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Distinguished Lifetime Achievement Award Lecture

 [DA]  Distinguished Lifetime Achievement Award Lecture

August 18 (Thu) / Rm325

Chair: Bong Soo Noh (Seoul Women's University, Korea)

DA-1 14:10-14:50
Suk Hoo Yoon (Woosuk University, Korea)
A Journey to Lipid Biotechnology and Chemistry - From Single Cell Oil to 
Lipidomics
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Plenary Lectures

 [PL-1]  Plenary Lecture 1

August 17 (Wed) / Rm325

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

 14:00-14:50
Jin-Ho Seo (Seoul National University, Korea)
Application of Microbial Factory Technology to Food Biotechnology: Para-
digm Shift from Experience-dependent to Principle-based

 [PL-2]  Plenary Lecture 2

August 18 (Thu) / Rm325

Chair: Hyo-Nam Song (Semyung University, Korea)

 09:00-09:50
Christer Hogstrand (King’s College London, UK)
The Dangers of Food: Toxicity and Risk Assessment of Dietary Contaminants

 [PL-3]  Plenary Lecture 3

August 19 (Fri) / Rm325

Chair: Eunok Choe (Inha University, Korea)

 09:00-09:50
E. Allen Foegeding (North Carolina State University, USA)
Food Science Challenge for Feeding the World in 2050
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International Symposium

 [IS1]  Food Biotechnology for CO2 Reduction

August 17 (Wed) / Rm325

Co-organized by Food Biotechnology and Bioengineering Division, KoSFoST 
Climate Mitigation Technology Program, National Research Foundation of Korea

Chairs: Jin-Ho Seo (Seoul National University, Korea),  
Sang-Ho Yoo (Sejong University, Korea)

IS1-1. 15:00-15:30
Yong-Su Jin (University of Illinois at Urbana-Champaign, USA)
Engineered Yeast Capable of Fixing Carbon Dioxide for Reducing Green-
house Gas Emission

IS1-2. 15:30-16:00
Sang-Hyun Pyo (Lund University, Sweden) 
Bio-based Chemicals and Polymers for Sustainable Food Industry

IS1-3. 16:00-16:30
Baek-Seok Lee (CJ CheilJedang, Korea) 
Strain and Process Development for Food Additives Production Based on 
Multi-Omics Technologies

IS1-4. 16:30-17:00
Tae-Jip Kim (Chungbuk National University, Korea)
Enzymatic Production of Prebiotic Carbohydrate Materials via Synergistic 
Actions of Hemicellulose-degrading Enzymes

IS1-5. 17:00-17:30
Yong-Cheol Park (Kookmin University, Korea) 
Yeast Metabolic Engineering for the Industrial Production of Cellulosic 
Ethanol
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 [IS2]  Smart Agri-foods: Meeting with IoT and Agri-foods

August 18 (Thu) / Rm325

Co-organized by Food Laws and Regulations Division, KoSFoST

Chairs: Kwang-Geun Lee (Dongguk University, Korea),  
Jooryang Lee (STEPI, Korea)

IS2-1. 10:00-10:40
Gerhard Schiefer (University of Bonn, Germany) 
Moving the Food Sector towards the Future Internet – Background and 
Initiatives 

IS2-2. 10:40-11:10
Yimin Wei (Institute of Food Science and Technology, CAAS, China) 
The Development of Food Industry and Application of Information Tech-
nology in China

IS2-3. 11:20-12:00
David Poulsen (Department of Agriculture and Fisheries, Queensland, 
Australia)
Joining the Dots: How Linking Traditional Methods and Modern Technolo-
gies via the IoT Will Change Queensland’s Agriculture and Food Production 
Systems

IS2-4. 12:00-12:30
In-Bok Lee (Seoul National University, Korea) 
Future-oriented Post Harvest Technology of Food Products in Korea 
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 [IS3]  Food Safety and Next Generation Sequencing

August 18 (Thu) / Rm325

Co-organized by Food Safety Division, KoSFoST

Chairs: Gyung Tae Chung (Ministry of Food and Drug Safety, Korea) 
Ju-Hoon Lee (Kyung Hee University, Korea) 

IS3-1. 15:00-15:30
Bart C. Weimer (UC Davis, School of Veterinary Medicine, USA)
Food Safety and the Role of Genomics for the Future

IS3-2. 15:30-16:00
Mark L. Tamplin (University of Tasmania, Australia)
Predictive Models to Manage Safety and Quality Risks in Complex Food 
Supply Chains

IS3-3. 16:00-16:30
Vincent Bulone (The University of Adelaide, Australia; Royal Institute of 
Technology, Sweden)
Targeting Cell Wall Polysaccharide Biosynthesis in Oomycete Pathogens 
for Disease Control in Crops and Fish and Food Sustainability 

IS3-4. 16:30-17:00
Byung-Yong Kim (ChunLab Inc., Korea)
Application of NGS Technologies for Identification, Surveillance, and Epi-
demiology of Food-borne Pathogens

IS3-5. 17:00-17:30
Dave Boxrud (Minnesota Department of Health, USA)
The Utility of Whole Genome Sequencing for Identification of Foodborne 
Outbreaks in the United States
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 [IS4]  Starches: From Structure to Novel Applications

August 19 (Fri) / Rm325

Co-organized by Food Carbohydrate Division, KoSFoST

Chairs: Moo-Yeol Baik (Kyung Hee University, Korea),  
Hyun-Jung Chung (Chonnam National University, Korea)

IS4-1. 10:00-10:40
Yong-Cheng Shi (Kansas State University, USA)
Preparation and Glycemic Response of Crystalline Short Linear α-Glucans 
from Debranched Waxy Maize Starch

IS4-2. 10:40-11:10
Young-Rok Kim (Kyung Hee University, Korea)
Functional Amylose Microparticles Prepared by Self-Assembly of Amylo-
dextrins

IS4-3. 11:20-12:00
Eric Bertoft (Åbo Akademi University, Finland)
A Building Block Backbone Model of Amylopectin Structure

IS4-4. 12:00-12:40
Yongfeng Ai (University of Saskatchewan, Canada)
Physical Properties and Physiological Effects of Resistant Starches Modi-
fied from High-amylose Corn Starch
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Industry-Academy Symposium

 [IAS1]  Biological Function and Metabolomics of Fermented Foods

August 18 (Thu) / Rm324A

Sponsored by CJ CheilJedang Corporation

Chairs: Hyung-Hee Baek (Dankook University, Korea), 
Donghwa Chung (Seoul National University, Korea)

IAS1-1. 10:00-10:35
Yong Heo (Catholic University of Daegu, Korea)
Effects of Fermented Soybean Intake on the Overall Immune Safety, 
Humoral-Cellular Immunity in Mice

IAS1-2. 10:35-11:10
Choong Hwan Lee (Konkuk University, Korea)
Metabolomics Based Interpretation of Fermented Foods

IAS1-3. 11:20-11:55
Sae-Hun Kim (Korea University, Korea)
Probiotics and Their Fermented Foods in Health and Disease

IAS1-4. 11:55-12:30
Jae-Joon Lee (Chosun University, Korea)
Ameliorating Effect of Gochujang Products Prepared Using the Grain Koji 
and Soybean Meju on Diet-induced Obese Rats
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 [IAS2]  Prospect of Amino Acids Functional Technology

August 18 (Thu) / Rm324A

Sponsored by Amino Acid Research Association, KoSFoST

Chairs: Pahn-Shick Chang (Seoul National University, Korea),  
Jae-Hak Moon (Chonnam National University, Korea)

IAS2-1. 15:00-15:35
Yuri Kim (Ewha Womans University, Korea)
Functional Amino Acids: Current Researches and Future Direction

IAS2-2. 15:35-16:10
Miro Smriga (International Council on Amino Acid Sciences, Belgium)
Differences between Central Sensing of Dietary Glutamate and the Brain 
Glutamate Neurotransmission 

IAS2-3. 16:20-16:55
Mi-Sun Park (Seoul National University Hospital, Korea)
Clinical Practice Guidelines for Functional Amino Acids - Glutamine and 
Arginine

IAS2-4. 16:55-17:30
Yongduk Kim (Daesang Corporation, Korea)
Case Study: Food Quality Improvement Using Amino Acids
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 [IAS3]  Advanced Technology of Fermented Soybean Foods

August 18 (Thu) / Rm321

Sponsored by Sempio Foods Company

Chairs: Byung-Serk Hurh (Sempio Foods Company, Korea),  
Nam Soo Han (Chungbuk National University, Korea)

IAS3-1. 15:00-15:30
Dae Young Kwon (Korean Food Research Institute, Korea)
Prospectives and Values of Korean Fermented Soy Products: Jang

IAS3-2. 15:30-16:00
Young-Suk Kim (Ewha Womans University, Korea)
Elucidation of Flavor Characteristics and Quality Markers of Fermented 
Soybean Foods 

IAS3-3. 16:00-16:30
Inhyung Lee (Kookmin University, Korea)
Aspergillus Isolated from Meju as Starters for Soybean-fermented Prod-
ucts

IAS3-4. 16:30-17:00
Tae-Jip Kim (Chungbuk National University, Korea)
Characterization of Bacillus sp. with High Gamma-glutamyl-transpepti-
dase Activity Isolated from Fermented Soybean Food

IAS3-5. 17:00-17:30
Yongho Choi (Sempio Foods Company, Korea)
Microorganism Study for Value Creation of Fermented Soybean Foods
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 [IAS4]  Globalization of Korean Microbial Resources

August 19 (Fri) / Rm324A

Sponsored by SPC Co., Ltd.

Chairs: Jong-Hyun Park (Gachon University, Korea),  
Jungwoo Kim (SPC Group, Korea)

IAS4-1. 10:00-10:40
Sung-Sik Yoon (Yonsei University, Korea)
Global Fermented Foods Associated with Microbial Interactions between 
Lactic Acid Bacteria and Yeast

IAS4-2. 10:40-11:20
Nam Soo Han (Chungbuk National University, Korea)
Development of Lactic Acid Bacteria Starters for Sourdough Fermentation

IAS4-3. 11:30-12:00
Won-Gi Min (Seoul National University, Korea)
Isolation and Characterization of Saccharomyces cerevisiae SPC-SNU 70-1 
Indigenous to Korea and Its Value in Food Industry

IAS4-4. 12:00-12:30
Sangmin Shim (SPC Group, Korea)
Industrialization and Globalization of Microbial Resources Indigenous to 
Korea
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Special Seminar

 [SPS1]  Ensuring Food Safety in Agricultural Food Products

August 17 (Wed) / Rm321

Sponsored by National Agricultural Products Quality Management Service

Chair: Soo-hyun Chung (Korea University, Korea)

SPS1-1. 15:00-15:30
Sung-Youn Kim (National Agricultural Products Quality Management 
Service, Korea)
Management of Microbiological Safety in Agricultural Products

SPS1-2. 15:30-16:00
Soomin Park (National Agricultural Products Quality Management Service, 
Korea)
Development of Methods for Geographical Origin Discrimination of Barley

SPS1-3. 16:00-16:30
Won-Chan Kim (Kyungpook National University, Korea)
Development of Bio-functional Soy Foods by Fermentation

SPS1-4. 16:30-17:00
Mun Ja Kang (Korea Atomic Energy Research Institute, Korea)
Guideline Levels for Radionuclides in Foods and Analytical Methods of 
Radionuclides

SPS1-5. 17:00-17:30
Jee-Hwa Hong (National Agricultural Products Quality Management Service, 
Korea)
Current Status of Research for Discriminating the Production Year of Rice
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 [SPS2]   Sustainable Food Security: Systems Assessment Approach 
and Integrative Strategies for Solution

August 18 (Thu) / Rm324B

Sponsored by International Life Sciences Institute Korea

Chairs: Hae-Yeong Kim (Kyung Hee University, Korea),  
Ki Hwan Park (Chung-Ang University, Korea)

SPS2-1. 10:00-10:30
Haksoo Kim (U. S. Grains Council, Korea)
The Current Situation of Food Security in Korea and Challenges and 
Opportunities in Future

SPS2-2. 10:30-11:10
David Gustafson (ILSI Research Foundation, USA)
Modeling Nutrition and Sustainability Outcomes in Food Systems – The 
Role of Metrics

SPS2-3. 11:10-11:50
Kevin Z. Chen (International Food Policy Research Institute, China)
Ending World Hunger and Malnutrition Sustainably: Trends, Policies, and 
Actions

SPS2-4. 11:50-12:20
Jang R. Liu (Korea Research Institute of Bioscience and Biotechnology, Korea)
Crop Improvement by Genome Editing and Biosafety Regulations
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 [SPS3]  Attractive Marketing for Consumer & Scientific Approach to Taste

August 18 (Thu) / Rm321

Sponsored by FOODPOLIS, Korea National Food Cluster

Chairs: Young Jun Kim (Korea University, Korea),  
Ho Jin Heo (Gyeongsang National University, Korea)

SPS3-1. 10:00-10:20
Chan-Suk Yoon (Agency for Korea National Food Cluster, Korea)
Introduction of Foodpolis and Technical Support Cases

SPS3-2. 10:20-10:50
In Jae Lee (Kwangdong Pharmaceutical Co., Ltd., Korea)
Successful Marketing Strategies of Vita 500

SPS3-3. 10:50-11:20
Wan-Gi Kim (Amorepacific Co., Korea)
A Strategy of Developing Noble Health-food Using Natural Ingredients in 
Industrial Aspects

SPS3-4. 11:30-12:00
Bong Soo Noh (Seoul Women's University, Korea)
Application of Electronic Nose and Electronic Tongue in the Quality Con-
trol and Food Product Development

SPS3-5. 12:00-12:40
Ki-Won Song (Pusan National University, Korea)
Rheological Properties of Viscoelastic Semi-Solid Food Materials
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 [SPS4]   Sodium Reduction of Processed Food and Activation of Its 
Market Distribution

August 18 (Thu) / Rm320

Sponsored by Ministry of Food and Drug Safety

Chairs: Hae-Dong Jang (Hannam University, Korea) 
Young-Eun Lee (Wonkwang University, Korea)

SPS4-1. 10:00-10:20
Eun Kyung Yoon (Ministry of Food and Drug Safety, Korea)
Introduction of Sodium Reduction Policy on Traditional Food Contributing 
Sodium Intake

SPS4-2. 10:20-10:50
Jonghoon Han (Korea Trade-Investment Promotion Agency, Korea)
The Trend of Japanese Food Market and Low-Salt Food

SPS4-3. 10:50-11:10
Hye-Young Seo (World Institute of Kimchi, Korea)
Activation Direction of Low-Salt Kimchi Production and Successful Case

SPS4-4. 11:20-11:50
Eui-Su Kim (Korea Food Industry Association, Korea)
The Present Status of Domestic and Foreign Substitutes for Sodium and 
Application Cases

SPS4-5. 11:50-12:20
Hyun Jung Yoo (Chungbuk National University, Korea)
Food Sodium Reduction Trends in Domestic and Foreign Countries and 
Activation Plans for Production and Consumption of Reduced Sodium 
Foods
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 [SPS5]   The Trend of International and Domestic Food Safety Regu-
lations and Our Response

