 350 nm was found by enzymatic polymerization. Based on 
MALDI-TOF, rutin polymers were present a mixture of several molecular 
weight in the range from 633 to 1242. The rutin polymer was soluble in water 
and DMSO while rutin monomer showed very low water solubility. Rutin 
polymer did not show cytotoxicity up to the tested concentration of 1 mM. In 
Oil Red O assay, rutin polymer resulted in a significantly greater inhibition on 
intracellular triglyceride and GPDH activity than those of rutin monomer. The 
exposure of 3T3-L1 adipocytes to rutin polymer caused the down-regulated 
expression of PPARγ, SREBP1 and Leptin at the mRNA level. These result 
suggest that rutin polymer has a great potential as an anti-obesity agent.

P11 -091

Effect of Enzymatic Hydrolysates from Sweetfish on Inhibition of 
Inflammation in LPS Induced RAW264.7 Macrophage Cell 
Jae-Kyung Kim*, Nak-Yun Sung, Eui-Baek Byun, Do-Sub Song, Ji-Hye Lee, 
Jong-il Choi, Beom-Seok Song, Jong-Heum Park, Ju-Woon Lee, Jae-Hun Kim 
Advanced Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea

This study examined the anti-inflammatory effect of a sweetfish-derived protein 
and its hydrolysates in lipopolysaccharide (LPS)-induced RAW264.7 macro-
phage cells. The protein and enzymatic hydrolysates were not found the 
cytotoxic effect to RAW264.7 macrophage cells, and inhibited the production 
of NO and cytokines in LPS-induced RAW264.7 cells. Especially, hydrolysates 
prepared by trypsin and α-chymotrypsin remarkably decreased the production 
of NO, cytokines, and PGE2. Reverse transcription-polymerase chain reaction 
(RT-PCR) analysis demonstrated that the decrease in NO and cytokine produc-
tion was related to the inhibition of mRNA expression of inducible nitric oxide 
synthase (iNOS) and cytokines (TNF-α, IL-6, and IL-1β) genes. Moreover, a 
reporter gene assay showed that the hydrolysates inhibited NF-κB nuclear 
translocation and this inhibition was re-confirmed through the inhibition of 
mitogen-activated protein kinases pathway (MAPK). The results suggested that 
the sweetfish-derived protein hydrolysates obtained using trypsin and α
-chymotrypsin can be used as anti-inflammatory agents.

P11 -094

Effect of Osmolarity on Cytotoxicity of Normal and Cancer Cells 
according to the Type of Salts
Eun Jin Bae*, In Cheol Kim Department of Food Engineering, Mokpo 
National University, Korea

This study was performed to investigate the relationship between cytotoxicity 
and osmolarity of the various salts including solar salt (SS), purified salt (PS), 3 
years aged solar salt (3S), 7 years aged solar salt (7S) and topan solar salt (TS) 
in mammalian cells. The viability of BJ cell treated SS and 3S increased 
85.13% to 125.94% and 71.35% to 134.26%, respectively, while viability of BJ 
cell in NaCl and PS decreased 100.00% to 79.70% and 110.09% to 84.95% 
according to the time. This result consisted with viable cell counts by ADAM- 
MC. The osmolarity of BJ cells treated with NaCl and PS was 12.3% higher 
than that of BJ cells treated with SS and 3S. All salts inhibited the growth of 
AGS cell in a time-dependent manner, especially 7S, 3S, and SS indicated that 
the viability of AGS cell was decreased to 33.40%, 34.30%, and 35.71% at 72 
h. The osmolarity of AGS cells treated with 7S, 3S and SS were 8.10% lower 
than that of AGS cells treated with NaCl and PS. It was suggested that SS and 
3S is effective in inhibiting the growth of AGS human gastric carcinoma cell 
compared to NaCl and SS. Also osmolarity might be related to the cytotoxicity 
of normal and cancer cells.

P11 -092

The Effects of Repeated Dose of Cordyceps Mushroom (Isaria 
tenuipe) Using Golden Silk on Lipid Metabolism of OLETF Rats
Soo Jin Park*, Mihye Jeong, Kyung-Hun Park, Jae-Yup Park, Dong Seok 
Seo1, In-Pyo Hong2 Agro-Material Safety Evaluating Division, Department of 
Agro-Food Safety, National Academy of Agricultural Science, RDA, Korea, 
1Croen Research Incorporated, Korea, 2Sericultural & Apicultural Materials 
Division, Department of Agricultural Biology, National Academy of Agricultural 
Science, RDA, Korea

Cordyceps mushroom has been reported to have immuno-stimulatory, anti- 
aging, anti-cancer effects. Recently, National Academy of Agricultural Science, 
R.D.A. developed Cordyceps mushroom (Isaria tenuipe) using Golden Silk. 
Then, they administered diets mixing high-fat feed with respectively, 0.1%, 1% 
and 5% of Isaria tenuipe to 21-month male OLETF rats and observed Lipid 
Metabolism in blood (0.1% of Isaria tenuipe included: HIT0. 1, 1% of Isaria 
tenuipe included: HIT1, and 5% of Isaria tenuipe included: HIT5). As the 
result, HIT5 group's weight increased less than HIT0.1 and HIT1 groups, but 
there was no difference of dietary effects observed among them. GOT, GPT, 
LDH and ALP contents increased in HIT0.1 and HIT5 groups, due to Isaria 
tenuipe added. TC and TG and LDL contents were also low dependently on 
mixed concentration of Isaria tenuipe, and atherosclerosis indexwas lower too 
in a group to take in Isaria tenuipe than in a control group. It is therefore, 
considered that Isaria tenuipe has a positive effect on improvement of lipid 
metabolism of OLETF rats.

P11 -095

Methanol Extract of Eriobotrya japonica Leaves Inhibited Cell 
Proliferation and Induced G1-phase Cell Cycle Arrest in Bladder 
Cancer T24 Cells
Su-Mi Jung1,2*, Se-Jung Lee1,2,3, Eo-jin Lee1,2,4, Su-Bok Lee5, Sung-Kwon 
Moon1,2 1Department of Biotechnology, Korea National University of trans-
portation, Korea, 2Personalized Tumor Engineering Research Center (PT-ERC), 
Chungbuk National University, Korea, 3Department of Food Science & 
Technology, Chung-Ang University, Korea, 4Department of Urology, Chungbuk 
National University College of Medicine, Korea, 5Department of Food and 
Nutrition, Yonsei University, Korea

Leaves of Eriobotrya japonica have been used as a traditional medicine for treatment 
of chronic inflammatory diseases and various skin diseases. In the present study, the 
anti-tumor action of the leaves of E. japonica (LEJ) in human bladder cancer T24 
cells was investigated. Treatment with methanol extraction of LEJ suppressed the 
cell proliferation and the cell cycle transition from G0/G1 phase to S phase in vitro. 
We also showed that LEJ-induced growth inhibition was associated with the 
inhibition of the expression of CDK2/cyclin E and CDK4/cyclin D1 in T24 cells. 
Moreover, LEJ was sufficient to induce p53 and p27-Kip1 expression of cell cycle 
negative regulators, but not p21-Cip1. In addition, we observed that LEJ was 
significantly induced phosphorylation of extracellular-signal-related kinase (ERK) 
and c-Jun N-terminal kinase (JNK) in 800 µg/mL concentrationat at 6 h compared 
with the control. Our data demonstrated that LEJ inhibited cell proliferation and G1 
to S phase cell cycle progress through induction of p27-Kip1 and p53. LEJ-treated 
T24 cells were induced activation of ERK and JNK MAP kinase signaling. 



280

2012 KoSFoST

P11 -096

Effect of Complex Herbal Extracts on Alcohol Metabolizing via 
Antioxidant Activities
Jae-Kyung Kim*, Nak-Yun Sung, Eui-Baek Byun, Du-Sub Song, Ji-Hye Lee, 
Jong-il Choi, Beom-Seok Song, Jong-Heum Park, Ju-Woon Lee, Jae-Hun Kim 
Advanced Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea

This research was examined the effect of complex herbal extracts (CHE) on 
alcohol metabolizing via antioxidant activities. The alcohol-metabolizing acti-
vity of CHE was examined by measuring alcohol dehydrogenase (ADH) 
activity, acetaldehyde dehydrogenase (ALDH) activity and protective effect 
against alcohol induced damage in in vitro and in vivo models. CHE treatment 
significantly increased ADH and ALDH activities and decreased cell death 
against alcohol-induced liver cell damage. At the same time, it significantly 
reduced the serum alcohol and acetaldehyde concentrations in alcohol-fed rats. 
To clarify the role of CHE on alcohol metabolism, its antioxidative capacity 
was assessed by measuring radical scavenging activity, ferric-reducing anti-
oxidant potential ability, and thiobarbituric acid reactive substance (TBARS). 
The results showed that CHE　had a higher antioxidative activity at a high dose 
(10 mg/mL) than vitamin C as a control. Therefore, this study suggests that 
CHE can be a potential natural resource for the alleviation of ethanol-induced 
liver toxicity.

P11 -099

Administration of Japchae (Korean Traditional Noodle with Vege-
tables) Protects the Liver from the Oxidative Stress Induced by 
Carbon Tetrachloride
Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye Young 
Kim2, Eun Kyoung Mo Research and Development Center, DBIO Incorpo-
ration, Korea, 1Department of Food Science and Technology, Chungnam 
National University, Korea, 2Department of Global Korean Culinary Art, 
Woosong University, Korea

Japchae is a dish made from sweet potato noodles with various vegetables. The 
hepatoprotective effects of the ethyl acetate extract (EAE) and the methanol extract 
(ME) of the lyophilized Japchae were investigated against carbon tetrachloride 
(CCl4)-induced oxidative stress and liver injury in rats. Administration of the EAE 
and the ME with CCl4 (1 mL/kg BW) for 7 days significantly protected against 
CCl4-induced hepatic damage as indicated by serum marker enzymes, such as 
aspartate aminotransferase, alanine aminotransaminase, alkaline phosphatase, albumin,
and total bilirubin. The restoration of CYP2E1 protein expression was exhibited by 
supplementing the EAE and the ME. Parallel to these changes, the EAE and the ME 
also prevented CCl4-induced oxidative stress in the rat liver by inhibiting lipid 
peroxidation and restoring levels of antioxidant enzymes, such as superoxide 
dismutase, catalase, glutathione peroxidase, glutathione reductase, gluthathione 
S-transferase, glutathione, and malondialdehyde. The biochemical changes were 
consistent with histopathological observations, which suggested a significant 
hepatoprotective effect of the EAE and the ME in a dose-dependent manner. 

P11 -097

Inhibitory Effects of Poly-γ-glutamic Acid on the Differentiation of 
3T3-L1 Preadipocytes
Ji Hye Lee*, Ji Kyeong Jeon, Jee-Young Imm Department of Foods and 
Nutrition, Kookmin University, Korea

Antiadipogenic effects of two different molecular weight of poly-γ-glutamic 
acids (1 and 500 kDa, Ca salt form) were investigated using 3T3-L1 preadi-
pocyte. Lipid accumulation measured by Oil-Red O staining was significantly 
decreased in adipocyte treated by 1 and 500 kDa γ-PGA (Ca salt form) in a 
dose-dependent manner. In case of 1 kDa γ-PGA, PPARγ and C/EBPα were 
significantly down regulated in a dose-dependent manner while significant 
changes were not found in the mRNA expression of other transcriptional factors 
and adipocytokine such as SREBP1, FAS and leptin. In the presence of 500 kDa 
γ-PGA, SREBP1, FAS and leptin were significantly down regulated in a 
dose-dependent manner. The expression of PPARγ and C/EBPα were down 
regulated but no significance differences were not found. The γ-PGA showed 
antiadipogenic effects regardless of their molecular weights but possibly 
different mechanisms appear to be involved in the inhibition of preadipocyte 
differentiation.

P11 -100

Effect of Hot Water Extracts from Stevia (Stevia rebaudiana
Bertoni) Leaf on Inhibition of Melanin Synthesis 
Jong-Heum Park*, Jae-Kyung Kim, Nak-Yun Sung, Eui-Baek Byun, Du-Sub 
Song, Ji-Hye Lee, Jong-il Choi, Beom-Seok Song, Ju-Woon Lee, Jae-Hun Kim 
Advanced Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea

This study was carried out to evaluate the whitening activities of extracts from 
Stevia rebaudiana Bertoni leaves. Stevia extracts were prepared by hot water 
extraction at 120°C for 4 h. The activities were performed by measuring the 
effects on tyrosinase activity and melanin synthesis after treating of hot water 
stevia extract to B16BL6 melanoma cells. Also, the expression level of tyrosinase 
protein and its mRNA was concurrently analyzed with westernblotting and 
RT-PCR. The result showed that hot water extract of stevia effectively inhibited 
the tyrosinase and reduced melanin synthesis, and mRNA, and protein levels of 
tyrosinase. Moreover, whitening activities of extracts were higher than those of 
stevioside and rebaudioside at the same concentrations, known as the major 
active components in stevia. These results mean that unspecified compound in 
stevia plant acts the whitening activities not the stevioside and rebaudioside, 
and the compound with whitening activities need to be analyzed in detail.

P11 -098

Antiobese and Hypolipidemic Effects of Japchae (Korean Traditional 
Noodle with Vegetables) on High Fat Diet
Seung Mi Kim*, Sung A Jegal, Sun A Yang, Chang Keun Sung1, Hye Young 
Kim2, Eun Kyoung Mo Research and Development Center, DBIO Incorpo-
ration, Korea, 1Department of Food Science and Technology, Chungnam 
National University, Korea, 2Department of Global Korean Culinary Art, 
Woosong University, Korea

Japchae, Korean traditional dish made from sweet potato noodles with various 
kinds of vegetables, but beneficial outcomes are not well documented. This 
study was performed to verify the functionality of japchae. The Sprague- 
Dawley rats were randomly assigned to five experimental groups. All groups 
were administered high fat (40%) diet except Group 1 (normal control group) 
which was received the normal diet. Group 2 received 10% of lyophilized 
japchae powder, Group 3 received 20% of lyophilized japchae powder, Group 
4 received 30% of lyophilized japchae powder, and Group 5 (control group) 
received only high fat diet. The increase rates of body weight (kg/day) of 
Japchae-treated groups were significantly lower than that of Group 5. Liver 
weight (g/kg body weight) and epidermal fat mass (g/kg body weight) of 
japchae-treated groups were also lower than that of Group 5, significantly. In 
addition, the size of adipocyte in epidermal adipose tissue in japchae-treated 
groups was smaller than that of control. As administered japchae concentration 
increased, total cholesterol, TG and LDL levels were decreased in 
japchae-treated groups, and AI and HTR were also improved, significantly. 

P11 -101

Protective Effect of Silk Protein Hydrolysate against Radiation- 
induced Damage In Vitro and In Vivo
Jong-Heum Park*, Jae-Kyung Kim, Nak-Yun Sung, Eui-Baek Byun, Du-Sub 
Song, Ji-Hye Lee, Jong-il Choi, Beom-Seok Song, Ju-Woon Lee, Jae-Hun Kim 
Advanced Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea

Radioprotective effect of enzyme- and acid-treated silk protein hydroysates was 
investigated using cell line and mouse model. Experiments were performed by 
measuring cell viability, secretion of tumor necrosis factor-alpha (TNF-alpha) 
and interleukin-6 (IL-6), and hematological parameters such as numbers of red 
blood cells (RBC), white blood cells (WBC) and splenocytes following feeding 
of silk protein hydrolysates to mouse macrophage RAW 264.7 cells and female 
Balb/c mouse. Silk hydrolysate was administered to RAW cells with the con-
centration of 500 ug/mL for 24 h and to Balb/c mouse with the concentrations 
of 50 and 200 mg/kg body weight, once daily for 2 weeks. Then, these cells and 
mouse were exposed 150 Gy and 15 Gy, respectively. Administration of silk 
hydrolysate increased cell viability of irradiated RAW 264.7 cells. This hydro-
lysate also increased numbers of splenocytes of Balb/c mouse. However, it was 
no effect on RBC and WBC. On the analysis of TNF-alpha and IL-6, silk 
hydroysate increased production of these cytokines in both RAW cells and 
Balb/c mouse. Our results suggest that silk protein hydrolysate can induce 
protective activity against radiation-induced damage.
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P11 -102

Immunostimulating Polysaccharide Fractionated from Chaga Mush-
room (Inonotus obliquus)
Ji-Yeon Park1*, Ji-Hye Han1, Kwang-Won Yu2, Gil-Hun Baek1,3, Taek-Joon 
Yoon4, Hyung-Joo Suh5, Joo-Seok Lee6 1Department of Food Science and 
Technology, Korea National University of Transportation, Korea, 2Department 
of Food and Nutrition, Korea National University of Transportation, Korea, 
3Department of Food Science and Technology, Chungbuk National University, 
Korea, 4Department of Food and Nutrition, Yuhan Colleage, Korea, 5Depart-
ment of Food and Nutrition, Korea University, Korea, 6NewIam Corporation, 
Korea

After chaga mushroom (Inonotus obliquus, IO) was extracted by temperature or 
solvent to enhance immunostimulating activity, the most active hot-water extract at 9
0℃ (IO-HW) was prepared into crude polysaccharide (IO-CP) by EtOH precipitation. 
IO-CP was further fractionated into a unadsorbed (IO-CP-I) and 7 adsorbed fractions 
(IO-CP-II - VIII) on DEAE-Sepharose CL-6B column. IO-CP-II and III eluted by 0.1 
and 0.2 M NaCl showed more potent macrophage stimulating activity (1.55 and 
1.64-fold of saline control), and significantly stimulated the production of TNF-α
(30.18 and 30.93-fold) and IL-6 (72.62 and 72.10-fold) from macrophage compared to 
saline control. IO-CP-II and III also showed higher mitogenic activity (3.31 and 3.46- 
fold). However, IO-CP-Ⅱ and Ⅲ were showed less activity than IO-CP on intestinal 
immune system activity. In addition, these immunostimulating fractions (IO-CP-II and 
III) contained neutral sugar (61.86 and 41.94%), uronic acid (2.96 and 11.12%) and 
small amounts of protein (1.85 and 1.01%). In results, IO-CP-II and III are assumed 
that polysaccharide fraction plays an important ingredient in immune activity.

P11 -105

Isolation and Characterization of an Exopolysaccharide-producing 
Strain from Korean Traditional Fermented Soybean Products
Sunhyun Park*, Youngkyoung Rhee, Jieun Jang, Hyejung Yang, Myung-ki 
Lee Fermentation and Functionality Research Group, Korea Food Research 
Institute, Korea

Microbial exopolysaccharides (EPSs) are polysaccharides to be released outside 
of a bacterial cell wall. There have been few studies on EPS-producing bacteria 
that can enhance macrophage activities. In this study, EPS-producing strains 
were isolated from Korean Traditional Fermented Soybean Products (soybean 
paste and soy sauce) and cultivated in different conditioned media using sucrose, 
maltose or lactose as a carbohydrate source. And investigating the immune- 
enhancing effect by their EPSs was examined their Nitric Oxide (NO) produc-
tion abilities on Raw 264.7 cell. Ten slime-forming bacteria were isolated from 
Korean Traditional Fermented Soybean Products. The isolated strains, T1, T2, 
T3, T4, T5, T6, T7, T8, T9, and T10, were identified as Bacillus sp., by 
determining their 16S rDNA sequences. The T7 was produced a large amount 
of EPS (98.05g/L) in medium containing sucrose. And it was also 94.4% of 
effectively activated NO production on Raw 264.7. The strain of T7 was 
identified as Bacterium Te22R 16S ribosomal RNA gene.

P11 -103

Biological Activities of Hot-water Extracts from Coffee Beans 
Fermented with Mushrooms or Molds
Hoon Kim*, Ji-Young Shin, Cheon-Kyu Park, Dong-Gu Kim, Gil-Hun Baek1, 
Heon-Sang Jeong1, Kwang-Won Yu2 R&D Center, Cosis Bio Co., Ltd, Korea, 
1Department of Food Science and Technology, Chungbuk National University, 
Korea, 2Department of Food and Nutrition, Korea National University of 
Transportation, Korea

After coffee beans (CB, Indonesian Mandheling) were fermented with mush-
rooms (Phellinus linteus; PL, Hericium erinaceum; HE, Ganoderma lucidum; 
GL) or molds (Monascus purpureus; MP, Monascus ruber, MR) to enhance 
biological activity, fermented coffee beans were extracted by hot-water and 
their yields were 17-25%. Hot-water extracts (HW) from fermented coffee 
beans with molds (CB-MP-HW and CB-MR-HW) were higher polyphenolic 
and flavonoid contents and DPPH free radical scavenging activity than HW 
from non-fermented coffee bean or those from fermented coffee beans by 
mushrooms. Especially, CB-MR-HW also showed the most potent macrophage 
stimulating, mitogenic and intestinal immune system modulating activity 
through Peyer’s patch (1.32, 1.40 and 1.11-fold of non-fermented coffee bean, 
respectively). In addition, CB-PL-HW and CB-MR-HW were higher inhibition 
of nitric oxide (NO) production from LPS-stimulated RAW 264.7 cell line at 
0.1 mg/mL. In conclusion, fermented coffee beans with molds might enhance 
the biological activity and would be possible to industrial applications as 
functional materials.

P11 -106

Fucosterol Inhibits Matrix Metalloproteinases Expression and Pro-
motes Type-1 Procollagen Production in UVB-induced Human 
Keratinocytes HaCaT
Myung-Suk Kim*, Min-Ji Kim1 Department of Biotechnology, Yonsei University, 
Korea, 1Department of Biomaterials Science, Yonsei University, Korea

Ultraviolet (UV) radiation damages human skin and causes skin diseases such 
as epidermal hyperplasia, sunburn, inflammatory responses, and photoaging. 
UV-irradiated skin induces photoaging associated with upregulated matrix 
metalloproteinases (MMPs) expression and downregulated collagen synthesis. 
Fucosterol has been reported to possess antioxidant and anticancer activities; 
however, its effects on photoaging are unknown. This study assessed the effects 
of fucosterol on photoaging and investigated its mechanisms of action in 
UV-irradiated immortalized human keratinocytes (HaCaT) by enzyme-linked 
immunosorbent assay, semi-quantitative reverse transcription-polymerase chain 
reaction, Western blot analysis, and 2′,7′-dichlorofluorescein diacetate assay. 
Our results show that fucosterol attenuated UV-induced MMPs and inflam-
matory cytokines expression induced by reactive oxygen species. Fucosterol 
also increased type I procollagen and antioxidant enzyme expression. These 
findings suggest that fucosterol regulates the expression of MMPs and type I 
procollagen in UV-irradiated HaCaT, suggesting its potential candidate for 
prevention and treatment of skin aging.

P11 -104

Preparation of Fermented Coffee Bean with Monascus purpureus by 
Solid Culture and Its Pharmacological Activity
Gil-Hun Baek1,2*, Heon-Sang Jeong1, Ji-Yeon Park2, Ji-Hye Han2, Kwang- 
Won Yu3, Hoon Kim4, Ji-Young Shin4, Cheon-Kyu Park4, Dong-Gu Kim4 

1Department of Food Science and Technology, Chungbuk National University, 
Korea, 2Department of Food Science and Technology, Korea National University 
of Transportation, Korea, 3Department of Food and Nutrition, Korea National 
University of Transportation, Korea, 4R&D Center, Cosis Bio Corporation 
Limited, Korea

When culture condition of coffee bean with Monascus purpureus (MP) was investi-
gated in solid fermentation to enhance the pharmacological activity, the optimum 
mycelium growth of MP-fermented coffee beans (MP-F) was obtained by MP 10% 
addition (of coffee bean weight) and incubation for 7-10 days at 30°C. After 30 
kinds of coffee beans on cultivating areas or varieties purchased from three suppliers 
were fermented with MP, each hot-water extract (HW) was prepared. Of HW, the 
higher yield was MP-F-Madheling coffee (13-15.5%), and MP-F-Robusta coffee 
showed significantly higher polyphenolic content and ABTS free radical scavenging 
activity. MP-F-Santos coffee bean was also the higher mitogenic activity at 50 µ
g/mL. Meanwhile, MP-F-Marawaka coffee had the more effective inhibition of 
production of TNF-α (22.2% inhibition) and MP-F-Yirgacheffe coffee showed 
effective IL-6 inhibition (16.3%) from LPS-stimulated RAW 264.7 cell line. These 
results suggest that coffee beans fermented with M. purpureus might have antioxi-
dant and anti-inflammatory effects, resulting from ingredients biotransformed by 
solid fermentation.

P11 -107

Bioactivity of Trifoliate Orange (Poncirus trifoliate) Seed Extracts
Seong Yeong Kim*, Moon-Su Lee1, Kwang-Soon Shin1 Nutrition Education, 
Graduate School of Education, Kyonggi University, Korea, 1Department of 
Food Science and Biotechnology, Kyonggi University, Korea

Trifoliate orange seed extracts (TSEs) were made using distilled water (TW), 
ethanol (TE), and n-hexane (TH) which measured total polyphenol contents, 
DPPH and ABTS radical scavenging activities, and anti-complementary 
activity. The results showed that the total polyphenol content showed higher 
value at TE (235.24 mg/mL, p<0.05) than those of TW (132.65 mg/mL) and 
TH (165.44 mg/mL) at 10 mg/mL. And TE exerted the highest DPPH radical 
scavenging activity (61.77%, p<0.05), which occurred in the following order: 
TE > TW (56.87%) > TH (39.78%). The results of ABTS radical scavenging 
activity showed that TW (34.26%) and TE (31.81%) were observed similar 
activities, which were higher value than those of TH (12.74%, p<0.05). Anti- 
complementary activity of TE (61% at 500 mg/mL) showed a higher activity 
when compared with positive control (60% at 1,000 mg/mL), polysaccharide-K 
(PSK) a known immuno-active polysaccharide from Coriolus versicolor. Con-
sequently, among TSEs, TE as byproduct from trifoliate orange could be 
important sources of dietary polyphenolic antioxidant compounds and immuno-
potentiating activity including complement activation.
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P11 -108

Effect of Dropwort (Oenanthe javanica) and Allium tuberosum on 
Lipid Composition in Rats High Fat and High Cholesterol Diet
Min-Sun Kim*, Eun-Woo Cheon, Sung-Sik Chun, Jung-Hwa Choi1 Department 
of Food Science, International University of Korea, Korea, 1Department of 
Food Science and Nutrition, International University of Korea, Korea

The purpose of this study was to investigate the effects of dropwort and allium 
tuberosum on lipid composition in rats fed high fat high cholesterol diet. 
Sprague-Dawley male rats weighing 120±10 g randomly assigned to normal 
diet group (N), high fat･high cholesterol diet group (HF), which were divided 
into high fat･high cholesterol with 5% dropwort (DP) and 5% allium tuberosum 
(AP) supplemented groups. The serum TG contents of DP and AP groups were 
decreased compared to the HF group. The serum LDL-cholesterol contents of 
DP group was significantly decreased compared to the HF group. The serum AI 
contents of HF group increased compared to the N group, the DP and AP 
groups were significantly decreased compared to the HF group. The serum GPT 
value of decreased DP group and AP group was significantly decreased 
compared to the HF group. The fecal TG and total cholesterol contents of DP 
and AP groups were significantly increased compared to the HF group. This 
study suggested that the dropwort and allium tuberosum has powerful health 
benefits by the modulation of physiological functions such as lipid composition 
the rats fed high fat․high cholesterol diet.

P11 -111

Anti-metastatic Activity of Rhamnogalacturonan II Isolated from 
Citrus Peel through Activation of Immune System
Sun Young Jo*, Su-Bum Park, Hyun-Sun Lee, Hye-Jin Won, Hee-Do Hong1, 
Kwang-Soon Shin Department of Food Sci. & Biotechnol., Kyonggi University, 
Korea, 1Korea Food Research Institute, Korea

To characterize the anti-tumor polysaccharide in citrus peel, CPE-II has been 
purified by pectinase digestion of citrus peel and subsequent size-exclusion 
chromatography. CPE-II was assumed to be a rhamnogalacturonan II (RG-II) 
by component sugar analysis. In experimental lung metastasis of colon26-M3.1 
cells, prophylactically i.v. administration of CPE-II significantly inhibited lung 
metastasis at a dose of 10 µg/mouse. In an in vitro cytotoxicity analysis, CPE-II 
did not affect the growth of Wehi-164 and L5178YS cells. Peritoneal macro-
phage stimulated with CPE-II produced various cytokines such as IL-6, IL-12 
and TNF-α. In an assay for natural killer (NK) cell activity, i.v. administration 
of CPE-II (10 µg/mouse) significantly augmented NK cytotoxicity against 
Yac-1 tumor cells 3 days after CPE-II treatment. The depletion of NK cells by 
injection of rabbit anti-asialo GM1 serum partly abolished the inhibitory effect 
of CPE-II on lung metastasis of colon26-M3.1 cells. These data suggest that 
CPE-II has potent anti-tumor activity to inhibit tumor metastasis, and its 
anti-metastatic effect is associated with the activation of macrophages and NK 
cells.

P11 -109

Effects of Phellius linteus Water Extract on Benign Prostatic 
Hyperplasia
Yu-Na Kim*, Min-Sun Kim, Sin-Kwon Kang, Jung-Hwa Choi1 Department 
of Food Science, International University of Korea, Korea, 1Department of 
Food Science and Nutrition, International University of Korea, Korea

In this study, we investigated the effect of Phellius linteus water extract on 
benign prostatic hyperplasia in rat induced by testosterone treatment. 12 weeks 
Sprague-Dawley male rats divided in to four experimental groups which were 
composed of not treated group (N group), testosterone injection with D.W 
treatment group (TN group), testosterone injection with phellinus linteus 
treatment group (TP group), testosterone injection with finasteride treatment 
group (TF group). Body weight gains in the TP group and TF group was lower 
than that of control group (TN). Prostate weight, volume and weight ratio in the 
TP group and TF group were significantly lower than the TN group. Testos-
terone levels in the TN group were significantly higher than that of not treated 
group (N group). And TP group was significantly lower than that of TN group. 
Dihydrotestosterone (DHT) levels in the TN group were significantly higher 
than that N group. And TP group was significantly lower than that of TN group. 
These finding suggested that phellinus linteus water extract may be a useful 
remedy agents for treating the benign prostatic hyperplasia.

P11 -112

Antioxidant Activity of Autocleaved Ovotransferrin against Lipid 
Oxidation
Sun Hee Moon*, Jae Hoon Lee, Young Hwan Lee, Kyoung Ah Lee, Keun 
Young Min, Dong Uk Ahn1,2, Hyun-Dong Paik Division of Animal Life 
Science, Konkuk University, Korea, 1Department of Animal Science, Iowa 
State University, USA, 2Department of Agricultural Biotechnology, Major in 
Biomodulation, Seoul National University, Korea

Egg white proteins are important components for the development of functional 
foods and nutraceuticals. This study investigated the antioxidant activity of 
ovotransferrin and autocleaved ovotransferrin in a β-carotene linoleate model 
system, and the activity determined using the ferric thiocyanate method and the 
2-thiobarbituric acid-reactive substances method. Autocleaved ovotransferrin 
was prepared by reducing ovotrasnferrin with a tris (2-carboxyethyl) phosphine 
for 6 h at 37°C. The autocleaved ovotransferrin suppressed the discoloration of 
β-carotene. Autocleaved ovotransferrin prevented oxidation of linoleic acid 
over the 5-d storage in the model system. However, no significant differences 
were found between the concentrations. Autocleaved ovotransferrin had stronger 
antioxidant effect than the natural ovotransferrin. These results indicated that 
autocleaved ovotransferrin have some potential to be used as a natural antioxi-
dant agent in foods.

P11 -110

Immunostimulating Activity of Polysaccharide Isolated from Angelica 
gigas Grown in Hongcheon, Korea
Sun Young Jo*, Byung Jick Min, Ho Lee, Sun Young Kim1, Kwang-Soon 
Shin Kyonggi University, Korea, 1Hongcheon Institute of Medicinal Herb, 
Korea

A polysaccharide was isolated from the roots of Angelica gigas NAKAI grown 
in Hongcheon, Korea and its immunostimulating activities were examined. The 
polysaccharide, AGE-2c-І was purified to homogeneity from the crude poly-
saccharide (AGE-0) of A. gigas by two subsequent column chromatographies. 
AGE-2c-I showed a higher anti-complementary activity in a dose-dependent 
fashion. Results obtained by crossed immunoelectrophoresis and anti-comple-
mentary activity in the absence of Ca++ ion suggest that complement activation 
by AGE-2c-I occur via both alternative and classical pathways. AGE-2c-I at 
1,000 µg/mL did not affect the growth of peritoneal macrophages and cancer 
cell lines. In contrast, AGE-2c-I showed high splenocyte proliferation activity. 
Peritoneal macrophages stimulated with AGE-2c-I produced various cytokines 
such as IL-6, TNF-α and IL-12. In an assay for natural killer (NK) cell activity,
i.v. administration of AGE-2c-I significantly augmented NK cytotoxicity 
against YAC-1 tumor cells. In lung metastasis of B16BL6 melanoma cells, 
prophylactically i.v. administration of AGE-2c-I considerably inhibited lung 
metastasis at a low dose of 1 µg/mouse.

P11 -113

Immuno-stimulating Activities of Polysaccharide Fractions Prepared 
from the Persimmon Leaves
Hye-Ryung Park*, Su-Bum Park, Hyun-Sun Lee, Hye-Jin Won, Hee-Do 
Hong1, Kwang-Soon Shin Department of Food Sci. & Biotechnol., Kyonggi 
University, Korea, 1Korea Food Research Institute, Korea

In order to develop the new physiologically active polysaccharides from persimmon 
leaves, two extracts were prepared using hot water (PLW) and pectinase 
digestion (PLE) and their immuno-stimulating activities were estimated. PLW 
and PLE showed similar sugar compositions with 15 different sugars, but the 
uronic acid content of PLE caused by pectinase treatment was lower than that 
of PLW. Both PLW and PLE showed potent anti-complementary activity in a 
dose-dependent manner and the activity of PLE was higher than that of PLW. 
PLW and PLE significantly increased the production of cytokines such as IL-6 
and IL-12 in murine peritoneal macrophages. However, PLE was more effective 
on the cytokine production. Intravenous administration of PLW and PLE 
significantly augmented natural killer (NK) cytotoxicity against Yac-1 tumor 
cells 3 days after the treatment of polysaccharide fractions. But NK cells 
obtained from the PLE-treated group showed higher tumoricidal activity even at 
a low dose of 40 µg/mouse. The results lead to conclude that the pectinase- 
treated process is indispensable to prepare polysaccharides with higher 
immune-stimulating activity from persimmon leaves.
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Dual Roles of Glasswort Seed Fractions in Modulation of Macrophage 
Activation
Yoo-Mi Choi*, Mi-Ri Kim, Kyung A Park, Hyun Jung Kim, Jungil Hong 
Department of Food Science and Technology, College of Natural Science, 
Seoul Women’s University, Korea

Glasswort, a halophyte grown in the salt marshes, was reported to have 
antioxidant, anticancer, and antiobesity effects. In the present study, immuno-
modulatory effects of glasswort seed fractions were investigated in cultured 
RAW264.7 murine macrophages. All fractions, except water fraction (Fr.W), 
inhibited expression of inducible nitric oxide synthase (iNOS) and cyclo-
oxygenase-2 (COX-2) in the lipopolysaccharide-stimulated cells. Ether fraction 
(Fr.E) showed the most potent effect, decreasing 90% of both proteins at 20 
µg/mL. Fr.W did not show any inhibitory effect on NO formation up to 200 
µg/mL. We also investigated stimulatory effects of Fr.W on RAW264.7 cells. 
Fr.W rather increased levels of NO, COX-2 and iNOS proteins dose-depen-
dently; the levels were elevated by -70, 90, and 250%, respectively, after 24 h 
incubation with Fr.W (400 µg/mL). Treatment of INT-407 normal intestinal 
cells and HCT-116 colon cancer cells in media from Fr.W-stimulated 
macrophages increased the growth of both cells significantly; INT-407 cell 
growth was more prominent. The present results indicate that glasswort seeds 
play dual roles in modulating macrophage activation.

P11 -117

Changes in Curcumin Bioactivities In Vitro under Different Cell 
Culture Conditions
Kyung A Park*, Mi-Ri Kim, Yoo-Mi Choi, Hyun Jung Kim, Jungil Hong 
Department of Food Science & Technology, College of Natural Science, Seoul 
Women’s University, Korea

Curcumin, a yellow pigment in curry, has shown various biological activities in 
a cell culture system. In the present study, we investigated changes in bioacti-
vities of curcumin by different culture conditions including serum protein 
levels, treatment media volume, and culture temperature. Curcumin cytotoxicity 
showed a biphasic pattern according to fetal bovine serum (FBS) content in the 
intestinal INT 407 cells; cytotoxic effect of curcumin was the most potent in 
1.25% FBS, and was less pronounced in the higher serum content or serum free 
condition. Bovine serum albumin also modulated curcumin cytotoxicity in a 
similar manner. Cellular level of curcumin decreased inversely according to 
increase of serum content. Curcumin cytotoxicity was not affected significantly 
by cell numbers and confluency during 24 h incubation. Change of treatment 
volume (50-200 µL) did not affect curcumin cytotoxicity either. The effect of 
curcumin was, however, reduced significantly in the cells incubated at 28°C
than at 37°C. The present results suggest that curcumin is more effective in 
growing cells than in resting cells, and different culture conditions could 
modulate curcumin bioactivities.

P11 -115

Modulation of Cytotoxicity of Commonly-consumed Over-the- 
counter Drugs by Epigallocatechin-3-gallate
Mi-Ri Kim*, Kyung A Park, Yoo-Mi Choi, Hyun Jung Kim, Jungil Hong 
Department of Food Science and Technology, College of Natural Science, 
Seoul Women’s University, Korea

Various polyphenols in beverages and functional food products have widely 
been consumed. The dietary polyphenols and commonly-administered over-the- 
counter (OTC) drugs could be encountered and their interactions in body are 
expected. In the present study, we investigated changes in cytotoxicity of OTC 
drugs including ibuprofen, aspirin, and acetaminophen (AAP) by epigallo-
catechin-3-gallate (EGCG), a major tea polyphenol, in hepatic and intestinal 
cells. EGCG up to 10 µM did not affect HepG2 cell viability; cytotoxic effect of 
ibuprofen in the presence of non-toxic dose of EGCG was significantly 
enhanced by -30%. Cytotoxic effect of AAP on HepG2 cell was, however, less 
pronounced in the presence of EGCG. Buthionine sulfoximine-induced 
glutathione depletion in HepG2 cells was restored by EGCG. There was no 
dramatic change observed in cytotoxicity of the OTC drugs incubated with 
EGCG together in the intestinal cells. Intestinal cell toxicity induced by AAP 
was improved significantly in the cells pre-incubated with EGCG for 24 h. The 
present results suggest that AAP cytotoxicity could be ameliorated through 
up-regulation of cellular glutathione levels by EGCG.

P11 -118

Biological Activities of Paeonia Lactiflora Pall Ethanol Extract
You Na Oh1*, Ji Young Lee1, Jung Ae Park1, Kyong-Suk Jin1, Sook Kyung 
Hyun1,2, Hyun Ju Kwon1,3, Byung Woo Kim1,3 1Blue-Bio Industry Regional 
Innovation Center, Dongeui University, Korea, 2Department of Food Science 
and Nutrition, Dongeui University, Korea, 3Department of Life Science and 
Biotechnology, Dongeui University, Korea

In this study, we analyzed anti-oxidative, anti-obesitic, anti-melanogenic, anti- 
inflammatory and anti-cancer effects of Paeonia lactiflora Pall (PL). PL ethanol 
extract (PLEE) exhibited potent anti-oxidative and anti-melanogenic activities, 
which scavenged DPPH radicals and inhibited α-melanocyte stimulating 
hormone (α-MSH) induced melanin contents in B16F10 cell line, respectively. 
In addition, adipogenic differentiation of 3T3-L1 preadipocytes was also 
suppressed by PLEE treatment in a dose dependent manner. PLEE treatment 
inhibited proliferation of several human cancer cell lines (A549, HepG2, HT29 
and MDA-MB-231) and lipopolysaccharide induced nitric oxide generation in 
RAW 264.7 cells. Taken together, these results provide that PLEE possess 
potent biological activities and might be used as a potential health promoting 
candidate. Identification of active compounds of PLEE should be elucidated in 
the future study.

P11 -116

Protective Effect of Curcumin on Acetaminophen- and Ibuprofen- 
induced Intestinal Cell Toxicity: Roles of Different Heme Oxygenase-1
Inhibitors
Hyun Jung Kim*, Hyun A Choi, Mi-Ri Kim, Kyung A Park, Yoo-Mi Choi, 
Jungil Hong Department of Food Science and Technology, College of Natural 
Science, Seoul Women’s University, Korea

Curcumin derived from rhizomes of Curcuma longa L. has shown various 
biological activities and is reported to induce heme oxygenase-1 (HO-1). In the 
present study, we investigated effect of curcumin on acetaminophen (AAP)- and 
ibuprofen (Ibu)-induced cytotoxicity of the human intestinal INT407 cells and 
involvement of HO-1 in modulating the cytotoxicity. Curcumin (<10 µM) 
significantly increased the viability of the cells treated with the AAP or Ibu. 
Portion of AAP-induced sub G1 cells also decreased by curcumin. Treatment of 
zinc protoporphyrin (ZnPP), an inhibitor of HO-1, rather restored the cell 
toxicity induced by the drugs regardless of curcumin presence. ZnPP increased 
HO-1 protein level markedly, and the inducing effect was more prominent in 
the presence of curcumin. Ketoconazole (KTC), another HO-1 inhibitor, 
abolished the protective effect of curcumin on the drug-induced INT407 cell 
death; the induction of HO-1 by KTC was not observed. The present results 
indicate that HO-1 induced by curcumin plays a protective role in AAP- and 
Ibu-induced intestinal cell toxicity, and the application of ZnPP for an HO-1 
inhibitor should be considered carefully.

P11 -119

Analysis of Biological Activities of Juniferus chinensis Extracts
Jung Ae Park1*, Kyong-Suk Jin1, You Na Oh1, Ji Young Lee1, Sook Kyung 
Hyun1,2, Hyun Ju Kwon1,3, Byung Woo Kim1,3 1Blue-Bio Industry Regional 
Innovation Center, Dongeui University, Korea, 2Department of Food Science 
and Nutrition, Dongeui University, Korea, 3Department of Life Science and 
Biotechnology, Dongeui University, Korea

Various plant resources were screened to find out new health promoting and 
cosmetic materials. Among them, Juniferus chinensis (JC) was analyzed in the 
aspects of anti-oxidative, anti-obesitic, anti-melanogenic, anti-inflammatory, 
and anti-cancer activities by in vitro assays and cell culture model systems. JC 
extract (JCE) exhibited potent anti-oxidative and anti-melanogenic activities 
without severe cytotoxicity, which was reflected by strong DPPH radical 
scavenging capacity and a sharp decrease in α-melanocyte stimulating hormone 
(α-MSH) induced melanin contents in B16F10 cells. In addition, content of 
lipid vacuole in differentiated 3T3-L1 cell line was measured by Oil Red O 
staining and dose-dependently inhibited by JCE treatment. Furthermore, JCE 
inhibited proliferation of several cancer cell lines (A549, HepG2, HT29 and 
MDA-MB-231) and bacterial endotoxin induced nitric oxide formation in RAW 
264.7 cell line in a dose-dependent manner. Consequently, these results provide 
basic information that potent biological activities contained JCE might be 
employed a new candidate for building up health. Further study is necessary for 
identification of active molecules of JCE.
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P11 -120

Protective Effects of Ginger Supercritical Extract against Oxidative 
Damage in L6 Muscle Cells
Sang Yoon Choi*, Yeonmi Lee, Myung-Hee Lee, Kyung-Tack Kim Korea 
Food Research Institute, Korea

Ginger (Zingiber Officinale Roscoe), a perennial herb in the Zingiberaceae 
family, has been broadly used as a spice, largely because its rhizomes have a 
unique and desirable taste and aroma. Ginger has been shown to be effective in 
the alleviation/prevention of muscular pain, convulsion, and arthritis. In this 
study, Antioxidative effect of ginger supercritical extracts in L6 muscle cells 
was assessed. Ginger supercritical extract potently suppressed hydrogen 
peroxide-induced L6 muscle cell death and adenosine triphosphate (ATP) 
reduction as compared to ginger ethanol extract. Results suggest the intake of 
ginger supercritical extracts may effectively protect muscle cells against 
damage induced by radically increased reactive oxygen species due to 
strenuous exercise.

P11 -123

Inhibitory Effects of Glyceollins on 12-O-Tetradecanoylphorbol 
13-Acetate-induced Invasion of Human Hepatoma Cells
Hyo Jung Kim*, Chae Lim Jung, In Sil Park, Ji Yeon Seo, Jong-Sang Kim 
School of Applied Biosciences and Food Science and Biotechology, BK21 
Research Team for Developing Functional Health Food Materials, Kyungpook 
National University, Korea

Our previous study demonstrated that glyceollins (mixture of isomers I, II, and 
III), prenylated isoflavones derived from daizein in soybean elicited by fungi, 
had cancer preventive effect and antitumor activity. However, it is not known 
whether glyceollins inhibit the invasion of cancer cells. The purpose of this 
study was to assess the effect of glyceollins on the invasion of human hepatoma 
cells (HepG2) by 12-O-tetradecanoylphorbol 13-acetate (TPA). Effects of 
glyceollins on cancer cell invasion were evaluated using wound healing and 
transwell assays. The effect of glyceollins on the expression of matrix metal-
loproteinase (MMP)-9, mitogen-activated protein kinases (MAPKs), AKT, and 
nuclear factor-κB (NF-κB), was investigated with gelatin zymography and 
western blotting. Glyceollins has significantly suppressed TPA-induced cell 
invasion in a dose dependent manner, which was accompanied with suppression 
of TPA-induced MMP-9 expression and activation of NF-κB. Taken together, 
our results suggest that glyceollins inhibit the metastasis of human hepatoma 
cells by suppressing the expression of MMP-9 through inhibiting NF-κB 
signaling pathway.

P11 -121

Comparison of Antioxidant Activities of Crude Corni Fructus and 
Aged Black Corni Fructus
Jung a Seo*, Hyun jin Park School of Life Sciences and Biotechnology, Korea 
University, Korea

Aged black Corni fructus is produced by treating crude Corni fructus at high 
temperature with controlled humidity. This study was worked to investigate and 
compare the antioxidant activities and phytochemical content of crude Corni 
Fructus (CCF) and aged Black Corni Fructus (BCF) in various solvents such as 
distilled water, ethanol (80%) and methanol (80%) for extracting the functional 
ingredients. Ethanol extract method was showed the highest phenolic content 
and most potent scavenger of DPPH and ABTS radicals in all samples. The 
highest flavonoid content was obtained in Methanol extraction. Main compo-
nents in CCF and BCF were identified by HPLC. These results suggest that 
BCF is a rich source of antioxidant compounds and can be considered as 
functional food ingredients and nutraceuticals.

P11 -124

Evaluation of Biological Activities of Zanthoxylum shinifolium 
Extracts
Kyong-Suk Jin1*, Jung Ae Park1, You Na Oh1, Ji Young Lee1, Sook Kyung 
Hyun1,2, Hyun Ju Kwon1,3, Byung Woo Kim1,3 1Blue-Bio Industry Regional 
Innovation Center, Dongeui University, Korea, 2Department of Food Science 
and Nutrition, Dongeui University, Korea, 3Department of Life Science and 
Biotechnology, Dongeui University, Korea

There have been lots of attempts to find out new health promoting and cosmetic 
resources from plant kingdom. To fulfill this purpose, we analyzed anti-oxidative, 
anti-obesitic, anti-melanogenic, anti-inflammatory and anti-cancer activities of 
Zanthoxylum schinifolium extract (ZSE) by in vitro assays and cell culture 
model systems. Three kinds of ZSE, including methanol, ethanol, and water, 
exhibited potent anti-oxidative activity as confirmed by DPPH radical 
scavenging capacity. ZSE also inhibited α-melanocyte stimulating hormone 
induced melanin contents in B16F10 cells. Moreover, ZSE suppressed the 
adipocyte differentiation of 3T3-L1 cell line in a dose-dependent manner, which 
was confirmed by a decreased lipid vacuole through Oil Red O staining. 
Lipopolysaccharide induced nitric oxide production in RAW 264.7 cell line was 
also ameliorated by ZSE treatement in a dose dependent manner. Taken 
together, these results provide important new insight that ZSE possess potent 
various biological activities and might be utilized as a promising materials in 
the field of health promoting and cosmetic materials. Further studies for 
identification of active compounds from ZSE should be needed.

P11 -122

Soybean Glyceollins Cause Apoptosis or Resistance to Oxidative 
Stress Depending on Dose
Chae Lim Jung*, Hyo Jung Kim, In Sil Park, Jong-Sang Kim School of 
Applied Biosciences and Food Science and Biotechology, BK21 Research 
Team for Developing Functional Health Food Materials, Kyungpook National 
University, Korea

Glyceollins have been shown to have anti-fungal and antioxidant activities. 
However, the effects of glyceollins on the proliferation of cancer cells are not 
well known. We have investigated the antitumor effects of glyceollins on 
murine hepatoma cell lines. Glyceollins were observed to induce apoptosis of 
hepa1c1c7 cells as evidenced by morphological changes, reduction of mito-
chondrial membrane potential, Annexin-V binding. Western blot showed that 
glyceollins decreased the expression of cell cycle-related proteins but increased 
the expression of HO-1. In addition, we investigated further the protective 
effects of glyceollins against excessive oxidative stress induced by GSH 
depletion. In hepa1c1c7 cells treated with buthionine sulfoximine (BSO), the 
intracellular GSH content was significantly lowered. On the other hand, the 
treatment with glyceollins in the presence of BSO caused the increased 
intacellular levels of GSH, GSH synthesizing enzyme and promoted nuclear 
translocation of Nrf2, compared to the cells treated with BSO only. These 
results suggest that glyceollins could cause not only cancer cell death via an 
apoptosis but also exhibit cytoprotective effects from ROS.

P11 -125

Laccase Catalyzed Catechin Polymer as a Potent Inhibitor of 
Advanced Glycation End Products Formation
Hyung-Yul Park*, Sung Hyun Hong, So-Youn Jeon, Jee-Young Imm 
Department of Foods and Nutrition, Kookmin University, Korea

Catechin polymer was produced by laccase (12 U/mL) in a mixture of sodium 
acetate buffer (1% catechin, pH 5, 100 mM) and ethanol (95:5, v/v) for 24 h at 
room temperature and its antiglycation activity was examined. The charac-
teristic UV absorption peak of catechin monomer at 280 nm was disappeared 
while a large broad peak at 370 nm was found by enzymatic polymerization. 
MALDI-TOF analysis showed that catechin polymers were present in a mixture 
of diverse molecular weight in the range from 3012 to 5031. The extent of 
antiglycation of catechin polymers was consistently greater than catechin 
monomer (p<0.05) in BSA-ribose (63 vs. 34% at 200 mM), BSA-methyl-
glyoxal (36 vs. 26% at 200 mM), and bovine lens protein-glycealdehyde (39 vs. 
23% at 200 mM). The antiglycation reaction by catechin polymers showed a 
dose dependent manner. Especially in BSA-ribose assay which represents initial 
stage of glycation process catechin polymers were more effective than 
aminoguanidine (10 mM), a well-known glycation inhibitor. Based on the 
result, catechin polymers have great potential as an antiglycation agent.
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Effect of Acid or Enzymatic Hydrolysis on Antioxidant and Anti- 
Inflammation Activity of Soyasaponin
Ji-Hyun Lim*, Hyung-Yul Park, Seong Gyu Kim, Jee-Young Imm Department 
of Foods and Nutrition, Kookmin University, Korea

Biological activities of saponins vary depending on length, number or type of 
sugar linked to saponin. The aim of this study was to examine effects of acid or 
by enzymatic hydrolysis on antioxidant and anti-inflammation activity of 
soyasaponin. Soyasaponin was prepared by removing impurities from commercial 
soyasaponins and acid hydrolysis took place at 90°C for 3 h with 2 M HCl. The 
enzymatic hydrolysis was carried out by β-glucosidase (6 U/mL) at 35°C for 1 
h. After hydrolysis, hydrolyzed soyasaponins were recovered by partition of 
diethyl ether and water. In antioxidant assay including ABTS radical scaven-
ging activity, FRAP, and b-carotene bleaching assay, enzymatically hydrolyzed 
products had greater antioxidant activity than control saponin or acid hydro-
lyzed products. However, no difference was found in antioxidant activity 
between control and acid hydrolyzed saponin. In terms of anti-inflammation 
assay using RAW 264.7 macrophages, enzymatically hydrolyzed saponin 
resulted in significantly lower production of NO and PGE2 compared to those 
of control and acid hydrolyzed products.

P11 -129

Antihypertensive and Anti-inflammatory Activity of Gastrodia elata
Blume by Lactobacillus brevis GABA100
Soon Ah Kang*, Ji Hoon Paek, Sun Jin Lee, Myung Sook Kim, Ork-Hee 
Kim, Jun Byum Shin, Chul Cheong, Mi-Ja Kim1, Geun Eog Ji2,3 Seoul 
University of Venture & Information, Korea, 1Sungkyunkwan University, 
Korea, 2Seoul National University, Korea, 3Bifido Inc., Korea

Generally processed Gastrodia elata Blume in 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-hypertensive and anti-inflammatory activity. 
Inhibition of NO production was observed when cells were cotreated with 
fractions of Gastrodia elata Blume and lipopolysaccharide. High amount of 
nitric oxide (NO) from iNOS and high amount of PGE2 derived from COX-2 
induced by many pro-inflammatory mediators including TNF-α, IL-1ß, and 
LPS has been implicated in the pathogenesis of sepsis and inflammation. The 
anti-inflammatory effect of Gastrodia elata Blume is associated with the 
induction of NO, PGE2, TNF-α, and IL-1ß in lipopolysaccharide-stimulated 
RAW 264.7 macrophage. From this study provide an alternative protective 
mechanism of Gastrodia elata Blume and provide information on the potential 
use of Gastrodia elata Blume chemoprevention or pathogenic conditions 
related to overproduction of NO and PGE2. These results indicate that 
Gastrodia elata Blume has anti-inflammatory effect and antihypertensive effect.

P11 -127

Antioxidant Properties and Inhibition Effects of Adipocyte Differen-
tiation on 3T3-L1 Cells of Extracts of Monascus-fermented Yam
Soon Ah Kang*, Ji Hoon Paek, Ork-Hee Kim, Myung Sook Kim, Mi-Ja Kim1, 
Ki-Hyo Jang2, Chul-Ho Kim3, Young-Ae Lee Seoul University of Venture & 
Information, Korea, 1Sungkyunkwan University, Korea, 2Kangwon National 
University, Korea, 3Korea Research Institute of Bioscience and Biotechnology, 
Korea

Yam (Dioscorea japonica DECENE) used as a wild vegetable and folk herbal 
medicine. It contains mannan, mucous polysaccharides, protein, and mineral. 
Also it acts as an anti-oxidant, regulator of glucose levels and anti-cancer effect. 
The purpose of this study was to investigate the inhibitory activity of extracts of 
Monoscus-fermented Yam on the adipogenic differentiation of 3T3-L1 cells and 
antioxidants properties. Total lipid and triglyceride contents increased during 
the cell differentiation. The Monoscus-fermented Yam inhibited the accumula-
tion of triglyceride droplets and the effect was dose-dependent. The Monoscus- 
fermented Yam showed a remarkable scavenging activity on the 1,1-diphenyl-2 
picrylhydrazyl radical. It also showed excellent antioxidative activity on 
linoleic acid during long-period storage and good anti-peroxidation effect on 
lipid in Rancimat system using lard, parm oil, and perilla oil, as compared with 
BHT and a-tocopherol. These results suggest that extracts of Monoscus-fer-
mented Yam may have an inhibitory role on the early stage of 3T3-L1 cell 
differentiation and may be useful source as natural antioxidants. 

P11 -130

Antiviral Effect of Black Raspberry Juice and Mulberry Juiced on 
Foodborne Viral Surrogates 
Ji-Hye Lee*, Seon Young Bae1, Mi Oh1, Jong-Hyeon Suk, Mi Sook Chung1, 
Kyung Hyun Kim Department of Biotechnology & Bioinformatics, Korea 
University, Korea, 1Department of Food and Nutrition, Duksung Women's 
University, Korea

Norovirus infection is a major cause of non-bacterial foodborne outbreaks 
around the world, but no specific treatments are available yet. In our study, we 
investigated the antiviral activities of polyphenol rich fruit juices from black 
raspberry (Rubus coreanus, Rc) and mulberry (Morus alba, Ma) on foodborne 
viral surrogates, murine norovirus-1 (MNV-1) and feline calicivirus-F9 (FCV-F9), 
using plaque reduction assays. MNV-1 and FCV-F9 were inhibited by Rc or Ma 
fruit juices under various time-of-addition modes. In the co-treatment, Rc and 
Ma juices showed significantly high antiviral activity against MNV-1, reaching 
96% and 86% inhibition at 6% Rc juice and 0.1% Ma juice, respectively. In the 
pre-treatment, 6% Rc juice and 0.6% Ma juice showed 50% inhibition against 
FCV-F9. These results suggest that the inhibition of viral infection by RC juice 
probably occurs at the internalization of MNV-1 virions into the cell and at the 
attachment of the FCV-F9 surface protein to the cellular receptor. Our data 
provide great promise for the utilization of Korean black raspberry and 
mulberry fruit juices to prevent foodborne viral outbreaks. 

P11 -128

Changes of Intracellular ROS by Glutathione Reductase Inhibition 
and Phytochemicals Maybe Regulate Nrf2-mediated Phase 2/antioxi-
dant Enzyme Activity
Jung-Hwa Han*, Ji yeon Seo, Chaelim Jung, In Sil Park, Hye-Ryung Kang, 
Seong Soon Kim, Hyo Jung Kim, Jung Han Yoon Park1, Jong-Sang Kim 
School of Applied Bioscience, Food Science and Biotechology, 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 known as a sensitive indicator of the 
cellular redox status. We hypothesized that the low ratio of GSH/GSSG affects 
generation of reactive oxygen species (ROS) and can play an important role in 
induction of phase 2 detoxifying enzymes such as NAD(P)H:quinone oixdoreductase, 
glutathione reductase (GR). In order to change the ratio of GSH/GSSG, we attempted 
to deplete reduced glutathione (GSH) by treatment with 1,3-bis(2-chloroethyl)-1- 
nitrosourea, an inhibitor of GR in mouse hepatoma Hepa1c1c7 cells and measured the 
change on intracellular ROS production and expression of phase 2 detoxifying 
enzymes. In addition, we examined whether phase 2 enzyme inducers such as sulfo-
raphane, delphinidin, benzyl-isothiocyanate, and phenethyl isothiocyanate exert their 
effect by modulating GSH/GSSG ratio. Our data suggest that decreased GSH/GSSG 
ratio induces the production of ROS and expression of phase 2 detoxifying/antioxidant 
enzymes through Nrf2 signaling pathway.

P11 -131

Antioxidant Activity and Anti-atopic Effect of Refined Chaff Liquid 
Smoke
Chi-yeol Yoo1*, Hyeong-U Son1, Yong-Soo Cha1, Min-A Kim1, Dong-Yoon 
Nam1, Gil-Hwan Han2, Yong-Kyo Seo3, Sook-Kyung Kim4, Sang-Han Lee1,5 

1Department of Food Science & Biotechnology, Kyunpook National University, 
Korea, 2Oriental Medicine Industry Support Center, Korea, 3Daewon GSI, 
Korea, 4Department of Food Science & Technology, Pusan National University, 
Korea, 5Food & Bio-Industry Reseach Institute, Kyunpook National University, 
Korea

The refined chaff liquid smoke eliminated by the twice and three times filtering, 
supplemented with Atrtermisia extract of Perillae folium extract was investi-
gated by measuring antioxidant and anti-atopic activities. Experiment of DPPH 
and FRAP assays, three kind of chaff liquid smokes had potential in antioxidant 
activity. Furthermore, we assessed anti-atopic activity by using C57BL/6 mice 
with stimulation of 2,4-dinitrofluorobenzene, and observed whether the ear 
swelling was dramatically decreased by various fractions. Overall, all of the 
chaff liquid smoke significantly decreased response of swelling in ear epidermis. 
Interestingly, refined chaff liquid smoke supplemented with Perillae folium
extract was most active than any other materials.



286

2012 KoSFoST

P11 -132

Anti-melanogenesis Effect of Ethanol Fraction of Angelica keiskei
Leaf
Min-A Kim1*, Hyeong-U Son1, Dong-Yoon Nam1, Yong-Su Cha1, Chi-yeol 
Yoo1, Yong-Hee Choi1,2, Sang-Han Lee1,2 1Department of Food Science & 
Biotechnology, Kyungpook National University, Korea, 2Food & Bio-Industry 
Research Institute, Kyungpook National University, Korea

Angelica keiskei is a perennial herb which belongs to the Umbelliferae family. 
In this study, we investigated the whitening effect of A. keiskei extracts through 
melanogenesis and tyrosinase inhibitory assays using B16F10 melanoma cells. 
The ethanol extract (up to 50%) significantly inhibited tyrosinase in a concen-
tration-dependent manner. RT-PCR showed that the extract decreased the 
expression of tyrosinase, tyrosinase-related protein-1, tyrosinase-related protein-2 
and melanocyte-inducing transcription factor. Collectively, the present results 
showed that melanogenesis inhibitory effect of Angelica keiskei extract can be a 
useful cosmetic ingredient for the development of cosmeceuticals.

P11 -135

The Antioxidant Activities of Extracts from Gamma Irradiated 
Mulberry Leaves vs. Cheongmoknosang
Sun-Ae Kang*, Hye-Jin Park, Ju-Yeong Lee, Bun-Sung Jo1, Ung-Sook Chun2, 
Young-Je Cho2 School of Applied Biosciences, Kyungpook National 
University, Korea, 1School of Food Science, Kyungpook National University, 
Korea, 2School of Food Science & Biotechnology/Food & Bio-Industry 
Research Institute, Kyungpook National University, Korea

DPPH scavenging activity of non gamma irradiated Cheongmoknosang extracts 
(NGICE) and gamma irradiated Cheongmoknosang extracts (GICE) were 
measured as 91.4±0.9, 77.4±0.2% and 95.5±0.5, 83.9±0.4% at 100 µg/mL 
phenolic concentration in water and 80% ethanol extracts. ABTS radical cation 
decolorization activity of NGICE and GICE were determined as 96.8±0.2,
96.5±0.3% and 99.6±0.5 and 98.2±0.1% in water and 80% ethanol extracts. 
Antioxidant protection factor of NGICE and GICE were shown 3.3±0.1,
2.9±0.1 and 2.9±0.3 and 2.2±0.1 PF in the water and 80% ethanol extracts. 
TBARs inhibitory activity of NGICE and GICE was higher than control as 
81.2±0.9, 91.4±2.6% and 86.4±3.3, 99.9±0.8% in the water and 80% ethanol 
extracts. The antioxidant activities of GICE were higher than that of NGICE.

P11 -133

The Screening of Extracts from Caragana sinica to Functional Foods 
and Functional Nutricosmetic Activity
Young-Je Cho3*, Yeong-Suk Jeon, Bun-Sung Jo, Won-Seub Cha, Sun-Ae 
Kang1, Hye-Jin Park1, Ju-Yeong Lee1, Jung-Woo Chae2, Sung-Sook Chun3 

School of Food Science, Kyungpook National University, Korea, 1School of 
Applied Bioscience, Kyungpook National University, Korea, 2Gyeonggi-do 
Forest Environment Research Institute, Korea, 3School of Food Science & 
Biotechnology/Food & Bio-Industry Research Institute, Kyungpook National 
University, Korea

DPPH scavenging activity of Caragana sinica flower and leaves extracts was 
the highest at 70% ethanol extracts. ABTS radical cation decolorization of 70% 
ethanol extracts was higher than 60% ethanol extracts as 74%. Antioxidant 
protection factor was shown 1.2 PF in 70% ethanol Caragana sinica flowers 
and leaves extracts. TBARs was lower than control (0.54 µM) in all section. 
The angiotensin converting enzyme inhibitory activity of Caragana sinica 
flower extracts was 80-90% at 0.2-1.0 mg/mL phenolic concentration, and 
inhibitory activity of Caragana sinica leaves extracts against xanthine oxidase 
was higher than flower extracts. The tyrosinase inhibitory activity which was 
related to skin-whitening was above 20%, and the elastase inhibitory activity 
for anti-wrinkle effect was above 50% at 0.8 mg/mL phenolic concentration. 
Astringent effects of Caragana sinica flower and leaves extracts were higher 
than tannic acid as control at equivalent concentration.

P11 -136

Inhibitory Effects of Flavonoids on IgE-mediated Allergic Responses 
in Rat Basophilic Leukaemia RBL-2H3 Cells
Mi Ja Chung*, Jae Kyung Sohng1, Ji Sun Lee, Seul Lee, Chang Won Lee, 
Yong Il Park Department of Biotechnology, The Catholic University of Korea, 
Korea, 1Department of Pharmaceutical Engineering, Institute of Biomolecule 
Reconstruction, Sun Moon University, Korea

The rat basophilic leukemia cell line RBL-2H3 is widely used to study the 
molecular basis of mast cell activation and mast cells are responsible for 
IgE-mediated allergic responses. To study the regulation of mast cell activation 
by flavonoids (F1-F10), the RBL-2H3 cells were sensitized with dinitrophenyl 
(DNP)-specific IgE before treatment of each flavonoid and challenged with 
dinitrophenyl-human serum albumin (DNP-HAS). Several flavonoids such as 
F2, F3, F4, F5, and F10 potently inhibited the release of β-hexosaminidase and 
the formation of intracellular reactive oxygen species (ROS) from RBL-2H3 
cells induced by the IgE-antigen complex. The flavonoids F2, F3, F4, and F5 
also inhibited production of IgE-mediated cytokines in IgE-antigen complex- 
stimulated RBL-2H3 cells, suggesting that flavonoids F2, F3, F4, and F5 have 
inhibitory effects on IgE-antigen complex-stimulated phosphorylation of 
signaling molecules in IgE-mediated allergic responses. Our results clearly 
indicate that the F2, F3, F4, and F5 flavonoids can be effectively used as an 
anti-allergy natural compound for development of functional food and drug in 
the treatment and prevention of allergy.

P11 -134

Biological Activity for Functional Nutricosmetics of Extracts from 
Prunella vulgaris
Young-Je Cho2*, Jin-Sung Kim, Won-Seub Cha, Bun-Sung Jo, Hye-Jin Park1, 
Sun-Ae Kang1, Ju-Yeong Lee1 School of Food Science, Kyungpook National 
University, Korea, 1School of Applied Bioscience, Kyungpook National 
University, Korea, 2School of Food Science & Biotechnology/Food & Bio- 
Industry Research Institute, Kyungpook National University, Korea

DPPH scavenging activities of Prunella vulgaris extracts were 79% and 75% in 
water extracts and 40% ethanol extracts. ABTS radical cation decolorization 
was observed high antioxidant activities of 70% over in the all ethanol extract 
section, especially activity of 40% ethanol extracts was the highest as 97%. 
Antioxidant protection factor (PF) was the highest in water extracts, and ethanol 
extracts were below 0.92 in all section. TBARs of water extracts and all of 
ethanol extracts were lower than control, and astringent effects of Prunella 
vulgaris ethanol extracts was similar with tannic acid as 98.1% inhibition in the 
concentration of 1000 µg/mL phenolic, also anti-wrinkle effect of Prunella 
vulgaris 40% ethanol extracts containing 200 µg/mL phenolic was the highest 
as 43.68%. Skin-whitening effects were confirmed as 35.74% and 42.67% in 
water extracts (200 µg/mL phenolic) and ethanol extracts (200 µg/mL phenolic). 
The hyaluronidase inhibitory activities of Prunella vulgaris water extracts and 
40% ethanol extracts were both higher than Vitamin C as positive control at 150 
µg/mL phenolic content over.

P11 -137

Neuroprotective Effect of Sesquiterpenes against Amyloid β-induced 
Toxicity in Mouse Primary Cortical Neurons
Ji Yeon Seo*, Sung Soon Kim, Jung-Hwa Han, Jong-Sang Kim School of 
Applied Biosciences and Food Science and Biotechnology (BK21 Program), 
Kyungpook National University, Korea

Our previous research demonstrated that alantolactone and isoalantolactone, the 
compounds belonging to sesquiterpenes family present in Inula helenium, had 
detoxifying/antioxidant enzyme-inducing activities. Therefore, we hypothesized 
that these compounds could have neuroprotective effect and prevent Alzheimer 
disease which is characterized by hippocampal damage by reactive oxygen 
species (ROS) induced by amyloid-β. To test the hypothesis primary mouse 
neural cells were isolated and prepared from the cerebral cortex of fetal mouse 
on gestational day 15. The effect of alantolactone and isoalantolactone on cell 
viability in presence or absence of 10 µM of Aβ25-35 was evaluated by MTT 
assay. It was found that alantolactone and isoalantolactone (1 µM) effectively 
attenuated the cytotoxicity of Aβ25-35 (10 µM) in neuronal cells derived from 
mouse brain. In addition, the production of intracellular ROS induced by 
hydrogen peroxide was suppressed by the sesquitepenoid compounds as 
measured by H2DCFDA molecular probe. Taken together, alantolactone and 
isoalantolactone merit further study as potential neuroprotective agents. 
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Improvement of Memory and Cognitive Function by Isoalantolac-
tone in Scopolamine-injected Mouse Model
Ji Yeon Seo*, In Sil Park, Sung Soon Kim, Jung-Hwa Han, Hye Ryung Kang, 
Hyo Jung Kim, Chae Lim Jung, Jong-Sang Kim School of Applied Biosciences 
and Food Science and Biotechnology (BK21 program), Kyungpook National 
University, Korea

This study was conducted to assess the protective effect of isoalantolactone on 
the impairment of memory and cognitive function in scopolamine-induced 
mouse. ICR mice (5 weeks-old, male) were injected i.p. with 1 mg/kg body 
weight of scopolamine to induce amnesia. Learning and memory ability of mice 
were evaluated by passive avoidance test. We found that isoalantolactone 
improved the cognitive function of mice injected with scopolamine in a dose- 
dependent manner. In particular, the group treated with 1 mg isoalantolactone/kg 
body weight showed the longer latency time than the positive control group 
treated with 10 mg tacrine/kg body weight. Y-maze test was also performed to 
confirm the protective effect of isoalantolactone from scopolamine-induced 
amnesia. The inhibitory activity of isoalantolactone against acetylcholine 
esterase present in hippocampus extracts was also examined. In conclusion, 
isoalantolactone was found to possess the anti-amnestic and cognitive-enhan-
cing activities in mouse model.

P11 -141

Antioxidant Properties of Natural Plant Colorants
Hye Ryung Kang*, Hyo Jung Kim, Seong Soon Kim, Ji Yeon Seo, Jong-Sang 
Kim School of Applied Biosciences and Food Science and Biotechology, 
BK21 Research Team for Developing Functional Health Food Materials, 
Kyungpook National University, Korea

Natural colorants have become increasingly popular with consumers. However, 
the majority of plant colorants are not widely exploited about their bioactivities 
for the coloring of food. The objective of present study was to test the effect of 
radical scavenging capacity and antioxidant activity according to 26 kind of 
natural plant colorants. The radical scavenging capacity was measured by ferric 
reducing antioxidant power (FRAP), 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
radical scavenging and lipid peroxidation inhibition. The antioxidant potential 
of the natural plant colorants were tested by a fluorescent probe in HepG2. 
Among the tested, Dragons blood, Wattle, Qurebracho, Logwood, and Pome-
granate Fruit Rind showed a strong reducing power and inhibited lipid 
peroxidation, with significant scavenging activities of radicals. In addition, the 
highest content of polyphenols was found in the extracts of Dragons blood, 
Wattle, Qurebracho, Logwood, and Pomegranate Fruit Rind, which were also 
characterized by the effective suppression of H2O2-induced ROS production. 
Our data indicate that natural plant colorants represent a potential source of new 
natural colorants for use in foods.

P11 -139

Neuroprotective Effects of Natural Plant Pigments in Mouse Hippo-
campal Cells
Seong Soon Kim*, Ji Yeon Seo, Hye Ryung Kang, Jong-Sang Kim School 
of Applied Biosciences and Food Science and Biotechology, BK21 Research 
Team for Developing Functional Health Food Materials, Kyungpook National 
University, Korea

The development of new natural pigments is important in the food industry due 
to increasing consumer demand for more natural products. The objective of this 
study is to explore the neuroprotective effect of twenty-five kinds of natural 
pigments against glutamate-induced oxidative stress in the mouse hippocampal 
HT22 cells. Among the tested, Dragons blood and Logwood increased the 
proliferation of the neuronal cells and significantly reduced cytotoxicity and 
reactive oxygen species (ROS) generation induced by glutamate in HT22 cells. 
In addition, we investigated further whether natural pigments affected the 
expression of enzymes related to antioxidant defense systems, and found that 
Dragons blood and Logwood dose-dependently increased the expression of 
phase 2 detoxifying enzymes. Dragons blood and Logwood-mediated cytopro-
tection of HT22 neuronal cells from glutamate insult was abrogated by each 
inhibitor of phase 2 detoxifying enzymes. In conclusion, the present results 
suggest for the first time that natural plant pigments such as Dragons blood and 
Logwood protects neuronal cells against glutamate-induced oxidative injury 
through the induction of 2 phase enzymes.

P11 -142

Protective Effects of Four Edible Plant Extracts of Zingiberaceae 
against Aβ-induced Neurotoxicity in SK-N-SH Cells
YeonSeop Jung*, YunHee Park, InSeon Lee, SeunAh Yang1 Department of 
Food Science and Technology, Keimyung University, Korea, 1The Center for 
Traditional Microorganism Resources, Keimyung University, Korea

Zingiber officinale Rosc., Curcuma longa Linne., and Curcuma aromatica
Salisb., which belongs to the Zingiberaceae family, are widely used as spices 
throughout the world. Gingerols, Shogaols and Curcumin, well-known poly-
phenol compounds from Zingiberaceae family, have been used for centuries as 
anti-inflammatory and memory-enhancing agents. Also, β-amyloid (Aβ) is the 
major component of senile plaques and considered to have a causal role in the 
development and progression of Alzheimer’s disease. Increasing evidence 
supports that Aβ-induced cell death is mediated by oxidative stress. We 
investigated the protective mechanism of four different extracts of Zingiberaceae 
family on Aβ-induced cytotoxicity in SK-N-SH human neuroblastoma cells. 
Pretreatment of SK-N-SH cells with extracts of Zingiberaceae family increased 
HO-1 expression. In addition, regulatory effects of the extracts on Bcl-2 and 
Bax expressions in Aβ-treated neuronal cells were investigated. Our data 
demonstrated, for the first time, different inhibitory effects of 4 extracts from 
Zingiberaceae family against Aβ-induced degenerative change in SK-N-SH 
cells.

P11 -140

Glyceollin Accumulation in Soybean Caused by Fungal Infection Is 
Independent of Isoflavone Content 
In Sil Park*, Hyo Jung Kim, Chaelim Jung, Jong-Sang Kim School of Applied 
Biosciences and Food Science and Biotechology, BK21 Research Team for 
Developing Functional Health Food Materials, Kyungpook National University, 
Korea

Glyceollins synthesized in soybean exposed to biotic or abiotic stress were 
reported to have several health benefits. Considering that glyceollins are de 
novo synthesized through several enzymatic steps from daidzein and isoflavone 
concentration is widely variable among soybean varieties, the capability of 
soybean variety to synthesize glyceollins were compared from each other under 
different elicitation conditions. Soybean accumulated glyceollins at widely 
different levels depending upon varieties when elicitated with Asp. sojae. The 
levels of glyceollins were also significantly affected by elicitation methods, 
showing that fungal stress was most efficient in glyceollin production. Inter-
estingly enough, there was no significant correlation between isoflavone 
contents and glyceollin accumulation in soybean elicited with fungal infection. 
Therefore, glyceollin accumulation in soybean seems to be more dependent on 
the responsiveness of genes involved in glyceollin biosynthesis to elicitors, 
types of elicitors than isoflavone or daidzein content in soybean.

P11 -143

Antioxidant Activities of Chicorys in Hydroponics Using Glass 
Nanobeads
Jun-Hyeok Choi1*, Hyun-Jeong Kim1,2, Young-Tae Jung1, So-Hee Yi1, Mi-Hee 
Yu1, Sung-Gyu Lee1, Mu-Sang Lee3, Soon-Hwa Park3, In-Seon Lee1 1Depart-
ment of Food Science and Technology, Keimyung University, Korea, 2The 
Center for Traditional Microorganism Resources, Keimyung University, Korea, 
3SHINIL Co., Ltd., Korea

This study was carried out to investigate the effect of glass nanobeads 
application on the growth and antioxidant activities of chicorys in hydroponics. 
Six kinds of chicory were grown under adjustive nutritional solutions using 
glass nanobeads. We were examined the various bio-active components from 
chicorys as well as to assess their contribution to the radical scavenging 
linked-antioxidant activity. DPPH or ABTS radical scavenging activities, and 
reducing power have been used to investigate the relative antioxidant activities 
of methanol extracts from chicorys. Total polyphenol contents of chicory 
rosadi-treviso fresco (CRTF) and red chicory (RC) were 18.72±2.07 µg/mg and 
18.83±0.5 µg/mg and were higher than others. The total flavonoid contents 
were also higher in CRTF (39.01±1.24 µg/mg) and RC (36.09±1.76 µg/mg) 
than others. Radical scavenging activity against DPPH and ABTS radicals was 
observed to be high in RC. These results indicate that red chicory could be used 
as a natural antioxidant. 
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Antioxidant Effects of Acer tegmentosum Maxim. and Red Ginseng 
Rootlets Extracts
Young-Tae Jung1*, Hyun-Jeong Kim1,2, Jun-Hyeok Cho1, Mi-Hee Yu1, 
Su-Young Park1, June-Hong Park3, In-Seon Lee1 1Department of Food Science 
and Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resources, Keimyung University, Korea, 3Jung Mun, Korea

Natural compounds have been studied to substitute synthetic antioxidants. In 
this study, we investigated antioxidative effects of ethanol and water extracts 
from Acer tegmentosum Maxim., a medicinal herbs, and red ginseng rootlets. 
The total polyphenol, flavonoid contents and FRAP values were the highest in 
water extracts of Acer tegmentosum Maxim. In addition, the water extracts of 
Acer tegmentosum Maxim. had higher antioxidant activity in both DPPH 
(RC50, 28.15 µg/mL) and ABTS (RC50, 8.91 µg/mL) compared to other 
extracts. The red ginseng rootlets extracts were lower DPPH and ABTs radical 
scavenging activities than Acer tegmentosum Maxim. extracts. The water 
extracts from the Acer tegmentosum Maxim. showed the highest radical- 
scavenging activity in various antioxidant systems.

P11 -147

Antioxidative Activities of Isodon japonicus and Characterization of 
Solvent Fraction by LC-ESI-MS
Sang-Min Jeon*, Heon-Woong Kim, Jin-Young Lee, In-Hye Kim, Sang-Beum 
Kim, Jeong-Sook Go, Haeng-Ran Kim, Dong-Sik Park Functional Food and 
Nutrition Division, Department of Agrofood Resources, Rural Development 
Administration, Korea

This study was intended to characterize the phenolica compounds, antioxidant 
properties of ethanolic extract and its five different solvent fractions derived 
from Isodon japonicus. Also, it was to identify the sub-fraction of ethyl acetate 
fraction by the LC-ESI-MS. As a result, total phenolic and flavonoids contents 
and the DPPH, ABTS radical scavenging activity and ferric reducing antioxi-
dant power (FRAP) were highest in ethyl acetate fraction. Therefore, ethyl 
acetate fraction was further purified using by semi-preparative HPLC that obtained 
to one sub-fraction (BA1). The BA1 exhibited a concentration-dependent in 
DPPH and ABTS radical scavenging activity and the activities were stronger 
than positive control at 31.25 µg/mL which is 93.4% and 12.6%, respectively. 
The BA1 belong to the polyphenols family, being flavonoid derivative. That 
aglycon structure has been proposed using UV spectrum profile while a 
tentatively pattern of substitution, based on their mass spectra and molecular 
ion (MH+) major fragments has been also given. These results showed that 
Isodon japonicus could be used advantageously as a natural antioxidant 
substance.

P11 -145

The Quality Characteristics of Fermented Dropwort Extract and Its 
Vinegar Beverage
MinJu Kim1,2*, SamPin Lee1, HyungDae Kim2, SeungHyuk Kwon3, JaeHee 
Lee3, SeunAh Yang1 1The Center for Traditional Microorganism Resources, 
Keimyung University, Korea, 2Bissell Chunglog Farm, Korea, 3SangSangCho 
Co., Ltd, Korea

Dropwort (Oenanthe javanica) has been widely used to treat diseases such as 
jaundice, hypertension, and polydipsia in Asia. In the present study, we 
evaluated the quality characteristics of fermented dropwort seasoning vinegar 
(DSV) and its vinegar beverage (DVB) prepared from dropwort extract 
fermented with black sugar for 3 years (FDE). DSV was prepared by alcohol 
and acetic fermentation using Saccharomyces cerevisiae and Gluconobacter sp. 
KSH-B1. The acetic acid contents were 5.7%, 4.8%, and 1.0% in FDE, DSV, 
and DVB respectively. In DVB, malic acid (3.5%) was contained as a major 
organic acid. The major free amino acids were ASP (in FDE: 20%, in DSV: 
35%) and γ-aminobutyric acid (in DVB: 19%). Total amino acid (193 mg/L) in 
DSV was 1.5-fold higher than the commercially available Cornus officinalis 
seasoning vinegar. Furthermore, the generating activities of reducednicoti-
namide adenine dinucleotide by alcohol dehydrogenase and acetaldehyde 
dehydrogenase were measured to evaluate its influences on alcohol metabolism. 
Our data revealed that FDE, DSV, and DVB can be used to enhance liver 
metabolism.

P11 -148

Comparison of Total Phenolics, Total Flavonoids, Total Anthocy-
anins, and Antioxidant Capacity in Fermented Juices with Various 
Vegetables by Lactobacillus plantarum K55-5
Bong Han Lee*, Young-Tae Ahn1, Myoung-Hee Lee1, Chul-Sung Huh1, Dae 
Kyun Chung2, Dae-Ok Kim Department of Food Science and Biotechnology 
and Skin Biotechnology Center, Kyung Hee University, Korea, 1Research and 
Business Development Center, Korea Yakult Co., Ltd., Korea, 2Department of 
Genetic Engineering and Skin Biotechnology Center, Kyung Hee University, 
Korea

Juices were made from purple carrot, pumpkin, lettuce, celery, and spinach. Juices, 
then, were fermented by Lactobacillus plantarum K55-5, which further were 
thermally processed for final products. Effects of fermentation and thermal 
processing in juice making on the levels of total phenolics (TP), total flavonoids 
(TF), total anthocyanins (TA), and antioxidant capacity (AC) were comparatively 
evaluated. The juice without thermal treatment and fermentation was used as a 
control, which had the higher levels of TP, TF, TA, and AC compared to that with 
thermal treatment but no fermentation. These two groups of juices showed no 
significant difference from these levels. Juice after fermentation without heat- 
treatment had the lower levels of TP, TF, TA, and AC except DPPH assay than the 
control, where there was no significant difference. After fermentation of vegetable 
juice, thermal processing for commercial usage increased all of the levels of TP, TF, 
TA, and AC with no significant difference. It suggests that fermentation process on 
fresh vegetable juices may confer health-promoting probiotics to consumer without 
diminishment of functional properties like antioxidant capacity.

P11 -146

Comprehensive Evaluation of Structural Characteristics on Total 
Phenolics and Antioxidant Capacity of Phenolic Phytochemicals and 
Their Metabolites
Dong-Bok Lee*, Sungbin Im, Young Jun Kim1, Ho Jin Heo2, Dae-Ok Kim 
Department of Food Science and Biotechnology and Skin Biotechnology 
Center, Kyung Hee University, Korea, 1Department of Food and Biotechnology, 
Korea University, Korea, 2Department of Food Science and Technology and 
Institute of Agriculture and Life Science, Gyeongsang National University, Korea

Phenolic phytochemicals in our diet are degraded and/or converted to various 
their metabolites in our body, which is facilitated by intestinal microorganisms 
before absorption and many biotransforming enzymes in liver after absorption. 
To evaluate total phenolics and antioxidant capacity of phenolic phytochemicals 
and their metabolites on various chemical assays, six phenolic phytochemicals 
(p-coumaric acid, caffeic acid, chlorogenic acid, catechin, quercetin, and rutin) 
were selected and analyzed on the basis of 100 mg/L of each chemical. Quercetin 
had the highest level of total phenolics (150.1 mg gallic acid equiv./L) and the 
highest antioxidant capacity at 279.9 mg vitamin C equiv./L by the ABTS 
assay, while catechin at 143.3 mg vitamin C equiv./L by the DPPH assay. The 
ranking of antioxidant capacity in the ABTS assay was in decreasing order as 
follows: quercetin > p-coumaric acid > catechin > rutin > chlorogenic acid > caffeic 
acid, whereas that in the DPPH assay: catechin > quercetin > caffeic acid > chloro-
genic acid > rutin. In conclusion, selected phenolics showed various ranges of 
antioxidant capacity partly due to their chemical structures.