August 18 (Thu) / Rm324B

Sponsored by National Food Safety Information Service

Chairs: No Seong Kwak (National Food Safety Information Service, Korea),  
Kwang-Geun Lee (Dongguk University, Korea)

SPS5-1. 15:00-15:35
Joo Hyoung Lee (National Food Safety Information Service, Korea)
The Modernization of Food Safety Regulatory Systems and Trends in the 
Enactments and Amendments of Legislation - Focusing on Five Legisla-
tions such as the Food Sanitation Act

SPS5-2. 15:35-16:10
Heejung Lee (National Food Safety Information Service, Korea)
Enactment of Food Labeling Legislation and Global Trends in Food Labeling

SPS5-3. 16:20-16:55
Jae-young Kim (Korea Consumer Agency, Korea)
Impact and Implication on Consumer in Accordance with the Revised 
Food Safety Legislations

SPS5-4. 16:55-17:30
Seunghyeon Jung (Ottogi Corp., Korea)
Food Safety Acts Legislation-Amendment in Accordance with Food Indus-
try Impacts and Implications



20

 [SPS6]  Strategy for Advances in Microbial Food Safety

August 19 (Fri) / Rm324B

Sponsored by Ministry of Food and Drug Safety,  
Rural Development Administration

Chairs: Jin Hwan Hong (Ministry of Food and Drug Safety, Korea) 
Wook Han Kim (Rural Development Administration, Korea)

SPS6-1. 10:00-10:20
Soon Han Kim (National Institute of Food and Drug Safety Evaluation, 
Korea)
MFDS R&D Strategy for Microbial Food Safety 

SPS6-2. 10:20-10:45
Ju-Hoon Lee (Kyung Hee University, Korea)
Introduction to the Research of Food-borne Pathogen Omics Research Center 
(FORC) Supported by Ministry of Food and Drug Safety in South Korea

SPS6-3. 10:45-11:10
Gyung Jin Bahk (Kunsan National University, Korea)
The Management of Foodborne Diseases Using Food Microbial Predictive 
Models; Time-Temperature Criteria

SPS6-4. 11:20-11:40
Jae-Gee Ryu (Rural Development Administration, Korea)
R&D Strategy on Reduction of Foodborne Pathogens on Fresh Produce

SPS6-5. 11:40-12:05
Dong-Hyun Kang (Seoul National University, Korea)
Novel Thermal and Non-thermal Technologies in Food Processing

SPS6-6. 12:05-12:30
Eunjung Roh (Rural Development Administration, Korea)
Applications of Bacteriocins and Bacteriophages for Fresh-cut Produce
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Special Session

 [SS1]  Scientific Writing Workshop

August 17 (Wed) / Rm322

Chair: Woo Jung Park (Gangneung-Wonju National University, Korea)

SS1-1. 15:00-16:30
Ogan Gurel (Enago, Crimson interactive Korea)
Introduction to Academic Publishing

 [SS2]  Luncheon Seminar

August 18 (Thu) / Rm322

Sponsored by Insilicogen, Inc.

Chair: Chair: Seung-Cheon Yong (Insilicogen, Inc., Korea)

SS2-1. 12:30-13:30
Kyungyun Kim (Insilicogen, Inc., Korea)
Bioinformatics Approaches for Functional Metagenomics with Ease of Use
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 [SS3]   Suggestions on the Curriculum and Image of a Qualified 
Employee for Food Industry from the Viewpoint of Small 
and Medium Businesses

August 19 (Fri) / Rm322

Symposium of Korean Faculty Association of Food Science and Technology

Chairs: Young Jin Choi (Seoul National University, Korea) 
Sanghoon Ko (Sejong University, Korea)

SS3-1. 10:00-10:20
Kwang-Kyo Lee (Noodle-Lovers Inc., Korea)
Who are the Right People for Food Manufacturing Industry?

SS3-2. 10:20-10:40
Chinsub Chung (BKbio Co., Ltd., Korea)
Wind from Jeju: Big Dreams with a Small Giant in Jeju

SS3-3. 10:50-11:10
Hyung-Hwan Park (Raphas Co., Ltd., Korea)
Current Issues and a Proposal for Improvement of Small and Medium 
Food Industries in Korea 

SS3-4. 11:10-11:30
Sang-Ik Han (National Institute of Crop Science, Korea)
Functional Studies on Food Crops and Introduction to Civil Servants in 
Research Service

SS3-5. 11:30-11:50
Panel Discussion
Kwang-Kyo Lee (Noodle-Lovers Inc., Korea)
Chinsub Chung (BKbio Co., Ltd., Korea)
Hyung-Hwan Park (Raphas Co., Ltd., Korea)
Sang-Ik Han (National Institute of Crop Science, Korea)
Young Jin Choi (Seoul National University, Korea)
Jonghyun Park (Gachon University, Korea)
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Academic Division Symposium

 [D1]   Processing Relevance and Challenges in Food Structure 
and Digestion

August 17 (Wed) / Rm324A

Food Engineering Division, KoSFoST

Chairs: Suyong Lee (Sejong University, Korea),  
Yong-Ro Kim (Seoul National University, Korea)

D1-1. 15:00-15:40
Jianshe Chen (Zhejiang Gongshang University, China)
Food-Saliva Interactions: Mechanisms and Implications to Eating and Sen-
sory Perception

D1-2. 15:40-16:10
Don-Kyu Kim (Chung-Ang University Hospital, Korea)
Neuromuscular Adjustment in Eating Solid Food with Different Rheologic 
Properties in the Elderly and Its Implications in the Food Industry

D1-3. 16:20-16:50
Soojin Park (Semyung University, Korea)
Impact of Oral Processing on Food Digestion and Satiety 

D1-4. 16:50-17:30
Ester Kim (New Zealand Institute for Plant & Food Research, New Zealand)
The Impact of Chewing Behaviour on Sensory Perception and Digestion
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 [D2]  Current Researches on Korean Distilled Liquors

August 17 (Wed) / Rm324B

Brewing Science Division, KoSFoST

Chair: JaeHo Kim (Korea Food Research Institute, Korea)

D2-1. 15:00-15:35
Sae Hee Moon (Hwayo Co., Ltd., Korea)
The Current Status and Futures Distilled Spirits in Korea

D2-2. 15:35-16:10
Han-Seok Choi (Rural Development Administration, Korea)
Characterization of Yeast for Soju (distilled spirits) from Korean Traditional 
Nuruk

D2-3. 16:20-16:55
Tae Wan Kim (Korea Food Research Institute, Korea)
Physico-chemistry Changes in Maturation of Rice Pot Distilled Spirits (Soju)

D2-4. 16:55-17:30
Bong Soo Noh (Seoul Women's University, Korea)
Flavor Analysis of Distilled Soju Using an Electronic Nose and Electronic Tongue 
by Aging Period and Packing Container
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 [D3]  Food Product Development Research for Whole Grain

August 17 (Wed) / Rm320

Product Development Division, KoSFoST

Chairs: Myong-Soo Chung (Ewha Womans University, Korea),  
Sea Cheol Min (Seoul Women's University, Korea)

D3-1. 15:00-15:35
Kisun Nam (Pulmuone Corporation, Korea)
Development of Precursive Index of Glycemic Responses of Foods to In 
vivo Measurement of Glycemic Load and Its Implications 

D3-2. 15:35-16:10
Seok-Seong Kang (Seoul National University, Korea)
Effect of Probiotic-driven Short Chain Fatty Acids from Fermentation of 
Non-digestible Fibers on the Immunomodulation in the Gut

D3-3. 16:20-16:55
Sung Hoon Park (SPC Group, Korea)
Benefits of Whole Grain and Products

D3-4. 16:55-17:30
Mina K. Kim (Dongguk University, Korea)
Understanding Consumers for Consumer-driven Product Development 
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 [D4]  Recent Trends in Lipid Analysis 

August 17 (Wed) / Rm314

Lipid Science Division, KoSFoST

Chair: Mun Yhung Jung (Woosuk University, Korea)

D4-1. 15:00-15:40
Romdhane Karoui (Artois University, France) 
Non-destructive Assessment of Lipid Food Quality by Spectroscopic Tech-
niques Coupled with Chemometric Tools

D4-2. 15:40-16:10
Hyun-Mee Park (Korea Institute of Science and Technology, Korea)
Method Validation of Heterocyclic Amines in Oil and Fat Rich Foods Using 
LC-MS/MS

D4-3. 16:20-17:00
Hironori Hondoh (Hiroshima University, Japan) 
Novel Approach to Visualize Oil Migration in Chocolate

D4-4. 17:00-17:30
JaeHwan Lee (Sungkyunkwan University, Korea)
Application of DPPH Methods for Evaluating Total Polar Materials in Frying 
Oils
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 [D5]   Prebiotics, Probiotics, and Postbiotics: Biofunctional Foods 
in Health Promotion

August 18 (Thu) / Rm322

Food Microbiology Division, KoSFoST

Chairs: Sea Cheol Min (Seoul Women's University, Korea),  
Myung-Ji Seo (Incheon National University, Korea)

D5-1. 10:00-10:40
Sang-Ho Yoo (Sejong University, Korea) 
Positive Effects of Turanose on Selective Growth and Cryoprotection of 
Microorganisms as a Novel Functional Disaccharide

D5-2. 10:40-11:10
Namjoo Ha (Sahmyook University, Korea) 
Recent Advances in the Role of Probiotics

D5-3. 11:20-11:50
Hak-Jong Choi (World Institute of Kimchi, Korea) 
Probioitcs as a Modulator of Gut Microbiota in Diet-induced Obese Mice

D5-4. 11:50-12:30
Tsuyoshi Goto (Kyoto University, Japan)
Molecular Functions of a Dietary Fatty Acid Metabolite Produced by Gut 
Lactic Acid Bacteria for Obesity-related Metabolic Diseases
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 [D6]  Innovative & Convergent Food Analysis Technology

August 18 (Thu) / Rm314

Food Analytical Science Division, KoSFoST 
Sponsored by Dongil Shimadzu Coporation,  

RIGONG International Inc./Hitachi, C&C Lab. Coporation

Chairs: Young-jun Kim (Ottogi, Korea),  
Jang-Hyuk Ahn (CHA University, Korea)

D6-1. 10:00-10:20
Cheong-Tae Kim (NONGSHIM Co. Ltd., Korea)
Determination of Mercury Species in Food by IC-ICP-MS

D6-2. 10:20-10:40
Ji Young Moon (National Agricultural Products Quality Management 
Service, Korea)
Development of Discrimination for Geographical Origins of the Domestic 
and Chinese Ginseng and It's Products

D6-3. 10:40-11:00
Soo Jung Heo (National Institute of Food and Drug Safety Evaluation, Korea)
Development of Analytical Methods of Ellagic Acid from Health Function-
al Food

D6-4. 11:00-11:25
Bertrand Matthäus (Max Rubner-Institut, Germany)
Occurrence, Formation and Mitigation of 3-MCPD and Glycidyl Esters in 
Edible Fats, Oils and Fat Containing Food: Results of Ten Years of Research

D6-5. 11:25-11:50
Jaeho Ha (Korea Food Research Institute; Korea University of Science and 
Technology, Korea)
Analysis of Hexanal in Food by Auto-dynamic Headspace Sampling Tech-
nology
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 [D7]  Recent Trends in Sensory and Consumer Science

August 18 (Thu) / Rm322

Sensory Evaluation Division, KoSFoST

Chairs: Seung-Joo Lee (Sejong University, Korea),  
Jae-Hee Hong (Kookmin University, Korea)

D7-1. 15:00-15:40
Julien Delarue (AgroParisTech, France)
Effective Use of Rapid Sensory Methods in Research and Product Develop-
ment

D7-2. 15:40-16:20
Koushik Adhikari (University of Georgia, USA)
Aroma Volatiles as Predictor of Liking

D7-3. 16:30-17:00
Miyoung Kim (Ourhome Research Institute. Co., Ltd., Korea)
Comparison of Acceptability for Kimchi with Different Degree of Fermen-
tation between Korean and American Consumers

D7-4. 17:00-17:30
Min-A Kim (Ewha Womans University, Korea)
How Can We Optimize Test Methods for Measuring Consumers’ Sensory 
and Hedonic Discriminations?
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 [D8]   Issues on Health Functional Foods for Successful Position-
ing in Global Market

August 18 (Thu) / Rm320

Health Functional Foods Division, KoSFoST 
Sponsored by AMOREPACIFIC

Chairs: Taesun Park (Yonsei University, Korea),  
Sung-Joon Lee (Korea University, Korea)

D8-1. 15:00-15:30
Tae-Jin Yang (Seoul National University, Korea)
Authentication of Plant Materials in Functional Foods Based on Genomics 
and DNA Barcoding To Prohibit Economically Motivated Adulteration 

D8-2. 15:30-16:00
Kyoung Sik Park (Cheongju University, Korea)
Signal Analysis on the Adverse Events of Functional Ingredients: Focused 
on a Representative Case Study

D8-3. 16:00-16:30
Se Chan Kang (Kyung Hee University, Korea)
Differentiation Strategy for the Development of Next Generation Health 
Functional Food versus Medicines

D8-4. 16:30-17:00
Soo Jin Yang (Seoul Women’s University, Korea)
Global Perspectives on the Utilization of Biomarkers and Surrogate End-
points for the Efficacy Testing of Functional Foods

D8-5. 17:00-17:30
Ji Yeon Kim (Seoul National University of Science and Technology, Korea)
New Insights for Human Intervention Studies in Health/Functional Food 
Research: Optimal Stress Response Test and Systems Biology Approach



2016 KoSFoST International Symposium and Annual Meeting 
31

 [D9]  Emerging Issues in Animal-derived Foods

August 18 (Thu) / Rm314

Animal Foods Division, KoSFoST

Chairs: Yohan Yoon (Sookmyung University, Korea), 
Geun Pyo Hong (Sejong University, Korea),  

Younghoon Kim (Chonbuk National University, Korea)

D9-1. 15:00-15:30
Shiro Tochitani (University of Fukui, Japan)
Gut Microbiota-Affecting Materials Which Can Promote Brain Develop-
ment of Offspring, and Its Control by Synbiotics

D9-2. 15:30-16:00
Yuny Erwanto (Gadjah Mada University, Indonesia)
Introduction and Certification of Halal Animal-derived Food Production 
System for Global Market 

D9-3. 16:00-16:30
Alina Abdul Rahim (University Sains Islam Malaysia, Malaysia)
Issues of Halal Food and Ingredients from Animal Based Resources and 
Halal Certification Procedures of Malaysia

D9-4. 16:30-17:00
Shin Ho Kang (Seoul Dairy Cooperative, Korea)
Future Prospective Strategy of Domestic Fluid Milk Products

D9-5. 17:00-17:30
Mee-Ryung Lee (Daegu University, Korea)
Overview of Advanced Membrane Processing Technologies in Current 
Dairy Industries
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 [D10]  Seafood, Health and Longevity

August 19 (Fri) / Rm321

Aquatic Food Products Division, KoSFoST

Chairs: You-Jin Jeon (Jeju National University, Korea),  
Sang-Hoon Lee (Korea Food Research Institute, Korea)