P11 -149

Licochalcone E Exhibits Anti-inflammatory Effects In Vivo and In 
Vitro
Han Na Lee*, Han Jin Cho, Do Young Lim, Jae Ho Jeon1, Jong Gab Jun1, 
Jung Han Yoon Park Department of Food Science and Nutrition, Hallym 
University, Korea, 1Department of Chemistry and Institute of Natural Medicine, 
Hallym University, Korea

Licochalcone E (LicE) was isolated from the roots of Glycyrrhiza inflata; 
however, its biological functions have not been fully studied. This study 
examined the anti-inflammatory effects of LicE and the underlying mechanisms 
using lipopolysaccharide (LPS)-stimulated Raw264.7 murine macrophages and 
12-O-tetradecanoylphorbol-13-acetate (TPA)-induced ear edema formation in 
mice. The treatment of Raw264.7 cells with various concentrations of LicE 
resulted in a significantly decrease in LPS-induced release of nitric oxide (NO), 
prostaglandin E2 (PGE2), interleukin (IL)-6, IL-1b and tumor necrosis factor-a. 
In addition, LicE suppressed LPS-induced phosphorylation and degradation of 
inhibitor of kBa and translocation of p65 (RelA) to the nucleus. Furthermore, 
LicE decreased LPS-induced phosphorylation of stress-activated protein kinase/ 
Jun-N-terminal kinase (SAPK/JNK) and c-Jun, p38 mitogen activated protein 
kinase (MAPK), and AKT. When TPA was applied topically to the mouse ear, 
LicE pretreatment effectively inhibited TPA-induced ear edema formation. 
Collectively, the present results suggest that LicE might prove as a useful agent 
for treatment of inflammation.
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Anti-metastasic Effect of Acteoside and Isoacteoside Present in 
Abeliophyllum distichum on Mouse Mammary Carcinoma 4T1 Cells 
In Vitro and In Vivo System
Eun Young Woo*, So Young Park, Jin Kyu Kim1, Jung Han Yoon Park 
Department of Food Science and Nutrition, Hallym University, Korea, 1Natural 
Products Research Institute, Gyeonggi Institute of Science & Technology 
Promotion, Korea

We evaluated the effectiveness of ethanol extract of Abeliophyllum distichum
(EAD) and its constituent acteoside in tumor metastasis using both in vitro and 
an in vivo. EAD inhibited the migration of MDA-MB-231 human breast cancer 
cells and 4T1 murine mammary cancer cells in dose-dependent manners. 
Acteoside and isoacteoside exhibited anti-migration activities in MDA-MB-231 
cells. In BALB/c mice inoculated with 4T1 cells, acteoside was effective in 
delaying solid tumor growth and reducing lung metastasis of 4T1 cells. 
Immunohistochemical staining of tumor tissues revealed that the expression of 
Ki67 (prototypic cell cycle related nuclear antigen) was significantly decreased 
in the mice intraperitoneal injected with 10 or 25 mg/kg acteoside. In addition, 
acteoside significantly increased the number of TUNEL-positive apoptotic 
cells. Furthermore, acteoside reduced the protein levels of vascular entothelial 
growth factor (VEGF)-A, CD31, lymphatic endothelial hyaluronan receptor-1 
(LYVE-1), VEGF-C, and VEGF-D in tumor tissues. These findings suggest that 
acteoside may be a potential anti-metastatic agent, which can inhibit the 
metastatic capacity of malignant breast cancer cells.

P11 -153

Inhibitory Effects of Germinated Waxy Black Rice Extracts on 
Adipocyte Differentiation in 3T3-L1 Cells
Won-Chul Lim*, Jin-Kyu Lee, Kyung-Im Kim1, Hong-Yon Cho Department 
of Food and Biotechnology, Korea University, Korea, 1Division of Hotel 
Culinary Arts & Food Service, Hyejeon College, Korea

In this study, we investigated the effects of germinated waxy black rice (GWBR) 
extracts on proliferation and adipogenesis of 3T3-L1 preadipocyte for 
demonstrating anti-obesity of GWBR. Inhibitory activity of the cell proli-
feration was assayed by MTT method. The degrees of adipogenesis of 3T3-L1 
preadipocyte were measured by Oil red O staining. Moreover, the expression 
levels of genes associated with adipocyte differentiation, including adipogenic 
transcription factors (PPAR-γ, SREBP-1c, C/EBP α, C/EBP β), adipogenic 
enzymes (aP2, LPL, FAS), adipocyte-derived hormonal factors (leptin, resistin, 
adipsin), lipolytic enzymes (HSL, ATGL), CPT-1 related to β-oxidation, and 
UCP2 involved in thermogenesis were determined by RT-PCR. As a result, 
adipocyte lipid accumulation was decreased by GWBR extracts. Particularly, 
GWBR down-regulated dramatically the mRNA levels of adipogenic genes, 
compared to the positive control. However, the mRNA levels of CPT-1 and 
UCP2, as well as lipolytic genes were increased. These effects might be 
partially mediated via regulation of the expression of multiple genes involved in 
adipogenesis, lipolysis, β-oxidation and thermogenesis in adipocyte.

P11 -151

Anti-aging Effect of Lithospermum erythrorhizon on Skin in In 
Vitro HaCaT and HDF-n Cells
Hee Geun Yoo1,2*, Bong Han Lee1,2, Wooki Kim1, Soo-Mi Ahn2, Ock K. Chun 
3, Dae-Ok Kim1,2 1Department of Food Science and Biotechnology, Kyung 
Hee University, South Korea, 2Skin Biotechnology Center, Kyung Hee University, 
Korea, 3Department of Nutritional Sciences, University of Connecticut, USA

Oxidative stress from reactive oxygen species damages dermal and epidermal 
cells in skin and degrades extracellular matrix proteins such as collagen, 
leading to skin aging like wrinkle. Phenolics from Lithospermum erythrorhizon 
was used to evaluate the anti-aging effect from oxidative stress caused by 
hydrogen peroxide and UV irradiation. The extract obtained by 80% (v/v) 
aqueous methanol had the highest values of total phenolics, total flavonoids, 
and antioxidant capacity among various concentrations (v/v) of aqueous 
methanol (20%, 40%, 60%, 80% and absolute methanol). The phenolics from 
80% (v/v) aqueous methanol had protective effect of human keratinocytes from 
oxidative stress induced by hydrogen peroxide and reduced intracellular 
oxidative stress level in a dose-dependent manner. Furthermore, MMP-1 expres-
sion in human dermal fibroblasts-neonatal by UV irradiation was inhibited by 
L. erythrorhizon phenolics with dose dependent. These results suggest that L. 
erythrorhizon may be used in therapeutic and cosmetic applications to protect 
skin aging from oxidative stress like UV irradiation due in part to its 
antioxidant capacity and down-regulation of MMP-1 expression.

P11 -154

Anti-obesity Effects of Ethanol Extract from Anthriscus sylvestris 
(L.) Hof
Dae-Il Hwang*, Min Jeong Kim, You Jeong Kim, Yongxiang Wu, Jeong-Sook 
Kim, Yong Geun Ha4, Tae Hyeong Kwon5, Seung Yong Shin3, Dong Hwa Lee2, 
Kun Ho Son2, Jiyun Ahn1, Tae-Youl Ha1, Taewan Kim Department of Food 
Science and Biotechnology, Andong National University, Korea, 1Korea Food 
Research Institute, Korea, 2Department of Food Science and Nutrition, Andong 
National University, Korea, 3Me and You Co., Ltd., Korea, 4Korea Health Industry 
Development Institute, Korea, 5Gyeongbuk Institute for Marine Bio-Industry, Korea

In this study, it was aimed to evaluate the extract of Anthriscus sylvestris (ASE) for the 
effect of anti-obesity and to identify its active compounds The anti-obesity effects of 
ASE were evaluated in a mouse model as well as in 3T3-L1 cells. The male 
C57BL/6N mice were divided into four groups: normal diet (ND) group, high fat diem 
(HFD) group, and ASE (0.5% and 1.0% of diets) groups; the experimental groups 
were fed the diets for 4weeks. Our results showed that ASE effectively inhibited fat 
accumulation in 3T3-L1 cells. Treatment of ASE significantly decreased the expres-
sion level of the key adipocyte differentiation regulators such as C/EBPα, PPARγ, 
SREBP-1c, FAS and ACC. The ASE 1% groups showed significant suppression of 
weight gain by decreasing the food consumption, visceral organs weight, and the 
levels of triglycerides, total cholesterol, low-density lipoproteins, very low-density 
lipoproteins, atherogenic index, glucose, and increased the levels of high-density 
lipoproteins as compared with HFD group. The pure compound, anthricin, isolated 
from ASE reduced the fat accumulation in a dose-dependent manner in adipocytes and 
is thought to be the major active compounds.

P11 -152

Effects of Garlic, Onion, Leek, and Red Ginseng Extracts on 
Growth of Influenza Virus in MDCK Cell 
Young Jin Kim*, Hee-Do Hong, Min Jae Lee1 Korea Food Research Institute, 
Korea, 1College of Veterinary School, Kangwon National College, Korea

Influenza have occurred worldwide including Korea for a long time, and 
genetically transformed diversely. In addition avian influenza appeared recently, 
it can infect chick, duck, dog, pig, as well as human bing. These influenza can 
propagate with migratory birds far away. It needs to search a way to inhibit 
influenza. Whether could any food have inhibitory effect against influenza 
growth? Effects of Garlic, onion, leek, and red ginseng were analysed against 
growth of influenza virus, as well as cytotoxicity. Influenza virus innoculated to 
infect MDCK cell, and the extracts added to the cell. After incubation, living 
cell were counted. As a results, all of tested samples showed inhibitory effect 
against influenza virus growth. Garlic, leek, red ginseng demonstrated good 
inhibitory effect against influenza virus, however they showed cytotoxicity, too. 
Garlic and red ginseng showed higher inhibitory effect than leek. 

P11 -155

Inhibitory Activities of Germinated Soybeans on Angiotensin Con-
verting Enzyme
Tae-Wan Kim*, Won-Chul Lim, Hong-Yon Cho Department of Food and 
Biotechnology, Korea University, Korea

This study was conducted to evaluate inhibitory effects of non-germinated and 
germinated soybeans on angiotensin converting enzyme (ACE). To investigate 
relationship between ACE inhibitory activity and germination, Glycine max
MERR and three kinds of black beans such as huktae, seoritae and seomoktae 
were divided into three groups of non-germinated, 1 cm germinated and 5 cm 
germinated soybeans. Soybeans were extracted with hot water, 100% methanol, 
50% methanol, 100% ethanol, and 50% ethanol, and then were lyophilized. All 
extracts of soybeans had ACE inhibitory activities. Among their extracts, hot 
water extract had the highest ACE inhibitory value. ACE inhibitory activities of 
soybeans were improved by germination. Particularly, ACE inhibitory level of 
germinated Glycine max MERR and black beans group were higher than that of 
non-germinated group, showing 1.5 folds inhibtory activities in comparison 
with non-germinated soybeans. The extracts from 5 cm germinated soybeans 
had higher ACE inhibition than those from 1 cm germinated soybeans. These 
results revealed that germination of soybeans increased ACE inhibitory 
activities, which may contribute to anti-hypertension effects.
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Protective Effects of Black Beans Extracts against Alcoholic and 
Non-alcoholic Oxidative Damage in HepG2/2E1 Cell 
Hee-Sub Lee*, Jae-Hyun Park, Won-Chul Lim, Hong-Yon Cho Department 
of Food and Biotechnology, Korea University, Korea

This study was performed to investigate the protective effects of black beans 
against alcoholic and non-alcoholic oxidative damage in HepG2/2E1 cell 
transfected cytochrome P-450 2E1 to HepG2 cell. We selected three kinds of 
black beans such as huktae, seoritae and seomoktae. To investigate its changes 
in hepatoprotective activity depending on degrees of germination, black beans 
divided into 3 groups of non-germinated, 1 cm germinated and 5 cm germinated 
black beans according to length of germinated sprouts. Black beans were 
extracted with hot water, 100% methanol, 50% methanol, 100% ethanol, and 
50% ethanol. And then, they were lyophilized after concentration. Hepatopro-
tective effects of black beans extracts on ethanol-induced oxidative stress were 
determined by MTT, and intracellular reactive oxygen species (ROS) level was 
assayed by DCFH-DA. The extracts of germinated or non-germinated black 
beans revealed high cell viability against ethanol-induced oxidative damage, 
and also considerably decreased intracellular level of H2O2 in HepG2/2E1 cell. 
This study indicated that black beans might contribute to hepatoprotective 
effects against alcoholic and non-alcoholic oxidative damage.

P11 -159

Effect of Lycium chinense Miller on Anti-diabetic in Streptozotocin- 
Induced Diabetic SD-Rats
Jae-Hyun Park*, Jin-Kyu Lee, Won-Chul Lim, Hong-Yon Cho Department of 
Food and Biotechnology, Korea University, Korea

The purpose of present study was to evaluate possible anti-diabetic effects of 
Lycium chinense Miller, in streptozotocin (STZ)-induced diabetic rats. In this 
experiment, we designed one normal group (normal control), and three 
STZ-induced groups fed with AIN-93G (diabetic control) and AIN-93G 
containing Lycium chinense Miller powder 5% and Lycium chinense Miller 
powder 10% After 8 weeks. We determined the mRNA expression levels of 
glucose uptake factors in the small intestinal tissue of STZ induced diabetic SD 
rat for analyzing nutrigenomic mechanism of anti-diabetic activity of Lycium 
chinense Miller. The expression levels of transcriptional factors and transporter 
proteins such as SGLT1, HNF-1α, HNF-1β, CDX2, GATA4 and GLUT2 were 
determined by reverse transcription polymerase chain reaction. Lycium chinense 
Miller down-regulated the mRNA expressions of important transcription factors 
for endogenous SGLT1 and GLUT2 expression, compared to the nomal control. 
The results suggest that Lycium chinense Miller could play a role in controlling 
the dietary glucose absorption by down-reglulation of intestinal glucose uptake.

P11 -157

Inhibitory Effect of Germinated Waxy Black Rice on Glucose Uptake
Jin-Kyu Lee*, Jae-Hyun Park, Eun-Jeong Lim1, Hong-Yon Cho Department 
of Food and Biotechnology, Korea University, Korea, 1Department of Food 
Service Industry, Hanyang Women's University, Korea

Recently, the demand of black rice has been increased due to their physiological 
functionality and health care effects. In this study, we investigated anti-diabetic 
effects of black rices by cell base assay of glucose uptake. The levels of glucose 
uptake were detemined with sodium-dependent glucose transporter 1 (SGLT1) 
in human intestinal epithelial Caco-2 cell line, sodium-dependent glucose trans-
porter 2 (SGLT2) in monkey kidney Cos-7 cell and glucose transporter 4 
(GLUT4) in skeletal muscle L6 cell. Samples were prepared by extraction with 
hot water, ethanol and methanol from 4 kinds of black rices. Among samples, 
methanol extract from GWBR revealed a remarkable high inhibitory effect on 
glucose uptake in Caco-2 and Cos-7 cell. On the other hand, the methanolic 
GWBR extract facilitated glucose uptake in L6 cell. To elucidate the above 
glucose uptake mechanisms, the mRNA expression of SGLT1, SGLT2, GLUT4, 
HNF-1α and HNF-1β was determined by reverse transcription polymerase 
chain reaction. The results suggest that GWBR could play a role in controlling 
the dietary glucose absorption by down-regulation or up-regulation of genes 
related to glucose uptake. 

P11 -160

In Vivo Partial Nutrigenomic Analysis of Antiobesity Mechanism of 
Punica granatum
Won-Chul Lim*, Hee-Sub Lee, Dong-Hoon Shin, Hong-Yon Cho Department 
of Food and Biotechnology, Korea University, Korea

Gene expression profiles in liver and epididymal fat tissue from C57BL/6J fed 
high fat diet were analyzed to elucidate action mechanism of Punica granatum. 
C57BL/6J 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), 10% Punica granatum powder added to high fat diet group (HHP). 
Differences in gene expression profiles among each group were investigated by 
reverse transcription polymerase chain reaction. Punica granatum down- 
regulated dramatically the mRNA levels of adipogenic transcription factors and 
enzyme such as PPAR-γ, C/EBP α, C/EBP β, and aP2 during adlipogenesis, and 
of lipogenic transcription factors and enzyme such as SREBP-1c and FAS 
during lipogenesis, compared to high fat diet control. Moreover, the mRNA 
levels of CPT-1 and UCP2, as well as lipolytic enzymes such as HSL and 
ATGL were significantly increased. These effects might be partially mediated 
via regulation of the expression of multiple genes involved in adipogenesis, 
lipolysis, β-oxidation and thermogenesis in adipocyte.

P11 -158

Effect of Punica granatum on Diabete in Streptozocin-induced 
Diabetic SD Rats
Won-Chul Lim*, Kyung-Im Kim1, Dong-Hoon Shin, Hong-Yon Cho Depart-
ment of Food and Biotechnology, Korea University, Korea, 1Division of Hotel 
Culinary Arts & Food Service, Hyejeon College, Korea

In this study, we investigated the effect of Punica granatum on ameliorating 
diabete in streptozocin (STZ)-induced diabetic SD rats. One normal group 
(normal control, NC), and three STZ-induced groups fed with AIN-93G 
(diabetic control, DC) and AIN-93G containing Punica granatum powder 5% 
(DLP) and Punica granatum powder 10% (DHP) were designed for in vivo
assay. The mRNA expression levels of transcriptional factors related to glucose 
uptake in the small intestinal tissue of STZ induced diabetic SD rats were 
determined for analyzing nutrigenomic mechanism of Punica granatum effects 
on anti-diabete. Punica granatum effects on gene expression levels of SGLT1, 
HNF-1α, HNF-1β, CDX2 and GATA4 were evaluated by reverse transcription 
polymerase chain reaction. Punica granatum down-regulated dramatically the 
mRNA expression of glucose uptake factors such as SGLT1, HNF-1α, HNF-1β, 
CDX2 and GATA4, compared to the DC group. These results revealed that 
Punica granatum is a possible fruit with ameliorating effects against diabete.

P11 -161

Anti-diabetic Effects of Germinated Waxy Black Rice in Strepto-
zotocin-induced Diabetic Rats
Jin-Kyu Lee*, Jae-Hyun Park, Eun-Jeong Lim1, Hong-Yon Cho Department 
of Food and Biotechnology, Korea University, Korea, 1Department of Food 
Service Industry, Hanyang Women's University, Korea

The purpose of this study was to investigate anti-diabetic effects of germinated 
waxy black rice, using the streptozocin(STZ)-induced diabetic rats. In this 
experiment, we designed 4 groups of rats that fed with either normal or 
germinated waxy black rice diet for 6 weeks, and determined glucose tolerance 
level, blood glucose, aspartate aminotransferase, alanine aminotransferase, 
amylase, lipid index, etc. The final glucose tolerance and blood glucose levels 
of germinated waxy black rice supplementary group was appreciably decreased 
as compared to diabetic group. And also anti-diabetic biomarkers such as 
glucose and lipid indexes were effectively ameliorated by germinated waxy 
black rice. The mRNA expression of sodium-dependent glucose transport 1 
(SGLT1), sodium-dependent glucose transport 2 (SGLT2), hepatocyte nuclear 
factor-1α (HNF-1α), hepatocyte nuclear factor-1β (HNF-1β) and glucose 
transporter type 4 (GLUT4) was determined by reverse transcription polymerase 
chain reaction. These factors also were down-regulated by germinated waxy 
black rice in STZ-induced diabetic rats. In conclusion, germinated waxy black 
rice has anti-diabetic effects as compared to normal diets.
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Inhibitory Effects of Brown Rice Makgeolli Extracts on Adipocyte 
Differentiation in 3T3-L1 Cells
Won-Chul Lim*, Tae-Wan Kim, Dong-Hoon Shin, Hong-Yon Cho Department 
of Food and Biotechnology, Korea University, Korea

In this study, we investigated the effects of brown rice makgeolli extracts on 
proliferation and adipogenesis of 3T3-L1 preadipocyte. The preadipocyte 
proliferation was detected by MTT assay, and adipogenetic degrees of 3T3-L1 
preadipocyte were measured by Oil red O staining. Moreover, gene expression 
levels of adipogenic transcription factors and enzyme such as peroxisome 
proliferation activated receptor-γ (PPAR-γ), CCAAT/enhancer-binding protein 
(C/EBP α, β), and adipocyte protein (aP2) were determined by reverse trans-
cription polymerase chain reaction. Adipocyte lipid accumulation was signifi-
cantly decreased by brown rice makgeolli extracts. Particularly, brown rice 
makgeolli down-regulated dramatically the mRNA levels of adipogenic genes 
during adipogenesis, compared to the positive control. From these results, we 
suggest that brown rice makgeolli effectively reduces adipocyte differentiation 
in 3T3-L1 cells and could be have ameliorating effect against obesity.

P11 -165

β-glucan Contents in Hulless Barley (Hordeum vulgare L.) Cultivars 
Grown in Korea
Induck Choi*, Mi-Ja Lee, Jae-Sung Choi, Jong-Nae Hyun, Kee-Jong Kim 
National Institute of Crop Science, RDA, Korea

With increasing attention to dietary fiber and its health benefits, the demands 
for higher dietary fiber foods are also increasing. Hulless barley, which is well 
suited for food grain, is known to have higher dietary fiber, β-glucan. The 
content and properties of β-glucan would play an important role in barley 
utilization for food purposes. Two types of hulless barley (normal and waxy) 
grown in Korea were analyzed for the β-glucan contents and pasting viscosity. β
-glucan contents were determined by the absorbance at 510 nm using 
Megazyme assay kit, and the slurry viscosity by Rapid Visco Analyzer (RVA). 
Significant difference in total β-glucan was observed among the groups, with 
the average of 4.72 for normal and 5.32 for waxy barley. The peak viscosity of 
normal and waxy was 144.79 and 102.07 (RVU), respectively. The highest β
-glucan was shown in Hinchal (waxy type), but the lowest in Dongho (normal 
type). Peak viscosity (PV) has positive correlation with β-glucan for normal 
barley, showing the highest PV in Dongho (179.78) with the highest β-glucan 
content (5.68 %). Variation in β-glucan and pasting viscosity should be 
considered for barley flour utilization. 

P11 -163

Fisetin Prevents High-fat Diet Induced Obesity through Regulation 
of mTORC1 Signaling
Chang Hwa Jung*, Heemin Kim, Jiyun Ahn, Tae-Il Jeon, Tae-Youl Ha Korea 
Food Research Institute, Korea

Fisetin present in edible vegetables and fruits, has antioxidative, antiinflam-
matory, and antiproliferation effects. Recent studies suggest that fisetin induces 
cancer cell death by regulating mTORC1 signaling that is a central regulator of 
cell growth, cell proliferation, and lipid synthesis. To understanding the 
molecular mechanisms underlying the effect of fisetin on the physiological 
effects of obesity, we investigated its role in the prevention of high fat 
diet-induced obesity. Previous studies show that adipocyte differentiation of 
3T3-L1 cells is dependent on mTORC1 and we found that fisetin negatively 
regulates mTORC1 signaling in 3T3-L1 cells (data not shown). In vivo
investigation of fisetin supplementation in mice fed a high-fat diet (HFD) 
revealed that fisetin significantly decreased HFD-induced increases in body 
weight, and white adipose tissue. We also found that fisetin efficiently 
suppressed the phosphorylation of Akt, S6K1, and mTORC1 in adipose tissue. 
Collectively, these results suggest that inhibition of mTORC1 signaling by 
fisetin prevents obesity in HFD-fed mice, and fisetin could be a useful 
phytochemical for attenuation of diet-induced obesity. 

P11 -166

Amelioration of Oxidative Stress in High-fat Diet Induced Obesity 
by Kimchi and Other Fermented Vegetable Foods
Ja Young Jang*, Eung Soo Han, Daram Kim, Tae-Woon Kim, Hyun Ju Kim, 
Miran Kang, Sung-Hee Park World Institute of Kimchi, Korea

To induce mice obesity using high fat diet (HFD) and to estimate oxidative 
stress markers in their serum and heart in order to investigated on the 
modulation of the antioxidant system.The effect of diet supplemented with 
kimchi, paochai and sauerkraut on antioxidant status of serum and heart was 
investigated in C57BL/6 mice with fed a high fat diet. Lipid peroxidation 
determined as TBARS value was significantly reduced in the serum and heart. 
Levels of antioxidants (glutathione) and the activities of antioxidant enzyme 
(glutathione peroxidase) in serum and heart were considerably increased, 
suggesting that antioxidant defenses were improved by kimchi diet. Therefore, 
the present study suggested that the supplementation of 10% kimchi, paochai 
and sauerkraut in high fat diet could prevent lipid peroxidation and improve 
antioxidant defense system in the serum and liver of C57BL/6 mice. 

P11 -164

Cytotoxic Activity of Red Ginseng Extract and Commercial 
Enzyme-treated Red Ginseng Extract against Human Colon Adeno-
carcinoma
Ji Eun Jung*, Jang-Hyun Lee, Hyun Joo Yoon, Hyun-Dong Paik Division of 
Animal Life Science, Konkuk University, Korea

Red ginseng is made from steamed and dried white ginseng. Ginsenoside is a 
secondary metabolite in ginseng and has various pharmacological properties, 
such as tumor-suppressing, anticarcinogenic, and immune-stimulating effects. 
Red ginseng extract (RGE) was treated with cellulase 12T at 50°C for 72 h. The 
commercial enzyme-treated red ginseng extract (ERGE) showed increased 
amounts of minor ginsenosides compared with RGE. The cytotoxicities of RGE 
and ERGE were analyzed using the MTT assay. This entailed treating HT-29 
and LoVo cell lines with different concentrations of RGE and ERGE. The 
cytotoxic activity of ERGE ranged from 2.5 to 10 mg/mL against HT-29 and 10 
mg/mL against LoVo. Concentrations of 1.25 and 2.5 mg/mL RGE showed 
cytotoxic activity against HT-29 and 2.5 mg/mL RGE was effective against 
LoVo. The viability of the normal cell line MRC-5 was not affected by ERGE at 
any of the tested concentrations, however RGE (≥5 mg/mL) affected cell 
viability. RGE and ERGE were found to possess cytotoxic activity against 
colorectal cancer.

P11 -167

Isolation of the Monoamine Oxidase Inhibitors from Cretaegus 
pinnatifida Bunge Fruit
You Jin Choi*, Gun-Hee Kim, Keum Hee Hwang Plant Resources Reserch 
Institute, Duksung Women’s University, Korea

Cratagus pinnatifida Bunge (Hawthorn) is widely distributed in the northeast 
part of South Korea. It is used as a medicinal plant to improve digestion, 
remove retention of food, promote blood circulation and resolve blood stasis 
both in traditional and folk medicine. The monoamine substrates for MAO 
include physiologically and pathologically important monoamine neurotrans-
mitters, which play a central role in the neurological disorder. We examined the 
inhibitory activities against monoamine oxidase (MAO) A and B of C. 
pinnatifida fruit in vitro method. It was performed for the inhibitory of MAO of 
C. pinnatifida and for isolation of the component from the active fraction. The 
70% methanol extraction of the fruits of C. pinnatifida was conducted solvent 
graduation. Among the fractions, EtOAc and n-butanol fractions exhibited the 
most potent activity toward MAO-A and MAO-B, respectively. We isolated the 
bioactive compounds from EtOAc and n-butanol fraction with MAO inhibitory 
activities as guide assays. And we identified the chemical structures of the 
isolated bioactive compounds.
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Enhancement of the Antioxidant and Antimicrobial Activities of 
Tangerine Peel Extract by Acid Hydrolysis
Keun Young Min*, Kyoung Ah Lee, Kee-Tae Kim1, Hyun-Dong Paik Division 
of Animal Life Science, Konkuk University, Korea, 1Bio/Molecular Informatics 
Center, Konkuk University, Korea

Tangerine peel is of great interest because of its possible biological activity with 
their crude polyphenols and flavonoids. The aim of this study was to use acid 
hydrolysis to increase the efficacy of the antioxidant and antimicrobial activities 
from tangerine peel. Tangerine peel extracts obtained by acid hydrolysis showed 
high contents of total polyphenols and flavonoids (170.45 and 18.03 mg/g, 
respectively). Additionally, the DPPH radical scavenging activity and inhibitory 
effect on lipid peroxidation of hydrolysates were two fold greater than those of 
extracts obtained before hydrolysis. To determine its antimicrobial effects, the 
growth inhibition activity of hydrolysates against Bacillus cereus, Staphylo-
coccus aureus and Listeria monocytogenes were investigated. B. cereus was 
found to be more sensitive to the tested extract than any other bacteria. 
Furthermore, the cell numbers of 3 strains treated with 20 mg/mL of the 
hydrolysated extract was reduced by 8-9 log CFU/mL compared with the 
controls after 12 h. These results suggest that tangerine peel extracts obtained 
by acid hydrolysis may be used as antioxidant agents and an alternative to 
natural food preservatives.

P11 -171

Fisetin Protects Hepatosteatosis through miR-378 Inhibition in Mice
Tae-Il Jeon*, Jin Wook Park, Chang Hwa Jung, Jiyun Ahn, Tae-Youl Ha 
Korea Food Research Institute, Korea

Lipid homeostasis in vertebrate is regulated at many levels including synthesis, 
degradation, and distribution of lipids. MicroRNAs (miRNAs) are emerged as 
key regulators in this regulatory system. The use of small molecules to target 
miRNA has the potential to provide new therapeutic approaches to human 
diseases. Here we show that the flavonoid fisetin lowered hepatic lipid 
accumulation in the diet-induced obese (DIO) mice. The expression of miR- 
378/378*, an intronic miRNA located within the peroxisome proliferator- 
activated receptor gamma coactivator-1 beta (PGC-1β) in the DIO mice liver 
were dramatically upregulated whereas fisetin reduced the induction of 
miR-378/378*. We also identified nuclear respiratory factor 1 (nrf1), a critical 
regulator of the mitochondrial function, as a direct target gene of miR-378. 
Thus, fisetin protects heptosteatosis through enhanced fatty acid oxidation by 
miR-378 inhibition in DIO mice. These observations suggest a physiological 
role of mir-378 in obesity and the possibility of using fisetin to target miRNAs 
in metabolic diseases.

P11 -169

Antioxidant Effect of Subcritical Water Extracts from Ginseng 
(Panax ginseng C.A. Meyer) By-products
Kyoung Ah Lee*, Kee-Tae Kim1, Myoung-Soo Chung2, SangWoo Cho3, 
Hyun-Dong Paik Division of Animal Life Science, 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 principal objective of this study was to evaluate the antioxidant effects of 
ginseng by-product (stems and leaves) extracts generated subcritical water, 
ethanol and hot water extraction. Total polyphenol content was highest when 
SWE was performed at 190°C for 15 min (98.58 mg/g). The antioxidant 
capacity of the extracts was evaluated by three different methods. First, DPPH 
radical scavenging activity was the highest in extracts obtained by SWE at 
190°C for 15 min (66.65%). Second, the result of FTC test, extracts obtained at 
165°C and 190°C had a great antioxidant effect. Third, antioxidant activity of 
SWE extracts was assessed by β-carotene bleaching assay. After 4 h, SWE at 
110°C was showed 72.05% retention, and those extracts obtained at 165°C and 
190°C showed more than 60% retention. Thus, ginseng by-product extracts 
obtained by SWE had greater antioxidant activity than samples extracted using 
ethanol and hot water. These phenolic compounds may be suitable for use as 
antioxidant substances in the food industry.

P11 -172

Antioxidative Components and Activity of Domestic Cirsium 
japonicum Extract
Miran Jang1*, Eunyoung Hong2, Hye Hyun Lee3, Jae Hoon Cheong4, Gun-Hee 
Kim1,3 1Plant Resources Research Institute, Duksung Women’s University, 
Korea, 2Foods R&D, CJ CheilJedang Corporation, Korea, 3Department of Food 
and Nutritin, Duksung Women’s University, Korea, 4Uimyung Reasearch 
Institute for Neuroscience, Sahmyook University, Korea

Cirsium japonicum (Gyonggido (GG), Gangwondo (GW), Jeollanamdo (JN) 
and Jejudo (JJ)) were investigated for their antioxidative components (total 
polyphenol and flavonoid contents) and their antioxidant activity (2,2-diphenyl- 
1-picrylhydrazyl (DPPH), 2,20-azinobis(3-ethyl-benzothiazoline-6-sulfonic acid) 
(ABTS), Ferric reducing antioxidant power (FRAP) and redusing power). The 
results of antioxidaative components and activity showed significant (p<0.05) 
differences across sample of various regions (GG, GW, JN, JJ). Amount of total 
polyphenol and flavonoid contents were indicated GG ≧ GW > JJ > JN in 
order (p < 0.05). The result of four antioxidative activity test of Cirsium japo-
nicum, GG and GW had more activity than others (p<0.05). The antioxidative 
activity test (DPPH, ABTS, FRAP and reducing power) showed correlation 
with total polyphenol and flavonoid contents values.

P11 -170

Hyaluronidase Inhibitory Effect and HPLC Analysis of Ginseng 
By-product Extracts Acid Hydrolysate
Kyoung Ah Lee*, Kee-Tae Kim1, Myoung-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 aim of this study was use an acid hydrolysis for increasing the efficiency of 
anti-inflammatory effect from ginseng by-product extracts obtained by sub-
critical water (SW), ethanol and hot water extraction. Anti-inflammatory effect 
was measured by hyaluronidase (HAase) inhibition assay and ginseng extract 
was hydrolysed with 2 M HCl in methanol. From the results, HAase inhibitory 
effect of hydrolysate was greater than those extracts before hydrolysis. Among 
ginseng by-product extracts-acid hydrolysate, hot water extracts-acid hydro-
lysate showed the highest HAase inhibitory activity (74.25% at 10 mg/mL), 
however, hot water extracts before acid hydrolysis showed no inhibitory 
activity at 20 mg/mL. Moreover, SW extracts at 110°C and 165°C-acid hydro-
lysate showed more than 50% inhibitory activity. The results of HPLC analysis, 
after acid hydrolysis, kaempferol aglycon was detected by HPLC. However, 
kaempferol content was decreased in proportion to the SW extraction temper-
ature, thus, SWE at 110°C or hot water extraction was suitable for ginseng 
by-product extract. 

P11 -173

The Combination Treatment of EGCG and Glucosamine Inhibit 
Adipocyte Differentiation in 3T3-L1 Adipocytes
Kkochbyul Kim*, Kye Heui Lee, Seong Hee Jang Seoul Medical Center, Korea

Epigallocatechin gallate (EGCG), the primary green tea catechin, and gluco-
samine are the widely consumed health functional component. Several studies 
prove EGCG and phosphorylated glucosamine (PGlc) reduce TG contents in 
3T3-L1 adipocytes. In aim of this study was to evaluate the combination effect 
of EGCG and PGlc on depletion of fat accumulation in 3T3-L1 adipocytes. 
Intracellular fat accumulation was decreased EGCG ≥ 40µM, while the viability 
of adipocytes was reported to be unaffected. But, PGlc was not decreased fat 
accumulation. EGCG 60 µM and PGlc 200 µg/mL combination treatment 
directly decreased gene expression of PPARγ, C/EBPα and SREBP1. Moreover 
it inhibits adipocyte differentiation and adipogenesis through downstream of 
adipocyte-specific gene promoter such as FAS, ACSL1 and LPL. And it has 
partly lipolytic effet through decreased expression of perilipin. EGCG alone 
treatment or EGCG and PGlc combination treatment decreased ERK phospho-
rylation in early stage of adipocyte differentiation. In conclusion, combination 
treatment of EGCG and PGlc inhibited adipocyte differentiation through 
decreased expression of gene related to aipogenesis and ERK phosphorylation.
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P11 -174

Anti-cancer Effects of Calcium in Human Colon Cancer Cells
Youngeun Kwak*, Chung S. Yang1, Jihyeung Ju Department of Food and 
Nutrition, Chungbuk National University, Korea, 1Susan Lehman Cullman 
Laboratory for Cancer Research, Department of Chemical Biology, Ernest 
Mario School of Pharmacy, Rutgers, The State University of New Jersey, 
Korea

The aim of the study was to investigate anti-cancer effects of calcium at 
physiologically relevant concentrations in HCT116 and HT29 human colon 
cancer cells. In the 3,(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 
(MTT) assay, the treatment with calcium at 0.8-1.2 mM for 96 h inhibited the 
cell growth by 23-37% (p<0.001). In an attachment assay using regular culture 
plates, the calcium treatment at 1.2 and 2 mM for 16 h decreased the cell 
attachment on the bottom of culture plate (by -24%, p<0.001). In a scratch 
wound healing assay, the calcium treatment at 0.8 mM for 24 h inhibited cell 
migration (by 69%, p<0.05). In a transwell assay, the calcium treatment at 
0.4-2.0 mM for 48 h decreased cell invasion (by 19-32%, p<0.05). In an 
immunofluorescence microscopic analysis, the calcium treatment at 1.6 mM for 
24 h increased β-catenin at the plasma membrane in the cells. These results 
indicate that treatment with calcium at physiologically relevant concentrations 
effectively inhibited cell growth, attachment, migration, and invasion. More 
mechanistic studies are needed in order to elucidate its mechanisms for the 
inhibitory action.

P11 -177

Effects of Green Pepper on Antioxidant and Antiproliferative 
Activity in Human Breast Cancer Cell Line
Hyo-Jin Yoon*, Seul Lee, In-Kyeong Hwang Department of Food and 
Nutrition, Seoul National University, Korea

Chili pepper (Capsicum annuum L.) has various phytochemicals including 
capsaicin and flavonoid. However, studies about flavonoid in chili pepper are a 
few, compared to many researches done on capsaicin. So, we investigated 
antioxidant activity and antiproliferative activity on human breast cancer cell 
(MCF-7) of methanol extracts of green pepper, which has lots of flavonoid. 
Four varieties of Korean green peppers (KP: kkuri pepper, PP: phut pepper, CP: 
cheongyang pepper, OP: ohi pepper) and one foreign green pepper (JP: 
jalapeno) were used. As results, the contents of total phenol were the highest in 
KP, followed by CP, JP, PP, and OP. KP also contained the highest contents of 
total flavonoid (total phenol 13.29±0.45 mg/g D.W. (gallic acid equivalent), 
total flavonoid 7.02±0.13 mg/g D.W. (quercetin equivalent). In antioxidant 
activity using DPPH radical scavenging activity, KP showed most potent 
antioxidant activity. In the result of viability in human breast cancer cell, KP 
had the highest antiproliferative effect (IC 50 826.07 µg/mL).These results 
suggest that green pepper has significant antioxidant activity and can be a 
possible candidate for treatment of breast cancer.

P11 -175

Antioxidant Properties and Ubiquinones Contents in Different Parts 
of Several Commercial Mushrooms
Myung-Hee Hong*, Yoo-Jeong Jin, Young-Hee Pyo Food & Nutrition, 
Sungshin Women's University, Korea

Antioxidant properties and antioxidant compound contents in different parts of 
14 commercial mushrooms were evaluated. Methanolic extracts from the entire 
mushroom, the pileus and the stipe, separately, were screened for their free 
radical scavenging capacity using DPPH and ABTS. The ubiquinones 
(Coenzyme Qs; CoQs), total phenolic, and flavonoid contents were determined, 
in order to assess its effect on the extract’s antioxidant activity. The portion of 
the mushroom used had an influence on the results obtained, with the pileus 
methanolic extracts exhibiting the greatest antioxidant effect (p<0.05). The 
analysed mushrooms contain powerful antioxidants such as phenols (144.5-536.6 
mg of gallic acid equivalents, mg GAE/100 g of dried weight, dw), flavonoids 
(3.7-31.2 mg of quercetin equivalents, mg QE/100 g dw) and ubiquinones 
(65.63-485.07 µg/100 g dw). Contents of CoQ9 and CoQ10 in 14 commercial 
mushrooms varied from 23.11 to 256.25 and from 16.14 to 238.35 µg/100g,
respectively. All the species proved to have antioxidant activity being more 
significant for Phellinus linteus due to the contribution of antioxidants such as 
phenols (530.5 mg GAE/100 g dw) and ubiquinones (308.81 µg/100g dw). Our 
data indicates that commercial mushrooms have potential as a good dietary 
source of CoQs and phenolic antioxidants.

P11 -178

Effects of Edible Marine Resource Water Extracts on Alcohol 
Degradation in Sprague Dawley Male Rats
JungMin Ha*, YoonSeon Hwang, JiHee Jung, HaNi Kim, ByoungMok Kim, 
DongSoo Kim, YoungMyoung Kim Division of Marine Biotechnology 
Research, Korea Food Research Institute, Korea

However, the previous studies have been reported materials that promote 
decomposition and detoxification of ethanol in human, there is still insufficient 
research of edible fishery resources. This study was proposed to investigate the 
effects of water extract of edible fishery resources on alcohol oxidation in rats. 
In this results, the alcohol concentration of Ecklonia cava, Ruditapes philip-
pinarum, Semisulcospira libertina, Eumicrotremus orbis, Theragra chalco-
gramma, Acetes japonicus water extract intake group showed lower than 
alcohol group, and showed a similar results with commercial product Y or 
product J. The alcohol dehydrogenase activities of Litopenaues vannamei, 
Pagrusmajor, Sargassum fulvellum, Corbicula fluminea, Tegillarca granosa, 
Acetes japonicus, Acetes japonicus water extract intake group showed higher 
than alcohol group, and showed higher than product Y or product J. The 
acetaldehyde dehydrogenase activities of Eumicrotremus orbis, Styela clava
showed higher than alcohol intake group, and showed higher than product Y or 
product J. 

P11 -176

Inhibitory Effect of Styela clava Ethanol Extracts on Triglyceride 
Accumulation in HepG2 Cell 
Ji-Hee Jung*, Byoung-Mok Kim, Young-Myoung Kim Division of Marine 
Biotechnology Research, Korea Food Research Institute, Korea

Chronic alcohol consumption-induced alcoholic fatty liver was caused by 
increased fatty acid synthesis, reduced beta-oxidation and destruction of liver 
cells. In this study, we investigated inhibitory effect of marine algae water and 
ethanol extracts on triglyceride accumulation in HepG2 cells. As a result, the 
expression of AMPK protein levels are increased by Styela clava, Sea mustard, 
Undaria pinnatifida, Paroctopus dofleini, Octopus minor, Pagrus major, 
ethanol extracts and Undaria pinnatifida water extract. The SREBP-1c protein 
levels were reduced by S. Clava ethanol extract. The expression of ACC by the
O. minor, P. dofleini, S. mustard, U. pinnatifida, S. clava order is suppressed. A 
does-dependent inhibit in FAS under S. clava, P. major ethanol extracts and U. 
Pinnatifida water extracts treatment was observed. S. clava ethanol extract was 
increased the expression of CPT-1 protein. These results suggest that S. clava
ethanol extract may be useful as a protective effect against fatty liver.

P11 -179

Immunostimulating Activity of Kimchi Supplemented with Extracts 
from Herbal Medicine
Jong-Hyun Hwang*, Kwang-Won Yu Department of Food and Nutrition, 
Korea National University of Transportation, Korea

After 10 kinds of herbal medicines were fractionated into hexane, MeOH, 
cold-water and hot-water extract, hot-water extracts from Acanthopanax senti-
cosus (AS), Glycyrrhiza uralensis (GU) showed more potent immunostimu-
lating activity than the other solvent extracts or herbal medicines. Hot-water 
extracts from AS and GU had the highest macrophage stimulating activity 
(2.15- and 1.87-fold at 100 mg/mL) and mitogenic activity of splenocytes (7.1 
and 6.5-fold). Based on these results, hot-water extracts from 2 kinds of herbal 
medicines (AS and GU) having immunostimulating activity were supplemented 
by a particular % ratio (w/w) considered each activity to prepare the functional 
kimchi. When kimchi was investigated on immunostimulating activity during 
ageing period at 10°C, 5% of AS-added kimchi showed the highest macrophage 
stimulating (2.78-fold) and mitogenic activity (1.16-fold) at 6 day. However, 
GS-added kimchi had the potent macrophage stimulating activity at 9 day 
regardless of added weight and did not affect the mitogenic activity. These 
results suggest that hot-water extract from A. senticosus can be used as biolo-
gical response modifiers to stimulate immune system in kimchi.
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P11 -180

Complex of Mulberry Extract etc. Inhibits Both the Activity and 
Gene Expression of Inflammatory Enzymes
Jong-Moon Jeong*, Hyeong-Ho Seo1, Ki-Hwan Yoo1 Department of Life 
Science, The University of Suwon, Korea, 1R&D center of Ben’s Lab Co., Ltd., 
Korea

Complex of mulberry extract etc. (CME) is composed of extracts of mulberry 
(Morus alba L.) fruit, mulberry leaves and black beans (Glycine max L. Merr.). 
In this study, we investigated anti-inflammatory effects of CME on 
lipopolysaccharides (LPS)-induced inflammation in RAW264.7 cells and in 
vitro enzyme activity assays. We found that CME significantly reduced the 
production of nitric oxide (NO) and prostaglandin E metabolites (PGEM) in 
RAW264.7 cells. Furthermore, it was observed that CME inhibited the enzyme 
activity of lipoxygenases (LOs) and COX-2 in vitro enzyme activity assays. 
These results suggests that CME inhibits enzyme activity of inducible nitric 
oxide synthase (iNOS), cyclooxygenase-2 (COX-2) and LOs. In addition, 
immunocytochemistry (ICC) analysis showed that CME inhibited the gene 
expression of 5-lipoxygenase (5-LO), iNOS and COX-2 in RAW264.7 cells.

P11 -183

Extracts of Germinated Wheat and Barley Reduce Postprandial 
Hyperglycemia by Inhibiting α-glucosidase in Diabetic db/db Mice
Bing Zhou*, Fang-Fang Wang, Young-In Kwon, Hae-Dong Jang Department 
of Food and Nutrition, Hannam University, Korea

Extracts of germinated wheat and barley (EGW and EGB) were investigated as 
a potent cereal-derived α-glucosidase inhibitor in diabetic db/db mice. They 
were prepared by soaking in distilled water with 0.5% tea catechin and 1% 
chitooligosaccharide for 24 h, extracting with autoclaving at 121°C for 15 min, 
and freeze drying. The in vitro inhibitory activity of EGW and EGB on 
intestinal α-glucosidase, sucrase, and maltase was relatively weak compared to 
acarbose used as a positive control. However, sugar loading test with starch, 
sucrose, and maltose showed that significantly reduced postprandial increases 
in blood glucose, indicating that they may act as an intestinal α-glucosidase, 
sucrase, and maltase inhibitor. These results suggests that EGW and EGB could 
be used in the development of nutraceutical foods to control the blood glucose 
levels of diabetic patients by inhibiting intestinal α-glucosidase with reduced 
side effects.

P11 -181

Effects of Phyto-extract Mixture (PEM381) on Experimental Atopic 
Dermatitis
Jong-Moon Jeong*, Woo-Young Jeong, Ki-Hwan Yoo1 Department of Life 
Science, The University of Suwon, Korea, 1R&D center of Ben’s Lab Co., Ltd., 
Korea

The purpose of this study was to investigate the anti-atopic dermatitis effects of 
PEM381, which is a mixture of Psidum guajava L leaf extract, Camellia 
sinensis leaf extract, and Rosa borboniana flower extract. PEM381 is a new 
preparation which is developed to increase the efficacy of treatment for atopic 
dermatitis. Evaluation of the effects of the PEM381 revealed that it could 
reduce the production of nitrite (NO2

-) and inhibit pro-inflammatory enzymes 
(collagenase and elastase). In addition, PEM381 could inhibit inducible nitric 
oxide (iNOS) synthase-catalyzed NO production and suppress the expressions 
of COX-2 and iNOS in lipopolysaccharide-treated RAW 264.7 cells. When 
tested for treatment of DNCB-induced mouse atopic dermatitis, PEM381 
showed strong inhibitory effects at oral doses of 100-400 mg/kg. Taken 
together, these results indicate that PEM381 has anti-atopic dermatitis effects 
both in vitro and in vivo.

P11 -184

Anti-inflammatory Effect of Ginseng Leaf and Stem in RAW 264.7 
Cells Stimulated by Lipopolysaccharride
Jin-Kyoung Kim*, Sang-Hyun Lee, Hye-Jin Yang, Hae-Dong Jang Department
of Food and Nutrition, Hannam University, Korea

Inflammation is a part of the complex biological response of vascular tissues to 
harmful stimuli such as pathogens, damaged cells, or irritants. However, 
chronic inflammation can also lead to a host of diseases such as hay fever, 
periodontitis, atherosclerosis, rheumatoid arthritis, and even cancer. Previously 
we reported that the potent antioxidant activity of ginseng leaf and stem. 
However, the precise biological role of ginseng leaf and stem for prevention of 
inflammation remains unknown. Here we showed that the molecular 
mechanism underlying regulation of NOS signaling and the mediators of 
inflammation such as COX-2 and PGE2 in Raw 264.7 cells. The present study 
was designed to examine whether ginseng leaf and stem could actually reduce 
the expression of iNOS and NO production in Raw 264.7 cells. Ginseng leaf 
and stem exhibited a dose-dependent decrease in expression of iNOS. Also, 
they decreased the expression of COX-2 and production of PGE2. The present 
study indicated that ginseng leaf and stem possess anti-inflammatory activity as 
functional natural source for the prevention of inflammation-related diseases.

P11 -182

Osteoblastic and Osteoclastic Effects of Artemisia capillaris Thunb. 
Extract in Osteoblast and Osteoclast Differentiation
Sang-Hyun Lee*, Ji-Hye 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

Bone is dynamic tissue that is constantly destroyed or resorbed by osteoclasts 
and then replaced by osteoblasts in physiological process referred to as bone 
remodeling. In bone remodeling, an imbalance caused by increased bone 
resorption over bone formation leads to adult skeletal diseases such as osteo-
porosis. In this study, anti-osteoporosis effects of Artemisia capillaris extracts 
(ACE) were investigated using osteoblastic MC3T3-E1 and RAW264.7 murine 
macrophages. The cell proliferation and ALP activity of ACE were dose- 
dependently increased by 1 and 50 µg/mL and bone nodule formation by 
calcium deposits was markedly enhanced during differentiation. Also, ACE 
significantly inhibited tartrate-resistant acid phosphatase activity and formation 
of osteoclasts in RAW 264.7 cells stimulated by receptor activator for NF-κB 
ligand (RANKL). In conclusions, ACE showed the bone protective activity 
with activation of bone formation and inhibition of bone resorption. These 
results indicate that ACE may be utilized as a therapeutic agent for the 
prevention bone metabolism-related diseases.

P11 -185

Antioxidant Activity of Compounds Isolated from Piper retrofractum
Fang-Fang Wang*, Ji-Hye Song, Sang-Hyun Lee, Jin-Kyoung Kim, Young-Ho 
Kim1, Hae-Dong Jang Department of Food and Nutirition, Hannam University, 
Korea, 1College of Pharmacy, Chungnam National University, Korea

As Piper retrofractum has shown several biological activities, it has been 
widely presented as a medicinal plant in Korea and Japan. This study was 
carried out to investigate and to compare in vitro and cellular antioxidant 
activity of compounds isolated from Piper retrofractum using oxygen radical 
absorbance capacity (ORAC) and cellular antioxidant capacity (CAC) assay. In 
vitro peroxyl radical-scavenging activity of compounds isolated from Piper 
retrofractum significantly dose-dependently increased between 1 and 10 µM. 
The peroxyl radical-scavenging and reducing activity of 03E was the strongest 
among compounds tested and the others showed very weak activities. Potent 
cellular antioxidant activity against AAPH-induced oxidative stress was 
observed in 14A, 08C, and 12H which showed weak peroxyl radical-scaven-
ging and reducing activity. These results suggest that cellular antioxidant 
activities of compounds isolated from Piper retrofractum may be largely 
dependent on their chemical structures determining cell membrane permeability 
and more studies will be needed to investigate other biological activities of 
Piper retrofractum. 
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P11 -186

Inhibition of Adipocyte Differentiation by Rumex crispus L. 
Fractions in 3T3-L1 Cells
Sung-Jin Park1*, Jun-Hyeok Choi1, In-Seon Lee1, Mi-Hee Yu1,2 1Department 
of Food Science and Technology, Keimyung University, Korea, 2The Center 
for Traditional Microorganism Resources, Keimyung University, Korea

The prevalence of overweight and obesity and their associated metabolic 
disorders are considered a major threat to the public’s health. While several diet 
and exercise programs are available for weight loss and prevention of weight 
regain, progress is often slow and disappointing. Recently, natural bioactive 
phytochemicals present in foods have been discovered for their potential health 
benefit effects on the prevention of chronic disorders such as cancer, cardio-
vascular disease, inflammatory and metabolic diseases including obesity. The 
anti-obesity effect of extracts from Rumex crispus L. on the differentiation of 
3T3-L1 pre-adipocytes to adipocytes was investigated on suppressing adipocyte 
differentiation and lipid accumulation by Oil Red-O assay and western blot. 
The ethyl-acetate fraction of Rumex crispus L. dose-dependently reduced lipid 
accumulation and adipocyte differentiation via PPAR-γ inhibition in 3T3-L1 
adipocytes. These results demonstrate that Rumex crispus L. can act directly to 
inhibit differentiation of preadipocytes and, thus, could be an important adjunct 
in the treatment of obesity.

P11 -189

Antioxidant Effect of Ginseng Leaf and Stem Extract Using In 
Vitro and HepG2 Cell Models
Jin-Kyoung Kim*, Hye-Jin Yang, Eui-Su Kim, Hae-Dong Jang Department 
of Food and Nutrition, Hannam University, Korea

The ginseng is well known as a health-enhancing adaptogenic herb and a 
traditional remedy in Asian countries. This study is examined the antioxidant 
activity of ginseng leaf and steam extract (GLE) by oxygen radical absorbance 
capacity (ORACROO․) assay, reducing capacity, Cu2+-chelating activity, and 
cellular antioxidant capacity (CAC) assay using HepG2 cells. Moreover, the 
cytotoxicity of GLE was determined by MTT assay. We prepared several OGE 
using water and 70% ethanol as extraction solvent. The scavenging activity of 
GLE on peroxyl radical generated from AAPH was found to be dose-depen-
dently increased between 10 and 50 µg/mL in ORAC system. GLE showed 
strong protective effect against AAPH. In the cellular antioxidant capacity 
(CAC) assay system, GLE effectively alleviated the oxidative stress in HepG2 
cells induced by AAPH, Cu2+ and H2O2. We could observe the reduced green 
fluorescein in HepG2 cells treated with 10 and 50 µg/mL GLE compared to 
control, which was consistent with the result of CAC. The present study 
indicated that GLE possess antioxidant activity as functional natural source for 
the prevention of oxidative stress-related diseases.

P11 -187

In Vitro and Cellular Antioxidant Activity of Artemisia capillaris 
Thunb. Extracts
Sang-Hyun Lee*, Ji-Hye 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

Artemisia capillaris Thunb, including the family of Compositae, is a perennial 
shrub distributed throughout the coastal area of Korea. Due to its various 
therapeutic effects, antipyretic, diuretic, diaphoretic and analgestic, it has 
traditionally been used in Korea as a folk medicine. We investigated the 
antioxidant activity on Artemisia capillaris Thunb. Extracts (ACE) by ORAC 
system, reducing capacity, metal chelating and cellular antioxidant activity in 
HepG2 cells. The strong and dose-dependently increased peroxyl radical 
scavenging and reduction potential of ACE were absorbed between 1 and 20 
µg/mL in ORAC assay and reducing capacity. The antioxidant activity of ACE 
may be due to the reduction potential by hydrogen or electron donation. In 
AAPH, Cu2+ and H2O2 -induced HepG2 cells, 1 and 50 µg/mL concentration of 
ACE effectively reduced the oxidative stress when compared to only AAPH, 
Cu2+ and H2O2 treated cells. In conclusions, ACE showed the strong antioxidant 
activity with in vitro and HepG2 cell models. These results indicate that ACE 
may be utilized as a natural antioxidant to prevent oxidative stress-related 
diseases.

P11 -190

In Vitro Antioxidant Activity and -glucosidase Inhibitory Potential 
of Sanghwang Mushroom (Phellinus linteusau) Extracts
Hwang-Yong Choi*, Kyoung-Soo Ha, Eun-Hye Ka, Se-Un Lee, Hae-Dong 
Jang, Young-In Kwon Department of Food and Nutrition, Hannam University, 
Korea

The inhibitory activities of extracts of Sanghwang mushroom (Phellinus 
linteusau) using water and ethyl alcohol (SWE and SEE), respectively against α
-glucosidases such as sucrase and maltase were evaluated in this study. Inhi-
biting these enzymes involved in the absorption of disaccharides significantly 
decreases the postprandial increase in blood glucose level after a mixed 
carbohydrate diet. Oxygen radical absorbance capacity and 1, 1-diphenyl- 
2-picryl hydrazyl scavenging activities of SWE and SEE were also evaluated to 
investigate the antioxidant activity of the SWE and SEE associated with 
complications of long-term diabetes. Furthermore, the postprandial blood 
glucose lowering effects of SWE and SEE were compared to a known type 2 
diabetes drug (Acarbose®) in a Sprague-Dawley rat model. SWE and SEE 
significantly reduced the blood glucose increase after sucrose loading. This 
result suggest that SWE and SEE, which has high α-glucosidase inhibitory 
activity and high antioxidant activity has the potential to contribute to a useful 
dietary strategy for controlling postprandial hyperglycemia.

P11 -188

Studies on Structural-antioxidant Activity Relationship between 
Caffeic acid and Ferulic Acid
Kim Chung Phi*, Hae-Dong Jang Department of Food and Nutrition, Hannam 
University, Korea

Ferulic acid and cafeic acid are natural phenolic compounds present in many 
foods. The two compounds were reported to have various biological effects. 
Chemical structurally, ferulic acid is the methoxylated form of caffeic acid. 
Targeting at this structural difference, the aim of this study was to investigate 
the structural-activity relationship between ferulic acid and caffeic acid. In-vitro
and ex-vivo antioxidant assays such as oxygen radical absorption (ORAC) and 
cellular antioxidant capacity (CAC) were employed. Furthemore, we measured 
the HepG2 uptake of caffeic acid and ferulic acid. Results showed that caffeic 
acid demonstrated higher electron donating and stronger radical scavenging 
activity compared to ferulic acid. The trend was in reverse in the case of CAC 
assay while the HepG2 uptake of cafeic acid and ferulic acid was similar. In the 
future, other assays will be added to elucidate this structural-activity relation-
ship of two compounds.

P11 -191

Enhancement of the Anti-hyperglycemic and Antioxidant Activities 
of 5 Five Selected Beans by the Germination Process
Cha-Young Cho*, Sung-Hoon Jo, Seong⁃Gil Hong1, Hae-Dong Jang, Young-In 
Kwon Department of Food and Nutrition, Hannam University, Korea, 1Erom 
R&D Center, Korea

After a mixed carbohydrate diet, inhibition of α-amylase and α-glucosidase 
involved in the digestion and absorption of carbohydrates can significantly 
decrease the postprandial increase of blood glucose level. In the course of 
screening these useful enzyme inhibitors, we selected five kinds of bean, using 
an in-vitro enzyme inhibition assay method. To evaluate the effect of germi-
nation process on the functionality of the bean, we investigated the inhibitory 
activities of the water extracts of non-germinated bean and germinated bean 
against α-amylase and α-glucosidase, relevant to postprandial hyperglycemia. 
We also investigated the oxygen radical absorbance capacity (ORAC), total 
phenolics content, and postprandial blood glucose lowering effect in rats 
(Sprague-Dawley rat model). Most germinated beans showed significantly 
higher α-glucosidase inhibitory activity, compared with non-germinated beans. 
Furthermore, the five germinated beans also showed high antioxidant activities 
in ORAC assay. Results suggested that the germination process may improve 
and enhance the anti-hyperglycemia potential and antioxidant activity of the 
bean.
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P11 -192

Anti-bacterial Activity and Simple Analyzing Condition of Several 
Compounds in Extract and Fractions from Eriobotrya japonica Seed
Kyoung-In Lee1,3*, Jun-Mo Jeoung2, Byoung-Sik Pyo2, Sun-Min Kim2

1Biotechnology Industrialization Center, Dongshin University, Korea, 2Depart-
ment of Oriental Medicine Materials, Dongshin University, Korea, 3Depart-
ment of Bio New Drug Development, Chosun University, Korea

In recent years, cultivation of Eriobotrya japonica is on the increase around the 
southern area in Korea. In this study, we suggested the condition to analyze five 
compound simultaneously in Eriobotrya japonica seed (EJS) such as amygdalin 
(AMG), benzoic acid (BZA), caffeic acid (CFA), chlorogenic acid (CGA) and 
benzaldehyde (BAH) using HPLC with C18 column and UV-detector simul-
taneously. In addition, disc diffusion assay was performed for searching anti- 
bacterial activity of the compounds, extract and its fractions against pathogenic 
bacteria including Staphylococcus aureus, Staphylococcus epidermidis, Bacillus 
cereus and Pseudomonas aeruginosa. BZA and CFA showed more strong anti- 
bacterial activity than other compounds. Moreover, the ethylacetate fraction of 
the EJS extract with high content of BZA and CFA was exhibited the highest 
anti-bacterial effect.

P11 -195

Comparisons of Antioxidant potential and Rat Intestinal α
-glucosidases Inhibitory Activities of 4 Selected Oriental Herbs
Jung-Yun Lee*, Cha-Young Cho, Sung-Hoon Jo, Hae-Dong Jang, Young-In 
Kwon Department of food and Nutrition, Hannam University, Korea

The intestinal absorption of dietary carbohydrates such as maltose and sucrose 
is carried out by a group of α-glucosidases which include intestinal maltase and 
sucrase. Inhibition of these enzymes can significantly decrease the postprandial 
increase of blood glucose level after a mixed carbohydrate diet and therefore 
can be a key strategy in the control of Postprandial hyperglycemia in diabetes 
mellitus. Therefore, the inhibitory activity of 4 selected Oriental Herbs against 
rat intestinal α-glucosidases and porcine pancreatic α-amylase were compared 
in vitro. We also investigated DPPH free radical scavenging activity, oxygen 
radical absorbance capacity (ORAC) and total phenolics content of 4 kinds 
oriental Herbs. Most Oriental Herb extracts had a high α-glucosidase inhibitory 
activity and a low α-amylase inhibitory activity. Furthermore 4 kinds of 
Oriental Herbs also showed high antioxidant activities in ORAC and DPPH 
assay. These results indicate that Oriental Herb extracts which has antioxidant 
and anti-hyperglycemic activities has the potential to contribute as a useful 
dietary strategy for controlling postprandial hyperglycemia.

P11 -193

In Vitro and In Vivo Anti-hyperglycemia Effect of Arginyl-fructosyl-
galactose(AFL)
Hwang-Yong Choi*, Kyoung-Soo Ha, Se-Un Lee, Hae-Dong Jang, Young-In 
Kwon Department of Food and Nutrition, Hannam University, Korea

Amino acid derivatives such as arginyl-fructosyl-galactose (AFL) are formed 
through Amadori rearrangement, the early step of Maillard reaction from 
arginine and lactose. The inhibitory activities against a-glucosidase and porcine 
pancreatic a-amylase were investigated in vitro and in vivo with animals. In in 
vitro study, AFL had a significant inhibition against rat intestinal alpha-gluco-
sidase but showed mild inhibitory activity on porcine pancreatic alpha-amylase. 
In rat fed on starch or sucrose meals, AFL significantly reduced the post-
prandial blood glucose increment after starch or sucrose loading in a dose 
dependent manner. These results indicate that AFL have an anti-diabetic effect 
by suppressing carbohydrate absorption from intestine, and thereby reducing 
the postprandial increase of blood glucose.

P11 -196

Biological Activities of Subfractions Isolated from the Extract of 
Paeoniae Radix
Joo-Hyun Cho*, Kyoung-In Lee1, Sun-Min Kim, Byoung-Sik Pyo Department 
of Oriental Medicine Materials, Dongshin University, Korea, 1Biotechnology 
Industrialization Center, Dongshin University, Korea

Paeoniae radix has been considered as one of the most important crude drugs 
used in traditional oriental medicine. In this study, we investigated the 
antioxidative activity and whitening effect of subfractions isolated from the 
extract of Paeoniae Radix. The ethylacetate fraction of the methanol extract 
showed the highest effects in biological activity including a melanogenesis 
inhibitory effect in α- melanocyte stimulating hormone-stimulated B16F10 cell. 
There were 10 subfractions isolated by open column chromatography from the 
ethylacetate fraction. The phenolic compound contents of the subfractions were 
236.77-647.19 mg/g. In measurement of DPPH radical scavenging ability, 
subfraction-2 and -4 showed higher activity than ascorbic acid used as positive 
control. Moreover, subfraction-2, -3 and -4 showed higher tyrosinase inhibitory 
activity than other subfractions.

P11 -194

Biological Activities of the Extract and its Fractions from Branch 
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 biological activities of 75% ethanol extract and its 
fractions from a branch of Prunus sargentii. In antibacterial activity against 
pathogens of acne by disc diffusion assay, the ethylacetate fraction showed the 
highest effect against Propionibacterium acnes, Staphylococcus aureus and 
Staphylococcus epidermidis. Moreover, tyrosinase inhibitory activity of the 
extract and butanol fraction exhibited higher than other fractions. The extract, 
chloroform and butanol fraction showed melanin production inhibitory effect in 
α- melanocyte stimulating hormone-stimulated B16F10 cell. On the other hand, 
in the measurement of DPPH radical scavenging ability, SC50 (concentration of 
sample for scavenging 50% of radical)values of the butanol fraction was 19.75 
µg/mL, and it was higher ability than ascorbic acid used as positive control. 
And the extract, ethylacetate and butanol fraction showed higher nitric oxide 
scavenging ability than ascorbic acid used as positive control.

P11 -197

Effects of Citrus junos on Testosterone Propionate-induced Benign 
Prostatic Hyperplasia In Vivo
Jong Yeon Kim*, Jieun Kwak, Woojin Jun1, Yongjae Kim2, Sunoh Kim3, 
Jeongmin Lee4, Yoo-Hyun Lee Department of Food Science and Nutrition, 
University of Suwon, Korea, 1Department of Food and Nutrition, Chonnam 
National University, Korea, 2Korea INS Pharm INC, Korea, 3Jeollanamdo 
Institute of Natural Resources Research, Korea, 4Department of Medical 
Nutrition, Kyung Hee University, Korea

Benign prostatic hyperplasia (BPH) is a common disease affecting aging men 
that caused pain and discomfort. We investigated the protective effect of 80% 
ethanol extract from Citrus junos (CJEE) using a testosterone propionate 
(TP)-induced BPH rat model. Male 8-week-old Sprague Dawley rats were 
castrated before the beginning of the experiments. BPH was induced in 
experimetnal group by daily subcutaneous injections of TP (3 mg/kg) dissolved 
in olive oil for first 4 weeks. After BPH induction, CJEE was administered 
daily by oral gavage at various doses for 4 weeks with the TP injections. All 
animals were sacrificed and their prostates weighed. The prostate weight 
(prostate/body weight ratio) was calculated and dihydrotestosterone (DHT) 
level in serum was measured. BPH-induced group increased the prostate weight 
and DHT level compare to control group. However, CJEE group, especially at 
high dose (200 mg/kg) decresed the prostate level and DHT levels significantly. 
These results indicated that Citrus junos ethanol extract might attenuate the 
amelioration of BPH. 
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Effect of Fractions from Benincasa hispida Cogniaux on Adipo-
genesis in 3T3-L1
Yanghee You1,2*, Youngjae Kim3, Kyungmi Kim4, Jeongmin Lee5, Woojin 
Jun1,2 1Human Ecology Research Institute, Korea, 2Department of Food and 
Nutrition, Chonnam National University, Korea, 3Korea INSPharm Research 
Institute, Korea, 4Department of Biofood Technology, Korea Biopolytechnic 
College, Korea, 5Research Institute of Medical Nutrition, Kyung Hee University, 
Korea

The anti-obesity effect of fractions from water extract of Benincasa hispida 
Cogniaux (BHH), hexane- (BHHH), chloroform- (BHHC), and ethylacetate- 
fraction (BHHE) were investigated on lipid accumulation, intracellular 
triglyceride, and expressions of adipogenetic genes during preadipocyte-differen-
tiation. Compared to the control, lipid accumulation was significantly decreased 
by 13% with the treatment of BHHE at the concentration of 50 µg/mL. 
Intracellular triglyceride was also reduced by 16%. The level of free glycerol 
released into the cultured medium increased by 17% with the treatment of 
BHHE. In subsequent measurements using real-time polymerization chain 
reaction, mRNA levels of peroxisome proliferator activated receptor γ and 
CCAAT-enhancer-binding protein α were significantly decreased with the 
treatment of BHHE. These results suggest that BHHE inhibits preadipocyte 
differentiation by blocking of adipogenic genes expression, resulting in the 
reduced lipid accumulation, increased glycerol release, and intracellular 
triglyceride.

P11 -201

Bioactivities of Subcritical Water Extracts from Laminaria japonica
JaeCheon Jeong*, YoungRan Son, SeungJin Ma Department of Food 
Engineering, Mokpo National University, Korea

Laminaria japonica (LJ) is a brown algae that grows on the northeastern coast 
of Korea, and is reported antioxidant, anticancer and anti-inflammatory, etc.. 
Subcritical water is the water in a temperature range of 100 to 374°C at 
pressures between 1 and 22 MPa. The dielectric constant and polarity of water 
were changed and thereby efficient extraction abilities under the subcritical 
condition. In this study, we investigated the utility of SWE with LJ. We 
extracted LJ at various temperatures and pressures with SWE technique to find 
respect conditions for better yield and bioactivities including antioxidant 
activity, elastase inhibition effect and collagen production ability. As the result, 
antioxidant effects of LJ-SWE were increased in a temperature-dependent 
manner. LJ-SWE, which is obtained under 3MPa at 210°C, was manifested the 
highest antioxidant effect and total phenolic compound amount. It was also 
demonstrated the highest elastase inhibition effect and collagen production 
ability.

P11 -199

Effects of Oriental Herb Medicines on Serum Glucose in Strep-
tozotocin-induced Diabetic Rats 
Boohyeong Byun* Department of Oriental Medicine, Daegu Haany University, 
Korea

This study was to examine the effects of oriental herb medicine on serum 
glucose in streptozotocin-induced diabetic rats. For this study, the materials 
concerned with the useful Oriental herb medicines for Diabetes Mellitus (DM) 
were collected at the clinic of Daegu Haany University. To verify the effects of 
Oriental herb medicines on serum glucose through streptozotocin-induced 
diabetic rats, some rats were injected 1 time with 50 mg/kg streptozotocin 
intraperitoneally (I.P.) to induce diabetes, and other rats were injected with 
buffer I.P. as control group. The concentration of serum glucose in SZ 
(streptozotocin) plus Oriental herb medicines extract group was significant 
decrease than SZ (streptozotocin) control group (p<0.05). These results suggest 
that Oriental herb medicines extract used in this experimental could be applied 
to the treatment of diabetes mellitus.

P11 -202

Anti-obesity Effect of Methanol Extract from Curcuma longa L. in 
High-fat Diet Induced Obese Mice 
Jeongjin Park1*, Sungae Kim1, Yanghee You1,2, Kwontack Hwang3, Jeongmin 
Lee4, Woojin Jun1 1Dept. of Food and Nutrition, Chonnam National 
University, Korea, 2Human Ecology Research Institute, Korea, 3Dept. of Food 
and Nutrition, Nambu University, Korea, 4Dept. of Medical Nutrition, Kyung 
Hee University, Korea

Obesity is a major risk factor associated with the development of various 
disease including hypertension, coronary heart disease, and type 2 diabetes. 
Therefore, many studies are focusing on the development of anti-obesitic 
agents. Previous research has suggested that decreased preadipocyte differen-
tiation and proliferation, and decreased lipogenesis are mechanisms to reduce 
obesity. In the present study, the effect of methanol extract from Curcuma longa
L.(CLM) on the reduction of body weight and the improvement of serum lipid 
profile in high-fat diet (HFD) induced mice were investigated. The group with 
normal diet (ND) was fed with a AIN 76 diet, and another groups (HFD and 
HFD+CLM extract) were fed with a 60% kcal fat diet. The CLM extract was 
orally administered to the animals at a dosage of 200 and 600 mg/kg/d for 8 
weeks. HFD mice showed a relatively high weight gain compared to the mice 
fed ND. The CLM administration with HFD significantly decreased the body 
weight gain, adipose tissue weight, and serum total cholesterol and triglyceride 
levels in comparison with the HFD group. 

P11 -200

Anti-oxidant Effect of Subcritical Water Extracts from Benincasa 
hispida Thunb.
GiBong Ko*, Byung Jea Yoon, HyeSook Kang, HooKyoung Kim, JiHye Park, 
SuJin Sim, Younglan Son1, GiDong Boo1, SeungJin Ma1 HC Biotech Co., Ltd, 
Korea, 1Department of Food Engineering, Mokpo National University, Korea

Benincasa hispida (BH) has been widely used as a traditional medicine for the 
treatment of dicerse diseases such as anti-inflammatory action, lung abscess, 
and effect. 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 for food industry. In this study, we 
investigated the usefulness of BH with SWE. We extracted BH at various 
temperatures and 3MPa pressures with SWE technique to find respect condi-
tions for better yield and antioxidant and total phenolic contents effect ability. 
As the result, BH-SWE obtained under 3 MPa at 210°C showed the highest 
antioxidant and total phenolic contents effect, which suggested BH-SWE is 
useful to produce functional products.

P11 -203

Effects of Rosa rugosa Thunb. on Endurance Exercise Capacity in 
Mice
Eunjin Seo*, Minhee Baek, Yanghee You1, Youngjae Kim2, Kyungmi Kim3, 
Kyungtack Oh4, Sunoh Kim5, Woojin Jun Department of Food and Nutrition, 
Chonnam National University, Korea, 1Human Ecology Research Institute, 
Korea, 2Korea INS Pharm Research Institute, Korea, 3Department of Biofood 
Analysis Korea Biopolytechnic College, Korea, 4Department of Jeollanamdo 
Regional Innovation Agency, Korea, 5Jeollanamdo Institute for National Resources, 
Korea

The aim of this study was to evaluate the effects of extracts from Rosa rugosa 
Thunb. leaves and stems (RR) on endurance exercise capacity in male ICR. The 
mice were orally administered with distilled water (Control), hot-water extract 
(RRW), 20% ethanolic extract (RR20) and 80% ethanolic extract (RR80). Effects of 
each extract was investigated on exhaustive swimming (3 times a week for 3 
weeks) using an adjustable-current water pool. At the final days after feeding, all 
animals were sacrificed and their antioxidant potentials were evaluated, using 
enzymatic assay systems. RRW and RR80 groups showed a significant increase in 
swimming time compared to the control group at the day 15 (79.6% and 61.4%). In 
RRW and RR80 groups, blood lactate levels were significantly lower than the 
control group (35.7% and 39.3%). The oral administered groups with RR elevated 
the activities of CAT, GST, and GPx. These findings suggested that the swimming 
capacity of mice in RRW group and RR80 group could be enhanced by delaying the 
accumulation of lactate, and RR improves the endurance exercise capacity by 
scavenging oxidative stress. 
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Pepper Seed Extract Inhibits Weight Gain and Insulin Resistance in 
C57BL/6J Mice Fed a High Fat Diet
Hyeon-A Kim*, Min-Sook Kim, Jin Ryu Department of Food and Nutrition, 
Mokpo National University, Korea

This study investigated the effect of pepper seed extract on weight gain, serum 
lipid levels and insulin resistance in C57BL/6J mice. C57BL/6J mice were fed a 
high fat diet to induce obesity and divided into control and pepper seed extract 
(200, 400mg/kg B.W) groups. Oral administration of pepper seed extracts 
significantly reduced weight gain and food intake compared to control group. 
Serum levels of triglyceride and total cholesterol were significantly decreased 
by pepper seed extract. Pepper seed extract significantly reduced fasting serum 
insulin and HOMA-IR. These results collectively represent that pepper seed 
extract prevented weight gain and insulin resistance induced by a high fat diet 
and can be used as a potential therapeutic substance as part of prevention or 
treatment strategy of obesity.

P11 -207

C-FBM-12 is a Natural Agonistic Ligand of Peroxisome Proliferator- 
activated Receptor-α (PPARα)
Ji Hae Lee1,2*, Minh Hien Hoang1,2, Yaoyao Jia1,2, Mastura binti Abd Malek1,2, 
Sung-Joon Lee1,2 1Division of Food Bioscience and Technology, Korea 
University, Korea, 2Department of Biotechnology, Graduate School of Life 
Sciences and Biotechnology, Korea University, Korea

PPARα is a nucleus receptor and transcription factor that regulates the gene 
expression in cellular lipid uptake and oxidation, thus PPARα agonist is 
clinically important in the treatment of hypertriglyceridemia. In this study, we 
identified C-FBM-12 as a novel natural PPARα agonist after reporter gene 
assay-based activity screening with approximately 900 of natural plant and 
seaweed extracts. Results from TR-FRET analyses demonstrate that the 
compound interacts directly with the ligand-binding domain of PPARα. 
Cultured hepatocytes stimulated with C-FBM-12 significantly reduced cellular 
triglyceride concentrations by 21% while cellular uptake of fatty acid was 
increased by 70%. PCR analysis revealed that the increase of cellular fatty acid 
uptake was due to upregulation of FATP4 in cells stimulated with C-FBM-12. 
In addition, the expression of gene in fatty acid efflux and fatty acid oxidation, 
and the formation of high-density-lipoproteins were upregulated while those of 
fatty acid synthesis was suppressed. In conclusion, C-FBM-12 is hypolipidemic 
by activating PPARα in a ligand-mediated mechanism thus modulates its 
responsive genes in lipid metabolism in hepatocytes.

P11 -205

Synergy Effect of Skin Exfoliation Activity of Papain with Bamboo 
Salt
GiBong Ko*, JaeCheon Jeong, YoungRan Son, SeungJin Ma Department of 
Food Engineering, Mokpo National University, Korea

Papain is a cysteine hydrolase that is very stable even at elevated temperatures 
and it is present in the leaves, loot, fruit and latex of Carica papaya. For such 
the characteristics, papain is used in tenderizing meat, biochemical research as 
well as cosmetics. In the preliminary experiment, we identified that papain 
reaction was increased by solar salts and its by-product. Therefore, to develop-
ment a natural material of skin exfoliation using papain, we investigated the 
synergic effect of various salts including solar salt, by-product, roasted salt and 
bamboo salt, etc. against papain reaction. As the results, bamboo salt showed 
the highest synergy effect of protein degradation than other salts on the papain 
reaction. So, we suggested bamboo salt is useful to produce skin exfoliation.

P11 -208

C-FBM-1, a Natural Flavonoid, is a Ligand for Liver X Receptors
Yaoyao Jia1,2*, Minh Hien Hoang1,2, Ji Hae Lee1,2, Mastura binti Abd Malek1,2, 
Lee Sung-Joon1,2 1Division of Food Bioscience and Technology, Korea 
University, Korea, 2Graduate School of Life Sciences and Biotechnology, 
Korea University, Korea

C-FBM-1 is a natural flavonoid abundant in fruits and vegetables showing 
various biological activities, but its underlying mechanism of action and protein 
targets are unknown. We investigated the ligand binding activity of C-FBM-1 
on the liver X receptors (LXRs) by surface plasmon resonance and time- 
resolved fluorescence energy transfer (TR-FRET) analyses. LXR is a nuclear 
receptor of which activated form functions as a critical transcription factor in 
the regulation of cellular lipid and glucose metabolism. Results showed that 
C-FBM-1 bound directly to the ligand-binding domain of both LXRα and β. 
The dissociation constants of C-FBM-1 binding to LXRα and β were 2.16 and 
73.2 µM, respectively, thus the binding affinity for LXRα was greater than that 
for LXRβ. In TR-FRET analysis, C-FBM-1 induced the recruitment of 
TRAP/DRIP-2 coactivator peptide for LXRα but not for LXRβ suggesting the 
activation of each LXR subtype by C-FBM-1 stimulation may operate through 
differential coactivator complex. In conclusion, we demonstrate that C-FBM-1 
is a direct ligand for LXRα and β thus biological activities of C-FBM-1 may at 
least in part operate by modulating cellular LXR activity.

P11 -206

Ethanol Extracts of Water Spinach Containing Lycopene and 
Chlorophyll Inhibit Hepatotoxicity Induced by Heavy Metals
Uijeong Yang*, Sora Yoon, Jaehwan Chung, SoonMi Shim Sejong University, 
Korea

Water spinach (Ipomoea aquatica Forsk.) is good source of antioxidant 
compounds. Previous study showed its chelating effect on heavy metals causing 
oxidative stress and cytotoxicity in liver. The purpose of study was to examine 
the effect of water spinach extracts on cytotoxicity and oxidative stress in liver 
induced by heavy metals. At the level of IC50 for each heavy metal, HepG2 cells 
were pretreated with either water spinach aqueous extracts (1.06, 2.65, 5.3 
mg/L) or ethanol extracts (11.7, 29.2, 58.5 mg/L) followed by addition of heavy 
metals. MTT assay and fluorescent probe 2’,7’-DCFH-DA was conducted to 
measure cytotoxicity and inhibition of ROS. Liver cytotoxicity induced by 
heavy metals was reduced by aqueous and ethanol extracts of water spinach. 
HepG2 cells treated heavy metals produced ROS as increased its concentration. 
Pretreatment of water spinach extracts reduced generation of ROS by heavy 
metals. Especially, ethanol extracts of water spinach showed stronger 
effectiveness on inhibiting of cytotoxicity and production of ROS than aqueous 
extracts.

P11 -209

Effects of Temperature and pH on Production of Monacolin K from 
Monascus ruber in Red Yeast Rice
Eun Jeong Seo*, Youn-Je Park Department of Applied Bioscience, CHA 
University, Korea

Monacolin K, a secondary metabolite of Monascus strain, functions as an 
inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A reductase, the rate-limiting 
enzyme in cholesterol biosynthesis. Monascus sp. is a traditional oriental 
fermentation fungus and has been used as a natural dietary supplement. 
Monascus sp. produces not only useful monacolin K, GABA (γ-aminobutyric 
acid), but also citrinin which is toxic to human as secondary metabolic product. 
In this study, we investigated the culture condition in which the productivity of 
monacolin K was high but the citrinin was not detected. In submerged culture 
pH pattern of culture was changed, the starting pH of submerged culture 
affected the productivity of monacolin K in rice culture. When starting pH of 
submerged culture was 7.0, the production of monacolin K in rice culture was 
highest. When the temperature of culture was changed at the culture stage, the 
productivity of monacolin K of red yeast rice increased. When the temperature 
was at 25°C in plate culture, at 30°C in submerged culture stage, and at 25°C in 
rice culture, high yield of monacolin K was obtained. In this condition, citrinin 
was not detected.
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Anti-obesity Effects of Ethanol Extract from Pteridium aquilinum
YongXiang Wu*, Dae-il Hwang, Minjeong Kim, Jinmi Yoon, Sha Li, 
Minjeong Kim, Wonkap Yoon, Seungyong Shin1, Jeongwan Hong, Taewan 
Kim Department of Food Science and Biotechnology, Andong National 
University, Korea, 1Me and You., Ltd., Korea

In human, obesity has become a serious medical problem in developed 
countries as it is intimately implicated in metabolic syndrome and type 2 
diabetes. In this study, we investigated the antioxidant and anti-obesity 
activities of the Pteridium aquilinum ethanol extract (PAE). Our results showed 
that PAE exhibited phenolic compounds content (79.8±1.00 mg/g) and radical 
scavenging activities such as DPPH and ABTS radicals which RC (50) are at a 
concentration of 953.4±1.00 and 467.3±1.40 µg/mL, respectively. PAE 
inhibited adipocyte differentiation in 3T3-L1 cells in a dose dependent manner 
compared with differentiated cells without PAE. Treatment with PAE also 
decreased expression of the key adipocyte differentiation regulator C/EBPα, as 
well as PPARγ and SREBP-1c. Moreover, FAS and ACC were down-regulated 
by treatment with PAE. Taken together, our results indicate that PAE might be a 
potential food ingredient with a good antioxidant and anti-obesity activities.

P11 -213

Physicochemical Properties of Loquat Makgeolli with 5% Ethanolic 
Extract from Loquat (Eriobotrya japonica) Leaves
Hyung-Ku Kim*, Beom-Jeong Kim, Mo-Eun Lee, Yanghee You1, Yoo-Hyun 
Lee2, Ho-Geun Yoon3, Woojin Jun Department of Food and Nutrition, 
Chonnam National University, Korea, 1Human Ecology Research Institute, 
Korea, 2Department of Food and Nutrition, Suwon University, Korea, 3College 
of Medicine, Yonsei University, Korea

In the previous study, 5% ethanolic extract from Loquat (Eriobotrya japonica) 
Leaves (EJE) was known as hepatoprotectant properties and the potential 
antioxidant activity. Korean traditional rice wine, makgeolli, has been 
consumed with increasing popularity in Korea. This study was performed to 
develop a new makgeolli reducing hepatic damages with EJE (Loquat 
makgeolli) and examine physicochemical properties of Loquat makgeolli in two 
different concentrations (0.1%, 0.5% (w/v)) and different conditions (4°C,
20°C). Loquat makgeolli with 0.5% EJE was increased on sugar content and 
chromaticity, respectively. On sensory evaluation, there were no significant 
different difference in taste and flavor, but swallowing and over all preference 
were high in Loquat makgeolli with 0.5% EJE. 

P11 -211

Anti-wrinkle Effect of Hot Water Extract from Pteridium aquilinum
Yongxiang Wu*, Sehui Cho, Youjeong Kim, Suckjae Bae, Sha Li, Jaehyun 
Cho, Juyoung Hwang1, Seungyong Shin2, Taewan Kim Department of Food 
Science and Biotechnology, Andong National University, Korea, 1Institute for 
Korea Traditional Medical Industry, Korea, 2Me and You., Ltd. Korea

Wrinkle formation is mainly attributed to the environmental factors such as UV 
rays, air pollution, smoking and stress etc. Especially, UV rays induce 
premature skin aging which is characterized by deep wrinkle, leathery dryness 
etc. Recently, researches on the wrinkle formation and its prevention have been 
the main theme in cosmetics fields. In present study, we investigated the 
antioxidant and anti-wrinkle effect of Pteridium aquilinum hot water extract 
(PAW) in normal human fibroblasts. The PAW exhibited phenolic compounds 
content (98.6±0.60 mg/g) and radical scavenging activities such as DPPH and 
ABTS radicals which RC(50) are at a concentration of 758.50±0.60 and 
348.30±0.40 µg/mL, respectively. Also, PAW increases the type I collagen 
synthesis and inhibits UV-induced matrix metalloproteinase-1 (MMP-1) 
expression in a dose-dependent manner in normal human fibroblast. From these 
results, we conclude that the PAW could be used as a useful anti-wrinkle agent.

P11 -214

F-12 is an LXR Agonist that Regulates the Expression of Key 
Genes in Cholesterol Homeostasis in Macrophages, Hepatocytes, 
and Intestinal Cells
Minh-Hien Hoang*, Ji Hae Lee, Yaoyao Jia, Mastura binti Abd Malek, 
Sung-Joon Lee Graduate School of Life Sciences and Biotechnology, Korea 
University, Korea

F-12, sterol riches in marine algae, has hypocholesterolemic activity, but the 
mechanism underlying the effect is not completely understood. Since data 
suggested F-12 could increase plasma high-density-lipoprotein concentrations, 
we investigated whether F-12 could activate liver X receptors (LXRs) activity, 
the critical transcription factors in cholesterol homeostasis. We showed that 
F-12 directly bound to, and stimulated the transcriptional activity of both LXR-
α and LXR-β in a reporter gene assay and time-resolved fluorescence resonance 
energy transfer analysis. In the THP-1-derived macrophages, F-12 induced the 
transcriptional activation of key genes in reverse cholesterol transport, ABCA1, 
ABCG1, and apoE. F-12 also impacted cholesterol concentrations in Caco-2 
cells through regulation of intestinal NPC1L1 and the intestinal transporters 
ABCA1. Notably, F-12 did not induce cellular triglyceride accumulation in 
HepG2, which is a potential adverse effect of LXR agonist. These results 
suggest that F-12 is a dual-LXR agonist that regulates the expression of key 
genes in cholesterol homeostasis in multi cell lines without inducing 
lipogenesis in hepatocytes.

P11 -212

Exopolysaccharide from Ceriporia lacerata Has Pro-survival and 
Anti-apoptotic Effects on the Dexamethasone-treated INS-1 Cells 
through Activation of PKB
Ji-Hye Kim*, Yu-Kyoung Park, Byeong-Churl Jang Department of Medical 
Genetic Engineering, School of Medicine, Keimyung University, Korea

Pancreatic β-cell apoptosis is a common feature of type 1 and 2 diabetes. In this 
study, we investigated the effect of exopolysaccharide produced by Ceriporia 
lacerata (CLE), one of white rot fungi, on the growth and survival of INS-1 rat 
insulin secreting cells treated with dexamethasone (Dex), a synthetic glucocor-
ticoid. Treatment with Dex strongly reduced survival and apoptosis of INS-1 
cells. Dex treatment further led to up-regulation of MKP-1, inhibition of PKB, 
ERK-1/2, and JNK-1/2 phosphorylation, and down-regulation of GRP78. Dex 
treatment did not activate the caspase pathway. Treatment with CLE effectively 
suppressed the Dex-induced reduction of survival and apoptosis of INS-1 cells. 
Specifically, CLE treatment blocked the Dex-induced inhibition of PKB 
phosphorylation. Our results show for the first time that CLE has pro-survival 
and anti-apoptotic effects on the Dex-treated INS-1 cells through activation of 
PKB. 

P11 -215

Fermentation of Water Dropwort with Lactic Acid Bacteria to 
Improve Its Functional Activity and Organoleptic Properties
Sehee Cho*, Dae-il Hwang, Minjeong Kim, Suckjae Bae, Jinmi Yoon, Sung-il 
Cho, Seokjin Kim1, Hyunju Seo, Seung-Ryeul Shin2, Taewan Kim Department 
of Food Science and Biotechnology, Andong National University, Korea, 
1MSC Co., Ltd, Korea, 2Department of Food Science and Nutrition, Daegu 
Haany University, Korea

Dropwort (Oenanthe javanica DC) is a perennial herb with a distinctive aroma 
and taste. It is cultivated in marshy areas and regarded as a health food item 
because it is a good resource of minerals, vitamins, dietary fiber and volatile 
components. In this study, water dropwort was fermented with lactic acid 
bacteria (LAB) to improve its functional activity and organoleptic properties. 
Fermented water dropwort with LAB A5 in aerobic condition showed good 
antioxidant activity such as DPPH assay and ABTS assay at a scavenging effect 
41.69% and 55.25% in 1000 µg/mL respectively. The fermented water 
dropwort with LAB A5 also exhibited high content of phenolic compounds in 
anaerobic (35.24 mg/g) and aerobic (35.63 mg/g) condition as compared with 
control (29.78 mg/g). For sensory evaluation, fermented water dropwort 
products with LAB A5 and M13 were shown to be best getting 7 point in the 
aspect of aroma and flavor as compared with control (5.0 point). Taken 
together, our results indicated that water dropwort fermented with LAB A5 in 
aerobic condition was a effective way to improve its functional activity and 
organoleptic properties.



300

2012 KoSFoST

P11 -216

The Effect of Eisenia bicyclis Diet in the Treatment of Loperamide- 
induced Constipation in the ICR Mice
SuckJae Bae*, Sehee Cho, Youjeong Kim, Jinmi Yoon, Jinju Yoon, Jaeho 
Cho1, Hyeonji Bae2, Jeongwan Hong, Gunho Son3, Jutae Ahn4, Taewan Kim 
Department of Food Science and Biotechnology, Andong National University, 
Korea, 1Korea Food & Drug Administration, Korea, 2Gyeongbuk Institute for 
Marine Bio-Industry, Korea, 3Department of Food & Nutrition, Andong 
National University, Korea, 4Ulleng Clean Food Co., Korea

Constipation is one of the most common gastrointestinal complaints in Korea, 
especially for women. In Ulleungdo, it is known that people have used a seaweed, 
Eisenia bicyclis, as a traditional laxative agent. The purpose of this study was 
aimed to evaluate the effect of Eisenia bicyclis for the treatment of constipated 
mice. The ICR mice were divided into 6 groups; normal control (NC) group, 
constipated control (CC) group, green fiber (GF, 1% and 5% GF in the diet) group 
and Eisenia bicyclis (EB, 1% and 5% EB in the diet) group. Constipation was 
induced by loperamide (5 mg/kg body weight, oral administration, for 3days). 
Constipated mice were fed diets for 4 days and feeding characteristics, body 
weight, fecal properties, gastrointestinal transit ratio and thickness of colon layer 
were monitored. It was shown that the fecal weight of 1% and 5% EB groups were 
increased to be 0.33 g and 0.37 g, respectively, as compared with those of NC (0.32 
g) and CC (0.16 g) groups and their gastronintestinal transit ratios were 62.1% and 
61.0% while those of NC and CC groups 87.8% and 54.0%. These finding shows 
scientific credence to the traditional use of the Eisenia bicyclis as laxative.

P11 -219

Optimization of Extraction Conditions from Ligustrum lucidum 
Aiton Using Response Surface Methodology
Sat Byul Yun*, Eun Jeong Jeong, Yu Ri Lee, Yong Seob Jeong1 Research 
Center for Industrial Development of Biofood Materials, Chonbuk National 
University, Korea, 1Department of Food Science and Technology, Chonbuk 
National University, Korea

Response surface methodology (RSM) was applied to monitor the charac-
teristics of microwave-assisted extraction (MAE) for optimizing extraction 
conditions of electron donating abilities, total phenol content, total flavonoid 
content. A central composite design was used to optimize extraction of 
Ligustrum lucidum Aiton materials. A central composite design was used to 
determine effects of extraction temperature (X1), extraction time (X2) on 
dependent variables (Yn) of extracts. Coefficients of determination (R2) of 
models for dependent variables ranged from 0.8859 to 0.9517. The optimum 
points were 131.68°C in extraction temperature and 5.49 min in extraction time. 
Predicted values at the optimized conditions were acceptable, compared with 
experimental values.

P11 -217

Immune Activity of Maillard Reaction Products of Milk Protein 
with Lactose
Su-Hyun Chun*, Sung-Yong Yang, Seung-Taek Hong, Da-Hee Son, Ji-Sun 
Oh, Jun-Gu Oh, Ha-Young Jung, Jeong-Han Kang, Kwang-Won Lee Division 
of Food Bioscience and Technology, College of Life Science & Biotechnology, 
Korea University, Korea

The Maillard reaction (MR) is a reaction between amino acids or proteins and 
reducing sugar and occurs during food processing and storage. Sodium 
caseinate (C) and whey protein concentrate (W) are important proteins present 
in milk of many mammalian species. Milk protein was glycated through 
Maillard reaction with Lactose, which is sugar in milk, at 1 : 5 ratios in 0.1 M 
sodium phosphate buffer (pH 7.4). The glycation reaction occurred at 55°C, 60 
rpm in shaking water bath for 7 days. The fluorescence of glycated milk 
proteins increased with increasing heating time. Also, the upper band of 
glycated milk proteins of SDS-PAGE was increased in a incubation time 
dependent manner. Immune activity was measured by nitric oxide (NO) 
production in RAW 264.7 macrophages. NO was produced in a concentrate 
dependent manner and the product showed significant difference between only 
milk proteins and glycated milk proteins. In conclusion, we expected the 
immune activity improvement of glycated milk proteins.

P11 -220

Optimization of Enzymatic Bioconversion for Compound K Produc-
tion from Ginseng Extract Using Response Surface Methodology
Gang Han*, Yu Ri Lee, Nam Keun Lee, Yong Seob Jeong1 Research Center 
for Industrial Development of Biofood Materials, Chonbuk National Univer-
sity, Korea, 1Department of Food Science and Technology, Chonbuk National 
University, Korea

Compound K (ginsenoside M1) is one of saponin metabolites and it has many 
benefits for human health. This study aimed to find enzyme which can convert 
other ginsenoside to compound K and optimize by using RSM. Three kinds of 
enzymes which were Rapidase press L, Rohament CL and Cytolase PCL5 are 
tested for production of compound K. The highest production of compound K 
was observed in Rohament CL and chosen. For RSM, reaction condition 
(temperature, pH, concentration of ginseng extract, concentration of enzyme, 
and reaction time) were tested and obtained. The conditions of compound K 
production were 2% (w/v) of ginseng extract, 9% (v/v) of enzyme, 50°C, and 
pH5. Reaction time was tested for 96 h. Compound K was rapidly increased for 
48 h and its maximum value was 784.97 mg/100 g at 96 h. Based on reaction 
condition, the center points for RSM were 2% (w/v) of ginseng extract, 7% 
(v/v) of enzyme, and 48 h of reaction time and pH 5 and 50°C were fixed. As a 
result, optimum reaction condition from RSM was ginseng extract as 2.38%, 
Rochment CL as 6.06%, and time as 64.04 h. The predicted value of compound 
K was 840.77 mg/100 g. The experimental value in flask was 1017.93 mg/100 g.

P11 -218

Aqueous Extract of Hizikia fusiforme (HFAE) Stimulates BMP2- 
induced Osteoblast Proliferation and Inhibits RANKL-induced 
Osteoclast Formation
Seung-hwa Baek*, Eun Sook Lee, Jin Hee Kim Department of Herbal Skin 
Care, Daegu Haany University, Korea

Hizikia fusiforme (HFAE) is a commonly used brown seaweed species in Asia. 
In the study, we investigated the effect of aqueous extract of HFAE on 
osteoblast differentiation by alkaline phosphatase (ALP) staining and activity in 
osteoblastic C2C12 cells and on osteoclast differentiation induced by macro-
phage colony-stimulating factor plus nuclear factor κB ligand (RANKL) in 
bone marrow macrophages (BMMs). We found that HFAE stimulated a marked 
production of ALP without cytotoxicity. Also, HFAE increased the protein 
expression of bone morphogenetic protein-2 (BMP-2) in C2C12 cells. 
Moreover, the combination of HFAE and BMP-2 induced the mRNA 
expression of BMP-2, -4, -6, -7, -9, ALP, and RUNX2. We then tested the in 
vivo animal model with zebrafish. HFAE accelerated the rate of skeletal 
development and increased the mRNA of osteogenic markers in zebrafish. We 
also found that HFAE strongly inhibited osteoclast formation from BMMs 
induced by macrophage colony-stimulating factor plus RANKL in a 
dose-dependent manner without cytotoxicity. These results indicated that HFAE 
showed potential in dual action in bone metabolism could be clinical settings to 
treat bone-related diseases.

P12 -001

Quantitative Analysis of Human Norovirus from Groundwater in 
Korea
Jeong Su Lee*, In Sun Joo, Yoo Jin Kim, Yoo Eun Han, Soon Ho Lee, In 
Gyun Hwang Food Microbiology Division, Food Safety Evaluation 
Department, National Institute of Food and Drug Safety Evaluation, Korea

Norovirus (NoV) is the most common cause of foodborne illness and water-
borne viral gastroenteritis. Groundwater is a common source of large-scale 
outbreaks caused by contaminated water in South Korea. Thus, the quality of 
ground water is very important in preventing outbreaks of waterborne diseases 
and should be properly monitored. The objective of this study is to analyze the 
number of copied NoV found at 7 sites where the virus was detected in 
groundwater that was used to process food in 2011. To quantify the NoV capsid 
gene in these samples of groundwater, we performed duplex realtime RT-PCR 
using standard RNA. Quantitative analysis of NoV found that the number of 
copies per liter range from 4 to 61. Interestingly, no outbreak of food poisoning 
occurred at the sites where the virus was detected. It is believed that the 
groundwater contained low levels of NoV and thus could not induce food 
poisoning. This information is vital to prevent waterborne viral gastroenteritis 
caused by NoV and to determine the infectious dose and contamination index 
of NoV. 
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P12 -002

Prevalence and Characterization of Food-borne Bacteria from Meat 
Products in Korea
Joon Il Cho*, In Sun Joo, Jun Hyuk Choi, Kyoung Hun Jung, Eun Jeong 
Choi, Soon Ho Lee, In Gyun Hwang Food Microbiology Division, Food 
Safety Evaluation Department, National Institute of Food and Drug Safety 
Evaluation, Food & Drug Administration, Korea

In this study, the distribution of Salmonella spp., Escheria coli, Staphylococcus 
aureus, Campylobatcter jejuni and Vibro parahaemolyticus in raw meat products 
were investigated. A total of 155 meat products comprising 52 beef, 62 pork 
and 41 chicken were randomly purchased from 41 stores located in five different 
Korean provinces. E. coli and S. aureus were detected in 37.4% and 33.5% of 
the samples. More than 30% of S. aureus were found to be enterotoxin producers 
and these organisms primarily possessed type A toxin genes. On the other hand, 
verocytotoxin producing E. coli were not detected. Taken together, these results 
indicate that consumption of raw meat products may pose a risk of food-borne 
disease and that good hygienic practices should be required to ensure public 
health.

P12 -005

Effect of Lactic Acid Fermentation on Quality Characteristics of 
Gastrodia elata Blume Beverage
Ji-Na Lee*, Su-Yeon Kim, Seung-Kwon Choi, Yong-Suk Kim Department of 
Food Science & Technology, Chonbuk National University, Korea

To develop Gastrodia elata Blume beverage (GB) with higher useful components, 
optimal fermentation conditions were established and quality chararteristic of 
GB were compared with non-fermented Gastrodia elata Blume beverage 
(NGB). GB contained Gastrodia elata Blume 13.47%, Ligusticum chuanxiong
Hort 0.34%, Angelicae gigas Nakai 0.34%, water 84.87%, and lactic acid 
bacteria culture solution 0.99%. The pH of NGB and GB were 5.05 and 4.38, 
respectively. The soluble solid contents of NGB and GB were 2.3 °Bx and 2.2 
°Bx, respectively. The color value of GB was not changed by fermentation. 
Total free sugar content of GB was slighly reduced after fermentation and total 
organic acid content of GB was increased after fermentation. As functional 
components of GB, gastrodin and vanillin content were increased up by 16.20% 
and 3.40%, respectively. As results, pH, soluble solid contents, and total free 
sugar content of GB were reduced and total organic acid, gastrodin, and vanillin 
content were increased and thus useful components of GB could be increased 
by lactic acid fermentation.

P12 -003

Metabolic Engineering of Corynebacterium glutamicum to Produce 
Guanosine-5’-diphosphate (GDP)-L-fucose 
Young-Wook Chin*, Jin-Byung Park1, In-Young Joung, Jin-Ho Seo Department 
of Agricultural Biotechnology, Seoul National University, Korea, 1Department 
of Food Science & Engineering, Ewha Womans University, Korea

Guanosine-5’-diphosphate (GDP)-L-fucose is an essential precursor for the 
synthesis of fucosyloligosaccharides, which are involved in various biological 
and pathological functions such as cell adhesion, inflammation, tumor meta-
stasis and host immune response modulation. In this study, key genes for 
GDP-L-fucose production, encoding GDP-D-mannose-4,6-dehydratase (Gmd) 
and GDP-4-keto-6-deoxy-d-mannose-3,5-epimerase-4-reductase (WcaG) from 
Escherichia coli were introduced into Corynebacterium glutamicum. GDP-L- 
fucose production was attempted by overexpression ofmannose-6-phosphate 
isomerase(manA), phosphomanno-mutase (manB) and GTP-mannose-1-phosphate 
guanylyl-transferase (manC) genes, which are also involved in GDP-D-mannose 
biosynthesis. Batch fermentations using the recombinant C. glutamicum systems 
showed that overexpression of gmd, wcaG and manBC was the most effective 
for GDP-L- fucose production and gave a 2.4-fold enhancement in specific 
GDP-L-fucose content compared with the control strain overexpressing Gmd 
and WcaG only. A maximal GDP-L-fucose concentration of 86.2 mg/l was 
achieved in a batch fermentation of the recombinant C. glutamicum overexpres-
sing Gmd, WcaG and ManBC.

P12 -006

Optimization of Enzyme Treatment Condition for Korean 
Traditional Liquor Prepared with Puffed Rice
Seung-Kwon Choi*, Su-Yeon Kim, Ji-Na Lee, Yu-Mi Lee, Ji-Hye Kim, 
Yong-Suk Kim Department of Food Science & Technology, Chonbuk National 
University, Korea

To optimize enzyme treatment condition for Korean traditional liquor prepared 
with puffed rice, fermentation characteristics of Korean traditional liquor 
fermented by different type and concentration of enzyme were compared. 
Viscosity of all treatments were decreased during fermentation, and their 
viscosity ranged from 24.8 cP (test sample 3) to 23.5 cP (test sample 1) after 8 
days of fermentation. The pH of all treatments were decreased during 
fermentation. At the initial stage, titratable acidity of Korean traditional liquor 
ranged from 0.08% (test sample 1) to 0.03% (test sample 3) and increased in the 
range of 0.99% (test sample 1)-0.35% (test sample 2) after 8 days of fermen-
tation. The soluble solid contents of all treatments were decreased during 
fermentation. Alcohol contents of all treatments were gradually increased and 
showed the range of 16.8% (test sample 4)-14.0% (test sample 1) after 8 days of 
fermentation. As a result, the test sample 4 was the highest alcohol content, thus 
it is the most optimal enzyme treatment condition for Korean traditional liquor 
preparation.

P12 -004

Effect of Lactic Acid Fermentation on Antioxidative Activity of 
Gastrodia elata Blume Beverage
Su-Yeon Kim*, Seung-Kwon Choi, Ji-Hye Kim, Yong-Suk Kim Department 
of Food Science & Technology, Chonbuk National University, Korea

To improve the antioxidative activity of Gastrodia elata Blume beverage, lactic 
acid fermented Gastrodia elata Blume beverage (LFGB) was prepared and its 
antioxidative activity was compared with non-fermented one. LFGB contained 
Gastrodia elata Blume, Ligusticum chuanxiong Hort, Angelicae gigas Nakai, 
water, and lactic acid bacteria culture solution. DPPH radical scavenging 
activity of LFGB was similar to non-fermented one. Ferric ion antioxidant 
power of LFGB was increased from 14.93 mg% at the initial stage to 17.02 
mg% after 12 h of fermentation. Reducing power was increased from 42.70% at 
the initial stage to 47.90% after 12 h of fermentation. SOD-like activity of 
LFGB was 7.5 times higher than that of non-fermented one. Total flavonoid 
content of LFGB was 5.34 mg%. In contrast, total phenolic compound content 
was slightly decreased after fermentation. As results, the antioxidative activities 
of Gastrodia elata Blume beverage could be increased by lactic acid 
fermentation.

P12 -007

Characterization and Purification of a Bacteriocin Produced by a 
Potential Probiotic Culture, Lactobacillus gasseri SF
Hyun Wook Oh*, Jin Lee, Sae Hun Kim Division of Food Bioscience and 
Technology, Korea University, Korea

Lactobacillus gasseri SF was tested for its potential as a probiotic culture and 
isolated from the faeces of a human adult. The strain exhibited good acid 
tolerance in an artificial gastric solution as well as bile resistance in media 
containing 0.3% bile acids. The strain produced a heat-stable antimicrobial 
compound that was shown to be proteinaceous in nature and, therefore, referred 
to as a bacteriocin. The proteinaceous nature of purified gassericin F was 
demonstrated upon treatment with various proteolytic enzymes. The gassericin 
F was active over a wide pH range and inhibited a number of Gram-positive 
pathogenic bacteria including Listeria monocytogenes, Staphylococcus aureus, 
Streptococcus aureus, Yersinia enterocolitica, Enterococcus aeroginosa, Entero-
coccus feacalis. The bacteriocin was purified by 40% ammonium sulfate 
precipitation followed by hydrophobic-interaction chromatography. The SDS- 
PAGE of the active fractions resulted in a single band with estimated molecular 
mass of 3 kDa. These results demonstrate the potential of Lactobacillus gasseri
SF as a probiotic culture that can be utilized in the manufacturing of dairy foods 
and dietary supplements.
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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. 
Five bacteria, which showed strong CaCO3 degradability, were isolated from 
kimchi. The strains were designated as Lactobacillus sakei C-11, L. sakei M-5, 
Leuconostoc mesenteroides M-17, L. buchneri BK-1 and L. paracasei BK-3 
based on 16S rDNA Sequencing. The cells of L. paracasei BK-3 was treated for 
4 h in artificial gastric juice (pH 2.5)and 0.3% bile acid. Final viability of the 
strain in artificial gastric juice (pH 2.5) and bile acid is reached to 100% 
respectively. The culture medium (2-4 ug/ml) of Leu. mesenteroides M-17 
reduced (56.2%) the urease activity of Helicobacter pylori 52. We concluded 
the 5 bacteria can be a good candidate as a probiotic, harboring anti-H. pylori
activity.

P12 -011

Synergistic Effects of Naturally Occurring Antimicrobial Agents in 
Inhibiting the Growth of Staphylococcus aureus
Hyejung Jun*, Jee-Hoon Ryu Graduate School of Life Sciences and 
Biotechnology, Korea University, Korea

Naturally occurring antimicrobial agents could be applied in foods as a preser-
vative. We investigated the antimicrobial activities of individual or combined 
natural antimicrobial agents against Staphylococcus aureus. From 2,117 types 
of plant extracts, 12 extracts with high antimicrobial activities against S. aureus
were selected using well diffusion assay. For selected 12 extracts, their minimal 
inhibitory concentrations (MICs) against S. aureus were evaluated in a labo-
ratory medium. Dryopteris erythrosora extract showed the lowest MIC (0.016 
mg/ml) followed by Citrus paradisi (0.031 mg/ml), Callistemon lanceola and 
Carex pumila (0.063 mg/ml), Caesalpiniae lignum (0.125 mg/ml), and Galla 
rhois (0.250 mg/ml). Synergistic effects between these extracts against S. 
aureus were measured using a checkerboard test. A combination of C. lignum
(0.031 mg/ml) and G. rhois (0.063 mg/ml) showed partial synergistic effects 
with the FICI of 0.5. These studies will be useful when developing natural 
preservatives to enhance the microbiological safety and extend the shelf life of 
foods.

P12 -009

Optimal Production of a Novel Cold-active Lipase from Pichia 
lynferdii Y-7723
Ji-Yeon Kim*, Hak-Ryul Kim School of Food Science and Biotechnology, 
Kyungpook National University, Korea

Lipase is one of the most important enzymes applied to the broad range of 
industrial application field. Lipases with abnormal functionality such as thermo 
stability, alkaline, acidic, cold-activity gain special attentions because of their 
applicability in the restricted reaction conditions. In particular, cold-active 
lipases (CAL) have gained special attentions in several industrial fields such as 
washer detergent, pharmaceutical catalyst, and production of structured lipid. 
However, source of CAL is very limited in psychrophilic microorganisms. In 
this study, we report new finding and optimal production of a novel cold-active 
lipase from Pichia lynferdii Y-7723. Based on optimization study, optimal 
lipase productivity was obtained at 330-360 h incubation at 20°C with 1% oil 
substrate in a medium composed of fructose as a carbon source. Among carbon 
sources tested, fructose showed almost three times as high lipase production as 
the control medium while cell growth was similar. Yeast extract was most 
effective as an individual nitrogen source for lipase production.

P12 -012

Selection of Acid-tolerant Kimchi Starter Candidates and the 
Characteristics of Their Anti-bacterial Substances
Hye-Rim Kim*, Jong-Hoon Lee Department of Food Science and Biotechno-
logy, Kyonggi University, Korea

Twenty three strains of Leuconostoc species and 45 strains of Weissella species 
inhibiting the growth of Lactobacillus sakei were isolated from kimchi. Among 
these 68 strains, Lc. mesenteroides CK0128, W. cibaria KK0797, and W. 
cibaria CK0633 showed relatively high survival rate were selected in a MRS 
plate which was adjusted to pH 4.3 using acid mixture made with acetic acid 
and lactic acid. The anti-bacterial substances produced by the selected strains 
were partially purified and characterized. The anti-bacterial substances were 
stable in the range of pH 4-6 and showed antimicrobial activity against food 
pathogens, Vibrio parahaemolyticus, Salmonella Typhimuurium, Listeria 
monocytogenes. The antimicrobial activity of the anti-bacterial substances was 
not disappeared by treatment of proteolytic enzymes (Proteinase K, Pepsin, 
α-amylase). The compounds were very stable on the heat treatments. 

P12 -010

Optimization of Fermentation Conditions for Erythritol Production 
by Candida magnoliae
Hyeong-Rho Lee*, Sang-Min Jung, Min-Ji Kim, Hyo-Ran Lee, Jin-Ho Seo 
Department of Agricultural Biotechnology, Seoul National University, Korea

Candida magnoliae isolated from honeycomb is an osmophilic yeast able to 
produce erythritol. Erythritol is a four-carbon poly-hydric alcohol (C4H10O4) 
that exists naturally in a wide variety of foods and is used as an alternative 
sweetener. Developing a new fermentation medium was undertaken for C. 
magnoliae SR101, an osmophillic mutant of C. magnoliae since the compo-
sition of growth medium is a primary factor for the production of erythritol. 
First, the effects of medium components were evaluated. Elimination of MgSO4

from the fermentation medium resulted in a 39% increase in erytrhritol 
productivity and a 38% increase in erythritol yield. Second, addition of 1 mg/L 
MnSO4·H2O which is known to increase the permeability of a cell improved 
erythritol productivity by 6% and yield by 9% while the intracellular erythritol 
decreased from 0.02 g/L･DCW to 0.007 g/L･DCW. Addition of 5 mg/L of 
thiamine to the fermentation medium resulted in a 15% increase in productivity 
and 18% increase in yield. In conclusion, the newly developed media for 
erythritol production contained glucose, 0.5% yeast extract, 0.5% KH2PO4, 
0.2% (NH4)2SO4, and 5 mg/L thiamine.

P12 -013

Resveratrol and Phenolic Compounds of Wine Brewed from Wild 
Yeast Strain 268-3 (Saccharomyces cerevisiae) Depending on the 
Temperature
HyeRyun Kim*, Hyang-Rin Kang, Jae-Ho Kim, ByungHak Ahn Korean 
Alcoholic Beverage Research Center, Korea Food Research Institute, Korea

In this study, we investigated the characterization of wine depending on the 
temperature (20, 25 and 30°C) by using the grape with enhanced resveratrol in 
the viniculture provided by yeongcheon city. Wine was brewed from wild yeast 
strain 268-3 (Saccharomyces cerevisiae) in which the sensory attributes were 
excellent. In order to inquiry the effect of different temperature on the quality of 
wine, physico-chemical properties, resveratrol, phenolic compounds and 
sensory attributes were evaluated. After fermentation for 7 days, the ethanol 
contents were ranged from 12.96 to 13.34%, while the soluble solid contents 
were 7.4 to 7.9%. The total acid contents were ranged from 0.58 to 0.62%, 
while the pH levels were 4.24 to 4.30. Resveratrol contents increased from 
110.33 to 195.32 µg/L, and showed the trend of increase according to the 
fermentation temperature. While the phenolic compounds decreased from 
1702.83 to 1524.02 mg/L. The results of sensory evaluation, overall acceptance 
was the highest in winemade with fermentation temperature 20°C. Therefore, 
the optimum temperature condition for vinification using the Saccharomyces 
cerevisiae 268-3 was determined as the 20°C.
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P12 -014

Contribution of Different Natural Yeasts to the Physicochemical 
Characteristics and Volatile Compounds of Makgeolli Depending on 
the Amount of Water
HyeRyun Kim*, Jeoung-Mae Son, Jae-Ho Kim, ByungHak Ahn Korean 
Alcoholic Beverage Research Center, Korea Food Research Institute

In order to investigate the effect of different natural yeasts (Y111-5; Saccha-
romyces cerevisiae, Y197-13; Pichia anomala) on the quality of makgeolli 
depending on the amount of water, physico-chemical properties and volatile 
components were evaluated. After fermentation for 7 days, the ethanol contents 
in four samples (150%, 200%, 300% and 400% ,v/w) were ranged from 8.8 to 
15.4%, while the soluble solid contents were 5.7 to 18.9%. The total acid contents 
were ranged from 0.36 to 0.79%, while the pH levels were 3.31 to 3.66. As to 
the organic acid, the citric acid showed up as the highest content and the 
Y197-13 makgeolli made with 150% water was the most abundant as 4.85 
mg/mL. Volatile flavor compounds (twenty nine esters, six alcohols, four acids, 
one aldehyde and two miscellaneous compounds) were identified by using 
GC-MSD. The results of sensory evaluation, overall acceptance was the highest 
in Y111-5 makgeolli made with 150% amount of water, and non-Saccharomyces
cerevisiae Y197-13 makgeolli made with 200% amount of water. Therefore, the 
best suited water supply for the makgeolli using the non-Saccharomyces cere-
visiae Y197-13 was determined as the 200%.

P12 -017

Isolation and Characterization of Tannase-producing Yeast for the 
Bioconversion of Catechins from Green Tea 
Sulhee Lee*, Su-Beom Park1, Bok-Kyeong Han1, Hyeok-Jun Choi1, Yu Jin 
Oh2, Sang Jun Lee2, Young-Seo Park Department of Food Science & 
Biotechnology, Gachon University, Korea, 1BK bio Co., Ltd., Korea, 2Amore 
Pacific R&D Center, Korea

For the bioconversion of catechins from green tea to improve the sensory 
preference of green tea, tannase-producing microorganisms were screened from 
various fermented foods. A strain isolated from gochujang, which showed clear 
zone around colony onto YM agar medium containing 1% (w/v) tannic acid, 
was selected as tannase-producing yeast and identified as Rhodotolura graminis
JAG-12. The optimum culture condition for the cell growth was obtained when 
cells were incubated into 100% green tea extract at 25°C, 150 rpm, with initial 
pH of 6.0 for 18 h. When the contents of catechin components of non-fermented 
and fermented green tea extracts with R. graminis JAG-12 were analyzed by 
HPLC, there was significant decrease in content of epigallocatechin gallate 
(EGCG), epicatechin gallate (ECG) (EGCG: 1,041.59→6.75 µg/mL, ECG: 
238.47→2.53 µg/mL), whereas significant increase in content of epigallocate-
chin (EGC) and epicatechin (EC) (EGCG: 3,580.84→5,029.38 µg/mL, EC: 
660.57→795.49 µg/mL) by bioconversion. This result indicated that R. graminis
JAG-12 efficiently converted EGCG and ECG into EGC and EC by removing 
gallate moiety from the catechin structure.

P12 -015

Characterization of Makgeolli Brewed from Wild Yeast Strain 98-5 
(Saccharomyces cerevisiae) Depending on the Grains
HyeRyun Kim*, Jeoung-Mae Son, Jae-Ho Kim, ByungHak Ahn Korean 
Alcoholic Beverage Research Center, Korea Food Research Institute, Korea

We investigated the characterization of makgeolli by using a wild yeast strain 
98-5 (Saccharomyces cerevisiae) depending on the grains. Makgeolli was made 
by non-glutinous rice, glutinous rice, wheat, millet, and corn. In order to inquire 
the effect of different grains on the quality of makgeolli, physico-chemical 
properties, volatile compounds and sensory attributes were evaluated. After 
fermentation for 7 days, the ethanol contents were ranged from 10 to 16%, 
while the soluble solid contents were 6.9 to 9.8%. The total acid contents were 
ranged from 0.61 to 0.73%, while the pH levels were 3.55 to 3.83. As to the 
organic acid, the citric acid showed up as the highest content and the makgeolli
of millet was the most abundant as 1.53 mg/mL. Lightness of makgeolli made 
with glutinous rice was the highest and redness and yellowness was the highest 
in makgeolli made with wheat. Volatile flavor components (twenty three esters, 
six alcohols, two acids and two aldehydes) were identified by using GC-MSD. 
The results of sensory evaluation, overall acceptance was the highest in 
makgeolli made with non-glutinous and glutinous rice, and makgeolli made 
with wheat was the lowest.

P12 -018

Synergistic Antibacterial Effect of Natural Antimicrobial Agents on 
Food Poisoning Pathogens
Ji-Sang Hong1,2*, Hye-Jin Ku1,2, Ju-Hoon Lee1 1Department of Food Science 
and Biotechnology, Kyung Hee University, Korea, 2Department of Food 
Science and Biotechnology, CHA University, Korea

Due to frequent outbreaks of ready-to-eat foods by contamination of foodborne 
pathogens, the development of optimized natural antimicrobial agents is needed 
for food safety. Three natural antimicrobial agents such as nisin, chitosan, and 
lactoferrin were tested for inhibition of major foodborne pathogens such as 
Listeria monocytogenes, Bacillus cereus, Salmonella Typhimurium, and Esche-
richia coli O157:H7 using standard well diffusion method. Minimal inhibitory 
concentrations (MIC) of those natural agents against the pathogens were 
measured. The MICs of these natural agents against these pathogens are ranged 
from 1.6 to 40 mg/ml. To test their synergistic effect against those pathogens, 
two of them were combined and tested. Interestingly, these combinations 
containing two different agents revealed the synergistic effect. The MICs of all 
kinds of combinations decreased seriously, ranged from 0.1 to 10 mg/ml, 
probably due to overcoming of weak points of each antimicrobial agents by 
these combinations. To further maximize this synergistic effect on inhibition of 
pathogens, a new combination with all three agents needs to be tested in near 
future.

P12 -016

Manufacture and Quality Characteristics of Mulberry Makgeolli
Eun-Joo Kim*, Soon-Hee Kim1, Soo-Min Kim Department of Herbal 
Foodceutical Science, Daegu Haany University, Korea, 1Department of Hotel 
& Food Service Industry, Gimchen University, Korea

This study was to carried out to develop a mulberry makgeolli added to 10% 
mulberry extract. During fermentation of mulberry makgeolli, alcohol contents 
and pH of rice makgeolli showed higher than that of mulberry makgeolli. And 
also, the °Bx of makgeolli, dose not showed a big difference between two 
treatments added to mulberry. Amino acidity of mulberry makgeolli showed 
higher than that of rice makgeolli, which was increased from the 7th day to the 
14th day after fermentation. The mulberry makgeolli was showed a high level of 
yellowness and redness in the hunter's color value (L, a, b). In the sensory 
evaluation of color, flavour, taste and overall acceptability, makgeolli was not 
showed a big difference, between two treatments on the basis of added to 
mulberry.

P12 -019

Molecular Characterization of a Cryptic Plasmid pJHL2 from 
Bifidobacterium sp. JL01 and Construction of a Shuttle Cloning 
Vector
Hye-Jin Ku1,2*, Ji-Sang Hong1,2, Ju-Hoon Lee1 1Department of Food Science 
and Biotechnology, Kyung Hee University, Korea, 2Department of Food 
Science and Biotechnology, CHA University, Korea

While bifidobacteria have many beneficial effects on the host, they still remain 
poorly understand due to lack of suitable molecular tools. Therefore, efficient 
cloning vectors are required for cloning and gene expression studies. Bifido-
bacterium, sp. JL01 harboring two plasmids was isolated from a human fecal 
sample. The small 3,672-bp plasmid, pJHL2 was cloned into PstI site of 
pUC19, forming pHJV2 shuttle cloning vector. Sequencing of pJHL2 was 
conducted using pHJV2 vector by primer walking and gene prediction revealed 
three open reading frames (ORFs). Subsequent protein analysis of the ORFs 
showed that they encode replication , mobilization, and transmembrane proteins. 
Origin of replication consists of an iteron structure, an inverted repeat, and 
AT-rich region upstream the Rep protein. In addition, S1 nuclease digestion and 
its Southern blot analysis showed the removal of single stranded DNAs (ssDNA), 
suggesting rolling circular replication mechanism. The transformation into B. 
longum using electroporation showed very low frequency with 2 X 102 CFU/µg 
of DNA like other reports. This cloning vector would be very useful to study 
bifidobacterial genomes as a molecular tool.
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P12 -020

Control of Kimchi Fermentation by Naturally Occurring Antimicrobial 
Agents
Hyun-Sun Seo*, Jee-Hoon Ryu Graduate School of Life Sciences and Biotech-
nology, Korea University, Korea

The objective of this study was to delay kimchi fermentation by adding naturally 
occurring antimicrobial agents individually or in combination. While kimch 
was prepared, grapefruit seed extract (GFSE; 0.1, 0.3, and 0.5%), Sappan 
lignum extract (SLE; 0.1, 0.5, and 1%), and oregano essential oil (OR; 0.1, 0.5, 
and 1%) were added individually or in combination. During storage at 10°C for 
20 days, pH and the population of lactic acid bacteria (LAB) in kimchi were 
measured as indicators of fermentation. The pH of control kimchi was decreased 
from pH 6.0 to 4.2 (pH for the optimal maturation) after 5 days. When 0.1 % of 
GFSE or SLE was added, the pH of kimchi was decreased to 4.2 after 10 or 20 
days, respectively. The number of LAB in control kimch was increased from 
5.9 to 7.5 log cfu/g within 2 days. When GFSE (0.3%), SLE (0.5%), and OR 
(0.5%) were combined and added into kimchi, the pH of kimchi was >5.4 and 
the population of LAB was <4.5 log CFU/g after 20 days. The addition of 
natural antimicrobial agents delayed kimchi fermentation effectively. It was 
shown that the amount of individual agent in combination could be reduced 
without losing its activity.

P12 -023

Biotransformation of Flavonoids during Fermentation in Milk 
Containing Scutellaria baicalensis by Lactobacillus brevis 353
Chen Xu1*, Geun Eog Ji1,2 1Department of Food and Nutrition, Research 
Institute of Human Ecology, Seoul National University, Korea, 2Research 
Institute, Bifido Inc., Korea

The objective of this study was to enhance the biotransformation of baicalin to 
baicalein and wogonoside to wogonin in Scutellaria baicalensis (SB) during 
fermentation by Lactobacillus brevis 353. After activation, L. brevis 353 was 
cultured in milk containing SB root extract and nitrogen-source at 37°C for 96 
h. During fermentation, we monitored the growth patterns of L.brevis 353 and 
changes in sugars and flavonoids contents using TLC and HPLC. The production 
of baicalein and wogonin was enhanced by the addition of 0.4% fish peptone, 
which not only improved the growth of L.brevis 353, but also improved the 
biotransformation of the flavonoids. In conclusion, biotransformation of flavo-
noids in SB might provide a potential application for the enhancement of 
functional components in SB.

P12 -021

Enzymatic Synthesis of Ethyl Glucoside Using Transglycosylation 
Activity Using Celluclast
Jae-Hoon Shim*, Hwan-Ung Yong, Seonmi Kim Department of Food Science 
and Nutrition, Hallym University, Korea

Alkyl glucosides were synthesized using the transglycosylation reaction of 
Celluclast, the cellulase from Trichoderma reesei with cellobiose and various 
alcohols. Then glucose, by-product of the reaction was removed using immo-
bilized yeast system. Among the alkyl glucosides products, the acceptor 
product of ethanol was confirmed as ethyl β-D-glucopyranoside via MALDI- 
TOF MS and NMR analysis. The maximum yield of methyl β-glucoside and 
ethyl β-glucoside was 65% and 55%, based on cellobiose consumed.

P12 -024

Structural Analysis of Novel Oligosaccharide Produced by Bacillus 
subtilis SS-76
Yi Seul Seo*, Sun Young Jo, Hye-Ryung Park, Ho Lee, Kwang-Soon Shin 
Department of Food Science & Biotechnology, Kyonggi University, Korea

A bacterial strain (Strain SS-76) capable of extracellularly producing high level 
of novel oligosaccharide was isolated from Korean fermented food. The strain 
was identified phylogenetically by 16S rDNA sequence analysis and found to 
be very close to Bacillus subtilis. The high production of novel oligosaccharide 
was observed in the basal culture medium containing maltose as a sole carbon 
source. The oligosaccharide was purified by HPLC and its structure was charac-
terized. The oligosaccharide from maltose consisted of only glucose. Methylation 
analysis indicated that this oligosaccharide was composed mainly of non-reducing 
terminal, 6-linked and 4-linked glucopyranosides. MALDI-TOF and ESI-MS/MS 
analyses suggested that this oligosaccharide comprised trisaccharide unit with 
1,6- and 1,4-glucosidic linkages. When this trisaccharide was analyzed by 
1H-NMR, it gave the signals with α-anomeric configurations. These results 
indicated that the oligosaccharide produced by B. subtilis SS-76 from maltose 
was a trisaccharide with a structure of α-D-glucopyranosyl-(1→6)-α-D-gluco-
pyranosyl-(1→4)-α-D-glucopyranoside (panose).

P12 -022

Identification of the β-glucosidase Genes from Bifidobacterium
Strains and Their Expression in B. bifidum BGN4
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

Two β-glucosidase genes (BBG504 and BBG572) from Bifidobacterium strains, 
which showed high β-glucosidase activities, were shotgun-cloned and overex-
pressed in B. bifidum BGN4. These cloned β-glucosidase genes were fully 
sequenced and analyzed for each promoter, structural gene, and deduced 
transcriptional terminator. BBG504 (2247 bp) and BBG572 (1383 bp) genes 
were cloned from the genomic DNA of B. pseudocatenulatum and B. lactis and 
their nucleotide sequences were deduced. Based on amino acid sequence simi-
larities, BBG504 and BBG572 proteins were assigned to the family 3 and 1 of 
the glycosyl hydrolases, respectively. The substrate specificities of the expressed 
β-gucosidases differed depending on the substrate structures. These results 
suggest that these new β-glucosidase positive Bifidobacterium transformants 
might be utilized for the production of specific aglycone products.

P12 -025

Fermentation Gastrodia elata Contained in Gastrodin, p-Hydroxy-
benzyl Alcohol Content and Antidiabetic Effects
Seong-Bong Jeon*, Mi-Ran Park, Yong-Soo Park, Se-Uk Kwon1, Yong-Mi 
Lee1, Ho-Kyun Jee MJ Health Foods Co., Ltd., Korea, 1Department of 
Oriental Pharmacy, College of Pharmacy and Wonkwang-Oriental Medicines 
Research Institute, Wonkwang University, Korea

This study was performed to increase of Gastrodin (GA), p-hydroxybenzyl 
alcohol (p-HBA) by fermentation with Saccharomyces cerevisiae (S.C) in 
Gastrodia elata (FGE) and it's antidiabetic activity. Fermentation was performed 
with Saccharomyces cerevisia at 34-37°C for 3 weeks. During the fermentation 
pH was not change significantly, but brix (%) was changes. Contents of 
p-hydroxybenzyl alcohol (p-HBA) in FGE was increase about 300% but 
contents of Gastrodin (GA) was not increase by fermentation with Saccharo-
myces cerevisiae (S.C) than control (G.E). Antidiabetic effect of GE was 
significantly increased after fermentation. (FGE) showed inhibitory effect on α
-glucosidase and scavenged 1-diphenyl-2-picrylhydrazyl (DPPH) free radicals 
in a dose-dependant manner. FGE not only promoted intracelluar insulin 
secretion in RIN-m5F mouse pancreatic β-cell line, but also reduced nitric 
oxide (NO) and IL-8 generation in human umbilical vein endothelial cells 
(HUVECs). FGE can be a potent material of functional food for diabetes and 
related vascular symptoms. 
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P12 -026

Comparison of Cleaning Methods for the Reduction of Attached 
Microorganisms on the Surface of Various Kitchen Cutting Boards 
BoKyung Moon*, Su-Yeon Kim, Tong Lee, Yu-Jin Hong, Young-Min Bae, 
Jihyun Park, In-Kyeong Hwang1, Sun-Young Lee Department of Food and 
Nutrition, Chung-Ang University, Korea, 1Department of Food and Nutrition, 
Seoul Natuonal University, Korea

Four types of cutting boards (wood, polyethylene, polypropylene, and acryl) 
were selected and contaminated with grated fish fillet that inoculated with V. 
parahaemolyticus. Initial population of V. parahaemolyticus in the fish patties 
without salt and with 3% salt were 6.10 and 6.57 log CFU/g, respectively. After 
1 h, levels of V. parahaemolyticus transferred to cutting board surfaces from 
fish patties without salt and with 3% salt were 2.8-4.1 and 1.6-3.6 log CFU/g, 
respectively. To choose the most effective cleaning methods for reduction of 
attached microorganisms from the surface of cutting board, paper towels were 
used to clean contaminated cutting board. After wiping with the four different 
paper towels, levels of V. parahaemolyticus on the surface of the cutting boards 
were reduced less than 2.38 log CFU/unit area. One-step cleaning methods 
could not completely eliminate attached V. parahaemolyticus on the cutting 
boards, combined cleaning methods were tested and combined cleaning method 
with an alcohol paper towel and running water was suggested as the most 
effective way to eliminate V. parahaemolyticus on the surface of cutting board 
under conditions of normal use.

P12 -029

Enzyme Activity Change of Rice-koji Made with High Yielding 
Rice Cultivars during Fermentation
Dae-Yun Jeong*, Min-Ji Kim, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam National 
University, Korea

The enzyme activity of koji prepared from high yielding rice to use for rice 
wine production was investigated. Rice-kojis were prepared with inoculating 
Aspergillus Kawachii to high yielding rice cultivars, Boramchan and Deurae-
chan and Chucheong as a control. α-amylase, β-amylase and acidic protease 
activities of rice-koji were measured at different period of times (0, 12, 24, 36, 
48, 60 h) during fermentation at 28°C. α-Amylase activity of all types of 
rice-koji decreased during fermentation, while β-amylase activity gradually 
increased and reached a peak at 48 h and then decreased . β-amylase activity of 
Deuraechan rice-koji was higher than that of other kojis during fermentation. 
Acidic protease activity of Boramchan and Deuraechan rice-koji increased as 
the fermentation time. However, acidic protease activity of Chucheong rice-koji 
increased up to 48 h and then decreased. Acidic protease activity of Boramchan, 
Deuraechan and Chucheong rice-koji was 22.15 unit/mL, 30.50 unit/mL and 
21.25 unit/mL at 48 h of fermentation, respectively. These results indicate that 
Deuraechan rice-koji showed higher enzyme activities than Boramchan and 
Chucheong rice-koji.

P12 -027

Screening of Homo-exopolysaccharide Producing Lactic Acid 
Bacteria Isolates from Various Soybean Pastes
Ji Yeun Kim*, Sun Young Lee, Yu Jin Ahn, Hye Sun Choi Department of 
Agro-food Resources, National Academy of Agricultural Science, RDA, Korea

Exopolysaccharides (EPSs) have been widely used in the food industry as 
viscofying, stabilizing and emulsifying agents as well as in the pharmaceutical 
industries as alternatives of immunomodulatory, antitumor, and anti-inflammatory. 
A total of 458 lactic acid bacteria (LAB) strains isolated from several kinds of 
soybean pastes were screened for the production of homo-EPS (HoEPS). The 
LAB isolates were primarily screened using thin layer chromatography (TLC) 
and further screened through the polymerase chain reaction (PCR) targeting the 
gene involved in HoEPS production. 92 LAB isolates producing HoEPS were 
screened by TLC. Among these isolates, glucansucrase gene was amplified in 
25 strains, those were identified as 5 species, Leuconostoc mesenteroides, 
Lactobacillus homohiochii, Lab. plantarum, Lab. pentosus, and Lab. brevis. 
Also, fructansucrarase gene was detected in 42 strains, those were identified as 
6 species, Pediococcus acidilactic, Leu. mesenteroides, Lab. plantarum, Lab. 
pentosus, Lab. brevis, and Lab. alimentarius. The screening method combined 
TLC and PCR was an effective and useful tool to select the EPS producing 
strains.

P12 -030

Production of γ-aminobutyric Acid during Fermentation of 
Gastrodia elata Bl. by Lactobacillus brevis GABA 100
Jeong Ah Kim1*, 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

Gastrodia elata Bl. (GE) is a traditional herbal medicine used for the treatment 
cerebrovascular disease and also exerts beneficial functions in the regulation of 
blood pressure. γ-aminobutyric acid (GABA) is known to be beneficial for the 
prevention of neurological disorder and hypertension. The objective of this 
study was the development of fermented Gastrodia elata Bl. products containing 
high levels of GABA. Optimal medium conditions for the fermentation were: 
initial pH 6.5, monosodium glutamate 3%, freeze dried power of GE 10%, yeast 
extract 0.5%. The production of GABA was further enhanced by the co-culture 
of L. brevis GABA 100 with Bifidobacterium bifidum BGN4. During the fermen-
tation high amounts of organic acids as well as GABA were produced. In 
conclusion, fermented GE product containing GABA was successfully produced 
by the optimization of the fermentation conditions.

P12 -028

Quality Characteristics of Premix-type Buckwheat (Fagopyrum 
esculentum) Soksungjang
Sun Young Lee*, Ji Yeun Kim, Yu Jin Ahn, Soo-Hwan Yeo, Seong Yeol Back, 
Hye Young Park, Hye Sun Choi Department of Agro-food Resources, National 
Academy of Agricultural Science, RDA, Korea

This study evaluated the quality characteristics of premix-type Buckwheat 
(Fagopyrum esculentum) soksungjang (BS) compared with the mixture ratio of 
salt, water and meju powder, batch size and type of container (pot, glass bottle, 
plastic). The aminotype nitrogen contents in all experimental premix gradually 
increased during fermentation. At 35 days, the premix-type BS prepared with 
the same weights of meju powder and water and 10% salt showed the highest 
aminotype nitrogen content (169.5 mg%). In the premix-type BS containing the 
maximum aminotype nitrogen, the moisture contents and the total aerobic 
bacteria counts were not changed during fermentation, while the coliform 
counts gradually decreased. Interestingly the coliform counts was not detected 
in premix type BS added Bacillus subtilis HJ 18-4 as a starter at 7 days. These 
results suggest that the premix-type BS prepared with the same ratio of water 
and meju powder fermented with B. subilis HJ 18-4 as a starter and added 10% 
salt could show desirable quality after 35 days fermentation.

P12 -031

Anti-inflammatory Effect of Isorhamnetin (IR) and Isorhamnetin 3-
О-β-d-glucoside (IR3G) and Biotransformation of IR3G into IR 
from Salicornia herbacea Extract Using Probiotic Bifidobacterium
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 Co., Ltd., Korea

Salicornia herbacea L., also known as glasswort, has been used as a folk medi-
cine for disorders such as constipation, obesity, diabetes, and cancer in Korea 
and Japan. One of the major flavonoid compounds of glasswort extract is 
isorhamnetin 3-О-β-d-glucopyranoside (IR3G). It constitutes more than 0.5% 
(w/w) of dry weight in glasswort extract and has been reported to show strong 
antioxidant activity on reactive oxygen species (ROS)-induced oxidative 
damage in cellular and cell free systems. In this study, we investigated the 
differential effects of IR3G and isorhamnetin (IR) on lipopolysaccharide-stimulated
TNF-α and IL-6 expression levels in PMA-induced differentiated THP-1 cell 
model. IR, the deglucosylated form of IR3G, showed greater effect in reducing 
production of TNF-α and IL-6 than IR3G. In order to elevate the anti-inflamma-
tory effect of glasswort extract, we also conducted and optimized the biotrans-
formation of IR3G extracted from Salicornia herbacea into IR by using probiotic 
strain of Bifidobacterium animalis subsp. lactis AD011 (AD011). Crude enzyme 
extract of AD011 hydrolyzed the glucosidic bond of IR3G and 93.9% of IR3G 
was biotransformed into IR within 8 h. 
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P12 -032

Purification and Characterization of β-glucosidase from Pumpkin 
Seed (Cucurbita moschata)
Eui Young Kim1*, Kyung-Min Park1, Hee Kwon Kang2, Seung Jun Choi3, 
Pahn-Shick Chang1,2,3 1Department of Agricultural Biotechnology, Seoul 
National University, Korea, 2Center for Agricultural Biomaterials, Seoul 
National University, Korea, 3Center for Food Safety and Toxicology, Seoul 
National University, Korea

The objectives of this study were purification and characterization of β-gluco-
sidase (EC 3.2.1.21), catalyzing the hydrolysis of β-1,4-glucosidic bonds, from 
pumpkin seed (Cucurbita moschata). The β-glucosidase was purified by fast 
protein liquid chromatography equipped with DEAE-sepharose Fast Flow, 
Q-sepharose XL, and Sephacryl S-100 Hiresolution columns. The β-glucosidase 
was purified 2.93-fold to homogeneity with a specific activity of 9.63×10-2

U/mg against p-nitrophenyl-β-d-glucopyranoside. The molecular weight of the 
enzyme was estimated by gel permeation chromatography to be about 42.8 
kDa. However, SDS-PAGE analysis showed that the β-glucosidase consisted of 
two distinct polypeptides with 28.8 and 19.3 kDa of molecular weights, respec-
tively. In native-PAGE, the purified β-glucosidase showed single protein band. 
Native- and SDS-PAGE results confirmed that β-glucosidase from pumpkin 
seed exists as a dimer in the native form. The optimum temperature and pH of 
the β-glucosidase were 70°C and pH 4.0, respectively. The Km and kcat values 
for the enzyme were 2.22 mM and 13.29 min-1, respectively. 

P12 -035

Isolation and Physiological Characterization of Alcohol-tolerant 
Pediococcus acidilactici for Lactic Acid Bacterium Containing 
Makgeolli Production
Danbie Jang1*, Seulki Park1, Han-Seung Lee1,2 1Department of Bio-Food 
Materials, College of Medical and Life Sciences, Silla University, Korea, 
2Research Center for Makgeolly Globalization, Silla University, Korea

Lactic acid bacteria (LAB) are a representative group of probiotics and used in 
many fermented foods and beverages. Several recent studies showed that LAB 
are present in makgeolly which is a traditional Korean alcohol beverage. 
However, most of LAB are intolerant to more than 6% (v/v) alcohol concent-
ration. For this reason, alcohol-tolerant LAB are primary screened from kimchi, 
makgeolli and nuruk using alcohol containing selective media. When cultured 
in the MRS broth containing 13% (v/v) alcohol, two strains which showed the 
highest O.D value increasing were finally selected. As a result of 16S rDNA 
sequencing and biochemical characterization using API kit, two species were 
identified as Pediococcus acidilactici K3 and S1 and produced bacteriocins 
against Staphylococcus aureus. When compared with P. acidilactici type strain, 
two selected strains represented two to three time higher growth on 12-13% 
(v/v) alcohol contained MRS broth. The viability of P. acidilactici K3 and S1 
inoculated on makgeolly and stored at 10°C did not decrease through one 
month, which showed the selected strains can be used for LAB containing 
makgeolly. 

P12 -033

Rapid Detection of Enterohemorrhagic Escherichia coli by Using 
PCR
Ahreum Lee*, Jung-Hoon Lim, Hyung-Hwan Park, Myeong-Jai Yea Lotte 
R&D Center, Korea

This experiment with the conventional method was conducted to be aware of 
the possibility to see if the Enterohemorrhagic Escherichia coli works in food 
by using PCR. The best advantage of this research was rapid detection. It took 6 
days with the conventional method, however, it was possible only for 2 days by 
PCR. The major characteristic of the EHEC was to produce the vero toxin VT1 
and VT2. As a result of the test with E.coli O157 and E.coli by choosing the 
selected primer, Nothing but E.coli O157:H7 was positive for the VT1 and 
VT2. In spite of examining 5 kinds of salad samples on the market once more, 
vero toxin wasn’t observed within them. The consequence of this study coincided
with the case using real time PCR. This PCR method could be used to check the 
presence of EHEC in food rapidly.

P12 -036

Novel Antimicrobial Activity of Submerged Culture Fermented by 
Sparassis crispa and Pediococcus pentosaceus Using Soybean Curd 
Whey
Eun-Ji Lee1*, Ji-Eun Kim1, Dong-Cheol Park3, Sam-Pin Lee1,2 1Department 
of Food Science and Technology, Keimyung University, Korea, 2The Center 
for Traditional Microorganism Resource (TMR), Keimyung University, Korea, 
3Department of Hotel and Food Service Industry, Gimcheon University, Korea

The submerged culture was performed using Sparassis crispa in 5 L jar 
fermenter and then followed by 2nd fermentation using Pediococcus pentosaceus
isolated from kimchi. S. crispa in submerged-culture produced mycelia (17.76 
g/L), exopolysaccharide (0.35 g/L) and ß-glucan (10.64%, w/w), respectively. 
The 2nd fermentation using Ped. pentosaceus was conducted at 30℃ for 48 h in 
flask culture. The 2nd fermented culture broth showed pH 4.59, acidity 0.11% 
and viable cell counts 3.5ⅹ107 CFU/mL. Antimicrobial activity of 2nd fermen-
ted culture broth was tested against 8 kinds of pathogen by paper disc method. 
The mixed culture inhibited the growth of Bacillus cereus, Staphylococcus 
aureus, Listeria monocytogenes (gram positive) and Salmonella Typhimurium 
(gram negative). The higher antibacterial activity was observed in the culture 
broth fermented by Pe. pentosaceus with 2% yeast extract and 0.5% glucose, 
indicating an inhibition zone for St. aureus (diameter 18 mm). These results 
suggest that the submerged culture using both S. crispa and Ped. pentosaceus 
produced bioactive substances such as polysaccharide and effective natural 
antibiotics.

P12 -034

A Study on Bacteria Isolated from Spaghetti Noodle
Ji-Su Yu*, Jung-Hoon Lim, Hyung-Hwan Park, Myeong-Jai Yea Lotte R&D 
Center, Korea

One of the most common claims in spaghetti noodle is mash. Mash caused by 
microbe is divided into two types, one by fungi and the other bacteria. In order 
to separate the causal bacteria, spaghetti noodle with mash was taken and 
diluted with 0.85% saline solution for homogenization. Then, Plate Count Agar 
was cultivated at 35°C for 24 h after being inoculated with the homogenized 
dilution. API kit identification with the colony taken from the cultivated media 
confirms that the colony is Geobacillus stearothermophilus. The separated 
strain is Gram positive, and shows that it has protease, amylase producing 
ability through Halo assay test. When heated at 100°C for 10, 20, and 30 min, 
the bacteria concentration level 7.0 log CFU/mL fell to 4.2, 4.1, 3.8, respectively, 
but it did not die out completely. When added with acidulents, adjusting its pH 
level 6.0, 5.5, 5.0, 4.5, 4.0, 3.5, 3.0, 2.5, 2.0, the number of bacteria at pH level 
2.0 dropped to 2.0 log CFU/mL. The bacteria concentration level 5.3 log 
CFU/mL was exposed to 254nm UV for 5, 10, 15, 20 s and the result shows that 
the number of bacteria decreased to 3.3 log CFU/mL at 20 s exposure.

P12 -037

Quality Characteristics of Cheonggukjang Using the Rice Bran 
Starater
Hye-Jin Kim1*, Young-Cheol Song1, Jong-soon Lim1, Sam-Pin Lee1,2 

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

Cheonggukjang was produced using the powder-type starter prepared by B. 
subtilis HA with 20% rice bran. Viable cell counts of powder-type starter were 
about 1.48×108 CFU/g. The solid-state fermentation of soybean was performed 
using levels of 0.5-2.5% (w/w) of starter for 24 h at 42°C. After fermentation 
with 0.5, 2.5% of starter, the fermented soybean increased tyrosine contents 
with 67.4 and 91.7 mg%, together with protease activity with 32.3 and 36.2 
unit/ g, respectively. The fibrinolytic activity was about 17 unit/mL. To 
investigate the steaming effect, soybean was sterilized at 121°C for 30 min. 
Soybean fermented with 0.1% powder-type starter indicated the tyrosine 
content of 299.1 mg%, protease activity of 59.7 unit/g and fibrinolytic activity 
of 49.5 unit/mL, respectively. Thus, it is concluded that soybean fermented by a 
powder-type starter can be fortified with various bioactive compounds such as 
mucilage and enzymes as well as probiotic.
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P12 -038

Quality Characteristics of Commercial Moru Wine and Red Wine in 
Korea
Kang Hyun Choi*, Sang Hyun Kim, Kyung Sun Park, Soo Hyoung Park, 
Soon Ah Kang1, Chul Cheong1, Ki-Hyo Jang Department of Food and 
Nutrition, Kangwon National University, Korea, 1Department of Fermented 
Food Science, Seoul University of Venture and Information, Korea

The purpose of this study were to develop commercial Moru wine (n=2) and 
Red wine (n=4) in Korea and investigate their physicochemical characteristics 
based on pH, °Bx, ethanol contents, total titratable acidity (TTA), color of wine. 
For the °Bx, Moru wine showed a significantly lower value compared to 
commercial Red wine. Meanwhile, for the ethanol contents, TTA, and color of 
wine, Moru wine showed significantly higher values compared to Red wine. 
The sugar contents were shown to be 7.1-8.4 °Bx (av. 7.7 °Bx) in Moru wine 
and 7.3-12.4 °Bx (av. 10.8 °Bx) in Red wine, respectively, revealing a tendency 
to decrease with Moru wine. TTA were ranged 0.65-0.67% (av. 0.66%) in Moru 
wine and 0.40-0.55% (av. 0.47%) in Red wine. Ethanol contents were ranged 
12.9-14.2% (av. 13.6%) in Moru wine and 10.0-12.5% (av. 10.7%) in Red wine. 
These results confirm that Moru wine is more acidic than Red wine so that 
stabilization and clarification procedures before bottling are required. 

P12 -041

Hyperthermophilic Glucan/maltodextrin Phosphorylase from Archaea 
Pyrobaculum arsenaticum and Its Genetic and Biochemical Properties
Jin-Woo Jung*, Jong-Hyun Jung, Dong-Ho Seo, James F. Holden1, Cheon- 
Seok Park Graduate School of Biotechnology and Institute of Life Sciences 
& Resources, Kyung Hee University, Korea, 1Department of Microbiology, 
University of Massachusetts, USA

Glucan phosphorylase (EC 2.4.1.1), belongs to the family 35 glycosyl trans-
ferases, catalyzes the reversible α-D-glucose-1-phosphate from α-1,4-linked 
glucose polymers. A putative glucan phosphrylase from the Pyrobaculum 
arsenaticum (PyglgP) was cloned and successfully expressed in Escherichia 
coli rosetta gami strain. The PyglgP shares 49% amino acid sequence identity 
with glucan phosphorylase from Sulfolobus solfataricus. The recombinant 
PyglgP was easily purified by using Ni-NTA affinity column chromatography. 
The recombinant PyglgP was displayed that maximal activity at 95°C and pH 
5.0 and strongly stable on high temperatures up to 100°C. The PyglgP showed 
its activity on various substrates and displayed the highest substrate specificity 
for the production of glucose-1-phosphate toward soluble starch. However, it 
showed 79% activity for amylopectin and 40% for glycogen.

P12 -039

Mucin Functionalized Polydimethylsiloxane (PDMS) Microstructure: 
A Novel Tool for Bacterial Adhesion Test In Vitro
Ji-Hoon Jung*, Young-Rok Kim Department of Food Science and Biotech-
nology, Kyung Hee University, Korea

Study about bacterial adhesion can throw light on the understanding of bacterial 
infection. One of the critical factors for bacterial adhesion is surface topography. 
Bacterial adhesion on specific microstructure have been demonstrated many 
times but ordered artificial patterns got limits to mimic natural surface structure. 
Here we report fabrication of human intestinal villi-like biomimetic structure 
for studing bacterial adhesion properties in vitro. The surface of micro 
structures was further modified with mucin to imitate in vivo environment. 
Mimicking gastrointestinal microstructure was tested against flat and ordered 
wrinkle surface for biofilm formation with three pathogenic bacteria. Adhering 
ability of those bacteria on ordered wrinkle surface is lower than flat surface. 
On the other hand, the binding and colonization of those pathogenic bacteria on 
the villi like surface with random wrinkle was higher among tested surfaces. 
These results suggest that mucin functionalized PDMS microstructure could be 
developed to represent specific physiological properties to study invasion 
characteristics of pathogenic bacteria in gastrointestinal tracts.

P12 -042

Novel Sucrose Isomerase from Pectobacterium carotovorum and Its 
Molecular Cloning and Characteristics
Cheon-Hyun Nam*, Dong-Ho Seo, Jong-Hyun Jung, Chang-Sik Oh1, Cheon- 
Seok Park Graduate School of Biotechnology and Institute of Life Sciences 
and Resources, KyungHee University, Korea, 1Department of Horticultural 
Biotechnology and Institute of Life Sciences & Resources, Kyung Hee University, 
Korea

A sucrose isomerase (EC 5. 4. 99. 11) produces isomaltulose (palatinose, α
-D-glucopyranosyl-1,6-D-fructofuranose) and trehalulose (α-D-glucopyranosyl- 
1,1-D-fructofuranose) from sucrose by isomerization reaction. Recently sucrose 
isomer is being spotlighted as alternative sweetener that has non-cariogenicity 
and low calorific value. We have isolated isomaltulose-producing bacteria by 
functional screening from 53 plant pathogen bacteria strains and found an 
isolate of Pectobacterium carotovorum by its outstanding sucrose isomerase 
activity. A sucrose isomerase gene from P. carotovorum (pcsi) was cloned by 
PCR and successfully expressed in Escherichia coli BL21 (DE3) using expre-
ssion vector, pET21a. The pcsi gene contained the coding regions of 1,785 bp 
which encoded 591 amino acids. The deduced amino acid sequence of pcsi has 
69% identity with sucrose isomerase from Erwinia rhapontici. The recombinant 
PCSI was purified by Ni-NTA affinity chromatography and was observed 
molecular weight of 69 kDa by SDS-PAGE. The recombinant enzyme displays 
its maximal activity at 40°C and pH 6.0 and the production ratio of isomal-
tulose to trehalulose was 40:60.

P12 -040

Effect of Microbial Enzyme Pretreatment on the Liberation of 
Biological Compounds during Red Ginseng Extraction 
Byung-Yong Ahn*, Young-Nam Chang, Wei-Jie Wu1 Department of Oriental 
Medicine Resources, Chonbuk National University, Korea, 1Department of 
Food Science & Biotechnology, Chonbuk National University, Korea

In order to improve the quality of red ginseng extract, this study focused on the 
effect of microbial enzyme pretreatment on catalyzing the liberation of 
biological compounds. Compositional change of ginsenoside, total reducing 
sugar, and total polyphenol content were investigated in the red ginseng extract 
hydrolyzed with amylase-rich microbial enzyme from Bacillus subtilis BY09. 
The enzymatic hydrolysis conditions were statistically optimized, and optimal 
hydrolysis occurred at a pH of 5.0-5.5, a reaction temperature of 45°C, and a 
concentration of 8% crud microbial enzyme. The total ginsenoside content in 
red ginseng extract pretreated with microbial enzyme and without treatment 
were 199 µg/mL and 186 µg/mL, respectively. In particular, ginsenosides with 
protopanaxadiol type of aglycone moieties (Rb1, Rc, Rb2, Rd and Rg3) showed 
distinct increases (about 10%), while the content of protopanaxatriol type 
ginsenosides (Rg1, and Re) were hardly changed, with the treatment of microbial 
enzyme. The total reducing sugar and total polyphenol content increased by the 
microbial enzyme treatment up to 1.5-fold and 1.3-fold, respectively, compared 
to the control (no treatment).

P12 -043

Isolation and Molecular Characterization of Two Cryptic Plasmids 
in Weissella sp. KSD1 from Rice Wine
Eun-Jung Jeon*, Jong-Hyun Jung, Dong-Ho Seo, Ju-Hoon Lee, Sun-Toung 
Park1, Woo-Chang Shin1, Cheon-Seok Park Department of Food Science and 
Biotechnology, Institute of Life Sciences and Resources, Kyung Hee University, 
Korea, 1Research Laboratory, Kooksoondang Brewery Co. Ltd., Korea

Weissella sp. is a lactic acid bacteria found in various fermented foods. 
Recently, we have isolated Weissella sp. KSD1 from traditional Korean rice 
wine, makgeolli. It was found that it possesses two plasmids, pWCS and 
pWCL. The complete sequences of both plasmids have been determined. The 
nucleotide sequence of a large plasmid, pWCL is 30,449 bp. The plasmid had a 
GC content of 36% and 31 ORFs were predicted. Interestingly, partial sequence 
of replication initiation protein (RepB) gene was detected in near the real RepB 
protein gene. From BLAST analysis, pWCL has a low homology with other 
previously reported plasmids. In contrast, a small plasmid, pWCS, is 5,104 bp, 
showed only 20% homology with Pediococcus pentosaceus plasmid pPS1. It 
had a GC content of 35% and is composed by 5 ORFs. An Escherichia coli -
Weissella shuttle vector was constructed with pWCS and pACYC vector 
containing p15A origin of replication and chloramphenicol resistance as a 
selective marker. This shuttle vector was successfully introduced into W. 
confusa and E. coli by electroporation and confirmed by isolation of plasmid 
from transformants.
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P12 -044

Enzymatic Characterization of 4-α-glucanotransferase from Hyper-
thermphilic Archaeon Thermococcus sp. CL1
In-Hwan Kim*, Jong-Hyun Jung, Dong-Ho Seo, Jame F. Holden1, Cheon-Seok 
Park Department of Food Science and Biotechnology, Institute of Life Sciences 
and Resources, Kyung Hee University, Korea, 1Department of Microbiology, 
University of Massachusetts, USA

Thermococcus sp. CL1 was hyperthermophilic archaea which grow at 85°C in 
hydrothermal vent and had hyperthermostable α-amylase to utilize various 
carbohydrates as carbon sources. We have isolated α-amylase homologue 
composed 1,959 nucleotides, which encoded an enzyme showing relatively 
high homology with 4-α-glucanotransferase of Thermococcus kodakarensis
KOD1 (88%) and α-amylase of Pyrococcus furiosus DSM 3638 (76%). To 
determine enzymatic properties of the amylase, the rCLαGT gene was cloned 
and overexpressed in E. coli codon-plus RP as host. The purified rCLaGT was 
thermostable α-amylase, having optimal temperature of 85°C at pH 7 solution. 
It could hydrolyze not only macromolecular substrates such as soluble starch 
and amylose but also various size small maltooligosaccharides. Enzyme activity 
was determined by amount of released glucose from substrates. It showed high 
specific activity for maltopentaose as 9.79 U/mg and soluble starch and 
amylose was cleaved into maltodextrin. Also, it showed not only hydrolysis 
activity but also transglycosylation activity called as disproportionation reaction. 
Taken these results together, CLaGT is a typical 4-α-glucanotransferase.

P12 -047

Isolation of Bacillus subtilis sp. from Malaxed Pear and Production 
of Functional Soy Peptides
Su Young Lim*, Wan Sik Jung, Young Jun Kim Department of Food and 
Biotechnology, Korea University, Korea

Pear is the one of the most consumed fruits in Korea. Unfortunately, the ratio of 
production of bad quality pear has been increasing because of climate change. 
Fallen, immature and damaged pear during harvest or storage are getting 
malaxed and could not be accepted for merchantable source and the marketable 
pear has been used almost only as pear juice. This study was performed to find 
efficient way to utilize the unmarketable pear and develop natural fermented 
products using Bacillus subtilis sp. isolated from malaxed pears. Superior 
strains in terms of production of protease were isolated from malaxed pears by 
analysis of 16S rDNA sequencing after screening of the strains producing 
protease. Isolated soy protein powder was mixed with distilled water in the ratio 
1:1 and inoculated with 0.2% cultured strains. After 24 h fermentation at 40°C, 
the filtered supernatant was used to produce soy peptides. Soy peptides 
produced by fermentation using Bacillus subtilis sp. were evaluated for various 
antioxidant activity and the improvement of intestinal and hepatic health. In 
vitro and ex vivo antioxidant assay, and animal trial was performed to prove the 
functionality of soy peptides.

P12 -045

Quality Characteristics of Yeju (Korean Traditional Alcoholic Beverage)
So-Ra Kim*, Ji-Ho Choi, Ji-Hye Park, Myong-Ha Won, Soo-Hwan Yeo, 
Seok-Tae Jeong, Ji-Eun Kang Fermentation & Food Processing Division, 
NAAS, RDA, Korea

Yeju is one of the Korean traditional alcoholic beverages which make start at 
January 1st (the lunar) and drink at May 5th (the lunar). Yeju also means sikhye
(sweet rice beverage) and it made from rice and glutinous rice. Its making 
methods are 6 kinds in Korean ancient food books, Sanggayorok, Suwunjapbang. 
We investigated the pH, acidity, amino acidity, alcohol, soluble solid, reducing 
sugar in these various yejus and sensory evaluation.

P12 -048

Enzymatic Bioconversion of Flavonoids and Inhibitory Effects on 
Human Intestinal Maltase (HMA)
Young Su Lee*, Ji Young Huh, Da Yeon Park, Byung Wook Son, Soo Bok 
Lee Department of Food and Nutrition, Yonsei University, Korea

Flavonoids are commonly converted into their aglycones by enzymatic biotrans-
formation. This study shows that flavonoids can be changed to intermediate 
products containing sugar. Naringinase was purified from culture broth of 
Aspergillus sojae. It has been shown that A. sojae naringinase makes naringin to 
mainly prunin and produces hesperitin-7-O-glucoside (hes-7-G) from hesperidin 
due to the removal of rhamnoside. The inhibition kinetic studies were carried 
out for human intestinal maltase (HMA) provided from the expression of Pichia 
pastoris. Six compounds (naringin, prunin, naringenin, hesperidin, hes-7-G, and 
hesperetin) were found to be competitive inhibitors for HMA from P. pastoris. 
Prunin inhibited 1.84 and 3.99 times higher than naringin and naringenin, respec-
tively. Hes-7-G was 1.66 and 2.29 times higher than hesperidin and hesperetin. 
Finally, prunin and hes-7-G may be considered as an effective flavanone for use 
as starch digestion controlling agents. Naringinase from Penicillium sp. is effec-
tive for rutin than A. sojae. It produces quercetin-3-O-glucoside (Q3G) from 
rutin. Q3G inhibited 2.13 times higher and 72.35 times lower than rutin and 
quercetin, respectively.

P12 -046

Development of New Medium for Leuconostoc citreum GR1 Isolated 
from Kimchi
Shin Hye Moon*, In Cheol Kim Department of Food Engineering, Mokpo 
National University, Korea

In order to settle starter kimchi manufacturing process, starter is cultured in 
large-scale and should be supplied in low price to the kimchi factory. However, 
due to the current high price of lactic acid bacteria culture, the addition of 
starter is the cause of rising costs. To solve this problem, the development of 
new lactic acid bacteria medium was studied. The base material of a newly 
developed medium of lactic acid bacteria was Chinese cabbage extract and 
nitrogen, carbon and mineral composition were optimized. Optimal composition 
of medium was that cabbage extract, maltose and yeast extract concentration 
was 30%, 2% and 0.25%, respectively. Newly developed medium was named 
medium for lactic acid bacteria (MFL). After 24 h culture at 30°C of Leuco-
nostoc citreum GR1 in MRS and MFL, CFU/mL in MRS and MFL was 
3.41×109 and 7.49×109, respectively. This MFL medium is expected to have 
economic advantages enough to cultivate Leuconostoc citreum GR1 as kimchi 
starter.

P12 -049

Development and Optimization of Medium for Pediococcus 
pentosaceus F142-811 Isolated from Kimchi
Ju Young Lee*, In Cheol Kim Department of Food Engineering, Mokpo 
National University, Korea

This study was performed to determine the optimal cultural media compositions 
for Pediococcus pentosaceus F142-811 isolated from kimchi in order to 
cultivate a more cost-effectively than MRS medium. Pediococcus pentosaceus 
F142-811 was grown at 30°C for 24 h in modified MRS (MMRS) containing 
chinese cabbage extracts (CCE), carbon source, nitrogen source and minerals. 
CCE extract from leaf was more effective than that of stem for Pediococcus 
pentosaceus F142-811 culture. The composition of optimized medium was 40% 
chinese cabbage leaf extract, 1.5% maltose, 0.3% yeast extract and 1.5X 
mineral salt. CFU/mL of Pediococcus pentosaceus F142-811 in MMRS 
medium was 5.09×109, which is 2.53 times higher than MRS culture (2.01×109

CFU/mL). Therefore, MMRS may be used more effectively for lactic acid 
bacteria cultivation. 
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P12 -050

Changes in Physiochemical and Microbiological Properties of 
Chinese Cabbage under Salting Conditions
Jieun Jang*, Sunhyun Park, Jiyoung Hong, So-Lim Park, Myung-Ki Lee 
Fermentation and Functionality Research Group, Korea Food Research 
Institute, Korea

This study was determinated the changes of the organic acid and salt content in
Chinese cabbage by using different methods to measure the low salty function-
ality of salt solution. To verify the possibility of low salt level for kimchi manu-
facturing, Chinese cabbage was brined with 5% and 10% of salt solutions and 
was added organic acid to be 1%, 0.5% or 0.1% in each salted concentration. In 
order to know of optimum conditions in different concentration of salt and 
organic acid, we measured pH, salinity, water content level and population size 
by using different physicochemical and microbiological methods. In addition, 
raw Chinese cabbage was analyzed the same method as a control. In the result, 
it was correlated linearly between salt content in pickled Chinese cabbage and 
salt, organic acid content in brine. In that case, the low salt concentration with 
organic acid compared to normal pickling condition in pickled Chinese cabbage
could be lower salt content than general pickled Chinese cabbage. Also, as the 
amount of salt was lower than control, organic acid and the total cell number 
were higher than that in normal pickled Chinese cabbage.

P12 -053

Quality Characteristics of Some Gayangju (Home-brewed Liquor) 
in Gyeonggi Province of Korea
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, Soon-Jae 
Kim, In Tae Park, Hee-Dong Kim Gyeonggido Agricultural Research & 
Extension Services, Korea

The goal of this study was to characterize the quality of some gayangju (home- 
brewed liquor) in Gyeonggi Province of Korea. Preferentially, Horangi liquor 
was made without adding ginseng with strong pine bouquet alcohol content 
only 10.3%. Gyeonggi Buui liquor with alcohol content of 15.6% was made by 
adjusting fermentation temperature, yeast quantity which took shorter time to 
be made. Pine needle Liquor with alcohol content of 17.8% and giving off pine 
bouquet was produced taking shortened fermentation time with nuruk and yeast 
added. The method of kwahaju making requires 1.6 kg of rice which is washed 
in the running water and then macerate in 4 L. Add 160 g of powder yeast, and 
10 g of dried nuruk into the cooled porridge and stir them thoroughly. Put it in a 
crock of 25 L and ferment it for 2 days. On the second day, wash 8 kg of rice 
and macerate an hour and then stained it with a sift and add of 8.8 L of water 
and 800 g of yeast and mix them well. After 7 days of fermentation waits the 
adding of distilled soju with 30 degree in alcohol content into the liquor about 
25% of the all liquor quantity and again add 2.0% of alcohol and then store it at 
20°C for 15 days.

P12 -051

Characteristics of Cheonggukjang Prepared with Germinated Soybean 
Kyoung Myoung Kang*, Lag Min Beak1, Jin Hak Kim, La Young Park, Shin 
Ho Lee Department of Food Science and Technology, Catholic University of 
Daegu, Korea, 1GLP Center, Catholic University of Daegu, Korea

The characteristics of cheonggukjang prepared with three kinds of soybeans, 
such as non-germinated soybean (NG), germinated soybean for 12 h (GS12), 
germinated soybean for 24 h (GS24) were investigated. The changes in pH, 
total aerobes, slime content of cheonggukjangs did not show significant differ-
ence during fermentation. The antioxidant activity were did not show significant 
difference between germinated and NG but were increased significantly according 
to germination degree during fermentation. The isoflavone content was increased 
by using germinated soybean. Free amino acids content of soybean before 
fermentation ranged from 135.18 to 262 mg%. The content of the free amino 
acids in cheonggukjangs was increased to 254.26 mg% (NG), 337.49 mg% 
(GS12) and 528.78 mg% (GS24), respectively. The sensory characteristics were 
not show significant difference in various cheonggukjangs made by differently 
germinated soybeans. The germinated soybean enhanced the physiological 
characteristics of cheonggukjang but did not affect on sensory quality.

P12 -054

Physiochemical Characteristics of Makgeolli and Yakju Brewing 
according to the Rice Variety
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, Soon-Jae 
Kim, Hee-Dong Kim Gyeonggido Agricultural Research & Extension 
Services, Korea

In order to study makgeolli and yakju manufacturing characteristics according 
to different varieties of rice, the research team produced fermented liquor made 
of Chucheongbyeo (C), Andabyeo (A), Deuraechanbyeo (D), Dasan No.1 byeo 
(D1) and Seolgaengbyeo (S) and compared their physio-chemical and sensory 
characteristics. We investigated the quality characteristics of manufactured 
makgeolli and yakju. The proximate rice moisture, crude protein, 1,000 grain 
weight, amylose and alkali digestive value were 13.1-14.3, 4.9-7.5, 19.56- 
24.13, 18.9-21.6 and 4.1-6.1, respectively. The breakdown D1 was the highest 
among the rice cultivars. C-based cooked yakju had the highest alcohol content 
at 20.5%, while cooked yakju made of S had about 17.7% alcohol. A-based 
uncooked yakju had the highest alcohol content at 19.1%, while uncooked 
yakju made of D1 and S had about 18.5-18.6% alcohol. Makgeolli of made C 
koji had the highest alcohol content at 17.1%, while makgeolli of made of D1 
and S koji had about 14.3-14.5% alcohol. The highest score sweat and acid 
were found for the D1 koji in sensory test.

P12 -052

Characteristics of Cheonggukjang Containing with Chinese Cabbage 
Fermented with Different Type of Starters
Jin Hak Kim*, Kyoung Myoung Kang, La Young Park, Shin Ho Lee 
Department of Food Science and Technology, Catholic University of Daegu, 
Korea

The characteristics of cheonggukjang prepared with cooked soybean containing 
10% Chinese cabbage fermented with three different kinds of starters, such as 
B. licheniformis B-59 (B), B. licheniformis B-59 and L. plantarum A-2 (BL), 
and starter inoculated B. licheniformis B-59 after 8 h cultivation of L. plantarum
A-2 (LB) were investigated. The pH changes of cheonggukjangs with different 
starters (B and BL) did not show significant difference during fermentation for 
3 days at 37°C except LB. The lactic acid bacteria count of cheonggukjangs
were 5.55 (B), 6.45 (BL), and 7.23 (LB) log CFU/mL after fermentation for 3 
days at 37°C, respectively. The slime contents of cheonggukjangs with or with-
out Chinese cabbage were 5.12 (control), 4.84 (B), 5.09 (BL) and 0.91 (LB) %, 
respectively. The sensory evaluation of cheonggukjangs fermented with BL 
showed the highest score in the flavor, taste, and texture. The cheonggukjangs
fermented with BL showed the highest total polyphenol contents, DPPH radical 
scavenging ability, ABTS radical scavenging ability, and SOD-like activity 
among different starter inoculated cheonggukjangs.