D10-1. 10:00-10:25
Sang Moo Kim (Gangneung-Wonju National University, Korea)
Efficient Extraction and Characterization of Microalgal Bioactive Compounds

D10-2. 10:25-10:50
Won-Kyo Jung (Pukyong National University, Korea)
Research and Development for Biomedical Applications of Marine Bioac-
tive Substances

D10-3. 10:50-11:15
Haijin Mou (Ocean University of China, China) 
Biotransformation and Comprehensive Utilization of Marine Algae Poly-
saccharides

D10-4. 11:15-11:40
You-Jin Jeon (Jeju National University, Korea)
Improvement of Metabolic Syndrome of Peptide Purified from Styela cla-
va Flesh Tissue

D10-5. 11:40-12:05
Xiangzhao Mao (Ocean University of China, China) 
Preparation of Neoagaro-oligosaccharides with Different DP Using Novel 
β-Agarases and Their Functional Activity

D10-6. 12:05-12:30
Sang-Mok Lee (Ministry of Food and Drug Safety, Korea) 
The Insoluble Matter in Food Grade Salt
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 [D11]  Sodium Reduction of Traditional Fermented Foods

August 19 (Fri) / Rm320

Traditional Fermented Division, KoSFoST

Chairs: Ha-Yull Chung (Hankyong National University, Korea),  
Jong Hun Lee (CHA University, Korea)

D11-1. 10:00-10:35
Hyun-Joo Park (Korea Traditional Fermented-foods Association, Korea)
Prospect of Sodium Reduction in Korean Traditional Fermented Foods

D11-2. 10:35-11:10
Jung-Kue Shin (JeonJu University, Korea)
A Study of Sodium Reduction Effect in Foods Using Fermented Soy Sauce

D11-3. 11:20-11:55
Dong-Hyun Kang and Won-Jae Song (Seoul National University, Korea)
Safety Aspects of Kimchi and Doenjang in Relation to Sodium Reduction

D11-4. 11:55-12:30
Ha-Yull Chung (Hankyong National University, Korea)
Taste Profiles of Kimchi and Doenjang in Relation to Sodium Reduction
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 [D12]  Health Benefits of Soy Food Researched by Big Data Analysis

August 19 (Fri) / Rm314

Soy Processing & Utilization Division, KoSFoST

Chairs: Jongsang Kim (Kyungpook National University, Korea),  
Kyunhee Lee (Dr.Chung’s Food, Korea)

D12-1. 10:00-10:35
Jeongseon Kim (National Cancer Center, Korea)
Soyfood and Isoflavone in the Risk of Colorectal Cancer

D12-2. 10:35-11:10
Yong Zhao (Chongqing Medical University, China) 
Soy Intake Is Associated with Lower Endometrial Cancer Risk  
- A Systematic Review and Meta- Analysis of Observational Studies

D12-3. 11:20-11:55
Eui-cheol Lee (Sun Medical Center, Korea)
Wholistic Perspective of the China Study: The Experience of Korea 

D12-4. 11:55-12:30
Woon-Puay Koh (Duke-NUS Medical School, Singapore)
Soy Food and Risk of Diseases - Findings from the Singapore Chinese 
Health Study



2016 KoSFoST International Symposium and Annual Meeting 
35

Young Scientist Lectures

 [YSL1]  Young Scientist Lecture 1

August 17 (Wed) / Rm324A

Chair: Jong-Tae Park (Chungnam National University, Korea)

YSL1-1. 10:00-10:25
Ean-Jeong Seo (Johannes Gutenberg University, Germany)
Both Phenolic and Non-phenolic Green Tea Fractions Inhibit Migration of 
Cancer Cells

YSL1-2. 10:25-10:50
Tae-Gyu Lim (Korea Food Research Institute, Korea)
Promising Anti-skin Aging Agents: Metabolites of Ginsenosides and Isofla-
vones

YSL1-3. 10:50-11:15
Kwang Min Lee (Korea Food Research Institute, Korea)
Depletion of the Cereblon Gene Prevents High-fat Diet-induced Obesity 
and Insulin Resistance in Mice

YSL1-4. 11:15-11:40
Jong Hun Kim (Seoul National University, Korea)
Endoplasmic Reticulum Chaperone Grp78 Regulates Macrophage Func-
tion and High Fat Diet-induced Insulin Resistance

YSL1-5. 11:40-12:05
Nam Hee Kim (Korea University, Korea)
Sodium Chloride Enhances Bactericidal Action of Phytic Acid on Acid-
resistant Escherichia coli O157:H7
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YSL1-6. 12:05-12:30
Jae-Won Ha (Seoul National University, Korea)
Potential of Near-infrared Heating as an Antimicrobial Intervention for 
Ready-to-eat Foods and Its Use in Combination with Ultraviolet-C Irradia-
tion for Inducing Synergistic Bactericidal Effect

 [YSL2]  Young Scientist Lecture 2

August 17 (Wed) / Rm324B

Chair: Hyunjin Yoon (Ajou University, Korea)

YSL2-1. 10:00-10:25
Eun Young Park (Korea University, Korea; Washington State University, USA)
Nutritional Properties and Bread Product Quality of Whole Wheat Flour 
as Affected by Physical and Enzymatic Treatments

YSL2-2. 10:25-10:50
Jung Sun Hong (Seoul National University, Korea)
Starch Chain Reactivity as Impacted by Granule Structure in Model 
Derivatization System

YSL2-3. 10:50-11:15
Kyung-Mo Song (Korea Food Research Institute, Korea; Hokkaido Univer-
sity, Japan)
Elucidation of Structure-function Relationship between Two Fungal α- 
Glucosidases Belonging to Glycoside Hydrolase Family 31

YSL2-4. 11:15-11:40
Minsuk Kong (Seoul National University, Korea)
Rapid Separation and Detection of Food-borne Pathogens Using Engi-
neered Cell Wall Binding Domains of Phage Lysins



2016 KoSFoST International Symposium and Annual Meeting 
37

YSL2-5. 11:40-12:05
Jagan Mohan Tingirikari (Chungbuk National University, Korea)
Physico-chemical and Prebiotic Analyses of Dextran from Weissella cibar-
ia JAG8 Isolated from Apple Peel

YSL2-6. 12:05-12:30
Young-Wook Chin (Korea Food Research Institute, Korea)
Microbial Production of 2’-Fucosyllactose, a Major Human Milk Oligosac-
charide
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Graduate Student Oral Competitions

 [GSD]  Ph.D. Candidate

August 17 (Wed) / Rm321

Chair: Hyun-Seok Kim (Andong National University, Korea)

GSD-1. 10:00-10:20
Suji Kim (Sungkyunkwan University, Korea)
Activating Transcription Factor 3 (Atf3) Induction in Adipocytes Prevents 
Obesity and Metabolic Diseases

GSD-2. 10:20-10:40
Yeon Ji Jo (Konkuk University, Korea)
Application of Hydrothermal Processing to Production of Bioactive Colla-
gen Peptides from a Porcine Skin and Their Functionality

GSD-3. 10:40-11:00
Seongok Kim (Seoul National University, Korea)
CSK29544_02616, a LpxA-binding Protein, Contributes to Pathogenesis of 
Cronobacter sakazakii by Modulating LPS Production 

GSD-4. 11:00-11:20
In-Ah Kim (Ewha Womans University, Korea)
Development of a Novel Two-step Rating-based ‘Double-faced Applicabil-
ity’ Test Method for Product Discrimination and Characterization of Food 
and Non-food Products

GSD-5. 11:30-11:50
Chuanshun Ren (Chonnam National University, Korea)
Formula Optimization for Gluten-free Rice Bread Using Response Surface 
Methodology
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GSD-6. 11:50-12:10
Eun-Jung Lee (Seoul National University, Korea)
Cariogenic Potential of Starchy Snacks

GSD-7. 12:10-12:30
Hye Won Kim (Korea University, Korea)
How Micro-g Environments Affects Stress Response of Escherichia coli 
O157:H7

 [GSM]  M.S. Candidate

August 17 (Wed) / Rm320

Sponsored by Food Research Institutes Directors' Council

Chair: Eui-Cheol Shin (Gyeongnam National University of Science and Technology, Korea)

GSM-1. 10:00-10:20
Ji Hyeon Kim (Seoul Women's University, Korea)
Development of Microwave-Generated Cold Plasma Treatments for Improv-
ing Microbiological Safety and Storability of Cherry Tomatoes

GSM-2. 10:20-10:40
Joo Young Kim (Sejong University, Korea)
Rheological and Morphological Characterization of Oleogels as a Solid Fat 
Replacer in Aerated Baked Goods

GSM-3. 10:40-11:00
Ryeong-Hyeon Kim (Kyungnam University, Korea)
Beneficial Effect of Chrysanthemum indicum Linne via Inhibition of Mela-
nogenesis, Adipogenesis, and Up-regulation of Skin Fibril Genes
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GSM-4. 11:00-11:20
Jiwon Kim (Chung-Ang University, Korea)
A Combined Physical and Enzymatic Methodology for the Selective Enrich-
ment of Conjugated Linoleic Acid Isomers from Their Mixtures

GSM-5. 11:30-11:50
Chankyu Lee (Sungkyunkwan University, Korea)
Roles of Heavy Water on the Oxidative Stability in Bulk Oil Systems 

GSM-6. 11:50-12:10
Min-Soo Kim (Sejong University, Korea)
Scale-up Production and Solubility Improvement of Phyllodulcin, a Poten-
tial High Intensity Sweetener, from Leaves of Hydrangea macrophylla var. 
Thunbergii

GSM-7. 12:10-12:30
Soo Hyun Sung (Korea University, Korea)
Application of Cellulose Nanocrystals from Coffee Silverskin to Polylactic 
Acid-based Nanocomposite Films through Extrusion Process
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P01. Food Analysis

P01-001 Determination of Polyphenol Contents in Nuts by Ultra-high Performance 
Liquid Chormatography Coupled to Tandem Mass Spectrometry
Sin Hee Park*, Young Bae Park, Young Sook Do, Youn Sung Kim, Han Gil Cho, Ji Eun Kim, 
Kwang hee Park, Jong Bok Lee
Anyang Agro-fishery Products Inspection Center, Gyeonggi Province Institute of Health 
and Environment, Korea

P01-002 Statistical Modeling for Predicting Glucosinolate in Chinese Cabbage
Do-gyun Kim*, Viet-Duc Ngo, Sun-Ok Chung, Wang-Hee Lee
Department of Biosystems Machinery Engineering, Chungnam National University, 
Korea

P01-003 Comparison of Antioxidant Compounds and Activities of Moringa, Graviola, 
and Hibiscus from Different Origin
Sujin Lim*, Haejo Yang, Hyeongyeol Yun, Dongyoon Shin1, Young-Jun Kim2

College of Bio-Resources Science, Dankook University, Korea, 1St. Mark’s School, USA, 
2OTTOGI Food Safety Center, Korea

P01-004 Comparative Analysis of Sensory Profiles of Commercial Cider Vinegars from 
Korea, China, Japan, and US by SPME/GC-MS, E-nose, and E-tongue
Yunhee Jo*, Song-Yi Gu, Namhyeok Chung, Yaping Gao, Yong-Jin Jeong1, 
Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook National University, Korea, 
1Department of Research & Development, KMF Co., Korea

P01-005 Combination of E-tongue, E-nose, and MS-E-nose to Discriminate Aged 
Vinegars Based on Taste and Aroma Profiles
Yunhee Jo*, Namhyeok Chung, Su won Park1, Bong Soo Noh1, Yong-Jin Jeong2, 
Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook National University, Korea, 
1Department and Food Science and Technology, Seoul Women's University, Korea, 
2Department and Food Science and Technology, Keimyung University, Korea

P01-006 Effect of Storage Temperature on the Quality of Red Pepper Powder
Jeong In Choi*, Jeong Ah Park, So Young Joo, Seo Jin Kim, Hyun Jung Hwang, Ye Seul Na, 
Ju Young Ha1, Mi Sook Cho
Department of Nutritional Science & Food Management, Ewha Womans University, 
Korea, 1Samsung Electronics, Korea
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P01-007 Analysis on Content of Vitamin K1 in Local Agricultrual Products
Hyun-Ju Eom*, So Hueon Nam, Jae-Ho Park, Youngho Kim, Eui Yon Hong, Haeng-Ran 
Kim1, Youngmin Choi1, Junsoo Lee2

Chungcheongbukdo Agricultural Research and Extension Services, Korea, 1Department 
of Agro-food Resources, NAAS, RDA, Korea, 2Department of Food Science and 
Biotechnology, Chungbuk National University, Korea

P01-008 Changes of Ginkgotoxin in Ginkgo biloba Seeds by Cooking Condition
Seo Jung Hong*, Jin A Jang, Hyun Jung Hwang, Mi Sook Cho
Department of Nutritional Science & Food Management, Ewha Womans University, 
Korea

P01-009 Effect of Various Commercial Yeast Strains on the Characteristics of 
Fermentation and Wine Quality
Jung-Mi Park*, Hyang-sik Yoon, Hyejin Park, Changwon Jeong, Wonil Choi, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and Extension Services, Korea

P01-010 Bioactive Compounds and Antioxidant Activities in Fruit Skin of Several Grape 
Cultivars
Hyejin Park*, Changwon Jeong, Wonil Choi, Jung-Mi Park, Hyang-sik Yoon, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and Extension Services, Korea

P01-011 Volatiles and Sensory Characteristics of 4 Commercial White Wines Made in 
Korea
Hyang Sik Yoon*, Jung-Mi Park, Hyejin Park, Changwon Jeong, Wonil Choi, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and Extension Services, Korea

P01-012 Bioactive Compounds and Antioxidant Activities of Fermentation Periods in 
Wine Using Different Grape Varieties Cultivated in Korea
Hyejin Park*, Changwon Jeong, Wonil Choi, Jung-Mi Park, Hyang-sik Yoon, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and Extension Services, Korea

P01-013 Discrimination of Geographical Origin of Rice (Oryza Sativa L.) Cultivated in 
Asian Countries Using Analyses of Multielements, Stable Isotope Ratios and 
Chemometrics
Seung-Hyun Kim*, Yong-Taek Oh, Kyoung-Jin Youn, Ill-Min Chung
Department of Applied Bioscience, College of Life and Environmental Science, Konkuk 
University, Korea

P01-014 Comparative Profiling of Selected Nutraceuticals in Various Legume Genetic 
Resources for Promising Breeding Database
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Yong-Taek Oh*, Ill-Min Chung, Kyoung-Jin Lee, Min-Jeong An, Seung-Hyun Kim
Department of Applied Bioscience, College of Life and Environmental Science, Konkuk 
University, Korea

P01-015 Evaluation of Selected Phenolic Metabolites Profiling in Rice (Oryza sativa L.) 
Genetic Resources Using UV/Vis Spectrophotometer and LC-MS/MS
Taek-Jun Lee*, Ill-Min Chung, Sung-Kyu Park, Na-Young Son, Seung-Hyun Kim
Department of Applied Bioscience, College of Life and Environmental Science, Konkuk 
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P02. Aquatic Food Products
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Department of Food Science and Technology, Pukyong National University, Korea



60
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Flour Treated by Supercritical Carbon Dioxide and Organic Solvent
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P04-001 Does Size Matter? The Effect of Fish Size on Consumer Perception and Liking for 
Sliced Raw Rockfish (Sebastes schlegeli)
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Sook Chun, Byung Hee Kim3
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P05-015 Roles of Heavy Water on the Oxidative Stability in Bulk Oil Systems
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Seoul National University, Korea
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P06-004 Kernel Composition, Popping, Enzyme Digestibility, and Starch 
Characterization of High-amylose Popcorn
Chang Joo Lee*, Jay-lin Jane1
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P06-022 Physicochemical Structural Characteristics of Waxy Rice Starches during 
Soaking Time



70
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P06-026 Cariogenic Potential of Starchy Snacks
Eun-Jung Lee1,2*, Bo-Hyoung Jin1, In-Kyeong Hwang2
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Yaesol Bang*, Hyun-jung Chung
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Characteristics of Starches Isolated from Different Rice Cultivars
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Bacterium
Min-Oh Park*, Dong-Joo Han, Seong-Won Choi, Jung-A Lee, Eun-Hi Cho, Sung Won 
Park1, Chong Jin Park1, Kang Pyo Lee1, Sang-Ho Yoo
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P10-003 Acute Toxicity of 2-Dodecylcyclobutanone, a Radiolytic Compound Derived 
from Palmitic Acid
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1Fermented Food Science Division, Department of Agrofood Resources, NAAS, RDA, 
Korea
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P16-009 Protective Effect of Phlorotannins Isolated from Brown Algae against 
Ultraviolet Damages
Junsub Park*, Bo Ram Jo, Jeong Hoon Kim, Sang Yoon Kim, Hyun Soo Kim, Jeong Won 
Ahn, Seung Tae Kim, Su Kil Jang, Seong Soo Joo
Gangneung-Wonju National University, Korea

P16-010 Quercetin Stimulates Cell Death from Human Choriocarcinoma Cells by 
Regulating PI3K and MAPK Signaling Pathways
Whasun Lim*, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and Biotechnology, Korea 
University, Korea

P16-011 Inhibition of Ubiquinone Oxidation Induces Slow to Fast Shifting of Myosin 
Heavy Chain in Muscle Cells
Sungkwon Park*, Suhyun Park, Jaehyung Ryu
Department of Food Science & Biotechnology, Sejong University, Korea

P16-012 Prevention Effect of Bee Venom on Blood Coagulation
Young-Hee Lim*, Jiyun Lee, Jieun Park, Eun Hye Han1

Department of Public Health Science (BK21 PLUS Program), Graduate School, Korea 
University, Korea, 1Department of R&D, Koreaeundan Co., Korea

P16-013 Bee Venom Promotes the Growth of Hair Follicles
Zia Yeom1*, Keun-tae Park1,2, Ji Yun Lee3, Eun Hye Han4, Young-Hee Lim1,3,5

1Department of Integrated Biomedical and Life Sciences, Graduate School, Korea 
University, Korea, 2Research and Development Center, Milae Resources ML Co., Ltd., 
Korea, 3Department of Public Health Science (Brain Korea 21 PLUS Program), Graduate 
School, Korea University, Korea, 4Department of R&D, Koreaeundan Co., Korea, 5School 
of Biosystem and Biomedical Science, College of Health Science, Korea University, 
Korea

P16-014 Apoptotic Effects of Luteolin on Choriocarcinoma by Regulating PI3K/AKT 
Signaling Cascade and SREBP1 Activity
Changwon Yang*, Whasun Lim, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and Biotechnology, Korea 
University, Korea

P16-015 Stimulatory Effects of Apigenin on Apoptosis of Choriocarcinoma Cells by 
Mediating PI3K/AKT and ERK1/2 MAPK Signaling
Sunwoo Park*, Whasun Lim, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and Biotechnology, Korea 
University, Korea
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P16-016 Coumestrol Suppresses Progression of Prostate Cancer by Mediating PI3K and 
MAPK Pathways
Muhah Jeong*, Whasun Lim, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and Biotechnology, Korea 
University, Korea

P16-017 Transcriptomic Analysis of Insulin-sensitive Tissues from Anti-diabetic Drugs 
Treated ZDF Rat, a T2DM Animal Models
Yo Na Kim1,2*, Jong-Heum Park1, Beom-Seok Song1, Jae-Kyung Kim1, Ha-Young Park1, 
Do-Yeong Kim1, Dong-Ho Kim1, Je Kyung Seong2

1Team for Radiation Food Science & Biotechnology, Advanced Radiation Technology 
Institute, Korea Atomic Energy Research Institute, Korea, 2Laboratory of 
Developmental Biology and Genomics, College of Veterinary Medicine, Research 
Institute for Veterinary ScienceBK21 Program for Veterinary Science, Seoul National 
University, Korea

P16-018 Overexpression of Foreign Genes in Bacillus subtilis Using Dual Promoter 
System
Yong-Jong Kim*, Seo-Kyung Woo, Hye-Bin Cho
Department of Food and Biotechnology, Korea University, Korea

P16-019 Combined Cross-linked Enzyme Aggregates for Efficient Integration of a 
Monoamine Oxygenase and a Putrescine Oxidases
Yong-Jong Kim*, Young-Wan Kim
Department of Food and Biotechnology, Korea University, Korea

P16-020 Draft Genome Sequence of the Starch-utilizing Yeast Saccharomycopsis 
fibuligera
Eun-Hee Park*, Soo-Hwan Yeo1, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon National University, Korea, 
1Fermented Food Science Division, Department of Agrofood Resources, NAAS, RDA, 
Korea

P16-021 Draft Genome of Thermotolerant Yeast Pichia kudriavzevii Isolated from Nuruk
Eun-Hee Park*, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon National University, Korea

P16-022 Extraction and Characterization of Antioxidant Peptides Produced from Meat 
Protein of Yonsan Ogae by Commercial Proteases
A Yeon Kim*, Yoo Jin Ha, Joong Gu Ji1, So Young Choi, Hee Jin An, Sun Kyun Yoo
Department of Food and Biotechnology, Joongbu University, Korea, 1Department of 
Oriental Health Care, Joongbu University, Korea
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P16-023 Cysteine Protease Inhibitor from Calotropis procera R. Br.: Expression in 
Escherichia coli and Characteristics of the Recombinant Protease Inhibitor
Chang Woo Kwon1*, Hyunjong Yu1, Subin Yeo1, Pahn-Shick Chang1,2

1Department of Agricultural Biotechnology, Seoul National University, Korea, 2Center 
for Food and Bioconvergence, and Research Institute of Agriculture and Life Sciences, 
Seoul National University, Korea

P16-024 Characterization and In vitro of Antioxidant Activity of Peptides Derived from 
the Viscera Protein of Black Body Fowl (Yonsan Ogae) and Its Fraction Analysis
So Young Choi*, A Yeon Kim, Yoo Jin Ha, Joong Gu Ji1, Bum Jin Park, Sun Kyun Yoo
Department of Food and Biotechnology, Joongbu University, Korea, 1Department of 
Oriental Health Care, Joongbu University, Korea

P16-025 Purification and Identification of Hydrolysate of Egg White Protein Derived 
from Yonsan Ogae and Their Antioxidant Properties
Yoo Jin Ha*, A Yeon Kim, Joong Gu Ji1, So Young Choi, Hee Jin An, Sun Kyun Yoo
Department of Food and Biotechnology, Joongbu University, Korea, 1Department of 
Oriental Health Care, Joongbu University, Korea

P16-026 Optimization of Aeromonas hydrophila-specific Bacteriophage for the 
Application of Magnetoelastic Biosensor Method
In Young Choi*, Mi-Kyung Park
School of Food Science and Biotechnology, Kyungpook National University, Korea

P16-027 Pectin-coated Chitosan Capsules for Colon Targeted Oral Delivery of 
Oligonucleotides
Eugene Kim*, Jeong Un Kim, JaeKyung Yang, Hafiz M Shahbaz, Jiyong Park
Yonsei University, Korea

P16-028 Identification and Regulatory Characteristics of Vibrio vulnificus plp Encoding a 
Phospholipase Essential for Pathogenesis
Kyung Ku Jang*, Zee-Won Lee, and Sang Ho Choi
National Research Laboratory of Molecular Microbiology and Toxicology, Department 
of Agricultural Biotechnology, Center for Food Safety and Toxicology, and Research 
institute for Agriculture and Life Sciences, Seoul National University, Korea

P16-029 Analysis of Differential Gene Expression in Vibrio vulnificus in Response to 
Exposure to Swimming Crab
Suyeon Kim* and Sang Ho Choi
Department of Agricultural Biotechnology, Center for Food Safety and Toxicology, 
Seoul National University, Korea
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P16-030 Immunomodulatory Effects of Kiwiberry of Actinidia arguta × A. deliciosa cv. 
Mansoo in Male BALB/c Mouse
Chi Heung Cho*, Cheng-Ri Jin, Hee Kang1, Youn-Sup Cho2, Dae-Ok Kim
Department of Food Science and Biotechnology, Kyung Hee University, Korea, 
1Graduate School of East-West Medical Science, Kyung Hee University, Korea, 2Fruit 
Research Institute, Jeollanam-do Agricultural Research and Extension Services, Korea
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DA-1

A Journey to Lipid Biotechnology and Chemistry - From Single Cell Oil to Lipidomics

Suk Hoo Yoon
Department of Food Science and Biotechnology, Woosuk University, Korea

Lipid is one of major nutrients for human, and it provides numerous biological functions in human body, and flavor and 
texture of foods. Human takes lipids mostly in the form of fats and oils since a group called lipid is main component of fats 
and oils. Fats and oils have traditionally been obtained from animals and plants using conventional mechanical and/or 
chemical processes. With advancement of biological technology, lipids could be also obtained from microorganisms 
practically, so called single cell oils. Fats and oils can also be extracted, refined, and processed partially by biotechnological 
means. The novel lipids such as structured lipids can be produced by enzymatic and microbial technology. Recently the 
self-sufficiency rate of edible fats and oils in Korea is maintained lower than 3%. The developments of new sources of fats 
and oils for food purpose, therefore, and effective processing techniques have been pursued to increase the self-sufficiency 
rate even in a limited extent. The camellia oil and chufa oil are known as suitable sources for food purposes. The oxidative 
stability of rice bran oil, a potential domestically produced source of edible oil, can be improved by proper pretreatment of 
rice bran. The total quality of fats and oils is greatly affected by the oxidative stability of fats and oils. The oxidative stability of 
fats and oils is influenced by the minor components present in the fats and oils, and the kind and amount of minor 
components are substantially dependent upon the processing condition of oleaginous materials. The selection of analytical 
techniques for the control of total quality and oxidative stability of fats and oils has been recognized important. Several 
subjective and objective analytical methods have been developed as efficient tools to determine the characteristics of fats 
and oils. Lipids have long been considered to relate with obesity in living organisms, and several metabolites produced from 
lipid anabolism and catabolism are characterized in the obese and non-obese animal subjects.
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PL-1

Application of Microbial Factory Technology to Food Biotechnology: Paradigm Shift from 
Experience-dependent to Principle-based

Jin-Ho Seo
Department of Food Science & Biotechnology, Seoul National University, Korea

Traditional fermentation technology has been reshaped as microbial factory technology through engineering of the key 
metabolic pathway in microorganisms, enforcement of cofactor biosynthetic capacity and global optimization of fermentation 
processes. Microbial factory technology changed a paradigm of food biotechnology from experience-dependent to 
principle-based and hence has been used to produce many value-added food materials including coenzyme Q10, resveratrol 
and natural sweeteners. This presentation will be focused on production of xylitol and fucosyllactoses in engineered 
microorganisms. Xylitol is a five-carbon sugar alcohol with a number of advantageous properties such as caries-preventative 
effects. Fucosyllactoses are the most abundant oligosaccharide in human milk and have the potential to modulate the gut 
microbial flora and to enhance the immune responses. Fucosyllactoses could be developed as functional food compounds 
for babies and adults.

PL-2

The Dangers of Food: Toxicity and Risk Assessment of Dietary Contaminants

Christer Hogstrand
Diabetes and Nutritional Sciences Division, King’s College London, UK

In Europe there is free movement of food products between countries. It has therefore been deemed necessary to have, in 
addition to the food safety assessment organisations in individual states, an overarching layer of control in form of the 
European Food Safety Authority (EFSA). EFSA deals with risk assessment of products ‘from farm to fork’ and its mandate is 
not only to protect the consumer, but also the producer, the farmer and the environment from chemical and biological risks. 
EFSA also assesses health claims of foods. Contaminants in food can originate from accumulation of undesirable substances 
by animals, plants and fungi, machines and storage devices used food production, and can be formed during food 
processing. Examples of the latter are 3- and 2-monochloropropanediol (3-, 2-MCPD) fatty acid esters, and glycidyl fatty acid 
esters. These compounds are formed during processing of vegetable oil in particular, and are converted upon ingestion to 
carcinogenic chemicals. Consumption of (3-, 2-MCPD) fatty acid esters, and glycidyl fatty acid esters in Europe exceed by far 
safe levels for millions of people, with highest intake observed among young children. In some cases risks and benefits 
introduce dilemmas as some foods, such as fish, that may have particular health benefits but also be significant sources of 
environmental pollutants. One of the major challenges for assessment of food safety is the fact that chemicals in food exist 
as complex mixtures, the components of which may act additively, synergistically or antagonistically in terms of health 
effects.
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PL-3

Food Science Challenge for Feeding the World in 2050

E. Allen Foegeding
Department of Food, Bioprocessing, and Nutrition Sciences, North Carolina State University, USA

The world population is predicted to reach 9.6 billion in 2050 with the highest percentage increase coming from those 65 
years and older. The magnitude of increase in the population and shifts in demographics of the population have elevated 
2050 to a rallying cry for changes that need to be made in our food supply to meet these societal challenges. Increasing 
agriculture production while maintaining ecological stewardship of the land is a highly publicized and important goal, but it 
could be argued that our ability to feed 9.6 billion people also depends on advancements in Food Science. Students 
graduating with Food Science degrees in 2016 will essentially spend their career preparing for 2050. Current malnutrition 
problems are the paradoxical reality of obesity in some countries and lack of food availability in others. Many societies see 
the need for more food but turn away from solutions based on genetic modification. This is congruent with an overall push 
towards “natural” with a shift towards use of natural ingredients, such as pigments and flavors, and a label showing a short 
list of comprehensible ingredients. Population growth, shifts in age demographics, and ever changing consumer preferences 
provide some exciting challenges and opportunities for this generation of Food Scientists. Advances in science and 
technology needed to create the food supply for 2050 will be discussed.
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IS1-1

Engineered Yeast Capable of Fixing Carbon Dioxide for Reducing Greenhouse Gas Emission

Yong-Su Jin
Department of Food Science and Human Nutrition, University of Illinois at Urbana-Champaign, USA

Global climate change caused by the emission of anthropogenic greenhouse gasses (GHGs) is a grand challenge to humanity. 
To alleviate the trend, the consumption of fossil fuels needs to be largely reduced and alternative manufacturing techno-
logies capable of controlling GHG emissions are anticipated. In this study, we introduced a synthetic reductive pentose 
phosphate pathway (rPPP) into a xylose-fermenting Saccharomyces cerevisiae strain (SR8) to achieve simultaneous 
lignocellulosic bioethanol production and carbon dioxide recycling. Specifically, ribulose-1,5-bisphosphate carboxylase/ 
oxygenase from Rhodospirillum rubrum and phosphoribulokinase from Spinacia oleracea were introduced into the SR8 
strain. The resulting strain with the synthetic rPPP was able to exhibit a higher yield of ethanol and lower yields of byproducts 
(xylitol and glycerol) than a control strain. In addition, the reduced release of carbon dioxide by the engineered strain was 
observed during xylose fermentation, suggesting that the carbon dioxide generated by pyruvate decarboxylase was partially 
re-assimilated through the synthetic rPPP. These results demonstrated that the recycling of carbon dioxide from the ethanol 
fermentation pathway in yeast can be achieved during lignocellulosic bioethanol production through a synthetic carbon 
conservative metabolic pathway. This strategy has a great potential to alleviate GHG emissions during the production of 
various fuels, chemicals, and food ingredients.