P12 -055

Physiochemical Characteristics of Makgeolli Brewing by Boramchan-
byeo Cultivars
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, Soon-Jae 
Kim, Hee-Dong Kim Gyeonggido Agricultural Research & Extension 
Services, Korea

Fermentation and quality characteristics of makgeolli using B cultivars were 
prepared with production method, milling degree and different yeast added 
ratio. The raw materials of brewing were examined which contents general 
components, minerals, moisture, crude protein and RVA. Also, I investigated 
the quality characteristics of manufactured makgeolli. The proximate rice 
moisture, crude protein, 1,000 grain weight, amylose and alkali digestive value 
were 13.1%, 19.8, 23.23 g, 19.8 and 6.1, respectively. As a result of mineral 
analysis, the content of P and potassium were the higher than the other mineral 
components. The team milled unpolished B by different degrees of milling 
(DOM; 0, 5, 7, and 10%) kept them at 20°C and examined the fermentation for 
5 days. When the milling degree was 96% the highest alcohol content of 18.6% 
was produced. The result showed that the amount of total acid increased with 
more higher milling degree. The maximum amount of ethanol (18.2%) was 
produced when 1.0% yeast were added to cooked B and fermented at 20°C for 
5 days. But this B makgeolli also showed the best overall acceptability in 0.75% 
yeast.
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P12 -056

Physicochemical Characteristics of Korean Traditional Soju
Fermented from Rice and Cereals
Dae-Hyoung Lee*, Heui-Yun Kang, Yongseon Lee, Chang Hui Cho, In Tae 
Park, Hee-Dong Kim Gyeonggido Agricultural Research & Extension 
Services, Korea

A considerable number of worldwide famous alcoholic beverages are hard 
liquors. A continuous research on those well- known global hard liquors in 
distillation formula, mature methods and time is resulting in technology accu-
mulation while any research in our hard liquor is inadequate level. A research to 
develop a mixed grains-used hard liquor to enhance the favor and taste was 
conducted. First, the experiment result of fermentation characteristics by grain 
showed the rice and millet high in alcohol output of 18.5, 17.9%, respectively, 
while sorghum and barley were low as 16.6%. Rice>sorghum>barley>millet 
were the order appeared as the result of sensory evaluation done after distilling 
the sojus with 40% alcohol. The experiment of fermentation characteristics by 
add quantity showed every grains different in fermentation, and sensory test 
showed excellent with 1 kg of barley, 1.5 kg of sorghum, 1 kg of millet being 
added. The experiment of fermentation characteristics by mixed grains showed 
the fermented liquor made from sorghum + rice low in alcohol, acidity, amino 
acid and excellent in sensory taste in general.

P12 -059

Bioconversion of Sucrose to Trehalose Using Enzymatic Sequential 
Reaction in Combined Cross-linked Enzyme Aggregates
Dong-Hyun Jung*, Jong-Hyun Jung, Dong-Ho Seo, Cheon-Seok Park 
Graduate School of Biotechnology and Institute of Life Sciences & Resources, 
Kyung Hee University, Korea

Trehalose (C12H22O11), α-D-glucopyranosyl-(1→1)-α-D-glucopyranoside, is a 
nonreducing diglucoside which found in various organisms, microorganisms, 
insects and some plants and applied to development of additives, stabilizers and 
sweeteners in the food, cosmetic and pharmaceutical industries. Maltooligosyl-
trehalose synthase (MTSase), maltooligosyltrehalose trehalohydrolase (MTHase), 
and amylosucrase (Asase) were utilized in combined cross-linked enzyme 
aggregates (combi-CLEA) to achieve bioconversion of sucrose to trehalose. 
The combi-CLEA of the three enzymes was established with various organic 
solvents and glutaraldehyde as a cross-linker and shown trehalose synthesis 
from sucrose. The optimum enzyme ratio was determined to be 8 : 0.5 : 0.5 
(Asase : MTSase: MTHase). In order to improve the trehalose production, 
bovine serum albumin was co-aggregated with the enzymes as proteic feeder. 
Finally, the combi-CLEA of three enzymes conversion yield is 7.8% from 
sucrose to trehalose. In addition, it was confirmed that this combi-CLEA had 
the reusability without any activity loss about three cycles for each 24 h 
reaction.

P12 -057

Characterization of Farm-made Brown Rice Vinegar by Traditional 
Static Fermentation
Chang Ho Baek*, Joo-Yoen Kim, Ji-Ho Choi, Han-Seok Choi, Seong-Yeol 
Baek, Hye Sun Choi, Hye Young Park, Seok-Tae Jeong, Yong-jin Jeong1, 
Joong-Ho Kwon2, Soo-Hwan Yeo Department of Agro-food Resource, 
National Academy of Agricultural Science, RDA, Korea, 1Department of Food 
Science and Technology, Keimyung University, Korea, 2Department of Food 
Science and Technology, Kyungpook National University, Korea

We investigated the possibility of preparing brewing brown rice vinegar by 
traditional static fermentation. For this purpose, we studied to compare physico-
chemical characteristics of brewing vinegar at different temperature and filtra-
tion. The alcohol content was high about 2% at 30°C fermentation than 20°C
fermentation. The saccharifying activity was influenced by temperature. How-
ever, 4-5 weeks after the acetic acid fermentation, there was showed the highest 
titratable acidity, since then it decreased. In addition, titratable acidity was 
affected by filtration method. It was showed that titratable acidity was high in 
forced filtration than traditional filtration. Various organic acids were detected 
to initial fermentation stage. As fermentation progressed, acetic acid was only 
detected. Total free amino acid content was high at 30°C than 20°C. Also free 
amino acid content was increased and decreased according to acetate content at 
the acetic fermentation process. Quality of brown rice vinegar prepared by 
forced filtration method at 30°C was the most excellent.

P12 -060

Overexpression and Enzymatic Characterization of an Extremely 
Thermostable Cyclomaltodextrinase from Hyperthermophilic Archaean 
Thermococcus sp. CL1
Jae-Eun Lee*, Jong-Hyun Jung, Dong-Ho Seo, Cheon-Seok Park Graduate 
School of Biotechnology and Institute of Life Sciences & Resources, Kyung 
Hee University, Korea

Cyclomaltodextrinase (CDase, EC 3.2.1.54) are classified as glycoside hydrolase 
family 13, which could hydrolyze soluble starch, pullulan and cyclodextrin to 
maltose by cleavage of α-1,4-glycosidic linkages. From genome sequencing of 
hyperthermophilic archaea Thermococcus sp. CL1 isolated from hydrothermal 
vent of Pacific Ocean, we found that there are various amylolytic enzymes. 
Among those, a gene composed 1,947 nucleotides encoded CDase homologue 
(CLCD) was uncovered. It has 56% homology with a maltogenic amylase from 
Pyrococcus furiosus, respectively. To investigate enzymatic properties of this 
enzyme, the clcd gene was cloned and expressed in Escherichia coli. Purified 
rCLCD displayed extremely thermostable properties, with an optimal temper-
ature of 85°C and had melting temperature at 93°C. rCLCD existed as monomer 
and had more reactive with substrates such as cyclodextrin and maltooligosac-
charides than soluble starch and pullulan. Especially, The rCLCD preferentially 
hydrolyzed α-CD, and showed ring-opening reaction by cleaving one α-1, 
4-glycosidic linkage of cyclodextrin ring to produce corresponding single 
maltooligosaccharide at the initial stage.

P12 -058

Quality Characteristics of Manufactured Brewing Vinegar Nuruk as 
Starter 
Da-Hee Jeong*, Joo-Yeon Kim, Chang Ho Baek, Han-Seok Choi, Ji-Ho Choi, 
Seong-Yeol Baek, Hye Sun Choi, Hye Young Park, Seok-Tae Jeong, Yong-jin 
Jeong1, Soo-Hwan Yeo Department of Agro-food Resource, National Academy 
of Agricultural Science, RDA, Korea, 1Department of Food Science and 
Technology, Keimyung University, Korea

We studied condition preparing brewing vinegar starter. Grinding wheat and 
wheat bran mixture was prepared for starter and inoculated with two kinds of 
fungi, A. kawachii (AK) and R. japonicus (RJ). It was incubated at 28-30°C for 
27 days. Characteristic of manufactured starter was pH 6.59, titratable acidity 
0.7, and amino acidity 3.07. The AK and RJ strains were pH 6.34-6.41, 
titratable acidity 0.8-1.3 and amino acidity 1.15-2.07. For 10 days, α-amylase 
and glucoamylase activity decreased in control and RJ but, it increased in AK. 
Acidic protease activity of AK and RJ nuruk increased for 7 days. Enzyme 
activity in 20°C decreased slowly. Enzyme activity depending on different 
packaging method was high about 20% in vacuum package than zipper bag.

P12 -061

Screening of Bojoongikki-tang Fermenting Lactic Acid Bacteria and 
Compound Changes of Fermented Bojoongikki-tang
Hyun Cheol Jeong*, Mi-Hyun Kim, Young Kyoung Rhee, Kyungtack Kim, 
Young-Chul Lee, Jin Yeul Ma1, Chang-Won Cho Process Technology Research 
Group, Korea Food Research Institute, Korea, 1TKM-Based Herbal Drug 
Research Group, Korea Institute of Oriental Medicines, Korea

Bojoongikki-tang (BJT), one of the traditional herbal medicine formulae, has 
been known to treat enervation in the oriental medicine. In this study, we 
investigated the possible application of lactic acid bacteria to ferment BJT and 
compound changes of BJT were confirmed using HPLC. In the results of BJT 
fermentation using 47 lactic acid bacteria, we selected 10 lactic acid bacteria 
significantly reduced the pH of BJT. The HPLC results showed significant 
compound bioconversions of the BJT fermented with 10 lactic acid bacteria. In 
fermented BJT, two peaks increase and two peaks decrease were observed. Peak 
A (RT: 7.4 min) and peak B (RT: 14.8 min) were reduced by 22-95 and 5-96% 
in 10 strains, respectively. Peak C (RT: 18.8 min) and peak D (RT: 24.8 min) 
were increased in 2.5-15.7 and 7.5-19.5 fold in 10 strains, respectively. Among 
them, the number 4 strain showed the most pronounced compound changes 
(peak A: 95% decrease, peak B: 96% decrease, peak C: 15.6 fold increase, peak 
D: 19.5 fold increase).
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P12 -062

Screening of Socheongryong-tang Fermenting Lactic Acid Bacteria 
and Compound Changes of Fermented Socheongryong-tang
Hyun Cheol Jeong*, Sang Yoon Choi, Hee-Do Hong, Young-Chan Kim, 
Jeonghae Rho, Jin Yeul Ma1, Chang-Won Cho Process Technology Research 
Group, Korea Food Research Institute, Korea, 1TKM-Based Herbal Drug 
Research Group, Korea Institute of Oriental Medicines, Korea

Socheongryong-tang (SCT), a herbal remedy, has been widely used to treat 
respiratory disease such as cough and asthma in Oriental countries. In this 
study, we investigated the possible application of lactic acid bacteria to ferment 
SCT and compound changes of SCT were confirmed using HPLC. In the results 
of SCT fermentation using 47 lactic acid bacteria, we selected 10 lactic acid 
bacteria significantly reduced the pH of SCT. The HPLC results showed 
significant compound bioconversions of the SCT fermented with 10 lactic acid 
bacteria. In fermented SCT, two peaks increase and two peaks decrease were 
observed. Peak A (RT: 7.4 min) and peak B (RT: 14.8 min) were reduced by 
7-94 and 32-91% in 10 strains, respectively. Peak C (RT: 18.8 min) and peak D 
(RT: 24.8 min) were increased in 2.1-4.9 and 1.4-8.6 fold in 10 strains, respec-
tively. Among them, the number 7 strain showed the most pronounced compound 
changes (peak A: 92% decrease, peak B: 91% decrease, peak C: 4.8 fold 
increase, peak D: 8.6 fold increase).

P12 -065

Antimicrobial Bacterioncin SH01 Produced by Enterococcus faecium
SH01 Isolated from Mukeunji, a Korean Over Ripened Kimchi
Sung Hoo Seo*, Wang June Kim Department of Food Science & Technology, 
Dongguk University, Korea

Bacteriocin producing lactic acid bacteria was isolated from mukeunji and 
identified as E. faecium after 16S rRNA sequencing. Bacteriocin SH01 has a 
strong antimicrobial activity against Lis. monocytogenes KCTC 3569 and Lb. 
curvatus KFRI 166. The maximum titer of bacteriocin production in MRS broth 
was estimated to be 1,280 AU/ml. The activity of bacterioncin SH01 was totally 
inactivated by proteolytic enzymes and partially inactivated by α-amylase. 
Through tricine-SDS-PAGE, molecular weight of crude bacteriocin SH01 was 
estimated to be 3.0 kDa and its gene was located on plasmid. Its antimicrobial 
activity was remained even autoclaving and exposure to various pH’s (pH2-12).

P12 -063

Simultaneous Utilization of Mixed Sugar by Lactic Acid Bacteria
Kyenghoon Jeong*, David A. Mills1, Jaehan Kim Depratment of Food 
Nutrition, Chungnam National University, Korea, 1Department of Viticulture 
and Enology, University of California, USA

Lactic acid bacteria have been used as probiotics and for the Industrial 
production of lactic acid. In addition, it’s been noticed as a biotechnical strains 
such as an oral vaccine delivery system, food grade antibiotic producing strains, 
as well as bio-based chemical production host. Currently, starch is a main 
substrate for the production of bio-based chemical and energy, however, it does 
not fit the economic feasibility particularly in Korea. Since Korea was sur-
rounded by sea, red or brown algae can be an attractive substrate in terms of 
high economic profit and sustainability. Major component of algae hydrolyzates 
are galactose, anhydrosegalactose and glucose. To increase the product yield, 
thus, host microbes have to use all carbohydrates in the substrate efficiently or 
quickly. While most microbes possess carbon catabolite repression (CCR) 
which results in a sequential utilization of mixed sugar, Lactobacillus brevis, 
Lactobacillus buchneri possess a relaxed CCR mechanism allowing the simul-
taneous sugar utilization. By exploiting CCR-negative phenotypes, high produc-
tivity and fermentation efficacy through simultaneous utilization of mixed sugar 
can be achieved.

P12 -066

Cloning and Characterization of 4-α-glucanotranferase from Deino-
coccus geothermalis
Jae-Min Ko*, Cheon-Seok Park1, Jong-Tae Park Department of Food Science 
and Technology, Chungnam National University, Korea, 1Graduate School of 
Biotechnology and Institute of Life Science and Resources, KyungHee 
University, Korea

4-α-Glucanotransferase (αGTase) gene was cloned from Deinococcus geother-
malis and expressed in Escherichia coli. The protein was purified by nickel 
ion-nitrilotriacetic acid affinity chromatography. The gene encodes an enzyme 
having 503 amino acid residues for a 57.2 kDa molecular weight. αGTase 
produced disproportionation products which are catalyzed by intermolecular 
transfer reaction of α-1,4-glycosidic linkages using substrates such as linear 
maltodextrins (MDs), amylose, and amylopectin. The maximal activity of the α
GTase was observed at wide range of pH from 6.0 to 9.0 and 55°C. Metal ion (5 
mM) such as Ni2+, Fe2+ and Mn2+ increased the αGTase activity, but Ca2+ and 
Cu2+ decreased the enzyme activity. When Ni2+ was added to the reaction, the 
enzyme activity increased two times compared with that of no-metal ion. 
Reaction products from each MDs (glucose to maltoheptaose) were analyzed 
using thin-layer chromatography and high-performance anion exchange 
chromatography. αGTase disproportionated G3 to MDs with 12% long chains 
(>DP7). The reaction products using G7 as a substrate, however, consisted of 
MDs having more than 27% long chains (>DP7).

P12 -064

Consumption of Human Milk Oligosaccharide by Bifidobacterium 
infantis
Jihyeon Kim*, David A. Mills1, Jaehan Kim Depratment of Food Nutrition, 
Chungnam National University, Korea, 1Department of Viticulture and Enology, 
University of California, USA

Bifidobacterium infantis is noticeable as probiotics which inhabits in the 
intestine of infant gut. Human milk contains a significant amount of oligosac-
charide as much as protein, but most of oligosaccharides cannot be digested by 
human body accumulating infan gut. According to recent result, Bifidobacterium 
infantis has a set of genes which enable to decompose human milk oligosaccha-
ride. Meanwhile, it is still unidentified that the specific expression of catabolizing 
enzymes that required the consumption of milk oligosaccharide. In this study 
we analyzed the quantitative protein expression using nanoLC-chip-Q-TOF, 
metabolic pathway and their regulation was determined thoroughly.

P12 -067

Characterization of Leuconostoc mesenteroides and Pediococcus 
acidilactici Isolated from Kimchi as a Starter for Low-salt Fermented 
Foods
So-Yeon Kim*, Na-Kyoung Lee, Su Jin Eom, Hyun-Dong Paik Division of 
Animal Life Science, Konkuk University, Korea

The objective of this study was to develop a starter for low-salt fermented 
foods. Sixty lactic acid bacteria strains were isolated from kimchi by using 
phenylethyl alcohol-sucrose agar (for the isolation of Leuconostoc spp. and 
Pediococcus spp.) as a selective medium. Of these isolated strains, only 6 
showed tolerance to 10% sodium chloride. Four strains (SY31, SY32, SY33, 
and SY34) were identified as Leuconostoc mesenteroides, and 2 strains (SY21 
and SY22) were identified as Pediococcus acidilactici by 16S rRNA sequencing. 
These 6 strains were found to exert a broad spectrum of antimicrobial effects 
against most gram-positive bacteria. L. mesenteroides (4 strains) and P. acidilactici 
(2 strains) were incubated in Lactobacilli MRS medium with 20% sucrose for 
the production of dextran. The amounts of dextran produced by L. mesenteroides
and P. acidilactici were 18.7-26.18 g/L and 3.77-5.62 g/L, respectively. These 
results suggest the possible use of these isolated strains as starters for low-salt 
fermented foods.
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P12 -068

Cloning and Characterization of Thermostable Starch Binding 
Domain from Thermoanaerobacter ethanolicus 39E
Il Nam Oh*, Jong-Tae Park Department of Food Science & Technology, 
Chungnam National University, Korea

Carbohydrate binding module 20 (CBM20), the so-called starch binding 
domain (SBD) is one of the CBM family that shows an ability to bind granular 
starch. CBM20 from glucoamylase in Aspergillus niger has been studied and it 
accelerates hydrolysis of granular starch. The CBM20 gene was cloned from 
amylopullulanase (APU) of Thermoanaerobacter ethanolicus 39E and expressed 
in E. coli. The protein was purified by nickel ion-nitrilotriacetic acid affinity 
chromatography. The protein that consists of 125 amino acids has molecular 
mass of 1.4 kDa. The binding assay was conducted with corn starch, and the 
thermostability of the protein was determined. The CBM20 had the highest 
binding ability at pH 5.5. The concentration of CBM20 was decreased 1.5% at 
50°C and 31.8% at 55°C in 1 h. The binding kinetics of CBM20 to granular 
corn starch was determined by Langmuir isotherm at pH 5.5 and 20°C. The 
maximum binding concentration was 16.13 µmole/(g starch) and the Langmuir 
equilibrium constant was 5.7 × 103 M-1. The SBD from T. ethanolicus 39E can 
be a good fusion partner of amylases to improve hydrolysis of granular starch in 
low temperature starch conversion and bioethanol production.

P12 -071

Overexpression of the Gene for a Codon-optimized Thermostable 4-
α-glucanotransferase in Bacillus subtilis
Min Su Kim*, Jun Hyuck Jang, Young Wan Kim Department of Food and 
Biotechnology, Korea University, Korea

4-a-Glucanotransferases (aGTases) are useful biocatalysts in starch industries 
due to the transglycosylation activity. In this study, we investigated the effect of 
codon optimization to a rare codon cluster at the N-terminus of 4-a-glucano-
transferase from Thermus thermophilus (TTaGT) on the expression level of the 
gene in Bacillus subtilis. Six rare codons at the N-terminus of TTaGT were 
chosen, and TTaGT-P4CCG and TTaGT-mut6 were constructed, which have the 
fitted codon at the first rare codon and the fitted codons at all six chosen rare 
codons, respectively. On the basis of the aGTase activity of the crude cell 
extracts, the relative productivities of 1:3.0:5.8 were determined for TTaGT, 
TTaGT-P4CCG, and TTaGT-mut6 in B. subtilis, respectively. Upon purifying 
TTaGT-mut6 from the cell extract by heat treatment, the B. subtilis system had 
benefit compared to the E. coli system, yielding 1.5-fold improvement of the 
specific activity.

P12 -069

Probiotic Characterization of Lactobacillus plantarum and Pedio-
coccus acidilactici with Antimicrobial and Antifungal Effects from 
Kimchi
Su Jin Eom*, So-Yeon Kim, Na-Kyoung Lee, Hyun-Dong Paik Division of 
Animal Life Science, Konkuk University, Korea

The objective of this study was to isolate lactic acid bacteria with probiotic 
characteristics from kimchi. Lactic acid bacteria with tolerance to pH 3 substances 
and 10% sodium chloride were isolated using Lactobacillus selective medium 
and phenylethyl alcohol-sucrose agar. Sixty lactic acid bacteria strains were 
isolated, with only 3 strains among these isolates showing tolerance to pH 3 
substances and 10% sodium chloride. Strain SY23 was identified as Pediococcus 
acidilactici, and 2 strains (SY11 and SY12) were identified as Lactobacillus 
plantarum by 16S rRNA sequencing. These 3 strains (SY23, SY11, and SY12) 
were found to exert a broad spectrum of antimicrobial effects against most 
gram-positive bacteria and molds. 3 strains showed 97.6%-100.2% survival 
rates in artificial gastric juice (pH 2.5, 1% pepsin) and 94.5%-101.4% survival 
rates in artificial bile acid (pH 7.0, 0.3% oxgall). An assay with an API ZYM 
kit showed that these 3 strains do not produce the harmful enzyme, β-glucuro-
nidase. These results demonstrate the potential applications of the probiotic 
strains from kimchi.

P12 -072

Solution of Makgeolli Production Method Using Fruits of Opuntia 
humifusa
Heui-Yun Kang*, Changhui Cho, Daehyoung Lee, Intae Park, Soonjae Kim 
Food & Agricultural Engineering Team, Department of Crop Development, 
Gyeonggido Agricultural Research & Extension Services, Korea

Cheonnyuncho, Opuntia humifusa, is a cactus as main agricultural product of 
Gyeonngi province that cultured over middle region of Korea. Cheonnyuncho 
fruits are difficult for process because it has spongy tissue for red color. Using 
the fermented of makgeolli with Cheonnyuncho fruits was resolved a problem 
for spongy tissue of Cheonnyuncho friits. The syrup of the Cheonnyuncho fruits 
was got solved by the osmotic effect of red pigment in fruits and in that the 
contents of the dissolution. When cheonnyuncho fruits syrup was added 15% of 
makgeolli, makgeolli is good in the process-specific technology that provides 
sensory of smooth swallow. Functional fermented Cheonnyuncho fruits syrup 
of pigment extraction methods was not destroyed the pigment to maintain a 
stable color by pH control and extraction by sugar. Cheonnyuncho fruits syrup 
excellent flavor of the fruit by mixing the above and colors that provide a new 
type of wine, while makgeolli was ensured to mix ingredients such as flour. 
This study has the advantage that Cheonnyuncho fruits syrup was extracted 
internal of the fruit sponge tissue which of the effect of color of makgeolli that 
does not require additional flour.

P12 -070

Cloning and Characterization of Monoamine Oxidases from Arthro-
bacter sp.
Jae-Ick Lee*, Jin-Hyo Kim1, Han-Jun Hwang, Young-Wan Kim 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 the rapid detection and quantification of biogenic amines in foods, two 
genes for monoamine oxidases from Arthrobacter sp. designated as AmAO1 
and AmAO3 were cloned and expressed. The activity was measured according 
to the method of peroxidase coupled reaction with modifications. AmAO1 
showed its maximum activity at 55°C and pH 6.5, whereas AmAO3 was 
determined as 35°C and pH7.0. AmAO1 and AmAO3 exhibited a substrate 
spectrum including monoamines and histamine with the relative kcat/KM values 
of 100:49.6:7.6 and 100:32:0.1 for 2-phenylethylamine, tyramine, and histamine, 
respectively and AmAOs represented substrate inhibition on 2-phenylethylamine
and tyramine. Ki values were 2-phenylethylamine 0.72-2.4 mM and tyramine 
1.0-6.4 mM.

P12 -073

Comparions of Growth Kinetics for Bacillus cereus Vegetative Cell 
and Spore and Staphylococcus aureus on Preprocessed Namul and 
Root Vegetables
Lkhagvasarnai Enkhjargal*, Soojin Kwak, Hyejin Jo, Kisun Yoon Department
of Food and Nutrition, Research Institute of Human Ecology, Kyung Hee 
University, Korea

Consumption of preprocessed namuls (PN) and root vegetables (RV) has been 
increased greatly since early 2000’s with the economic and health concern 
growth and expansion of school food service. In this study, we developed 
predictive growth models for B. cereus vegetative cell (VC) and spore and S. 
aureus on PN and RV. Each strain was inoculated onto samples with an initial 
concentration of 3 log CFU/g and stored at 8, 13, 24, and 35°C. In primary 
models, SGR values of B. cereus spore were faster than those of B. cereus VC, 
regardless of kind of vegetables at 24 and 35°C, while LT values of B. cereus
spore was longer than those of B. cereus VC, except for burdock. The SGR of 
S. aureus were faster than those of B. cereus at 24 and 35°C, but no strain 
difference was observed at 13°C. Compared to B. cereus, LT values of S. aureus
was shorter at 13 and 24°C. B. cereus growth was not observed in bracken at 1
3℃ and all strains was not observed in lotus at all temperatures. Both the Bf 
and Af values for SGR and LT models were found to be closed 1, indicating 
that the induced secondary model shows suitable performance to predict the 
growth of B. cereus and S. aureus in all vegetables.
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P12 -074

Degradation of Aflatoxins by Fungal Isolates from Meju
Sun Min Yang*, Myung Jae Nam1, Lin Tao, Soo Hyun Chung Department 
of Food and Nutrition, Korea University, Korea, 1Department of Food Science 
and Technology, Seoul Women's University, Korea

Fungal isolates were obtained from aflatoxin-free meju samples collected from 
2007 to 2011 in Korea, and then their ability of degrading aflatoxin was 
investigated. Seven isolates showed to degrade aflatoxin B1 (AFB1) in liquid 
culture, and the AFB1-degrading fungi were identified as follows: 5 strains of 
Aspergillus spp., 1 of Rhizopus spp., and 1 of Eurotium spp. The ability of 
degrading AFB1 was measured by thin-layer chromatography (TLC) and 
high-performance liquid chromatography (HPLC). Also, crude enzymes 
(extracellular enzyme) from the fungal culture showed to degrade AFB1 and 
aflatoxin B2, G1, and G2 as well.

P12 -077

Antibacterial and Antioxidant of Wheat Bran and Germ
Eun-Hye Ka*, Eun-Ji Choi1, Hak-Sung Lee1, 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 Staphylococcus aureus, 
Bacillus cereus, Listeria monocytogenes, Escherichia coli, and 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 determined. 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. The 
antioxidative capacity was evaluated by 2, 2-diphenyl-1-picrylhydrazyl (DPPH). 
Total phenolic content was also investigated. Wheat germ showed higher free 
radical scavenging effect than wheat bran. Results suggested that wheat bran 
extract has the potential for the development of natural antimicrobials and food 
preservatives for controlling food-borne pathogens.

P12 -075

Degradation of Ochratoxin A by Fungal Isolates from Meju and 
Red Pepper Powders
Myung Jae Nam*, Sun Min Yang1, Lin Tao1, Soo Hyun Chung1 Department 
of Food Science and Technology, Seoul Women's University, Korea, 
1Department of Food and Nutrition, Korea University, Korea

Fungal isolates were obtained from meju and red pepper powder samples 
collected from 2010 to 2011, and then their ability of degrading ochratoxin A 
(OTA) was investigated. Four fungi showed to degrade OTA in liquid culture 
and the OTA-degrading fungi were identified as black Aspergillus spp. The 
ability of degrading OTA was detected by thin-layer chromatography (TLC) 
and high-performance liquid chromatography (HPLC). Also, crude enzymes 
(extracellular enzyme) from the fungal culture showed to degrade OTA.

P12 -078

Physicochemical and Sensory Properties of Commercial Makgeolli
Boyoung Kim*, Yesung Hur, Sangyun Kim, Misook Kim, Youngseung Lee, 
Yoonhwa Jeong Department of Food Science and Nutrition, Dankook 
University, Korea

This study was performed to examine the qualities of commercial makgeollies
in Korea. The pH was variable depending on samples ranging from 3.5 for M5 
to 4.5 for M1. M1 exhibited the highest amount of the total soluble contents 
while the lowest amount was found in M4 and M5. M1 contains considerable 
amount of reducing sugars (31.5 mg/mL) compared to others (4.0-5.5 mg/mL). 
The M1 showed the highest total sugar with 58.5 mg/mL, whereas M2 showed 
the lowest (11.8 mg/mL). For the consumer testing, M4 was most liked by 
consumers showing the overall liking of 5.6 out of 9, while M3 was least liked 
with mean overall liking of 3.9. The descriptive analysis did not show 
significant differences in sourness, astringency and flavor among samples. 
However, the highest intensity of sweetness was observed in M3, while the 
lowest in M7. The correlation analysis revealed that the reducing sugar, total 
soluble contents, L value, total sugar, and lightness intensity were positively 
correlated each other. 

P12 -076

Characterization of Flagellatropic Salmonella Phage, iEPS5
Younho Choi*, Jaewoo Bai, Sangryeol Ryu Department of Food and Animal 
Biotechnology, Department of Agricultural Biotechnology and Center for 
Agricultural Biomaterials, Seoul National University, Korea

Bacteriophages are obligate intracellular parasites of bacteria and generally 
infect a single bacterial strain only, or related strains from the same species. 
Phage encounters its bacterial host during random motion and attaches via 
specific receptor sites that may be any one of a wide variety of cell surface 
molecules. From the random mutant library screening, we isolated five phage- 
resistant mutants, which were amotile and non-flagellated. To assess the relation-
ship between flagella and phage infection, several flagella-related mutants 
(DmotA, DcheY, SJW2811, and SJW3076) were tested for their sensitivity to 
iEPS5. Interestingly, counterclockwise (CCW)-biased mutants were sensitive to 
iEPS5 but clockwise (CW)-biased mutants were resistant, implying that the 
CCW rotation of flagella is essential for the infection of Salmonella by iEPS5. 
Moreover, the direction of flagellar rotation was related to the binding of iEPS5 
to its receptor flagellar filament: iEPS5 only adsorbed to CCW rotating flagella. 
By challenge assay using polyhook strain, we also found that flagellar filament 
could be a site for DNA injection, suggesting a new infection mechanism of 
flagellatropic bacteriophage.

P12 -079

Production of 1,4-Dihydroxy-2-naphtoic Acid (DHNA) by Weissella 
paramesenteroides RIS-98 Isolated from Nuruk 
Mi-kyung Lee*, Yu-Ri Lee, Jae Hak Sohn College of Medical and Life 
Science, Silla University, Korea

The aim of this study is to isolate and characterize the lactic acid bacteria 
(LAB) producing 1,4-dihydroxy-2-naphtoic acid (DHNA). LABs were isolated 
from nuruk and makgeolli by spread plate method using Lactobacilli MRS 
medium. Isolated strains were cultured in MRS broth on 25°C, 150 rpm. The 
DHNA from the cultures was analyzed by HPLC. The DHNA concentration 
from cultures of strain RIS-98 was detected 0.079 ug/ml. The temperature and 
pH for optimum growth of strain RIS-98 was 30°C and pH 6-7, respectively. 
Strain RIS-98 showed 99.44% with Weissella paramesenteroides in similarity 
based on 16S rDNA gene sequence.
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P12 -080

Fermentative Properties of Makgeolli with the Addition of Cultivated 
Wild Ginseng
Haiyan Song*, Jiyeon Lee, Inyong Kim, Misook Kim, Youngseung Lee, 
Yoonhwa Jeong Department of Food Science and Nutrition, Dankook 
University, Korea

This study was carried out to evaluate the cultivated wild ginseng supplemented 
makgeolli in terms of chemical, microbiological and sensory attributes. Various 
concentration of ginseng (0.5, 1.0 and 1.5%) was added to rice, and then 
simultaneously saccharified and fermented by nuruk and yeast. Ethanol was 
produced from 18.0 to 18.6% for 7 days in all experimental fermentation 
batches. The increased addition of ginseng decreased total and reducing sugars 
during the fermentation period. There was a similar tendency for microbial 
population such as lactic acid and total aerobic bacteria, and yeast. In the 
sensory evaluation, 1.5% ginseng-added makgeolli showed the highest intensity 
in sweetness and ginseng aroma.

P12 -083

The Physicochemical Properties from Red Rice and Black Rice 
Fermented with Phellinus baumii
Sol Kim*, Kyung-Je Kim1, Jong-Bang Eun Department of Food Science and 
Technology and Functional Food Research Center, Chonnam National 
University, Korea, 1Jangheung Research Institute for Mushroom Industry, 
Korea

The physicochemical properties of red rice and black rice fermented with 
Phellinus baumii were investigated to improve the functionality of red rice and 
black rice. The fatty acid and total organic acid contents of rice fermented with 
Phellinus baumii were higher on than unfermented rice. Unfermented rice 
contained only glucose, on the other hand, rice cultivated with Phellinus baumii 
contained glucose, fucose, and maltose. Red rice fermented with Phellinus 
baumii showed the highest fucose content. The potassium and magnesium 
contents of all samples were high, and the total minerals contents except 
calcium were higher in rice cultivated with Phellinus baumii than that in control 
rice. Total free amino acid contents increased after in fermenting rice. The red 
rice fermented with Phellinus baumii contained the highest amount of total 
polyphenol contents. In conclusion, rice cultivated with Phellinus baumii could 
be used as functional food.

P12 -081

Fermentative Properties of Makgeolli with the Addition of Schizandra 
chinensis
Haiyan Song*, Jiyeon Lee, Eunji Kim, Misook Kim, Youngseung Lee, 
Yoonhwa Jeong Department of Food Science and Nutrition, Dankook 
University, Korea

This study evaluated Schizandra chinensis added makgeolli in terms of chemical, 
microbiological and sensory attributes. Makgeolli was prepared with S. chinensis
as a supplemental ingredient at different levels (1, 2, and 3%) in fed-batch 
fermentation. Increased addition of S. chinensis decreased pH whereas increased 
acidity. S. chinensis added makgeolli produced from 16.6 to 17.1% of ethanol 
whereas control yielded 17.4% for 10 days of fermentation period. Total sugars 
and reducing sugars were the highest in 2% S. chinensis-added makgeolli. All 
fermentation batches showed the similar patterns for the number of total aerobic 
bacteria, lactic acid bacteria and yeast during fermentation period. In the sensory 
evaluation, 2% S. chinensis-added makgeolli showed the highest intensity in 
sweetness.

P12 -084

Volatile Compounds and Physicochemical Properties of Mukeunji, 
an Aged Kimchi for Long Periods
Hee-Seok Yang*, Yeun Hong, Hae-Yeong Kim Department of Food Science 
& Biotechnology, Kyung Hee University, Korea

Mukeunji, a type of kimchi that are aged for 6 months or longer, has distinctive 
flavor that is different from the flavor of kimchi. It has strong sourness, typical 
aroma, soft texture, and reduced spiciness that were developed during the long 
aging period. The volatile compound profile analysis for mukeunji was performed 
through headspace-solid phase microextraction-gas chromatography-mass 
spectrometry (HS-SPME-GC-MS). Samples that were aged for 0, 1, 2, and 3 
years were used. Acidity, pH, NaCl concentration, color, hardness, and viable 
cell numbers of lactic acid bacteria (LAB) were also measured. Viable cell 
numbers of LAB, NaCl concentration, and pH were significantly lower in 
samples that were aged for long period. The brightness, redness, and hardness 
for samples with longer aging period were also low compare to the samples 
with shorter aging period. Among 69 volatile compounds identified in 
mukeunji, sulfur compounds (17 compounds), esters (16 compounds), terpenes 
(12 compounds), and alcohols (10 compounds) were major chemical groups. 
Volatile compound profiles in samples with different aging periods were 
different.

P12 -082

Manufacture of Wheat Nuruk Using Indigenous Brewing Micro-
organism and Changes of Its Characteristic
Jeong Sil Choi1,2*, Seok Tae Jung2, Ji Ho Choi2, Han Seok Choi2, Soo Hwan 
Yeo2 1Chonbuk University, Korea, 2National Academy of Agricultural Science,
Korea

The manufacture of liquid starter for Rhizopus oryzae using wheat bran as a 
medium and the changes of its characteristics during storage were investigated. 
To set the optimum culture conditions, the adding rate of wheat bran of 0, 5, 10, 
15, and 20% were used. The results showed that the more wheat bran contains 
in the medium the more mycelia produced. The highest enzyme activities were 
obtained with 5 -15% adding rate of wheat bran. According to the changes in 
enzyme activities of liquid starters during incubation time, they were shown the 
highest enzyme activities between 48 and 72 h of culture. On the basis of these 
results, the liquid starters of R. oryzae were prepared and the effects of stored 
liquid starters (at -18, 4, 10 and 25°C for 7 days) on the nuruk making using 
wheat as a substrate were examined. It was shown that the pH, acidity and 
reducing sugar content of wheat nuruk made with stored liquid starters as well 
as the enzyme activities of those were increased after 1 day storage regardless 
of storage temperatures. As result, it was suggested that the liquid starter for R. 
oryzae using wheat bran as a seed culture would be better to use in 1 day of 
storage.

P12 -085

Detection of 1,4-Dihydroxy-2-Naphthoic Acid from Commercial 
Makgeolli Products
Tae-Jung Kim*, Gi-Seong Moon Department of Biotechnology, Korea 
National University of Transportation, Korea

To support beneficial effects of makgeolli for human health, we investigated for 
the presence of 1,4-dihydroxy-2-naphthoic acid (DHNA), a bifidogenic growth 
stimulator (BGS), from commercial makgeolli products. Among eleven 
makgeolli products (A-K), four showed positive peaks for DHNA in high 
performance liquid chromatography analysis. Makgeolli product A in particular 
contained the highest concentration of DHNA (0.44 ppm), as confirmed by 
liquid chromatography-mass spectrometry. Furthermore, BGS activity of the 
makgeolli product A was higher than those of products in which DHNA was not 
detected. These results indicate that makgeolli can be a good source for DHNA 
and that DHNA-enriched makgeolli could be developed by modifying 
manufacturing procedures and controlling its microbiota. 
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P12 -086

Leuconostoc mesenteroides CJNU 0147 and Lactobacillus casei
CJNU 0588 Improve Growth of a Bifidobacterium lactis Strain in 
Co-cultures
Gi-Seong Moon* Department of Biotechnology, Korea National University of 
Transportation, Korea

Previous studies have confirmed that fermented whey produced by Leuconostoc 
mesenteroides CJNU 0147 or Lactobacillus casei CJNU 0588 display bifidogenic 
growth stimulator (BGS) activity. The present study sought to determine if the 
strain itself can improve the growth of bifidobacteria in co-cultures. In reinforced 
clostridial medium (RCM), both strains stimulated the growth of a Bifidobac-
terium lactis strain during the exponential phase and also stimulated the growth 
during almost all growth phases in whey broth. Fermented whey containing 
viable Leu. mesenteroides CJNU 0147 and L. casei CJNU 0588 maintained 
viability of the B. lactis strain stored at 10°C in MRS broth. Viable cell count of 
the B. lactis strain without the fermented whey was decreased to 5.6 log CFU/mL 
after 15 days, whereas that of the strain with the fermented whey was slightly 
increased to 7.1 log CFU/mL as compared with initial viable cell count of 6.9 
log CFU/mL. 

P13 -002

Encapsulation of Lactic Acid in Starch Matrix via Extrusion: Effect 
of Processing Conditions of Extruder Pressure 
Geun-Pyo Hong*, Yeon-Sul Lee, Ji-Yoo Baek1, Sang-Gi Min, Mi-Jung Choi1 

Laboratory of Food Engineering, Department of Food Science and Biotech-
nology of Animal Resources, Konkuk University, Korea, 1Laboratory of 
Nano-Bio Materials, Department of Molecular Biotechnology, Konkuk University, 
Korea

This study is carried out to investigate the encapsulation of lactic acid in starch 
matrix for emulsified sausages. For the encapsulation of lactic acid in starch, 
the extrusion method was applied by different extrusion pressure level. Their 
particle sizes and morphology encapsulated starch; release rate of lactic acid 
was determined by using Mastersizer®, SEM and electrical conductivity. The 
effect of extrusion pressure level on the particle size was significantly 
decreased. In conclusion, the extruder pressure can manufacture relatively 
smaller size of starch and remain to retain the lactic acid inside starch during 
the meat process. We can predict the lactic acid releasing point when we 
applied to real meat food systems. Moreover, monoglycerides was adsorbed 
around the surface of starch encapsulating lactic acid by SEM analysis and may 
form the stable emulsified meat product when it applies on meat product.

P12 -087

Increased Bacteriocin Activity of a Recombinant Pediococcus 
acidilactici Strain
Gi-Seong Moon* Department of Biotechnology, Korea National University of 
Transportation, Korea

Pediocin PA-1, mainly produced from Pediococcus sp., is a well-known classIIa 
bacteriocin showing strong antilisterial activity. Previously reported Pediococcus 
acidilactici K10 producing the bacteriocin was transformed with pLR5cat(S)_ 
PSAB where pediocin PA-1 structural gene (pedA) is translationally fused with 
a deduced signal sequence of bifidobacterial α-amylase gene for secretion. The 
K10 transformant presented an increased bacteriocin activity when compared 
with native K10. K10 mutant (K10M), where the plasmid for pediocin PA-1 
production is cured, transformed with pLR5cat(S)_PSAB also showed the 
bacteriocin activity indicating the recombinant plasmid works well in the hosts. 
For further evidences, we investigated the transcription status, resulting in the 
increase of transcription level of pedA gene and the detection of both transcripts 
from pediocin operon and PSAB. In co-cultures, K10[pLR5cat(S)_PSAB] 
transformant was more inhibitory against Listeria monocytogenes than K10 
wild type. 

P13 -003

Formation of Micro-porous Hydrogel Matrix
Hyung Bae Gil1*, Si-Kyung Lee1, Sang-Gi Min2, Ji-Yoo Baek1, Kwon Bum 
Kim1,2, Mi-Jung Choi1 1Laboratory of Nano-Bio Materials, Department of 
Molecular Biotechnology, Konkuk University, Korea, 2Laboratory of Food 
Engineering, Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

This experiment was carried out to study the change of ice crystals in frozen 
foods by dependency of pressureand temperature during freezing process, 
concentration and type of hydrogel(gelatin or k-carrageenan) and salt (Na2SO4, 
CaSO4, K2SO4, MgSO4). The various concentration of gelatin (1-5 wt%) and 
k-carrageenan with salt (0.1-0.3 wt%) formed into gel before freezing. For a 
high pressure shift freezing, the pressure was applied under atmosphere, 50 
MPa, 100 MPa, 200 MPa, and then, the pressure was released when the sample 
temperature reached at -50, -40, -30, and -20°C. Immediately, each frozen 
samples were dried under vacuum condition, and then, the size of dried samples 
were measured by using optical microscopy. From our experiment, the pore size 
of gelatin matrix at high concentration was formed larger than at low 
concentration. In the case of k-carrageenan, the smaller pore sizes have formed 
at the lower freezing temperature and the higher concentration of salt. It was 
concluded that low freezing temperature and concentration of hydrogel and 
high concentration of salts may form the smaller ice crystal size resulting in the 
micro-porous matrix.

P13 -001

Optimal Formulation of O/Wprotein/Wpolysaccharide Hydrogel for 
Encapsulation of Fish Oil
Ji-Yoo Baek1*, Ji Sun Kim1, Seon Hui Kim1, Hyung Bae Gil1, Kwon Bum 
Kim1,2, Mi-Jung Choi1 1Laboratory of Nano-Bio Materials, Department of 
Molecular Biotechnology, Konkuk University, Korea, 2Laboratory of Food 
Engineering, Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

Fish oil has been known as a functional food for the support of omega-3 fatty 
acids. However, fish oil can be oxidized easily by oxygen contact during 
storage due to high contents of unsaturated fatty acid. Therefore, our experiment 
has attempted to encapsulation of fish oil within hydrogel of protein by formation 
of OFish oil(FO)/WHeat-denaturation whey protein isolate(HD-WPI)/WHigh methoxyl pectin(HMP). At first, 
we formulated WHD-WPI/WHMP emulsion at high concentrations (20 wt% of WPI 
and 4 wt% of HMP) which are thermodynamic incompatibility at pH 8. For the 
O/WHD-WPI nanoemulsion, the various concentration of Tween®20 was added as 
an emulsifier. The fish oil droplet was presented the largest size of 611.4 nm at 
the 0 wt% of Tween®20. On the other hand, the size of droplet at the addition of 
1 wt% of Tween®20 was the smallest size among the treatments. Therefore, 1 
wt% of Tween® 20 was added into for the formation of oil in hydrogel in water. 
Oil was encapsulated into the protein hydrogel with high encapsulation efficiency 
and the undesirable odor was reduced by trapping within hydrogel.

P13 -004

Effect of Prepared Method on Encapsulation of the Vitamin C 
within Liposomes
Kwon Bum Kim1,2*, Sang-Gi Min2, Ji-Yoo Baek1, Hyung Bae Gil1, Hyun Jin 
Park3, Mi-Jung Choi1 1Laboratory of Nano-Bio Materials, Department of 
Molecular Biotechnology, Konkuk University, Korea, 2Laboratory of Food 
Engineering, Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 3The Graduate School of Life Sciences 
and Biotechnology, Korea University, Korea

Vitamin C (VC)’s bioavailability has been argued due to high molecular weight 
despite essential nutrient for tissues in human body. Therefore, the carrier system for 
VC is necessary for improvement of bioavailability. We manufactured phosphatidyl-
choline (PC) liposomes (0.1 wt%-1.0 wt%) with concentration of VC (0.3 ppm-30 
ppm) by using homogenization method(HM), Bengham method (BM) and diffusion 
method (DM). They were kept at 4°C for 14 days. After encapsulation of VC with 
PC, the particle size, z-potential and encapsulation efficiency (EE) were determined 
by using Zeta-Sizer® and UVspectrophotometer. The mean size of VC loaded lipo-
somes was grown at the HM, DM and BM in order. The VC concentration was not 
influenced any remarkable effects on the mean size and z-potential. However, the 
z-potential was decreased with increasing concentration of PC. During storage 
periods, the z-potential was not changed and the mean size was increased gradually, 
except 0.7 wt% of liposomes with 0.3 ppm of VC. The mean size of VC loaded 
liposomes prepared by BM and DM was irregular. For further study, the EE and 
release rate will be investigated under various environmental conditions.
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P13 -005

The Effect of Mild Ohmic Heating Combined with Ultraviolet 
Irradiation on Inactivation of Escherichia coli K12 in Apple Juice
Seung Hyun Lee*, Soojin Jun University of Hawaii, USA

The effectiveness of a combined ohmic heating and ultraviolet irradiation 
technique on inactivation of E. coli K12 in apple juice has been investigated. 
UV has been widely used in fresh produce processing due to its germicidal 
effect; however, the use of UV is significantly limited in the bacterial inactiva-
tion only on food surface. Although ohmic heating, an advanced thermal 
processing, uniformly heats entire liquid food by the passage of current, heat 
sensitive nutrients within food are often degraded by excessive amount of heat. 
This study was intended to evaluate the effect of mild ohmic heating combined 
with UV irradiation on the inactivation of E. coli K12 in apple juice without the 
loss of nutritional values. The highest and lowest inactivation levels (3 and 1.3 
log values) of E. coli K12 were obtained from samples treated by ohmic and 
UV combination, and UV irradiation, respectively. It might be because the 
electroporation induced by ohmic heating would enhance UV penetration into 
cell membranes, eventually leading to the destruction of the cell. Synergistic 
effects of mild ohmic heating combined with UV could improve the quality and 
safety of liquid foods by extension.

P13 -008

Comparison of Constituents, Antioxidant and Anticholinesterase 
Activities in Lentinus edodes, Sparassis crispa, and Mycolepto-
donoides aitchisonii
Ye Joo Lee*, Mi Ra Lee, Sun Yung Park1, Deuk Sil Oh2, Hwa Sik Park2, 
An Jin Wee2, Sun Byung Yun2, Chang Keun Sung Department of Food 
Science and Technology, Chungnam National University, Korea, 1Department 
of Food and Nutrition, Chungnam National University, Korea, 2Jeollanam-do 
Forest Resource Research Institute, Korea

This study evaluated three edible mushrooms in terms of anti-cholinesterase 
activity, antioxidant activity, and constitueunts such as free amino acid and 
minieral contents. The minimum and maximum macronutrient contents of 
mushrooms were determined as mg/g for Mg (0.72-1.74), Ca (0.06-0.14), K 
(18.51-30.50), and P (2.76-10.48), while minimum and maximum micronutrient 
contents of mushrooms were determined as mg/kg for Zn (25.98-83.93), Fe 
(17.99-80.31), Cu (4.07-16.71), Na (54.99-83.13), and Mn (5.78-12.75). The K, 
P, Cu, Fe, and Zn concentration were determined to be highest in M. aitchisonii.
The total free and essential amino acids were 67.80 mg/g (31.43 mg/g) in L. 
edodes, 64.93 mg/g (31.09 mg/g) in S. crispa, 68.91 mg/g (41.26 mg/g) in M. 
aitchisonii. S. crispa was found to be the most effective mushroom with an 
estimated IC50 value of 5.75 mg/mL on DPPH radical scavenging activities, 
followed by L. edodes (8.83 mg/mL) and M. aitchisonii (8.93mg/mL). S. crispa 
also exhibited the highest total phenolic contents. All mushroom samples 
inhibited acetylcholinesterase (AChE) in a dose dependent manner. 

P13 -006

Antiobesity Action of Sparassis crispa on Male Obese Mice Induced 
by a High Fat Diet
Mi Ra Lee*, Ran Kim, Byung Chan Kim, Ye Joo Lee, Sun Young Park1, 
Deuk Sil Oh2, Eun Jung Yang2, An Jin Wee2, Sun Byung Yun2, Chang Keun 
Sung Department of Food Science and Technology, Chungnam National 
University, Korea, 1Department of Food and Nutrition, Chungnam National 
University, Korea, 2Jeollanam-do Forest Resource Research Institute, Korea

This study was carried out to assess the anti-obesity effect S. crispa on obese 
mice induced by the high-fat (HF) diet. We fed the 7-week-old male C57BL/6 
mice for 12 weeks. Control diet, High fat diet (HF, 45% kcal fat diet), HF+1, 3, 
5% powdered S. crispa. Feeding mice an HF for 12 weeks resulted in a signifi-
cant increase in body weight, as compared with normal control mice. S. crispa 
treatment of obese mice decreased the body weight in a dose dependent manner. 
The S. crispa diet group significantly decreased subcutaneous fat weight as 
compared with HF group. HF diet group have a significantly higher total lipid 
content in feces than those in control group. Feeding mice with HF diet displayed 
no significantly higher serum cholesterol, triglyceride compared to the control 
group. However, the groups fed S. crispa diets had significantly lower choles-
terol and triglyceride levels than HF group. No histopathological changes were 
observed in the liver studied of the treated animals. These results suggest that S. 
crispa may be useful for the obesity induced by high fat diet via the regulation 
of fat excretion to feces and serum lipid condition.

P13 -009

Effects of Protopanaxadiol and Protopanaxatriol Type Saponine on 
the Intestinal Morphology and Distribution of Microbial System in 
ICR Mouse
Ran Kim*, Jeong Hee Cho, Byung Chan Kim, Ye Joo Lee, Chang Keun Sung 
Department of Food Science and Technology, Chungnam National University, 
Korea

The aim of this study was to evaluate the effects of protopanaxadiol (PPD) and 
protopanaxatriol (PPT) type saponine on the intestinal morphology in healthy 
male-ICR mouse. PPD and PPT type saponine were adiministered to ICR 
mouse for 4 weeks. The body weight gain, feed intake ratio, and digestibility of 
ppd- and ppt-treated groups were significantly differed from the control group. 
Also small intestinal crypt depth, and the mucosa width of ppd- and ppt-treated 
groups more increased. The length of colon were longer in the ppd- and ppt- 
treated group than the control group. Scanning electron microscopy studies 
showed that small intestine microvilli with leaf-shaped were seen in PPD- and 
PPT-treated groups. The thickness of the mucus layer and the production of 
mucus were increased. the production of total short chain fatty acids (SCFA) in 
the cecal contents was significantly high in PPD- and PPT-treated groups. The 
pH in the cecal contents of the ppd- and ppt-treated groups was decreased. PPD 
and PPT-treated groups increased the number and fecal water content. These 
result indicate that PPD and PPD type saponine supplementation may help in 
improving the intestine environment. 

P13 -007

Antiobesity Action of Mycoleptodonoides aitchisonii on Male Obese 
Mice Induced by a High Fat Diet
Mi Ra Lee*, Ran Kim, Byung Chan Kim, Ye Joo Lee, Sun Yung Park1, Deuk 
Sil Oh2, Eun Jung Yang2, An Jin Wee2, Sun Byung Yun1, Chang Keun Sung 
Department of Food Science and Technology, Chungnam National University, 
Korea, 1Department of Food and Nutrition, Chungnam National University, 
Korea, 2Jeollanam-do Forest Resource Research Institute, Korea

This study was carried out to assess the anti-obesity effect Mycoleptodonoides 
aitchisonii (MA) on obese mice induced by the high-fat (HF) diet. We fed the 
7-week-old male C57BL/6 mice for 12 weeks; Control diet, HF diet (45% kcal 
fat diet), HF+1, 3, 5% MA. Feeding mice an HF resulted in a significant 
increase in body weight. MA treatment of obese mice decreased the body 
weight in a dose dependent manner. The MA diet group significantly decreased 
all adipose tissues weight as compared with HF group. HF diet group have a 
significantly higher total lipid content in feces. Feeding mice with HF diet 
displayed no significantly higher serum cholesterol, triglyceride. However, MA 
diets significantly decreased cholesterol and triglyceride levels. The amount of 
liver lipid significantly increased in the HF group, however liver lipid was 
significantly decreased in all MA diet groups. No histopathological changes 
were observed in the liver studied of the treated animals.These results suggest 
that MA may be useful for the obesity induced by high fat diet via the regulation 
of fat excretion to feces, serum lipid condition, and liver lipid peroxidation.

P13 -010

Extraction Characteristics and Fatty Acid Composition of Rice Bran 
Oil Using Supercritical Carbon Dioxide
Myong-Kyun Roh*, Min-Hee Jeon, Woi-Sook Moon, Jin-Nam Moon, Eun-Jin 
Cheon1, Jae-Suk Choi2, Mi-Ryung Kim1 Department of R&D, Ecomine. Co., 
Ltd., Korea, 1Department of Bio-Food Materials, Silla University, Korea, 2RIS 
Center, IACF, Silla University, Korea

This study examined the extraction characteristics and fatty acid compositions 
of rice bran oils extracted from various extraction conditions using supercritical 
fluid. To investigate the efficiency of extraction rate and the extraction yield 
from rice bran, the extraction pressure (x1), extraction temperature (x2), and 
extraction time (x3) were selected as the critical process factors of supercritical 
fluid extraction. Extraction was carried out at temperature range from 32 to 60 
°C, and pressure range from 150 to 330 bar. The flow rate of CO2 (135 g/min) 
was constant entire the extraction period of 4 h. The fatty acid composition of 
extracted rice bran oil was analyzed by gas chromatography (GC/FID). The 
effect of SC-CO2 (supercritical carbon dioxide) density on fatty acids composi-
tion of extracts analyzed by response surface methodology (RSM). As a result, 
the extraction yield of rice bran oil was improved when the extracting pressure 
increased and temperature decreased. The extraction yield was also increased in 
a time-dependent manner. The highest extraction yield of rice bran oil was app-
roximately 95% in the condition of 330 bar at 32°C.
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P13 -011

Preparation of Lycopene Nanoemulsion by High-energy Emulsification-
evaporation Method
Ha Thi Van Anh*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

Nanoemulsions of lipid-soluble lycopene have lots of potentials in food appli-
cations including improvement of health benefits. Oil-in-water nanoemulsions 
of lycopene were prepared by a high-energy emulsification-evaporation method. 
The process consisted of emulsifying an organic solution of lycopene in an 
aqueous solution containing emulsifier by the high pressure homogenizer followed 
by direct solvent evaporation. The influence of different homogenizing condi-
tions (60, 80, 100, 120 and 140 MPa, 1, 2 and 3 cycles) on droplet size and 
encapsulation efficiency in the emulsions were investigated. The droplet size in 
the emulsion was determined by dynamic light scattering and the retention of 
lycopene in the prepared emulsion was studied by high pressure liquid chroma-
tography. The homogenization condition had significant effects on the droplet 
size distribution. Average droplet size was in the range from 196 to 383 nm. 
Results show that it is possible to obtain the emulsion at the smallest nanoscale 
under the processing condition of 140 MPa and 3 cycles. This study can be 
expanded to manufacture food ingredients with lipid-soluble extracts in order to 
enhance health benefits.

P13 -014

Precursor Feeding Study to Produce Beauvericin, Enniatins H, I, 
and MK1688 by Fusarium oxysporum KFCC11363P with 14C-labeled 
Amino Acids
Hee-Seok Lee*, Kyung-Ai Kim, Dong-Geun Seo, Chan Lee, Woo-Hyun Do, 
Yoon Noh Department of Food Science and Technology, Chung-Ang University, 
Korea

The effects of 14C-labelled precursor feeding on the production of cyclic hexa-
depsipeptides were investigated by the mycelium of F. oxysporum KFCC11363P 
producing beauvericin along with enniatins H, I, and MK1688. Most 14C-pheny-
lalanine and 14C-valine were incorporated easily into the biosynthetic pathway 
of 14C-labelled beauvericin in vivo by the mycelium. However, only a small 
amount of 14C-labelled enniatins could be detected by feeding of 14C-valine. 
When L-valine was fed as a precursor to the mycelium at large scale, the level 
of beauvericin increased to maximum followed by enniatins H and I. Feeding of 
L-valine did not affect the production of enniatin MK1688. These results suggest 
that L-valine feeding led to the production of D-hydroxyisovaleic acid in the 
mycelium and specifically enhanced the production of cyclic hexadepsipeptides 
containing D-hydroxyisovaleic acid, such as beauvericin and enniatins H and I.

P13 -012

Preparation of Guar Gum Nanoparticles and Their Physicochemical 
Properties
Yeri Choi*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

Guar gum nanoparticles were prepared by nanoprecipitation that called solvent 
displacement method and their physicochemical properties were investigated. 
Guar gum at 1% concentration was pretreated with mannanase to reduce its 
molecular weight and incubated at 30±2°C for 24 h. Then, the suspension of 
guar gum was sonicated for 10 min at 80 W and filtrated to remove the impurities. 
Nanoprecipitation was carried out by adding ethanol to the guar gum suspen-
sion, followed by Triton X-100 and sodium tripolyphosphate. The sizes of the 
nanoparticles measured by light scattering technique; optimized method produced 
nanoparticles of size 50-500 nm. The size and the morphology of the particles 
were determined by scanning electron microscopy; the particle shapes were 
globular. The guar gum nanoparticles exhibited zeta potential value of zero 
approximately at low pH, but approximate -30 mV at neutral or high pH. The 
preparation method in the present work can be used to prepare various hydro-
colloid nanoparticles with defined size which will be potentially used for 
evaluating functionality and toxicity of non-digestible nanoparticles. 

P13 -015

Aggregation Behavior of Iron (III) Oxide Nanoparticle at In Vitro
Digestion Condition
Jina Ryu*, Sae-Yeol-Rim Paik, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

The market requires novel health products that increase the absorption of nutri-
tion supplement. Recently, nanotechnology has obtained attention to enhance 
nutrient absorption in gastrointestinal (GI) tract by reducing size. Time-depen-
dent aggregation of nutrients in GI tract is one of important factors for size- 
dependent health benefit and toxicity effects. Herein, aggregation behaviors of 
3 different sized iron oxide nanoparticles and their surface-modified forms were 
investigated during in vitro digestion. The surface-modification to improve 
dispersibility was performed by functionalizing negatively through addition of 
citric acid and sodium citrate. Aggregation of surface-modified particles was 
compared with non-modified particles in terms of change of particle size during 
in vitro digestion. In stomach condition, aggregation of surface-modified 
particle was faster than that of non-modified particles; the smaller particle was 
the faster particle aggregated. The trends of aggregation were similar in small- 
intestine conditions. This aggregation was caused by ionic linkages among 
particles due to increase of specific surface area and supply of ions from in vitro
environment.

P13 -013

A New Mycotoxin, Neosansalvamide Produced by Fusarium solani
Exhibits Different Peptide Sequence of NeoN-methylsansalvamide 
in Demetalylated Cyclic Depsipeptide Structure
Hee-Seok Lee*, Chan Lee, Sol Park, In-Hye Lee, Woo-Seon Nam Department 
of Food Science and Technology, Chung-Ang University, Korea

A novel cytotoxic cyclic pentadepsipeptide, neosansalvamide was produced by 
Fusarium solani KCCM90040 isolated from Fusarium contaminated potato in 
Korea. The molecular formula of neosansalvamide was analyzed as C32H50N4O6 

by electrospray ionization mass/mass spectrometry and combined structural 
analysis. The one, two-dimensional nuclear magnetic resonance and absolute 
configuration of amino acids spectral data allowed the resolution of cyclic five 
subunits linked in the following order: (S)-leucic acid, two l-leucine, l-valine 
and l-phenylalanine and this sequence shows a molecular structure as a new 
demethylated analogue of neoN-methylsansalvamide but having a different 
peptide sequence. The cytotoxic effects of neosansalvamide were investigated 
by sulforhodamine B bioassay on four human cancer cell lines. The IC50 value 
of neosansalvamide 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 11.70±0.55, 10.38±0.64, 13.99±1.32,
and 11.75±0.13 mM, respectively (mean±SE). 

P13 -016

Inactivation of Foodborne Disease Bacteria by Dielectric Barrier 
Discharge Plasma Treatment
Taehoon Lee*, Chulkyoon Mok Department of Food Science and Biotechno-
logy, Gachon University, Korea

A dielectric barrier discharge plasma (DBDP) treatment system was fabricated 
and its microbial inactivation performance was evaluated against several food-
borne disease bacteria. The DBDP was generated by introducing a pulsed DC 
electricity to the electrode embedded in ceramic dielectric barrier at atmospheric 
pressure. The influences of current strength and electrode-gap on the microbial 
inactivation power were studied to determine the optimum operating conditions 
of the DBDP treatment. Microbial inactivation increased with the current 
strength, and the greatest inactivation was achieved at the electrode-gap of 2.65 
mm. The DBDP microbial inactivation increased linearly with treatment time 
up to 4 min and retarded afterward, indicating that the inactivation pattern 
followed a bi-phasic first order reaction kinetics. The inactivation rate constants 
were decreased in the order of Staphylococcus aureus > Salmonella Typhimu-
rium > Bacillus cereus. The results showed a potential of DBDP as a non- 
thermal food processing technology.
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P13 -017

Characteristics of Yakju Making from Different Methods of Byeo- 
Nuruk
Jin-Ah Jeon*, Min-Seong Kim, Soo-Hwan Yeo, Ji-Ho Choi, Han-Seok Choi, 
Seok-Tae Jeong National Academy of Agricultural Science, RDA, Korea

In this study we would like to find out that characteristics of yakju were made 
form byeo-nuruk depending on the different mixture ratio of rice and wheat, and 
adding ratio of water. pH and soluble solid values in samples similar to be ranged 
3.71-3.91, 8-9 respectively. Acidity and amino acids tend to increase the more 
content wheat in the byeo-nuruk. The alcohol and volatile acid concentrations 
of the yakju ranged from 12.4 to 13% (v/v), 190-220 ppm. The organic acids 
detected such as lactic acid, succinic acid and acetic acid, among them lactic 
acid predominantly had contained in the yakju. The color L-values had no 
change, but b-values increased with amounts of wheat in byeo-nuruk. Sensory
evaluation showed that the yakju making from nuruk (50:50 ratio of rice and 
wheat, and 30% of adding rate of water) get the highest percentage in overall 
acceptability. The byeo-nuruk yakju making in this study, was higher pH, total 
acids, amino acids and volatile acids than those of comercial yakju. And the 
sensory evaluations of overall acceptability were not big difference among 
comercial yakju.

P13 -020

Immobilization of Chymosin and Employment of the Immobilized 
Enzyme to Find the Cause of Cheese-flavor Development
Su-Hyeon Jeong*, Eun-Seon Jeong, Sei-Eok Yun Department of Food Science 
and Technology, Chonbuk National University, Korea

Lactic acid fermentation plays a central role in the development of cheese flavor 
unlike a coagulant, but little evidence has yet to be found. Without obtaining 
chymosin-free cheese, the hypothesis may not be proven. However, we obtained 
chymosin-free cheese using immobilized chymosin. Chymosin was covalently 
immobilized to carbon cloth with large porous surface area. The immobilization 
yield was around 25.2%. A chymosin-free cheese was prepared by passing raw 
milk through immobilized chymosin column and then by adding starter to the 
limit-hydrolyzed raw milk before ripening, and was analyzed using HPLC and 
GC/MS and compared to traditional cheese. Water, crude fat, and crude protein 
content of the modified cheese and the traditional cheese were almost same. 
The HPLC chromatogram of the modified cheese at each ripening period was 
almost same with that of the traditional cheese and the results of a GC/MS 
analysis of the traditional cheese during ripening were littel different from those 
of the modified cheese. Therefore, it could be concluded that the flavor com-
pounds and the organic acids were formed by lactic acid fermentation, irrespec-
tive of the reaction of chymosin.

P13 -018

Quantitative Analysis Method to Determine Silica Nanoparticles In 
Vivo
Jeong-A Lee*, Miri Baek, Soo-Jin Choi Department of Food Science and 
Technology, Seoul Women’s University, Korea

 
Silica nanoparticles have been widely applied in various fields such as fabrication, 
catalyst, imaging, drug delivery, and food. However, an appropriate quantitative 
method for measuring silica nanoparticles in biological matrices has not yet 
proposed. A few reported methods for silicon analysis use hydrofluoric acid and 
platinum crucible, which is not easy to manipulate and expensive as well. The 
aim of this study was, therefore, to establish an accurate and practical analytical 
procedure for the measurement of silica nanoparticles in biological matrices 
such as blood, organs, urine and feces using lithium metaborate fusion, followed 
by molybdenum blue method. Moreover, the accuracy of this method is also 
confirmed by inductively coupled plasma-atomic emission spectroscopy. The 
results show that the present method can be useful to determine silica nanopar-
ticle level in biological system, which will essential to evaluate their pharma-
cokinetic behaviors in vivo.

P13 -021

Cellular Uptake Behaviors and Uptake Mechanism of Zinc Oxide 
Nanoparticles in Human Keratinocytes
Hee Jeong Paek*, Kyoung Min Kim, Jae Min Oh1, Soo Jin Choi Department 
of Food Science and Technology, Seoul Women’s University, Korea, 1Depart-
ment of Chemistry and Medical Chemistry, Yonsei University, Korea

Zinc oxide (ZnO) nanoparticles have been widely used in sunscreen products 
and food industry since they possess wide range UV light blocking ability and 
antimicrobial activity. In this study, the cellular uptake behaviors and uptake 
mechanism of ZnO nanoparticles were investigated in human keratinocytes 
with respect to particle size. Two different-sized ZnO nanoparticles (20, 100 
nm) were conjugated to red fluorescent dye, Cy5.5, to trace their localization 
and to quantify internalized amount inside cells. Conjugated each ZnO-Cy5.5 
nanoparticle was characterized by powder X-ray diffraction and transmission 
electron microscopy, indicating that ZnO-Cy5.5 nanoparticles have similar 
crystal structure, morphology, and particle size to ZnO nanoparticles. Flow 
cytometry and confocal microscopic study demonstrated that two different-sized 
ZnO nanoparticles were localized in the cytoplasm, but 20 nm was determined 
to be more efficiently internalized into cells than 100 nm. Moreover, energy- 
dependent clathrin-mediated endocytosis plays a role in the cellular uptake of 
each particle regardless of particle size. 

P13 -019

Pharmacokinetic Behaviors of Silica Nanoparticles in Rat 
Hae-Eun Chung*, Jeong-A Lee, Mi-Kyung Kim, Hee-Jeong Peak, Miri Baek, 
Jin Yu1, Hyun-Jeong Kim, Soo-Jin Choi Department of Food Science and 
Technology, Seoul Women’s University, Korea

Silica nanoparticles have been widely applied in diverse fields. Along with 
rapid development of silica nanoparticles for various applications, their toxicity 
has been extensively studied in vitro and in vivo. However, pharmacokinetic 
behaviors of silica nanoparticles were not determined because analytical method 
to quantify silica nanoparticles at systemic level was not yet established. The 
aim of this study was, therefore, to evaluate the pharmacokinetic behaviors of 
silica nanoparticles in terms of plasma concentration-time profile, tissue distri-
bution, and excretion. Two different-sized silica nanoparticles (20 and 100 nm) 
were orally administered to male and female rats, respectively. Quantitative 
analysis of silica nanoparticles in the plasma, tissues, urine, and feces was per-
formed using lithium metaborate fusion, followed by molybdenum blue method. 
The results showed that the liver and kidney were possible target organs for 
accumulation and most of orally administered silica nanoparticles were excreted 
via feces. These findings will be useful to predict potential toxicity of silica 
nanoparticles and possible target organs for their toxicity.

P13 -022

Relationship between Dispersants, Physicochemical Property, and 
Biological Response of ZnO Nanoparticles
Hae-Eun Chung*, Seung-Eun Lee, Soo-Jin Choi Department of Food Science 
and Technology, Seoul Women’s University, Korea

Among various inorganic materials widely applied to industrial fields and 
human-related products. For biological application of ZnO nanoparticles, they 
should be well dispersed in solution where some dispersants are indispensably 
added for better stabilization. However, dispersants themselves can also affect 
the cellular response, uptake behaviors, and toxicity of ZnO nanoparticles. In 
this study, therefore, we evaluated the effects of ZnO nanoparticles dispersed in 
different agents such as citrate, carboxymethyl cellulose, and water or cell 
culture medium without any dispersant on cytotoxicity, cellular uptake behaviors, 
and pharmacokinetics. Physicochemical characteristics of ZnO nanoparticles 
such as surface charge, particle size, morphology, and ionization property in 
each dispersant were also analyzed to understand their biological responses. 
The results demonstrated that the cytotoxicity, cellular uptake and pharmaco-
kinetic behaviors of ZnO nanoparticles strongly depend on dispersant types, 
which resulted from their physicochemical stability. These findings suggest the 
choice of appropriate dispersants is of importance to evaluate biological response 
of nanoparticles.
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P13 -023

The Conditions of Steam Treatment for Freezing Chinese Cabbage
Young Joo Lee*, Hye Ok Lee, Ji Young Kim, Ki Hyun Kwon, Byeong Sam 
Kim Korea Food Research Institute, Korea

For both commercialization of excess Chinese cabbage commercialization 
according to globalization of Korean cuisines, the study on setting condition of 
steam treatment as means of food use as frozen vegetable was conducted. The 
steam treatment was done for 1-5 min at 100°C and after the treatment, it was 
quick-frozen for 24 h at -40°C and was analyzed in condition of storing at -20°C, 
After the steam treatment, a value for green of color change on the surface of 
stem of Chinese cabbage before and after of freezing reduced as time of treat-
ment became longer and the green degree of leaves tended to be darker. hardness 
turned to reduce significantly as the treatment was longer. For the total counts 
and Coliform group, total counts reduced by close 2 log scale from 2.18×105

CFU/g and 2.05×104 CFU/g before the steam treatment and the Coliform group 
was not detected in the group with 3 min after the treatment. After thawing the 
frozen Chinese cabbages, the sensory evaluation was conducted by each treated 
groups and as a result the group which was frozen after 3 minutes’ treatment 
was significantly higher in the general sensory acceptance (p<0.05).

P13 -026

Evaluation of Palm Oil and Palm Kernel Oil Based Glycosides for 
Transdermal Drug Carrier
Nurul Fadhilah Kamalul Aripin*, Hyun Jin Park School of Life Sciences and 
Biotechnology, Korea University, Korea

Niosomal formulations from palm oil (PO) and palm kernel oil (PKO) derived 
glycosides were prepared as transcutaneous drug carrier. These glycosides were 
synthesised from food grade resources are non-toxic and not harmful if ingested. 
Disaccharide head group of maltose or lactose provide better hydrophilic-lipophilic
balance (HLB, HLB = 12) able to encapsulate model lipophilic compound, 
vitamin E (VE) with high efficiency. The distribution of VE in rat skin were 
measured and the penetrations of Nile red (NR) into skin layers were observed 
to assess the performance of these glycoside vesicles. High membrane flexibi-
lity gave an advantage to the maltosides to deliver highest VE and NR into 
deeper skin layers. The PO and PKO-derived glycosides acted as moderate 
penetration enhancer.

P13 -024

Changes in the Quality Characteristics of Frozen Aster scaber
According to Thawing Methods
Hye-Ok Lee*, Young-Joo Lee, Ji-Young Kim, Hwan-Soo Cha, Byeong-Sam 
Kim Distribution Research Group, Korean Food Research Institute, Korea

For cooking by using frozen vegetables, the quality of final cooked product is 
affected by thawing methods as well as freezing process. This study aims to set 
up proper thawing condition by researching changes in quality features of the 
frozen Aster scaber in conditions of refrigeration at 5°C, water at 15-17°C,
room temperature at 20°C and microwave oven methods respectively. For time 
required for thawing, it took 24 h for refrigeration method, 2 h for cold water 
method, 4 h for room temperature method and 3 min for microwave oven 
method respectively. The drip loss was highest in thawing by microwave oven 
and hardness was lowest when it was thawed in normal temperature. Hunter L 
value was significantly high in thawing in room temperature (p<0.05) and green 
degree was also highest. The total bacterial counts were 103 CFU/g in all four 
thawing methods and coliforms were not detected. The sensory evaluation was 
done with putting together general quality elements and examining sensory 
acceptance and the refrigeration thawing method was evaluated significantly as 
excellent (p<0.05).

P13 -027

Formation of Inclusion Complexes with β-cyclodextrin and Trans- 
cinnamaldehyde by Using Molecular Inclusion Method by Self- 
assembly
Ji-Yeon Chun*, Han-Seul Cho, Eun-Young Jung, Sang-Gi Min Laboratory of 
Food Engineering, Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

Molecular inclusion method by self-assembly with β-cyclodextrin (β-CD) is 
one of the effective encapsulation technologies to include hydrophobic essential 
oil. Trans-cinnamaldehyde (CIN) has been interested as flavor improvement 
and antibacterial activity as a core material in emulsion. In this study, CIN was 
encapsulated by β-CD as several molar ratios between β-CD and CIN. Physical 
properties of β-CD-CIN complexes were observed for 10 days storage periods. 
Increment of β-CD and CIN concentration induced aggregation and increase of 
particle size. Interestingly, three different types of complexes were found like 
aggregated, precipitated or clear inclusion form. The encapsulation efficiency 
was quite high as over 90% in all samples. After finishing self-assembly, encap-
sulation efficiency of CIN was increased for 24 to 48 h of storage time. From 
this result, it was possible to be manufactured inclusion complexes included 
higher amount core material as various types of complexes.

P13 -025

Encapsulation of Curcumin in Nanoemulsion from Coconut Oil and 
MCT (medium chain triglycerides) Oil
Hae-Jeong Jeong*, Mi-Jung Choi1, Hyun Jin Park Department of Life Sciences 
and Biotechnology, Korea University, Korea, 1Laboratory of Nano-Bio Materials, 
Department of Molecular Biotechnology, Konkuk University, Korea

Although curcumin has a number of potential benefits such as anti-tumour, anti- 
oxidant, anti-microbial and anti-inflammatory properties, it has limit application 
due to its low water solubility and low bioavailability. In this study, curcumin 
was solubilized in four type of oil: coconut oil, corn oil, MCT oil and olive oil. 
The curcumin solubility in oil is high in the order of MCT oil, coconut oil, olive 
oil, and corn oil. MCT oil and coconut oil which has the highest solubility of 
curcumin were selected to form the nanoemulsion using the high pressure 
homogenizer. The physicochemical properties of the nanoemulsion were examined 
about size of droplet and the encapsulation efficiency release rate. The smallest 
droplet size obtainable is ≤60nm and the encapsulation efficiency is more than 
95% for all oil systems. This study provides fundamental data to improve the 
bioavailability of curcumin through O/W nanoemulsions.

P13 -028

Preparation and Characterization of Whey Protein Isolate Nanocarriers 
for Vitamin E
Sae-Yeol-Rim Paik*, Jina Ryu, Sanghoon Ko Department of Food Science and 
Technology, Sejong University, Korea

This study is aimed to establish standard procedure for preparation and charac-
terization of protein-based nanocarrier for vitamin E (Vit. E). In this study, 
whey protein isolate (WPI) nanoparticles were prepared by desolvation method. 
Initially, a 2% WPI solutions were prepared by dispersing powdered WPI into 
deionized water. The pHs of the solutions were adjusted to 6, 7, 8, and 9 with 
0.1 M HCl and NaOH. Various amounts of Vit. E dissolved in 50% aqueous 
ethanol solutions were added intermittently until the WPI solutions turned 
opaque. The size analysis of nanocarriers was performed by dynamic light 
scattering method while the surface properties of them were analyzed by zeta- 
potential measurements. For the zeta-potential measurement, pH was of the 
nanocarrier dispersions initially raised to 9 using 0.1M NaOH and subsequently 
decreased sequentially up to 2 using 0.1M HCl. The size of nanocarriers was 
close to the target size: 100, 500, and 1000 nm. Also, Vit. E-WPI nanocarriers 
formed were obtained narrow size distribution and low polydispersity index. 
The size-controlled WPI nanocarriers including Vit. E can be standard materials 
to investigate benefits and risks of nanofoods.
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P13 -029

Optimization of Hydrolysis Condition to Produce Oligopeptide from 
Whey Protein Isolate
Mi-yeon Lee*, Ye-chul Choi, Min-woo Lee, Sang-gi Min Laboratory of Food 
Engineering, Konkuk University, Korea

Acid hydrolysis method is widely used for protein hydrolysis such as soy sauce 
production. However, standard method of acid hydrolysis using high concent-
ration of hydrochloric acid is generally used to produce amino acids. In this 
study, low level of acid was treated on the whey protein isolate to produce 
oligopeptide. Acid hydrolysis condition for whey protein isolate was optimized 
using experimental design. 5-20 wt% of whey protein isolate suspension was 
mixed with 0.5-2 N of hydrochloric acid and hydrolyzed at 65°C for 24 h. 
During hydrolysis, at each 1, 2, 3, 6, 12, 18, and 24 h, respectively, the sample 
was analyzed for color, electrical charge of peptide using zeta potential, protein 
concentration and molecular weight distribution using gel permeation chroma-
tography. Protein degradation rate and molecular weight of peptide were 
affected by protein and hydrochloric acid concentration. While the protein was 
hydrolyzed, the concentration of low molecular weight of peptides or free 
amino acids was increased. In order to get optimum molecular weight of oligo-
peptides, the experimental parameters such as concentration of acid, protein and 
hydrolysis time were optimized.

P13 -032

Evaluation of Carbon Dioxide Emissions in Rolling Snack Manu-
facture System Using Life Cycle Assessment Method
Hyun Jin Na*, Seok Won Lim, Young Jin Choi Department of Agricultural 
Biotechnology and Center for Agricultural Biomaterials, Seoul National 
University, Korea

In this study, CO2 emissions from the life cycle of rolling snack production was 
quantified using life cycle assessment (LCA) methodology which has been used 
to identify the environmental burden of the production. The boundary system of 
rolling snack manufacture includes wheat flour mill process, rice kernel oil 
purification process, packaging material production process, corrugated board 
production process, rolling snack manufacturing process, distribution process, 
consumption and waste disposal process. The functional unit (FU) of rolling 
snack manufacture system is a bag of rolling snack. ‘Cradle to Gate’ was used 
and CO2 emissions was calculated from the emissions and energy used. The 
data were obtained from various sources (snack company, life cycle inventory 
database etc). The CO2 emission for the functional unit was calculated as 
4.13E-01 kg CO2/FU. CO2 emissions of each stage, i.e., pre-manufacture, 
manufacture, distribution and disposal, were about 46%, 47%, 1% and 6%, 
respectively. This indicates that CO2 emission during manufacturing process 
was the largest. By improving energy efficiency during the manufacturing 
process, the more reduction of CO2 can be achieved.

P13 -030

Effect of High Pressure Condition on the Porcine Placenta Collagen 
Hydrolysis
Ye-chul Choi*, Mi-yeon Lee, Min-woo Lee, Sang-gi Min Laboratory of Food 
Engineering, Konkuk University, Korea

Recently, the functionalities of collagen in food sectors and medicine have been 
emphasized. However, the bioavailability of collagen is still limited due to low 
biodegradability and solubility. In this study, high pressure technique was 
developed with purpose of collagen hydrolysis. As collagen sources, porcine 
placenta was pretreated and adjusted to 20 w/v% of solid component. High- 
pressure system near the critical pressure and temperature was maintained for 
0.5, 2, and 3 h during the hydrolysis. Hydrolyzed collagen was centrifuged and 
supernatant was collected to obtain water soluble collagen peptide. Zeta-potential, 
molecular weight, and amino acid composition on the supernatant were analyzed 
after hydrolysis. The placenta contains relatively high quantity of amino acids 
composing collagen and it was increased after hydrolysis. Molecular weight of 
collagen was greater than 5000 Da before hydrolysis while hydrolyzed material 
showed about 3000 Da. Results showed that the high-pressure system seems 
very effective unit on the collagen hydrolysis. However, it is necessary to control 
the parameters such as temperature, time and pressure to obtain optimal 
collagen peptide.

P13 -033

Development of Crack Propagation Simulation Model of a Potato 
Chip during Freeze Drying Using Truss Structure Model Equivalent 
to Solid Structure
Won Choi1,4*, Han Joong Kim2, Seong Soo Yoon3, Jeong Jae Lee4, Seung 
Hyun Lee1, Jin Hong Mok1, Soo Jin Jun1 1University of Hawaii, USA, 2Hankyong
National University, Korea, 3Chungbuk National University, Korea, 4Seoul 
National University, Korea

Due to the unspecified cracks in produced potato chips, the damage probability 
during packaging and transportation will be increased. The most cracks causing 
in the middle of the chip come from the increment of stresses, heading outward 
from the center of the potato chip. Based on this results, this study aims to simu-
late these crack propagations of the potato chips during freeze drying with truss 
structure model equivalent to a continuum structure. The estimated material 
properties from experiments were used to the equivalent truss structure model. 
From the calculation of the stress of each truss member using FEM, the truss 
members are eliminated in the structure, if any stresses of truss members are 
more than tensile yield stress. The truss structure analysis was performed based 
on the structure by rebuilding the former step. By repeating these procedures, it 
was also identified whether truss members were eliminated or not and, at the 
same time, whether the determinant of stiffness matrix is zero or not. As a 
result, it was found that the begging point and growth direction of crack shown 
on the simulation have a good agreement with the observed patterns from the 
experiment.

P13 -031

Study of Interactions Between Locust Bean Gum and κ-carra-
geenan; Rheological, Structural and Sensory Characteristics
Chan-tack Park*, Mi-yeon Lee, Sang-gi Min Laboratories of Food Engineering, 
Konkuk University, Korea

Ice cream is a popular dairy food and is consumed all year round. However, ice 
cream is vulnerable to heat shock, and it leads to deterioration in quality during 
distribution and storage. Consequently, adding stabilizers for the prevention of 
quality loss from heat shock is one of the important steps of processing. Locust 
bean gum (LBG) and κ-carrageenan (Car) were used as stabilizing agents to 
find optimal stabilizers mixture ratio. The ice cream mixes with varying stabi-
lizer content ratio was formulated. And then, the ice cream mixes were pasteu-
rized, homogenized and aged. Physical properties of ice cream such as viscosity, 
melting time, sensory and morphological properties were analyzed. Texture and 
sensory characteristics were assessed by seven attributes: coarse, creamy, sweet-
ness, melting in mouth, hardness and air content. Ice cream samples for mor-
phological observation were taken from the inner bulk of the ice cream and 
freeze dried. Fat globule, air space and structural properties of ice cream were 
observed using scanning electron microscopy. This paper determines the exact 
ratio of LBG and Car which contributes to optimum texture and creates synergy 
effects.

P13 -034

Development of Turbidity Measuring Apparatus Base on NIR Tech-
nology to Define Cleaning Degree of Rice
Hyun Dong Lee*, Hong Sun Yun, Jae Yong Son, Hoeman Park, Jong Ryul 
Park, Young Tae Kim1 National Academy of Agricultural Science, RDA, 
Korea, 1Foundation of Agro. Tech. Commercialization & Transfer, Korea

Recently the clean rice product was used widespread because of convenience of 
cooking. It is very important to define cleaning degree of rice for quality control 
of RPC (Rice Process Complex). This study was conducted to design and set-up 
of automated turbidity meter for clean rice and development of calibration model. 
Developed apparatus is able to detect cleaning degree of washed rice by turbidity 
of solution from shaking of the rice. The data of NIR spectrum from 400 to 
1,100 nm is converted to ppm and NTU unit. The results of measured value 
verification is that coefficient of determination is greater than 0.95 in ppm unit 
and 0.94 in NTU unit. It is expected that developed technology will be able to 
transfer to related enterprise and supply to RPC, also use for establishment of 
washed rice standard.
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P13 -035

Process Optimization for Enzymatic Extraction of Starch from Heen 
Waxy Barley
Soon Taek Hong*, Jae Seok Bae, Eui Seok Lee, Yong Sun Jeong, Jeong Won 
Kim Laboratory of Food Emulsion, Department Food Science and Technology, 
Chungnam National University, Korea

In the present study, an attempt was made to extract starch more effectively by 
using statistical method (Modde program). At first, barley was ground with roll 
mill to produce a coarse powder. Multi-enzyme containing β-glucanase was 
then added to the aqueous solution containing the powder. By this treatment we 
found that starch and proteins in the sample was more easily extracted. Variables 
for Modde program were: extraction time, enzyme concentration and the amount 
of water added. It was found that maximum extraction yield (87.56%) was 
observed with the conditions: 1 h of extraction time, 4.7% of enzyme concent-
ration and 2-fold of water addition, while minimum value in yield (71.18%) 
was found at the conditions of 6 h of extraction time, 0.2% of enzyme concent-
ration and 2-fold of water addition. Optimum extraction condition was established 
to be the extraction time 2.56 h, enzyme concentration 0.68%, and the amount 
of water 5-fold.

P13 -038

Improvement of Encapsulation Efficiency Using Palmitic Acid-grafted
Chitosan
Pei Sia Lee*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

Amphiphilic palmitic acid (PA) grafted with chitosan (CS) micelle was designed 
in order to improve the encapsulation efficiency via hydrophobic modified of 
CS molecules. The coupling reaction was carried out between the amino group 
in CS and carboxyl group in PA, respectively under cross-linker 1-ethyl-3- 
(dimethylaminopropyl) carbomidiide (EDC). In this study, 1% (w/v) CS was 
respectively grafted with 0.5, 1.0, 2.0, and 4.0% (w/v) of PA. Result from the 
FT-IR spectra shown that structure of CS were changed after grafting with PA in 
acylation reaction. The C-N stretching absorptions were observed, which did 
confirm that amide linkage found between PA-grafted CS micelle. On the other 
hand, an encapsulation model using brilliant blue (BB) dye was successfully 
proved that encapsulation efficiency by PA-grafted CS was approximately 20% 
improvement compared with that by non-grafted CS. The encapsulation efficiency 
was as high as 83.72% for 0.1% (w/v) PA-grafted CS. Moreover, nearly 90% 
encapsulation efficiency was achieved by using 1.0% PA-grafted with CS. This 
study is useful to enhance encapsulation efficiency either hydrophobic or 
hydrophilic cores for food applications.

P13 -036

Comparison Studies in Starch Extraction Yield between Heen Waxy 
Barley and Sae Waxy Barley
Soon Taek Hong*, Jae Seok Bae, Eui Seok Lee, Yong Sun Jeong, Jeong Won 
Kim Laboratory of Food Emulsion, Department Food Science and Techno-
logy, Chungnam National University, Korea

This study was carried out to investigate the reasons resulting in variations in 
starch extraction yield according to barley cultivars (Heen waxy barley and Sae 
waxy barley). Without enzyme treatment, starch extraction yield was 7.63% 
higher for Heen waxy barley (75.05%) than that for Sae waxy barley (67.42%). 
With enzyme treatment (beta-glucanase), the extraction yield for the both 
cultivars increased considerably: 86.42% for Heen waxy barley (11.4% increase) 
and 76.32% for Sae waxy barley (8.9% increase). From ‘step analysis’ starch 
content in the fraction R1 was found to be 2.42 g for Sae waxy barley and 1.71 
g for Heen waxy barley. It was concluded from this study that Heen waxy 
barley was more easily digestable than Sae waxy barley by β-glucanase.

P13 -039

Preparation of Resveratrol-loaded Chitosan-tripolyphospate (TPP) 
Microparticles
Yong Gi Chun*, Ahra Cho, Bum Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea

Resveratrol (trans-3, 4, 5-trihydroxystibene) has been found in peanuts and 
grapes. It has been shown to be a potent antioxidant, anti-inflammatory, anti- 
cancer, and chemoprotective agant. However, the oral bioavailabilty and initial 
half life (8-14 min) are poor, leading to an irrelevant in vivo effect by oral 
administration. Therefore, this study aimed at improving bioavailability of 
resveratrol loaded microparticles, in which different morecular weight (MW) of 
chitosan was used to cross-link with TPP. An encapsulator equipped with a 
certain size of nozzle (500 µm) was used to produce microcapsules. The mean 
particle size of beads was between 400-600 µm with narrow size distribution. 
FTIR spectrum showed the polyelectrolyte interaction between chitosan and 
TPP. An increase in the molecular weight of chitosan led to an increase in 
encapsulation efficiency. The kinetic release profile of the resveratrol showed 
burst effect followed by slow release. Chitosan-TPP complex is believed to be a 
promising delivery system for supplementation or treatment of hydrophobic 
nutrients or drugs. 

P13 -037

Stability of Nanoemulsion Made with Various Oils
Soon Taek Hong*, Ki Taek Lee, Eui Seok Lee, Yong Sun Jeong, Hua Zhang, 
Jae Seok Bae, Jeong Won Kim Department Food Science and Technology, 
Chungnam National University, Korea

Nanoemulsion stability made with various oils was investigated by measuring 
fat globule size (dynamic scattering method) and monitoring changes in the 
optical properties of the emulsions during storage. Oils under consideration 
were ‘MCT’ (medium chain triglyceride), Canola oil (‘CO’), physically mixed 
oil (‘PMMC’, MCT + Canola oil = 1:1), enzymatically esterified oil (‘EEO’,
MCT + Canola oil = 1:1). Nanoemulsions (10 wt% oil, 10 wt% Tween 20, 20 
mM bis-tris, pH 7) were prepared by using high pressure homogenizer at 
15,000 psi. It was found that initial fat globule size of nanoemulsions was in the 
range 100.49 nm (MCT)-118.95 nm (CO), with the order of MCT <PMMC<EEO 
<CO. With storage time, an increase in fat globule size was found only in MCT 
nanoemulsion (100.49 nm → 107.35 nm). Results of optical properties were 
coincided with those of fat globule size measurements. This observation was 
attributed to the solubility of MCT in the aqueous phase. Further studies to 
elucidate this are being carrying out in our lab.

P13 -040

Physical Properties of Wheat Flours Dry Coated with Microparticu-
lated Soybean Hulls and Rice Flour
Dong-June Park*, Ahra Cho, Yong Gi Chun, Seung-Taik Lim1 Korea Food 
Research Institute, Korea, 1Korea University, Korea

Flour characteristics of wheat flour, soybean hulls and/or rice flour mixture and 
composite were investigated. Air classified wheat flour was dry coated with 
microparticulated soybean hulls (up to 10%, db) and rice flour (30%, db) by 
hybridization system to prepare composite sample. Pasting and thermal property 
and inner crust structure, fat contents were examined using a rapid visco-analyzer 
(RVA) and differential scanning calorimetry (DSC), and scanning electron 
microscope, respectively. In the presence of rice flour, soybean hull addition for 
the composite samples increased setback and reduced peak viscosity. Melting 
enthalpy of microparticulated soybean hull and rice flour composite decreased, 
indicating the physical damage of wheat flour during the hybridization. Coating 
efficiency of the wheat flour was directly proportional to the soy bean hull 
contents, and doughnut crust had uniform cell size and improved cellular 
integrity. Fat uptake of doughnut could be reduced by using the wheat flour-soy-
bean hull-rice flour composite. Based on the results, wheat flour-soybean hull 
composites reduced fat uptake, and this effect was enhanced by the presence of 
rice flour.



322

2012 KoSFoST

P13 -041

Preparation of Resveratrol-loaded Alginate-calcium Chloride (CaCl2) 
Microparticle
Ahra Cho*, Yong Gi Chun, Bum Keun Kim, Dong-June Park Korea Food 
Research Institute, Korea

Resveratrol (trans-3, 4, 5-trihydroxystibene) has been considerable interest in 
its potential benefit for human health, since it can be used as antioxidant, 
anti-inflammatory, and anti-cancer agent. However, the pool in vivo bioavail-
ability of resveratrol due to its rapid metabolism is being considered as a major 
obstacle in translating its effects in humans. Thus, this study was purposed to 
investigate resveratrol-loaded microparticles as a colon specific carrier with 
high bioavailability. Different concentration (0.5 and 1%) of alginate-calcium 
chloride (CaCl2) microparticles were developed by encapsulator which equipped 
with a different size of nozzle (150, 200, 300 µm). The mean particle size of 
microparticles was between 100-200 µm, and FTIR spectrum showed the poly-
electrolyte interaction between alginate and CaCl2. The release profiles and 
encapsulation efficiency depended on the concentration of polymers used as 
wall materials and bead size. Observations from this study revealed that 
alginated-CaCl2 microparaticles enhanced its bioavailability as a result of 
increased solubility and sustained releasing of resveratrol. 

P13 -044

Physico-chemical Stability Evaluation of β-carotene Nanoemulsion
Yeon-Ji Jo*, Seul-Bee Lee, Yun-Joong Kwon Department of Food Science and 
Biotechnology, Kyonggi University, Korea

The purpose of the present study was to evaluate physicochemical stability of 
β-carotene nanoemulsions prepared by microfluidizer. The influence of emul-
sifier type and concentrations, microfluidization pressure and cycle on the 
properties and stability of the nanoemulsions were investigated. In addition, 
oxidation stability of nanoemulsion was studied though analysis of β-carotene 
by HPLC for 5 weeks. The droplet size of the emulsion was found to decrease 
from 400 nm to 90 nm with increasing microfluidization pressure, cycle, and 
emulsifier concentration. The storage study showed that the emulsions were 
physically stable for about 5 weeks at 25°C. The transmission study showed 
that the rate of color fading due to β-carotene degradation increased with 
increasing microfluidization pressure and cycle, was faster in Tween-stabilized 
nanoemulsions than in protein-stabilized ones. In addition, oxidation study 
showed that β-carotene was degraded and by the end of five weeks storage, 
about 15-40% of the β-carotene was lost, with greater loss occurred with 
Tween-stabilized nanoemulsions. These results revealed the β-carotene degra-
dation is very dependent on the droplet size of emulsions.

P13 -042

Batch Pasteurization of Korean Traditional Turbid Rice Wind 
(Takju) Using Intense Pulsed Ligtht
Shin Jung-Kue*, Kim Bo-Ra1, Kim Ae-Jin1, Hong Hee Joung1 Department of 
Korean Cuisine, JeonJu University, Korea, 1Department of Traditional Food 
Industry, JeonJu University, Korea

Pasteurization effect of the takju using batch treatment of Intense pulsed light 
and changes in qualities during storage were evaluated. Initial cells of treated 
takju was 1.8-2.7×104 CFU/mL, reducing 2 log cycle as compared with untreated 
takju. Quality changes of treated takju were examined by IPL treatment of takju
followed by storage at 4°C and 30°C. To evaluate the quality changes, pH, titra-
table acidity, reducing sugar content and viable cell numbers of total bacteria, 
lactic acid bacteria and yeast were measured. Increases in reducing sugar content 
were observed in both the takju control and Treated takju during storage. How-
ever, pH was maintained or decreased a little in both samples. during storage, 
Titratable acidity hardly changed in storage at 4°C, Titratable acidity of untreated 
takju in storage at 30°C increased rapidly as the storage time was extended, 
while titratable acidity of IPL-treated takju gradually increased. both takju in 
storage at 4°C maintained viable cells numbers of total bacteria, lactic acid 
bacteria and yeast. On the other hand, treated takju in storage at 30°C reached 
the level of untreated takju after 2 days.

P13 -045

Multi-layered Encapsulation of Fish Oil through Layer-by-layer 
Electrostatic Interaction
Yeon-Ji Jo*, Seul-Bee Lee, Yun-Joong Kwon, Mi-Jung Choi1 Department of 
Food Science and Biotechnology, Kyonggi University, Korea, 1Department of 
Molecular Biotechnology, Konkuk University, Korea

The aim of the present study was to encapsulate fish oil (FO) with biopolymer 
(Tween20, lecithin, chitosan (CHI) and low methoxyl pectin (LMP)) by layer- 
by-layer (LbL) electrostatic interaction, and then, we have observed their 
physical properties depending on the concentration of biopolymer. The primary 
layered FO nanoemulsion was prepared by using microfluidization technique 
with Tween20 as a negative charged droplet. The secondary and tertiary layered 
nanoemulsion was prepared with chitosan as a positive charged membrane and 
LMP as a negative charged membrane, respectively. The size and z-potential 
was measured by using Zeta-Sizer. The minimal concentration of lecithin as a 
primary negative layer emulsion was 0.1 wt% representing the constant zeta- 
potential value at -47.6 mV and 78 nm of droplet size. The size and constant 
value of zeta-potential of nanoemulsion coated with 0.02 wt% chitosan as a 
secondary positively charged membrane was 96 nm and 50.2 mV. The minimal 
concentration of LMP as the tertiary layer was presented at 0.2 wt% representing 
z-potential values at -14.8 mV. Especially, encapsulation efficiency of FO 
emulsion was decreased as increasing of layered membrane.

P13 -043

Effect on Surface Inactivation of Dried Laver by Intense Pulsed 
Light (IPL)
Jung-Kue Shin*, Ae-Jin Kim1, Bo-Ra Kim1, Hee Ran Park1 Department of 
Korean Cuisine, JeonJu University, Korea, 1Department of Traditional Food 
Industry, JeonJu University, Korea

To establish a food safety of dried lavers, intense pulsed light treatment effect 
on the bacterial density and quality changes of dried lavers was investigated. 
The cell reduction of Escherichia coli O157:H7 and Micrococcus roseus was 
obtained 7.1 log, 3.6 log after 2 min treatment and reduced 10.1 log, 7.4 log 
after 2 min treatment, respectively. Also, the cell reduction of E. coil O157:H7 
was obtained 7.5 log and M. roseus was decreased 6.6 log after 2 min treatment 
at 1000 V, 5 Hz, 6 cm, respectively. Iinactivation of microorganism increased 
with increasing light intensity and numbers of pulse, distance between lamp and 
sample, treatment time. E. coli O157:H7 and M. roseus were cultured after IPL 
treatment, they showed 4, 6 h longer lag phase in recovery experiment of 
microorganism, respectively. By applying IPL at a side of reality of dried laver, 
the results showed that the cell reduction was obtained 1.6 log for 10 min at 
1000 V. When dried laver was treated IPL over 10 min at 1000 V, 5 Hz, 7.9 cm, 
surface temperature increased about 2°C. After IPL treatment of dried lavers, 
hunter color lightness (L*) value increased and redness(a*) and yellowness (b*) 
values decreased.

P13 -046

Effect of Nanoemulsion Prepared with Different Oil Type on 
Inhibition of Microbial Growth
Yeon-Ji Jo*, Yun-Joong Kwon, Mi-Jung Choi1 Department of Food Science 
and Biotechnology, Kyonggi University, Korea, 1Department of Molecular 
Biotechnology, Konkuk University, Korea

The aim of this study was to investigate the effect of nanoemulsion prepared 
with the various oil types (corn oil, soybean oil, olive oil, canola oil, mid-chain 
triglycerides (MCT), limonene, eugenol, and trans-cinnamaldehyde (trans-CIN)) 
on the inhibition of bacteria growth. The size of emulsion and zeta-potential 
were measured by using Zeta-sizer. The effect of inhibition of microbial growth 
(Escherichia coli as gram negative and Staphylococcus aureus as gram positive 
bacteria) was measured by optical density (OD) measurement through 
UV-visible spectrophotometer. The results showed that particle size of the 
nanoemulsions considerably increased from 150 nm to 700 nm according to 
increasing the concentration of oils except for soybean and olive oil. In 
addition, PDI value of all nanoemulsion was increased as increasing the 
concentration of oils. For antimicrobial activity study, trans-CIN, canola oil, 
olive oil have an effect on the antimicrobial activity, whereas, trans-CIN, 
soybean oil can inhibit the growth rate of S. aureus. We can suggest that the soy 
bean oil and canola oil may be a great candidate instead of essential oil for 
antibacterial agent as natural components with economic price.
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P13 -047

Preparation and Characterization of Nanomeulsion Containing 
Curcumin
Seul-Bee Lee*, Yeon-Ji Jo, Yun-Joong Kwon Department of Food Science and 
Biotechnology, Kyonggi University, Korea

Curcumin is a yellow pigment and hydrophobic phenolic compound from 
turmeric (Curcuma longa), which has great variety of beneficial activities. The 
use of curcumin in foods is currently limited because of its poor water solubility 
and low bioavailability. In this study, oil-in-water nanoemulsions of curcumin 
were prepared by microfluidization to improve solubility and bioavailability of 
curcumin. The effects of emulsifier type (Tween20, Tween40, Tween60, 
Tween80) and concentration, the microfludization pressure (60-140 MPa) and 
cycle on the particle size and stability of the nanoemulsions were investigated 
by dynamic light scattering using a Zeta-sizer. The results showed that particle 
size of nanoemulsion decreased considerably from 126 nm to 55 nm as emul-
sifier concentration, pressure and homogenization cycle were increased. The 
optimum conditions for preparing curcumin nanoemulsions were determined to 
be: emulsifier concentration, 10% of Tween 20; ratio of disperse phase and 
aqueous phase, 1:9 (w/w); homogenization pressure and cycle, 120 MPa and 3 
cycles. The physical stability of nanoemulsions was evaluated by the mainten-
ance of size distribution for 2 months.

P14 -002

Functional Enhancement of Buckwheat Flour through Hydrothermal 
Treatments
Jiyoung Yoo*, Suyong Lee Department of Food Science and Technology and 
Carbohydrate Bioproduct Research Center, Sejong University, Korea

Hydrothermal treatments (steaming and autoclaving) were employed to inactivate 
rutin-degrading enzymes in tartary buckwheat. Then, the changes in the contents 
of rutin and quercetin in buckwheat noodles as well as buckwheat flours were 
monitored and the physicochemical characteristics of the noodles prepared with 
hydrothermally-treated buckwheat flours were investigated. Rutin in buckwheat 
flour was transformed to quercetin by rutin-degrading enzymes when mixed 
with water. However, when hydrothermal treatments (steaming and autoclaving) 
were applied to buckwheat grains, the loss of rutin was minimized and quercetin 
was found in minimal amounts in both buckwheat flours and noodles. In addi-
tion, the use of hydrothermally-treated buckwheat flours had a distinct influence 
on the pasting, mixing, and rheological properties of buckwheat noodles. Thus, 
the beneficial health effects of buckwheat-based food products derived from 
their rutin content may be maintained by using appropriate processing techni-
ques. It is also necessary to optimize different processing parameters for the 
industrially feasible and effective production of buckwheat food products 
without rutin loss.

P13 -048

Improved Dispersibility of Solids in Makgeolli by Microfluidization 
Treatment
Eun-Hee Choi*, Yeon-Ji Jo, Hye-Ri Jeon, Yun-Joong Kwon, Jae-Kwon Lee 
Department of Food Science and Biotechnology, Kyonggi University, Korea

The aim of the present study was to evaluate the effect of Microfluidizer® on 
the dispersibility of solids for the quality improvement of makgeolli. The effects 
of homogenization methods (high speed homogenization (HSH) and Micro-
fluidization) as well as the level of pressure (60-140 MPa) and pass numbers 
(1-3 cycles) during the microfluidization were investigated on the particle size, 
size distribution and sedimentation index of makgeolli. The particle size of 
solid matters decreased from 68.31 to 7.76 mm with increasing pressure and 
pass numbers of Microfluidizer®. The pattern of size distribution also changed 
from the bimodal into unimodal shape. However, there were no differences in 
particle size among the samples treated with different Microfluidzer® processing 
conditions. The sedimentation index of control sample drastically increased 
above 60% within 30 min, meanwhile those of samples treated with Micro-
fluidizer® were below 20% even after 2 h standing. These results indicated that 
makgeolli could have more uniform particle size with homogeneous solid 
properties after microfluidization, resulting improved dispersibility of solids.

P14 -003

Textural and Sensory Properties of Steamed Rice Bun with Modified 
Starch
Yi-Rang Kang*, Ji-Soo Han, Bo-Hyun Hwang, Jung-Ah Han Department of 
Foodservice Management and Nutrition, Sangmyung University, Korea

To produce steamed rice bun, gluten, baking powder and commercial modified 
starch were added with different levels, and the textural and sensory properties 
of the products were measured. Hardness of steamed rice bun was similar to 
that of steamed wheat bun(control), while springiness, gumminess and chewi-
ness of steamed rice bun showed significantly lower values than control. The 
addition of 15% gluten to rice flour improved textural properties in steamed rice 
bun. When each 0, 1, or 2% baking powder was added to the steamed rice bun, 
the most desirable appearance was shown at 2% concentration. To determine 
the addition level of commercial modified starch, 1, 2, 2.5 or 3% was added to 
the rice flour dough with 15% gluten and 2% baking powder. For the textural 
properties, the steamed rice bun with 2% modified starch showed similar 
properties to control. In the result of sensory test, the addition of 2% modified 
starch improved the overall acceptability of steamed rice bun, and the effect 
was especially obvious for taste and texture. Consequently, the most acceptable 
level of gluten, baking powder and commercial modified starch for steamed rice 
bun was 15, 2, and 2%, respectively.

P14 -001

Effects of Sweet-pumpkin Powders on the Quality Characteristics of 
Yellow Layer Cakes
Yeoung-Ae Kim* Department of Food Science and Biotechnology, Konyang 
University, Korea

A study was conducted to evaluate the effects of substitution of flour with 
sweet-pumpkin powder on the quality characteristics of yellow layer cake. The 
viscosity of batters containing sweet-pumpkin powder were significantly lower 
than control. But both specific gravity of batters and the specific volumes of 
cakes were not influenced by the substitution. The cake indexes of volume and 
uniformity measured with sweet-pumpkin cakes showed no differences from 
those of the control. But symmetry indexes of sweet-pumpkin cakes were 
higher than the control. The a and b values of crusts increased with the addition 
of sweet-pumpkin powder. The L values of crumbs decreased but both a and b 
values increased with the addition of sweet-pumpkin powder. Substitution the 
flour with sweet-pumpkin powder kept the hardness of cakes lower than control 
during 3 storage days. The sensory evaluation test showed cakes containing 
either 9% or 12% sweet-pumpkin powder obtained scores as high as the control. 

P14 -004

Quality Characteristics of Vinegar Using Agrocybe aegerita
Sang-Young Seo*, Min-Sil Ahn, So-Ra Choi, Eun-Ju Song, Min-Kyung Choi, 
Young-Sun Kim Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

Vinegar was prepared using fresh mushroom Agrocybe aegerita and sugar 
(mushroom:sugar = 1:0.5-2.0, w/w). In the first stage, the ratio of fresh mush-
room (1) and sugar (0.5) were suitable for alcohol fermentation (13.4% alc.). 
Acetic acid fermentation was carried out with 5.5% (w/v) initial ethanol concen-
tration, at 30°C. Acetic acid fermentation used brown sugar showed the highest 
acetic acid yield (total acidity was 5.8%), content of total phenolic compounds 
and several biological activities. Vinegar which was made with rice, nuruk and 
powder of Agrocybe aegerita showed lower total acidity as increasing amount 
of Agrocybe aegerita powder. But in the preference test of 5-points in full, 
vinegar addition of 15-20% Agrocybe aegerita powder showed 4.1, the highest 
value.
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P14 -005

Quality Characteristics of Rice noodles with Added Yam (Dioscorea 
batatas)
Eun-Ju Song*, Min-Sil Ahn, So-ra Choi, Sang-Young Seo, Min-Kyung Choi, 
Young-Sun Kim Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

This study investigated the quality of rice noodles containing different amounts 
of yam (Dioscorea batatas) powder. Above all, we were added tapioca to 
improve the viscosity in rice noodles. Tapioca ratios was 10, 20, 30% based on 
rice flour weight. In case of more than 20% tapioca, water turbidity was increased. 
But water turbidity was decreased in three days ripening tapioca treatment 
remarkably. By adding 10% in tapioca treatment, rice noodle cutting ratio was 
significantly reduced and increased the commercial value. Rice noodles were 
prepared at ratios of 1, 2, 3, and 4% yam powder based on rice flour weight. 
Yam rice noodles had lower L-values than those of control, and these values 
decreased with increasing amounts of yam powder while the a and b-values 
increased. Regarding the cooking properties of yam rice noodles, water turbi-
dity was significantly lower in the 1, 2% yam rice noodles compared to 3, 4%. 
Rice noodle cutting ratio was reduced in 1, 2% yam rice noodle. The result of 
rapid visco analyzer, setback were remarkably increased in 3, 4% yam rice 
noodles. Sensory evaluation showed that high quality cooked noodles could be 
produced by 2% inclusion of yam powder.

P14 -008

Effects of Calcium Chloride and Temperature on Physical Properties 
of Pickled Radish during Desalting
Won-Seok Choi*, Jung-Seok Shim Department of Food Science and Techno-
logy, Korea National University of Transportation, Korea

This study was carried out to investigate the effects of calcium chloride (0.6% 
w/w) and temperature (5 and 25°C) on the microstructure, texture and color of 
the pickled radish during desalting (DS) for 5 days. After 5 days of DS period, 
the firmness of calcium chloride treated pickled radish was decreased regardless 
of temperature. The firmness of DS treated pickled radish at 5°C was higher 
than that of DS treated pickled radish at 25°C. The microstructure of DS treated 
pickled radish without calcium chloride was denser than that of DS treated 
pickled radish with calcium chloride. All DS treated pickled radish showed 
decreased color values of L and b, and increased color values of a, regardless of 
calcium chloride and temperature. No significant trend of changes in color was 
observed by calcium chloride or temperature.

P14 -006

Quality Characteristics of Bread Containing Various Levels of 
Mulberry (Morus albba L.) Fruit Powder
Min-Kyung Choi*, Sang-Young Seo, Eun-Ju Song, So-Ra Choi, Min-Sil Ahn, 
Young-Sun Kim Resources and Food Division, Jeollabukdo Agricultural 
Research and Extension Services, Korea

This study investigated on quality characteristics of pan breads prepared with 0, 
1, 3, 5, and 7% mulberry powder. The dough samples containing mulberry 
powder displayed reduced setback indicating a suppression of staling. The pH 
of dough and bread decreased with the addition of mulberry powder. Lightness 
(L) and yellowness (b) of breads crumb color were decreased as the concentration 
of mulberry powder increased; however, the redness (a) was increased. The 
Functional components measured by DPPH, polyphenol, anthocyanin, ACE 
inhibitory effect of bread increased as the concentration of mulberry powder 
increased. The bread containing 3% mulberry powder has acceptable sensory 
properties. such as color, smell, taste and overall acceptability. The results 
exhibited that adding the mulberry fruit powder into the bread increased 
antioxidant activity by incorporating 3% mulberry fruit powder into the bread 
formula.

P14 -009

Development of Optimum Far-infrared Irradiation and Extract 
Processing for Inner Beauty Food Material Using Adenophora 
remotiflora
Myung Hwan Kim*, Hee Sun Kim, Myung Ryun Han1, Ae Jung Kim2 Dankook 
University, Korea, 1Hyejeon University, Korea, 2Kyonggi University, Korea

We analyzed the optimum harvest time, and far-infrared irradiation and extraction 
processing of Adenophora remotiflora based on phytochemical contents and 
antioxidant activity increments. Total polyphenol content, total flavonoid content 
and DPPH radical scavenging activity in 3 months cultivation of Adenophora 
remotiflora were 88.68 mg/g, 77.48 mg/g and 83.73%, respectively, which were 
the highest values among 1-3 months of cultivation. The optimum processing 
conditions of far-infrared irradiation temp. and duration were 80°C and 35 min, 
respectively, based on total polyphenol content, total flavonoid content and 
DPPH radical scavenging activity improvements of methanol extracts for Adeno-
phora remotiflora. The optimum extraction conditions for water extraction were 
extraction temp., extraction time and ratio of solvent to sample were 66.8°C,
9.0 h and 21.1 mL/g, respectively. For ethanol extraction, ethanol concentration, 
ratio of solvent to sample and extraction time were 69.1%, 22.9 mL/g and 27.1 
h, respectively, and methanol concentration, ratio of solvent to sample and 
extraction time were 70.4%, 23.0 mL/g and 9.9 h, respectively for methanol 
extraction.

P14 -007

Effect of the Fermentation Time of Sourdough on the Bread Making 
Properties of Rye-wheat Composite Flour
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, Korea, 
2Institute of life Science and Natural Resources, Korea University, Korea, 
3Department of Food and Biotechnology, Hankyung National University, 
Korea, 4National Food Safety Information Service, Korea, 5Division of Food 
Bioscience and Technology, Korea University, Korea

The properties of rye-wheat composite flour (rye:wheat=1:1) bread making 
process were evaluated at various sourdough fermentation time: 10, 20 and 30 h 
(40%, g of sourdough/100 g of total mixed flour). The sourdough was prepared 
from rye flour by using lactobacillus brevis. Total titratable acidity (TTA), pH, 
content of water soluble pentosan (WSP), and total pentosan content (TP) were 
analyzed to characterize the rye-wheat mixed dough. Specific loaf volume, 
texture profiles and sensory evaluation were measured for analyzing the quality 
of rye-wheat mixed bread. pH of sourdough was reduced from 6.0 to 3.9 and 
WSP increased from 3.8% to 4.8% with longer fermentation time. The rye-wheat 
mixed bread containing sourdough fermented for 20 h showed the maximum 
specific loaf volume (3.0 mL/g) with the softest texture. Accordingly, when 
sourdough with mild acidity was used, optimal properties of bread making 
process was reached.

P14 -010

Evaluation of Antioxidative and Antimicrobial Activities of Various 
Natural Herbs, and Their Applications to Pork Patties during Storage
Myung Hwan Kim*, Hee Sun Kim, Hyun Do Lee, Pil Nam Seong1 Dankook 
University, Korea, 1RDA, Korea

This study was carried out to investigate antioxidative and antimicrobial acti-
vities of various natural herbs concentration (0-4%, w/w), such as mustard, 
marhoram, chrysanthemum, oregano, cage, thyme, rosemary and green tea 
powders, and their applications to pork patties for storage stability. The color 
thiobarbituric acid reactive substances (TBARS), microbial growth and sensory 
evaluation of pork patties were performed during 25°C storage. The color L* 
value was increased while, a* and b* values were decreased in patties with 
herbs during storage. After manufacturing and 3 days of storage at 25°C,
TBARS values of control were 4.45 and 8.64 mg/kg, while those of 4% sage 
powder added pork patties were 1.51 and 1.74 mg/kg. respectively, Total viable 
cell counts of control and 4% rosemary powder added pork patties after 3 days 
of storage at 25°C were 9.56 and 7.48 log CFU/g, respectively. The 2% green 
tea powder added pork patty has the highest hedonic values of flavor, texture, 
juiciness and overall quality except color among eight different herb added pork 
patties.
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P14 -011

Effect of Grape Seed Extract, Cochineal Color and Green Tea Extracts 
on Pork Jerky as Nitrite Alternatives
Myung Hwan Kim*, Hee Sun Kim, Hyun Do Lee, Pil Nam Seong1 Dankook 
University, Korea, 1RDA, Korea

This study performed to optimize mixing ratios of natural additives using extreme 
vertices experimental design for pork jerky by color, thiobarbituric acid (TBA) 
values, and microbial analyses after 7 days of storage at 25°C. We selected 
grape seed, cochineal color and green tea extracts as natural preservative, 
colorant and anti-oxidant, respectively, from the preparatory experiment. The 
color value a* of commercial pork jerky containing nitrate was 19.2. While, 
that of 0.03% grape seed extract, 0.07% cochineal color extract and 0.12% 
green tea extract added pork jerky was 12.9, which was the highest value in 
interesting area. The lowest increment of TBA value and microbial counts 
during storage was 0.05% grape seed, 0.05% cochineal color and 0.10% green 
tea extracts added pork jerky. The 0.21% grape seed, 0.25% cochineal color and 
0.50% green tea added pork jerky had higher hedonic values of texture, 
juiciness and overall quality than commercial pork jerky containing nitrate.

P14 -014

Reducing Effect of Characteristic Flavor of Fermented Red Ginseng 
Extracts
Myung-Gon Shin*, Min-Whan Kim, Ryung-Ha Kim, Gyu-Hee Lee Department 
of Food Science and Biotechnology, Woosong University, Korea

Panax ginseng C.A. Meyer, which is harvested for its highly valued roots, has 
been frequently used as a traditional medicine. Therefore, lots of processing 
methods were applied for obtaining the functional materials of the root of Panax 
ginseng C.A. MAYER. Recently, the fermented red ginseng extracts were 
popularly concentrated by customers. However, its characteristics of fermented 
flavor and bitterness have been reduced the consumer acceptance. Therefore, α
-, β-, and γ-cyclodextrin were applied for reducing the characteristics of 
fermented flavor and bitterness. As a result, the sour and planty flavor was more 
effective to encapsulate with β-cyclodextrin, and the bitter taste was more 
effective to encapsulate with γ-cyclodextrin. 

P14 -012

Bio-chemical Characteristics of Fish Meat Paste Containing Red 
Ginseng Powder
Do-Wan Shim*, Jun Jiang, Jong-A Won, Jin-Hyo Kim, Won-Seok Choi1, 
Kyu-Cheon Kim2, Sun-Jin Hur3, Kwang-Ho Lee Department of Biotechnology, 
College of Biomedical & Health Science, Research Institute of Inflammatory 
Diseases(RID), Konkuk University, Korea, 1Department of Food Science and 
Technology, Korea National University of Transportation, Korea, 2Nuljayoun 
Food, Korea, 3Department of Molecular Biotechnology, College of Life and 
Environment Sciences, Konkuk University, Korea

Red ginseng has been used as a general tonic in traditional oriental medicine to 
increase vitality, health, and longevity, especially in older persons. To provide 
functional properties of fish meat paste, red ginseng powder was added at 1%. 
The fried fish meat pastes were investigated for textural properties, and sensory 
evaluation. Fish meat paste containing red ginseng powder tended to increase 
the springness (S), gumminess (G), and brittleness (B). Samples containing red 
ginseng powder had the highest acceptance scores in terms of appearance, 
flavor, taste, texture and overall acceptability. It was showed that fish meat 
paste containing red ginseng powder attenuated lipid oxidation. Therefore, 
these results suggest that red ginseng powder can be applied to fish meat paste 
for the purpose of high quality and functionality. 

P14 -015

Physicochemical and Sensory Characteristic of Bamboo Shoot 
Treated with Protease
Gyu-Hee Lee*, Eun-Ji Seo, Min-Jung Lee, Myung-Woo Byun, Myung-Gon 
Shin Department of Food Science and Biotechnology, Woosong University, 
Korea

Bamboo shoots are tender and young offspring of bamboo and widely used as a 
vegetable. Bamboo shoot has a lot of dietary fiber and proteins. Also it has been 
increased popularity because of its bioactivity such as anti-fungal effect by 
dendrocin (a kind of protein), anti-cancer effect, and antioxidant effect by 
polyphenol. However, it is hard to store because it has high moisture contents. 
Therefore bamboo shoots are used as salted form and canned food. In this study, 
for making natural flavor enhancer, the cooked bamboo shoot was treated with 
protease at various treated time and protease concentration. As the results, the 
soluble solid content was the highest value as at the treatment with 0.5% 
protease for 24 h. The amino-type nitrogen content was the highest value at the 
treatment with 0.5% protease for 48 h. The umami sensory characteristic was 
the highest value at 0.5% protease treatment for 24 h. As a conclusion, the 
hydrolysate of cooked bamboo shoot used by protease might be used as umami 
flavor enhance with inherent characteristics.

P14 -013

Production of Spherical Granule for Fermented Red Ginseng Extracts
Myung-Gon Shin*, Dae-Hyun Kim, Ha-Neul Kim, Gyu-Hee Lee Department 
of Food Science and Biotechnology, Woosong University, Korea

Ginseng radix, the root of Panax ginseng C.A. MAYER, has numerous therapeutic 
applications, such as cardioprotective, immunomodulatory, antifatigue, adato-
genic, tonic and anti-aging properties. Recently, the fermented red ginseng 
extracts, which is one of the applying method for increasing the functional 
materials, were popularly concentrated by customers. However, its viscose 
characteristic could give inconvenient to customer. For broadening their appli-
cation in food processing industry and increasing the consumer acceptance, 
viscose fermented red ginseng extracts dried and coated using fluidized bed 
coater. The viscose fermented red ginseng extracts were combined with dextrin 
for making spherical granule at various condition of fluidized bed coater. As s 
result, the higher atomizing air pressure made the smaller droplets, while the 
agglomeration of granule obtained at the higher product temperature. After 
granulation, the flowability and water solubility were increased. As a conclusion, 
the application of fluidized bed coater can be used for making the food product 
of viscous fermented extracts more valuable.

P14 -016

Effects of Concentration on Production of Persimmon (Diospyros 
kaki) Wine
Myung-Woo Byun*, Jong-Hyun Lim, Eun-Hae Yang, Myung-Gon Shin, Gyu-Hee 
Lee Department of Food Science & Biotechnology, Woosong University, Korea

Persimmon is one the most popular seasonal fruits with important health benefits 
such as dietary fiber and natural poly-phenol antioxidant. During last decade, 
persimmon vinegar was commercialized and increased consumer acceptance 
with a lot of dietary fiber. In this study, for making persimmon wine with 
increased consumer acceptance, the solution obtained from full ripen persimmon 
(SFRP) and its concentration (CSFRP) was used for making persimmon wine. 
The sugar content °Bx of SFRP and CSFRP was 7 and 21 °Bx, respectively, no 
sugar addition for fermentation. Fermentation was used the Sacch. cerevisiea
for 15 days at 30°C. After fermentation, the alcohol contents of SFRP and 
CSFRP was 9 and 18 °Bx, respectively. In sensory evaluation, the wine from 
CSFRP was more pinkish color and better appearance and flavor than that from 
SFRP. However, the wine from CSFRP was the more astringency than that from 
SFRP. As a result, the CSFRP can be used for making good wine, however, the 
astringency, which is the reason decreased consumer acceptance, will be regarded.
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P14 -017

Antimicrobial Effects of Essential Oil Obtained from Wild Sesame 
(Perilla frutescens) Leaf and Thujone (Artemisia asiatics) Leaf
Gyu-Hee Lee*, Ye-Eun Chang, Bo-Hyun Sung, Seung-Ju Lee, Myung-Woo 
Byun, Myung-Gon Shin Department of Food Science & Biotechnology, 
Woosong University, Korea

Wild sesame and thujone leaves have strong aroma, especially the dried thujone 
leaf has been used for protect infectious. In this study, the essential oils were 
obtained from wild sesame leaf (EWSL) and thujone leaves (ETL) by steam 
extraction and the water extracts were obtained from residue of wild sesame 
leaf (WWSL) and thujone leaves (WTL) by hot water for 1.5 h at 100°C. Then 
the antimicrobial activities of EWSL, ETL, WWSL and WTL were performed 
by using Escherichia coli and Streptococcus aureus, which have well known as 
food poisoning bacteria. The yields of EWSL and ETL were shown as 0.01% 
and 0.02%, respectively, the yields as the soluble solid contents of WWSL and 
WTL were represented as 7 and 8%, respectively. The EWSL and ETL have 
antimicrobial effects on E. coli and Strep. aureus, and ETL has more antimicro-
bial effect than EWSL on both microbes. However, the WWSL and WTL were 
not shown the antimicrobial effect on both microbes. As a conclusion, the 
essential oil has anti-microbial effects on E. coli and Strep. aureus with good 
aroma and clear residue, but the usage for natural antimicrobial material has to 
be deeply considered and studied because of its cost value.

P14 -020

Physicochemical Properties of Non-thermally Hydroxypropylated 
and Cross-linked Corn Starches with STMP Using Ultra High 
Pressure (UHP)
Kye-Sun Kim*, Sang-Soo Lim, Seung-Hyun Choi, Byung-Yong Kim, Moo-Yeol 
Baik Department of Food Science and Biotechnology, Kyung Hee University, 
Korea

Ultra high pressure (UHP) was used to make non-thermally dual-modified corn 
starches. Its physicochemical properties were compared with thermally dual- 
modified corn starches. For UHP-assisted dual-modified sample, corn starch 
was hydroxypropylated with propylene oxide and cross-linked with mixture of 
sodium trimetaphosphate/sodium tripolyphosphate at 400 MPa for 15 min, 
respectively. Conventionally dual-modified starches were made with same 
regents under controlled status (45°C and 2 h) instead of UHP. Native and dual- 
modified corn starches were assessed with respect to molar substitution (MS), 
degree of substitution (DS), X-ray diffraction pattern/relative crystallinity, 
solubility/swelling power, gelatinization, and pasting behavior. Solubility/swelling 
power and DSC thermal properties of UHP-assisted dual-modified sample were 
similar to native corn starches. But RVA pasting properties were changed with 
UHP-assisted modification. Pasting temperature decreased and peak viscosity 
increased with UHP-assisted dual modification.

P14 -018

Effect of a Mixing Ratio of Rice and Corn Flours on Characteristics 
of Jujube Extrudates
Soon Min Lee*, Byung-Yong Kim, Tae Ik Jun1, Tae-Wan Kim2, Koo Min 
Chung2, Hyun-Seok Kim2 Department of Food Science & Technology, Kyung 
Hee University, Korea, 1Alalri Co., Korea, 2Department of Food Science & 
Biotechnology, Andong National University, Korea

The low-grade jujube fruits are not of merchantable quality as food, and are 
used as a feed source for livestock. This study investigated impact of mixing 
ratios of rice (RCF) and corn (CRF) flours on characteristics of jujube fruit 
powder (JFP)-cereal flour extrudates. The mixtures of JFP (20%) and cereal 
flour (80%; the mixing ratios of RCF and CRF were variable) were extruded 
through a 4 mm die at 20% moisture, 120°C barrel temperature, and 150 rpm 
screw speed. The extrudates were assessed for appearance, expansion ratio, 
breaking force, water absorption index (WAI), water solubility index (WSI), 
color, and pasting property. Extrudates of RCF or CRF alone possessed 
irregular morphologies of their surfaces and cross-section air cells, while 
surface smoothness and small air cell homogeneity were improved by addition 
of JFP to cereal flour. With increasing RCF addition, expansion ratio, breaking 
force, and yellowness (b*) of extrudates generally decreased, while WAI was 
reversed. JFP-RCF (20:80) extrudate powder revealed a pasting viscosity 
profile from which pasting viscosity parameters could be characterized, 
suggesting inhibition of RCF gelatinization by JFP during extrusion.

P14 -021

Effect of Quality Characteristics on Brown Rice Produced from 
Paddy Rice with Different Moisture Contents
Seong Yeong Kim* Nutrition Education, Graduate School of Education, 
Kyonggi University, Korea

This study investigated relationship between moisture content of paddy rice and 
general quality characteristics of brown rice after dehusking. First, paddy rice 
with different moisture contents (11, 13, 15, 17, and 19%) was prepared. The 
rice was dehusked and general characteristics of brown rice such as brown rice 
yield, normal, immature, damaged, chalky, discolored, and cracked brown rice 
ratio, hardness and whiteness were determined. The results showed that brown 
rice with 15 and 17% moisture content had relatively higher values for all 
quality tests compared to those of the other rice samples exception of the 
cracked brown rice ratio. The cracked brown rice ratio increased with the 
increase in moisture content (p<0.05), whereas hardness of the brown rice 
decreased with the increase in moisture content (p<0.05). Based on these 
results, we suggest that paddy rice with 15-17% moisture content to produce 
high quality brown rice. 

P14 -019

Retrogradation Kinetics of Conventionally and UHP-assisted Acety-
lated Corn Starches
Mi-Ra Song*, Sang-Gab Kim, Seung-Hyun Choi, Byung-Yong Kim, Moo-Yeol 
Baik Department of Food Science and Biotechnology, Kyung Hee University, 
Korea

Retrogradation kinetics of conventionally and UHP-assisted acetylated corn 
starches with acetic anhydride (12% (v/w)), were compared. Corn starch (20%, 
w/w) was reacted at 30°C for 60 min under atmospheric pressure or at 400 MPa 
for 15 min at 20°C. Glass transition temperature (Tg’) and ice melting enthalpy 
were measured by differential scanning calorimetry (DSC), and relative crystal-
linity was measured by X-ray diffractometer (XRD). In both acetylated corn 
starches, Tg’ and relative crystallinity increased significantly during first 7 days 
of storage and leveled-off thereafter, whereas, ice melting enthalpy decreased 
and consecutively leveled-off. No significant difference was observed between 
conventional and UHP-assisted acetylated corn starches. However, small 
difference was observed depending on measured physicochemical properties. 
Avrami exponents of all samples were closed to 1. Conventionally UHP- 
assisted acetylated corn starches showed lower retrogradation rate than that of 
native corn starch. Therefore it is expected that changes of Tg’, ice melting 
enthalpy and relative crystallinity can be used as indicators for retrogradation.

P14 -022

Effects of Quality Characteristics on Milled Rice Produced from 
Brown Rice with Different Kernel Temperatures and Moisture 
Contents
Seong Yeong Kim*, Ho Lee1 Nutrition Education, Graduate School of Education, 
Kyonggi University, Korea, 1Department of Food Science and Biotechnology, 
Kyonggi University, Korea

This study was conducted to find the optimum moisture content (11, 13, 15, 17, 
and 19%) and temperature (0, 10, 20, 30, and 40°C), including the physical and 
chemical properties, of brown rice to produce high quality milled rice. The ratio 
of broken kernels showed relatively higher values in milled rice produced from 
brown rice with 17 and 19% moisture contents regardless of kernel temperatures. 
Milled rice produced from the brown rice with the relatively lower kernel 
temperatures (0, 10, and 20°C) and moisture contents (11, 13, and 15%) showed 
relatively higher L values and lower a and b values when compared with the 
higher kernel temperatures (30 and 40°C) and moisture contents (17 and 19%). 
Whiteness of milled rice showed relatively higher values in milled rice produced 
from brown rice with 11 and 13% regardless of kernel temperatures. In conclu-
sion, when the brown rice with 11-13% moisture content and 0-20°C of kernel 
temperature were milled, the quality of milled rice was enhanced, while the 
detrimental effect was found when the brown rice with moisture content of 15% 
or more and high kernel temperatures (30 and 40°C) were milled.
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P14 -023

Fat-reduced Ice Cream Prepared with Low-substituted Octenyl-
succinate Derivatives of Waxy and Normal Rice Starches
Da Hee Choi*, Ka Young Kim, Koo Min Chung, Hyun-Seok Kim Department 
of Food Science & Biotechnology, Andong National University, Korea

Ice cream (3 phase emulsion system) possesses relatively high fat content 
(based on total solid content). This study investigated characteristics of fat- 
reduced ice cream prepared through partial replacement of milk fat with 
low-substituted octenylsuccinate derivatives of rice starches. Rice starch 
octenylsuccinate (RSO) was prepared independently by semi-dry heating 
(DHR) and aqueous slurry (ASR) reactions. The derivatives were analyzed for 
degree of substitution (DS) and pasting property. For fat-reduced ice cream, 
general ice cream mix formulation was used, and 50% of milk fat was replaced 
to RSO derivatives (dry weight basis). Ice cream and its mix were assessed for 
viscosity, overrun, and melting resistance. DS of RSO derivatives were 0.002- 
0.003 for DHR and ASR. Pasting viscosities by a rapid visco analyzer were 
developed for RSO from ASR, though not for RSO from DHR. Fat-reduced ice 
cream mix with RSO revealed higher viscosity than full-fat mix. Overrun was 
higher for RSO treatment by DHR than by ASR. However, all fat-reduced ice 
cream showed lower overrun than full-fat ice cream. Melting resistance of 
fat-reduced ice cream from DHR was similar to that of full-fat ice cream.

P14 -026

Characterization of Alginate-degrading Crude Enzyme Produced by 
Vibrio sp. PKA 1003
Hyun-Jee Kim*, Koth-Bong-Woo-Ri Kim, Dong-Hyun Kim, Chan Sunwoo, 
Seul-A Jung, Da-Hyun Jeong, Hee-Ye Jeong, Sung-Mee Lim1, Dong-Hyun 
Ahn Department of Food Science and Technology, Pukyong National 
University, Korea, 1Department of Food Science and Technology, Tongmyoung 
University, Korea

This study was conducted to screening the alginate-degrading bacteria and to 
investigate characterization of alginate-degrading activity of its crude enzyme. 
Alginic acid was applicated in pharmaceutical and food industries because of its 
various functions and physical properties. So numerous studies are going on to 
improve its use, and one of them is lowering molecular weight through alginate- 
degrading. So we isolated alginate-degrading bacteria from brown algae 
Sargassum thunbergii. And the results of identification through 16s rRNA 
sequence analysis, this bacteria named Vibrio sp. PKA 1003. The optimum 
culture conditions for the growth of Vibrio sp. PKA 1003 were pH 7, 3% NaCl, 
25°C and 24 h incubation time. To obtained the crude enzyme, we incubated 
Vibrio sp. PKA 1003 and the culture medium of the bacterium was centrifuged 
for 30 min at 10,000 × g, 4°C. The supernatant was utilized as crude enzyme 
and the optimal conditions (pH, temperature, incubation time and substrate 
concentration) of alginate-degrading crude enzyme activity was measured by 
reducing sugar assay and viscometry. 

P14 -024

Anti-oxidant Effects of Grape Juice Waste
Myung-Woo Byun*, Jung-Eun Park, Jin-Won Kang, Na-Ri Whang, Gyu-Hee 
Lee Department of Food Science & Biotechnology, Woosong University, Korea

Grape is one of the most widely cultivated and popular fruits. Although grape 
skin and seeds are waste product of the grape juice and winery industry, these 
waste has a lot of phytochemicals such as flavonoids, phenolic acids, anthocya-
nidins, which play an important role as chemo preventive and anticancer agents. 
In this study, the antioxidant effects of grape juice (GJ) and skin (SKWGJ) and 
seed (SEWGJ), which is the waste from commercial grape juice waste, were 
analyzed. For analyzing the antioxidant effect, the poly phenol contents, DPPH 
activity and TBA value were analyzed. As a result, the polyphenol contents 
were shown the highest value in SEWGJ and SKWGJ and GJ, orderly. The 
DPPH activity were represented the highest value in SKWGJ and SEWGJ and 
GJ, orderly, As a conclusion, the waste from grape juice such as skin and seed 
contained more poly phenol and DPPH activity and higher TBA value than 
grape juice. 

P14 -027

Anti-inflammatory Activity of the Sargassum fulvellum Ethanol 
Extracts in LPS-induced RAW 264.7 Cells
Da-Hyun Jeong*, Min-Ji Kim, Koth-Bong-Woo-Ri Kim, Dong-Hyun Kim, 
Chan Sunwoo, Seul-A Jung, Hyun-Jee Kim, Hee-Ye Jeong, 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 
Sargassum flvellum (SFEE) on anti-inflammatory activity in lipopolysaccharide 
(LPS)-induced murine macrophages. It was shown that there were no differences 
of RAW 264.7 cells in the proliferation of the group treated with SFEE whereas 
the LPS-induced group was enhanced. The nitric oxide (NO) secretion was 
considerably diminished by SFEE up to 50%. The TNF-α, IL-1β and IL-6 
secretion of macrophages treated with SFEE decreased compared with the 
positive control, especially, IL-6 and IL-1β inhibition activities were over 50% 
at 0.1 µg/mL. The expression of COX-2, iNOS and NF-kB were also inhibited 
by SFEE. In acute toxicity test, no moralities occurred in mice administered 5 
g/kg body weight of SFEE over 2 weeks observation period. Moreover, inhibi-
tory effects of mouse ears edema revealed lower than that of the positive control. 
In conclusion, it is presented that SFEE can suppress inflammation by modula-
ting NO, cytokines and other mediators’ secretion without any toxicity.

P14 -025

A Study on Improvement in Cooking Quality of Rice Noodle
Soo Young Choi*, Jun Hyun Cho1, Bong Kyung Koh Keimyung University, 
Korea, 1National Institute of Crop Science, Korea

Cooking loss (CL) and texture of cooked noodles is the most critical characte-
ristic that determines consumer acceptance of the product. The purpose of our 
study is to develop the method to reduce the CL and improve cooking quality of 
rice noodle. Medium amylose content line such as Chenmaai, Milyang260 and 
Goamibyeo were selected. Rice flour was prepared by dry milled and annealed 
at the different condition. Rice noodle was made into a flat noodle type. Effect 
of annealing was only significant for Goamibyeo. The most effective way to 
reduce CL of Goamibyeo noodle was to use the rice sediment. The rice 
sediment was separated from rice suspension which was left after annealing for 
3 h under 20℃. In other words, removing water soluble was very important to 
reduce CL of rice noodle. However, this removing was not so effective for 
Chenmmai and Milyang260. The reason is explained that their water soluble 
starch content was less than that of Goamibyeo. Tensile strength of cooked 
noodle made by Chenmaai which was centrifuged after annealing for 3 h under 
38°C showed the highest elasticity. TPA showed that annealing treatment 
reduced hardness and adhesiveness of cooked rice noodle.

P14 -028

Lipase Inhibitory Activity of Eisenia bicyclis Ethanol Extracts
Seul A Jung*, Koth Bong Woo Ri Kim, Dong Hyun Kim, Chan Sunwoo, 
Hyun Jee Kim, Da Hyun Jeong, Hee Ye Jeong, Tae Wan Kim1, Dong Hyun 
Ahn Department of Food Science and Technology, Pukyong National 
University, Korea, 1Department of Food Science and Technology, Andong 
National University, Korea

This study was performed to investigate a inhibitory activity against lipase to 
elucidate the possible use of Eisenia bicyclis (EB) ethanol extracts. As a result, 
the lipase inhibitory activity of EB ethanol extract showed 43, 27 and 24% at 
concentrations of 5, 2.5 and 1 mg/mL. Purification was carried out by liquid 
and liquid extraction, silica gel column chromatography and HPLC. The results 
showed that liquid-liquid extraction, the lipase inhibitory activity of ethyl acetate 
(EA) fraction from EB ethanol extracts exhibited the strong lipase inhibitory 
activity with an IC50 value of 1.31 mg/mL. The EA fraction was separated using 
silica gel column chromatography and were obtained 22 of sub-fraction. Among 
them, EA1 and EA2 fraction showed the highest lipase inhibitory activity with 
IC50 value of 0.54 and 0.72 mg/mL, respectively. The EA1 fraction was purified 
by HPLC and 8 main peaks were obtained. As a result of lipase inhibitory activity 
of fractions obtained by HPLC, fraction 5, 7 and 8 showed the strong lipase 
inhibitory activity. Fraction 5 and 7 were identified as dieckol and pyrido 
(3,4-d) pyrimidine 7i.
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P14 -029

Effect of Wheat Germ Fermented Ethanol Extracts on Shelf-life and 
Quality Improvement of Bread
Hee-Ye Jeong*, Koth-Bong-Woo-Ri Kim, Dong-Hyun Kim, Chan Sunwoo, 
Seul-A Jung, Hyun-Jee Kim, Da-Hyun Jeong, Jung-Su Choi1, Dong-Hyun Ahn 
Department of Food Science and Technology, Pukyong National University, 
Korea, 1Subdivision of Food Science, Kyungnam College of Information and 
Technology, Korea

This study was performed the effect of wheat germ fermented ethanol extracts 
(WGE) on the shelf-life and quality improvement of bread. Breads were added 
with 0.5, 1, and 2% WGE and stored for 12 days at 25°C. The viable cell and 
mold count of the breads added with 0.5, 1, and 2% WGE were reduced after 9 
days of storage. There was no statistically significant difference in TBARS 
value of breads added with 0.5, 1, and 2% WGE compared to the breads not 
containing WGE (control), but TBARS value of the bread added 0.5, 1, and 2% 
WGE showed a lower level than that of the control. There were no significant 
changes in protection index measured by rancimat, moisture and color of breads 
compared to the control. In the sensory evaluation, total preference of the 
breads containing 0.5, 1, and 2% WGE were preferred than the control. These 
results suggested that the WGE can keep the quality characteristics and increase 
the shelf-life in the bread.

P14 -032

Development of Gluten-free Muffin Using Reconstructed Tofu
Protein
Yong Hun Lee1,2*, Taek Yoon Kim2, Jae-Hwan Lim3, Koo Min Chung1, 
Hyun-Seok Kim1 1Department of Food Science & Biotechnology, Andong 
National University, Korea, 2Hahoefood Co., Korea 3Department of Biological 
Sciences, Andong National University, Korea

Fractured tofu (ruptured or deformed during processing and/or packing processes) 
is totally discarded. This study developed gluten-free muffin by replacing 
whole weat flour within muffin with a mixture of fractured tofu and normal 
corn starch. Protein and starch fractions within wheat flour were substituted 
with fractured tofu and corn starch, respectively (dry weight basis). Gluten-free 
muffin (using a standard muffin formulation) was prepared depending on various 
addtion levels of corn starch under a constant amount of fractured tofu. Relative 
to wheat flour muffin, the volume of gluten-free muffin decreased with 
increasing corn starch addition levels, wile its firmness was reversed. Sensory 
characteristics of gluten-free muffin in which corn starch was added to 60% of 
wheat starch weight within wheat flour were similar to those of wheat flour 
muffin. In addition, through addition of commercial emulsifier at 3% level of 
total solid content of gluten-free muffin, its volume and firmness were approxi-
mated to those of wheat flour muffin. Further, sensory characteristics of gluten- 
free muffin containg emulsifier were better than those of wheat flour muffin.

P14 -030

Fat Uptake Reduction of Deep-fat Fried Doughnut by Addition of 
Recontructed Tofu Protein and Carbohydrate-based Hydrocolloid 
Composites
Sang-Jun Park*, Taek-Yoon Kim1, Jae-Hwan Lim2, Koo-Min Chung, Hyun-Seok 
Kim Department of Food Science & Biotechnology, Andong National Uni-
versity, Korea, 1Hahoefood Co., Korea, 2Department of Biological Sciences, 
Andong National University, Korea

Doughnut absorbs oil to the greater extents during deep-fat frying. This study 1) 
investigated effects of partial replacement of wheat flour with mixtures of 
fractured tofu and carbohydrate-based hydrocolloid (CBHC) on oil uptake 
reduction of doughnut, and 2) determined their optimal combinations. Doughnut 
was prepared according to a standard formulation. The 8% of wheat flour were 
replaced with the mixture of fractured tofu and CBHC (7:1, w/w). CBHC used 
for this study were guar gum (GUG), gellan gum (GEG), locust bean gum 
(LBG), hydroxypropylmethylcellulose (CN10T, CN40H, and CN15U), sodium 
alginate (Alg), maltodextrin (MLD), xanthan gum (XAN), low-methoxy pectin 
(LMP), high-methoxy pectin (HMP), amidated low-methoxy pectin (LMA), and 
κ-, ι- and λ-carrageenan (CAR). In a case replacing wheat flour with fractured 
tofu alone, reduction rate in oil uptake of doughnut was 13%. However, reduc-
tion rate in oil uptake of doughnut was enhanced as fractured tofu was mixed 
with CBHC. The rate in oil uptake reduction was in the order: Alg (43%)>HMP 
(40%)>XAN (38%)>MLD=LMP (33%)>LMA= ι-CAR (32%)>GUG=LBG 
(29%)>λ-CAR (28%)>κ-CAR=CN15U=GEG(-18%)>CN40H (16%).

P14 -033

Preparation and Characterization of Reconstructed Tofu Protein 
Using Spray-drying Process
Yong Hun Lee1,2*, Taek Yoon Kim2, Jae-Hwan Lim3, Koo Min Chung1, 
Hyun-Seok Kim1 1Department of Food Science & Biotechnology, Andong 
National University, Korea, 2Hahoefood Co., Korea, 3Department of Biological 
Sciences, Andong National University, Korea

Fractured tofu (ruptured or deformed during processing and/or packaging 
process) is totally discarded. This study investigated impact of spray-drying 
process parameters on characteristics of fractured tofu powder for a protein- 
fortifying food ingredient. Fractured tofu was ground with water and adjusted to 
4% solid content prior to spray-drying. Process parameters for spray-drying 
were inlet temperature, air flow rat, atomizing pressure. Obtained tofu powder 
was analyzed for particle size distribution, protein solubility, water and oil 
absorption, emulsifying power and stability, and foaming capacity and stability. 
Soy protein isolate and pea protein isolate were used as controls. An increase in 
atomizing pressure resulted in smaller particle size and higher water absorption 
of fractured tofu powder. Solubility of fractured tofu powder at pH 7 increased 
with increasing atomizing pressure, and comparable in all fractured Tofu 
powder obtained from this study with that of controls. Emulsifying power and 
stability did not differ among process parameters. Further, emulsifying power 
was lower than SPI and PPI whereas emulsifying stability was similar or higher 
than controls.

P14 -031

Effect of Extrusion Process on Increase of Solubilty of Acidic 
Polysaccharides and Efficacy of Extracts on Anti-cancer in Gastrodiae 
elata 
Ho-Kyun Jee*, In-Ho Song, Mi-Ran Park, Yong-Soo Park, Ming-Jie Xin1, 
Yong-Mi Lee1, Do-Yeon Kim2, Hyun-Jeong Oh2, Chul-Jin Kim2, Yong-Jin 
Cho2, Chong-Tai Kim2 MJ Health Foods Co., Ltd., Korea, 1Department of 
Oriental Pharmacy, College of Pharmacy and Wonkwang-Oriental Medicines 
Research Institute, Wonkwang University, Korea,, 2Korea Food Research 
Institute, Korea

The study was to investigate the use of extrusion-cooking process on improving 
solubility of acidic polysaccharides inside Gastrodia elata (GE). GE extrusion was 
performed with twin-screw extuder on conditions of 120-180°C. Room temperature 
extraction yield of solid, total carbohydrate and uronic acid were increased by 
increasing specific mechanical energy consumption (SME). With increasing SME, 
contents of non-starch polysaccharides in room and boiling temperature extracts were 
increased. Most of acidic polysaccharides in extrudates was extracted at mild 
condition of water extraction step which consisted of water, HCl and NaOH. To 
investigate immunoenhancement and anti-cancer effects of cold water-soluble 
polysaccharides GEAPs. These GEAPs were showed not only a high splenocyte 
proliferation exhibited by GEAP5 and 6, but also performed a significantly high level 
of IL-2 and IFN-γ production in activated splenocytes exhibited by GEAP5, 6 and 10. 
Furthermore, GEAP5, 6, 9 and 10 induced high macrophage proliferation, TNF-α and 
NO production in activated macrophages. In addition, GEAP5, 6, 9 and 10 also 
showed strong apoptotic effect than the other GEAPs in HT-29 colon cancer cells.

P14 -034

Non-thermal Pasteurization of Commercial Vegetable Juice by Pulsed 
Electric Fields: A Pilot Study
Han-Cheol Park*, Ji-Hyun Lee, Chul-Sung Huh1, Il-Bum Park1, Dong-Un Lee 
School of Food Science & Technology, Chung-Ang University, Korea, 1R&BD 
Center, Yakult Korea, Korea

Much effort has been devoted to pulsed electric fields technology to replace 
thermal processes. Vegetable juice could be a good candidate for the PEF 
application, because the organoleptic qualities of juice are easily impaired by 
thermal treatment. Therefore, the application of PEF treatments on the commer-
cial vegetable juice was investigated in a pilot scale. The sample vegetable juice 
contained 17 kinds of vegetables including carrot, kale, tomato and others. The 
untreated vegetable juice contained total aerobic microorganisms with the 
concentration of 1.9×102 CFU/mL. The PEF treatment was conducted with the 
field strength of 20 kV/cm. The total energy into the vegetable juice were 100, 
130, and 160 kJ/L. After PEF treatments, the residual microorganism were 
under the detection limits, and limited number of microorganisms were observed 
after 2 weeks of storage at 5 and 15°C. Furthermore, there were no significant 
changes in physico-chemical properties such as color, pH or flavor profiles after 
PEF treatments. The results indicate that a fresh-like vegetable juice with a 
refrigerated shelf life of 2 weeks or longer could be produced by the application 
of PEF treatments.
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P14 -035

Effect of Microbial Transglutaminase and Red Bean Protein Isolate 
on Gel Properties of Myofibrillar Protein as Affected by Various 
pH Values 
Ho Sik Jang*, Koo Bok Chin Department of Animal Science and Functional 
Food Research Center, Chonnam National University, Korea

The objective of this study was to investigate the effect of microbial transgluta-
minase (MTG) and red bean protein (RBP) on rheological properties of pork 
myofibrillar protein (MP) gel as affected by different pH values (pH 5.75, 6.0, 
6.25, and 6.5). Cooking yield (CY), gel strength (GS), SDS-PAGE, differential 
scanning calorimetry (DSC), and scanning electron microscopy (SEM) were 
measured to determine the gel characteristics. CY (%) increased with the 
addition of RBP (1%), while it was not different by various pH values. GS (gf) 
increased with the addition of red bean protein, regardless of pH values, and 
increased pH increased GS. SDS-PAGE profile showed that myosin heavy 
chain gradually disappeared with increased pH values. In DSC results, the 
temperature of first peak decreased with addition of RBP and that of second 
peak decreased with increased pH values. SEM results showed more compact 
and less void with the addition of RBP or increased pH values. Therefore, this 
study indicated that the addition of RBP (1%) at pH 6.5 in MTG-mediated MP 
gel could be considered as an optimum condition to have better gel properties in 
MP gel.

P14 -038

Antioxidative Activity and Physicochemical Changes of Mayonnaise 
by Addition of Egg Yolk Phosvitin
Joo Hee Jang*, Jae Hee Park, Ki Eun Ban, Kyung Haeng Lee Department 
of Food and Nutrition, Korea National University of Transportation, Korea

Phosvitin was separated from egg yolk and added into myonnaise manufacturing. 
Then, the mayonnaise was stored at 25°C and oxidation stability and physico-
chemical changes were evaluated. EDTA was used instead of phosvitin for 
comparison and control sample without any additive was also prepared. The 
sample with EDTA (75 ppm) and phosvitin (1,000 and 2,500 ppm) showed high 
metal chelating effect than control. However, the metal chelating effect of the 
sample was not changed during storage. DPPH radical scavenging activity of 
control was 18.85%, while those of sample with EDTA and phosvitin were 
22.13%, 21.57% and 28.00%, respectively, resulting in higher activity. Lipid 
peroxidation of control was developed rapidly with O.D. 2.2427 at 5 day but 
the samples with EDTA or phosvitin were 1.8611, 2.0726 and 2.0439, respec-
tively. Emulsion stability of the sample with phosvitin were higher than those of 
control and the sample with EDTA. Viscosity values of control and EDTA treat-
ment were 6.15 and 6.20 kcP without difference while those of phosvitin treat-
ment increased to 7.65 and 7.85 kcP, respectively. 

P14 -036

Evaluation of the Addition of Aloe Vera Gel on the Quality Charac-
teristic of the Meat Products
Chang Hoon Lee*, Koo Bok Chin Department of Animal Science and 
Functional Food Research Center, Chonnam National University, Korea

This study was performed to evaluate physicochemical and textural properties 
of the low-fat functional sausages using aloe vera gel (Okcheon, Gangneung, 
Korea). pH, color, proximate composition, expressible moisture, cooking loss, 
textural properties, and microbial counts were measured to evaluate the quality 
of sausages. Low-fat sausages were manufactured with aloe vera gel at two 
different levels of 5 and 10%, and compared to the control. Low-fat sausages 
with 5% aloe vera gel showed higher hardness than control (p<0.05), whereas 
those with 1% aloe vera gel powder decreased hardness and springiness. No 
differences in other physicochemical properties of low-fat sausages were 
observed with the addition of aloe vera gel (5-10%). In addition, the low-fat 
sausages were not detected the total bacterial counts and Enterobacteriaceae 
(<102 cells/g), regardless of the addition of aloe vera gel. These results suggested 
that the low-fat sausages could be manufactured with 5% aloe vera gel with 
improved hardness. Therefore, the addition of 5% aloe vera gel could be 
functioned as a gelling agent in the manufacture of low-fat functional sausages.

P14 -039

Effect of Roasted Soy Flour on the Characteristics of Gluten-free 
Rice Cookie
Joon-Kyoung Lee*, Jin Hee Kim, Jae Kag Lim Department of Chemical 
Engineering & Biotechnology, Korea Polytechnic University

There are lacks of researches about rice cookies using wet-milled rice flour. 
This study was conducted to measure changes in the characteristics of rice 
cookie made from wet-milled rice flour added with roasted soy flour (RSF) in 
order to investigate the effect of natural additives 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 lower in the cookie with 
RSF than in the control cookie. The hardness of the rice cookie was shown to 
significantly increase by adding RSF. When a sensory test on hardness, moist-
ness, softness, sandiness, brittleness, and overall acceptability was conducted, a 
higher preference was shown in the cookie with RSF than in the control cookie. 
Moreover, 9% RSF was shown to be the highest preference about overall accep-
tability and softness. Summarizing these results, RSF has crispiness effects on 
the cookies made of wet-milled rice flour. The results of this study can be used 
as a basis for a further study on the quality improvement of rice cookie.

P14 -037

Effect of Xanthan Gum and Modified Starch on Sauce Sterilization
Seung Woo Han*, Sujin Susan Lee R&D Center, Ottogi Corporation, Korea

The objectives of this study were to analyze the effects of xanthan gum and 
starch during sauce sterilization. Gels were obtained from starch, xanthan gum, 
and starch-xanthan gum mixture by heat treatment. By preparatory experiment, 
viscosity before sterilization was fixed by adjusting concentrations. Ham cubes 
were put into gels and sterilized. Samples were evaluated by gel viscosity and 
ham texture which were sterilized in gels. Sterilization result showed that 
xanthan gum was most effective in elution of ham cubes, but less effective at 
reducing the syneresis of gels. Starch-xanthan gum mixture was the most effec-
tive in stabilizing gel and ham during sterilization. To provide appropriate 
process, four combinations using xanthan gum and starch were carried out with 
giving variety to process. Starch gelatination-xanthan gum dredge complex 
showed most effective thermal resistance of viscosity. As a result, xanthan gum 
gives assistance to maintain textural properties of the starch, and dredge 
inclusion to sauce is appropriate.

P14 -040

Storage Stability of β-carotene Encapsulated with Viscosity-reduced 
Na-alginate via Acid, High Pressure Homogenizer, and γ-irradiation 
Depolymerization
Da Som Jun*, Ka Young Kim, Hee Ja Yeun, Eun Ji Baik, Koo Min Chung, 
Hyun-Seok Kim Department of Food Science & Biotechnology, Andong 
National University, Korea

β-Carotene, natural pigment and lipophilic antioxidant, is poorly soluble in oil 
and insoluble in water due to its crystal form. This study investigated effects of 
Na-alginate viscosity and depolymerization method on storage stability of Na- 
alginate-encapluated β-carotene microparticles. Na-alginate was depolymerized 
by HCl, high pressure homogenizer (HPH), and γ-irradiation, and analyzed for 
solubility and viscosity. Na-alginate-β-carotene microparticles were prepared by 
spray-drying, and assessed for morphology, particle size distribution and β-caro-
tene loading capacity. The storage stability of the aqueous microparticle suspen-
sions was examined using total color difference (TCD). Apparent viscosities of 
Na-alginate decreased in orders of treatment: HCl, HPH, and γ-irradiation. 
Though Na-alginate was completely solubilized for HCl and HPH treatment, γ
-irradiation-treated Na-alginate possessed insoluble materials (5.2% of dry 
Na-alginate weight). The microparticles were sphereical with diameter ranges 
of 0.5-7 µm. β-Carotene loading capacities ranged from 74 to 98%. Storage 
stability of aqueous microparticle suapensions was likely enhanced relative to 
that in literatures.



330

2012 KoSFoST

P14 -041

Application of Blanching and Chemical Treatment in Dried 
Ligularia fischeri and Syneilesis palmata
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

Spring herbs are favorite food in this country and have supplied vitamins and 
minerals in early spring. But, they are not provided all year around but during 
spring season. So spring herbs are generally used as dried products named as 
'Muguennamul' in Korea. Browning which occurs by drying processing is very 
important quality criterion to determine products commercialization. The aim of 
this work was to control the browning of dried vegetables. Blanching treatment 
with boiling water was effective on the browning inhibition of dried ligularia 
fischeri and syneilesis palmate. Most of all, blanching treatment with boiling 
3% NaCl solution was most effective on the control the browning. L-value of 
ligularia fischeri blanched with 3% NaCl solution is 26.46, 3% ascorbic acid 
solution is 24.2, citric acid is 25.47. L-value of Syneilesis palmata blanched 
with 3% NaCl was 28.94, 3% ascorbic acid 24.83, and citric acid 26.89. Three 
% NaCl solution is the highest value of other treatments. The L-value of 
vegetable was calibrated with the standard white plate (L=98.42, a=-0.06, 
b=-0.33).

P14 -044

Enhancing the Rheological Properties of Whole Soybean Curd by 
the Fortification of Cheese
Min-Ju Park1*, Hyuk-Il Kim1, Jung -Seok Kim1, Sam-Pin Lee1,2 1Department 
of Food Science and Technology, Keimyung University, Korea, 2The Center 
for Traditional Microorganism Resource (TMR), Keimyung University, Korea

To produce convenient soybean curd with enhanced preference, the whole 
soybean curd (WSC) was manufactured using micronized full-fat soybean 
(MFS) powder with three kinds of cheeses (imitation, cheddar and mozzarella) 
by action of microbial transglutaminase (MTGase). The hardness and chewiness 
of WSC was dependent upon concentration of MFS used. The WSC prepared 
with 20% MFS showed higher hardness and chewiness at values 945 dyne/cm2 

and 791, respectively. The hardness and chewiness of 20% MFS was increased 
with fortification of imitation cheese. However, the addition of 5, 10% mozzarella 
cheese showed the decrease of hardness, indicating 639 and 509 dyne/cm2, 
respectively. Also, the chewiness of WSC decreased from 525 to 210 by adding 
5% and 10% mozzarella cheese. The hardness of WSC fortified with 5, 10% of 
cheddar cheese tended to the decrease with 586 and 136 dyne/cm2, respectively. 
Thus, WSC fortified with cheddar cheese showed the textural properties with 
decreased hardness drastically. The textural property of WSC was enhanced by 
the fortification of imitation cheese, but was deteriorated with addition of other 
cheeses.

P14 -042

Chemical Characteristics of Imitation Jelly Made of Fig Puree at 
Different Levels of Gelling Agents
Seong-Ja Lim1*, Ki-Chang Lee1, Jong-Bang Eun1,2 1Department of Food 
Science and Technology, Chonnam National University, Korea, 2Functional 
Food Research Center, Chonnam National University, Korea

Figs are one of the highest fruit of ficin, but it can be deteriorated quickly after 
harvesting. One of the ways to preserve it is to make it into fig puree. This 
study was investigated the chemical characteristics of imitation jelly made of 
fig puree at different levels of gelling agents. The moisture content of the jelly 
was the highest in the one with 3% carrageenan and the lowest in the one with 
7% guar gum. The soluble solid content of the jelly was the highest in the one 
with 5% of carrageenan and the lowest in the one with 7% of agar. The pH of 
the jelly was the highest in the one with 7% of guar gum and the lowest in the 
one with 3% of guar gum. The titratable acidity of the jelly was highest in the 
one with 5% of guar gum and the lowest in the one with 7% of guar gum. The 
dietary fiber of the jelly was the highest in the one with 7% carrageenan and the 
lowest in the one with 3% agar. The Aw of the jelly was highest in the one with 
7% of carrageenan and the lowest in the one with 3% of guar gum. The pH and 
Aw were increased when gelling agents were added. The chemical characte-
ristics of the jelly was affected by different levels and types of gelling agents.

P14 -045

Study on the Development of Functional Ginseng Glutinous Rice 
Candy Prepared with Ginseng Jungkwa Syrup Products 
Jung-Sook Lee* College of Pharmacy, Chungnam National University, Korea

This study was performed to develop a functional ginseng glutinous rice candy 
rich in saponin, which was manufactured using gingseng jungkwa syrup 
products made by boiling fresh gingseng with rice syrup. The ones made by 
gingseng jungkwa syrup products (GC-A-GS and GC-B-GS) and existing ones 
(GC-A and GC-B) were made separately to be compared each other in contents 
of crude saponin and various ginsenosides. Crude saponin content of GC-B-GS 
was the highest (0.98 mg/g). And ginsenoside Rg3 was 15 times higher in 
candy made by gingseng jungkwa syrup products than the existing ones at most. 
In the sensory evaluation, the results were better in the order of GC-B > 
GC-B-GS > GC-A > GC-A-GS and samples made by gingseng jungkwa syrup 
products showed deep brown color with a little bit bitter aftertaste and strong 
sour taste. In second sensory test to adjust the amounts of gingseng jungkwa
syrup products, the overall acceptability was the best when the mixture ratio of 
gingseng jungkwa syrup products and the rice syrup was 60%:40%. In conclu-
sion, we could see that the gingseng was transformed into the red gingseng and 
ginsenosides were transported to glutinous rice candies.

P14 -043

Quality Characteristics and Antioxidant Effects of Black Jujube 
according to Aging Period
Ji-Eun Kim1*, Min-Ah Kim1, Sam-Pin Lee1,2 1Department of Food Science 
and Technology, Keimyung University, Korea, 2The Center for Traditional 
Microorganism Resource (TMR), Keimyung University, Korea

Black jujube was made by aging dried jujube and its physiochemical characte-
ristics and antioxidant activities were evaluated. The moisture and the sugar 
contents were increased depending on the period of aging times and the pH was 
reduced whereas the acidity. The color of black jujube was changed from red to 
black resulting in reducing the values of L, a, b and △E. As the aging was 
progressed, sucrose was decomposed by increasing glucose and fructose, indi-
cating higher content of the total reducing sugars. Six different types of organic 
acids were extracted from dried jujube and the levels of oxalic acid and citric 
acid increased as the aging was progressed. The total polyphenol content of 
dried jujube in ethanol and water extract were 7.74 and 8.12 mg/g, respectively 
and that of the water extract aged for 48 h was 16.82 mg/g showing the greatest 
value. IC50 values in DPPH and ABTS radical of black jujube aged for 72 h 
were 0.54 and 0.59 mg/mL, respectively.

P14 -046

Effect of Coating on the Storage Stability of De-skinned Walnut 
Grown in Korea
Bipin Vaidya*, Su Jung Hwang1, Jong-Bang Eun Department of Food Science 
and Technology and Functional Food Research Center, Chonnam National 
University, Korea, 1Faculty of Herbal Food Cuisine and Nutrition, Daegu 
Haany University, Korea

The removal of skin from walnut increases oxidation due to reduction in oxygen 
barrier properties of the nut. Therefore, a method was developed to coat 
de-skinned walnut, and explored the potential of coating to reduce the oxidation 
of walnut. De-skinned walnuts were coated with erythritol, gelatin and glycerol 
solutions, and ascorbic acid was used as an antioxidant in coating material. 
Accelerated storage stability test of coated walnut was performed at 50°C for 35 
days after equilibration of walnut using vacuum desiccation. The coating of 
de-skinned walnut delayed the rate of peroxide and conjugated diene formation 
in the oil and lowered the rate of total color change (DE*) of de-skinned walnuts. 
The results confirmed that coating incorporating ascorbic acid extended the 
storage stability of de-skinned walnut.
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P14 -047

Physical Characteristics of Rice-tofu Prepared with Different Particle 
Sizes of Rice Flour and Different Mixing Ratio of Coagulants
Min-Yu Song1*, Jun-Seok Kum3, Jong-Bang Eun1,2 1Department of Food 
Science and Technology, Chonnam National University, Korea, 2Functional 
Food Research Center, Chonnam National University, Korea, 3Regional Food 
Industry Research Group, Korea Food Research Institute, Korea

The physical characteristics of tofu added with 10% rice flour (rice-tofu) prepared 
with different particle sizes of rice flour and different mixing ratio of coagulants 
were investigated. Texture and yield of rice-tofu were measured. Hardness and 
gumminess were the highest in rice-tofu with 120 mesh of rice flour and 
calcium sulfate:calcium chloride ratio of 1:3. Springiness was the highest in 
rice-tofu with 160 mesh of rice flour and calcium sulfate:calcium chloride ratio 
of 3:1. Chewiness was the highest in rice-tofu with 160 mesh of rice flour and 
calcium chloride:glucono-delta-lactone (GDL) ratio of 3:1. Cohesiveness was 
the highest in rice-tofu with 160 mesh of rice flour and calcium chloride:GDL 
ratio of 1:3. Yield was the highest in rice-tofu with 160 mesh of rice flour and 
calcium sulfate:GDL ratio of 1:3. Texture of rice-tofu increased with increasing 
particle size of rice flour. Hardness, springiness and gumminess of rice-tofu
were the most affected by mixture of calcium chloride and calcium sulfate. Its 
cohesiveness and chewiness were the most affected by the mixture of calcium 
chloride and GDL. Yield of rice-tofu was the most affected by GDL. 

P14 -050

Optimization of Mung Bean Muk with Purple Sweet Potato Using 
Response Surface Methodology
Myunghyun Kim*, Yizi Jeong, Jieun Lee Sookmyung Women's University, 
Korea

The aim of this study was to develop an optimal composite recipe for a mung 
bean muk including purple sweet potato. This study has produced the sensory 
optimal composite recipe by making mung bean muk, respectively with each 5 
level of purple sweet potato powder (X1), water (X2), time (X3), by CCD 
(central composite design) and conducting sensory evaluation and instrumental 
analysis by means of RSM (response surface methodology). The compositional
and functional properties of the sample were measured, and the values obtained 
were applied to a mathematical model. A canonical form and perturbation plot 
showed the influence of each ingredient on the final product mixture. The 
sensory evaluation parameters of color, odor, taste, shine, elasticity, transparency, 
cohesiveness and overall acceptability showed significant differences for color, 
taste, shine, transparency, and cohesiveness (p<0.05). Instrumental analysis 
showed significant values for lightness, redness, chewiness (p<0.0001), yellow-
ness, hardness, gumminess (p<0.001). The optimal compositional ratios were 
determined to be 0.61 g for the purple sweet potato powder, 184.2 g for the 
water, and 60 min for the time.

P14 -048

The Effect of HPMC as Fat Replacer on the Physicochemical 
Properties of Low Fat and Defatted Tofu
Wookyoung Shin*, Gui-chu Lee, Yookyung Kim Department of Home 
Economics Education, Korea University, Korea

The consumption of low fat food has become more than just a trend and a 
significant change is observed in consumer’s attitude towards low fat varieties 
with physical and sensory characteristics that resemble as closely as possible to 
the full fat products. Low fat tofu is cholesterol-free, low in saturated fat and 
high in protein, but the textural properties gets soft. HPMC (hydropropylmethyl-
cellulose), which forms a thermo-reversible gel, is commonly used as a multi- 
purpose food ingredient such as a gluten substitute in barley product. This study 
investigated to improve the textural quality of low fat tofu by adding HPMC. In 
this study, we prepared the HPMC added tofu by using whole, low and defat 
soymilk. The texture profile and SEM of tofu were determined. The hardness of 
low fat and defat tofu had increased when HPMC added from 0.78 to 0.95N and 
from 0.67 to 1.08N, respectively. However, tofu made by whole soymilk 
showed the decreased hardness when HPMC added. That is, as the fat content 
of tofu is lower, the effect of HPMC as fat replacer seems to be greater. The 
results indicate that HPMC can make up for the textural weakness of low fat 
and defat tofu as fat replacer.

P14 -051

Quality Properties of Rice Noodles by Adding Curcuma longa
Sang Hee Kim*, Dal-Rym Song, Hyang-Sik Yoon, Jung-Mi Park, In Gyu Song 
Chungcheongbuk-do Agricultural Research and Extension Services, Korea

In previous research, Curcuma longa exhibited anti-inflammatory activity, 
anti-human immunodeficiency virus, anti-bacteria, antioxidant effects and 
nematocidal activities. The purpose of this study was to investigate the physi-
cochemical and paste properties of rice noodles added with Curcuma longa. 
The rice noodles were added to curcuma powder from 0 to 3% of the amount of 
rice flour. The L (lightness) value of uncooked and cooked noodles was decreased 
as the amount of added curcuma power has increased. But then the a (redness) 
and b (yellowness) value were increased in added curcuma powder of 3% and 
2%, respectively. Moreover, turbidity of the rice noodles was highest at 0% of 
curcuma powder. The uncooked rice noodles added with 2% curcuma powder 
showed that the hardness value was highest at 32028.81 g. The cooked rice 
noodles added with 3% curcuma powder were highest at 6992.48 g in the 
hardness. In sensory evaluation, there was no significant effect of rice noodles 
added with curcuma powder.