IS1-2

Bio-based Chemicals and Polymers for Sustainable Food Industry

Sang-Hyun Pyo
Division of Biotechnology, Department of Chemistry, Lund University, Sweden

Replacing hazardous substances and preventing their use are major challenges facing the twenty-first century in 
terms of human health and environmental impact. Bio-based and sustainable chemicals and polymers are gaining 
ground on the processing, packaging and storing of the foods because of the increasing environmental and safety 
issues. It also requires increased reuse, recycling and recovery to minimize environmental impacts and maximize 
resource efficiency. Industrial biotechnology makes use of microorganisms and their enzymes as selective catalysts 
for the chemical transformations, and fulfills most of the green chemistry principles. Furthermore, the biotechno-
logical process can be integrated with chemical process in order to further valorize the platform chemicals. We 
have investigated the development of sustainable and innovative processes based on green chemistry and indu-
strial biotechnology for the production of bio-based platform chemicals (e.g. 3-hydroxypropionaldehyde, 3-hydro-
xypropionic acid, 1,3-propanediol and acrylic acid) and polymers (e.g. isocyanate-free polyurethanes and bisphenol- 
free polycarbonates). Thus, with increasing attention and societal pressure to find an alternative, the utilization of 
bio-based chemicals and polymers produced would improve the safety and environmental profile for sustainable 
food industry, and would contribute to the overall value of bioresources.
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IS1-3

Strain and Process Development for Food Additives Production 
Based on Multi-Omics Technologies

Baek-Seok Lee
Biotechnology Research Institute, CJ CheilJedang, Korea

Industrial fermentation processes are continuously being improved using a combination of strain improvement and 
bioprocess optimization. Currently target selection, i.e. the identification of bottle-necks and bioprocess parameters 
that affect production yield and productivity, is the rate-limiting step in bioprocess optimization. With the recently 
introduced multi-omics technologies, it is now possible to compare wild-type's genomic, transcriptomics, proteomics, 
and metabolic profile with overproduction strain’s and the multi-omics profile of low production phase with high 
production phase. We have successfully applied these multi-omics platforms for selecting targets for improvement 
of product yield and productivity based on different multi-omics profile. By calculating the correlation between the 
large numbers of transcripts, proteins, metabolites measured and the production outcome under different condi-
tions, multi-omics enables the identification of bottlenecks in the production strain. After biological interpretation 
of the results, the genetic and bioprocess targets are identified. CJ has successfully applied these approaches for 
identifying targets in food additives production in bacteria. The targets have been validated and large improve-
ments in yield and productivity of amino acids and nucleotides were achieved in these improved strains and 
fermentation optimization.

IS1-4

Enzymatic Production of Prebiotic Carbohydrate Materials via Synergistic Actions of 
Hemicellulose-degrading Enzymes

Tae-Jip Kim*, Gyeong-Hwa Nam, Jung-Min Lee, Yewon Kang, and Nam Soo Han
Department of Food Science and Biotechnology, Chungbuk National University, Korea

Hemicelluloses are the most abundant heterologous complex carbohydrate polymers in nature. The hemicelluloses 
can be hydrolyzed to various functional materials applicable to food and pharmaceutical industries. Due to the high 
complexity and variability in structure, the enzymatic hydrolysis of hemicelluloses can be promoted via the concerted 
actions of various enzymes including the main chain-cleaving endo-hydrolases and the side chain-removing accessory 
enzymes. In the present study, various carbohydrate-active enzyme genes, encoding endo-arabinanases and α-L-arabino-
furanosidases, endo-xylanases, and acetylxylan esterases, α-glucuronidases, have been cloned and expressed from 
various benefit microbes including lactic acid bacteria. In addition, their enzymatic properties and synergistic modes 
of actions are comparatively characterized in detail. Based on the recent microbial genome sequences, the uneven 
distribution of carbohydrate-active enzyme genes can cause the differences in carbohydrates-utilization systems 
among microorganisms. Prebiotics are defined as non-digestible food materials that promote the growth of useful 
bacteria in human digestive system to be beneficial to health. The representative five-carbon sugars, L-arabinose 
and their oligosaccharide derivatives have been highly considered as functional sweeteners to prevent the obesity. 
The enzymatic degradation of hemicelluloses can results in various oligosaccharides as prebiotics candidates. Depen-
ding on the modes of actions of various hemicelluloses-degrading enzymes, their simultaneous or step-wise treat-
ments synergistically produce much higher amount of reducing sugars and/or various oligosaccharides derivatives. 
The versatile enzymatic processes can be applicable to the cost-effective and selectable productions of prebiotic 
functional carbohydrate materials from hemicellulosic biomass.
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IS1-5

Yeast Metabolic Engineering for the Industrial Production of Cellulosic Ethanol

Yong-Cheol Park
Department of Bio and Fermentation Convergence Technology, Kookmin University, Korea

Conventional bioprocess requires high energy to change and maintain operating temperatures, and addition of acids and 
bases to control pH in culture broth. Also, advanced bioprocesses of SSF, SSCF and CBP have inherent problems such as 
utilization of total sugars, mismatch of optimal temperature for enzyme reaction and fermentation, accumulation of 
growth-toxic materials, and salt-in and -out process. Meanwhile, engineering of genetic and microbial systems should be 
complementary to bioprocess engineering by feed-forward and feed-back cycles. SMART (Systematic optiMization of 
microbiAl systems and feRmenTation) technology armed with genetic, microbial and metabolic engineering, –omic 
technology and fermentation optimization is a promising technology able to meet the system and process complementation, 
and applicable for rapid development of biofuels and biochemicals production process. In this presentation, I engineered a 
conventional alcohol yeast of Saccharomyces cerevisiae by SMART technology for bioethanol production from renewable 
biomass. The engineered S. cerevisiae could produce bioethanol from glucose and xylose or galactose with a high conversion 
yield and production rate. In addition, various genetic and evolutionary strategies were designed to overcome the 
physiological barriers of S. cerevisiae and a robust yeast platform with multiple tolerances was developed to be applicable to 
both conventional and advanced bioprocesses.

IS2-1

Moving the Food Sector towards the Future Internet - Background and Initiatives

Gerhard Schiefer
University of Bonn, Germany

In follow-ups to a European project with global reach on the state-of-the-art regarding transparency deficiencies in the food 
sector, a number of food related scientific organizations joined ranks with an ICT community which was engaged in the 
development and provision of a publicly available “market” of generic enablers (functionalities for app development 
summarized as “FIware”; www.fi-ware.eu) for use in system and smartphone app developments that should facilitate and 
simplify creation of ICT systems utilizing features of the future internet linked to networked devices and the cloud. The ICT 
community’s motivation for partnering was the interest in unleashing the creative development potential of SMEs and young 
professionals in our society while the food community’s motivation for partnering was the need for realizing of a major 
innovation drive for meeting the future challenges in a.o. efficiency in trade, logistics, and management, in transparency and 
interaction along the food chain, in tracking and tracing for food safety and quality, in food safety communication and 
control, in the reduction of waste, in carbon transparency and control, or in communication with consumers. The cooperation 
of the last 5 years reached its conclusion with the implementation of so-called accelerator projects that selected and funded 
innovative software proposals (about 35 from a large number of applications) within a broad range of food sector applica-
tions. The presentation will outline some major development directions. However, as innovation does not only involve 
developments but broad acceptance within the business community, major efforts are initiated for motivating additional 
development initiatives that build on the Future Internet Technology and to support applications in reaching breakthrough 
status in the food sector. First results are promising. However, as the applications are still under development, the final 
success will still have to be seen and be up for discussion.
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IS2-2

The Development of Food Industry and Application of Information Technology in China

Yimin Wei
Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences (CAAS)/ 

Key Laboratory of Agro-Products Processing, Ministry of Agriculture, China

The food industry is one of the China’s basic industries, is closely related to the daily of Chinese citizens. The food industry is 
an important part of China’s industries, occupying an important place (16.7% of GDP) in gross domestic product (GDP). Food 
industry is the most closely industry that associated with agriculture (prime industry) and consumption services (tertiary 
industry). The food industry plays an important role in China’s economy stablization and China’s sustainable development. 
On May 8, 2015, the State Council of People’s Republic of China issued “Made in China 2025”. “Made in China 2025” is the 
guiding principle for actions of the first decade to implement the strategy of building a powerful nation, and is the blueprint 
for the future of manufacturing in China. General idea is taking the promotion of innovation and development of 
manufacturing industry as the subject, focusing on the upgrading of the manufacturing sector to improve innovation ability 
as mainly objects, integrating informatization and industrialization as road map and focusing on the development of 
fully-automated “smart” factories as main goal. “Made in China 2025” formulates 10 major fields of development and 5 
major projects. Depth integrating informationization and industrialization as strategy objects in “Made in China 2025” Put 
forward two majors: First, study on development strategy of integrating manufacturing as “smart” manufacturing. Second, 
accelerate the development of “smart” manufacturing equipments and products. These two important majors are both 
involved in the food industry.
How to achieve “made in China 2025” in the field of food industry of China? I believe that “smart” food manufacturing in 
China should focus on the fellow objects:
(1) Process optimization and industrialization of traditional Chinese foods (TCF)
(2) Automation of Food manufacturing process
(3) Food manufacturing + Internet
(4) Food storage, retail and marketing + Internet
(5) The "smart" food manufacturing
(6) Consumption for personalized food 
Some case studies and research demonstrations of food "smart" manufacturing by my research team will be shown and 
shared alike：
(1) Map of wheat kernel quality properties based on geostatistics (AgriGS)
(2) Automatic grading and storage systems of wheat kernel quality
(3) Automation Manufacturing and "smart" manufacturing of Chinese dried noodles (CDN)
(4) Statistic of Food contribution information and precision analysis of its benefits
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IS2-3

Joining the Dots: How Linking Traditional Methods and Modern Technologies via 
the IoT Will Change Queensland’s Agriculture and Food Production Systems

David Poulsen
Technology Commercialisation Fund Development Project, Department of Agriculture and Fisheries, 

Queensland, Australia

The State of Queensland, Australia, is known for its high quality agricultural and food products. Geographically, the Tropic of 
Capricorn bisects the State and so the agricultural production environment contains a mix of sub-tropical and tropical 
systems. The climatic patterns and soil types also allow for both winter and summer field and horticultural cropping 
opportunities. Grains, pulses, sugarcane and cotton are all produced from the extensive on-farm cropping industries, which 
with the exception of the sugar industry are largely located on the western or inland side of the Great Dividing Range 
watershed. Horticultural production is highly diverse and is mostly conducted on the coastal strip to the east of the Dividing 
Range due to the greater reliability of water supplies. Beef is the primary livestock industry, with scope for both extensive 
and intensive cattle producers to operate. The State has the largest beef production capacity in Australia and this includes 
the highest concentration of feedlots. Pork, poultry and wool production are also part of the agricultural landscape. Dairy 
production is localized and relatively minor. Queensland’s aquaculture and wild catch seafood industries utilizing multiple 
species have earned a reputation for high quality produce, while at the same time balancing environmental and social 
impact with financial viability. Post farm gate aspects of the agriculture and food value chain have a significant impact on the 
Queensland economy. Government data indicates that during the 2013/14 financial year, food and beverage processing 
employed 45,859 manufacturing workers, equating to 26 per cent of the State’s manufacturing workforce. In terms of 
industry value, in the same years it was estimated that the food processing sector contributed $4,274 million to the state 
economy, with beverage manufacturing adding a further $822 million. The relative size of the Australian population means 
that export markets are critical to the long term future for the entire industry value chain. With the impacts of a large land 
area and such a diverse range of production systems, produce and significant post-harvest industries, innovation is critical to 
the State’s agricultural sector to maintain efficient and productive economies of scale and compete in the global market. 
Consequently, research teams in Queensland’s Government and University sector are increasingly looking to the 
opportunities created by information technologies and, in particular, the Internet of Things to improve and integrate 
production and processing systems. Tools such as remote and/or non-destructive sensing technologies, robotics, global 
positioning and novel technology applications are being developed and linked via information technology in both research 
and applied technology projects. Through providing an outline of the State’s agricultural and food production systems and 
examples of technologies from some of our leading research groups, this paper will discuss how industries and lives are 
being changed for the better. 
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Future-oriented Post Harvest Technology of Food Products in Korea

In-Bok Lee
Department of Rural Systems Engineering, College of Agriculture & Life Sciences, Seoul National University, Korea

Because of FTA, expansion of market opening as well as required amount of imported agricultural products, the portion of 
imported agricultural products has been greatly increasing in our domestic agricultural markets resulting in agri-economic 
contraction and farming household income decline. It is strongly necessary to invigorate food industry and encourage the 
export expansion to create new demand of domestic agricultural products. Accordingly, we should try to remove the 
obstacles of development of agri-food industry on short- and long-terms. The typical existed obstacles in Korea can be 
restriction-driven policy considering mainly food safety, insufficient linkage of agri-food and agriculture, insufficient of policy 
instruments and infrastructure for development of agri-food industry, as well as insufficient cooperation between 
government departments and institutes related to agri-food industry and food safety. Recently, to overcome those matters, 
multi-pronged efforts have been made by all levels of individual such as countermeasures against of FTA, ICT integration, 
future-oriented policy, high quality and functionality of agri-food, etc.