P14 -049

Antioxidant Activity of Solvent Extracts from Eggplant 
Jin Won Lee*, Jang Woo Park1 Department of Food & Biotechnology, 
Hankyong National University, Korea, 1Food and Bio-industrial Research 
Center, Hankyong National University, Korea

The objective of this work was to study antioxidant activity of solvent extracts 
from eggplant (Solanum melongena L.) parts. The eggplant parts was ethanol 
extract from eggplant peel (EPE) and sarcocarp (ESE), methanol extract from 
eggplant peel (EPM) and sarcocarp (ESM). Antioxidative and radical scavenging 
activity were assessed by means of different tests, inhibition of peroxidation on 
linoleic acid system, scavenging DPPH radicals, total phenolic compound and 
flavonoids contents. The result EPE and EPM showed strong antioxidant 
activity in linoleic acid system. Total phenolic compound, flavonoids contents 
and electron donating abilities (DPPH) were the highest in EPM. Therefore, the 
solvent extracts from eggplant extracts could affect of the antioxidant activity.

P14 -052

Quality Characteristics of Various Grain Crops by Extrusion Processing
Hyang-Sik Yoon*, Jung-Mi Park, Jeong-Sook Bae1, Sang Hee Kim, In Gyu 
Song Chungcheongbuk-do Agricultural Research and Extension Services, 
Korea, 1Goesan-gun agricultural Technology and Extension Center, Korea

Extrusion processing had become an important food process in the manufacture 
of pasta, ready-to-eat cereals, snacks, pet foods, and textured vegetable protein. 
In order to develop extruded cereal foods, various types of grain were ground, 
blended, and extruded with twin-screw extruder. The eight types of grain (regular 
rice, glutinous rice, sorghum, barley, adlay, millet, and so on) were investigated 
for physicochemical properties. First of all, α-glucosidase inhibition and total 
polyphenol contents of extruded regular rice and millet cereals were higher than 
the others. The L (lightness) value of extruded whole cereals was decreased 
slightly. But then a (redness) value was increased as a whole. The water solubility 
value of glutinous rice was increased significantly after extrusion. The extruded 
pressed barley and millet absorbed water rapidly at room temperature. Mecha-
nical and thermal energy inputs during extrusion induce change in the physico-
chemical properties of extruded grain.
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P14 -053

Optimization of Refining Process of Sesame Oil for Reducing Benzo 
(a)pyrene
Taekyung Sung1,2*, Ji-Soo Lee2, Hyeon Gyu Lee2 1R&D Institute, Sajo Haepyo 
Coporation, Korea, 2Department of Food and Nutrition, Hanyang University, 
Korea

The objective of this study was to optimize the refining process of sesame oil 
for reducing benzo(a)pyrene and maintaining flavor. The refining conditions of 
sesame oil, including active carbon concentration (X1), heating temperature 
(X2), and heating time (X3), were optimized for reducing benzo(a)pyrene 
content and maintaining flavor in sesame oil using response surface methodo-
logy. As the active carbon concentration, heating temperature, and heating time 
were increased, not only the benzo(a)pyrene content but also the flavor in sesame 
oil decreased. The optimum conditions for reducing the benzo(a)pyrene content 
and maintaining the flavor of sesame oil were established. The optimized values 
of X1, X2, and X3 were found to be 0.44%, 81.2°C, and 72.8 min, respectively. 
The benzo(a)pyrene content and the flavor in the sesame oil refined according 
to the optimized conditions were 0.14 ppb and 1,472, respectively, which were 
in close agreement with the predicted values. From these results, it was sug-
gested that the control of refining process could be used to effectively reduce 
benzo(a)pyrene content in sesame oil.

P14 -056

Quality Characteristics of Breads Using Various Grain Crops
Jeong-Sook Bae*, Kwang-Bok Ahn, Kyu-Hoi Lee, Hyang-Sik Yoon1 Goesan-gun 
Agricultural Technology and Extension Center, Korea, 1Chungcheongbuk-do 
Agricultural Research and Extension Services, Korea

To increase utillization of various grain crops in Chungbuk, white breads 
containing ten grain crops were prepared and those characterizations were 
evaluated. WB (white bread) and WBC (white bread containing 10% grain 
crops) were prepared by straight dough method. With addition of grain crops in 
bread, the lightness (L) was decreased, and the redness (a) and the yellowness 
(b) were increased. Hardness of WB were 403.59 Dyne/cm3, and the value was 
increased in WBC. In antioxidant activity test, black rice bread acquired 
relatively high points. In total phenolic content tests, mung bean breads acquired 
relatively high points. In α-glucosidase inhibition, barley bread acquired 
relatively high points. In sensory tests were evaluated of 30-50 age group. 
Sorghum bread acquired relatively high points in texture, flavor, taste and 
overall acceptance in their 30 s and 50 s. Brown rice bread acquired relatively 
high points in texture, flavor, taste and overall acceptance in their 40 s.

P14 -054

Quality Characteristics of Haiami as Various Processed Cooked 
Rice
Sea-Kwan Oh*, Dae-Jung Kim, Jeong-Heui Lee, Mi-Ra Yoon, Hye-Won Kim, 
Jeom-Sig Lee, Chung-Kon Kim National Institute of Crop Science, Rural 
Development Administration, Korea

The objective of this study was to evaluate cooked rice quality which related 
with various processed cooked rice, such as warm and chilled cooked rice, at 
Haiami and Ilpum. This study was conducted to investigate physicochemical 
properties, including amylose, amylopectin, protein, and amylograms, and 
quality evaluation including palatability characteristics from milled rice of 
Haiami and Ilpum. The protein and amylose contents of Haiami and Ilpum 
milled rice were 6.93%, 7.56% and 18.11%, 18.95%. respectively. The toyo 
value of Haiami and Ilpum milled rice were 77.5 and 70.8. In pasting properties 
of milled rice, Haiami had more higher breakdown than those of Ilpum. Also, 
setback and final viscosity of Ilpum had more higher than those of Haiami. In 
the case of amylopectin (AP) structure, almost tested samples have the largest 
middle AP chains (degree of polymerization (DP) 13-24) and the smallest long 
AP chains (over DP 37) in samples. During storage, Haiami frozen cooked rice 
had better palatability than those of Ilpum, especially stickness. Thus, the 
results of this study suggested that Haiami can be utilized as processed cooked 
rice, especially frozen cooked rice.

P14 -057

Browning Inhibition of Fresh-cut ‘Tsugaru’ Apples by Cotreatment 
of CO2 Gas, Ultrasound and Ascorbic Acid
Jeong-Seok Cho*, Do-Hee Kim, Hye-Jin Choi, Su-Min Kim, Han-Bit Kim, 
Hyun-Ju Son, Kwang-Deog Moon Department of Food Science and 
Technology, Kyungpook National University, Korea

The effects of cotreatment with CO2 gas, ultrasound and ascorbic acid on brow-
ning of fresh-cut ‘Tsugaru’ apples were investigated. The apple slices were 
stored in air-tight container with high concentration CO2 gas (over 90%) for 12 
h. And apple slices were ultrasonicated for 1 min dipping in distilled water and 
1% ascorbic acid solution. The sample were treated as 8 groups, 4 single treat-
ments (Cont-dipping in distilled water, AA-dipping in 1% ascorbic acid, CO2-CO2 

treatment and dipping in distilled water, US-ultrasonication for 1 min in 
distilled water) and 4 cotreatments (CO2+AA, CO2+US, AA+US, and CO2+AA+ 
US). The 3 slices of samples treated each methods were packaged with 0.04mm 
polyethylene bag (20×15 cm) and stored at 10°C for 8 days. Among the samples, 
CO2+AA+US treatment showed high level L-value and low level PPO (poly-
phenoloxidase) activity compared with other samples. Total soluble solids, pH, 
titratable acidity were not different significantly among all samples. In conclu-
sion, CO2+AA+US treatment was most effective in inhibition of enzymatic 
browning.

P14 -055

The Physical Characteristics of Red Ginseng Capsules Double 
Coated with Alginate and Chitosan
Seon Hyeong Lim*, Hyang-Sik Yoon, Jung Mi Park, Heon Sang Jeong1, Sang 
Hee Kim, In Gyu Song Chungcheongbuk-do Agricultural Research and 
Extension Services, Korea, 1Department of Food Science and Technology, 
Chungbuk National University, Korea

In an effort to improve physical characteristics of ginseng capsule coated with 
alginate. The red ginseng extract in alginate (Alg) beads was double coated 
with chitosan (Chi) from 0 to 1.5%. In order to investigate effects of chitosan 
coating, the double coated red ginseng capsule was examined with respect to 
disintegration, release ratio, hardness and appearance. Comparing the disinte-
gration time and release ratio of red ginseng capsule with chitosan under 
different pH conditions (1.2, 6.8, and 7.4) was evident. Alg-Chi capsule has 
sustained disintegration in buffers at pH 2.0, while providing potential for 
efficient disintegration at pH 6.8 and 7.4. The greater the concentration of the 
chitosan in capsule, the lower the red ginseng extract release at pH 6.8. The 
hardness of Alg and Alg-Chi (0.5, 1.0, and 1.5% (w/w)) capsules was observed 
155.68±11.8 g and 203.6±5.59 g, 203.08±3.97 g, 224.18±8.07 g, respectively. 
The appearance of the Alg and Alg-Chi capsules were detectable by scanning 
electron microscopy (SEM). In this regard, the study showed that release degree 
can be obtained by controlling the chitosan content provided to give an 
enhanced and enteric-coated with capsule.

P14 -058

Using MATLAB Digital Image Processing to Evaluate Browning 
Degree on Fresh-cut Lettuce
Jeong-Seok Cho*, Do-Hee Kim, Hye-Jin Choi, Hyun-Ju Son, Han-Bit Kim, 
Su-Min Kim, Kwang-Deog Moon Department of Food Science and 
Technology, Kyungpook National University, Korea

The digital image analysis as a tool for evaluation of browning degree on 
fresh-cut lettuce was studied. The fresh-cut lettuce treated as 4 groups (Cont- 
dipping in distilled water, US-ultrasonication for 90 s in distilled water, 
BC-blanching for 90 s at 45°C, and UB-ultrasonication + blanching). The 
camera was located vertically over a black background at a distance of 30 cm. 
The acquired RGB image was converted into L*a*b* color to analyze b* value 
(yellowness) and the image was converted into HSV color to estimate browning 
area through enhancement of S value using MATLAB image processing toolbox. 
The browning degree were determined colorimeter and sensory evaluation also 
accomplished. The UB treatment group showed low b* value and browning 
area among all samples. The correlation between sensory analysis and b* value, 
browning area also indicated high correlation (respectively 0.9739, 0.9591). 
The b* value using colorimeter was low correlation with sensory analysis 
(0.7005). This result indicate that image analysis using MATLAB can be used 
as a method to evaluate browning degree of fresh-cut lettuce.
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P14 -059

Application of Fiber-enriched Material from Apple Peels in a Low 
Glycemic Index and More Fiber Baked Food
Yujin Jun*, In Young Bae, Suyong Lee1, Hyeon Gyu Lee Department of Food 
and Nutrition, Hanyang University, Korea, 1Department of Food Science and 
Technology, Sejong University, Korea

Dietary fiber (DF) has a potential to influence glycemic index (GI) of foods. 
This study was carried out to determine the effects of the incorporating fiber- 
enriched material (FEM) obtained from apple peels in cakes for lowering GI. 
Cakes were prepared with FEM for the cakes containing 3 g and 6 g of DF per 
serving (100 g). The overall cake quality decreased with increased the levels of 
FEM, reducing the volume index and increasing the hardness of cake. The 
influence of FEM on glucose release behavior in cakes during in vitro starch 
digestion was investigated and predicted GI (pGI) was calculated. Increasing 
the levels of FEM in cakes had significant impact on starch digestibility, 
lowering the amount of rapidly digestible starch and slowly digestible starch 
and increasing the amount of resistant starch. In addition, FEM decreased the 
pGI with increase in the levels of FEM in cakes and this effect was more 
pronounced in the cake containing FEM 6 g of DF per serving. Therefore, FEM 
showed high potential as fiber-rich ingredients for low GI and more fiber baked 
foods.

P14 -062

Sensory and Physicochemical Properties of Dongchimi Added with 
Natural Ingredients
Eun-Ji Choi*, Dong-Kwang Kim, Chang-Hee Kim, Hyun-Yu Lee, Jun-Seok 
Kum, Jong-Dae Park Korea Food Research Institute, Korea

Dongchimi is a kind of mul-kimchi (or watery kimchi) made with simple 
ingredients and plenty of water. In an attempt to develop recipes of dongchimi
made of natural ingredients, we compared physicochemical and sensory 
properties of various types of dongchimi which uses mustard leaf, black rice 
and beet as conditional ingredients. To verify optimal fermentation condition, 
dongchimi was fermented at room temperature for 3 days. Turbidity of 
dongchimi was increased gradually during fermentation, all samples displayed 
1.10-1.56 turbidity after fermentation. In terms of pH of dongchimi decreased 
rapidly in all samples during fermentation and showed 4.58-4.73 at 3 days. In 
sensory evaluation, beet sample showed high values in sour taste strength. In 
addition, sample with natural ingredients such as black rice showed high values 
in terms of appearance and color acceptability. It was finally suggested that beet 
and black rice as ingredients in dongchimi could be suitable for new dongchimi
product.

P14 -060

Characterization of Commercial Paste in Korean Market
JuHee Heo*, Seung Wha Jo, DoYoun Jeong, YoonSun Kim, Dae Hee Kim1 

Sunchang Research Center for fermentation Microbes, Korea, 1Sunchangcounty
Office, Korea

Demand of commercial paste sauce with high quality in nutritional values has 
rapidly increased in Korean market due to the change in trends of diet and life 
style. The objective of this study has conducted to analysis of compositions and 
properties of commercial paste in Korean market to provide the information for 
manufacturing of Korean traditional paste sauce. Moisture content, pH, salinity, 
°Bx, nitrogen content based on the amino acid, titratable acidity, preservatives, 
viscosity, the infectivity of E. coli and number of general bacteria have been 
investigated in 20 Korean commercial paste sauce and 2 imported commercial 
paste saurce. The range of moisture content and pH were 26.22-67.82 and 
3.65-5.26, respectively. Paste sauce for pork cutlet showed the lowest titratable 
acidity, which may be not suitable for food. The range of °Bx, salinity, nitrogen 
content based on the amino acid and viscosity were 25-60 °Bx, 1.3- 15.8% and 
30.49-161.3 mg/g, respectively. Six permitted preservatives suggested by Korean 
Food Code were detected in all tested paste sauce. The infectivity of E. coli in 
paste sauce was negative and the average number of general bacteria was 5.58×105 

(CFU/g). 

P14 -063

Development of a New Manufacturing Salt Process with Brine 
Produced in Salt-farm
Kyeong Mi Kim*, In Cheol Kim Department of Food Engineering, Mokpo 
National University, Korea

Solar salt is manufactured naturally, therefore contains insoluble substances 
such as sandy compounds. This study was performed in order to produce clean 
mineral salt by removing the impurities in solar salt through filtration and 
evaporation process. Brine was concentrated and crystallized at 90°C by rotary 
vacuum evaporator and recovered salt crystals by filtration, then the salt was 
dehydrated. Manufacturing yields were determined by the amount of water 
evaporation. Brine was concentrated to 40%, 50% and 60% of the initial 
volume of brine and were called 40S, 50S and 60S, respectively. The taste of 
40S was good in the sensory evaluation and that of 60s was strong bitter. The 
mineral compositions such as Na, Mg, K, Ca of 40S and 50S were similar with 
those of natural solar salt. In solubility tests, the solubility of 40 s, 50 s, 60 s 
was 0.69 g/s, 0.70 g/s, 0.69 g/s, respectively, which was dissolved more quickly 
than solar salt (0.47 g/s). The contents of sand compound and insoluble sub-
stances in evaporated salts were 0.001-0.012% and 0.067-0.12%, which was 
relatively low compared to those of other solar salts.

P14 -061

Chitosan/Poly-γ-glutamic Acid Nanoparticles for Improving Solubility 
of Lutein
Da Young Hong*, Ji-Soo Lee, Hyeon Gyu Lee Department of Food and 
Nutrition, Hanyang University, Korea

The aim of this study was to improve solubility of lutein using chitosan (CS)/ 
poly-γ-glutamic acid (γ-PGA) nanoencapsulation. In order to prepare γ-PGA 
nanoparticles (NP), water soluble (WsCS) and insoluble CS (InCS), and γ-PGA 
were used as wall material and two types of CS/γ-PGA NP (InCS/γ-PGA and 
WsCS/γ-PGA) were prepared according to the method of ionic gelation. The 
characteristics of CS/γ-PGA NP including particle size, polydispersity index 
(PDI), derived count rate, and zeta potential were investigated. As the InCS and 
γ-PGA concentration and the WsCS molecular weight and concentration were 
increased, particle size of InCS/γ-PGA and WsCS/γ-PGA NP increased, respec-
tively. In terms of solubility of lutein, the WsCS/γ-PGA NP showed a signifi-
cantly higher solubility than the InCS/γ-PGA NP. Nanoencapsulation of lutein 
using WsCS and γ-PGA significantly improved its solubility both before and 
after lyophilization than that of free lutein. It was also significantly effective in 
terms of redispersibility. The results suggest that physical entrapment of lutein 
within the WsCS/γ-PGA NP could be useful for improving the solubility and 
redispersibility.

P14 -064

Effect of Hydrothermal Treatment on the Extraction of Antioxidant 
Activity from Grifola frondosa Extracts
Seung-Cheol Lee*, Yu-Jin Shin, Jong-Hwa Lee1 Department of Food Science 
and Technology, Kyungnam University, Korea, 1Department of Food Science 
and Technology, Andong National University, Korea

Many physiological activity of Grifola frondosa has been reported. Most of G. 
frondosa is consumed as water extracted form. To evaluate the effect of 
extraction condition on antioxidant activity of G. frondosa, hydrothermal 
treatment of G. frondosa was carried out at 130, 140, and 150°C for 15, 30, and 
60 min, respectively. Antioxidant activity of the hydrothermal treated G. 
frondosa extract was estimated by determining total phenol contents (TPC), 
DPPH radical scavenging activity (RSA), and reducing power. TPC, DPPH 
RSA, and reducing power of the extract were significantly affected by 
hydrothermal conditions. For example, hydrothermal extracts at 150°C for 60 
min increased the TPC, DPPH RSA, and reducing power to 13.61 mg/mL, 
65.85%, and 0.11, respectively, while those of the extracts treated at 130°C for 
60 min were 13.29 mg/mL, 62.04%, and 0.04, respectively. The results indicated 
that hydrothermal treatment of G. frondosa was very effective to increase 
phenolic compounds and antioxidant activity of G. frondosa extract.



334

2012 KoSFoST

P14 -065

Changes in Quality Characteristics and Bioactivity of Rehmanniae 
Radix Jungkwa Produced with Korean Traditional Rice Syrup
Jung-Sook Lee* College of Pharmacy, Chungnam National University, Korea

This study was carried out to investigate changes in the quality characteristics 
and bioactivity of Rehmanniae Radix jungkwa (RJK) produced through different 
heating treatments to develop new RJK boiled raw Rehmanniae Radix (RR) 
soaking in Korean traditional rice syrup. RJK was heated to 100°C for different 
heat processing times-3 (RJK3), 6 (RJK6), 9 (RJK9) and 12 (RJK12) h. With 
increasing heating times, the L, a and b-value of RJK significantly decreased 
whereas °Bx% relatively increased. The contents of arginyl-fructose and 
arginyl-fructosyl-glucose of RJK6 known as Maillard browning reaction 
products was 4.3 and 1.9 times higher than that of RR, respectively. The hard-
ness and adhesiveness among rheological characteristics of RJK were decreased 
gradually, but cohesiveness were higher than that of RR. On sensory evaluation, 
overall acceptability of RJK6 and RJK12 were the best. The total phenolic 
contents of RJK enhanced gradually with increasing soaking times. All extracts 
of RJK indicated similar antioxidant activity at 2,000 µg/mL. RR and RJK 
extracts had little antidiabetic activity and were not cytotoxic to normal lung 
cells (L-132) of the human body at 2,500 µg/mL.

P14 -068

A Study on Prediction of Shelf-life of Maengjong Bamboo Shoot- 
Red Pepper Paste Pickle and Maengjong Bamboo Shoot-soy Sauce 
Pickle
Dong Chung Kim*, Soyoung Kim1, Eunhye Cho1, Chul-Hwan Oh2, Nam-Soon 
Oh2, Man-Jin In, Hee Jeong Chae1,3 Department of Human Nutrition and Food 
Science, Chungwoon University, Korea, 1Natural Choice Co., Ltd, Korea, 
2Department of Food Science Technology, Kongju National University, Korea, 
3Department of Food and Biotechnology, and Institute of Basic Science, Hoseo 
University, Korea

Quality and sensory characteristics such as microbial count, pH, acidity, flavor, 
taste, color and overall acceptance of bamboo shoot-red pepper paste pickle and 
bamboo shoot-soy sauce pickle made of Maengjong bamboo shoots were investi-
gated during a long-term storage at different temperature. At 35°C and 45°C, the 
flavor, taste and color of bamboo shoot-red pepper paste pickle did not change 
remarkably, but the overall acceptance significantly changed from the beginning 
of storage. Bamboo shoot-soy sauce pickle did give a significant change in flavor, 
taste and overall acceptance at 25°C, 35°C and 45°C. However, a remarkable 
change in color started to be shown at 25 d in case of storage at 45°C. Based on 
room temperature storage and delivery at 20°C, the shelf-life of bamboo shoot-red 
pepper paste pickle and bamboo shoot-soy sauce pickle were determined as 308 d 
and 447 d, respectively. Consequently, the shelf-life of bamboo shoot could be 
extended up to 1 year by retort packaging as a commercial packaging method, which 
would be helpful to improve the applicability in food industry.

P14 -066

The Effect of Frying Methods under Reduced Pressures on the 
Quality of French Fries
Bo-Bae Lee*, Jin-Ho Yoon1, Jang-Woo Park1, Hyun-Joo Lee, Yoon-Kyung 
Chung Department of Nutrition & Culinary Science, Hankyong National 
University, Korea, 1Department of Food & Biotechnology, Hankyong National 
University, Korea

This study investigated the quality changes of French fries when cooked under 
a lower pressure than the ambient atmosphere. This was derived from the 
concept of the boiling point depression of water under the reduced pressure. 
The pressure during the frying process was controlled at measures of 760 
mmHg, 560 mmHg, 360 mmHg, or 160 mmHg. The frying apparatus was 
manufactured to cook foods up to 200°C and have a valve to control the 
pressure. French fries were cooked at 180°C for 4 min. After each pressure 
level was achieved, French fries were dipped into a frying oil bath and cooked 
for 4 min. The center temperatures of French fries were monitored using the 
data logger. The temperatures of the French fries were 100, 93, 82, and 80°C at 
pressures of 760 mmHg, 560 mmHg, 360 mmHg, and 160 mmHg, respectively. 
The amount of time it took to reach these temperatures were 50 s, 98 s, 90 s and 
2 min at pressures of 760 mmHg, 560 mmHg, 360 mmHg, and 160 mmHg, 
respectively. In addition, the quality changes, including moisture content, starch 
gelatinization, textural and sensory properties, were measured according to the 
temperature differences of the French fries. 

P14 -069

Development of Boiled Beef Flavor by Maillard Reaction
Hee-Kyung Seo*, Hye-Sun Park, Se-Young Kim, Ho-Bong Lee, Byoung-Oon 
Jeon, Sung-Wook Jung Nong Shim Research and Business Development 
Center, Korea

Maillard reaction was studied in a representative method to produce alternative 
materials of meat. Sugar and amino acids are produced compounds such as 
pyrazine, oxalzoles, thiophenes and heterocyclic sulfur compounds such as 
flavoring substances which contribute to meat flavor in the reaction process. So 
development of materials has flavor patterns similar with cooking meat. There-
fore maillard reaction is used in the manufacture of materials for meat flavor or 
seasoning and studies have been conducted actively as increasing the demand 
for beef in flavor. The purpose of this study is producing of boiled type beef 
like flavor without using beef. In this experiment, precursor composition and 
reaction conditions were optimized. Manufactured flavor was evaluated using 
sensory evaluation and taste sensor. Beef like flavor was consist of the yeast 
extract, salt, mushroom extract, HVP, alanine, rice bran oil, palm oil, thiamin 
hydrochloride, xylose, cystine, methionine, disodium succinate. The mixture is 
heated for 2 h at 95°C, and stored 4°C. Manufactured beef like flavor expressed 
similar results in sensory evaluation and taste sensor with beef flavor of con-
taining meat. 

P14 -067

A Study on the Shelf-life Extension of Maengjong Bamboo Shoots 
by Various Packaging Methods
Eunhye Cho1*, Soyoung Kim1, Dong Chung Kim2, Man-Jin In2, Sun Im Won2, 
Ji Hyun Lee3, Sang-Chul Kwon4, Ki-Woon Hong5, Hee Jeong Chae1,6 1Natural 
Choice Co., Ltd, Korea, 2Department of Human Nutrition and Food Science, 
Chungwoon University, Korea, 3Department of Hotel Culinary and Catering 
Management, Chungwoon University, Korea, 4Food Safety Support Organization 
KFIA, Korea Food Industry Association, Korea, 5Division of Hotel Culinary 
Arts & Food Service, Hyejeon College, Korea, 6Department of Food and 
Biotechnology, and Institute of Basic Science, Hoseo University, Korea

Quality and sensory characteristics such as microbial count, water content, flavor, 
taste, color and overall acceptance of Maengjong bamboo shoots were investigated 
during the storage for at 4, 25, 35, and 45°C after packaging using various methods 
such as PE film packaging, vacuum packaging and retort packaging. In case of PE 
film packaging, regardless of storage temperature, the sensory characteristics showed 
a remarkable change from the beginning of storage. In case of vacuum packaging, 
especially at 35°C and 45°C, a noticeable change in sensory characteristics was 
shown. Retort-packaged bamboo shoot stored at 35°C and 45°C stated to show a 
change in sensory characteristics at 7 d and 13 d, respectively. Because the overall 
acceptance was the most sensitive parameter in the quality and sensory characteristics, 
it was selected as indicating parameter for the shelf-life estimation. Consequently, the 
shelf-life of bamboo shoot could be extended up to 1 year by retort packaging as a 
commercial packaging method, which would be helpful to improve the applicability 
in food industry.

P14 -070

Physiochemical Property of Honey-grape Jelly at Different Combi-
nation of Materials
Chang Hui Cho*, Dae-Hyoung Lee, Yongseon Lee, Heui-Yun Kang, Soon Jae 
Kim Gyeonggido Agricultural Research & Extension Services, Korea

A recent influence on well-being food is increasing the importance of developing 
processed food using natural sweetener honey instead of synthetic sweetener. 
The test was carried out in 6 different combinations of materials classified as T1 
(acasia honey (AH) 14.3%+water (W) 75%+grape juice (GJ) 7.1%+powder 
gelatin (PG) 3.6%) , T2 (AH 14.3%+W 75%+GJ 5.3%+PG 5.4%), T3 (AH 
14.3%+W 78.6%+GJ 5.3%+PG 3.6%), T4 (AH 14.3%+W 78.6%+GJ 3.5%+PG 
3.6%), T5 (AH 14.3%+W 80.3%+GJ 1.8%+PG 3.6%), T6 (control, starch 
syrup14.3%+W 80.3%+GJ 1.8%+PG 3.6%) groups, all of which were put to 
comparison based on the results of preliminary test. The physical properties of 
honey jelly measured by a texture analyzer showed T2 group was higher than 
other groups in hardness, cohesiveness and springiness, while T1 group showed 
significantly higher polyphenol level. Sugar contest was highest in T6 group in 
which starch syrup was used as main material, and T1-T5 groups, in which 
14.3% of honey was added, showed the decrease in sugar content as the input 
amount of grape juice was reduced. T1, in which AH 14.3% + W 75% + GJ 
7.1% + PG 3.6% was examined , showed the highest score in preference at the 
sensory evaluation.
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P14 -071

Processing Characteristics of Dduk (Rice Cake) by Milling Method 
according to the Rice Varieties
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, Soon-Jae 
Kim Gyeonggido Agricultural Research and Extension Services, Korea

This research aimed to find out rice flour other milling methods by types of 
dduk (rice cake) for which can not only delay retrogradation of dduk, but be 
easily used in the producing sites. Amylose content depending on rice varieties 
didn’t show considerable difference except Chucheong and breakdown and 
consistency associated with retrogradation were low in Chucheong and Dasan- 
1-ho. Rice varieties with low hardness during storage in terms with dduk made 
with the varieties fell on Dasan-1-ho for sulgidduk, Draechan for jeungpyun
and Chucheong and Draechan for jeungpyun, steamed Korean dduk, respectively. 
This showed the degree of retrogradation depened on rice varieties and dduk
types. For the quality of jeungpyun depending on milling methods, roller mill- 
ground rice flour had a better fermentation than pin mill-ground one and the 
hardness of rice flour milled at low temperature was low. For jeungpyun, 
Boramchan and Anda showed good fermentations in terms with rice varieties 
and coarse rice flour led to a good fermentation by showing 20 mesh is the best 
size in terms with particle size of rice flour. 

P14 -074

Extraction of Protein from Cardiac Myofibrils of Pork by Ultrasonic 
Treatment
Nam Hyouck Lee*, Hae In Myung, Sang Pill Hong, Young Boung Kim, 
Young Ho Kim Korea Food Research Institute, Korea

To enhance utilization of cardiac muscle of pork is by-product, we investigated 
on the extracted method of proteins by ultrasonic treatment. We recently 
reported that extraction yield of protein from myofibrils with 0.2 M NaCl (pH 
8.0) solution by ultrasonic treatment was above 90%. In this study, effects of 
pyrophosphate (PPi) on solubility of myofibrils by ultrasonic treatment were 
examined. Solubility of myofibrils with 5 mM PPi without ultrasonic treatment 
was 30% after 210 min. However, when myofibrils after added from 0 to 5 mM 
PPi was sonicated, extraction yield of protein increased rapidly depend on PPi 
concentration. This, extraction yield of protein in 0 mM, 1 mM, 2 mM and 
above 3 mM PPi solution by ultrasonic treatment were 38%, 45%, 65% and 
more than 90%, respectively. To investigate which is greater among the salts 
and ultrasound on solubility of protein from myofibrils, the increased rate 
constant (Ki) of protein extraction from each results were calculated. The 
increased rate of protein was faster in order PPi-ultrasound > NaCl-ultrasound > 
5 mM PPi > ultrasound.

P14 -072

Effects of Storage Temperature and Packing Methods on the 
Quality of Unwashed Lotus Root after Harvest
Yong-Seon Lee*, Chang-Hui Cho, Heui-Yun Kang, Dae-Hyoung Lee, Soon-Jae 
Kim Gyeonggido Agricultural Research and Extension Services, Korea

This study was conducted to investigate the effective cold storage method of 
unwashed lotus root (Nelumbo nucifera) immediately after harvest. The shelf 
life of lotus roots was long according to the order of -1°C > 0°C > 2°C among 
storage temperature and 0.05 mm PE film > 0.03 mm PE film > paper package 
among packing method. Storage period based on decay, weight loss and hard-
ness was 40 days in 0.05 mm PE film package at -1-0°C storage of unwashed 
lotus root. When color index of lotus root surface was measured by colorimeter, 
red color tone was increased but yellow color tone was lowered in all treatments. 
Severe browning appearance resulted in degradation of products. Spoilage 
bacteria during cold storage of unwashed lotus root was identified as Epicoccum
and Fusarium.

P14 -075

Extraction of Protein from Cardiac Muscle of Pork by Ultrasonic 
Treatment
Nam Hyouck Lee*, Hae In Myung, Sang Pill Hong, Yun Ji Kim, Young Ho 
Kim Korea Food Research Institute, Korea

When protein was extracted at cardiac myofibrils level of pork with pyrophos-
phate (PPi) by ultrasonic treatment, extraction by PPi was more efficient than 
NaCl. In this study, we investigated that whether effective extraction of protein 
by PPi should occur at the muscle level. The extraction yield of protein from 
cardiac muscle with ultrasonic treatment after added from 5 to 20 mM PPi was 
examined. When protein was extracted from cardiac muscle under same condi-
tions as described above by ultrasonic treatment at the 80% amplitude of 20 
kHz, extraction yield of protein increased rapidly. The extraction yield of 
protein in the 5 mM and above 10 mM PPi showed 90% after 60 min and 40 
min, respectively. To investigate which is greater among the PPi and ultrasound 
on effective extraction of protein from muscle, the increased rate constant (Ki) 
of protein extraction from each results were calculated. The increased rate of 
protein was faster in order 5 mM PPi-ultrasound > 5 mM PPi > ultrasound > 
non treatment.

P14 -073

Effects of Microwave Treatment on the Gelatin Extraction from 
Skin of the Sea Bass (Lateolabrax japonicus)
Young Ho Kim*, Jea Hwan Woo, Nam Hyouck Lee Korea Food Research 
Institute, Korea

In this study, we investigated the effects of microwave treatment on the extraction 
yield of gelatin from sea bass skin. The microwave was fixed at a 160 V and 
gelatin was extracted at the range of 50-90°C. The control was treated by water 
bath at the same temperatures to microwave. After added 0.02 M acetic acid 
solution of 50 times per weight of fish skin, gelatin was extracted by microwave 
treatment. The extraction yield of gelatin by microwave treatment was increased 
rapidly with increasing temperatures than control. To compare with microwave 
and control on the extraction rate of gelatin, the increased rate constant (Ki) of 
gelatin from each results were calculated. The increase rate of gelatin by water 
bath (control) increased to 80°C and increased slowly above 80°C. However, 
the increase rate of gelatin by microwave increased rapidly to 70°C since than 
increased slowly. In addition, when compare with control and microwave on the 
extraction rate of gelatin, microwave treatment was shown steep slop than 
control, and extraction rate of gelatin by microwave was about two-fold faster 
than control.

P14 -076

Comparison of Antioxidant Effects and Physiological Activities of 
Grape Fruit Stem Extracts with Different Drying Methods
Jae Won Kim*, Kwang Sup Youn Department of Food Science and Technology, 
Catholic University of Daegu, Korea

The physiological functionalities of 70% ethanol extracts (EE) from grape fruit 
stem (GFS) (GFSF : EE of GFS with freeze drying, GFSI : EE of GFS with 
infrared drying, GFSH : EE of GFS with heat air drying, GFSS : EE of GFS
with sun drying) were investigated. The contents of proanthocyanidin related 
substances were greater in the order of GFSF > GFSI > GFSH > GFSS. In the 
analysis of catechin using TLC showed that GFSF, GFSI, GFSH, and GFSS 
were detected. Electron donating ability at 500 µg/mL (w/v) solutions, respectively 
of GFSF, GFSI, GFSH, and GFSS were 93.14%, 93.07%, 92.64%, and 86.95%. 
ACE inhibitory activity, and tyrosinase inhibitory activity at 500 µg/mL (w/v) 
solutions of GFSF and GFSI were higher than those of GFSH and GFSS. The 
tyrosinase inhibitory activity decreased in the order GFSI > GFSF > GFSH > 
GFSS, freeze drying and infrared drying significantly higher inhibitory activity 
was shown as compared to the control group of arbutin. In conclusion, we 
provide experimental evidence that extracts of GFS may have potential as a 
functional materials.
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P14 -077

Physiological Characteristics of Granule Tea Prepared with Ultra- 
fined Sea Tangle (Laminaria longissima) and Sea Mustard (Undraia 
pinnatifada) depend on Extraction Method
Yu Ri Kwon*, Myung Hoon Jung, Jae Won Kim, Kwang Sup Youn Department 
of Food Science and Technology, Catholic University of Daegu, Korea

This study was conducted to evaluate the antioxidant activity and quality charac-
teristics of granule tea prepared with ultra-fined sea tangle and sea mustard 
granules tea (WSTGT: granule tea prepared by hot water extract of sea tangle, 
ASTGT: granule tea prepared by autoclave extract of sea tangle, WSMGT: 
granule tea prepared by hot water extract of sea mustard, ASMGT: granule tea 
prepared by autoclave extract of sea mustard). Color determinations in WSTGT 
showed that L*, a*, b* value was higher than that of the other granules. Binding 
agents on water absorption in ASTGT and ASMGT were higher than those of 
WSMGT and WSTGT. Total polyphenol contents and total flavonoid contents 
in WSTMT and ASTGT were higher contents than others. Electron donating 
ability and TBARS (%) in WSTGT and ASTGT were greatly increased compared 
to those of other granules. ABTS radical scavenging ability and Ferrous ion 
chelating activity in WSTGT were higher than that of the other granules. There-
fore, these results suggest that the ASTGT would be good source as an ingredient 
of functional foods. 

P14 -080

Effect of Temperature, Time and Concentration on Infusion Efficiency 
of Fluorescein to Starch
Seung-Hyun Choi*, Byung-Yong Kim, Moo-Yeol Baik Department of Food 
Science and Biotechnology, Kyung Hee University, Korea

The objective of this study was to investigate the effect of temperature, time 
and concentration on infusion efficiency of fluorescein to starch for developing 
new DDS and/or NDS. Corn, waxy rice, non-waxy rice, potato and starch were 
used as carrier materials. Fluorescein was used as an infusion material for easy 
detection. low concentration (1 µM) and high concentration (50-150 µM) were 
used in this study. Each starch suspension with fluorescein was reacted in a 
water bath at various temperatures for various times. After reaction, sample was 
centrifuged. Fluorescein concentration of supernatant was measured using 
fluorescent detector. Precipitated starch was observed using fluorescent micro-
scopy. At low concentration of fluorescein, temperature was the main effective 
factor for infusion of fluorescein into starch granules. On the other hand, at high 
concentration of fluorescein, temperature and time did not significantly affect 
the infusion and concentration was main effective factor in this case. From 
these results, we concluded that flourescein can be used as an infusion material 
and corn and waxy rice starches are the best carrier materials among samples.

P14 -078

Changes in Physicochemical Properties of Milk Fortified with Red 
Ginseng Extract and Commercial Enzyme−treated Red Ginseng 
Extract
Ji Eun Jung*, Hyun Joo Yoon, Mina Jo, Hyun-Dong Paik Division of Animal 
Life Science, Konkuk University, Korea

Red ginseng is made from steamed and dried ginseng. Ginsenoside is a secondary 
metabolite with various pharmacological activities in ginseng. Red ginseng 
extract (RGE) was treated with cellulase 12T at 50°C for 72 h. This study was 
carried out to evaluate the physicochemical and sensory properties of the milk 
containing RGE and commercial enzyme-treated red ginseng extract (ERGE). 
The milk samples were prepared with RGE and ERGE ranging from 0.5% to 
1.5%, respectively. The pH, acidity, bacterial cells, and color value of milk 
samples were analyzed. As the ratio of RGE and ERGE increased, the pH 
decreased and acidity increased. No bacterial cells were detected at any 
concentrations. In color value, as the amount of RGE and ERGE increased in 
milk, lightness decreased, whereas yellowness and redness increased. The 
results of sensory evaluation that the color, taste, and texture of the milk sample 
containing 0.5% RGE or ERGE were much better than those of milk samples. 

P14 -081

A Processing Method of Increasing Dispersibility of Rice Bran Protein
Kwang-Ho Jung*, Moon-Yong Kim1, Jin-Hee Park1 Department of Food and 
Nutrtion, Yongin University, Korea, 1CJ CheilJedang Food Ingredient R&D 
Center, Korea

Rice bran protein is a protein, which is hypoallergenic, and has high digestibility 
and utilization, and this protein also has higher solublility than other protein 
from grain, it can be helpful for use in various food categories, such as nutri-
tional-designed food, sports nutrition beverage, cereal, etc. but, the rice bran 
protein, extracted by alkaline, has a loss of solubility due to heat modification 
during purification and drying, and the loss of solublility can be the main 
reason to limit the processing adaptability of rice bran protein. We have resear-
ched the methods of increasing adaptation capability of the protein in food 
industry, and found that the formation of oil-in-water type suspension-emulsion 
system increase the dispersibility of rice bran protein increased. This research 
shows optimal condition to increase the dispersibility of rice bran. The result 
can help suggest the successful method to solubilize insoluble protein by only 
physical process, and make the type of new protein or nutritional beverage.

P14 -079

Effect of Chitosan on the Properties of Zein Nanoparticles for 
Encapsulation of Phytosterol
Eun-Ji Lee*, Chan-Eun Park, Yun-Sook Kim, Bum-Keun Kim Korea Food 
Research Institute, Korea

In this study, stigmasterol-loaded zein nanoparticles were prepared and effect of 
chitosan on the properties of nanoparticles were investigated. Although there 
were no changes in mean particle size and zeta potential without chitosan, mean 
particle size increased as concentration of chitosan increased, and high value of 
zeta potential (around 40 mV) was shown at low concentration of chitosan (0.1%), 
indicating stable droplets were prepared at low concentration of chitosan. 
Although there were no changes in zeta potentials with regard to molecular 
weight of chitosan, high molecular weight chitosan produced much larger 
particles than low molecular weight. Encapsulation efficiencies ranged from 
61-66%. Release rate of nanoparticles prepared with high molecular weight 
chitosan was much lower than that of low molecular weight. Results indicate 
that chitosan might be an important factor to affect the physicochemical properties 
of zein nanoparticles.

P14 -082

Quality Characteristics and Antioxidant Activities of Noodle Added 
with Rehmannia glutinosa Prepa
Ah Young Son*, Na Yeon Kim, Hye Lim Oh, Mee Ree Kim Department of 
Food and Nutrition, Chungnam National University, Korea

Antioxidant activities and quality characteristics of Rehmannia glutinosa Prepa 
(RP) added noodles were evaluated. Wheat flour noodles were prepared with 
four levels of RP powder amount (0%, 2.5%, 5%, and 7.5%). Moisture 
absorption of RP added noodles were lower than those of control. The turbidity 
of RP noodles increased according to addition of RP. The Hunter L, and b 
values of RP added noodles decreased according to RP amount. Antioxidant 
activity of RP added noodles increased according to the addition of RP: IC50 
values of DPPH radical scavenging activity for raw noodle was 3.77 mg/g, 
whereas that of raw noodles added RP 2.5 and 7.5% was 3.69 and 2.47 mg/g, 
respectively. Total phenol content was increased according to the addition of 
RP. Amylogram showed that RP addition increased initial gelatinization 
temperature, while RP addition decreased breakdown, lowered the setback and 
consistency, which shows to be prevent from retrogradation. The sensory 
preference test revealed that cooked noodles added 2.5% RP showed the highest 
scores in color, odor, taste and overall preference. It was suggested that RP 
amount up to 2.5％ could be substituted for wheat flour to improve the noodle 
qualities.
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P14 -083

Effect of Microwave Radiation on Physical Properties of Corn
Mi-Jung Kim*, Hyo-Jin Park, Ji-Eun Baek, Choon-Ki Lee, Young-Up Kwon 
National Institute of Crop Science, RDA, Korea

Steamed corn is a general food to eat between meals in Korea. Microwave 
heating is shortened the time for cooking than conventional. The objective of 
this study was to evaluate physical properties of microwave cooked corn in 
three corn hybrid, Chalok 4, Guseulok and Heukjinjuchal. Breakdown and 
setback were reduced after irradiation. Among the textural characteristics, 
hardness, springness, gumminess, and chewiness were increased after irradia-
tion in Heukjinjuchal. In terms of hardness, springness and gumminess, there 
were significant differences after irradiation in Guseulok and Chalok 4. Frozen 
corn had higher hardness and gumminess than fresh corn after irradiation.

P14 -086

Comparison of Free Organic Acid Contents in Schizandrae fructus 
Tea in Various Processing Conditions
Chang-Hwan Oh*, Min-Hee Kim, Ji Young Baek, Sung Hee Min Department 
of Oriental Medical Food and Nutrition, Semyung University, Korea

Schizandrae fructus tea is famous as a health tonic in Korea. Korean name 
“omija” of Schizandrae fructus means “the fruit of five tastes”, in which major 
taste is closely related to sour taste originated from various free organic acids. 
To find the best condition of Schizandrae fructus tea processing, the relative 
amounts of some free organic acids were investigated. The relative GC-FID 
(MS) peak areas of citric acid, malic acid, succinic acid, fumaric acid, maleic 
acid, etc. were measured in six tea samples processed by six different heating 
conditions. Quantitative analyses of free organic acids were analyzed by trime-
thylsilylation after ethyl acetate extraction, followed by GC-FID and MS analysis. 
The results will be very helpful to optimize the tea processing condition to 
acquire the best tea product giving favorable sour taste.

P14 -084

Changes in DPPH Radical Scavenging and Coenzyme Q10 Content 
of Starch-coenzyme Q10 Complex Treated with UV Irradiation
Hyun Joo Lee*, Joon-Kyoung Lee, Jae Kag Lim Department of Chemical 
Engineering and Biotechnology, Korea Polytechnic University

Coenzyme Q10 (CoQ10) is a powerful anti-oxidant. But it is vulnerable to light, 
oxygen and temperature. The complexes of CoQ10 with starch were prepared in 
ordered improve stability of pure CoQ10 (control). For complex formation, the 
CoQ10 was mixed in an aqueous starch solution at 70°C for 24 h and then 
cooling slowly for 6 h to room temperature. The stability of the prepared 
CoQ10-starch complex was evaluated on UV treatment. UV irradiation was used 
control, CoQ10-starch complex and the changes of DPPH radical scavenging 
activities and CoQ10 content were investigated on treatment time (1, 4, 8, 24 h). 
CoQ10-starch complex shows a higher DPPH radical scavenging than CoQ10 in 
free form at the same concentration. The changes in DPPH radical scavenging 
of CoQ10-starch complex (11%) were lower than those of control (20%). The 
changes in CoQ10 content of CoQ10-starch complex (18%) were lower than 
those of control (61%). Therefore, our results indicated that photo- stability was 
strongly improved by complex formation. 

P14 -087

Characteristics of Jochung Manufactured by Wet-milled Rice Flour 
and Steamed Rice 
Jung Eun Lee*, Yoon Hee Choi, Mun Gyeong Cho, Shin Young Park, Eun 
Mi Kim, Yong Sik Cho Department of Agrofood Resources, National 
Academy of Agricultural Science, RDA, Korea

This study is carried out to promote rice consumption and make use of old rice 
by manufacturing jochung using old rice. For improvement yield of jochung, 
two kinds of jochung were prepared from steamed rice (SR) and wet-millied 
rice flour (WRF) by cultivated rice from 2006 to 2010. In order to evaluate the 
quality characteristics of jochung, yield, pH, solidity, reducing sugar, dextrose 
equivalence (D.E.), viscosity, total phenolic compound, and sensory evaluation 
was carried out. WRF in yield of jochung increased about 7.4% than SR jochung
yield, there was no significant difference between made from 2006 to 2010 
cultivated rice jochung. The pH showed a variety of 4.86 (50.10%, 40.31 D.E.) 
was higher than the SR jochung (35.70%, 47.00 D.E.). But, viscosity of the 
WRF jochung was decreased 57.7% comparing SR jochung. The results of 
sensory evaluation, SR jochung and WRF jochung received high score than 
commercial product, most panels prefer to 2008 and 2010 years SR jochung. 
Based on these results, when jochung prepared by old rice will save production 
cost and made from WRF increase yield. 

P14 -085

Microencapsulation of Ethanol Extract from Peanut Sprout by a 
Spray-drying
Ji-Hyun Eo*, Jong-Bang Eun Department of Food Science and Technology 
and Functional Food Research Center, Korea

The peanut sprout contains much higher content of bioactive compounds such 
as phenolic compounds and resveratrol. It may need processing such as spray- 
drying to use the functional ingredients. Therefore, the objective of this study 
was to evaluate the microencapsulation of ethanol extract of peanut sprout by 
spray-drying. Peanut sprout was extracted with the ratio of peanut sprout to 
ethanol as extraction solvent (1:10, w/v) by heating at 60°C for 90 min. A spray 
dryer was used for encapsulation at different inlet temperatures, 90, 120, and 
150°C with the ratio of ethanol extract to 1, 3, and 5% maltodextrin, respectively. 
The highest content of catechin gallate (CG) was found in the samples added 
with 5% maltodextrin. The gallic acid content was the highest, 181.5, 180.6 and 
186.1 mg/g for the 1, 3 and 5% maltodextrin, dried at the inlet temperature 
120°C, respectively. The results indicate that microencapsulation condition for 
ethanol extract of peanut sprout would be the combination of inlet temperature 
of 120°C in a spray drier and addition of 5% maltodextrin. The encapsulated 
product of peanut sprout ethanol extract could be used as a bioactive and 
functional ingredient.

P14 -088

Salting Characteristics for Kimchi Ingredient of Lotus and Lance 
Asia Bell
Jungeun Cho*, Sollee Han, Mi-Ai Lee, Young-Bae Chung, Ji-Hee Yang, 
Hye-Young Seo World Institute of Kimchi, Korea

The study for quality and salting characteristics of root vegetables other than 
Chinese cabbage was determined to develop various kinds of kimchi. Root 
vegetables, such as lotus and lance Asia bell were evaluated as a main ingredient 
for kimchi by measuring physico-chemical and microbial properties. Salinity, 
pH, acidity, reducing sugar, firmness, color change, moisture content, total 
viable counts, and lactic acid bacteria were investigated to identify adaptability 
for kimchi. The initial pH of lotus and lance Asia bell showed 5.7 to 6.3 during 
slating period, and the pH decreased with increasing salting periods, respectively. 
Reducing sugar contents of lance Asia bell which showed 34.1 to 35.6 mg/g 
was significantly higher compared to lotus, 3.2 to 3.4 mg/g. Titratable acidity 
also showed higher in salted lance Asia bell which was 0.36 to 0.4%, while 
lotus showed 0.17 to 0.27%. The lactic acid bacterial increased in lance Asia 
bell during salting periods and reached 2.1×104 CFU/g after 48 h of salting. 
However, no lactic acid bacteria detected in lotus. As a result of physico-chemical 
and microbial analysis, lance Asia bell was more suitable for kimchi ingredient 
than lotus.
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P14 -089

Inhibitory Effects of Natural Materials and High Hydrostatic 
Pressure Treatments on Histamine Production in Mackerel
Dong Hyun Kim*, Koth Bong Woo Ri Kim, Chan Sunwoo, Seul A Jung, 
Hyun Jee Kim, Da Hyun Jeong, Hee Ye Jung, Dong Hyun Ahn Department 
of Food Science and Technology, Pukyong National University, Korea

Scombroid fish poisoning is a type of food poisoning and most common symp-
toms are an allergy-like form. The causative agent of that is histamine that is 
produced from free histidine due to the action of bacterial histidine decarboxylase 
(HDC). This study was performed to investigate the inhibitory effects of natural 
materials and high hydrostatic pressure (HHP) treatments on histamine produc-
tion in mackerel. First, the results of antimicrobial test, Schizandra chinensis
water and hot water extract, Ecklonia cava (EC) and Sargassum sagamianum
ethanol extract among natural materials showed great antimicrobial activity 
against M. morganii and P. phosphoreum that are histamine-producing bacteria 
by disk diffusion method. Inhibitory activity of seaweeds and HHP treatment 
against HDC from M. morganii and P. phosphoreum were performed. Dieckol 
from EC ethanol extract showed the most highest inhibitory activity with an 
IC50 value of 0.61 mg/mL against HDC from M. morganii. Also the mackerel 
treated with HHP showed lower histamine contents than the untreated that. In 
addition, these applied to mackerel and their inhibitory effect on histamine 
production was also examined.

P14 -092

Improvement of the Antioxidant Effect of Deer Antler-jujube 
Extract Using the Fermentation of Lactic Acid Bacteria
Yun-Teag Lim*, Dong-Ho Kim, Jun-Bae Ahn1, Keum-Il Jang Chungbuk 
National University, Korea, 1Seowon University, Korea

In this study, we tried to improve the antioxidant effects of deer antler-jujube 
extract (DJE) using lactic acid bacteria (LAB) fermentation. DJE was prepared 
with hot water for 10 h at 100°C. To ferment DJE, Lactococcus lactis, Strep-
tococcu thermophilus and Leuconostoc mesenteroides were used. LAB fermen-
tation was performed at 37°C for 24 h. During LAB fermentation on DJE, lactic 
acid bacterial population and antioxidant effects such as total polyphenol 
content (TPC), DPPH radical scavenging activity (RSA) and ABTS RSA were 
measured. The population of all LABs and the antioxidant effects of DJE were 
increased with the increase of fermentation time. Among LABs, the population 
of L. mesenteroides was higher than one of other LABs after 24 h. The TPC, 
DPPH RSA and ABTS RSA of control (DJE) were 0.585mg GA eq/mL, 0.250 
mg and 0.260 mg AA eq/mL, respectively. After LAB fermentation for 24 h, 
the TPC, DPPH RSA and ABTS RSA of DJE fermented by L. mesenteroides 
were higher than those by other LABs and showed 0.829 mg GA eq/mL, 0.277 
mg and 0.316 mg AA eq/mL, respectively. Consequently, we suggest that the 
DJE as functional food enhanced the antioxidant effects by LAB fermentation 
was develped.

P14 -090

Purification and Characterization of Alginate-degrading Enzyme 
Produced by Shewanella oneidensis PKA 1008
Chan Sunwoo*, Koth-Bong-Woo-Ri Kim, Dong-Hyun Kim, Seul-A Jung, 
Hyun-Jee Kim, Da-Hyun Jeong, Hee-Ye Jeong, Sung-Mee Lim1, Dong-Hyun 
Ahn Department of Food Science and Technology, Pukyong National 
University, Korea, 1Department of Food Science and Technology, Tongmyoung 
University, Korea

This study was conducted to investigate screening of alginate-degrading marine 
microorganisms and characterization of alginate degrading enzyme. Marine 
bacteria producing extracellular alginate-degrading enzyme was isolated from 
Sagassum thunbergii. The marine bacteria was identified as the genus Shewanella 
oneidensis strain and it was named Shewanella oneidensis PKA 1008. Its optimal 
culture condition were pH 9, 2% NaCl, 30°C, 24 h incubation time. The optimal 
conditions of crude enzyme were pH 9, 30°C and 7% alginic acid. Alginate- 
degrading enzyme produced by Shewanella oneidensis PKA 1008 was purified 
by ammonium sulfate salting, dialysis and gel chromatography (sephadex G-25 
and G-100). The optimal conditions for enzyme activity (pH, temperature, 
concentration of alginic acid, incubation time, effect of metal iron) were inves-
tigated and alginate-degrading velocity were measured by viscometry and 
reducing sugar assy.

P14 -093

Pysicochemical Properties of Extruded and Batch Puffed Rice
Yoon Hee Choi*, Mun Gyeong Cho, Jung Eun Lee, Eun Sug Ko, Shin Young 
Park, Eun Mi Kim, Yong Sik Cho Department of Agrofood Resources, 
National Academy of Agricultural Science, RDA, Korea

This study is carried out to develop food material for promotion of rice consump-
tion. In this study, we researched physicochemical properties of extruded rice 
(ER) and batch puffed rice (BPR) by extrusion process and batch puffed method 
with white rice and brown rice. Extrusion process used couple screw extruder, 
extrusion parameter were kept constant at feed moisture content of 25%, barrel 
temperature of 120°C, screws speed 400 rpm. BPR was prepared by batch 
puffing machine after gelatinization of rice. In order to evaluate the physico-
chemical of ER and BPR, gelatinization rate, water soluble index (WSI), water 
adsorption index (WAI), color value, total phenolic compound, DPPH radical 
scaveging activity and total dietary fiber content was carried out. The gelatini-
zation rate was similar to 71.1-73.8%. The results of WSI and WAI were 
increased at ER and BPR compared to control, ER was higher than BPR. As a 
result of color value, L value of ER decreased than control, BPR increased at a 
and b values. Total phenolic compound and DPPH was higher BPR than the 
ER, and dietary fiber content was the highest BPR with brown rice. 

P14 -091

Sterilization of Manila Clam Porridge by Gamma Irradiation for 
Immuno-compromised Patients
Beom-Seok Song*, In-Jun Han, Young-Min Yoon, Soo-Jeong Choi, Jong-Hun 
Kim, Ju-Woon Lee, Jae-Hun Kim Korea Atomic Energy Research Institute, 
Korea

This study was conducted to determine optimum dose of gamma irradiation for 
sterilization of manila clam porridge for immuno-compromised patients. The 
porridge was gamma-irradiated at a dose of 0, 1, 3, 5, 7 and 10 kGy. The initial 
count of total aerobic bacteria was 2.42 log CFU/g, and molds were 1.21 log 
CFU/g in non-irradiated porridge. However, total aerobic bacteria and molds 
were not observed in the porridge irradiated above 5 kGy. TBA value of 
porridge increased depending on irradiation dose. Sensory scores of the manila 
clam porridge were above normal (4.0) when it was irradiated less than 5 kGy. 
In conclusion, it was considered that irradiation dose of 5 kGy was enough to 
prepare sterilized manila clam porridge with acceptable sensory quality for 
immuno-compromised patients.

P14 -094

Effects of Multiple Electrolyzed System on the Microbial Safety 
and the Quality Characteristics of Salted Cabbage
Yun-Teag Lim*, Dong-Ho Kim, Jae-Yeol Yoo, Keum-Il Jang Chungbuk 
National University, Korea

In this study, we investigated the effects of multiple electrolyzed system (MES) 
to assess the microbial and quality characteristics of salted cabbages with the 
increase of salting cycles by using the MES. In the salted cabbages, we analyzed 
the changes of the quality characteristics such as the salt concentration, pH, 
residual chlorine, color, and texture during five consecutive salting processes 
under optimal MES conditions treated with pre-washing system by soaking 
electrolyzed water at 200 mg/L of availiable chlorine for 3 min. The quality 
characteristics of the salted cabbages treated with MES were similar to those of 
control. Control was increased from 3.3 log CFU/g to 5.8 log CFU/g with the 
increase of the salting cycles, whereas the salted cabbages with MES was 
decreased from 3.3 log CFU/g to 2.8 log CFU/g. Therefore, these results 
suggest the possible use of MES for cabbages salted by brine with the increase 
of the salting cycles because of the improvement of the microbial safety of the 
salted cabbages without changes of quality.
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P14 -095

Physiological Effects of Extracts from Fermented Pine Needle 
(Pinus densiflora) and Onion
Ji-Eun Jeong* Jeollanamdo Forest Resources Research Institute, Korea

To evaluate the ethanol extract from fermented pine needle (Pinus densiflora) 
and onion as a possible ingredient of health food, physiological analysis was 
designed using pill and powder containing the ethanol extract. In this study, pill 
were prepared using different concentrations (0.5%, 1%, 3%, and 5%) of extracts 
from fermented pine and onion. The total phenolic content was measured by the 
Folin-Ciocalteu's method, and antioxidant activity was evaluated by DPPH 
assay. The antioxidant activity was highly correlated with the total phenolic 
composition of fermented pine needle and onion (r=0.989). Total polyphenol 
contents and DPPH free radical scavenging activity of ethanol extract signifi-
cantly increased with increasing extracts from fermented pine needle and onion. 
Taken together, the results of this study suggest fermented pine needle and 
onion that fermented powder is a good ingredient for increasing the consumer 
acceptability and the functionality of various processing food.

P14 -098

High Hydrostatic Pressure and Enzyme Combined Technology for 
New Product of Korean Ginseng
Do-Yeon Kim*, Jin-Soo Maeng, Yong-Jin Cho, Nam-Soo 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. Recently, industrial needs have been raised to 
improve the process of red ginseng by the fast, quality and economic manner. 
High hydrostatic pressure (HHP) process can reduce the processing time and 
obtain higher extraction yield. Therefore, HHP process may be a useful tool for 
the production of ginseng extracts instead of conventional process such as batch 
extraction with water or solvent, concentration and hydrolysis. This research 
aim to analysis the process cost of ginseng extract and red ginseng, and to develop 
the HHP and enzyme combined processing for ginseng product as an alternative 
method. Combining HHP and treatment with commercial enzyme mixtures 
might have a synergistic effect on the degradation of ginseng cell wall. This 
would lead to a higher yield and a better extractability of ginsenosides. Compared 
with the conventional process for red ginseng, HPP provided higher extraction 
yield, quality and required less process time. Thus, HHP could be an alternative 
method for producing ginseng extract including red ginseng to the conventional 
process.

P14 -096

Effect of Pressure and Time on Physicochemical Properties of 
Jacopever (Sebastes schlegeli HILGENDORF) during High Hysrostatic 
Pressure (HHP)
Min-Ji Kim*, Sujin Kwon, Chul-Jin Kim, Yong-Jin Cho, Namsoo Kim, Jin-Soo 
Maeng, Chong-Tai Kim Korea Food Research Institute, Korea

High pressure process offers several advantages, including inactivated micro-
organisms and enzymes at ambient temperature without affecting the flavor, 
color or nutritional quality of food. We considered that high pressure treatment 
that can extend the shelf-life of seafood past 14 days while maintaining sensory 
attributes and characteristics of a fresh quality product. In this research, we 
investigated that the effect of HHP on physicochemical properties of Jacopever 
(Sebastes schlegeli HILGENDORF) such as VBN, TMA, thermal properties, 
dynamic viscoelasticities and total aerobic counts. HHP treatment was performed 
under 25-100 MPa for 10-40 min at 25°C using a HHP machine TFS-2L. As 
increase the pressure holding time (30-40 min) at 100 MPa, the stabilities of 
myosin, dynamic viscoelasticity and total aerobic counts were decreased. 
However, the pressure treatment for 20 min under pressure range from 0.1 to 
100 MPa did not exhibited the differences of DSC characteristics and dynamic 
viscoelasticity.

P14 -099

Effects of Phytoncide Solution on Microbiological and Sensory 
Characteristics of Fresh-cut Lettuce
Do-Hee Kim*, Han-Bit Kim, Su-Min Kim, Hyun-Ju Son, Jeong-seok Cho, 
Hye-Jin Choi, Kwang-Deog Moon Department of Food Science and 
Technology, Kyungpook National University, Korea

Demand of fresh-cut food products has increased due to their convenience 
availability and high nutritional value; however, the short shelf life, mainly due 
to browning and microbial growth, is major constraint requiring effective 
processing technique. Phytoncide are plant-derived antimicrobial allelochemic 
volatile organic compounds and generally used as air freshener. The application 
of phytoncide solution (Jonsmel ™) to fresh-cut lettuce was studied to achieve 
the improved sensory and hygienic properties. Different concentrations of 
phytoncide (0.01, 0.1, and 1%) in distilled water, chlorine water (100 ppm) or 
edible ethanol were used for 10, 30, and 60 s. All treated samples showed 
higher L value and lower a and b value than those of the controls. Sensory 
attributes, natural browning, and microbial quality exhibited significant 
improvement with the increase of phytoncide concentration and treatment time. 
The effect was prominent when phytoncide was applied in combination with 
edible ethanol than distilled water and chlorine water. Hence, enhanced sensory 
and microbial quality of fresh-cut lettuce could be ensured using phytoncide 
dissolved in edible ethanol.

P14 -097

Effect of Salinity on Physicochemical Properties of Jacopever 
(Sebastes schlegeli HILGENDORF) during Treatment of High 
Hydrostatic Pressure 
Sujin Kwon*, Min-Ji Kim, Chul-Jin Kim, Yong-Jin Cho, Namsoo Kim, 
Jin-Soo Maeng, Chong-Tai Kim Korea Food Research Institute, Korea

Brine, salt, pickle or marinade are available have been used to preserve the 
quality of a sea food on the market. We used the sodium chloride as a preservative 
prior to treatment of high hydrostatic pressure of fish. In this research, we 
investigated that the combination effect of high hydrostatic pressure (HHP) and 
sodium chloride on physicochemical properties of Jacopever (Sebastes schlegeli 
HILGENDORF) such as VBN, TMA, thermal properties, dynamic viscoelasticity 
and total aerobic cells. HHP treatment was performed under 100 MPa for 40 
min at 25°C using a HHP machine TFS-2L and salinity of soaking water using 
the treatment was 0-10%. The increase of salinity of soaking water did not 
affect the differences related to VBN, total aerobic cells and dynamic 
viscoelastic preterites. However, It significantly affected reductions of the heat 
stabilities of myosin, and the results suggested that myosin was more sensitive 
than actin. Tanδ value at 4% salinity of soaking water was lowest of others. 

P14 -100

Production of Animal Protein Hydrolysates by High Hydrostatic 
Pressure and Enzyme Combined Process
Hyun-Jung Oh*, Jin-Soo Maeng, Yong-Jin Cho, Nam-Soo Kim, Chul-Jin Kim, 
Chong-Tai Kim Korea Food Research Institute, Korea

Numerous animal proteins are rich in exogenic amino acids residue in amounts 
and balances corresponding to human needs. However, most plant proteins are 
incomplete from the point of view human requirements. Traditionally, protein 
hydrolysis can be accomplished with acids or alkali under high temperature 
system. However, these methods offer a disadvantages such as higher energy 
consumption and lower quality and yield of hydrolysates due to denaturation of 
protein. However, enzymatic hydrolysis is preferred because chemical methods 
from racemic mixtures of amino acids and may form toxic substances such as 
lysino-alanine. High hydrostatic pressure (HHP) and enzyme combined treat-
ment considerably accelerated the extent of hydrolysis depend on the different 
specificities and pressure sensitivities. The objective of this research was to 
evaluate the effect of process parameters (pressure level, pressure holding time, 
temperature and enzyme:substrate ratio on the degree of hydrolysis of chicken 
breast and beef meat under HHP and enzyme combined process. Also, the 
molecular size and storage stability of protein hydrolysates were analysed.
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P14 -101

Quality Characteristic Comparison of Commercial Gochujang
Hyo-Jeong Kang*, Won Jae Lee, Young Youn, Eun-In Yang, Yun-Kyung 
Choi1, Young-Soo Kim Department of Food Science and Technology, Jeonbuk 
National University, Korea, 1Sunchang Research Center for Fermentation 
Microbes, Korea

For standardization of quality of streilized gochujang, the quality characteristics 
of commercial gochujang were compared. Gochujang were purchased from 
market in Jeonju. Commercial gochujang were selected the 4 kinds of typical 
gochujang manufacturing companies. The contents of pH and titratable acidity 
were similar to All gochujang producrs. But, the microbial counts was the 
highest in the A company manufactured gochujang as counts of total bacterial 
6.78±0.08 CFU/g and yeast 5.59±0.06 CFU/g. Also, Color values, reducing 
sugar and enzyme activity in the B company manufactured gochujang were 
higher than gochujang of other companies. 

P14 -104

Qulity Characterization of Expanded Gochujang
Sung Hee Jeon*, Young Youn, Eun In Yang, Youn Kyung Choi1, Do Youn 
Jeong1, Young Soo Kim Department of Food Science and Technology, 
Jeonbuk National University, Korea, 1Sunchang Research Center for Fermen-
tation Microbes, Korea

The expansion of gochujang can cause degradation of products during storage 
or distribution. This study investigated induction of gochujang expansion. The 
result, pH, alcohol content, organic acid content, free sugar content and color 
values did not change before and after expansion gochujang. Total bacteria did 
not change before and after expansion. But yeast and mold was increased in 
expansion of gochujang. So, 16S-rRNA pyrosequencing were used for isolation 
and identification of microorganisms. The results in prokaryote, Bacillus subtilis
strains were dominant as 26.86%. In eukaryote, Zygosaccharomyces rouxii and 
Zygosaccharomyces mellis was significantly confirmed. The above data demon-
strate that increased of Zygosaccharomyces spp. induce expansion of gochujang.

P14 -102

Physicochemical Properties of Gochujang Treated with Pressure 
Sterilization
Sung-Sim Yoo*, Young Yoon, Eun-in Yang, Yun-kyung Choi1, Young-Soo 
Kim Department of Food Science and Technology, Jeonbuk National 
University, Korea, 1Sunchang Research Center for Fermentation Microbes, 
Korea

To extend the self-life of traditional gochujang, the changes quality of gochujang
during pressure sterilization were investigation. Pressure sterilization were 
treated with the temperature of more than 95°C, and pressure of 3 MPa in 
gochujang for 30 min. The sample were taken out every 5 min during steriliza-
tion. Total bacterial counts were not changed but yeast were not detected after 
20 min from initial sterilization. pH, titratable acid, and color values (L, a, and 
b) was stabled. Based on these result, The pressure sterilization is suitable to 
extend the self-life of gochujang.

P14 -105

Comparison of Physical and Chemical Properties of Small Fruits
Ji-Young Song*, Heejeon Park, Heekwon Lee Gochang Black Raspberry 
Research Institute, Korea

Sixteen small fruits were analyzed for their physical and chemical properties. 
These properties included fruit fresh weight, height, weight, color values (L, a, 
and b) of surface, juice yield, sugar brix, titratable acidity, pH and apparent 
viscosity. On the fruit weight, height and weight, Strawberry was the highest 
and wild blueberry was the lowest. L, a, and b values of surface of fruits were 
different with types of fruits. The yield of juice of fruits was showed the highest 
on black chokeberry and the lowest on cranberry. Sugar brix, titratable acidity, 
pH of black raspberry was respectively 10.44, 1.26 and 3.35. Black currant has 
the higest sugar brix, 15.34, and titratable acidity, 3.58. Mulberry has low sugar 
brix and the lowest titratable acidity. 

P14 -103

Development of Functional Materials for Food and Component 
Analysis of Acanthopanax sp.
Eun-Jung Yang*, Hyo-Eun Baek, Deuk-Sil Oh, Ji-Eun Jeong1, Young-Min 
Kim, An-Jin Wi, Byoung-Sun Yoon Jeollanamdo Forest Resources Research 
Institute, Korea, 1DongUinara Corporation Ltd., Korea

Acanthopanax sp. is effective in nervous breakdown, inappetence, forgetfulness, 
insomnia, hypertension, aging and energetic decay after disease. Also Acantho-
panax effect came from DONGUIBOGAM, HYANGYAKJIBSUNGBANG of 
china and BONCHOGANGMOK. This study was to develop functional food 
raw materials and analyze effective components of Acanthopanax sp. As a 
result, A. koreanum the levels of polyphenol compounds were in leaves 25.22 
mg/g, fruits 19.50 mg/g, and roots 4.65 mg/g, A. sessiliflorus fruits 14.70 mg/g, 
and A. senticosus leaves 14.70 mg/g, and fruits 4.08 mg/g. Also, A. koreanum
contained glucose in the fruits 101.81 mg/g, roots 74.95 mg/g, and leaves 65.80 
mg/g, and A. sessiliflorus contained glucose fruits 87.87 mg/g, and root 36.87 
mg/g. This study determined eleutheroside and separation of pharmacological 
substance in Acanthopanax sp. through the development of various products 
such as functional beverages.

P14 -106

Optimination of Enzyme Treatment Condition for Clarification and 
Extraction Yield of Black Raspberry
Heejeon Park*, Ji-Young Song, Heekwon Lee Gochang Black Raspberry 
Research Institute, Korea

The extraction yield and clarification characteristics of enzyme in black raspberry 
were investigated. Enzyme was treated in 4 conditions including independent 
variables of temperature (25°C), time (30-60 min) and concentration (100-1500 
ppm) based on central composition design. The various pectinase (Pectinex 
XXL, Pectinex Ultra color, Pectinex Ultra clear, and Viscozyme L) were used. 
Extraction yield was affected by all treatment conditions. The maximun value, 
70.95%, of extraction yield was showed in treatment of Pectinex XXL at 1,000 
ppm and 25°C for 60 min. 
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P14 -107

Storage Stability of Beverages Using Coenzyme Q10-starch Dispersion
Joon-Kyoung Lee*, Hyun Joo Lee, Jae Kag Lim Department of Chemical 
Engineering and Biotechnology, Korea Polytechnic University, Korea

Coenzyme Q10(CoQ10) has a very strong anti-oxidative power, but loses its 
anti-oxidative power when it makes contact with oxygen, light, temperature. 
CoQ10-starch dispersion was prepared in ordered improve water solubility and 
absorbed into the body more effectively. CoQ10-starch dispersion was repaired 
by stirring starch solution and CoQ10 at 100°C for 3 h and then cooling slowly 
for 8 h to 25°C. Beverages using CoQ10-starch dispersion were formulated to 
several other ingredients. In order to evaluate the storage stability of the 
beverage using CoQ10-starch dispersion, measured yield of CoQ10 after various 
pH (2-12), heat (60-120°C) and freeze-thaw (-20, 60°C) treatments. Also, 
beverage was stored at 4°C, 25°C, and 40°C respectively for 12 weeks, and its 
yield of CoQ10 were measured. The yield of CoQ10 about beverage was shown 
to significantly decreased by rising heat-treament temperature, pH and storage 
temperature. In addition yield of CoQ10 of beverage incubated at 4°C did not 
fluctuate and kept over 80% during 8 weeks, while those of the beverage stored 
at 25, 40°C decreased. 

P14 -110

Mint Oil Encapsulation with Alginate/pectin Using Co-axial Electro-
spray System
Songyi Koo*, Kwanghyun Cha, Dae-Geun Song, Cheol-Ho Pan Functional 
Food Center, Korea Institute of Science and Technology, Korea

Mint oil is natural essential oil and used in food, pharmaceutical and flavouring 
industry. However, mint oil has strong taste and odour, which constitutes a 
serious inconvenience for its use as supplement or mint flavour capsule. More-
over, mint oil easily undergoes oxidation when exposed to air or UV. To overcome 
these drawbacks, we have encapsulated the oil in alginate-pectin beads. The 
electrospray technique has exhibited great advantages in production of control-
lable particles. Recently, two-phase coaxial electrospray system is reported that 
two liquids are injected separately through two electrified capillary needles. In 
order to gain a better understanding of co-axial electrospray system for encap-
sulation, this study was to investigate the effects of formulation and processing 
conditions on properties of microcapsules. The results of mint oil encapsulation 
suggested that the core-shell type structure can be retained by adjusting many 
parameters. The encapsulation efficiency of mint oil was improved in optimized 
formula capsule. Therefore, co-axial electrospray could lead to application in 
the food industry improving the stability of mint oil and other oils.

P14 -108

Quality Characteristics of Irradiated Ice Creams with Different Milk 
Fat Contents
Beom-Seok Song*, In-Jun Han, Young-Min Yoon, Soo-Jeong Choi, Jong-Hun 
Kim, Jae-Hun Kim, Ju-Woon Lee Korea Atomic Energy Research Institute, 
Korea

The purpose of this research was to evaluate the quality characteristics of 
gamma-irradiated ice creams with different milk fat contents to develop it as a 
patient food for immuno-compromised patients. Ice milk (< 2% of milk fat), 
non milk fat ice cream (> 5% of non fat milk solid) and sherbet (> 2% of non 
fat milk solid) were purchased from a retail market and gamma-irradiated at 
doses of 1, 2, 3, 4, and 5 kGy. According to the different fat contents in ice 
cream, initial total aerobic bacteria were detected as 3.4, 1.8, and 1.2 log CFU/g 
in ice milk, non milk fat ice cream and sherbet, respectively. Ice milk was 
sterilized at 5 kGy while the other samples were sterilized at 2 kGy. In sensory 
evaluation, overall acceptance of ice milk was lowest among the samples treated 
with same irradiation dose. This result indicates that irradiation of ice cream 
containing milk fat and non-fat milk solid gives off-flavor and deteriorates its 
sensory qualities. Therefore, further study is needed to improve its qualities of 
ice cream sterilized by irradiation.

P14 -111

Screening of Dietary Fiber Degradation Enzyme for Making Sweet 
Potato Soju by Vacuum Distillation
Won Sin Kim*, Kazunori Takamine1, Byunghoon Jeon Wonkwang University, 
Korea, 1Kagoshima University, Japan

For appling the fiber degradation enzymes to sweet potato mash for making 
SPS, the enzyme should be needed to degrade fibrous material without producing 
methanol. Special two fibrolytic enzymes are selected from 26 kinds of commer-
cial enzymes for the simplified and easier production of sweet potato soju by 
vacuum distillation, The selected enzyme A and X can degrade the fibrous 
material pectin of sweet potato without producing methanol. Although the 
different companies have produced the enzymes, same cellulase has been 
prepared from Trichoderma. reesei. The viscosity of sweet potato mash treated 
by the enzymes is decreased by 3 times with comparison to the viscosity of 
sweet potato mash of control group. The methanol concentration in the vacuum 
distilled SPS treated with the enzymes is 0.16%. The concentration is similar to 
that of commercially distilled SPS (0.15%). The result may suggest that the 
selected celluloses, A and X, can be used to make soft type SPS by vacuum 
distillation.

P14 -109

Effects of Boiling, Salting, and Air-drying on Textural Properties of 
Sea Cucumber (Stichopus japonicus)
Sujin Kim*, Anvari Mohammad, Moojoong Kim, Donghwa Chung Department 
of Marine Food Science and Technology, Gangneung-Wonju National University,
Korea

Sea cucumber undergoes rapid autolysis after being taken out of sea water, and 
therefore, is often processed to a dehydrated product for an extended shelf-life. 
In this study, the effects of boiling, salting, and air-drying on the changes in the 
textural properties of sea cucumber (Stichopus japonicus) were investigated. 
Fresh sea cucumber was treated as follows: gutting fresh sea cucumber, 15 min 
boiling, 6 h salting, 30 min drying at 30°C, 2 min boiling, and 12 h drying at 
50°C in an oven. The measurement of shrinkage ratio and the texture profile 
analysis (TPA) were performed for the whole samples and the back side of the 
samples, respectively. The shrinkage ratio increased to 20% after the treatment. 
The values of hardness I and II steeply decreased from 38.6 and 23.0 N (fresh 
samples) to 6.1 and 5.9 N after the second boiling, and then slightly increased 
to 9.3 and 9.0 N, respectively, at the end of the treatment. The springiness and 
cohesiveness values showed increasing trends during the treatment. The results 
demonstrated that the sea cucumber acquired a better chewing property (softer 
and more springy) after the boiling, salting, and air-drying.

P14 -112

Quality of Domestic Wheat Flour Products Marketed in Korea
Hee Yeon Jung*, Dong Chul Kim, Se Eun Lee, Oui Woung Kim, Hoon Kim, 
Sang Sook Kim Korea Food Research Institute, Korea

The quality of domestic wheat (DW) flour products marketed in Korea were 
analyzed in comparison to those of imported wheat (IW) flour products. The 
ash contents in DW flour products were higher than those in IW flour products. 
The result of Solvent Retention Capacity (SRC) showed that lactic acid SRC, 
which is known to be related to gluten quality, increased with the protein content 
in IW flour products, while those trends were not shown in DW flour products. 
The pasting property by Rapid visco Analyzer (RVA) showed large variation 
among whole DW flour products. While peak viscosity of IW strong flour was 
higher than others, those trends was shown in DW flour products. DW flour 
products labelled as "strong flour" was high in protein content, however, SRC 
profiles was different from SRC of IW strong flour. The result of this study 
showed that the characteristics of DW flour products labelled as "all purpose" 
were similar to that labelled as "strong flour", suggesting labelling the DW flour 
products according to purpose. The large variations in pasting properties among 
DW flour products suggest the quality standard for each flour product group. 
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P15 -001

Relationship between Heating Temperature and Garlic Greening
Young Keum Shin*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

S-Alk(en)yl-L-cysteine sulfoxides are broken down into thiosulfinates (THS) 
by alliinase enzyme when garlic is crushed, and specific THS react with amino 
acids to produce greening on garlic. Garlic heated at high temperatures is not 
expected to turn green due to the inactivation of enzyme. Greening is expected 
to be restored by the addition of enzyme or of THS that are the products of 
enzyme reaction on sulfoxides. When allinase enzyme was added to heated 
garlic, greening was produced. The degree of greening, however, was decreased 
as the heating temperature increased and greening did not appear in garlic 
heated at 120°C. There was no difference in the degree of pigmentation when 
THS was added. Thus, a change on the enzyme substrate was suspected. When 
garlic was heated above a certain temperature (80°C), the content of both alliin 
and isoalliin were decreased. The content of isoalliin in garlic was almost 
completely reduced (0.003%) when heated at 120°C for 10 min. Isoalliin added 
back to heated garlic together with enzyme restored greening. It was concluded 
that the less intense color production in heated garlic was due to the loss of 
isoalliin.

P15 -004

Antioxidant Activity of Tomato Water Soluble Powders as Affected 
by Various Drying Temperatures
Hyeong Sang Kim*, Koo Bok Chin Department of Animal Science and 
Functional Food Research Center, Chonnam National University, Korea

Tomatoes have been reported the antioxidant activity in food system. The 
objective of this study was to evaluate antioxidant activity of tomato powders 
of water soluble fractions (TPWSF) which were prepared from different oven 
temperatures (60, 80, and 100°C). The contents of total phenolic compounds 
and ascorbic acid in TPWSF ranged from 2.22 to 6.96 g per 100 g DM and 81.1 
to 822.2 mg per 100 g DM, respectively. Their contents were increased with 
increasing drying temperature (p<0.05). Iron chelating ability of TPWSF from 
100°C oven was higher than those from other temperatures at 10 mg/mL. Reducing 
powers of TPWSF were increased with increasing concentrations up to 1%. 
TPWSF at 100°C showed the highest 2,2’-azinobis-3-ethylbenzotiazoline-6-
sulphonic acid radical decolorization capacity than those with other drying 
temperatures. Based on these results, the antioxidant activities were increased 
with increasing drying temperatures (p<0.05). In conclusion, TPWSF could be 
used as a natural antioxidant in processed meat and especially those dried at 
100°C had highest antioxidant activities, as compared to the other drying 
temperatures.

P15 -002

Involvement of Amino Compounds in Pigmentation with Garlic 
Thiosulfinates
Young Cheon*, Hye Jin Lee, Young Keum Shin, Jun Yeop Lee, Kyu Hang 
Kyung Department of Food Science, Sejong University, Korea

Involvement of various nitrogenous compounds in the green pigmentation with 
garlic thiosulfinates was investigated. Amino-carbonyl compounds including 
amino acids, peptides and proteins regardless of their origin formed characteristic 
pigments with thiosulfinates. Water-soluble proteins exhibited intense green 
pigmentation while water-insoluble ones showed no pigmentation. Replacement 
of a hydrogen atom of amino or carboxyl groups of amino acids modified their 
pigmentation characteristics. Non-amino acid amino-carboxyl compounds and 
ammonia participated in pigmentation. Ammonia, a compound without a 
carboxyl group, is unique in that it reacts with thiosulfinates to form pigments. 
This is the first report that common proteins, ammonia, and non-protein amino-
carbonyl compounds react with garlic thiosulfinates to form green pigments. 
Garlic thiosulfinates did not form green pigments with cellulose, starch, fructans, 
tannins, sugars, organic acids, bases and RNA.

P15 -005

Evaluation of Physicochemical Properties and Antioxidant Activity 
of Persimmon Powder as Affected by Various Drying Temperatures
Yong-Woo Shim*, Koo-Bok Chin Department of Animal Science and Functional 
Food Research Center, Chonnam National University, Korea

This study was performed to evaluate the physicochemical characteristics, 
antioxidant compounds and antioxidant activities of persimmon powder as 
affected by various drying temperatures (60, 80, and 100°C). pH, hunter color 
values, proximate composition, and antioxidant activities were measured. pH 
and hunter L values (brightness) were decreased with increased drying temper-
atures, and hunter b values of persimmon powders dried at 100°C were lower 
than those at other drying temperatures. The moisture and ash contents (%) 
were decreased with increased drying temperatures (p<0.05). The contents of 
total phenolic compound and ascorbic acid in persimmon powder dried at 
100°C were higher than those at other drying temperatures, while those of total 
flavonoid were increased with increasing drying temperatures (p<0.05). DPPH 
radical scavenging activity were increased with increasing dry temperature, but 
ABTS radical decolorization capacity of persimmon powder dried at 100°C
were different from those of other drying temperatures (p<0.05). Therefore, the 
persimmon powder dried at 100°C had highest antioxidant activity and could be 
used as a natural antioxidant in food system.

P15 -003

Factors Affecting the Stability of Allicin in Garlic
Jun Yeop Lee*, Kyu Hang Kyung Department of Food Science, Sejong 
University, Korea

S-Alk(en)yl alka/ene thiosulfinates (thiosulfinates) are formed from S-alk(en)yl- 
L-cysteine sulfoxides by alliinase reaction when garlic is crushed. Thiosulfinates 
are commonly called as allicin since thiosulfinates comprise approximately 
85% of allicin. Allicin has a strong antimicrobial activity, but it has no practical 
use due to lack of stability. Carbohydrate and protein did not have any effect on 
the allicin stability, but lipid had a negative impact on allicin stability on a 
dose-dependent manner. The degree of saturation of fatty acid, however, did not 
affect allicin stability. Allicin in garlic homogenate was decreased by 53.3% 
and 87.1%, respectively, in control and the sample with 1.25% oil at 30°C for 
36 h. Temperature and pH are additional factors that influence allicin stability. 
Allicin was decreased by 25.3% at pH 3.0 and 57.4% at pH 7.0. Allicin was 
decreased by 43.2% at 30°C and 90% at 45°C. Since the stability of allicin was 
greatly influenced by temperature, pH and lipid, garlic has a potential of limited 
use as food preservatives for low-fat acidic foods which are stored at low 
temperatures.

P15 -006

Microbiological and Physicochemical Quality Characterization of 
Commercial Red Pepper Powders 
Mi-Seon Jeong*, Gui-Ran Kim, Deokjo Jo, Jae-Jun Ahn, Eun-Joo Park, 
Hyun-Ku Kim1, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Korea Food Research Institute, Korea

Microbial quality and physicochemical properties (moisture content, pH, Hunter's 
colors values and particle size) of 10 commercially available red pepper powders 
were determined. Three samples were observed with higher (106 CFU/g) yeasts 
and molds and total aerobic counts. The lowest levels of microbial counts were 
2.25×103 CFU/g in total aerobic count and 4.95×102 CFU/g in yeasts and molds, 
respectively. Four samples were negative on coliforms whileas others ranged 
less than 8.2×103. pH was ranging from 4.93 to 5.15. In the meantime, their 
moisture contents varied from 7.25% to 12.73% with an average value of 10.04%. 
Hunter’s color L, a, and b values were in ranges of 40.47-51.53, 12.32-25.25, 
9.16-18.19, respectively. The average particle sizes of all the samples were 
comparable having maximum value of 1250 µm except for one lowest value of 
605 µm. The great variability in microbiological and physicochemical quality 
parameters should be taken into consideration to ensure better quality standards 
and practical applications of red pepper powders.



343

The 79th Annual Meeting

P15 -007

Antioxidant and Antimicrobial Activities of Various Herbal Teas 
and Potential Application to Antiseptic Washing Water
Heonjoo Jo*, Jungmin Oh, Sung-Jin Kim, Ah Reum Cho, Jaejoon Han 
Department of Food Science and Biotechnology, Sungkyunkwan University, 
Korea

The aim of this study was to investigate the antioxidant and antimicrobial 
activities of various herbal tea leaves. The herbal tea used in this study were 
rooibos tea, green tea, black tea, rosemary tea, lemongrass tea, mulberry leaf 
tea, bamboo leaf tea, lotus leaf tea, peppermint tea, persimmon leaf tea, and 
mate tea. Samples were extracted with 80°C water and 90% ethanol. Total 
phenolics, total flavonoids, DPPH radical scavenging activity, ABTS radical 
cation decolorization activity, reducing power, and metal chelating effect were 
measured, and green tea ethanol extracts showed the highest antioxidant 
activity. Antimicrobial activities were determined against two oral pathogens 
and three food-borne pathogens using broth micro-dilution assay. Green tea 
ethanol extracts had antimicrobial activity against all five pathogens. We also 
investigated the potential of green tea ethanol extracts as a natural preservative 
for iceberg lettuce against viable microorganisms and Enterobacteriacae. The 
results revealed that treatment with the green tea ethanol extracts decreased 
microorganisms in iceberg lettuce during storage.

P15 -010

Solubilization and Characterization of Hyperbranched Water-insoluble 
Polysaccharide from Lentinus edodes Following Gamma Irradiation
Kashif Akram*, Jae-Jun Ahn, Gui-Ran Kim, Deokjo Jo, Hafiz Muhammad 
Shahbaz, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea

Fungal polysaccharides are well-known for their functionality as biological 
response modifier; however poor water-solubility could limits their potential 
applications. A water-insoluble hyperbranched polysaccharide fraction, extracted 
from dried Lentinus edodes, was treated by gamma-irradiation to improve the 
solubility in water. The physicochemical and thermal properties of soluble 
polysaccharide after irradiation were compared with the soluble fraction obtained 
after conventional autoclave heating. Irradiation provided a clear dose-dependent 
increase in solubility (15 kGy, 4.77%; 25 kGy, 6.67%; 50 kGy, 9.3%). The 
effect of irradiation was evident through dose-dependent change in colour 
parameters, degraded micro-structure and reduced molecular weights of water 
soluble fraction. NMR, and FTIR spectroscopy provided comparable structure 
with those obtained after autoclave heating; however there was an improvement 
in thermal properties as investigated through thermogravimetric and differential 
scanning calorimetry analyses. This work gave valuable information on improved 
water-solubility and characterization of the water-insoluble polysaccharide 
following gamma-irradiation.

P15 -008

Influence of Various Roasting Conditions on Antioxidant Ability of 
Colombian Coffee (Coffea arabica L.) Beans
Ah Reum Cho*, Chorong Seo, Gye Won Park, Jaejoon Han Department of 
Food Science and Biotechnology, Sungkyunkwan University, Korea

The process of coffee roasting is considered as an essential step because it affects 
nutritional properties as well as characteristic aroma development in coffee 
brews. The objective of this study was to evaluate effects of the roasting degree 
on antioxidant and osteogenic properties in coffee. The coffee beans were 
roasted at 240°C in different time periods, and then extracted with water at 
80°C for 5 min. Antioxidant activities of soluble coffee extracts were conducted 
in vitro. The light-roasted coffee had much better activity as compared to the 
unroasted beans, which results from the formation of Maillard reaction products. 
However, the very dark-roasted beans exhibited approximately 40-80% loss. 
For HPLC analysis, chlorogenic acid was the most predominant compound in 
coffee brews, which might be degraded with an increased roasting degree. In 
addition, the fresh green bean promoted bone formation of multipotent C3H10T1/2 
cells by enhancing osteoblast differentiation. Our study demonstrated that the 
coffee beans with lighter-roasts provided the most desirable quality with respect 
to nutritional values.

P15 -011

Separation of Ovotransferrin from Chicken Egg White without 
Using Solvents 
Sandun Abeyrathne1*, HyunYong Lee1, Dong Uk Ahn1,2 1Major in Biomodu-
lation, Seoul National University, Korea, 2Animal Science Department, Iowa 
State University, USA

Ovotransferrin is the major egg white protein that has antimicrobial, anticancer 
and iron-binding characteristics. The objective of this study was to develop a 
simple method to separate ovotransferrin without using solvents. Egg white was 
separated from yolk, homogenized, the pH adjusted to 4.5, and centrifuged to 
remove ovomucin. The resulting supernatant was added with various concent-
rations of ammonium sulfate and citric acid combinations and centrifuged. The 
precipitant was collected, dissolved in distilled water (DW), re-precipitated 
using ammonium sulfate and citric acid combinations, and then dissolved with 
DW. Salts in the solution were removed using ultrafiltration. SDS-PAGE ELISA 
and Western blotting were used to determine the purity of the ovotransferrin 
separated. Ovotransferrin could be separated from egg white using ammonium 
sulfate or citric acid, but the yield and purity were higher when low levels of 
ammonium sulfate and citric acid combinations were combined. Impurities 
could be removed from the crude ovotransferrin by adding lower levels of 
ammonium sulfate and citric acid combinations. The current method produced 
ovotransferrin with >85% purity and yield. 

P15 -009

Extraction Yield, Physicochemical Attributes and Thermal Properties 
of Chitosan from Gamma-irradiated Dried Shrimps
Jae-Jun Ahn*, Kashif Akram, Hye-Jin Park, Mi-Seon Jeong, Ji-Young Kwak, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea

Irradiation technology has dynamic applications to improve shelf life and 
hygienic quality of different food materials including fresh and dried seafood 
products. In this study, the effects of gamma irradiation of dried shrimp samples 
on extracted chitosan were examined. The shrimp chitosan was extracted from 
shell using a chemical process involving demineralization, deproteinization, 
decolorization and deacetylation. The extraction yield of chitosan (0 kGy, 
4.63%; 25 kGy, 4.89%; 50 kGy, 5.02%) didn’t show any significant effect of 
irradiation; however there was a slight increase in degree of deacetylation as 
measured by FTIR spectroscopy. Colour changes were variable among the 
applied dose, where the dose-dependent effect was prominent upon micro- 
structure as evaluated through scanning electron microscopy. Comparable 
chemical structure and thermal properties of chitosan extracted from the non- 
irradiated and irradiated samples were evident through NMR and TGA-DSC 
analyses, respectively. Gamma-irradiation could be applied for dried shrimps to 
get different technological objectives without having a major compromise upon 
key quality features of extracted chitosan.

P15 -012

Separation of Phosvitin from Chicken Egg Yolk without Using 
Solvents
HyunYong Lee1*, Sandun Abeyrathne1, Dong Uk Ahn1,2 1Major in Biomodula-
tion, Seoul National University, Korea, 2Animal Science Department, Iowa 
State University, USA

Phosvitin is one of the major yolk proteins with characteristic molecular structure 
and functions. More than half of the amino acids in phosvitin is phosphorylated 
and thus can be an excellent substrate for functional phosphopeptides produc-
tion. The objective of this study was to develop a simple separation protocol 
without using organic solvent. Egg yolk was diluted with two volumes of cold 
distilled water, homogenized, centrifuged at 3,400 × g for 30 min and the preci-
pitant was collected. The precipitant was homogenized with NaCl in alkaline 
solution to extract phosvitin. The homogenate was adjusted to acidic pH and the 
precipitate was removed after centrifugation. The pH of the supernatant was 
adjusted to pH 7.0 and the impurities were removed by additional heat treatment. 
Ultrafiltration was used to remove salts and concentrate the extracted phosvitin 
solution. The final solution was freeze-dried. The phosvitin separated was 
verified using the Western blot and the purity of phosvitin was higher than 85%. 
This study proved that phosvitin can be separated from egg yolk without using 
solvent. Also, the method developed is very simple and has a high potential for 
scale up process.
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P15 -013

Microstructural and Rheological Properties of Heat-induced Low 
Methoxyl Pectin and Skim Milk Gels and Their Schematic Models 
of Gelation Mechanism
Sungoo Yim*, Sanghoon Ko Department of Food Science and Technology, 
Sejong University, Korea

The influence of pH on rheological and microstructural properties of gels made 
from low methxoyl pectin (LMP) and skim milk (SM) was investigated by 
confocal laser scanning microscopy (CLSM) and rheometry. In addition, the pH 
dependent gelation was explained by schematized diagrams of microstructures 
in SM-LMP gel. The mixture of 40% SM and 2% LMP in 30 mL water was 
adjusted to different pH values (4.0, 5.0, 6.0, and 7.0) and heated at 90°C for 30 
min. CLSM stained with FITC dye showed the microstructure of milk proteins 
in gels of particulates of milk proteins were formed at pH 4.0 whereas their 
cumulus like filamentous network was observed at pH 7.0. the intermediate 
structures were formed at pH 5.0 and 6.0. Schemaic models were proposed to 
explain heat-induced SM-LMP gelation at different pHs ; bicontinous filamen-
tous network (pH 7), intermediate network (pH 6, pH 5) and particulates (pH 4) 
of SM-LMP models were represented. Rheologically, G’ value of the gel 
formed at pH 7.0 was sharply changed whereas that formed at pH 5.0 and 6.0 were 
gradually changed. This study is helpul to explore protein-pectin interactions 
for controlling in a variety of foods, especially acidic food.

P15 -016

Effects of Heat Treatment and Visible Light Exposure on the 
Oxidative Stability of Rice Bran and of Rice Bran Oil
JungWoo Park*, Nam Gyu Seol, Eun Yeong Jang, Ji Young Kim, JaeHwan 
Lee Department of Food Science and Biotechnology, Sungkyunkwan University, 
Korea

Rice bran can undergo oxidation quickly. Rice bran was heated at 120°C for 0, 
10, 20, and 30 min to extend the oxidative stability. Also, the effects of visible 
light irradiation were studied on the rice bran oil (RBO) from rice bran with or 
without heat treatment at 120°C for 20 min. Headspace oxygen content in rice 
bran without heat treatment(control) decreased significantly (p<0.05) whereas 
those in heat treated rice bran did not change significantly (p>0.05). Acid value 
and conjugated dienoic acid (CDA) showed that control had the lowest oxidative 
stability followed by 120°C for 10, 20, and 30 min, respectively. γ-Oryzanol 
content were not significant among RBO (p>0.05). This study showed that heat 
treatment can increase the oxidative stability of rice bran during storage whereas 
was not effective to enhance the oxidative stability of RBO under visible light 
irradiation.

P15 -014

Antioxidant Effects of Aloe vera (Aloe vera Linne) from Jeju Island 
in Korea
Nam Gyu Seol*, Eun Yeong Jang, JungWoo Park, Ji Young Kim, Jang Hoon 
Sung1, Gi Won Moon1, JaeHwan Lee Department of Food Science and 
Biotechnology, Sungkyunkwan University, Korea, 1KJM Aloe R&BD Center, 
KIM JEONG MOON ALOE Co., Ltd., Korea

Aloe vera has been known to possess health-beneficial functionality. The objec-
tive of this study was to evaluate antioxidant ability of Aloe vera from Jeju 
island in Korea. Aloe vera gel (AG), Aloe vera exudates (AE), and low molecular 
filtrate of Aloe vera gel (ALMF) were used as samples. DPPH, ABTS, and 
ORAC assays, total phenolic content, and total flavonoid content were used to 
evaluate antioxidant ability. Lipid hydroperoxide was determined in oil-in-water 
emulsion. AE had higher antioxidant ability in vitro tests compared to other 
samples. Lipid hydroperoxide values of 5 mg/mL AG, AE, and ALMF were 
521.78, 272.32, and 699.89 mmol/kg oil, respectively, whereas those of samples 
without Aloe vera was 893.07 mmol/kg oil for 48 h. Antioxidant ability was in 
order of Aloe vera exudates, Aloe vera gel, and low molecular filtrate of Aloe 
vera gel. Major phenolics in Aloe vera were also analyzed.

P15 -017

Optimization of the Maillard Reaction of Glucosamine and Cyclo-
hexylamine by Response Surface Methodology
Hyun-Joo Park*, Ogutu Benrick, Byung-Soo Chun, Seon-Bong Kim, Yang-Bong 
Lee Department of Food Science & Technology, Pukyong National University, 
Korea

Glucosamine is known as an important precursor related to seafood flavors. The 
objective of this paper was to know the reaction mechanism by measuring non- 
enzymatic browning reaction with cyclohexylamine. Maillard reaction of gluco-
samine and cyclohexylamine was optimized by the central composite design for 
response surface methodology with 50 experimental runs. In the design, gluco-
samine concentration, cyclohexylamine concentration, pH, temperature and 
time were used as independent variables whereas absorbance, Hunter’s Lab 
colour scale L, a and b values were used as response factors. The Hunter’s L, a 
and b values were used to calculate ∆E which was consequently set as the fifth 
response factor. The central composite design matrix showed that maximum 
absorbance can be achieved with the independent variables set at glucosamine 
concentration 0.08 M, cyclohexylamine concentration 0.08 M, pH 9.0, 85°C
and 2 h. The quadratic models for predicting the values of the absorbance and ∆
E (after a tenfold dilution) obtained by multiple polynomial regression revealed 
the most significant interactions to be the temperature*time and pH*time inter-
actions respectively.

P15 -015

Effects of Roasting Conditions on the Changes of Stable Carbon 
Isotope Ratios (δ13C) in Sesame Oil and Usefulness of δ13C to 
Discriminate Blended Sesame Oil with Corn Oil
Nam Gyu Seol*, JungWoo Park, Eun Yeong Jang, Ji Young Kim, JaeHwan 
Lee Department of Food Science and Biotechnology, Sungkyunkwan University, 
Korea

Discriminating blended sesame oils (SO) from authentic SO is a critical step to 
protect consumers’ right. Stable carbon isotope ratios (δ 13C), color, fluorescence 
intensity, and fatty acid profiles were analyzed in SO prepared from sesame 
seeds with different roasting conditions and in SO blended with corn oil. Sesame 
seeds were roasted at 175, 200, 225, or 250°C and 15 or 30 min at each tempe-
rature. SO was blended with 0, 2, 4, 6, 8, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 
and 100% corn oil (w/w). Roasting conditions ranging 175 to 250°C and 30 
min duration caused no significant changes in δ 13C (p>0.05). δ 13C can discri-
minate authentic SO from corn oil blended SO above the level of 2% (w/w) 
(p<0.05). The other parameters including Hunter’s L*, a*, b*, chroma values, 
fluorescence intensity, and fatty acid profiles showed limited availability to 
discriminate authentic SO from SO blended with corn oil.

P15 -018

Optimization of Maillard Reaction of Glucosamine and Benzy-
lamine by Response Surface Methodology
Hyun-Joo Park*, Ogutu Benrick, Byung-Soo Chun, Seon-Bong Kim, Yang-Bong 
Lee Department of Food Science and Technology, Pukyong National University, 
Korea

Glucosamine is known as an important precursor related to seafood flavors. The 
objective of this paper was to know the reaction mechanism by non-enzymatic 
browning reaction with benzylamine. The Maillard reaction of glucosamine and 
benzylamine was optimized by the central composite design for response 
surface methodology with 30experimental runs. In the design, concentration 
ratio, pH, temperature and time were used as independent variables whereas 
absorbance, Hunter’s Lab color scale L, a and b values were used as response 
factors. The Hunter’s L, a and b values were used to calculate ∆E which was 
consequently set as the fifth response factor. The central composite design 
matrix showed that maximum absorbance (after a tenfold dilution) can be 
achieved with the independent variables set at a concentration ratio of 1.2 
(glucosamine 0.06M:benzylamine 0.04M), pH 9, 120°C and 2 h. The quadratic 
models for predicting the values of the absorbance and ∆E obtained by multiple 
polynomial regression revealed the most significant independent variables to be 
temperature, pH and time, respectively. The models also revealed the most 
significant interaction to be the pH*temperature interaction.
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P15 -019

Quality Properties of 100% Soy Donut Formulated with HPMC 
(Hydroxypropyl Methylcellulose)
Ji Hyun Kim*, Yoo Kyung Kim Korea University, Korea

Recently, consumers demand on the donut having lower fat content and more 
healthy food ingredients. Although soybean was used for bakery product due to 
its high nutrition and healthy functionality, their product have problems related 
to volume and texture. In this study, to improve the quality of donut especially 
oil uptake, we developed 100% soy donut with the addition of HPMC: soy 
donut(S), HPMC added donut (SH), and HPMC added and coated donut (SHC). 
The donut was fried (4 min) and drained (30 min) before being tested for frying 
properties (moisture and oil uptake) and other properties (color, volume and 
hardness). Soy donut had higher moisture content than control (wheat donut) 
and HPMC gave donut higher moisture. The oil uptake of soy donut with 
HPMC (8-11%) was significantly lower than control (25%) and SHC showed 
the lowest value (8.03%). At the volume, soy donut showed lower than control, 
but volume increased as HPMC added. At the color, SH showed the highest L 
value followed S and SHC, whereas SH showed the lowest a value. Compared 
to control, the hardness of soy donut was increased and increased by the 
addition of HPMC. 

P15 -022

Effect of Quality Grade on the Physicochemical Properties of Hanwoo
Chan-Eun Park*, Eun-Ji Lee, Yun-Sook Kim, Bum-Keun Kim Korea Food 
Research Institute, Korea

This study was conducted to investigate the effect of quality grade (1++, 1+, 1, 
and 2) on the physicochemical properties of hanwoo. Increasing quality was 
correlated with moisture contents, in which the highest moisture contents were 
observed with grade 2. In contrast, significantly decreased levels of fat contents 
were obtained with grade 2 (p<0.05). There were no differences in pH values at 
different quality grade. In case of meat color, although there were no differences 
in redness and yellowness, grade 1++ showed higher lightness (40.37) values 
than other grades. The lowest volatile basic nitrogen (VBN) values (6.11) were 
observed with grade 1++. Thiobarbituric acid (TBA) of 1 quality grade showed 
the lowest among the all quality grade. Total viable counts (TVC) were higher 
in 1+ quality grade, but showed no differences in other quality grade. Increasing 
quality grade was also correlated with decreases of the Warner-Bratzler shear 
force (from 28.01 to 14.03 kg). The results indicate that quality grade can be 
one of the important factors to affect freshness and quality characteristics of
hanwoo beef.

P15 -020

Effect of Gel Consistency on the Retrogradation Behavior of Rice 
Starches
Chan Lee* Department of Food and Biotechnology, Hanseo University, Korea

The retrogradation behavior of rice starches differing in gel consistency was 
studied. The gel consistency test, which is designed to detect differences in the 
texture of cooked rice of varieties that have a similar amylose content, had been 
turned out to be useful in this study. The results showed that setback viscosity 
of rice flour measured in a Brabender amylograph was significantly affected by 
gel consistency. Increase in the rigidity modulus (E) of rice starch gels during 
storage determined by using Texture analyzer indicated that amylose content 
was an important factor in terms of hardness development. The study of Avrami 
kinetics of retrogradation showed that time constant of rice starch gels was not 
influenced by gel consistency.

P15 -023

Antioxidant Activity of Dasik Containing Various Functional 
Ingredients
Eun Yeong Jang*, Ji Young Kim, Nam Gyu Seol, JungWoo Park, Lana Chung1, 
JaeHwan Lee Department of Food Science and Biotechnology, Sungkyunkwan 
University, Korea, 1College of Hotel and Tourism Management, Kyung Hee 
University, Korea

Dasik is a Korean traditional confectionery that is kneaded with various grains, 
nuts and honey and then pressed with a decorative press. For the globalization 
of dasik, honey, oligosaccharide, omija, red ginseng extract and propolis were 
added to rice, baekseolgi, or roasted brown rice flour as base ingredient to 
improve nutrition and taste of dasik. Antioxidant activities of ethanol extracts 
of dasik were determined by in vitro assay using DPPH, ABTS, and FRAP 
assays. The antioxidant activity in dasik extract containing fried brown rice 
flour, oligosaccharide, rice bran oil, red ginseng extract, and propolis was the 
highest and followed by dasik extract containing rice flour, oligosaccharide, 
omija extract, and propolis. Dasik extracts containing rice flour, oligosaccharide, 
omija extract, and propolis showed the highest total phenolic and flavonoid 
contents of 0.223 and 0.063 µM quercetin equivalent g/L, respectively. However, 
antioxidant activity of dasik based on rice extracts were significantly lower than 
those of dasik extracts made of pine pollen, black sesame powder, and roasted 
soybean powders as base ingredients (p<0.05).

P15 -021

A Survey on Residual Pesticides of Vegetables in Anyang Agro- 
fishery Wholesale Market Using Gas Chromatography/Time of 
Flight Mass Spectrometry 
Hong Rae Jung*, Young Bae Park, Sun Il Hwang, Yun Sung Kim, Mi Hui 
Son, Han Teak Kim, Kyong Suk Chae, Wook Hyun Jo Anyang Agriculture 
Products Inspection Team, Gyeonggi-do Institute of Health & Environment, 
Korea

This study was carried out to investigate the residual pesticides of 1525 vegetables 
which were circulated in Anyang agro-fishery wholesale market from January 
to December in 2011. One hundred and fifty six pesticides for the samples were 
analyzed and classified into 6 groups for high throughput by gas chromatography/
TOF 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 con-
ducted for each standard solution in 5 replicates. The detection rate of residual 
pesticides was 7.0%, and the rate of residual pesticides that exceeded the maxi-
mum residue levels of the Korea Food Code was 1.7% in Anyang agro-fishery 
wholesale market.

P15 -024

Evaluation of Antioxidative Properties of Aqueous Extracts of 
Lentinus edodes Mushrooms Exposed with Different Ultraviolet 
Irradiation 
Ji Young Kim*, Eun Yeong Jang, JungWoo Park, Nam Gyu Seol, Mi-Ja Kim, 
JaeHwan Lee, Jin-Sil Lee1 Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea, 1Department of Foodservice Management 
and Nutrition, Sangmyoung University, Korea

UV irradiation has known to increase vitamin D content. Antioxidant properties 
of aqueous extracts from Lentinus edodes mushroom treated with 0 to 25, 50, 
and 75 kJ/m2 UV irradiation were examined in riboflavin photosensitized oil-in- 
water (O/W) emulsions and in vitro assays including DPPH, ABTS, and ORAC 
methods. Changes of vitamin C, total phenolic and total flavonoid contents 
were also analyzed. Aqueous extracts of UV irradiated L. edodes had higher 
antioxidant activity than those without UV irradiation (p<0.05). Samples with 
25 kJ/m2 UV irradiation showed the higher antioxidant properties than with 50 
and 75 kJ/m2 UV irradiation based on the results of DPPH, ABTS, and ORAC 
assays and riboflavin photosensitized O/W emulsions. Total phenolic content 
and total flavonoid contents increased significantly in L. edodes with UV 
irradiation compared to samples without UV irradiation (p<0.05). Vitamin C 
content in samples with 25 kJ/m2 UV irradiation were significantly higher than 
other samples (p<0.05). Therefore, UV treatment can help to enhance antioxi-
dant capacities in mushrooms.
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P15 -025

Antioxidative Properties of Salicornia herbacea
Kwon-Bok Lee*, Ork-Hee Kim, Eun Yeong Jang1, Ji Young Kim1, Mi-Ja 
Kim1, Soon Ah Kang Department of Fermented Food Science, Seoul University 
of Venture and Information, Korea, 1Department of Food Science and Biotech-
nology, Sungkyunkwan University, Korea

Salicornia herbacea is one of the most salt tolerant species on Western coast of 
Korea. Additionally, Salicornia herbacea has recently suggested that it is useful 
for prevention on the atherosclerosis, hyperlipidemia, and diabetes. In this study, 
the antioxidant activities of Salicornia herbacea were evaluated using in vitro
system including DPPH, ABTS, and ORAC methods. Methanol extract of 
Salicornia herbacea had higher antioxidant activity than those without treat-
ment in a dose-dependent manner over a concentration range of 25-100 mg/mL, 
significantly (p<0.05). Total phenolic content increased significantly in samples 
containing Salicornia herbacea compared to samples without (p<0.05). These 
results suggest that Salicornia herbacea may be useful as potential antioxidant 
source and a dietary material for functional application.

P15 -028

Determination of Benzo(a)pyrene and Flavor Compounds from 
Different Vapor Spray Roasting Conditions for Coffee Beans
Moonhyuck 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 determine the characteristics change of vapor 
spray roasted coffee bean (Brazil santos and Columbia supremo). Roasting 
condition was equal to all experiments. Total roasting time was 15 min and 
vapor was sprayed at 1 min and sprayed capacity was 0-4 mL. The content of 
benzo(a)pyrene was analyzed from vapor spray roasted coffee bean with high 
performance liquid chromatography. Roasted coffee beans were grinded, sapo-
nified, extracted and clean up to analyze the benzo(a)pyrene content. As a 
result of analysis of vapor spray coffee beans, benzo(a)pyrene content was 
inversely proportional to spray vapor capacity. The content of flavor compounds 
were analyzed from vapor spray roasted coffee bean with HS-SPME and GC-FID. 
As a result of analysis from vapor spray coffee beans, flavor compounds content 
trend was proportional to spray vapor capacity.

P15 -026

Effect of Different Roasting Conditions for Traditional Korean 
Edible Oils
Wooram Kim*, Han-Seung Shin Department of Food Science and Biotechno-
logy and Institute of Lotus Functional Foods Ingredients, Dongguk University, 
Korea

Traditional Korean edible oils has been popular for a long period of time 
because of its specific flavor and nutritional benefits. The changes of physico-
chemical characteristics of sesame and perilla oil with various roasting 
temperatures (150, 180, 210, and 240°C) and times (10, 20, and 30 min) were 
evaluated. Fatty acid (FA; oleic acid, linoleic acid and α-linolenic acid), trans 
fatty acid (TFA), Maillard reaction product (MRP; 2-methyl pyrazine, 2,5- 
dimethyl pyrazine, 2,6-dimethyl pyrazine, trimethyl pyrazine and dehydro-2 
(3H)-furanone), lignans (sesamin, sesamolin and sesamol) and polycyclic 
aromatic hydrocarbons (PAHs) in sesame and perilla oil were evaluated using 
by a gas chromatography-flame ionization detector (GC-FID) and a highper-
formance liquid chromatography (HPLC). We determined the changes of oxida-
tion characteristics including viscosity, induction period of lipid oxidation, free 
fatty acids, peroxide value, acid value and iodine value.

P15 -029

Evaluation of Trimethylamine Content Using Headspace Solid Phase 
Microextraction and Microbiological Quality from Fish Products 
during Storage Period
Bumsik Lee*, Han-Seung Shin Department of Food Science and Biotechno-
logy and Institute of Lotus Functional Foods Ingredients, Dongguk University, 
Korea

Freshness is one of main quality attributes for fish commercialization and 
consumption. Fish quality is a very complex concept, which includes nutritional, 
microbiological, biochemical and physico-chemical attributes. The accumula-
tion of fishy-odor trimethylamine (TMA) from bacterial spoilage. Trimethyl-
amine oxide (TMAO) is one of the characteristic chemical changes attributed to 
the spoilage process from fish. Trimethylamine content was determined druing 
the storage of the fish using headspace solid phase micro extraction (HS-SPME) 
and Gas chromatography-flame ionization detector (GC-FID). We evaluated the 
microbiological quality, pH and trimethylamine content druing storage of 
mackerel at three different temperature conditions. Results showed a good 
correlation between trimethylamine content change, pH and microbiological 
quality during storage period.

P15 -027

Analytical Method for the Determination of Isoflavone in Processed 
Soy Food Products Using HPLC-PDA and LC-MS-MS
Jiho Kim*, Han-Seung Shin Department of Food Science and Biotechnology 
and Institute of Lotus Functional Foods Ingredients, Dongguk University, 
Korea

Soy bean isoflavone has been used as a supplement of estrogen and preventing 
various disease for humans. High performance liquid chromatography photo-
diode array (HPLC-PAD) quantifiaction and mass spectrometry (HPLC-MS-MS) 
qualitative method analysis were carried out to identify and quantify isoflavone 
in processed soy food products. In this study, the retreatment steps were com-
posed of sonication extract, ultracentrifuge and filtration. A Capcellpak C18 column 
(250 mm×4.6 mm; 5 µm) and gradient elution were used for analysis. The 
chromatographic peaks of six investigated isoflavone compounds were identified 
by comparing their UV spectra and/or MS/MS. The limits of detection (LOD) 
and quantification (LOQ) ranged over 0.01 to 0.1 mg/g. Calibration curves 
showed linearty (R²>0.999) within the tested ranges. The developed method 
was successfully applied to determination of investigated isoflavone compounds.

P15 -030

Evaluation of Polycyclic Aromatic Hydrocarbons in Korean Infant 
Formula Products
Min Ji Kim*, Hyoun Kyoung Cho, Han-Seung Shin Department of Food 
Science and Biotechnology and Institute of Lotus Functional Foods Ingre-
dients, Dongguk University, Korea

Polycyclic aromatic hydrocarbons (PAHs) are a large class of organic compounds 
composed of two or more fused aromatic rings. They are regarded as potentially 
genotoxic and carcinogenic to humans. Therefore represent a priority group in 
the assessment of the risk of long-term adverse health effects following dietary 
intake of PAHs. The purpose of this study is determination of 7 PAHs (B(a)A, 
Chry, B(b)F, B(k)F, B(a)P, D(a,h)A and B(g,h,i)P) in Korean infant formula 
products As for methods, saponificate samples in KOH·EtOH at first and then 
use n-hexane for liquid-liquid extranction, and concentrate to 2 mL by evapo-
rating. Purify by Sep-Pak Florisil Cartridge and dry sample with N2 and dissolve 
in 1mL ACN, at last, analysis with HPLC-FLD. Method validation was also 
performed to evaluate the analysis method.
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P15 -031

Inhibition of Mutagenic PhIP Formation in Foods
Ju-Hyun Han*, Seung Eun Moon, Han-Seung Shin Department of Food 
Science and Biotechnology and Institute of Lotus Functional Foods Ingredients, 
Dongguk University, Korea

2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) is a major HCA 
belonging to a class of mutagens found in foods. In this study, the inhibition 
effect of many food ingredients on PhIP formation in model system and beef 
patties were tested. A model system containing 0.9 mmol creatinine, phenyla-
lanine, 0.45 mmol glucose in 3 mL mixture of diethylene glycol and ethanol 
(86:14) was heated at 200°C for 20 min. Heated samples were purified using 
solid phase extraction and HPLC analysis with ultraviolet detection for quanti-
fication of PhIP. Resultingly, EGCG, naringenin, glucose, fructose, and lactose 
showed the similar inhibitory effect on PhIP formation. EGCG was chosen to 
evaluate the inhibitory effect on PhIP formation in model system under different 
heating temperature and time because of its higher inhibition effect.

P15 -034

Influence of Heating Conditions and Kinetics on PhIP Formation in 
Model System 
Seung-Eun Moon*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, Dongguk 
University, Korea

The influence of heating conditions on PhIP formation, an abundant HCA 
compound, and its kinetic formation in model system were evaluated in this 
study. A model system containing 0.9 mmol creatinine, phenylalanine and 0.45 
mmol glucose was heated at 125 and 200°C for 2.5-180 min. Heated samples 
were purified using solid phase extraction and HPLC analysis with ultraviolet 
detection for quantification of PhIP. Consequently, the formation of PhIP 
increased with increasing time and temperature and showed very high 
correlation with browning reaction intensity. The rate constant of PhIP 
formation also increased with increasing temperature. Through the values of 
activation energy or entalpy, and activation entropy, PhP formation was 
assuemed as temperature-sensitive, endothermic, and bimolecular reaction.

P15 -032

Antioxidative Effect of Lotus Seed and Seedpod Extracts 
Min-Ju Kim*, Han-Seung Shin Department of Food Science and Biotechno-
logy and Institute of Lotus Functional Foods Ingredients, Dongguk University, 
Korea

Lotus is a pernnial aquatic plant in the monotypic family Nelubonaceae. Lotus 
is a staple food and used as a medicinal herb in Eastern Asia. Most parts of 
lotus have been used for a variety of remedial purposes in oriental medicine. 
The antioxidative activity of 6 kinds of extracts (80% ethanol, hexane, chloro-
form, ethyl acetate, butanol and water) from two different parts (seed and 
seedpod) of lotus were evaluated by determining DPPH radical scavenging 
activity, ABTS radical scavenging activity, and ferric reducing ability of plasma 
assay. DPPH and ABTS scavenging capacity of ethyl acetate fraction of lotus 
seed was 94.6% and 91.9% and those of water fraction of lotus seedpod showed 
94.5% and 95.2% at 0.8 mg/mL. Ethyl acetate fraction of lotus seed and water 
fraction of lotus seedpod also showed high ferric reducing ability of plasma. 
Although ethyl acetate fraction of lotus seed had high antioxidant effects, it 
cannot use as food ingredients. Thus, these results suggest that water fraction of 
lotus seedpod showed high antioxidant effects and may be used as a potential 
source of natural antioxidant for food and functional food application.

P15 -035

Changes in Chemical Composition and Antioxidant Activity during 
Germination of Perilla Seeds
Su-kyung Hong*, Un-Jae Chang, Seok Joong Kim Department of Food and 
Nutrition, Dongduk Women's University, Korea

During 10 days germination of perilla seeds, changes in their chemical compo-
sition and antioxidant activities were studied and the effect of sprouts extract on 
perilla oil rancidity was investigated. The moisture content of seed (2.91%) was 
increased up to 9.16% at 10 days germination while crude ash content wasn’t
significantly. The crude fat and protein contents were reduced from 46.79% and 
20.74% of seeds to 18.19% and 18.27% at 10 days germination, respectively, 
but there were the increases in reducing sugar (from 2.24% to 12.75%) and 
crude fiber (from 14.81% to 22.36%) content. When the antioxidant activities 
based on hydrogen donating (DPPH), radical scavenging (ABTS), and ferric 
reducing antioxidant power (FRAP) were analyzed, they were increased accor-
ding to germination and reached to maximum at 8 days (DPPH = 133.14 mmol 
trolox eq./kg, ABTS = 136.76 mmol trolox eq./kg, FRAP = 399.31 mmol Fe(II) 
eq./kg). Polyphenol content was also highest at 8 days germination (19.19 
g/kg). When the methanolic extract of sprouts of 8 days germination was added 
to commercial perillia oil at 2.5% (w/w), the induction time for rancidity was 
delayed from 1.51 h of control oil to 5.62 h.

P15 -033

Safety Evaluation of Polycyclic Aromatic Hydrocarbons from Infant 
Formula
Hyoun-Kyoung Cho*, Han-Seung Shin Department of Food Science and 
Biotechnology and Institute of Lotus Functional Foods Ingredients, Dongguk 
University, Korea

Polycyclic aromatic hydrocarbons (PAHs) are formed by incomplete combustion 
or pyrolysis of organic substances during industrial processes, food processing, 
and cooking. PAHs may cause cancers such as stomach, pancreas, lung, and 
breast as result of disrupting endocrine functions. PAHs are, therefore, regareded 
as carcinogen in International Agency for Research on Cancer (IARC) from 1 
to 3 groups. The degree of PAHs contamination of infant formulas relay on the 
manufacturing conditions as well as the level of environmental contamination. 
The heat treatment processes, such as evaporation and spraying drying, are 
possible to generate PAHs. In addition, there is a potential to the PAHs conta-
mination of raw materials through the environmental pollution via air, soil, and 
water. Liquid-liquid extraction and HPLC-FLD was used for determination of 7 
PAHs. Toxic equivalent factors and MOE (margin of exposure) were used for 
converting PAHs to BaP toxicity for exposure assessment and risk assessment.

P15 -036

Characterization of Alkali Cooking and Steeping Process for Brown 
Rice
Hye-Ri Jeon*, Eun-Hee Choi, Young-Mi Yoo1, Eun-Kyoung Jo1, Jae-Kwon 
Lee Department of Food Science and Biotechnology, College of Natural 
Science, Kyonggi University, Korea, 1Dason Food, Korea

Characterization of alkali cooking and steeping process for rice (ACSR) was 
investigated. To examine the effects of cooking and steeping conditions, com-
mercial brown rice was cooked in a boiling lime solution (5%, w/w) with 
different levels of cooking (0, 5, 10, and 15 min) and steeping time (0, 1, 3, and 
7 h), then washed, dried, and ground into flour. The pasting properties of alkali 
cooked rice showed that the peak viscosity decreased with increasing heating 
time in conjunction with steeping process, indicating the higher extent of starch 
gelatinization as measured by the Rapid Visco Analyzer (RVA). Alkali cooking 
and steeping treatment increased the gelatinization temperature of rice flour 
presumably due to the annealing of starch. The organoleptic properties of rice 
such as color, flavor, and pericarp removal also changed significantly after 
alkali cooking and steeping process. Alkali cooked and steeped rice had a 
darker color with a slight alkaline flavor and partially removed pericarps than 
the control. The amount of the calcium in ACSB increased during the cooking 
and steeping process by the internal absorption throughout the rice kernel.
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P15 -037

Effect of Alkali-cooked and Steeped Rice Flour on the Staling of 
Rice Cake (Garaetteok)
Hye-Ri Jeon*, Eun-Hee Choi, Jae-Kwon Lee Department of Food Science and 
Biotechnology, College of Natural Science, Kyonggi University, Korea

The effect of alkali-cooked and steeped rice (ACSR) flour on the staling of rice 
cake (Garaetteok) was studied. The ACSR flour was produced using the follo-
wing procedures; cooked for 5 min in boiling lime solution at different levels of 
concentration (0.2 and 0.5%, w/w), steeped for 3 h, and then ground into flour. 
The rice cakes (Garaetteok) were produced using a food processor-type forming 
extruder by the predetermined procedures. The physicochemical properties of 
rice cakes such as color, flavor, and texture were measured to determine the 
effect of alkali-cooking and steeping process. Rice cakes made with ACSR 
flour had darker color with slight alkaline odor than the control. The results of 
texture profile analysis showed that rice cakes made with ACSR flour had much 
softer texture than the control during the storage test. These results indicated 
that alkaline treatment could retard the staling process in rice cakes due to the 
hydrophilic nature of calcium absorbed during cooking and steeping process.

P15 -040

Effect of Gamma Irradiation upon Thermal (TGA and DSC) and 
Structural (FTIR) Characteristics of Fresh, White and Red Ginsengs
Jae-Jun Ahn*, Kashif Akram, Deokjo Jo, Ji-Young Kwak, Mi-Seon Jeong, 
Joong-Ho Kwon Department of Food Science and Technology, Kyungpook 
National University, Korea

Korean ginseng (Panax ginseng) is well-known for its leading functional acti-
vities. In this study, gamma-irradiated (0-10 kGy) Korean ginseng (fresh, white 
and red) were characterized using differential scanning calorimetry (DSC), 
thermogravimetric analysis (TGA) and Fourier transform infrared (FTIR) 
spectroscopy. TGA and its derivative (DTG) curves represented multistage 
decomposition of ginseng samples whereas about 12% of weight was lost 
before 100°C due to water evaporation and decomposition of low molecular 
weight chemical moieties. All the samples reached to about 80% weight loss at 
about 500°C. However, a major decomposition was experienced around 210°C.
The DSC results showed 4 major enthalpy changes that were well-matched with 
the results from TGA. Comparison of the FTIR spectra provided that main 
absorptions didn’t change upon irradiation; however, the band intensities showed 
a slight difference. Thermal and structural characterizations revealed negligible 
changes upon irradiation.

P15 -038

Visualization of Metabolomics Tool-based Identification of Metabolite 
from Human Urine after the Intake of Black Raspberry (Rubus 
coreanus Miquel)
Seong-Ryul Kim*, Sujin Heo, Sookyung Kim, Jung-Hyun Kim1, Hyung-Kyoon 
Choi2, SooMuk Cho3, Joong-Hyuck Auh Department of Food Science and 
Technology, Chung-Ang University, Korea, 1Department of Home Economics 
Education, Chung-Ang University, Korea, 2College of Pharmacy, Chung-Ang 
University, Korea, 3Rural Development Administration, Korea

Metabolomics studies needed easy data processing, which are hard to summarize 
and visualize without appropriate tools. Therefore, we processed information- 
rich chemical and biological data in human urine after short term intake of 
black raspberry by statistical analysis and found the most significant determinants. 
The use of multivariate statistics such as principal component analysis, partial 
least-squares to latent structures, and orthogonal PLS, is great effective mode-
ling process for information-rich chemical and biological data. S-plot is proposed 
as a tool for visualization and interpretation of multivariate classification 
models having two or more classes. Herein, we analyzed LC-MS-MS data by 
PCA, PLS, OPLS and S-plot for identifying biochemically significant metabo-
lites. The biggest visually altered metabolites through the s-plot according to 
the intake black raspberry were 5-(dihydroxyphenyl)-γ-valerolactone sulfate, 
4-hydroxy-5-(hydroxyphenyl)-valeric acid sulfate, 4-hydroxy-(trihydroxyphenyl)-
valeric acid sulfate, 5-(dihydroxyphenyl)-γ-valerolactone glucuronide, isofraxidin- 
O-glucuronide and cholic acid glucuronide.

P15 -041

Quality Characterization of Gamma-irradiated Fresh Pleurotus 
ostreatus during Storage 
Kashif Akram*, Jae-Jun Ahn, Sung-Ran Yoon1, Ji-Young Kwak, Mi-Seon 
Jeong, Joong-Ho Kwon Department of Food Science and Technology, 
Kyungpook National University, Korea, 1Daegu Technopark, BioHealth 
Convergence Center, Korea

Effect of gamma irradiation (0, 1, 2, and 3 kGy) on quality attributes of fresh 
Pleurotus ostreatus was evaluated during the storage at 5±1°C. Color changes 
were more prominent in the cap region whereas increased Hunter’s L-value 
(lightness) was observed in all, particularly 2 and 3 kGy-irradiated samples 
during storage. Upon irradiation, Hunter’s a-value declined, whereas b-value 
increased. Irradiation showed a dose-dependent effect on the firmness and 
weight loss which was more apparent with the storage time. However, 1 kGy- 
irradiated sample maintained better texture with minimum weight loss than 
other irradiated samples. The 1 kGy-irradiated sample also showed a good 
physical appearance without any fungal attack at the end of storage; even 
though color change (yellowish) in cap region was observed. The evident effect 
of irradiation on tissue structure was observed by scanning electron microscopy, 
whereas the changes in volatile profiles evaluated with the principal component 
analysis of E-nose determinations. Although irradiation affected quality charac-
teristics but irradiated samples were free from fungal attack that was observed 
in case of the non-irradiated control sample.

P15 -039

Non-targeted Metabolomics Study in Rat Urine after the Intake of 
Black Raspberry (Rubus coreanus Miquel) Using LC-ESI-MSn

Seong-Ryul Kim*, Sujin Heo, Da-Ae Kwon, Jung-Hyun Kim1, Hyung-Kyoon 
Choi2, SooMuk Cho3, Joong-Hyuck Auh Department of Food Science and 
Technology, Chung-Ang University, Korea, 1Department of Home Economics 
Education, Chung-Ang University, Korea, 2College of Pharmacy, Chung-Ang 
University, Korea, 3Rural Development Administration, Korea

In this study, alterations in metabolome in rat urine were analyzed by non- 
targeted metabolomics after the intake of black raspberry. Metabolomes from 
rat urines collected at 3 h, 6 h, and 12 h after the intake of black raspberry were 
extracted with water/acetonitrile (80:20, v/v) at room temperature and analyzed 
using LC-MS/MS with scanning from m/z 50-1000 under negative modes. 
Unsupervised classification method (PCA) and supervised prediction model 
(OPLS-DA) reliably distinguished the alteration of metabolite by the supple-
mentation of black raspberry. Main metabolites were isociric acid lactone, 
aconitic acid, hippuric acid, kynurenic acid, sulfocatechol, indoxyl sulfate, 
O-methyl pyrogallol sulfate, hydrocoumaric acid-O-sulfate, caffeic acid-3- 
sulfate, homovanillic acid-sulfate, ferulic acid-4-sulfate, cyanidin, 5-(dihydroxy-
phenyl)-γ-valerolactone sulfate, 4-hydroxy-5-(hydroxyphenyl)-valeric acid 
sulfate, hydroxy-5-(dihydroxyphenyl)-valeric acid sulfate, and hydroxymandelic 
acid-O-glucuronide and most of these seems to be derived from polyphenolic 
compounds in black raspberry.

P15 -042

Roles of Fucoidan, an Anion Polysaccharide, on the Foamability 
and Foam Stability Formulated with BSA
Bok-Jin Oh*, Hee-Jeong Yang, Weon-Sun Shin Department of Food and 
Nutrition, Hanyang University, Korea

Foamability has deep relationships with microstructure of the inner of substance, 
size of bubble and interfacial tension. Thus, these characteristics of foamability 
have been worldwide used for food such as beer, bread, ice cream marshmallow, 
meringue and mousse. Food polymers such as protein and polysaccharide form 
the viscoelastic film on the surface of air bubble which can lead the change of 
surface tension. High surface tension increases the surface energy, when liquid 
change of state to air, and it can make bubble unstable. In this experiment, we 
compared the foamability and foam stability between only protein and fucoidan 
added protein foam. The results show that the foams added with fucoidan has 
much better stability than the control. We measured the stability of air bubble 
and bubble incidence of fluid by foam stability tester with difference in conduc-
tivity and used drop tensiometer to measure the interfacial tension of bubble. As 
a result, the fucoidan added foam has better stability and low interfacial tension, 
showing that fucoidan plays a key role for stability.
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P15 -043

Effects of Blending Methods on the Flavor-releasing Properties of 
Dressing Made with Various Oils
Keun-Young Park*, Ji-Eun Oh, Weon-Sun Shin Department of Food and 
Nutrition, Hanyang University, Korea

The overall flavor of food is determined by cooking methods. While the making 
of any dressing varies flavors according to mixing methods. There are several 
methods, a well-known example relevant to mixing is whipping, blending and 
homogenizing. These mixing properties are concerned with not only shape of 
dispersion but also spindle speed and blade angle. The electronic nose can 
estimate the typical and unique flavors released from the samples and quantita-
tively detect the differences among the samples prepared under different methods. 
Also, the sensory evaluation of flavor (QDA) can be useful to evaluate the 
flavor profiles. The objective of this study is to research the effect of mixing 
methods on the flavor-releasing dressing made with diverse oils. The various 
oils, polysaccharides and lecithin for model dressing were blended in the 
mixing bottles for 2 min at ambient temperature. Then, the generated flavors 
were collected by purge and trap methods, and analysed by electronic nose 
apparatus and the correlations between the results of electronic nose detections 
and the sensory profiles (QDA) were analysed.

P16 -002

Chlorogenic Acid Promotes Osteoblastogenesis in Human Adipose 
Tissue-derived Mesenchymal Stem Cells
Ung Soo Lee*, Won Seok Choi, Jae Hyun Jeong, Ung Kyu Choi Department 
of Food Science and Technology, Korea National University of Transportation,
Korea

Chlorogenic acid (CGA), a phenolic compound derived from various herbs, is 
well-known for having various biological properties such as antimicrobial 
activity and anti-oxidant activity. In this study, we demonstrate that CGA 
promote osteoblatogenic differentiation in human adipose tissue-derived 
mesenchymal stem cells. The mRNA levels of alkalin phosphatase and RunX2 
were significantly increased by treatment with 30 µM of CGA. This results 
suggest a novel effect of CGA on osteoblatogenic differentiation in human 
adipose tissue-derived mesenchymal stem cells and the possibility that CGA 
might affect the differentiation of other types of stem cells.

P15 -044

Physicochemical and Sensory Properties of Skate (Raja kenojei) 
Fermented with Bacillus subtilis under Sous-vide Condition
Hyo-Ro Lee*, Ji-Eun Oh, Weon-Sun Shin Department of Food and Nutrition, 
Hanyang University, Korea

To reduce time of Skate (Raja kenojei) fermentation, we used sous-vide method 
to make the fermented skate at low temperature. Sous-vide is a cooking method 
in plastic pouches “under vacuum”. The objective of this study is to optimize 
the fermentation condition of skate and to evaluate the sensory and physico-
chemical properties of fermented Skate. Briefly, the fresh skate was innoculated 
with B. subtilis solution, and was fermented at 30°C in a water-bath for 20 h. 
Then the fermented skate was quickly chilled by using blast chiller. And then, 
the physicochemical (pH, VBN, GCMS, and texture profile) and sensory (oder, 
flavor, texture, and overall acceptance) properties of the fermented skates were 
evaluated. The volatile compounds of sous-vide Skate were profiled the same as 
the traditionally fermented skate, but the intensities of the identical volatile 
compounds were different, showing the good agreement of VBN. Also, there 
was no statistically significant differences in sensory properties between the 
traditional and sous-vide skate.

P16 -003

Combined Treatment of Resveratrol with Clofarabine Induces 
Down-regulation of Sp1 Transcription Factor and Sp1-regulated 
Gene Products in Malignant Mesothelima Cells
Sang-Han Lee*, Yong-Jin Lee1, Jae-Hyuk Im, Moon-Kyun Cho2, Jung-Hyun 
Shim, Hae-Seon Nam2, Yoon-Jin Lee2 Department of Biochemistry, College 
of Medicine, Soonchunhyang University, Korea, 1Soonchunhyung Environmental 
Health Center for Asbestos-related Disease, College of Medicine, Soonchun-
hyang University, Korea, 2Division of Molecular Cancer Research, Soonchun-
hyang Medical Research Institute, Soonchunhyang University, Korea

Malignant pleural mesothelioma is a tumor arising from the mesothelial surfaces of 
the pleural cavity with high resistant to chemotherapy. Here, we investigated in the 
efficacy of phytochemicals combined with clofarabine in malignant meothelioma 
MSTO-211H cells. Treatment with resveratrol in combination with a subtoxic dose 
of clofarabine produced a synergistic effect in cytotoxicity, whereas the other phyto-
chemicals did not exhibit any significant effects. Expression of the transcription 
factor Sp1 proteins and several Sp1-regulated gene products (c-met, cyclin D1, and 
p21), as well as Akt phosphorylation, were effectively suppressed by clofarabine and 
resveratrolin a time- and dose-dependent experiment. The nuclear accumulation of 
Sp1 was also inhibited by their combination. The inhibition of PI3K using Ly294002 
augmented a decrease in p21 level induced by their combination, but it had no effect 
on expression of Sp1 and cyclin D1. Taken together, our data provide evidence that 
synergistic antiproliferative effect of resveratrol and clofarabine is caused partly by 
decreased expression of Sp1 and suggest that targeting Sp1 may have therapeutic 
value in treatment of MPM.

P16 -001

Myricetin Inhibits Adipogenesis in Human Adipose Tissue-derived 
Mesenchymal Stem Cells
Ung Kyu Choi* Department of Food Science and Technology, Korea National 
University of Transportation, Korea

Myricetin is a major flavonoid found in various foods which have antioxidant, 
anti-inflammatory and anticancer effects. Although the functional effects of 
myricetin in various cell types are well characterized, it is not known whether 
myricetin has an effect on stem cell differentiation. In this study, we demonstrate 
that myricetin inhibits adipogenesis in human adipose tissue-derived mesen-
chymal stem cells, as indicated by decreased accumulation of intracellular lipid 
droplets. The mRNA levels of C/EBP-α, PPAR-γ, LPL, aP2, and adiponectin 
were significantly decreased by treatment with 30 uM of myricetin. This results 
suggest a novel effect of myricetin on adipocyte differentiation in human 
adipose tissue-derived mesenchymal stem cells and the possibility that myricetin 
might affect the differentiation of other types of stem cells.

P16 -004

Effects of Ginger Treatment to Prevent Obesity in Mice Fed a High 
Fat Diet
Ae Son Om1*, Jong Bae Kim1, Sun Hee Kim1,2, Yoo Jin Chai1, Sun Mi Choi1, 
Eun Hye Kim1 1Department of Food and Nutrition, Hanyang University, 
Korea, 2School of Cosmetology, Kyungbok University, Korea

Obesity has become the most common metabolic disease all over the globe in 
recently years. A variety of approaches were recently tried for the prevention 
and treatment of this problem. However, some medications have been reported 
several side effect. Ginger (Zingiber officinale Rosc.) has been used as flavoring 
spice and used for the traditional clinic treatment. The aim of this study was to 
investigate the effect of ginger extract (GE) orally administration and aroma-
therapy massage (GM) on antiobesity in mouse. The mice were assigned 
normal diet, high fat diet (HFD), high fat diet + GM and two GM + GE admini-
stration (100 and 200 mg/kg b.w.) groups, and treated for 6 weeks. As a result, 
the treatment of ginger significantly suppressed not only body weight (treated 
groups: 83.8-99.0%, HFD group: 100%) but also epididymal fat and perirenal 
fat tissue mass. Additionally, in the serum and hepatic tissue, ginger administ-
ration and massage improved the level of triglyceride (74.1-78.2%, 83.3-86.7%), 
total cholesterol (78.9-97.4%) and total lipids (83.7-91.3%) compared with 
HFD group (100%, 100%). Based on these results, we suggest functional 
resource potential of ginger to improve lipid metabolism.
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P16 -005

Synergistic Inhibition of Mesothelioma Cell Growth by Combina-
tion of Clofarabine and Resveratrol Involves Nrf2 Downregulation 
Jae-Hyuk Im*, Yoon-Jin Lee1, Sang-Han Lee Department of Biochemistry, 
College of Medicine, Soonchunhyang University, Korea, 1Division of Molecular 
Cancer Research, Soonchunhyang Medical Research Institute, Soonchunhyang 
University, Korea

We previously reported that MSTO-211H cells have a higher capacity to regulate 
Nrf2 activation in response to changes in the cellular redox environment. To 
further characterize its biological meaning, the role of Nrf2, a key nuclear 
transcription factor that regulates ARE-containing genes, on synergistic anti-
cancer effect of resveratrol and clofarabine was investigated in mesothelioma 
cells. The combination treatment showed a marked growth-inhibitory effect, 
which was accompanied by suppression of Nrf2 activation and decreased 
expression of heme oxygenase-1 (HO-1). While transient overexpression of 
Nrf2 conferred protection against the cytotoxicity caused by this combination, 
knockdown of Nrf2 expression using siRNA enhanced their cytotoxic effect. 
Pretreatment with antioxidant N-acetylcysteine (NAC) before adding clofarabine 
and resveratrol produced a significant increase of cell viability compared with 
that of the combination alone. Altogether, these results suggest that synergistic 
effect of resveratrol and clofarabine on cell viability were mediated, at least in 
part, through suppression of Nrf2 signaling.

P16 -008

Formulation and Optimization of Chitosan-dopamine Microcapsules 
with Phytic Acid for Controlled Drug Release Using Response 
Surface Methodology
Jieun Song*, Jooyoung Lee, Minhye Lee, Jiyong Park Department of Biotech-
nology, Yonsei University, Korea

Proteins are easy to be degraded by digestive enzymes, and they are susceptible 
to acids in the gastrointestinal tract. Bioactive proteins are frequently encapsu-
lated to maintain their bioavailabilities in the drug delivery system. To develop 
an efficient and stable drug delivery system in the gastrointestinal tract, a model 
bioactive protein (bovine serum albumin, BSA) was encapsulated by an ionic 
gelation technique with phytic acid (PA) as a cross-linker. Chitosan was intro-
duced to endow efficient and stable sustained-release by pH and furthermore 
dopamine was added to initiate and extend the cross-linking of chitosan with 
the PA. Microcapsule preparation condition was optimized by central composite 
design and response surface analysis. As the ratio between chitosan and dopamine 
was fixed for the quadratic model for the three significant factors, BSA concen-
tration, PA concentration, and pH of PA were selected as independent variables, 
and encapsulation efficiency was considered as a dependent variable for the 
response surface method.

P16 -006

Formation of Directional PDMS Wrinkle and Its Application to 
Monitoring the Bacterial Growth and Motility
Min-Cheol Lim*, Young-Rok Kim Institute of Life Sciences and Resources 
and Department of Food Science and Biotechnology, College of Life Sciences, 
Kyung Hee University, Korea

Polymeric systems that display spontaneous formation of patterns such as wrinkle 
with controlled order, size, and morphology have attracted much attention. The 
formation of highly oxidized layer on the PDMS surface induces cracks or 
wrinkles because of interfacial stress between soft PDMS and newly formed 
hard oxide layer. After release the strain, periodic wrinkles were formed perpen-
dicular to the applied direction of stretching. Herein, we demonstrate a simple 
approach for the formation of directional PDMS wrinkle and its application to 
allow the observation of the behavior of bacteria. Confined space and micro-
channels can be produced by facing the directional PDMS wrinkles to flat slide 
glass. We observed that Escherichia coli and Bacillus cereus can grow and 
move in the micro environments between PDMS wrinkle structure and slide 
glass. Bacteria having active motility can migrate over the vallies of wrinkles 
and line up along the valley as media evaporates. The proposed approach 
provides a new means to monitor the bacterial growth and motility using 
directional wrinkle structure.

P16 -009

Cognitive Enhancing Effects of α - AA in Amnesic Mice by 
Influencing Cholinergic and Antioxidant Defense Mechanisms
Hemant Kumar*, Byung-Wook Kim, Soo-Yeoul Song, Dong-Kug Choi 
Department of Biotechnology, Konkuk University, Korea

AG is traditional plant having α-AA as one of the active constituent. Pharma-
cological effects α-AA includes anticonvulsant, antihyperlipidemic, anti-infla-
mmatory and antioxidant properties. The aim of this study was to evaluate AG 
extract in vitro acetylcholinesterase activity of AG extract studies and to deter-
mine the effect α-AA on scopolamine induced amnesia in mice using Passive 
avoidance and spontaneous alternation, a measure of immediate working memory 
performance using Y-maze test. α-AA was administered at dose of 3, 10 and 30 
mg/kg, p.o. for 15 days before scopolamine challenge. Scopolamine was 
administered at dose of 2 mg/kg, i.p., 30 min prior to acquisition trial of Passive 
avoidance and 20 min before Y-maze test on day 15. Tacrine, a cholinesterase 
inhibitor was used as positive control at the dose of 10 mg/kg. α-AA reverse the 
scopolamine induced amnesia in Passive avoidance. Furthermore it effectively 
improve working memory in Y-maze. To elucidate the probable mechanism we 
further determined acetyl cholinesterase activity, MDA, SOD in hippocampus 
and cerebral cortex of mice brain. α-AA showed antioxidant and acetyl 
cholinesterase inhibition in vivo.

P16 -007

Development of Theranostic Agent Using PHA Synthase
Hee Su Kwon*, Sung Geun Jung, Young Rok Kim Institute of Life Sciences 
and Resources and Department of Food Science and Biotechnology, Kyung 
Hee University, Korea

Therapy and diagnosis are two main areas in clinical industry. Recently, new 
concept "theranosis" has been emerged combining the words to describe the 
implementation of these two functions. For successful theranosis, the delivery 
of imaging agents and drugs to the target site is important. To achieve this goal, 
we have developed a facile way to synthesize nanoparticles using PHA synthase 
fused with green fluorescent protein (GFP) and A33 single chain variable 
fragment (A33scFv). PHA synthase is responsible for the synthesis of biocom-
patible and biodegradable PHA nanoparticles suitable for drug delivery. A33scFv 
was selected as a targeting moiety because of their specificity to A33 antigens 
abundant in the surface of colon cancer cells. GFP domain exhibits green 
fluorescent and enables visualization of cancer site. In this study, we synthe-
sized and evaluated the nanoparticle for drug loading capability using model 
molecules. 5-fluorouracil, an anti-cancer drug for colon cancer chemotherapy, 
was loaded into the nanocarriers and its releasing characteristics were examined. 
These biologically synthesized multifunctional nanocarriers are expected to 
contribute to theranostic field.

P16 -010

β-AA Inhibits the Production of Nitric Oxide and Proinflammatory 
Mediators in LPS-stimulated BV-2 Microglial Cells via NF-kappaB 
Signaling Pathway
Hyung-Woo Lim*, Sushruta Koppula, Seong-Mook Kang, Dong-Kug Choi 
Department of Biotechnology, Konkuk University, Korea

Microglial cells have conventionally been regarded as brain macrophages and 
prime effector cells in the immune and inflammatory responses of the central 
nervous system (CNS). Pharmacologically, AG and its compound β-AA possess 
of various ailments including sedative, digestive, analgesic, diuretic and anti-
fungal activities. However, the effect of β-AA on activated microglia mediated 
neuroinflammation is not fully documented. In this study, we aimed to evaluate 
the effect of β-AA on LPS-stimulated BV-2 microglia and further explored the 
underlying mechanisms. β-AA inhibited LPS-induced production of nitric oxide 
(NO) in a dose dependent fashion. The mRNA and protein levels of inducible 
NO synthase (iNOS) and cyclooxygenase-2 (COX-2) was also decreased by β- 
AA dose-dependently. β-AA also suppressed NF-κB activation by blocking IkB 
degradation. Considering the results obtained, our study demonstrates that β- 
AA exhibit anti-inflammatory effects by suppressing the production of proinfla-
mmatory mediators through NF-κB signaling pathways in activated microglial 
cells and might be developed as a promising candidate in treating various 
neuroinflammatory diseases.
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P16 -011

Surface Display of GFP on Bacillus subtilis Spore
Euna Park*, SunOk Jang, KwangWon Hong Department of Food Science and 
Biotechnology, Dongguk University, Korea

We developed a novel surface display system using Bacillus subtilis spore in 
which the C-terminal end of the CotB was fused with a green fluorescent 
protein (GFP). In order to make fusion protein with CotB and GFP, GFP was 
directly ligated to C-terminal end of CotB (CotB-GFP) and was ligated to 
C-terminal end of CotB after 127 amino acids were removed (∆CotB-GFP). 
pUB19 which was the high copy number plasmid and pHY300PLK which was 
the low copy number plasmid were used as expression shuttle vectors. After 
displaying CotB-GFP and ∆CotB-GFP on spore surface of B. subtilis, the level 
of GFP expression was examined using confocal microscopy and flow cytometry. 
Fluorescence was confirmed in over 97% of spores harbouring pUB19-cotB-gfp
or pUB19-∆cotB-gfp and the level of expression was not different in both cases. 
In contrast, the fluorescence was very weak in spores harbouring pHY300PLK- 
cotB-gfp or pHY300PLK-∆cotB-gfp.

P16 -014

Development of Anti-atopic Candidates using Hizikiafusiformis 
Fraction
Kyu Ho Lee*, Hea Bok Kim, Seung Tea Kim, Hee Jung Kim, Young Ri Choi, 
Da Woom Seo, Seong Soo Joo Department of Marine Molecular Biotech-
nology, College of Life Science, Gangneung-Wonju National University, Korea

This study aimed to investigate whether Hizikia fusiformis (Harvey) Okamura 
fraction (HOF) can be applicable for the anti-atopic natural marine sources by 
attenuation T cell dependent activation (immune suppression). Our results 
showed that HOF inhibited T cell activation by blocking dephosphorylation of 
nuclear factor of activated T cells (NFAT). This inhibition was confirmed by 
inactivation of mitogen-activated protein kinases (MAPKs), which subsequently 
inhibited production of cytokine mRNAs (interleukin-2, -4, -5, -13 and interferon-γ) 
after T cell receptor stimulation. We also showed that the cyclinD, CDK and 
p21 mRNA were inhibited by HOF which leads to cell cycle arrests. This indicates 
that HOF may specifically inhibit calcium-activated processes in T cells and 
contribute to inhibit the cell proliferation by cell cycle arrest, which is one of 
mechanistic activity of cyclosporine A. Therefore, our results suggest that HOF 
may be a new functional marine source to be applicable for the treatment of 
atopic dermatitis and relevant to auto-immune diseases.

P16 -012

The Role of Lipopolysaccaride and Capsular Polysaccharide of 
Klebsiella spp. on Adhesion and Invasion to Human Epithelial Cell
Thi Ngoc Duyen Huynh*, Min-Cheol Lim, Young-Rok Kim Graduate School 
of Biotechnology, Kyung Hee University, Korea

Klebsiella species are human pathogen with two major virulence factors: lipo-
polysaccharide (LPS) and capsular polysaccharide (CPS). Klebsiella spp. devoid 
of outer core LPS were constructed by knocking out wabG gene encoding 
glucosyltransferase, which is responsible for the synthesis of outer core LPS. 
The wabG mutant Klebsiella spp. were also shown to be absent of CPS encapsu-
lating the outer surface of bacteria. Here we report the role of outer core LPS 
and CPS of Klebsiella spp. in adhesion and invasion to human epithelial cell. 
Klebsiella pneumoniae KCTC 2242, Klebsiella oxytoca KCTC 1686, Klebsiella 
oxytoca KCTC 43863 and their wabG mutant type were transformed with a 
plasmid-harboring gene for green fluorescent protein (GFP). The degree adhesion 
and invasion of them were monitored by fluorescent microscopy and spectro-
photometer. wabG mutant Klebsiella spp. showed higher affinity to human 
epithelial cells in vitro. Besides, the affinity to mucus producing epithelial cells 
was higher in wild type Klebsiella spp. From the results, outer core LPS and 
CPS play an important role in initiating intestinal tract infection with their 
specific affinity to mucus layer in epithelial cells.

P16 -015

Development of Multiplex PCR System for GMO Screening 
Jae-Hwan Kim*, Yong-Kwan Kwon1, Gyu-Seek Rhee1, Hae-Yeong Kim 
Department of Food Science and Biotechnology, Kyung Hee University, 
Korea, 1Health Effect Analysis Team, National Institute of Food and Drug 
Safety Evaluation, Korea

The number of genetically modified (GM) events is constantly increasing. As a 
result, a variety of genetic elements have been used for the development of GM 
corps besides the cauliflower mosaic virus (CaMV) 35S promoter (P-35S) and 
the Agrobacterium nopaline synthase terminator (T-nos). To thoroughly cover 
as many genetic elements as possible in screening test as initial step in routine 
GMO analysis, an expansion of existing screening target is required. For this 
purpose, we developed a multiplex PCR system using specific primers for 
screening elements including promoters (nos, figwort mosaic virus (FMV), 
maize ubiquitin, rice actin1, pTa29, SsuAra, and mannopine synthase (mas)), 
and terminators (35S, PinII, E9, hsp17, and octopine synthase (ocs)). Sets of the 
multiplex PCR for screening targets were designed and optimized to simultane-
ously detect each target sequence. Plasmids containing each target sequence 
were constructed and used as a positive control in the multiple PCR. The speci-
ficity of the assays was demonstrated by confirming the specific amplification 
of DNA derived from different GM events. Our method may be useful in GMO 
screening in food and feed.

P16 -013

Therapeutic Advantages of Steam-dried Ginseng Berry on the Type 
2 Diabetes Mellitus via Improvement of Glucose Transport in L6 
Skeletal Muscle Cells
HaeBok Kim*, SeungTae Kim, HeeJung Kim, KyuHo Lee, YoungRi Choi, 
DaWoom Seo, SeongSoo Joo Department of Marine Molecular Biotechnology, 
College of Life Science, Gangneung-Wonju National University, Korea

Diabetes mellitus is a major and serious chronic metabolic disorder and T2DM 
has a higher incidence (-95%) than T1DM. T2DM is characterized by high 
blood glucose in the context of insulin resistance and relative insulin deficiency, 
and has been shown to be closely associated with obesity, which is the primary 
risk factor of T2DM. In the present study, we examined whether the component 
groups from steam-dried ginseng berry promote the glucose transport via over 
expression of glucose transporter genes in L6 muscle cells. Results revealed 
that GLUT1 and GLUT4 mRNA were significantly increased when treated with 
ginsenoside complex with slight increase by low molecular weight compounds. 
Interestingly, GLUT1 and GLUT4 mRNA expression were highly escalated in 
combination with insulin, followed by enhancing the glucose uptake. Moreover, 
signal pathways which are associated with glucose transport (PPARg and CEBPa) 
were also transduced. In conclusion, the present study demonstrated that treat-
ment of steam-dried ginseng berry components in combination with insulin may 
effectively improve to lower plasma glucose levels by the enhanced glucose 
uptake in peripheral muscle tissues.

P16 -016

Detection of Genetically Modified Potato Using a Duplex PCR
Myung-Ryul Yoo*, Jae-Hwan Kim, Hae-Yeong Kim Department of Food 
Science and Biotechnology, Kyung Hee University, Korea

A duplex PCR method was developed to detect a genetically modified (GM) 
potato, event EH92-527-1. To detect a GM potato, UDP-glucose pyrophospho-
rylase (UGPase) was used as an endogenous reference gene of potato. The 
designed primer pair UGPase-F/R producing 113 bp amplicon was used to 
amplify the UGPase gene and no amplified product was observed in any of the 
14 different plants used as a template. The primer pair EH92-F/R was designed 
to amplify the 5’-junction region between the host potato genome and the 
integrated transgene in GM potato, event EH92-527-1. The detection limit of 
the duplex PCR method is approximately 0.05%. This result indicates that this 
PCR method could be useful for monitoring GM potato in Korea.
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P16 -017

Characterization of a Plasmid pKCA9 from Lactobacillus sakei
KCA311
Doo-Ri Woo*, Young-Jin Ko, Cheol Ahn Department of Medical Biotechnology, 
College of Biomedical Science, Kangwon National University, Korea

The complete nucleotide sequence of a residential plasmid pKCA9, isolated 
from Lactobacillus sakei KCA311, was determined. It was 9096-bp long 
circular molecule with GC content of 35%. The sequence revealed a composite 
structure of two different sources from pMD5057 of L. plantarum 5057 and 
pRV500 of L. sakei V332. The plasmid pKCA9 contained 12 open reading 
frames (ORFs). The analysis of those ORFs showed presence of a replication 
protein, a replication initiation protein, an XRE family transcriptional regulator, 
a putative integrase/recombinase and several hypothetical proteins. Based upon 
sequence homology, the replication protein was similar to Rep proteins of 
several Lactobacilli and Pediococci. The putative replication origin region 
contained direct repeats (DR) and inverted repeats (IR) located upstream of the 
rep gene, indicating that pKCA9 belongs to the pRV500 subfamily of theta-type 
replicons. Fully characterized pKCA9 would be useful in constructing a new 
shuttle vector for Lactobacilli and Pediococci for the application in food 
industry.

P16 -020

Heterologous Expression of the shsp Genes from a Thermophilic 
Lactic Acid Bacteria in the Mesophilic Pediococcus pentosaceus 
and Its Phenotypic Variation under Heat Stress 
Haag-Lim Cho*, Cheol Ahn Department of Medical Biotechnology, College 
of Biomedical Science, Kangwon National University, Korea

To increase the thermostability of mesophilic Pediococcus pentosaceus, we 
tried to introduce shsp gene encoding a small heat shock protein 16.4 in Strep-
tococcus thermophilus into P. pentosaceus. Construction of the expression/shuttle 
vector started from introduction of the minimized theta mode replicon from 
3021-bp fragment in a residential plasmid pCA116 of P. pentosaceus KCA1303-10. 
The replication origin of pUC19, erythromycin and chloramphenicol resistance 
genes were also inserted to the vector. Based on the expression/shuttle vector, 
promoter-screening vector was also constructed with GFP, aga and lacZ genes 
as reporters. We screened out Pp1 promoter which was confirmed stronger than 
p32 promoter, followed by generation of the over-expression vector pCACp1. 
The expression level of the three reporter genes was increased remarkably with 
concomitant increase in their mRNA transcripts. Finally, shsp16.4 coding 
region with hexa-histidine tag was inserted downstream of the promoter in 
pCACp1 vector, and then pCACp1-shsp16.4 was electro-transformed into P. 
pentosaceus NCDO990-a. By western blot analysis, expression of the fusion 
protein was detected. 

P16 -018

Molecular Analysis of Sakacin G Operon-containing Region of 
pKCA25 from Lactobacillus sakei KCA311
Doo-Ri Woo*, Sang-Hwa Choi, Young-Jin Ko, Cheol Ahn Department of 
Medical Biotechnology, College of Biomedical Science, Kangwon National 
University, Korea

Lactobacillus sakei KCA311 isolated from traditionally fermented local kimchi 
produced a bacteriocin active specifically against Listeria monocytogenes. 
PCR-dependent analysis of the genes responsible for the anti-listerial activity 
identified the bacteriocin as sakacin G, locating their residence on the 25-kb 
long plasmid pKCA25, one of the four residential plasmids in L. sakei. Inverse 
PCR starting from sakacin G structural gene skgA1 and skgA2 confirmed 
presence of an immunity gene skgI and an accessory gene skgC which were 
located upstream of them, and a transporter gene skgD downstream. Sequence 
analysis of 17-kb region including those 5 genes reported so far as responsible 
for sakacin G production failed to identify further genes related to the produc-
tion of sakacin G in L. sakei KCA311. Molecular analysis of the newly defined 
transporter protein SkgD showed it belongs to an ABC transporter family with 
Walker A/B cassette in its 550 amino acid long structure. Comparative analysis 
of other 14 ORFs in the 17-kb region of the pKCA25 revealed its phylogenetic 
correlation with Lactobacillus pentosus IG1 genomic scaffold.

P16 -021

Quantitative Analysis of mCry1Ac1 Protein Expression during the 
Growth Stages of Genetically Modified Rice
Hyojin Kim*, Simyung Lee, Jaekwang Kim, Yunsoo Yeo, Hyunsuk Cho 
National Academy of Agricultural Science, Korea

Genetically modified (GM) rice containing modified Cry1Ac (mCry1Ac1) was 
developed by the Rural Development Admistration in Korea. The insecticidal 
toxin gene of Bacillus thuringiensis (Bt) is one of the most commonly used in 
the development of GM crops. Analysis of protein expressed in GM product is 
important as part of an overall safety assessment. In this study, we analyzed 
mCry1Ac1 protein level by enzyme-linked immunosorbent assay (ELISA). 
mCry1Ac1 expression level, based on both dry weight and fresh weight, was 
variable among different plant generations and plant sections from isolated 
genetically modified organism (GMO) fields at four developmental stages. 
mCry1Ac1 expression was highest in leaves at tillering stage (0.83 mg/g dw 
and 0.30 mg/g fw) and lowest in brown rice (0.25 µg/g dw and 0.19 µg/g fw). 
mCry1Ac1 was not detected in polished rice. As a general pattern show a 
decline of mCry1Ac1 expression with the passage of time. As expected, 
mCry1Ac1 protein expression was not detectable in non GM rice. This study 
applies to the regulation for Safety Assessment of Genetically Modified Foods 
which is notified by the KFDA.

P16 -019

Glycogen Production by Modulating Glycogen Metabolism in 
Escherichia coli
Phuong Lan Tran*, Wan Soo Hong, Jin Sil Lee, Kwan Hwa Park, Jong Tae 
Park1, Winfried Boos2, Jae Hoon Shim3 Department of Foodservice Manage-
ment and Nutrition, Sangmyung University, Korea, 1Department of Food 
Science and Technology, Chungnam National University, Korea, 2Department 
of Biology, Konstanz University, Germany, 3Department of Food Science and 
Nutrition, Hallym University, Korea

Glycogen is a universal energy storage material in various microorganisms and 
animals. Glycogen is not only an energy source for exercise in mammalian 
muscles, but also has an antitumor effect probably through its immunomodulating 
activity in the human gut. Some bacteria accumulate glycogen as an energy 
source for specific cellular events mostly under growth static conditions such as 
depletion of the nitrogen source. This study developed glycogen as a functional 
food carbohydrate. We tested the amounts of glycogen by deleting several key 
enzymes involved in glycogen metabolism in E. coli MC4100. Glycogen content, 
molecular mass and branch chain distribution were analyzed in wild-type and 
mutant strains. When a maltodextrin phosphorylase (Mal P)-deleted strain was 
grown on maltose, the glycogen content was 20 times higher in the mal P strain 
(0.9 mg/mg protein) than that in the wild type (0.05 mg/mg protein) when the 
Mal P mutant was grown on maltodextrin (1.31 mg/mg protein). Finally we 
discuss the potential application of glycogen production to the biological and 
food industries.

P16 -022

In vitro Small Intestinal Absorption of Cubosomal KIOM-C Suspension
Sung Kyeong Hong*, Hyun Ju Cha, Jin Chul Kim Division of Biotechnology 
and Bioengineering and Institute of Bioscience and Biotechnology, Kangwon 
National University, Korea

KIOM-C suspension and cubosomal KIOM-C suspension were prepared in 
various buffer solution of different pHs by a sonication method. KIOM-C parti-
cles were unstable in terms of time-dependent change in the size and the zeta 
potential. The fluctuation in the size and the zeta potential of KIOM-C particles 
was effectively damped by cubosome. The shape of KIOM-C particles was 
irregular and the size was hundreds to thousands of nm. Cubosomal KIOM-C 
particles exhibited stripes on their surfaces and the size was hundreds of nm. 
Regardless of the pH values (pH 2.0-pH 10.0) of media, baicalin, a major com-
ponent of KIOM-C, was chemically stable for 48 h at a room temperature. 
Cubosome markedly enhanced the stability of baicalin particles against sedi-
mentation. EDTA significantly enhanced the in vitro small intestinal absorption 
of baicalin, but MO cubosome hardly promoted.
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P16 -023

pH-sensitive Cationic Vesicles Prepared Using N-(3-(Dimethylamino) 
propyl)-Octadecanamide (DMAPODA) and Different Fatty Acids
Sung Kyeong Hong*, Min Hui Wang, Eun Young Mok, Hyun Ju Cha, Jin 
Chul Kim Department of Medical Biomaterials Engineering and Institute of 
Biomedical Science, Kangwon National University, Korea

Vesicles composed of DMAPODA and fatty acid (FA) were prepared through 
melting and stirring after dissolving in distilled water. And we choose four 
kinds of fatty acids: decanoic acid (DA), myristic acid (MA), stearic acid (SA) 
and behenic acid (BA) which have got different carbon chains to get different 
vesicles termed DDV, DMV, DSV, and DBV. On micrographs, DMAPODA/FA 
molar ratios of 1:1 led to the formation of vesicles. However, the mean size 
after sonication of DDV, DMV, DSV, DBV was respectively 438 nm, 2684 nm, 
885 nm and 231 nm. In calorimetric study, DDV and DMV exhibited no endo-
thermic peaks due to its low concentration obtained. DSV exhibited endo-
thermic peaks about 43°C, and DBV showed 54°C. This indicated that vesicles 
were easily formed with the same or a little longer carbon tail added to 
DMAPODA, but with shorter hydrophobic tail the concentration of vesicle 
suspensions were too low. Finally, pH-dependent changes in zeta potential were 
investigated on a particle size analyzer. This is due to that salt bridge of vesicles 
may be effected by different PH which caused the vesicles to be unstable.

P16 -026

Anti-obesity Effect of Fucoxanthin Emulsions Prepared with L-α
-phosphatidylcholine
Seung Ree Seo*, Jing Dai, Eun Young Mok, Hyun Ju Cha, Min Hui Wang, 
Jin Chul Kim Department of Medical Biomaterials Engineering and Institute 
of Biomedical Science, Kangwon National University, Korea

Fucoxanthin emulsions (FE) were prepared with the fucoxanthin content of 
0.5%, using medium chain triglyceride as an oil phase, L-α-phosphatidylcholine 
as an emulsifier. The stability of FEs stored under dark condition at 25°C was 
investigated for 15 days in terms of droplet size change and fucoxanthin content 
determined by HPLC. The size of fucoxanthin oil droplets on optical micro-
scopic photos was about 3 µm immediately after preparation. And it increased 
to about 16 µm after 15 days. The content of fucoxanthin in FEs was almost 
90% after preparation and it decreased to 75% after 15 days. The in vivo
anti-obesity efficacy of FEs was investigated by applying the emulsion daily on 
the back of rat for 30 days and the body weight, the liver weight and the leptin 
concentration in the blood of the rats were measured. The rats applied by FEs 
showed a lower body weight and liver weight after 30 days than which without 
applying FEs. And the leptin concentration in the blood was markedly 
decreased in FEs treated rats than that in FEs untreated rats.

P16 -024

Microgels Composed of Cyclodextrin Polymer with Different 
Tweens and the Surface-tension Effect to Tween 40
Sung Kyeong Hong*, Min Hui Wang, Hyun Ju Cha, Eun Young Mok, Jin 
Chul Kim Department of Medical Biomaterials Engineering and Institute of 
Biomedical Science, Kangwon National University, Korea

Microgels were prepared by mixing water soluble β-cyclodextrin polymer (Pβ
CD) with different Tweens such as Tween 20 (T20), Tween 40 (T40) and Tween 
60 (T60) which have got the same ethoxy groups but different carbon tails. Pβ
CD was prepared by reacting epichlorohydrin and β-CD in an aqueous phase 
(NaOH solution, 30% (w/w)). And we checked the NMR to determine that the 
polymer was successfully synthesized. The mixture obtained after mixing Pβ
CD with Tween with PβCD/Tween weight ratio of almost 4:1 but the same 
molar of Tweens increased the turbidity of Tweens. On the SEM and TEM 
photos, it showed some microgels were obtained. The microgels composed of P
βCD and Tween 20, 40, and 60 were to be termed PT20M, PT40M, PT60M, 
respectively. And the size increased along with PT20M (105.1±6.1 nm), 
PT40M (3439.7±536.8 nm), and PT60M (7258.6±598.1 nm). This may be 
because of the different carbon tails of Tweens, which were inserted into the 
hydrophobic cavity of PβCD. Finally, we choose Tween 40 to get the surface 
tension data due to its obviously cloudy change after adding to PβCD, and the 
surface tension increased because the hydrophobic carbon chains were inserted 
into the cavity of PβCD.

P16 -027

Studies of Photo-sensitive Microgel Formed by Interacting Tween 
20-coumarin Conjugate and Polymeric β-cyclodextrin
Seung Ree Seo*, Jing Dai, Hyun Ju Cha, Eun Young Mok, Jin Chul Kim 
Department of Medical Biomaterials Engineering and Institute of Biomedical 
Science, Kangwon National University, Korea

Photo-sensitive microgels were prepared through the interaction between Tween 20- 
coumarin conjugate (TCC) and polymeric β-cyclodextrin (PβCD). Coumarin 
was conjugated on the head group of Tween 20 with the molar ration of 1:1 to 
form TCC. β-cyclodextrin was reacted with epichlorohydrins (EPI) to form Pβ
CD. And the CD contents in PβCD, determined by a colorimetric method, was 
37.4%. TCC was added into the aqueous solution of PβCD (20 %, w/v) with a 
molar ration of TCC to βCD residue at 0.72:1 to form microgel. The shape of 
the microgel on SEM photo and optical microscopic photo was spherical, and the 
diameter of which, measured on a light scattering equipment, was a few 
micrometers. The size of the microgel decreased under the irradiation of UV 
light at 365 nm, possibly due to the photo-dimerization of coumarin residue on 
TCC. And then the size of microgel, which treated under UV irradiation at 365 
nm formerly, increased upon the irradiation of UV light at 254 nm, possibly due 
to the de-dimerization of the coumarin residue dimers. 

P16 -025

pH- and Photo-responsive Microgel Containg Polyehtyleneimine and 
Cinnamic Acid
Sung Kyeong Hong*, Hyun Ju Cha, Jin Chul Kim Department of Medical 
Biomaterials Engineering and Institute of Biomedical Science, Kangwon 
National University, Korea

Cinnamic acid can be dimerized upon the UV light irradiation at 356 nm and 
dedimerized under the irradiation at 254 nm. Moreover, it could have negative 
charge with in water because of its carboxy group. Polyehtyleneimine has 
amine groups so it can have positive charges with in water. pH and photo 
responsive microgels can be prepared by electrostatic interaction between PEI 
and cinnamic acid. In this experiment, PEI and cinnamic acid were dissolved 
together in water with the ionized ratio between positive charges of PEI and 
negative charges of cinnamic acid at 1:1, so that microgel can be formed. The 
size of microgel, which formed at pH 7, became smaller under irradiation of UV 
light at 365 nm and it became larger again under irradiation of UV light at 254 nm. 
But at pH 3 microgels were collapsed due to no electrostatic interaction between 
PEI and cinnamic acid.