IS3-1

Food Safety and the Role of Genomics for the Future

Bart C. Weimer
UC Davis, School of Veterinary Medicine, USA

The use of genomics and metagenomics in food safety is rising quickly. The advanced technology and link to traditional 
methods are becoming increasingly difficult as technology progresses. This coupled to new global regulatory stances are 
demanding that the food industry bridge the food testing paradigm shift. With that in mind, food safety consortia are 
forming that seek to provide tools for food testing for interactive methods development that is anchored if traditional food 
safety knowledge, but incorporates new testing methods. The 100K Pathogen Genome Project is using whole genome 
sequencing and metagenomic sequencing to produce genomes for use in food safety and public health. Use of rapid 
detection methods based on genomics is a challenge in food safety that emerged quickly and highlights the specific uses and 
pitfalls for application of these technologies to food safety. Dr. Weimer’s talk with focus on how to apply large scale genomics 
and metagenomics for rapid food safety.
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IS3-2

Predictive Models to Manage Safety and Quality Risks in Complex Food Supply Chains

Mark L. Tamplin
Food Safety Centre, Tasmanian Institute of Agriculture, University of Tasmania, Australia

Food supply chains must ensure that potentially hazardous products are maintained at storage temperatures that optimize 
food sensory attributes and microbial levels. Accomplishing this results in maximized shelf-life and food safety, as well as 
increased access to international markets. This situation is especially important for supply chains that are long and 
complex, and where the food is highly perishable. This problem can be improved with predictive models, which provide a 
means to manage food safety and quality risks in supply chains, especially when coupled with environmental sensors. In 
this study, primary (kinetic) models were produced for microbial growth and inactivation, as well as product sensory 
attributes. Specifically, models were developed for Total Viable Counts (TVC) in vacuum-packaged (VP) beef steaks; for 
Vibrio parahaemolyticus and TVC in live Pacific oysters (Crassostrea gigas); and for TVC, Listeria monocytogenes and 
Quality Index Metrics (QIM) in whole head-on gutted salmon (Salmo salar). Secondary models were developed to estimate 
kinetic parameters, as a function of product storage temperature. Models for Atlantic salmon demonstrated acceptable 
performance for TVC, L. monocytogenes and QIM, over a range of 0-15°C. In addition, a relationship was observed between 
TVC and QIM, potentially providing risk managers with a simultaneous estimate of both factors. Two models were 
produced for V. parahaemolyticus in Pacific oysters-one for growth above 15°C, and another for inactivation below 15°C. In 
addition, a risk assessment of Tasmanian oyster supply chains demonstrated that post-harvest cooling was the most 
sensitive node. For VP beef steaks, an existing TVC model developed for VP striploins required adjustment for adequate 
estimation of growth rate. The models described in this report are part of ongoing projects to help Tasmanian food 
companies enhance food stability in domestic and international supply chains, thereby improving market access and 
increasing value in the global marketplace. When coupled with real-time sensor systems, predictive models can be 
valuable tools to proactively manage food safety and quality.

IS3-3

Targeting Cell Wall Polysaccharide Biosynthesis in Oomycete Pathogens for 
Disease Control in Crops and Fish and Food Sustainability

Vincent Bulone1,2

1ARC CoE in Plant Cell Walls, University of Adelaide, South Australia
2Division of Glycoscience, Royal Institute of Technology (KTH), Sweden

The oomycete phylum comprises devastating crop pathogens that represent a serious threat to food production and 
sustainability. One of the most important features that distinguish oomycetes from true fungi is their specific cell wall 
composition. The cell wall of oomycetes essentially consists of (1,3)-β-glucans, (1,6)-β-glucans and cellulose whereas chitin, 
a major cell wall component of fungi, occurs in minute amounts in the walls of some oomycetes. Cell wall polysaccharides 
play a central role in the morphogenesis and growth of oomycetes. Thus, the enzymes responsible for their biosynthesis 
represent potential targets of inhibitors that can be used to control the diseases provoked by pathogenic oomycetes. 
However, the proteins associated to the oomycete carbohydrate synthase complexes and their corresponding mechanisms 
are not well characterized. This presentation will summarise our latest results on the biosynthesis of cellulose, (1,3)-β-glucan 
and chitin in oomycetes. The isolation and characterization of new families of genes encoding cell wall carbohydrate 
synthases with unique properties, and the significance of our discovery that (1,3)-β-glucan and chitin synthases of 
oomycetes are located in lipid rafts will be discussed. The use of specific inhibitorsof cell wall biosynthesis in fungal and 
oomycete pathogens and their application for disease control in crops and fish used for food will also be discussed.
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IS3-4

Application of NGS Technologies for Identification, Surveillance, 
and Epidemiology of Food-borne Pathogens

Byung-Yong Kim
ChunLab Inc., Korea

Due to the rapid technological advances in sequencing methodologies, namely next-generation sequencing (NGS) 
technologies, it is essential to understand the significance of these technologies and their practical applications in food 
safety. The omics data produced from NGS technologies such as genomics, transcriptomics and metagenomics data are 
rapidly transforming our approaches to the detection, monitoring and treatment of food-borne pathogens. In particular, 
whole-genome sequencing has evolved from these research tools into an approach that can be used to characterize 
food-borne pathogen isolates as part of routine surveillance systems. Comparative genomic analyses will not only improve 
outbreak detection and source tracking, but also create large amounts of database which will be available for data-mining 
tools. These approaches will be able to facilitate better source attribution and provide new insights into transmission and 
epidemiological evidences. In this presentation, current research trend of NGS technologies for food safety will be 
introduced. Also detailed information of practical applications of genomic approach for food safety will be presented. 

IS3-5

The Utility of Whole Genome Sequencing for Identification of 
Foodborne Outbreaks in the United States

Dave Boxrud
Minnesota Department of Health, USA

PulseNet is a multinational network of laboratories that perform foodborne disease subtyping using Pulsed-Field Gel 
Electrophoresis (PFGE) in order to identify foodborne outbreaks. PulseNet has been tremendously successful identifying 
outbreaks which is useful to remove contaminated product and to identify areas where food production processes can be 
changed to prevent illness. Despite the successes of PulseNet, PFGE has some limitations, including lack of diversity for some 
pathogens. Whole genome sequencing (WGS) is a new technology that offers tremendous potential to improve foodborne 
disease surveillance. WGS is beginning to be used for certain foodborne pathogens and has shown tremendous promise in 
identification of outbreaks. PulseNet is in transition for WGS to replace PFGE as well as the primary subtyping method.
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IS4-1

Preparation and Glycemic Response of Crystalline Short Linear α-Glucans 
from Debranched Waxy Maize Starch

Yong-Cheng Shi*, Liming Cai, Lauren R. Brewer, Michael Sweedman, Jialiang Shi, and Mark Haub
Department of Grain Science and Industry, Department of Human Nutrition, Kansas State University, USA

Starch is the most important source of food energy and there are growing interests in understanding the relationships 
between digestion of starch and its impacts on human health. The objectives of this work were to develop novel 
starch-based food ingredients with controlled enzyme digestbility and determine their nutritional properties. A novel 
process combining enzymatic debranching, melting, and crystallization was developed to produce spherulites from short 
linear chains. The debranched waxy starch was heated to 180°C followed by cooling and crystallization to form 
well-developed spherulites. Multiple analytical techniques including light microscopy, scanning electron microscopy, 
differential scanning calorimetry, wide-angle X-ray diffraction and synchrotron small-angle X-ray scattering covered over five 
orders of length scale and were applied to study the morphology and structure of the spherulites. Spherulites crystallized at 
low temperatures (4 and 25°C) had a large size (5-10 μm), a B-type starch X-ray diffraction pattern, a lower melting 
temperature (70-110°C), and a higher digestibility (Englyst method), compared to the spherulites crystallized at 50°C, which 
had a small size (1-5 μm), an A-type diffraction pattern, a higher melting temperature (100-140°C), and a lower digestibility. 
Using standard glycemic index (GI) methods, 50 g available carbohydrate was compared in 10 adults to waxy maize starch 
(TDF: 0%; RS: 1.6%) and crystalline short-chain amylose (CSCA) (TDF 0%; 75% RS). CSCA was consumed alone and in mixed 
formulation. All volunteers had low postprandial glucose curves after CSCA consumption. This study shows that RS content 
affects glycemic response and GI values, and calls for the need of a method to define available carbohydrate. 

IS4-2

Functional Amylose Microparticles Prepared by Self-Assembly of Amylodextrins

Young-Rok Kim
Department of Food Science and Biotechnology, Kyung Hee University, Korea

Herein we present a facile bottom-up approach to produce well-defined amylose microparticles by enzymatic reaction. As 
one of the most abundant polysaccharides in nature, amylose is a linear homopolymer of glucose linked with α-(1,4) 
glycosidic bonds. Micro-sized amylose bead has currently been prepared by heating and cooling treatment of high amylose 
starch solution. Cross-linking of amylose emulsion and spray-drying of gelatinized high amylose starch could produce the 
amylose micro bead. However, their amylose content is below 70% because the complete separation of amylose from 
amylopectin in natural high amylose starch is difficult. In this study, we present a novel approach to prepare a pure amylose 
microparticles containing various guest compounds, such as iron oxide nanoparticles and beta-carotene, by enzymatic 
synthesis using recombinant amylosucrase. Iron oxide nanoparticles and beta-carotene can spontaneously be incorporated 
into the amylose microstructure during enzymatic synthesis to form a well-defined amylose microparticles with the guest 
compounds through self-assembly process. The resulting functional amylose particles was characterized by TEM, SEM, XRD 
and VSM magnetometer. We employed a biological system to synthesize amylose microstructure with fairly simple and 
cost-effective manner which will have a range of applications in food and biomedical industry.
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IS4-3

A Building Block Backbone Model of Amylopectin Structure

Eric Bertoft
Åbo Akademi University, Finland

Starch is a major food component and amylopectin is the major polysaccharide component of starch. The extensively 
branched molecule is the principal contributor to the semi-crystalline architecture of the starch granules. Traditionally, the 
structure of amylopectin is explained with a cluster model, in which short chains are clustered and form double helices that 
crystallises into thin lamellae about 5-6 nm thick. The branches interconnect the double helices and form amorphous 
lamellae, which together with the alternating crystalline lamellae form stacks in semi-crystalline rings or shells. The clusters 
of short chains are interconnected by long chains, and it is assumed that the ratio of short to long chains in amylopectin 
equals the average number of chains in the clusters. It should be noted that the cluster model rests on indirect evidences, 
such as the unit chain profile of amylopectin or results obtained from acid-treated starch granules. Attempts to isolate 
clusters and prove their existence using the endo-acting α-amylase of Bacillus amyloliquefaciens have not been able to 
confirm clusters with the predicted structures. The number of chains in the experimentally obtained clusters is different from 
the prediction based on the ratio of short to long chains in amylopectin. In addition, cluster preparations contain always 
some long chains, which are not expected. These results have therefore challenged the traditional view of amylopectin 
structure. Instead, a backbone model has been suggested, which explains the experimentally obtained results. In this model 
groups of very small, branched building blocks form apparent clusters. Building blocks, rather than clusters, are therefore 
considered to constitute the basic structural units in amylopectin. The backbone concept explains readily certain properties 
of starch, such as granular integrity during swelling, gel formation, or iodine binding to internal chain segments.

IS4-4

Physical Properties and Physiological Effects of Resistant Starches Modified 
from High-amylose Corn Starch

Yongfeng Ai*, Mark Lyte1, and Jay-lin Jane2

Department of Food & Bioproduct Sciences, University of Saskatchewan, Canada
1Department of Veterinary Microbiology & Preventive Medicine, Iowa State University, USA

2Department of Food Science & Human Nutrition, Iowa State University, USA

Starch is an important ingredient in human foods and it serves as a major energy source after consumption. Increasing public 
concerns over diabetes, obesity, and other metabolic syndrome have fostered the development of resistant starch (RS) for 
food applications. Starch from high-amylose corn has attracted the most research interest because of the high RS content. 
High-amylose corn starches (HACS) from different corn varieties consist of 18.6-34.3% RS (the Englyst Method), and the data 
are highly correlated with starch amylose contents (correlation coefficient = 0.97). HACS has been further modified to 
produce two types of RS: stearic-acid complexed HACS (RS Type 5, RS5) and octenyl succinic HACS (OS-HACS). The modified 
starches displayed different thermal and pasting properties and RS contents. Rat-feeding studies have illustrated that the 
percentages of starch not being utilized by the rats and their gut microflora in Week 1 are 16.1% and 22.5% for RS5 and 
OS-HACS, respectively, which are much larger than that of native HACS (4.9%) and normal corn starch (0.1%). Increasing 
proportions of HACS and RS5 are utilized in vivo throughout the 9-week feeding period, whereas the chemically-modified 
OS-HACS remains highly resistant. Fermentation of RS has been identified in rat cecum. A mouse-feeding study has shown 
that the HACS and OS-HACS alter the taxonomic profiles of the gut microbiota and affect the behavior of the mice. Further 
investigation is needed to fully understand the connections between the different physiological impacts of the RS.
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IAS1-1

Effects of Fermented Soybean Intake on the Overall Immune Safety, 
Humoral-Cellular Immunity in Mice

Yong Heo*, Jae Hee Lee, Jung Eun Park, Gyeong Dong Lim, Chang Yul Kim, Se Hee Paek1, Hye Won Shin1, 
Seung Yeon Lee1, and Byoung Seok Moon1

Department of Occupational Health, Lab of Immunology for Public Health, Catholic University of Daegu, Korea
1Foods Research Institute, CJ CheilJedang Corp., Korea

Various functional activities have been reported for the fermented soybean products doenjang (DJ) and cheonggukjang 
(CGJ), including anti-carcinogenic, anti-diabetic, anti-oxidative, or anti-hypertensive effects. Although immunomodulatory 
functions of DJ and CGJ have been reported in several studies using mouse models, particularly inflammatory responses, 
no studies have been performed investigating the in vivo systemic effect of DJ or CGJ intake on the immune system in an 
animal model. We examined the effects of an experimental diet of DJ, CGJ, or a mixture of unfermented raw material for 4 
weeks on overall immunity and immune safety in mice. No significant quantitative alterations were observed in peripheral 
or splenic immune cells including CD4 helper T cell, CD8 cytotoxic T cell, and B cells among the groups. Enhanced splenic 
natural killer cell activity to K562 target cells was found in the DJ and CGJ groups compared with the plain diet group. The 
helper T cell type-1(Th1)-mediated immune responses were enhanced in the DJ and CGJ groups with an upregulated 
production ratio of IFN-γ vs. IL-4 and IgG2a vs. IgG1 in stimulated splenic T and B cells, respectively. Resistance to Listeria 
monocytogenes infection was observed in the DJ and CGJ groups. These results suggest that DJ and CGJ intake consolidates 
humoral and cellular immunity to Th1 responses.