P16 -028

Synthesis and Characterization of UV Responsive and pH 
Reseponsive Microgel Using Poly(β-cyclodextrin) and Cinnamic 
Acid
Seung Ree Seo*, Eun Young Mok, Jin Chul Kim Department of Medical 
Biomaterials Engineering and Institute of Biomedical Science, Kangwon 
National University, Korea

Beta-cyclodextrin (beta-CD) polymers were prepared in NaOH solution 30% 
(w/v) using epichlorohydrin(EPI) as a cross-linker, and the molar ration of EPI 
to beta-CD was 10:1. beta-CD content in this polymer is about 24%. In order to 
get the photo-responsible and pH-responsible micogels, Cinnamic acid was 
added and it would be inserted into the cavities of beta-CD due to the 
hydrophobic interaction. Without the UV irradiation, microgels can not be 
formed, but under the UV irradiation λ=365 nm), there were some microgels 
owing to dimerization of cinnamic acids. The dimerization degree increased 
along with the time of UV irradiation, and for more than 30min, it would keep 
constant. However, the dimerization degree of microgels obtained decreased 
under the UV irradiation (λ=254 nm). And after measuring on a particle size 
analyzer, it showed that the size of microgels was higher at 365 nm than at 254 
nm. Moreover, the microgels obtained were pH-responsible because of the 
carboxyl group of cinnamic acid, and this would affect the size of microgels. 
Actually, the size of microgels decreased in strong acid condition and strong 
alkali condition, but they were larger at pH 6-7. 



354

2012 KoSFoST

P16 -029

pH and Temperature Responsive Emulsion
Seung Ree Seo*, Hyun Ju Cha, Jin Chul Kim Department of Medical 
Biomaterials Engineering and Institute of Biomedical Science, Kangwon 
National University, Korea

Poly (N-isopropylacrylamide) (PNIPAM) has been utilized as a thermo-sensitive
modulator in developing temperature-sensitive carriers. Methacrylic acid (MAA) 
has carboxylic group, so that can play a role of pH sensitive copolymer. P 
(NIPAM-MAA-octadecyl acrylate (ODA)) could be the emulsifier due to its 
amphiphilic character. In this study, pH and temperature sensitive emulsion was 
prepared by using the P (NIPAM-MAA-ODA) copolymer. As expected, the 
emulsion showed the pH and temperature sensitivities, which were relatively 
stable at the pH higher than pH 3 and the temperature lower than 30°C.
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㈜ 기산바이오텍

대 표 자 선 지 운

주 소 서울 서초구 양재동 86-2번지 기산빌딩 2층

홈페이지 www.kisanbiotech.com

E-mail kisan@kisanbio.com

전 화 02-529-2282

팩 스 02-529-2284

■ 회사 소개
(주)기산바이오텍은 미생물 배지(생배지, 식품공전 배지), food safety 분야의 전문업체로 1995년 회사설립이래 제조 부문은 식물병 진
단 kit 등을 생산하고 있으며, 수입 부문은 미생물배지 식품잔류물질검정 kit, 식물조직배양시약, 식물병 진단 시약, 실험실 기계 및 장비
등을 전문적으로 수입 공급하고 있습니다.
저희 기산바이오텍은 기술혁신, 경 혁신 중소기업, 수출유망 중소기업 등의 인증을 받은 세계로 뻗어나가는 기업이며, 식품위생과 안전
분야의 전문회사로 사회에 이익이 되는 회사가 되고자 합니다.

■ 전시품목
- 미생물배지 (powder배지, 생배지, 첨가제) 
- 식품알레르기 진단 검정키트, GMO 검정키트
- 식물병진단 (식물병검정키트, strip)
- 식품 미생물 동정, 식품 진단 시 필요한 실험장비
- Mycotoxin, 내분비계 장애물질 검정키트
- 잔류 호르몬, 항생제 검정키트, 잔류 농약 검정키트

■ 전시품목 소개

- 미생물배지 -GMO 진단 strip - 식품안전 검정키트
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㈜ 뉴트리

대 표 자 최 미 회

주 소 경기도 성남시 중원구 상대원동 190-1 SKN테크노파크 테크센터 1109호

홈페이지 www.inewtree.com

E-mail jsuk@inewtree.com

전 화 031-776-3494

팩 스 031-776-3495

■ Phyto-emulsion Technology
- 기술 : Dyno-mill technology, nano-emulsion
- 제품 : VITASOL CoQ 100 (항산화, 혈압강하)

VITASOL CoQ 200 (항산화, 혈압강하)
VITASOL Asta 10 (눈건강에 도움)
VITASOL lutein ester (눈건강에 도움)
VITASOL Octa 24 (지구력 증진)
VITASOL DHA 55 (혈중 중성지질 개선, 혈행 개선)
VITASOL DHA 22 (혈중 중성지질 개선, 혈행 개선)
VITASOL CLA 20 (체지방 감소)

■ Phyto-conversion Technology
- 기술 : Hot compressed water를 이용한 추출 기술

아임계 추출 기술
기능성 소재 추출 및 효능 평가

- 제품 : 핑거루트 추출물
Macelignan
필발 추출물

■ 기타 취급 제품
- Blackcurrant
- 구아바잎 추출물
- 대두펩타이드, 대두단백질
- 기타 기능성 식품 및 화장품 소재
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㈜ 뉴트리바이오텍

대 표 자 권 진 혁

주 소 경기도 이천시 마장면 덕평로 663번길

홈페이지 www.nutribiotech.co.kr

E-mail nutribiotech@nutribiotech.co.kr / hyeyoung@nutribiotech.co.kr

전 화 070-4077-1423

팩 스 031-645-0901

■ 주요기술
1) 식품의 다양한 제형 개발 연구 및 상품화
2) 개별인정형 기능성 소재 개발 및 제품화
3) 제품 및 기능성소재의 안정성및 안전성 관련 연구

■ 취급품목
1) 분말
2) 정제 (단일정, 다중정)
3) 연질캡슐
4) 하드캡슐
5) 음료
6) 젤리
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㈜ 미래에스티씨

대 표 자 김 정 호

주 소 대전 유성구 반석동 640-3 뉴타운 프라자 703호

홈페이지 www.miraestc.co.kr

E-mail sale@miraestc.co.kr

전 화 042-822-9801 / 02-711-1660

팩 스 042-822-9803

■ 회사 소개
㈜미래에스티씨는 생명공학 분야의 전임상 동물실험장비를 공급하는 회사입니다. 전임상 수술도구부터, 행동관련 동물실험장비 ,전임상
이미지장비 외 동물실험에 필요한 전반적인 장비 및 실험의 컨설팅 서비스를 제공하는 전임상 동물실험장비 전문 회사입니다.   
국내 유수기업과 전임상 전문CRO 및 대학 등에 공급 관리함으로서 국내 생명공학 발전에 중추적인 역할을 하는 국내 선두기업으로 자
리잡고 있습니다. 
저희 ㈜미래에스티씨를 아껴주시는 여러분께 감사드리며 최상의 서비스와 기술지원에 노력할 것을 약속 드립니다.

■ 주요취급 품목 및 해외 관련사
- 전임상 수술도구 ROBOZ www.roboz.com 
- 전임상 행동분석장비 METRIS 외 www.metris.com

www.lafayetteinstrument.com 
- 전임상 수면분석장비 www.sleepsign.com 
- 전임상 산소포화도 모니터링 장비 www.starrlifesciences.com 
- 전임상 정자분석기
- 동물용 마취기 외 모니터링 장비 www.surgivet.com 
- Syring pump www.chemyx.com  
- 전임상 호흡기 관련실험장비 www.electromedsys.com / www.inhalation.org
- 분취전용 크로마토 그라피 www.biotage.com
- 전임상 상장비 www.biospacelab.com 
- GLP IQ OQ 서비스 www.notocord.com



The 79th Annual Meeting

361

㈜ 부경에스·엠

대 표 자 오 호

주 소 서울시 강남구 역삼동 788-16 원경빌딩 5층

홈페이지 www.bookyungsm.co.kr

E-mail rinius@bookyungsm.co.kr

전 화 02-516-7331

팩 스 02-516-5123

■ 제조사
Bioo Scientific

■ 제조국
U.S.A

■ 취급 품목
Food and feed safety assay kit
- ELISA kit, strip test kit etc.
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㈜ 선비에스

대 표 자 홍 명 수

주 소 서울시 서초구 서초동 1449-1 아트빌딩 3층 선비에스

홈페이지 www.sunbs.co.kr

E-mail shjang@sunbs.co.kr

전 화 02-548-4817

팩 스 02-548-4785

■ 취급품목
NMR spectrometer, ESR spectrometer, NIR spectrometer

<MQC-23 NMR spectrometer>

국 Oxford Instruments사의 제품으로 핵자기공명원리를 활용하여 용매의 사용 없이 빠르게 수분, 지방함량 분석.

<MS400 ESR spectrometer>

독일 Magnettech사의 제품으로 전자스핀공명의 원리를 이용하여 방사선조사식품 검지 및 항산화연구 등에 활용.
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㈜ 세니젠

대 표 자 박 정 웅

주 소 경기도 과천시 주암동 179-7 주암빌딩 1층

홈페이지 http://www.sanigen.kr

E-mail isb@sanigen.kr

전 화 02-3462-3143

팩 스 02-573-3134

■ Beam Template

■ FoodLab 
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씨엔티

대 표 자 박 근 호

주 소 경기도 수원시 통구 원천동 343-이노플렉스 1동 1003호

홈페이지 www.cntglobal.co.kr

E-mail cnttech@paran.com

전 화 031-8002-2321

팩 스 031-8002-2323

■ 맛인식장치 (Taste Sensing System) ■ 칼로리측정기 (Calory Answer)

■ Texture & Crep Tester ■ CO2 세정기

■ 진공펌프 (Vacuum Pump)

■ 유기용매정제장치 (Micro Organic Solvent Purification System)

사람의 혀와 같은 메카니즘을 이용하여 음식물의 맛을
측정 수치화하여 graph로 보여주는 장치.

식품재료가 스프와 같이 골고루 혼합되어 있는 식품이
나 도시락과 같이 구분되어 있는 식품에 따라 1~10분
이내에 칼로리를 비롯하여 단백질, 지방, 탄수화물, 수
분, 염도 등을 측정.

실험기기, 렌즈, 용기등의정 기기를고압micro dry-
ice입자를 이용하여 2차오염 이나 환경오염 없이 세정
가능.
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주식회사 애니랩

대 표 자 정 잠 숙

주 소 서울특별시 금천구 가산동 680 우림라이온스밸리2차 812호

홈페이지 http://anylab.co.kr/

E-mail ianylab@naver.com

전 화 02-2027-2627

팩 스 02-2027-2629

■ 회사 소개
주식회사 애니랩은 식품안전관련 및 일반실험실기자재들을 전문적으로 취급하고 있습니다. 주식회사 애니랩의 턴키사업부에서는 실험실
설계부터 완공까지 컨설팅부터 모든 실험기자재 설치까지 책임지고 있습니다. 또한 소비자들에게 저렴하고 좋은 성능의 기기들을 공급
하고자 국내 및 일본, 미국, 유럽 등의 제품들을 비교분석하여 수입하는 작업들을 활발히 진행하여 시간을 창조하는 회사를 만들어가고
있습니다.

■ 전시품목
건조필름배지 사니타군 / 시린지필터 / 바이알
Thermo SCIENTIFIC / Agela Technologies / JNC / Lab equipment & supplies 

■ 전시제품소개
- 사니타군 건조필름배지 - 실험용 버너, 루프자동멸균기
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에이티프런티어 ㈜

대 표 자 백 종 웅

주 소 경기도 안양시 동안구 호계2동 899-6번지 린빌딩 4층

홈페이지 http://www.atfrontier.com

E-mail mrhong@atfrontier.com

전 화 031-460-9300

팩 스 031-460-9301

■ 회사 소개
“인정받는 고객 파트너”에이티프런티어㈜
에이티프런티어㈜는“인정받는 고객 파트너”라는 목표와 함께 고객에게 더욱 향상된 솔루션을 제공해 드리고자 지난 2008년 2월
인과학㈜ 으로부터 독립, 설립된 분석/계측 장비 판매 및 서비스 전문 회사입니다.
전세계 전기화학을 선도해 온 AMETEK Princeton Applied Research사와 Solarton사의 우수한 전기화학/재료 분석 솔루션과 함
께 다양한 분광분석을 이용한 산업용 분석 솔루션, 입도분석기까지 다양하고 종합적인 솔루션을 제공하고 있습니다.

■ 입도 분석의 강자 - PSS (Particle Sizing Systems)
AccuSizer 780은 0.15~5,000 μm 역의 정 분석과 카운팅 기능이 있으며, Nicomp 380은
DLS 방식을 사용하여 0.5~6,000nm 역의 입도분석, 제타전위 측정이 가능합니다.

■ 간편한 곡물 분석기 CropScan 1000B
비파괴의 빠른 분석으로 근적외선 투과를 이용한 곡물 분석 시스템입니다. 신뢰도 높은 결과를 제
공하며, 안정적이고 진동에 향없습니다. 스캔 범위는 720-110nm로 다양한 분석이 가능합
니다.

■ 4세대 HPLC 검출기- NQAD
에어로졸을 이용한 제 4세대 HPLC 검출기로 수 나노그람까지 측정가능한 새로운 방식의 고감도
극미량 HPLC 검출기입니다. 기존의 에어로졸 기반의 검출기들 (ELSD, CAD)과 비교하여 뛰어난
재현성과 감도를 보여주며, 탄수화물, 음/양이온, 스테로이드, 지질, 고분자, 펩타이드 단백질 등 분
석이 가능한 범용 검출기입니다
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국문 : 엠.씨.아이.케이 문 : M C I K

대 표 자 김 승 록

주 소 서울특별시 용산구 한남동 805번지 현대하이페리온 101동 비즈니스센터 109호

홈페이지 www.mcik.com

E-mail infor@mcik.co.kr, admin@mcik.co.kr

전 화 02-3143-2740

팩 스 02-3143-2753

■ Food Texture Analyser TMS-Touch

■ HAAKE MARS Rheometer - Food Rheology

■ IST AG - Powder & Fiber Analyzer

■ Sequip - On-line Particle Size Analyzer
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㈜ 화과학

대 표 자 안 여 환

주 소 서울시 강남구 압구정로 28길 22 (신사동 577-7) 구정빌딩

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, 
확실한 결과를 보여주는 Biochrom사의 microplate reader, 바이오 및 실험실 기초제품을 취급합니다.

■ 전시품목
곰팡이 독소 분석 kit, acid, alcohols, sugars 분석용 kit, 순수/초순수 장비, 자동피펫 등

■ 전시제품소개

1. Milli Q Direct 8/16 Ultrapure Water System
: 순수 및 초순수를 동시에 생산하며, 기기 검증을 위한
validation까지 제공

2.곰팡이 독소 분석을 위한 면역친화성컬럼
: 전처리시 사용하는 제품으로 HPLC를 이용하여 mycotoxin
(곰팡이독소)을 검출한다.

4. Biochrom Microplate Reader
: 경제적인 filter 방식의 사용자 편이 인터페이스
.

3. eLINE 전자피펫
: 현대적인 디자인과 혁신적인 기술력이 접목되어 가장 인체공
학적이고 안전하며 믿을 수 있는 피펫.
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오디랩 (ODLAB)

대 표 자 엄 록

주 소 경기도 광명시 하안3동 201번지 광명시범공단 632호

홈페이지 www.odlab.co.kr

E-mail sales@odlab.co.kr

전 화 02-809-7848

팩 스 02-6405-7848

■ 회사 소개
오디랩은2008년8월에설립된회사로주로중금속분석에사용되는흑연블럭산분해장비와시료분쇄장비 (Ball mill), 인증표준물질 (CRM)
등 중금속분석장비에 필요한 장비와 소모품을 제조, 수입 판매하고 있습니다.

오디랩에서 제조 판매하는 흑연블럭산순환포집분해장비는 기존 가열판이나 마이크로웨이브의 단점을 보완한 제품으로 국내특허등록과
국제PCT특허를 출원하여 현재 해외로도 수출 중에 있습니다. 또한 실험실에서 분석데이타의 신뢰성확보를 위한 인증표준물질 (CRM)
과 표준물질 (RM)등을 전세계에서 수입하여 판매하고 있습니다. 인증표준물질은 고객이 찾으시는 제품을 탐색하여 드리고 있으며, 가장
근접한 제품으로 추천드리고 있습니다.

특히 유럽환경규제인 RoHS에 대응한 IEC62321시험법에 나오는 인증표준물질을 국내 시험평가기관이나 국가기관에 공급하고 있으며,
환경시료인 토양이나 해양폐기물에 관련 각종 인증표준물질을 국내외 분해 method에 맞는 제품으로 준비하여 소개드리고 있습니다.

저희 오디랩은 화학실험실의 동반자로써 분석의 재현성과 정확성, 신뢰성확보를 위한 고객의 노력과 함께 하겠습니다. 
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주식회사 와이엠씨코리아

대 표 자 김 현 택

주 소 경기도 성남시 분당구 수내동 16-5 오너스 타워 2F YMC KOREA

홈페이지 www.ymckorea.com

E-mail kh.choo@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.

■ Preparative HPLC (K-Prep LAB-300)
·Gradient와 recycle을 시료 조건에 따라서 선택적으로 사용이 가능.
·10mm I.D.에서 100mm I.D. 컬럼까지 사용이 가능한 넓은 확장성.
·Lab. table 위에 설치가 가능한 compact한 size.
·완벽한 validation 지원 가능 (Part11지원)

■ Microreactor (KeyChem)
·실험실에서 연속적인 합성이 가능하게 합니다.
·쉽고, 정 한 온도 제어 아래에 안정적으로 연속적인 합성이 가능.
·쉬운 UI를 통한 완벽한 PC 제어.
·사용자가 원하는 합성 용량을 정 하게 제어 가능하며 process까지 확장 가능

■ Column (YMC Pack)
·UHPLC, HPLC, semi, prep, process까지 column scale 확장 가능.
·내구성이 좋고, 고 분리능을 확보.
·동일 column에도 다양한 particle size를 적용해서 사용자가 원하는 분리능과
시료량을 적절히 조절이 가능.
※ 모든 scale의 column에 호환이 가능한 제품은 YMC가 유일합니다.

■그외 K-Prep Flex, K-Prep Forte, DAU, Keychem-Flash
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우리옵티콤 ㈜

대 표 자 정 양 일

주 소 서울시 서초구 서초동 1589-8 현대오피스텔 204호

홈페이지 www.selopti.co.kr

E-mail hnopticom@naver.com

전 화 02-523-7023

팩 스 02-523-7021

■ 회사 소개
우리옵티콤(주)는 Konical Minolta사의 한국대리점으로써, 휘도, 색도의 데이터를 측정하는 정 광학 계측기를 공급하는 업체입니다. 
정확한 color communication을 위한 측색계 및 display분야의 휘도 및 색도측정 등 다양한 제품을 선보이고 있습니다. 오늘날 현대
산업이 세분화로 발전되어 가면서 기업들은 체계적인 데이터 관리를 필요로 하고 있어, 이에 부응 하고자 보다 좋은 품질의 서비스를 제
공하고자 노력하고 있습니다. 현재 많은 대기업과 공공기관, 대학 및 일반 업체 등 모든 관련 업체에 계측기를 공급하고 있으며, 고품질
의 제품과 국내전문기술진을 통한 수준 높은 사후 관리로 광산업 발전에 기여하고 있습니다.

■ 전시품목
색차계, 분광측색계 등

■ 전시제품소개

- CM-2500d 용도
요업, 약품, 식품 등 컬러 관리가 필요한 모든 분야

특징
측정경: 3mm/8mm
정반사광을 수광 하는 SCI방식과 정반사광을 제거한 SCE 방식의 전환가능

- CM-3600A 용도
요업, 약품, 식품 등 컬러 관리가 필요한 모든 분야
투과색 측정 가능(액체 측정 가능)
각종 분야의 연구 및 개발부문

특징
측정경: 25.4mm, 8mm, 4mm
P.C 제어용으로 고정 도·고신뢰성의 거치형
대응 software 사용 가능
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㈜ 이공교역

대 표 자 서 정 환, 김 준 호

주 소 서울시 강남구 역삼동 718-2 안제타워18F

홈페이지 www.rigong.co.kr

E-mail jjcha@rigong.co.kr

전 화 02)516-2636

팩 스 02)516-5362

■ High Performance Liquid Chromatography
안녕하세요, 저희 이공교역은 일본 히타치 사의 한국대리점으로다양한 최첨단 분석장비 및 전자현미경 원심분리기 등을 판매하고 있습니다. 
30년 이상 오랜 경험과 노하우를 바탕으로 다양한 어플리케이션 지원 및　무상 교육 서비스를 지원해드리고 있으며, 분석 의뢰 시, 
전문 오퍼레이터를 통한 지원 서비스로 세계과학기술 발전에 노력하고 있으니, 많은 관심 부탁 드립니다.

■ Hitachi High-Technologies, Hitachi-Koki, Tosoh, Hiranumn 한국 공식 대리점

■ 전시품목
- 분석기기 (chromatography, spectrophotometer, AAA, AAS, GPC, IC, titrator)
- 원심분리기 (table top centrifuge, high-speed centrifuge, ultra centrifuge)
- 전자현미경 (SEM, TEM, EDX, FIB)
- 각종 컬럼 (column) 및 실험 기자재
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㈜이레테크

대 표 자 박 준 선

주 소 경기도 군포시 당정동 522번지 SK벤티움 101동 703호

홈페이지 www.minitab.co.kr

E-mail minitab@minitab.co.kr

전 화 031-436-1101

팩 스 031-436-1110

■ 회사 소개
㈜이레테크는 시스템사업부문과 소프트웨어사업부문의 2개 사업 분야가 있으며, 각 분야에서 경험과 전문성을 가진 사업을 운 하고
있습니다.
시스템사업부는 전자파관련 시험장비 및 측정 설비들을 해외 유수한 제작사를 통해 국내에 공급하고 있으며 또한 부설연구소를 설립하
여 EMC/Antenna 관련 시스템 및 장비에 관한 연구를 통하여 다양한 제품 개발에 노력하고 있습니다.
소프트웨어사업부는 통계소프트웨어 Minitab과 몬테카를로 시뮬레이션을 이용한 Risk 분석 소프트웨어 CrystalBall과 @Risk를 공급
하고 있으며, 이레테크 평생교육센터를 설립하여 통계, 품질, 리스크, 업 및 마케팅, 기술경 등 다양한 분야의 교육과정을 운 하고
있습니다.

■ 전시품목
1. Minitab 통계소프트웨어
2. Quality companion 프로젝트 관리 프로그램
3. Quality trainer 이러닝 통계학습 콘텐츠
4. CrystalBall 리스크 분석 소프트웨어
5. @Risk 리스크 분석 소프트웨어
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주식회사 이지바이오테크

대 표 자 이 수 권

주 소 경기도 시흥시 오이도로 21 (정왕동,씨랜드 철재상가 20동 B103호)

홈페이지 www.egbiotech.com

E-mail tusklee@hanmail.net

전 화 031) 8041-7182/3

팩 스 031) 8041-7184

■ 대용량 추출기
시료의 변성없이 가동할수 있는 국내 최초의 간접 저온추출기로서 한기계안에서 추출, 분리와 정제가 모두 이루어지는 기기임.
기존의 추출기에서의 추출량이 0.3%인 것을 획기적으로 3∼5%로 향상시킨 제품임.

■ Glass 추출기
기존의 GLASS추출기의 단점인 추출시간을 최대한 (1/10로) 단축하고, 추출량을 증가 시켰고, 시료의 변성을 완벽히 막을수 있는 장치임.

■ 분리 정제기
기존의 정제기에 비하여 증류시간이 짧고 한번에 많은양을 처리할 수 있고 추출물이 회전하지 않음으로서 용매가 섞이지 않고 저진공
에서도 완전 분리 정제가 가능하다.

■ 진공 냉동 Trap
기존제품에 비해 완전냉각을 시킬수가 있어 진공펌프 오일이 오염 되지않고 진공도 잘 걸리고 오일 교환이 필요 없으며, 트랩수 위를 항
상 볼수있어서 증류물을 수시로 배출할수 있고, 이중냉각 장치가 설치되어 진공펌프가 안전하여 사용기간을 늘릴 수 있어 친환경 장치
라 할수 있음.

■ 냉온수 공급장치
국내 최초로 동시에 냉온수를 동시에 공급할수 있는장치이며, 열용량이 크고 콘트롤밸브로 열용량을 정확히 조절하고, 실험중에도 온도
를 동시에 조절할수 있으며, 냉온수가 서로 봉되어 오염되지않고 수위를 항상확인할수 있어 친환경 장치라 할수있음

■ 고압세라믹 필터
국내 최초로 스텐망을 이용하여 여과지를 잡아주고, 필터베이스를 활용하여 고압으로 필터링을 할수있는 장치임.
기존제품의 여과지 림현상과 정 성이 떨어지는 단점을 완벽히 개선한 제품임.
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인천재능대학교 한식특성화 사업단

대 표 자 최 덕 주

주 소 인천광역시 동구 재능로 178 인천재능대학교

홈페이지 www.jeju.ac.kr

E-mail miniyoun@jeju.ac.kr

전 화 032-890-7463

팩 스 032-890-7469

■ 회사 소개
인천재능대학교 한식특성화 사업단은 한식 전문성과 로벌 경쟁력을 갖춘“한식조리 전문 인력 양성시스템”구축을 위해 한식 조리분
야에 강점이 있는 특성화 학교이다. 본 연구는 전국 최초“한식조리 특성화 전문대학”으로 선정되어 농림수산식품부로 연구비 지원에 의
해 수행된 결과로서, 이에 감사드립니다.

■ 신선편이 더덕 제품
(1) 연구의 필요성

: 현재 시중에 유통되고 있는 일부는 흙이 묻어 있는 상태 또는 생더덕과 깐더덕에 치우쳐 있으므로, 더덕의 경쟁력 증대와 더덕 생
산 농가의 부가가치를 높이기 위해서 신선편이 제품 개발이 필요함. 

(2) 주요 기술
: 신선편이 농산물에 대한 소비증가로 관련업계의 양적 성장은 이루어지고 있으나, 질적성장은 아직 부족한 실정임.
: 슬라이스 더덕 표면을 마이크로 단위의 작은 기포가 수면위로 빠르게 상승하여 파열하게 되는“마이크로버블 세척”방법을 이용함.
: 세척된 버블의 저장 중 갈변을 최소화하고, 풍미와 질감을 유지하기 위하여 진공포장을 이용함.

■ 더덕 비타 타블렛
(1) 연구의 필요성

: 국내의 더덕가공 기술은 더덕차, 더덕분말과장아찌, 술, 청국장을 만드는 것으로 극히 제한되어 있는 실정임.
: 국내에서도 소비자가 원활하게 더덕 제품을 접할수 있는 새로운 형태의 가공제품으로서 기능성을 부여하고 쉽게 섭취 할 수 있는
타블렛 개발.

(2) 주요기술
: 더덕 특유의 맛을 살리고, 당·산미가 적절하게 되도록, 부원료 혼합 및 적정배합을 한 후, 기능성 원료 첨가에 의한 항산화능 향
상을 함.
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전남식품산업연구센터

대 표 자 신 현 경

주 소 전라남도 나주시 동수동 산 15-1

홈페이지 www.jbio.org

E-mail hkshin@jbio.org

전 화 061-339-1200

팩 스 061-336-9627

■ 센터 소개
전남식품산업연구센터는 지식경제부, 전라남도, 나주시의 재정지원에 의하여 2003년에 설립되었으며, 식품가공산업에 요구되는 추출, 농
축, 건조, 발효, 포장 등 주요 공정별로 필요한 첨단시설과 장비를 빠짐없이 갖추었습니다. 이들 인프라를 이용하여 지역 농식품 기업들의
품질관리, 연구개발, 시제품생산 및 제품생산 활동을 지원하고 있습니다. 특히, 우수건강기능식품제조기준 (GMP) 시설을 갖추고, 기능성
식품의 연구개발 및 생산을 활발하게 지원하고 있으며 입주기업 제도를 통해 벤처 농식품기업들을 효율적으로 육성하고 있습니다. 

■ 건강기능식품 개발/생산 전문연구센터
친환경 원료의 발굴
- 경제적으로 재배, 사육한 친환경 농수산물, 생약, 천연자원의 발굴
연구개발 수행
- 기능성 소재의 탐색, 유효성분 및 지표성분의 분석과 설정, 표준 제조공정의 개발, 기능성 평가를 위한 표준 시료 (주/위약)의 제조
건강기능식품의 생산
- GMP 시설을 이용하여 추출농축제품, 건조분말제품, 발효제품, 정제제품, 캅셀제품, 음료제품 등 생산가능
건강기능식품소재의 생산실적
- 복분자 분말 (L사, 간기능개선), 백수오 등 복합추출물 (N사, 갱년기증상개선), 원지추출분말 (B사, 기억력개선), 녹차추출물 (N사,

체지방감소), 홍삼농축액 (S사, 면역력증진), 오메가-3지방산 (C사, 혈행개선) 등

■ 센터 보유 기술 (Technology)
추출·농축 기술 : 천연물 추출 기술, 농축 기술, 초임계 추출 기술
분말화 기술 : 건조기술, 미세캡슐화 기술
고압처리 기술 : 초고압처리 기술
지방산 분별, 증류 기술 : 고진공 지방산 증류기술
발효 기술 : 미생물 배양기술

■ 생산라인
건조라인 : 동결건조, 진공건조, 분무건조
추출·농축라인 : 열수 & 유기용매 추출
음료라인 : 청징음료 / 100ml glass bottle, 340ml PET
발효라인 : 종균배양, 생물발효
건강기능식품라인 : 기능성 분체 성형, 코팅, 포장
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㈜ 제이에스리서치

대 표 자 이 완 걸 / 이 준 섭

주 소 충청남도 공주시 검상동 40-1번지

홈페이지 http://www.jsresearch.co.kr

E-mail info@jsresearch.co.kr

전 화 041-856-3677

팩 스 041-856-3679

■ 회사 소개
(주)제이에스리서치는 생명, 환경, 농업, 화학공학 및 의료분야 실험실 등의 연구시험용 장비 전문생산업체입니다. 2004년에 설립하 지
만 같은 분야에 15년의 경험을 가지고 있는 회사 구성원을 바탕으로 기술과 품질, 서비스로 자리매김하고 있습니다. 그 결과 국내외 30
여개의 판매 대리점을 체결하 습니다. 또한 고객을 위한 제조와 경 을 위해 품질경 시스템과 환경경 시스템, CE인증을 획득하 습
니다. 
(주)제이에스리서치가 지향하고자 하는 미래는 세계최고의 과학기기회사로써 첨단 선진기술을 확보하고 지속적인 수익성 개선과 품질확
보를 통해 고객을 감동시키는 강한 기업입니다. 국가경제의 초석이 되기 위해 (주)제이에스리서치의 임직원은 투명경 , 협력적인 노사
관계 구축, 책임경 을 실천하며 오늘도 세계시장과 생산현장에서 뛰고 있습니다. 고객과 함께하는 (주)제이에스리서치가 될 수 있도록
끈임없는 관심과 격려를 당부 드립니다.

■ 전시품목
세균배양기, 저온배양기, 열풍건조기, 크린벤치, 오토클레이브, 항온수조, 순환항온수조, 진탕배양기

■ 전시제품소개
- 세균배양기 : 내부 안전유리도어장착, 챔버내부가 곡면 처리되어 오염방지효과, 눈높이 위치의 컨트롤러, 높이조절용 선반, 과열방지

장치, 알람, 타이머, 오토튜닝기능
- 열풍건조기 : 수평기류식 공기순환설계, 높은 열효율, 온도의 균일성, 과열방지, 알람, 타이머, 오토튜닝, 온도보정기능. 누전방지용 차

단기, 이중단열효과
- 크린벤치 : Class II Type A2, 3면의 강화유리로 쾌적하고 깨끗한 작업환경 설정가능, 풍속조절기능, 램프제어기능, 공기의 80%는

재순환, 20%는 외부배출, 0.3um이상의 입자를 99.993%이상 여과.
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기후변화대응 식품안전관리 연구사업단

대 표 자 박 기 환

주 소 경기 안성시 대덕면 서동대로 4726 중앙대학교 905동 9227호

홈페이지 www.climate-food.net

E-mail climatefood@naver.com

전 화 031-670-4662~4

팩 스 031-676-9235

■ 사업단 소개
중앙대학교 내에 발족된 본 연구사업단은 식약청과 공동으로 기후변화에 대응한 식품안전관리를 위한 핵심과제를 연구하고 있습니다. 이
를 통하여 궁극적으로 국민의 안전하고 건강한 식생활을 보장하고 식품산업의 녹색성장을 유도하고자 합니다.

■ 사업단 조직
2014년까지 5년 계획으로 추진되는 기후변화대응 식품안전관리 연구사업단은 4개 중단위 과제에 총 23개 세부과제가 운 되고 있습
니다. 크게 기후변화대응 식품안전 예측 및 향평가, 기후변화 시뮬레이션을 통한 위해인자 향분석 및 관리방안, 기후변화대응 식품
안전 기술개발, 기후변화 관련 정보체계 구축 및 정보교류를 목적으로 하며 참여연구진은 중앙대를 비롯한 14개 대학과 한국보건산업진
흥원 등 2개 연구기관, 산업체 켐아이넷(주), 소비자 단체인 소비자시민모임으로 구성되어 있습니다.
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진성유니텍

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 먹
거리를 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 장
치, 미생물 신속 진단 장비, 미생물 동정 장비, PCR, ELISA reader, air sampler 등이 있습니다.

■ 전시품목
ALP autoclave, Bacillus cereus detection PCR kit, CHROMagar 배지, Microgenbioproducts MAS(혐기, 미호기 공기 치환
장치)

■ 전시제품소개

▶용도: 미생물 배양과 배양액 보존을 위해 특정 공기조건 (혐기, 미호기, CO2)을 만들어 주는 장비.
▶특징: 
- 혐기배양 챔버, 가스팩, CO2배양기 없이 빠르고 효과적으로 원하는 공기조건을 만들어 주는 장비.
- 별도의 Jar가 필요 없고 전용백을 사용하기 때문에 배양공간을 효율적으로 사용 가능
- Jar가 아닌 작은 bag에 가스를 주입해 넣기 때문에 가스 소모량이 매우 적어 경제적임.
- 실험양에 맞게 전용백을 선택해 사용할 수 있음.
- 컴팩트한 디자인과 사이즈로 실험실 공간을 효율적으로 사용가능

<Microgenbioproducts사의 MAS>
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태신바이오사이언스

대 표 자 이 태 헌

주 소 경기도 구리시 토평동 322번지

홈페이지 taeshinbio.co.kr

E-mail tsb@taeshinbio.co.kr

전 화 031-563-0158

팩 스 031-563-0199

■ 전시품목
Ultra Nitril Glove, Ultra Block, 등
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㈜ 티에스싸이언스

대 표 자 배 용

주 소 서울시 구로구 구로동 187-10 코오롱싸이언스밸리 1차 406

홈페이지 www.tsscience.co.kr

E-mail nkkim@tsscience.co.kr

전 화 02-2025-2800

팩 스 02-2025-2810

■ 회사 소개
일본 JASCO 한국대리점

■ 전시품목
X-LCTM (LC-3000 series)
HPLC system (LC-2000 plus series)
SFE/SFC
Dissolution tester
UVIVIS/NIR spectrophotometer
FT/IR spectrometer
IR imaging system
RAMAN spectrometers
Fluorescence spectrophotometer
Digital polarimeter
Spectropolarimeter (CD/ORD)

SofTA ELSD
Starna cell & validation kit
PIKE FT-IR accessories
CNW Tech. : HPLC & GC column

HPLC & GC vial 및 각종 filter등 accessory
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써모사이언티픽 코리아㈜

대 표 자 야코브스요한네스브루노반데어

주 소 서울특별시 강남구 동대로 302(대치동, 국민제1빌딩 6층)

홈페이지 www.thermofisher.com

E-mail Seungho.Oh@thermofisher.com

전 화 02-3420-8600

팩 스 02-3420-8688

■ 회사 소개
Thermo Scientific사는 과학분야의 세계적인 리더로서 세계를 더 건강하고 더 깨끗하고 더 안전하게 만드는 것을 목표로 분석기기, 각
종 시약들, 소모품, 소프트웨어와 연구, 분석, 신약개발 및 진단을 위한 서비스를 통해 고객들에게 다가가고 있습니다. 연간 매출액이 110
억$로서 전 세계 40여 국가에서 37,000명의 직원이 고객들에게 보다 좋은 기술과 서비스를 제공하고자 불철주야 노력하고 있습니다.
주요 고객으로서는 제약과 바이오 기술, 병원, 임상진단 실험실, 대학교, 연구기관 및 정부기관과 환경산업, 공정제어에 종사하는 전 세
계 350,000여명의 고객들이 있습니다. 

저희 써모사이언티픽 코리아(주)는 Thermo Scientific의 브랜드하에서 폭넓은 무기 및 유기분석을 위한 다양한 분석기기, 소모품, 소프
트웨어 및 관련 서비스를 제공하고 있습니다. 이제 명실공히 IC나 HPLC, GC와 같은 크로마토그래피 기기와 관련 소프트웨어, 컬럼과
같은 소모품과 ASE나 AutoTrace 등과 같은 시료전처리 기기와 더불어 GC/MS나 LC/MS, LC/MS/MS와 같은 다양한 최첨단 mass
spectrometer의공급을통해더좋은분석도구 (tool)를제공해드릴수있게되었습니다. 뿐만아니라XRF, XRD와같은Bulk analy-
sis 분야, UV spectrophotometer, FT-IR, Raman과같은분석기기도공급하고있습니다. 또한미량원소분석에많이사용되는AAS,
ICP-OES, ICP/MS와 같은 무기분석 기기도 아울러 공급합니다. 

저희 회사는 서울의 본사 및 부산, 대구, 대전에 직 사무소를 두고 있어 고객 여러분의 요청에 신속히 대처가 가능하도록 운 하고 있
으며 신기술 소개를 위한 대외세미나 개최나 정기적인 workshop도 개최하고 있습니다. 특히 서울 본사에 데모 룸과 고객을 위한 train-
ing center를 운 하여 보다 효율적인 분석지원 및 사용자 교육을 제공하고 있습니다. 써모사이언티픽 코리아(주)는 차별화된 고객지원
과 고객만족을 위해 항상 새로운 마음으로 다가설 것을 약속드립니다. 
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㈜ 한국 3M

대 표 자 정 병 국

주 소 서울시 등포구 여의도동 27-3 하나대한투자빌딩 21층

홈페이지 www.3m.co.kr

E-mail kjlee@mmm.com

전 화 02-3771-4174

팩 스 02-786-2825

■ 3M 식품안전 솔류션
1. 미생물 검사 배지: 3M Petrifilm plate / reader
2. 오염도 신속 측정기: 3M CleanTrace NG (ATP)
3. 병원성균 검사 키트: 3M Tecra kit
4. 병원성균 신속 검사장비: 3M molecular detection system
5. 온도/시간 관리 키트: 3M time temperature indicator
6. 항생재 검사 키트: 3M antibiotics detection system
7. 실험실 소모품류: 3M sample bag/ bag mixer/ media etc
8. 환경오염도 채취기: 3M pipette swab/ quick swabs etc
9. 위생용품: 3M sanitizer products / sanitizer wipe
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㈜ 한국자이

대 표 자 오구리 나오기

주 소 서울시 강남구 삼성동 140-17 유니콘 빌딩 5층

홈페이지 http://jaikorea.co.kr/

E-mail jai@jaikorea.co.kr

전 화 02-553-1191

팩 스 02-553-1190

■ 21세기 Bio 산업의 동반자 (주)한국자이 (JAI Korea)의 주요기술
- Japan analytical industry의 한국지사인 (주)한국자이는 분석, 분리의 효율을 극대화 시키며 대용량으로 처리가 가능한 recycling
preparative HPLC를 이용한 실험 지원 및 판매, 관리를 하고 있습니다.
천연물과 같은 복잡한 Compound를 가진 시료의 분리, 정제는 특히 HPLC를 이용한 처리에 충분한 효과를 보지 못하고 있습니다. 
따라서, 더 많은 양의 시료를 더 좋은 분리능으로 분리, 정제하고자 하는 욕구에 발맞추어 시료를 column에 재순환 시킬 수 있는 recy-
cling 기술을 이용하여 대용량, 고순도 정제를 실행함과 동시에 scale up이 가능하여 궁극적으로는 pilot, plant를 이용하여 생산을 할
수 있도록 지원하고 있습니다.
아래의 그림과 같이 column에 시료를 재순환시키는 recycling method를 이용하여 겹쳐져 있는 compound를 하나의 단일 성분으
로 만들어 낼 수 있습니다.

■ 전시품목
1. Recycling HPLC
2. 열분해기 (Pyrolyzer)
3. Purge&Trap (TD)
4. Out gas sampler
5. 냉동분쇄기
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(사)한국종균협회 부설 한국미생물보존센터

대 표 자 김 승 호

주 소 서울 서대문구 홍제1동 361-221 

홈페이지 www.kccm.or.kr

E-mail kfcc@kccm.or.kr

전 화 02-391-0950

팩 스 02-392-2859

■ 회사 소개
한국미생물보존센터 (Korea culture center of microorganisms, KCCM)는 1967년 학계 외 산업계의 과학자 및 관련 종사자들에
의해 비 리 사단법인으로 발족된 (사)한국종균협회 (Korean Federation of Culture Collections, KFCC)의 부설기관으로서 국가기
관, 대학 및 기업 등 생명공학관련 기관에 미생물을 비롯하여 다양한 기술적 지원과 교육 프로그램을 제공하고 있습니다. 앞으로도 미생
물의 분양, 보존, 미생물의 동정 및 국제 특허기탁기관으로서의 역할을 수행함으로써 국내는 물론 국제적인 bioresource center로 거
듭나기 위해서 최선을 다하겠습니다.

■ 전시품목
1.국제/국내 특허미생물 기탁
2.미생물의 수집,보존 및 분양
3.안전기탁 및 일반기탁
4.미생물의 동정 및 분석
5.미생물 정보 및 미생물동정/분석 관련정보의 제공
6.국내의 특수 환경 미생물 자원의 탐색, 보존 및 분양

■ 전시제품소개
- KCCM은 오랫동안 외국의 culture collection 으로 부터 다양한 종류의 표준미생물을 확보함과 동시에 국내 연구자의 기탁 및 자
연계에서의 분리를 통하여 일반세균, 효모, 곰팡이, 방선균, 고세균 및 특수환경 미생물의 type strain 2,400종을 포함하여 약 10,000
종 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.
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㈜화신기계상사

대 표 자 박 용 정

주 소 서울특별시 강남구 논현로 81길 10 (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, 금
속, 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 부
품의 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
정보, 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
노력하고 있으며, 우수한 성능의 제품을 공급하는데 힘쓰고 있습니다.
저희 (주)화신기계상사를 성원하여주신 여러분께 다시 한 번 감사드리며 계속적인 지도 편달을 부탁드립니다.
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ASANA(Amino acid Seasoning Alliance of Northeast Asia, 동북아시아아미노산조미료연합)

대 표 자 조 균 행

주 소 서울특별시 등포구 여의도동 국제금융로2길 7 한주빌딩 803호

홈페이지

E-mail gyunhaeng_cho@ajinomoto.co.kr

전 화 02)3775-4251

팩 스 02)3443-1070

■ 회사 소개
ASANA는 비 리 학술단체 IGTC 산하‘아미노산 조미료 동북아시아 협력 기구’입니다.
IGTC (International Glutamate Technical Committee, 국제 루타메이트 기술위원회)는 과학적인 연구를 지원하여 생리학, 생화
학, 약물학 그리고 독성학적인 측면에서 glutamate와 관련된 데이터베이스를 넓히고 정확한 정보를 세계 각국에 알리기 위해 1970년
에 설립된 비 리 단체입니다.
UN, FAO 및 WHO로부터 비정부기구로 인정받은 단체로 유럽, 북미, 남미 그리고 동남아시아 등 세계 각국에 걸쳐 지부를 두고 활동
하고 있으며, 증명된 과학적 근거를 바탕으로 정기적인 심포지엄 및 포럼을 개최하여 올바른 정보의 전달을 위해 노력하고 있습니다. 현
재 ASANA는 일본아지노모도와 한국아지노모도 그리고 관련 식품업체 등이 참여하고 있습니다.

■ L- 루타민산나트륨이란?
루타민나트륨이란 식품 제조, 가공시 맛과 향을 증진시키기 위해 사용되는 식품첨가물이며, 아미노산에 나트륨이 붙어있는 염 형태의

물질로 루타민산염으로 지칭되기도 합니다.
20세기 초 동경대의 이케다 카쿠나에 교수가 일반적인 4가지 맛 범주에 들어가지 않는 감칠맛을 발견하고‘umami’라고 처음 명명하
게 되었고, 이미·이취가 없는 이상적인 형태인 L- 루타민산나트륨의 형태로 음식 맛을 더욱 좋게 만드는 효과적인 수단으로 널리 사
용되어 오고 있습니다. 오늘날은 발효를 통해 생산되고 있으며 발효에는 당 , 사탕수수 또는 타피오카 곡물의 전분 같은 자연의 산물을
사용하고 있습니다.

■ L- 루타민산나트륨에 대한 세계각국의 안전성 평가
☞ 미미국국 FFDDAA - 1995년 8월, 미국 FDA에서 식품첨가물에 대해 재검토한 결과에서도 종전과 마찬가지로 MSG의 안전함을 재천명한

바 있습니다. 미국연방 규정집에 MSG는 소금, 후추, 베이킹파우더와 함께‘일반적으로 안전한 물질 (GRAS:Generally Recog-
nized As Safe)’로 분류되어 있습니다. 

☞ FFAAOO//WWHHOO 합합동동 식식품품첨첨가가물물 전전문문가가 위위원원회회 ((JJEECCFFAA)) - 1987년 MSG의 안전성에 대해 재검토한 결과 안전성에 아무런 문제가 없
다는 결론을 내리고 ADI의 제한을 둘 필요가 없으며, 12주 미만의 유아들도 성인과 차이 없이 동일하게 소화 흡수한다고 재평가를
내렸습니다.

☞ 유유럽럽공공동동체체 식식품품 과과학학 위위원원회회 ((SSCCFF)) – 일일 권장 소비량을 정할 필요가 없는 물질이라고 1991년 재천명하여 안전한 물질임을 다시
확인하 습니다.

☞ 한한국국 - 한국 식품위생법에도 MSG를 인체에 안전한 식품첨가물로 정하여 사용법 및 사용량에 대해 전혀 규제하지 않고 있으며, 2010
년 3월 식품의약품안전청은 보도자료를 통해 MSG의 안전성과 기능성을 재확인하 습니다.

■ L- 루타민산나트륨의 기능성
L- 루타민산나트륨은 독특한 맛 umami의 근원이기 때문에 많은 식품들의 자연의 맛을 돋우어 줍니다. 이 감칠맛은 육류와 채소 요리
같은 단백질 함유 음식에 사용할 때 매우 효과적입니다. 짠맛이나 신맛과도 잘 조화되어 각종 소스와 드레싱에서도 효과적으로 작용합
니다. 
L- 루타민산나트륨 (MSG)의 염분 함유량은 식탁용 소금의 약 3분의 1 수준이며 그 자체가 짜지는 않지만, 소량의 L- 루타민산나트
륨과 낮은 수준의 소금을 사용하면, 전체 염분의 양을 최대 30%까지 줄이면서도 적정한 입맛을 유지할 수 있어 나트륨저감화 효과를
가질 수 있습니다.
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M H K 상 사

대 표 자 최 민 철

주 소 경기도 부천시 원미구 상동 402-1 대림아크로텔 630호 (우:420-814)

홈페이지 www.mhk.co.kr

E-mail mhktrade@unitel.co.kr

전 화 (032)655-0677, 324-2144 

팩 스 (032)655-0678

■ 회사 소개
저희 회사는 1987년 2월에 설립 (가업으로 3대째 과학기기 분야에 종사)하여 주로 물성 (physical property)과 관련된 기기를 판매하
고 있으며 식품, 농산물, 점착, 제약, 화학, 임산가공학, 섬유산업 그리고 포장 산업 등 다양한 분야에 기기를 공급하고 있습니다.

■ 전시품목
1. VolScan Profiler (laser를 이용한 부피측정기)
2. Texture Analyser (식품 물성분석기)
3. Micro Hammer Mill (실험실용 분쇄기)

■ 전시제품소개

부피측정기 물성분석기 실험실용 분쇄기
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㈜ 뉴트렉스테크놀러지

대 표 자 김 성 한

주 소 서울시 송파구 문정동 292 가든파이브 툴관 8층 S-21호

홈페이지 www.nutrex.co.kr

E-mail nutrex@nutrex.co.kr

전 화 02-3474-0490

팩 스 02-3474-0491

■ 회사 소개
(주)뉴트렉스테크놀러지는 R&D에 기반을 둔 기술집약적 기업으로 동서양의 양학적 지식 및 생명공학기술을 바탕으로 2002년 설립
되었습니다. 식품공학과 생명공학의 분야에서 독자적인 기술과 다수의 특허를 보유하고 있으며, 이를 통하여 혁신적인 기능성 식품 및
화장품/의약품 원료 등을 제공하는 것을 목표로 하고 있습니다. 
최근에는 BaoTou KeFa High Pressure Technology Co., Ltd.사와 국내 독점 공급 계약을 체결하여 경제적인 가격으로 우수한
기술의 첨단 초고압가공기기 (high hydrostatic pressure system)를 국내에 공급 할 수 있게 되었습니다. 
또한 연구 및 기술개발에 지원을 아끼지 않으며, 고객사 여러분이 신뢰하는 파트너가 되도록 끊임없이 혁신적인 기술 창출과 우수한 제
품개발을 위해 최선을 다하고 있습니다. 세계와 경쟁하여 한국제품의 자긍심을 높일 수 있도록 노력하는 기업이 되겠습니다. 앞으로도
계속 발전해 나가는 회사가 될 것을 약속드리며 고객사 여러분의 지속적인 관심과 성원 부탁드립니다. 

■ 전시품목
초고압가공기기 (high hydrostatic pressure system)

■ 전시제품소개
독점공급계약을 맺고 있는 BaoTou KeFa High Pressure Technology Co., Ltd.사의 제품으로 지속적인 기술개발로 인해 뛰어난
품질 외에도 경제적으로도 많은 이점이 있습니다. 

■ 제품종류

Specification Maximum
Pressure

Vessel
Volume

Vessel
Layout

Pressuring
Time Power Vessel

type
Experimental

spec 600 MPa 3L~5L Vertical
Frame

Less than
3 min. 5KW mono

Pilot spec 600 MPa 30L~100L
Vertical or
horizontal
Frame

Less than
5 min. 15KW~60KW mono or

duo

Production
spec 600 MPa 100L~500L

Vertical or
horizontal
Frame

Less than
5 min. 60KW~180KW

mono,
duo or
Quattro

Parallel 2 (Duo) vessel spec:HPP600MPa/2x300L Type
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주식회사 제너시스

대 표 자 윤 홍 근

주 소 서울특별시 송파구 문정동 150-25번지 제너시스 빌딩

홈페이지 www.genesiskorea.co.kr

E-mail 13084@bbq.co.kr

전 화 02-3403-9075

팩 스 02-3403-9059

■ 회사 소개
1. 세계 최대 최고의 프랜차이즈 그룹의 꿈을 향해 나아가는 기업
2. 고객과 함께 성장하는 프랜차이즈 전문 그룹
3. 제너시스는 1995년 세상에서 가장 맛있는 치킨 BBQ (Best of the Best Quality)를 시작으로 BHC, 닭익는마을, 도리마루, 치킨&

비어, BBQ참숯바베큐, U9, 올리브돈까스, 올떡, 썬구이, 맘앤팜, BBQ펀앤정 등 우수 12개 브랜드에서 전세계 3,800여 개 가맹점
을 운 하는 국내 최대,최고의 외식 프랜차이즈 그룹으로 성장하 음.

4. BBQ성공의 완벽한 인프라 시스템 (치킨대학, GNS Logistics, GNS Food)을 구성하여 생산에서 발주까지 세계인의 기준에 맞는
파워인프라를 구성.

5. 제너시스는“가맹점이 살아야 본사가 산다”는 경 이념을 바탕으로 가맹점과 더불어 잘 살 수 있는 나눔의 철학을 실천하고, 세계 최
고의 맛과 최상의 건강가치를 책임지는 고객 감동 경 으로 2020년 전 세계 50,000개 가맹점을 운 하는 천년기업 제너시스가 될
것임.
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IBS 2012

대 표 자

주 소 대구시 수성구 만촌1동 1356-51 성화빌딩 6층 IBS 2012 사무국

홈페이지 www.ibs2012.org

E-mail exhibition@ibs2012.org

전 화 053-746-9967

팩 스 053-742-9007

■ 회사 소개
2012년 9월 16일부터 21일까지 대구 EXCO에서 개최되는 제15차 세계생명 공학대회 및 전시회 (15th International Biotechnology
Symposium and Exhibition, IBS 2012)에 여러분을 초대합니다.

생명공학 분야의 세계적 학술대회인 IBS 2012는 "Innovative Biotechnology for Green World and Beyond" 의 주제로, 빠르게
성장하고 있는 생명공학의 기초 및 다양한 응용 분야의 연구 성과와 발전 방향, 그리고 21세기 녹색성장의 주요한 열쇠가 될 생명공학
의 혁신적 역할에 대한 논의가 이루어질 예정입니다.

특히 이번 대회는 아시아에서 3번째로 개최되는 만큼 국내 유관기관 및 기업들이 세계시장에서 위상을 높이고, 기업의 현황 및 비전을
적극적으로 홍보할 수 있는 기회를 제공하고자 다양한 프로그램을 마련하 습니다. 본 후원 프로그램에 참여하시는 기업들은 생명공학
분야의 저명한 학자들과의 네트워크를 구축할 수 있는 중요한 계기가 될 뿐만 아니라 기업의 이미지 제고 및 높은 마케팅 효과를 창출
할 수 있는 좋은 기회가 될 것으로 확신합니다. 생명공학 분야의 세계적인 학자와 국내외 연구기관들의 참가를 통해, 본 대회가 성공적
으로 개최되어 최신기술에 대한 정보 습득 및 상호협력을 구축할 장이 될 수 있도록 여러분의 많은 관심과 적극적인 참여 부탁드립니다.
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Jeong, Seonhwa P04-014
Jeong, Seul Gi P10-108
Jeong, Seung Il P11-035

P11-036
Jeong, Su-Hyeon P13-020
Jeong, Suk Hwang P02-012

P02-014
Jeong, Woo-Young P11-181
Jeong, Ye Ji P07-006
Jeong, Yizi P14-050
Jeong, Yong Seob P11-219

P11-220
Jeong, Yong Sun P13-035

P13-036
P13-037

Jeong, Yong-jin P12-057
P12-058

Jeong, Yoonhwa P09-020
P12-078
P12-080
P12-081

Jeong, Young-Su D3-2
Jeoung, Jun-Mo P11-192
Jerome, John SL2-1
Jhin, Changho P01-035
Ji, Geun Eog P11-028

P11-129
P12-022
P12-023
P12-030
P12-031

Ji, Hyun Chul TFS-4
Ji, Il-Yong P02-024
Ji, Seung Jun P02-004

P02-017
Jia, Yaoyao P11-207

P11-208
P11-214

Jiang, Jun P14-012
Jin, Chang Hyun P01-036
Jin, Dong Eun P11-002
Jin, Hyun-Hee P04-018
Jin, Kyong-Suk P11-118

P11-119
P11-124

Jin, Wen-Di P10-046
Jin, YongXie P11-011
Jin, Yoo-Jeong P11-175
Jo, Bun-Sung P11-133

P11-134
P11-135

Jo, Deokjo P01-032
P01-052
P15-006
P15-010
P15-040

Jo, EunJi P04-006
Jo, Eun-Kyoung P15-036
Jo, Heonjoo P08-016

P15-007
Jo, Hyejin P12-073
Jo, Jeong Hwa P10-016
Jo, Man-Hyun P01-066
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Jo, Mina P14-078
Jo, Seung Wha P14-060
Jo, SeungWha P11-073
Jo, Sun Young P11-110

P11-111
P12-024

Jo, Sung Ho P10-089
Jo, Sung-Hoon P11-191

P11-195
Jo, Wan Sin P10-030
Jo, Wook Hyun P15-021
Jo, Yeon-Ji P13-044

P13-045
P13-046
P13-047
P13-048

Jo, Younghee P06-030
Jo, Yu Na P11-001

P11-002
Jongjareonrak, Akkasit
 D8-2
Joo, In Sun P12-001

P12-002
Joo, Seong Soo P16-014
Joo, SeongSoo P16-013
Joseph, Serlene D6-2
Joung, In-Young P12-003
Ju, Jihyeung P11-174
Ju, Yun Hye P11-064
Julie, Wiacek SL3-3
Jun, Da Som P14-040
Jun, Hyejung P12-011
Jun, Jong Gab P11-149
Jun, Soo Jin P13-033
Jun, Soojin P13-005
Jun, Soojin D10-2
Jun, Tae Ik P14-018
Jun, Woojin P11-197

P11-198
P11-202
P11-203
P11-213

Jun, Yujin P14-059
Jung, Chae Lim P11-122

P11-123
P11-138

Jung, Chaelim P11-128
P11-140

Jung, Chang Hwa P01-074
P11-163
P11-171

Jung, Dae Ho P08-034
Jung, Dong-Hyun P12-059
Jung, Eun Hee P08-013
Jung, Eun Young P11-026

P11-027
Jung, Eun-Young P13-027
Jung, Ha-Young P11-217
Jung, Hee Ye P14-089
Jung, Hee Yeon P14-112
Jung, Heeyong P01-079
Jung, Hong Rae P15-021
Jung, Hyun Jung P07-001

P11-015
Jung, Jayoung P01-044

Jung, Ji Eun P11-164
P14-078

Jung, JiHee P11-178
Jung, Ji-Hee P11-176
Jung, Ji-Hoon P12-039
Jung, Jin-Woo P12-041
Jung, Jong-Hyun P12-041

P12-042
P12-043
P12-044
P12-059
P12-060

Jung, Junho P08-002
Jung, Kwang-Ho P14-081
Jung, Kynsuk P10-057
Jung, Kyoung Hun P12-002
Jung, Kyu Seok P10-117
Jung, Kyu Suk P10-032
Jung, Kyung-Ju P01-013

P01-014
P09-006
P09-007
P11-043

Jung, Kyu-Seok P10-035
P10-039

Jung, Leejin P05-006
Jung, Misun P08-004
Jung, Myung Hoon P14-077
Jung, Sang-Min P12-010
Jung, Seok Tae P12-082
Jung, Seul A P14-028

P14-089
Jung, Seul-A P14-026

P14-027
P14-029
P14-090

Jung, Seung-Hyeon P01-053
Jung, So Hee P06-018
Jung, So Young P01-028
Jung, Su-Mi P11-095
Jung, Sun Young P11-037
Jung, Sung Geun P16-007
Jung, Sung Keun P11-039
Jung, Sunguk P01-045
Jung, Sung-Wook P14-069
Jung, Tae Wook P01-017

P01-018
P01-019

Jung, Wan Sik P12-047
Jung, YeonSeop P11-142
Jung, Young-Tae P11-143

P11-144
Jung, Yu-Jung P06-029

K

Ka, Eun-Hye P11-190
P12-077

Ka, Mi Hyun P01-068
P08-034

Kalbach, Van SL2-1
Kamalul Aripin Nurul 
Fadhilah

P13-026
Kang, Byeong-Chul

 TFS-1
Kang, Dae-Won P10-033
Kang, Dong Hyun P10-061

P10-062
P10-105
P10-106
P10-108

Kang, Dong Kyoon P14-041
Kang, Dong-Hyun P10-060

P10-075
Kang, Duck Boung P08-015
Kang, EunJung P04-008
Kang, Hae-Nah P06-022
Kang, Hee Kwon P12-032
Kang, Heui-Yun D15-2

P12-053
P12-054
P12-055
P12-056
P12-072
P14-070
P14-071
P14-072

Kang, Hyang-Rin P12-013
Kang, Hye Ryung P11-138

P11-139
P11-141

Kang, Hye-Ryung P11-128
Kang, HyeSook P11-200
Kang, Hyo-Jeong P14-101
Kang, Hyunwol P10-110
Kang, Iksoon D6-1
Kang, Jae-Heon YIAS-4
Kang, Jeong-Han P11-217
Kang, Jeong-Hwa P01-011

P01-013
P01-014
P01-015
P01-016
P01-020
P01-022
P09-006
P09-007
P11-043

Kang, Jieun P07-008
Kang, Ji-Eun P12-045
Kang, Jin-Won P14-024
Kang, Kyoung Myoung

P12-051
P12-052

Kang, Kyung Goo P01-062
Kang, Min-Seung P07-003

P07-004
Kang, Miran P11-166
Kang, Sang Mo P10-013
Kang, Seong Mi P07-006
Kang, Seong-Mook P16-010
Kang, Sin-Kwon P11-109
Kang, Soon Ah P11-127

P11-129
P12-038
P15-025

Kang, Suk-Ho P10-004

Kang, Sukwon P01-006
Kang, Sun-Ae P11-133

P11-134
P11-135

Kang, Sung Tae P01-037
P08-015

Kang, Sun-Hee P11-060
Kang, Tae Seok P01-044

P01-075
Kang, Wiesoo P06-018
Kang, Wonku D9-3
Kang, Yi-Rang P14-003
Kang, Young Won P10-041
Kashif, Akram P01-032
Kathariou, Sophia SL2-1
Kelley, Lauren SL2-1
Ki, Gyeongnam P09-014
Kim, Ae Jung P14-009
Kim, Ae-Jin P13-042

P13-043
Kim, Aeyoung P10-008

P10-009
Kim, Ara P04-007
Kim, Beom-Jeong P11-213
Kim, Bo Hyun P06-009
Kim, Bo Min P01-088
Kim, Bong Kyun P11-042
Kim, Bong-Joo P10-003
Kim, Bo-Ra P13-042

P13-043
Kim, Boyoung P12-078
Kim, Bu Min P06-008
Kim, Bum Keun P13-039

P13-041
Kim, Bum Sik KNFS-4
Kim, Bum-Keun P14-079

P15-022
Kim, Byeong Keun P07-001

P11-015
Kim, Byeong Sam P08-021

P13-023
Kim, Byeong-Sam P08-031

P13-024
Kim, ByoungMok P11-178
Kim, Byoung-Mok P02-022

P02-024
P11-176

Kim, Byung Chan P13-006
P13-007
P13-009

Kim, Byung Seok P10-010
Kim, Byung Woo P11-118

P11-119
P11-124

Kim, Byung-Wook P16-009
Kim, Byung-Yong P14-018

P14-019
P14-020
P14-080

Kim, Byuong-Mok P02-023
Kim, Chang-Hee P14-062
Kim, Chan-Mi P11-056

P11-058
P11-060

Kim, Cheon Hoe P01-068
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P08-034
Kim, Cheong Tae P07-001

P11-015
Kim, Cheongtae P01-010
Kim, Cheong-Tae P01-046

P10-013
P10-014
P10-015

Kim, Cho R. P11-020
Kim, Chong-Tai KNFS-1

P14-031
P14-096
P14-097
P14-098
P14-100

Kim, Choonyoung SL3-3
Kim, Chul-Ho P11-127
Kim, Chul-Jin P14-031

P14-096
P14-097
P14-098
P14-100

Kim, Chulyoung P10-007
Kim, Chung-Kon P11-082

P11-089
P14-054

Kim, Dae Hee P14-060
Kim, Dae Hyun P01-046
Kim, Dae-Ho SL1-2
Kim, Daehwan P01-045
Kim, Dae-Hwan P10-004
Kim, Dae-Hyun P14-013
Kim, Dae-Jung P11-044

P11-082
P11-089
P14-054

Kim, Dae-Ok P11-146
P11-148
P11-151

Kim, Dan Bi P09-002
Kim, Daram P11-166
Kim, DaSom P10-107
Kim, Deuk Min P08-034
Kim, Do-Hee P14-057

P14-058
P14-099

Kim, Dong Chul P14-112
Kim, Dong Chung P14-067

P14-068
Kim, Dong Hee P07-001

P11-015
Kim, Dong Hyun P14-028

P14-089
Kim, Dong Min P10-078
Kim, Dong Yong P01-036
Kim, Dong-Gu P11-103

P11-104
Kim, Donghee P10-101
Kim, Dong-Ho P14-092

P14-094
Kim, Dong-Hyun P14-026

P14-027
P14-029
P14-090

Kim, Dong-Kwang P14-062

Kim, Dongman P08-001
P08-035

Kim, DongSoo P11-178
Kim, Dongsoo P11-052
Kim, Dong-Sub P11-043
Kim, Dong-Sul D4-4
Kim, Doo-Ho P10-033
Kim, Doori P06-015
Kim, Do-Yeon P14-031

P14-098
Kim, Duwon P11-074
Kim, Duwoon P10-090

P10-091
P10-092
P10-093

Kim, Eui Young P12-032
Kim, Eui-Su P11-189
Kim, Eun Hye P16-004
Kim, Eun Mi P07-009

P07-010
P14-087
P14-093

Kim, Eun Sil P10-084
P10-087

Kim, Eun-Ha P10-029
Kim, Eun-Hae P04-015
Kim, Eun-Hee P11-060
Kim, Eunji P12-081
Kim, Eun-Jin P10-112
Kim, Eun-Joo P12-016
Kim, EunMi P01-048
Kim, Eun-Mi P04-015
Kim, Eun-Ok P01-042

P01-043
Kim, Ga Ram P02-012

P02-014
P02-016

Kim, Gui-Ran P01-032
P01-056
P01-058
P15-006
P15-010

Kim, Gun-Hee P10-095
P10-097
P10-109
P11-003
P11-004
P11-167
P11-172

Kim, Gwang-Hee P10-069
P10-070
P10-071
P10-072
P10-073

Kim, Gye Won P09-021
P09-022

Kim, Gyo-Nam SL3-3
Kim, HaeBok P16-013
Kim, Haeng Ran P01-084

P01-085
P01-086
P01-087
P01-088

Kim, HaengRan P11-011
Kim, Haengran P07-007

Kim, Haeng-Ran P07-002
P07-003
P07-004
P11-147

Kim, Hae-Won P11-053
Kim, Hae-Yeong P10-055

P12-084
P16-015
P16-016

Kim, Hak-Ryul P12-009
Kim, Hak-Sung D3-2
Kim, Han Joong P13-033
Kim, Han Sup P08-019
Kim, Han sup P09-010
Kim, Han Teak P15-021
Kim, Ha-Na P10-069

P10-070
P10-071
P10-072
P10-073

Kim, Han-Bit P14-057
P14-058
P14-099

Kim, Ha-Neul P14-013
Kim, HaNi P11-178
Kim, Hea Bok P16-014
Kim, Hee Jung P16-014
Kim, Hee jung P09-005
Kim, Hee Sun P14-009

P14-010
P14-011

Kim, Hee Sung P10-081
Kim, Hee-Dong P12-053

P12-054
P12-055
P12-056

Kim, HeeJung P16-013
Kim, Heemin P11-163
Kim, Hee-Young P06-010

P06-011
Kim, Heon Woong P01-084

P01-085
P01-086
P01-087
P01-088

Kim, Heon-Woong P11-147
Kim, Hey-Ryun P01-079
Kim, HooKyoung P11-200
Kim, Hoon P11-103

P11-104
P14-112

Kim, Hunjung P01-045
Kim, Hyang Sook P06-021
Kim, Hye In P06-009
Kim, Hye Jin P07-009

P07-010
Kim, Hye K. P11-020

P11-021
P11-022

Kim, Hye Won P10-080
P10-082
P10-083

Kim, Hye Young P01-039
P01-040
P01-041

P11-098
P11-099

Kim, Hyea Mi P08-034
Kim, Hye-Jin P11-047

P12-037
Kim, Hye-Kyung P11-067
Kim, Hye-Lim P04-012
Kim, Hyeo Joong P10-007
Kim, Hyeon Jeong P02-001

P02-002
P02-003
P02-004
P02-005
P02-006
P02-008
P02-009
P02-010
P02-011
P02-012
P02-014
P02-016

Kim, Hyeon Ju P11-001
Kim, Hyeon-A P11-204
Kim, Hyeong Sang P15-004
Kim, Hye-Rim P12-012
Kim, HyeRyun P12-013

P12-014
P12-015

Kim, Hye-Ryun D15-4
Kim, Hye-Won P11-082

P11-089
P14-054

Kim, Hyo Jung P11-122
P11-123
P11-128
P11-138
P11-140
P11-141

Kim, Hyojin P16-021
Kim, Hyong-Ha P01-033

P01-034
Kim, Hyuk-Il P14-044
Kim, Hyun Jee P14-028

P14-089
Kim, Hyun Ju P11-166
Kim, Hyun Jung P01-009

P11-114
P11-115
P11-116
P11-117

Kim, Hyun Young P01-017
P01-018
P01-019

Kim, HyungDae P11-145
Kim, Hyung-Ku P11-213
Kim, Hyung-Kyung P11-072
Kim, Hyun-Jee P14-026

P14-027
P14-029
P14-090

Kim, Hyun-Jeong P01-064
P11-143
P11-144
P13-019

Kim, Hyun-Jin P11-018
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Kim, Hyun-Ju P11-070
Kim, Hyunjung D1-3
Kim, Hyun-Ku P15-006
Kim, Hyun-Kyung P04-001
Kim, Hyun-Seok D2-5

P05-003
P06-004
P06-007
P06-012
P14-018
P14-023
P14-030
P14-032
P14-033
P14-040

Kim, Hyun-Woo P01-020
Kim, Il Hwan P10-078
Kim, Il Yong P02-012

P02-013
P02-014
P02-015
P02-016

Kim, In Cheol P11-094
P12-046
P12-049
P14-063

Kim, In-Ah P04-013
Kim, In-Hah P08-032
Kim, In-Ho P11-045

P11-050
P11-052

Kim, Inhwan P01-045
Kim, In-Hwan P12-044
Kim, In-Hye P11-147
Kim, Inyong P12-080
Kim, Jae Cherl P06-029
Kim, Jae Hwan P11-025
Kim, Jae Hyun P01-084

P01-085
P01-086
P01-087
P01-088

Kim, Jae Soo C-1
Kim, Jae Won P14-076

P14-077
Kim, Jaehan P12-063

P12-064
Kim, Jae-Ho D15-4

P01-079
P12-013
P12-014
P12-015

Kim, Jae-Hun P06-032
P11-087
P11-088
P11-091
P11-096
P11-100
P11-101
P14-091
P14-108

Kim, Jae-Hwan P16-015
P16-016

Kim, Jae-Hyun TFS-2
Kim, Jaekwang P16-021

Kim, Jae-Kyung P11-087
P11-088
P11-091
P11-096
P11-100
P11-101

Kim, Jae-Min P08-031
Kim, Jae-Nam D5-4
Kim, Jae-Won P10-110
Kim, Jason K. PL-2
Kim, Jee Eun P01-062
Kim, Jeong Ah P12-030
Kim, Jeong Won P13-035

P13-036
P13-037

Kim, Jeong-Mok P10-096
Kim, Jeong-Sook P10-056
Kim, Jeong-sook P11-154
Kim, Jeong-un P10-098
Kim, Ji Eun P09-019
Kim, Ji Hoe P01-063
Kim, Ji Hye P02-003

P02-008
P02-009
P02-010
P02-011
P02-015

Kim, Ji Hyun P15-019
Kim, Ji Sun P13-001
Kim, Ji Yeun P12-027

P12-028
Kim, Ji Young P08-021

P13-023
P15-014
P15-015
P15-016
P15-023
P15-024
P15-025

Kim, Ji-Eun P11-047
P12-036
P14-043

Kim, Ji-Hee P08-014
Kim, Jiho P15-027
Kim, Ji-Hye P11-212

P12-004
P12-006

Kim, Jihyeon P12-064
Kim, JiHyo P10-104
Kim, Ji-Myoung P06-019
Kim, Jin Beom P10-117
Kim, Jin Chul P16-022
P16-023 P16-024

P16-025
P16-026
P16-027
P16-028
P16-029

Kim, Jin Hak P12-051
P12-052

Kim, Jin Hee P11-218
P14-039

Kim, Jin Kyu P11-150
Kim, Jin Soo P11-024
Kim, Jin Young P11-065

Kim, Jina P07-005
Kim, Jin-Hyo P12-070

P14-012
Kim, Jin-Kyoung P11-184

P11-185
P11-189

Kim, Jin-Soo P02-001
P02-002
P02-003
P02-004
P02-005
P02-006
P02-008
P02-009
P02-010
P02-011
P02-012
P02-013
P02-014
P02-015
P02-016
P02-017
P11-052

Kim, Jin-Sung P11-134
Kim, Ji-Sun P01-049
Kim, Ji-Yeon P12-009
Kim, Ji-Young P10-033

P13-024
Kim, Jong Bae P07-006

P09-008
P16-004

Kim, Jong Dai P11-076
Kim, Jong Hoon P08-021
Kim, Jong Yeon P11-197
Kim, Jong-Hun P14-091

P14-108
Kim, Jongkee PHQS-2

PHQS-4
Kim, Jong-Myung P10-059
Kim, Jong-Oh P10-091

P10-093
Kim, Jong-Sang P11-122

P11-123
P11-128
P11-137
P11-138
P11-139
P11-140
P11-141

Kim, Jong-Sik P11-007
Kim, Jong-Soo P08-031
Kim, Joo-Sung P10-018

SL2-1
Kim, Joo-Yeon P12-058
Kim, Joo-Yoen P12-057
Kim, Ju P11-034

P11-035
P11-036

Kim, Juhyeon P10-057
Kim, Juhyun P10-032
Kim, Jun Tae D7-2
Kim, Jung Bong P01-084

P01-085
P01-086
P01-087

P01-088
Kim, Jung Hun P01-027
Kim, Jung In P01-017

P01-018
P01-019

Kim, Jung Mi P09-018
Kim, Jung Nyun P01-037
Kim, Jung-A P01-009
Kim, Jung-Beom P10-004
Kim, JungBok P10-103
Kim, JungBong P11-011
Kim, Jungbong P07-007
Kim, Jung-Bong P07-002

P07-003
P07-004

Kim, Jung-Hyun RIAS-2
P15-038
P15-039

Kim, JungNyun P10-103
Kim, Jung-Seok P14-044
Kim, Ka Young P14-023

P14-040
Kim, Kee-Hong SL3-3
Kim, Kee-Jong P11-165
Kim, Kee-Tae P11-168

P11-169
P11-170

Kim, Ki Hwa P01-062
Kim, Ki Hyun P02-001

P02-002
P02-003
P02-004
P02-005
P02-006
P02-008
P02-009
P02-010
P02-011
P02-012
P02-013
P02-014
P02-015
P02-016

Kim, Ki Young P01-017
P01-018
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Kim, Ki-Hwa P01-050
Kim, Ki-Hwan P10-102
Kim, Kil-Ja P01-013

P01-016
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P14-026
P14-027
P14-028
P14-029
P14-089
P14-090
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Kim, Kwang-Ok P04-001
Kim, Kwangyup P07-007
Kim, Kwon Bum P13-001

P13-003
P13-004

Kim, Kyeong Mi P14-063
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Kim, Kyeong-Yeol P10-042
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P10-045
P10-049

Kim, Kye-Sun P14-020
Kim, Kyoung Min P13-021
Kim, Kyu-Cheon P14-012
Kim, Kyung Hee P11-004
Kim, Kyung Hyun P11-130
Kim, Kyung Tack P09-016
Kim, Kyung-Ai P13-014
Kim, Kyung-Heon P06-030
Kim, Kyung-Im P11-153
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Kim, Kyung-Je P12-083
Kim, Kyungmi P11-198

P11-203
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Kim, Kyung-Tack P11-120
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P12-010
P12-029
P14-027
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Lee, Seung Ri P11-028
Lee, Seung-Cheol P14-064
Lee, Seung-Chol P01-070
Lee, Seung-Eun P13-022
Lee, Seung-Hoon P11-007
Lee, Seung-Joo P04-005

P04-018
Lee, Seung-Ju P14-017
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Lee, Shin Ho P12-051
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Lee, Si Kyung D6-3
Lee, Si Won P10-076
Lee, Si-Kyung P13-003
Lee, Simyung P16-021
Lee, Soen-Kyong P09-007
Lee, Sol-ji P06-020
Lee, Soo Bok P12-048
Lee, Soo-Bok P06-022
Lee, Soohyung P08-017
Lee, Soon Ho P10-013
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Lee, Soon Min P14-018
Lee, Su Yeon P10-061
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Lee, Subin P09-004
Lee, Su-Bok P11-095
Lee, Sujin P10-017
Lee, Sujin Susan P14-037
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Lee, Su-Kyung P01-034
Lee, Sulhee P10-026

P12-017
Lee, Sun Ho P11-010
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Lee, Sun Young P12-027

P12-028
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Lee, Sunghwan P08-006
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Lee, Ung Soo P16-002
Lee, Won Jae P14-101
Lee, Won-Gyeong P10-042
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Lee, Yeon-Hee P11-053
Lee, Yeonmi P11-120
Lee, Yeon-Sul P13-002
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P14-033
Lee, Yong Hwan P01-018
Lee, Yong Kwon P11-005
Lee, Yong-Jin P16-003
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Lee, Yoon-Jin P16-003

P16-005
Lee, Youn Ri P01-018
Lee, Youn Suk P08-012
Lee, Young Hwan P11-112
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Lee, Young Joo P01-044
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P13-023

Lee, Young Jun P11-042
Lee, Young Min P01-084
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Lee, Young Su P12-048
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Lee, Young-Chul P11-051
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Lee, Young-Duck P10-003
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P09-006
P09-007
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Lee, Yu-Jin P01-042
P01-043
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Lee, Yun-Jung P01-050
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P10-009
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Lim, Hye Jin P06-008
Lim, Hyung Kun P10-102
Lim, Hyung-Woo P16-010
Lim, Jae Kag P14-039

P14-084
P14-107

Lim, Jae-Hwan P14-030
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P14-033

Lim, Jeong Ho P01-079
Lim, Jeong-Ho P08-007
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Lim, Yong-Pyo P01-066
Lim, Yongrae P01-031
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Lin, Chia-Min D13-2
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P11-205

Maeng, Jin-Soo P14-096
P14-097
P14-098
P14-100

Mah, Jae-Hyung D13-4
P10-020



2012 KoSFoST

408

P10-021
P10-022
P10-023
P10-024
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Meng, Xiangpeng P01-066
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Min, Byung Jick P06-023
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Min, Sang-gi D6-5
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Mo, Eun Kyoung P01-039
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P01-015
P01-016
P01-020
P09-006
P09-007
P11-043

Nam, Woo-Seon P13-013
Nam, Young Ju P08-017
Namkoong, Seulgi P01-031
Nguyen, Quang-Vinh

P11-074
No, Junhee P06-019

P06-031
No, Na Young P01-085

No, Tae Hoon P05-001
No, Youn P11-068
Noh, Bong Soo D15-5

P01-050
P01-062
P01-082

Noh, Min-Seok P10-096
Noh, Yoon P13-014
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Oh, Bok-Jin P15-042
Oh, Bong-Yun P01-011

P01-013
P01-014
P01-015
P01-016
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P09-007
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Oh, Chang-Sik P12-042
Oh, Chul-Hwan P14-068
Oh, Deog-Hwan P10-069
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Oh, Deuk Sil P13-006
P13-007
P13-008
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Oh, Dong-Hwan P01-055
Oh, Ga Hui P11-049
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P14-082

Oh, Hyun Wook P12-007
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Oh, Hyun-Jung P14-100
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Oh, In Seok P01-017

P01-018
P01-019

Oh, Jae Min P13-021
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Oh, Jae-Myoung P01-060
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Oh, Ji Eun P01-067

P04-019
Oh, Jieun P04-011
Oh, Ji-Eun P15-043

P15-044
Oh, Jihye P09-003
Oh, Jin Sun P11-028
Oh, Ji-Sun P11-217
Oh, Jungmin P15-007
Oh, Jun-Gu P11-217

Oh, Ki-Wan FFS-2
Oh, Kyung Seo P10-092
Oh, Kyung-Suk P08-017
Oh, Kyungtack P11-203
Oh, Mi P11-130
Oh, Mi Hyun P11-041
Oh, Mihwa P10-088
Oh, Mi-hwa P10-074
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Oh, Myung-Joo P10-091

P10-093
Oh, Nam-Soon P14-068
Oh, Sang Woo AIAS-3
Oh, Sangsuk P09-018

P10-017
P10-076

Oh, Sea-Kwan P11-044
P11-082
P11-089
P14-054

Oh, Se-Wook P10-019
P10-028
P10-029
P10-031

Oh, Song Min P06-017
Oh, Sung-Hoon P11-027
Oh, Won Young P01-037
Oh, You Na P11-118

P11-119
P11-124

Oh, You Sung P11-054
P11-055

Oh, You-Kyung P01-080
Oh, You-Sung P11-079
Oh, Yu Jin P12-017
Om, Ae Son P07-006

P09-008
P16-004

Osborne, Timothy F.
 SL2-5

P

Paek, Hee Jeong P13-021
Paek, Ji Hoon P11-127

P11-129
Paik, Hyun-Dong P11-112

P11-164
P11-168
P11-169
P11-170
P12-067
P12-069
P14-078

Paik, Sae-Yeol-Rim
P13-015
P13-028

Pan, Cheol-Ho P14-110
Pang, Minzhe P11-027
Park, Beom-Young P10-111
Park, Bo-Geum P10-069

P10-070
P10-071
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P10-072
P10-073

Park, Bookyung P10-099
Park, Byoung Il P10-081
Park, Byung-Geon P11-033
Park, Byung-Gyu P11-077
Park, Chan-Eun P14-079

P15-022
Park, Chan-Ju D5-5
Park, Chan-tack P13-031
Park, Cheon-Kyu P11-103

P11-104
Park, Cheon-Seok P09-021

P09-022
P12-041
P12-042
P12-043
P12-044
P12-059
P12-060
P12-066

Park, Cheon-Soo P04-005
P04-018

Park, Chi Youl P01-077
Park, Chul Soo P11-024
Park, Da Yeon P12-048
Park, Dong-Cheol P12-036
Park, Dong-June P13-039
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Park, Dong-Sik P11-147
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P01-052
P15-006
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Park, Gye Won P15-008
Park, Han-Cheol P14-034
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P02-018
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Park, Hong-Ju P07-002

P07-003
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Park, Ho-Won P10-067
Park, Hwa Sik P13-008
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Park, Hye-Jin P01-054
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P11-113
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Park, Hye-Sun P14-069
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Park, Hyo-Jin P14-083
Park, HyoungSu P10-094
Park, Hyun Jin P13-004
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Park, Hyun Kyung P09-011
Park, Hyungho P08-006
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P12-034

Park, Hyung-Yul P11-125
P11-126

Park, Hyun-Joo P15-017
P15-018

Park, Hyunjung P10-053
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Park, Il-Bum P14-034
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P11-123
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P11-138
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Park, In Sun P01-062
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Park, In Tae P12-053
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Park, In-Seon P01-050
P08-020
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Park, Intae D15-2
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P09-023
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Park, Jang-Woo P09-021
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P14-066
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Park, Jeong Yun P10-063
Park, Jeongjin P11-202
Park, Jihoon P10-098
Park, JiHye P11-200
Park, Ji-Hye P08-027

P12-045
Park, Jihyun P12-026
Park, Jin Wook P11-171
Park, Jin-Byung P12-003
Park, Jin-Hee P14-081
Park, Jisung P01-038
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Park, Ji-Yeon P11-102
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Park, Jiyong P10-077
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P16-008
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Park, Jong-Dae P14-062
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Park, Jong-Hyun P10-003
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P10-048
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Park, Jong-Su P01-021
Park, Jong-Tae P01-066

P12-066
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Park, June-Hong P11-144
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Park, Jung-Eun P14-024
Park, Jung-Hyun P11-047
Park, Jung-Mi P14-051
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Park, JungWoo P15-014

P15-015
P15-016
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P15-024

Park, Jwa-Haeng P01-055
Park, Kee Jai P01-079
Park, Kee-Jae P08-009
Park, Kee-Jai P08-008
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P11-059
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Park, Keun-Young P15-043
Park, Ki Hwan P08-032
Park, Ki Moon P01-086
Park, Ki-Hwan P10-094
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Park, Kimoon P11-032
Park, Kwan Hwa P16-019
Park, Kwan-Su P01-022
Park, Kwon Hyun P02-001
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P02-004
P02-005
P02-006
P02-008
P02-009
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P02-011

Park, Kyeong Hun P10-117
Park, Kyeong-Hun P10-010
Park, Kye-Won P11-013

P11-014
Park, Kyoung Yeol P11-054
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Park, Kyung A P11-114

P11-115
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Park, Kyung Sun P12-038
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P11-092
Park, Kyung-Min P05-005
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P09-006
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Park, Seong-Soon P08-008
P08-009

Park, Seulki P12-035
Park, Seung Young

P01-061
Park, Seung-Kook P01-023

P01-024
Park, Seungwon P11-077
Park, Shin Young P10-064

P14-087
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Park, So Young P11-150
Park, Sol P11-068

P13-013
Park, So-Lim P12-050
Park, Soo Hyoung P12-038
Park, Soo Jin P11-086

P11-092
Park, Soo jung P14-007
Park, Soon-Hwa P11-143
Park, SoYeon P11-024
Park, Su-Beom P12-017
Park, Su-Bum P11-111
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Park, Sue Jee P01-062
Park, Su-Hee P10-045

P10-056
Park, Sun Young P13-006
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Park, Sun Yung P13-007
Park, Sung Jin P09-019
Park, Sung-Hee P11-166
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P11-016
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P01-002
P05-001
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P11-014
Seo, Da Woom P16-014
Seo, DaWoom P16-013
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