IAS1-2

Metabolomics Based Interpretation of Fermented Foods

Choong Hwan Lee
Department of Bioscience and Biotechnology, Konkuk University, Korea

The metabolomics is the studies on metabolites, and by-products of the chemical reactions that continuously go on in 
every biological system. Metabolomics, the chemical profiling of (all) cellular metabolites by their identification and 
quantification, is a rapidly expanding strategy in the post-genomics era complementing transcriptomics and proteomics 
thereby constituting a trilogy. This metabolomics study provides valuable information in regards to optimizing the 
fermentation process for bioactive compound production and describes an efficient way to search for bioactive compounds 
with primary and secondary metabolism. Mass spectrometry (MS)-based metabolite profiling is usually used to identify 
changes in metabolites due to the various activities of fermentation. The combined mass spectrometry approaches used in 
this study may be useful in understanding the overall metabolism in the various microbes and fermentation including in 
vivo study. This presentation will show that a MS-based metabolomics approach is a powerful tool for understanding 
fermentation process with in vivo metabolomics case model of fermented foods, such as gochujang and doenjang.
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IAS1-3

Probiotics and Their Fermented Foods in Health and Disease

Sae-Hun Kim
Department of Food Bioscience and Technology, College of Life Science and Biotechnology, Korea University, Korea

Probiotics are conventionally defined as functional strains with beneficial effects and are frequently consumed in the form 
of fermented milks, yogurt and other fermented foods. Probiotics and fermented foods continue to make significant 
contributions to the traditional dietary patterns. The fermented foods that we consume influences the flourish of intestinal 
microbes, which modulate intestinal metabolic activities and immune response. As we discover more important roles of 
the gut microbiota in determining human health and disease, including its connection to the brain, it is becoming 
increasingly clear that there are untold connections between gut microbiota and peripheral organ axes. Interestingly, it has 
been proposed that a diet containing probiotics and their fermented foods may affect gut-microbiota composition and/or 
lower levels of pro-inflammatory markers in the body, which in turn attenuates metabolic syndrome and development of 
metabolic disorders, particularly obesity and cardiovascular disease. In vivo and some clinical studies have demonstrated 
that probiotics could improve gut microbiota, intestinal IgA+, and phagocytic activity of macrophages in the intestine, and 
thereby lower the incidence of systemic inflammation in diabetes and cardiovascular diseases. In addition, it has also been 
suggested that probiotics could prevent alcoholic liver disease and male hypogonadism by down-regulating toll-like 
receptor/transcription factor-mediated inflammatory signaling pathways and modulating both gut microbiota and 
intestinal metabolites. Probiotics were also shown to be capable of modulating gut microbiota and mitigating intestinal 
oxidative stress, and enhancing bone density in animal model of osteoporosis. Recently, in vivo studies have further 
revealed that Lactobacillus strains and fermented foods may influence mental health by targeting gut-brain axis. My talk 
highlights that the consumption of probiotics and their fermented foods could tackle human diseases through the gut 
(microbiota, barrier function, inflammation).

IAS1-4

Ameliorating Effect of Gochujang Products Prepared Using the Grain Koji and 
Soybean Meju on Diet-induced Obese Rats

Jae-Joon Lee
Department of Food and Nutrition, Chosun University, Korea

Obesity, a condition in which an abnormally large amount of fat is stored in adipose tissue, is becoming a global epidemic 
as well as a major contributor to the increased incidence of serious chronic diseases such as type 2 diabetes, cardiovascular 
diseases, hepatic and skeletal muscle insulin resistance, hypertension, arthritis, and certain forms of cancer. Since obesity 
is prevalent health problems worldwide, researchers have become interested in the effectiveness of different foods in 
reducing body weight and improving other risk factors. Gochujang is one of the well-known Korean traditional foods by 
fermentation after mixing together red hot pepper powder, a starch source (rice, barley, wheat etc), salt, and meju. The 
bioactive components of gochujang are influenced by various factors such as its combination of ingredients, the processing 
method, microbial composition, fermenting time, and the kind of source material that are used. Gochujang and its 
ingredients provide a major source for phytochemicals with potential anti-obesity properties. In this study, different koji 
products prepared using fermentation of rice and soybeans with a fungus and a bacterium, respectively, was combined for 
preparation of different gochujang products. Fermented gochujang products exhibited more suppressive effects on body 
fat gain, lipid levels of adipose tissues and serum, the occurrence of fatty liver deposits and steatosis, and lipogenic 
enzymes in fat synthesis than the non-fermented gochujang mixture. The effect was increased by rice and soybean koji 
using fungal or bacterial fermentation, and further enhanced by soybean meju using bacterial fermentation. Anti-obesity 
effects of the bacterial soybean koji were the highest among the raw materials of gochujang. These actions indicate that 
the gochujang products may have potential to reduce the fat accumulation and obesity.
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IAS2-1

Functional Amino Acids: Current Researches and Future Direction

Yuri Kim
Department of Nutritional Science and Food Management, Ewha Womans University, Korea

Amino acids are building blocks of proteins and essential substrates for the synthesis of many physical substances, including 
carnitine, serotonin, heme, and hormones. These amino acids have great physiological importance and their importance in 
health and industry are rapidly growing. The global market for amino acids is expected to reach US$ 20.4 billion by 2020, 
driven by increased demands of the animal feeds, dietary supplements, food flavor enhancers, cosmetic products, and other 
various applications. Functional amino acids refer to amino acids that regulate key metabolic pathways to improve health, 
survival, growth, development, lactation, and reproduction of organisms. Recently, numerous researches have studied about 
therapeutic roles of amino acids on specific diseases which can be applied to medical foods development. For example, 
taurine has revealed to have therapeutic effect against impairment on learning, memory, and brain neurotransmitters. 
L-arginine has reported to have role in improving diabetes and also has been revealed to have anti-osteoporotic effects. In 
addition, L-carnitine has known to have therapeutic effect on coronary artery diseases and newly reported L-carnitine’s 
ability to promote human hair growth. Combination of branched chain amino acids and glutamine has been reported to 
enhance dermal collagen synthesis. Furthermore, L-ornithine supplementation has known to improve physical fatigue and 
tryptophan supplementation can improve social behaviors. Even though the national health costs are rapidly increasing due 
to the medical demand growth by aging, the development of amino acid supplementation and medical foods are limited in 
Korea. Imported foreign manufactured amino acid supplementations and medical foods may have several limitations, 
including different nutrient requirements and different preferred taste flavors between Korean and other countries. 
Therefore, the new advances in development of amino acid supplementations and medical foods with functional amino 
acids hold great promise in prevention diseases as well as promotion patients’ recovery by restoring healthy cell function. 

IAS2-2

Differences between Central Sensing of Dietary Glutamate and 
the Brain Glutamate Neurotransmission

Miro Smriga
International Council on Amino Acid Science (ICAAS), Belgium

Glutamate is a nonessential amino acid widely present in human tissues, but also in food such as vegetables, mushrooms 
and meat. Within the human organs, glutamate is efficiently compartmentalized in such a way that various organ pools do 
not affect each other. In the central nervous system, glutamate is the dominant excitatory neurotransmitter involved in 
memory formation and learning. Due to its capacity t excite neurons, the release of glutamate into extra neural space is 
tightly regulated and as many as thirty receptors or transporters control glutamate transmission. Those regulatory functions 
are strategically located, including inhibitory neurons that use γ-aminobutyric acid (GABA). Moreover, glutamate is 
converted to glutamine (a non-excitatory amino acid) before it is released into the extracellular space. Extra-cellular 
glutamine is taken up by neurons and converted back to glutamate before being released as a neurotransmitter. The brain is 
separated from the rest of the body by the blood-brain barrier which prevents leaks of glutamate between the two 
compartments (periphery vs brain). Even in situations when the blood-brain barrier permeability is compromised, the 
glutamate leak into the brain is very limited. This is important due to the high intake of free glutamate from food sources (> 
10 g per person per day). Normally-ingested food glutamate does not affect plasma glutamate levels substantially and even 
pharmacological doses of glutamate do not rise plasma levels in humans for more than 2 h. Positive taste of food glutamate 
is important in signaling protein ingestion. Similarly to sweet signaling, glutamate taste is signaled to the brain independently 
from plasma circulating glutamate, levels via three facial nerve branches. Similarly, glutamate presence in the gut is signaled 
to the brain via the vagal nerve branches without any influence of plasma glutamate. In conclusion, glutamate is the central 
amino acid for numerous physiological processes, predominantly in the brain memory forming and in the food taste 
processing. All physiological roles of glutamate are departmentalized and independently regulated.
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IAS2-3

Clinical Practice Guidelines for Functional Amino Acids - Glutamine and Arginine

Mi-Sun Park
Department of Food Service and Nutrition Care, Seoul National University Hospital, Korea

Glutamine and arginine known as immunonutritent has been researched extensively in the past decade. Many positive 
outcomes have been documented using glutamine and/or arginine in various disease treatments. This review of the recent 
clinical practice guidelines for glutamine and arginine summarize mainly ASPEN and ESPEN guidelines.

IAS2-4

Case Study: Food Quality Improvement Using Amino Acids

Yongduk Kim
BIO Products Solution Team, Ingredient Business Unit, DAESANG Corporation, Korea

Amino acids, basic components of protein, are widely used in a variety of food products such as sauce, snack, beverage, 
processed meat, seasonings and others because they play an important role in nutrition and taste in final food products. 
However, some amino acids could be applied as a potential solution to current issues in food industry, such as sodium 
reduction and phosphates replacement. First, L-Lysine, a protein precursor for skeletal muscle, is an essential amino acid in 
human that is likely to be deficient in oriental people of which main dish is cereal foods. Although L-lysine has offensive odor 
and bitter taste, it could be applied in food products in order to lower sodium content, mask unpleasant odor, and improve 
nutritional value. In the study, L-lysine was combined with L-glutamic acid for better performance. Our test results in various 
applications showed that L-lysine and L-glutamic acid combination has a huge potential to meet current customers’ needs, 
sodium reduced products with better taste. Second, L-arginine is considered as a semi-essential amino acid because human 
infants can’t synthesize it in sufficient amounts to meet their need for growth. Many physiological studies have shown that 
L-arginine is helpful in the treatment and prevention of cardiovascular diseases, improvement of erectile dysfunction, 
reduction in fat mass, detoxification of ammonia in liver and promotion of growth hormone secretion. Meanwhile, 
application of L-arginine in processed meat product has attracted wide interests because L-arginine, the most basic amino 
acid, is effective in improving water binding capacity and adjusting pH. In processed meat industry, additives like phosphates 
were commonly used to increase water-binding capacity. However, it has been reported that the excess intake of phosphates 
may cause a serious health problem to people with kidney disease. In our study, the potential of L-arginine as a phosphates 
replacing agent in processed meat product, pork sausage, was evaluated. Sensory scores and quality test results showed that 
L-arginine could be a promising substitute for phosphates in processed meat application. 
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IAS3-1

Prospectives and Values of Korean Fermented Soy Products: Jang

Dae Young Kwon
Korean Food Research Institute, Korea

Korea has long history of agriculture to struggle how to get enough foods and how to reserve remaining foods for next use. 
Main food stuffs in Korea are grains and vegetables than poultry or dairy products. Various ways to control microbe growth 
are found in many different cultures. In Korea, people took a different approach to control harmful microbial growth by 
using other beneficial microbes: Fermentation technology. People discovered that certain beneficial microbes grew during 
the fermentation process could preserve foods to attack the mal-effect microbes, and this is how fermented foods started 
in Korea. For example, kimchi made with cabbage and red peppers can be preserved longer due to the beneficial microbes 
from the fermentation process. Various types of jang, a mixing sauce, such as kanjang (soy sauce), doenjang (soybean 
paste) and gochujang (red pepper paste) were founded in the same manner. Kimchi and jang have been core elements of 
the Korean diet and support the longstanding history of fermented foods in Korea, more than thousand years. Recently, 
many studies on health effect of Korea fermented foods are conducted in terms of nutrigenomics and microbiota. In 
Korean fermented foods, many valuable microbes as probiotics and bioactive metabolites are found which have 
anti-obesity, anti-diabetic and other health effects metabolomes. From the wisdom and knowledge from our ancient, we 
have to create the values, creating values is more important than the development of products.

IAS3-2

Elucidation of Flavor Characteristics and Quality Markers of Fermented Soybean Foods

Sang Mi Lee, Min Kyung Park, Hye-Jung Namgung, Kyung Eun Lee, Sun-Joo Kum, Byung Chul Seo1, 
Yong Ho Choi1, Jae Jung Lee1, Byung Serk Hurh1, and Young-Suk Kim*

Department of Food Science and Engineering, Ewha Womans University, Korea
1Sempio Foods Company R&D Center, Korea

Diverse fermented soybean products, including fermented soy sauce and soybean pastes, have been utilized in Korea, mainly 
due to their unique flavor characteristics as well as high nutritional values. To enhance their qualities and values, various 
attempts have been applied. In a series of studies, volatile components and profiles were compared depending on 
manufacturing processes such as hydrolysis, fermentation periods and microorganisms inoculated. We demonstrated that 
the manufacturing processes significantly affected their volatile components and profiles. Also, the key odorants and quality 
markers were determined based on instrumental analyses and data processing. 
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IAS3-3

Aspergillus Isolated from Meju as Starters for Soybean-fermented Products

Inhyung Lee
Department of Bio and Fermentation Convergence Technology, Kookmin University, Korea

Aspergillus sp. plays an important role as a dominant genus among complex microflora in various fermentations such as 
meju (Korean soybean-fermented brick), ganjang, doenjang, and nuruk. Especially, Aspergillus oryzae and Aspergillus sojae 
are being used as major starter molds in the fermented-food industry because each species has the high amylase and 
protease activities and is GRAS (generally recognized as safe). These starter molds belong to Aspergillus section Flavi which 
includes aflatoxigenic Aspergillus flavus and Aspergillus parasiticus. Therefore, in order to develop meju-borne Aspegillus 
as starters for soybean-fermented products, the correct identification and safety assessment is very important and 
required. In this study, we re-identified the industry collection of Aspergillus based on morphological, physiological, and 
molecular biological characteristics. Most of them were identified as A. oryzae and some were as identified as A. sojae. 
Because A. sojae is known to have higher protease and leucine amino peptidase (LAP) activities that are important for the 
flavor development in soybean-fermented products than A. oryzae, A. sojae was considered a candidate starter for 
soybean-fermented products. Because the isolation of A. sojae from nature has not been reported, the genome of the 
selected A. sojae was compared with that of the Japanese koji strain. A. sojae showing the high protease and LAP activities 
was evaluated in aspects of mycotoxin production and was improved for higher protease and LAP production by random 
and REMI mutagenesis aiming for industrial applications.

IAS3-4

Characterization of Bacillus sp. with High Gamma-glutamyl-transpeptidase Activity 
Isolated from Fermented Soybean Food

Tae-Jip Kim*, Jung-Min Lee, Gyeong-Hwa Nam, Jaejung Lee1, So-Won Lee1, and Byung-Serk Hurh1

Department of Food Science and Biotechnology, Chungbuk National University, Korea
1Sempio Foods Company Research Center, Korea

γ-Glutamyltranspeptidase (GGT; EC 2.3.2.2) which catalyzes the cleavage of the γ-glutamyl linkage of γ-glutamyl 
compounds such as glutathione and the transfer of their γ-glutamyl moieties to amino acids and peptides, is widely 
distributed in living organisms. The highly salt-tolerant GGT is utilized for the generation of tasty peptides in food industry. 
Bacillus spp. are known to secrete GGT into the medium during the stationary phase of cell growth. In the present study, a 
bacterium closely related to B. amyloliquefaciens with high GGT activity was isolated from Korean traditional 
soy-fermented food, doenjang. For the comparative studies, two additional GGT genes were expressed and characterized 
from Bacillus subtilis (BsuGGT), B. licheniformis (BliGGT), as well as B. amyloliquefaciens (BamGGT_469), respectively. A 
putative gene encoding BamGGT1_469 (592 amino acids), which shares about 83.8% and 67.8% of amino acid sequence 
identities with those from B. subtilis and B. licheniformis, respectively. The corresponding gene was cloned into pET-21a 
and pUBRT-A for the expression in Escherichia coli and B. subtilis, respectively. All GGTs are the active heterodimeric 
enzymes consisting of two polypeptides of approximately 40 and 20 kDa via the self-proteolysis. In addition, the genome 
sequence of B. amyloliquefaciens strain 469 was determined, and the gene clusters including GGT gene were 
comparatively analyzed to each other. The relationships between their primary structures and enzymatic activities were 
also investigated in detail.
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IAS3-5

Microorganism Study for Value Creation of Fermented Soybean Foods

Yongho Choi
Sempio Fermentation Research Center, Sempio Foods Company, Korea

Along with the development of the fermentation industry, there have been continuous studies on the hydrolysis and 
industrialization of soybean proteins (Korean soy sauce, flavor enhancer, etc.) using 100% koji soybeans. However, the 
problem with using soybeans as the sole ingredient for fermentation without adding carbohydrate ingredients (i.e., wheat, 
rice) is that the soybean proteins are not easily hydrolyzed. This leads to a low degree of hydrolysis for amino acids, 
resulting in a strong bitter flavor and astringent taste due to the presence of hydrophobic amino acid peptides. To solve 
this problem, fungi with strong proteolytic activity for soybean proteins are required. We selected that fungi with high LAP 
activity were isolated from meju from different regions. The selected fungi underwent morphological assessment, 28s 
rRNA, ITS region, and β-tubulin gene tests for accurate identification and were differentiated from their close relative 
Aspergillus flavus through aflatoxin gene cluster analysis, which also determined whether the fungi produced mycotoxin. 
For industrial application of the selected strain Aspergillus oryzae SMF119, the growth conditions of the fungus as well as 
enzyme production and reaction conditions were analyzed, and the effects of this strain on flavor under the condition of 
100% soybean fermentation were studied.

IAS4-1

Global Fermented Foods Associated with Microbial Interactions between 
Lactic Acid Bacteria and Yeast

Sung-Sik Yoon
Division of Biological Science and Technology, Yonsei University, Korea

Currently, around 3,500 global fermented foods and beverages are reported and divided into about 250 groups. 
Traditional food fermentation represents a valuable cultural heritage in most regions and also harbors a huge 
genetic potential of valuable but undiscovered strains. Of the fermented products consumed by different ethnic 
groups, fermented milks, sourdough, and alcoholic beverages are the most widely known foods. Studies indicate 
that the naturally occurring bacteria and yeast in kefir exert symbiotically to give superior flavors as well as health 
benefits. Sourdough represents a very complex biological ecosystem where yeasts and, especially, lactic acid 
bacteria (LAB) largely determine the sensory, technology, nutritional, and functional features of the resulting baked 
goods. Fermented foods are told the hub of consortia of microorganisms, since they are either present as natural 
indigenous microbiota in raw plants or animal, containers, and the environment. Recently, applied molecular tools 
are applied to development of molecular methods for identification and monitoring of microorganisms in natural 
ecosystems. In this presentation, some global ethnic foods jointly associated with lactic acid bacteria and yeast 
during fermentation and industrial applications of the microbial resources originated from them will be discussed.



220

IAS4-2

Development of Lactic Acid Bacteria Starters for Sourdough Fermentation

Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division of Animal, Horticultural, and Food Sciences, 

Chungbuk National University, Korea

Sourdough is a flour and water mixture fermented by lactic acid-producing bacteria (LAB) and yeasts. Fermenting sour-
dough positively influences the dough’s properties by improving its volume, texture, and flavor. In Korea, a traditional 
sourdough has been used to make a sponge-like cake. To prepare the sourdough, nuruk, a wheat flour preparation that is 
inoculated with environmental microorganisms is mixed with rice (or wheat) flour and incubated. To date, there have been 
few experimental studies carried out to isolate and characterize LAB from Korean sourdough. Therefore, the aims of this 
study were the LAB diversity analysis of Korean traditional sourdough and characterization of isolated strains for develop-
ment of starter cultures for sourdough production. For this, the microbial diversity was analyzed in fermented products as 
well as raw materials during fermentation of Korean sourdoughs by employing genotypic (RAPD-PCR, RT-qPCR, PCR-DGGE) 
and phenotypic (VITEK2 Compact system) methods. First, a quantitative assay using a real-time polymerase chain reaction 
(RT-qPCR) method was developed. Several primers were designed to detect individual species, based on the sequence 
information obtained from National Center for Biotechnology Information (NCBI). It was demonstrated that each primer 
set bound to its target microorganisms without cross reactivity. The newly developed method showed a strong correlation 
with the result obtained by a colony-forming counting method. As results, Lactobacillus sanfrnaciscensis was the most 
dominant species, representing 56% of the isolates followed by Lb. curvatus (27%) and Lb. brevis (9%). LAB such as Lb. 
plantarum, Lb. sakei and Pediococcus pentosaceaus were also detected. Next, genotyping and phenotyping analyses at the 
strain level demonstrated that Korean sourdough possesses various biotypes of L. sanfranciscensis strains. These strains 
were clustered into 5 subtypes (genotyping) or 7 subtypes (phenotyping). In summary, this strategy to construct novel 
primers reduced the chance of cross amplification and was able to identify the desired strain. The various strains isolated in 
this study can be used to develop a sourdough starter after analysis of their fermentation characteristics. 

IAS4-3

Isolation and Characterization of Saccharomyces cerevisiae SPC-SNU 70-1 Indigenous 
to Korea and Its Value in Food Industry

Won-Gi Min* and Jin-Ho Seo
Department of Agricultural Biotechnology and Center for Food and Bioconvergence, Seoul National University, Korea

Saccharomyces cerevisiae has mainly used as starter in alcoholic beverage fermentation through untold years and recently 
S. cerevisiae became a platform microorganism in food biotechnology field. S. cerevisiae enjoys increasing popularity as a 
producer in white biotechnology because of its inherent resistance to low pH, high ethanol concentration and growth 
inhibitors. A lot of valuable materials such as ethanol, xylitol, and 2,3-butanediol were produced by metabolically 
engineered S. cerevisiae and its application is expanding into probiotics industry together with lactic acid bacteria. 
Therefore isolation and identification of wild type strains was required and characterization and securement of own strains 
appropriate for varied industries are important. Here we screened several wild type S. cerevisiae strains from nuruk for 
making Korean sourdough successfully and their biochemical properties and genotypes were confirmed using VITEK2 
COMPACT and species-specific PCR primers. Acid tolerance, carbohydrates utilization, metabolites and organic acid 
production of their strains were characterized and their growth were monitored in media harboring seaweed calcium. 
They all were intolerant to lactic acid and acetic acid which might be one of reasons for population decrease of S. cerevisiae 
strains with progress of propagation of Korean sourdough and utilized maltose efficiently. Finally, S. cerevisiae SPC-SNU 
70-1 strain among them was chosen as starter for making Korean sourdough.
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IAS4-4

Industrialization and Globalization of Microbial Resources Indigenous to Korea

Sangmin Shim* and Chung-Kil Park
Research Institute of Food and Biotechnology, SPC Group, Korea

In Korea, Studies on fermentation process have been much in progress. However, researches on original technology 
regarding fermentation microorganisms are lack of knowledge and there are only few cases that utilize native 
microorganisms. Yeast and lactic acid bacteria (LAB) are the key factors of fermentation and have influence on taste, flavor 
and aroma during bread making process. Nevertheless, we use imported starter in Korea. So, we need to develop Korea 
native microorganism to replace it. Our research center (SPC-RIFB) isolated native yeast and LAB which are suitable for 
bread making from Korean traditional food called nuruk. In order to isolate these precious strains, we did screening tests 
more than 10,000 strains from a variety of food materials where from different areas in Korea during 11 years. Also, we did 
industry-Academy collaboration. By applying novel yeast (Saccharomyces cerevisiae SPC-SNU 70-1) to various bread types, 
we anticipate not only the improvement of bread quality but also foreign currency savings on imported commercial yeast. 
Based on the successful launch of the products, SPC opens the popularization era of “natural yeast bread”.
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SPS1-1

Management of Microbiological Safety in Agricultural Products

Sung-Youn Kim
Division of Safety Analysis, Experiment & Research Institute, National Agriculture 

Products Quality Management Service, Korea

Fresh produce is recognized as an important component of a healthy diet. Since most produce is grown in an open environ-
ment, it may be vulnerable to contamination with pathogens. Produce is often consumed raw without any type of inter-
vention that would reduce or eliminate pathogens prior to consumption, contributing to its potential as a source of 
foodborne illness. Microbiological safety concerns for fresh and fresh-cut produce were intensified in the 1980s after a 
number of outbreaks associated with the consumption of certain fresh fruits and vegetables in several countries. National 
Agriculture Products Quality Management Service (NAQS) is charged with implementing microbiological testing of agricul-
tural products in Korea. To supply consumers with safe agricultural products, NAQS undertakes annual monitoring of 7 
species of foodborne bacteria and norovirus in fresh vegetables, ground water, etc. In 2015, a total of 1,101 samples were 
collected and 1,051 products were tested for the presence of pathogenic bacteria such as Salmonella spp., Enterohaemorragic 
Escherichia coli, E. coli, Listeria monocytogenes, Bacillus cereus, Staphylococcus aureus, and Clostridium perfringens. Also 
ground water used at 50 spots of postharvest facilities was investigated for norovirus. We suggest that microbiological 
data obtained from this monitoring can be used to enhance the understanding of potential pathogens in fresh produce on 
the domestic food supply. Furthermore, the monitoring data may assist in planning public health initiatives and responding 
to foodborne outbreaks associated with fresh produce.

SPS1-2

Development of Methods for Geographical Origin Discrimination of Barley

Soomin Park
Experiment Research Institute, National Agricultural Products Quality Management Service, Korea

Tracing of the geographical origin of agricultural products is critical for providing accurate information on agricultural 
products to consumers. Recently, the import volume of barley for food is being increased, and some local vendors have 
deliberately mislabeled the cultivation origin for their own interests. To develop scientific methods for origin discrimination 
of barley, two different approaches have been used; one is based on DNA information of barley and another one is based on 
organic and inorganic compounds. Whole genome re-sequencing of barley with next generation sequencing (NGS) 
technique enables us to survey DNA polymorphisms for origin discrimination. Based on the NGS data from 11 barley 
varieties, a total of 9,300 single nucleotide polymorphisms and 108 insertions/deletions were identified. Among the DNA 
variants, 13 loci were selected as candidate markers. Validation of the candidate markers showed that the selected DNA 
markers can be used for the discrimination of the country of origin and variety identification of barley. In addition, organic 
and inorganic compounds of barley were analyzed to discriminate geographical origin using various analytical chemical 
methods such as Fourier transformed near-infrared spectroscopy (FT-NIRS), inductively coupled plasma optical emission 
spectroscopy (ICP-OES), energy dispersive X-ray fluorescence (ED-XRF) and electronic nose. The overall accuracy of 
discrimination for the developed methods obtained from multivariate statistical analysis was over 95% by FT-NIRS, ICP-OES 
and ED-XRF. Therefore, both DNA and chemical analyses may give reliable information to discriminate the geographical 
origin of barley.
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SPS1-3

Development of Bio-functional Soy Foods by Fermentation

Won-Chan Kim
School of Applied Biosciences, Kyungpook National University, Korea

Tracing of the geographical origin of agricultural products is critical for providing accurate information on agricultural 
products to consumers. Recently, the import volume of barley for food is being increased, and some local vendors have 
deliberately mislabeled the cultivation origin for their own interests. To develop scientific methods for origin discrimination 
of barley, two different approaches have been used; one is based on DNA information of barley and another one is based on 
organic and inorganic compounds. Whole genome re-sequencing of barley with next generation sequencing (NGS) 
technique enables us to survey DNA polymorphisms for origin discrimination. Based on the NGS data from 11 barley 
varieties, a total of 9,300 single nucleotide polymorphisms and 108 insertions/deletions were identified. Among the DNA 
variants, 13 loci were selected as candidate markers. Validation of the candidate markers showed that the selected DNA 
markers can be used for the discrimination of the country of origin and variety identification of barley. In addition, organic 
and inorganic compounds of barley were analyzed to discriminate geographical origin using various analytical chemical 
methods such as Fourier transformed near-infrared spectroscopy (FT-NIRS), inductively coupled plasma optical emission 
spectroscopy (ICP-OES), energy dispersive X-ray fluorescence (ED-XRF) and electronic nose. The overall accuracy of 
discrimination for the developed methods obtained from multivariate statistical analysis was over 95% by FT-NIRS, ICP-OES 
and ED-XRF. Therefore, both DNA and chemical analyses may give reliable information to discriminate the geographical 
origin of barley.

SPS1-4

Guideline Levels for Radionuclides in Foods and Analytical Methods of Radionuclides

Mun Ja Kang
Radiological Protection & Safeguards Division, Korea Atomic Energy Research Institute, Korea

In Korea, there is a guidance on how to deal with the contaminated food as a result of nuclear accident such as Fukushima 
accident. The guideline levels are 370 Bq/kg of radioactive cesium (Cs-134 and Cs-137) as well as 300 and 100 Bq/kg of 
iodine-131 for adult and infants, respectively. The guideline level for radioactive cesium was reduced to 100 Bq/kg in 2013. 
The guideline levels in Codex extended to 20 radionuclides such as radioactive plutonium, strontium-90, iodine-131, 
ruthenium-103, radioactive cesium, tritium, carbon-14, etc. For the calculation of the guideline levels, an intervention 
exemption level of dose is 1 mSv/year in accordance with recommendations of International Commission Radiological 
Protection. It is assumed that 10% of the diet is of imported food, all of which is contaminated. The food consumed per year 
by an adult and infant is 550 and 200 kg, respectively. Most conservative values of the radionuclide-specific and age-specific 
ingestion dose coefficient is used. For the food restriction with guideline levels of radionuclides, the analytical technologies 
of radionuclides are needed. The gamma-ray emitting radionuclides such as radioactive cesium and iodine-131 are measured 
using gamma spectrometry with high-purity germanium detector without any pretreatment. The alpha-radionuclides such as 
plutonium and beta-radionuclides such as strontium-90 and tritium are analyzed using alpha-spectrometry and liquid 
scintillation counting. However, the food samples must be separated and purified chemically from matrices and other 
radionuclides prior to alpha-spectrometry and liquid scintillation counting.
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SPS1-5

Current Status of Research for Discriminating the Production Year of Rice

Jee-Hwa Hong*, Jong-Sung An, Yong-Kyung Kim, Kyung-Hu Choi, Min-Hui Lee, Jin-Ho Lee, 
Young-Jun Park, and Hyun-Tae Kim

Experiment Research Institute, National Agricultural Products Quality Management Service, Korea

Mixing the rice, which is produced in different years, is banned in Korea by the Grain Management Act (No. 20, 
Ban Grain Mix). However, an illegal incidence of mixing the different production years of rice has been increasing. 
There is no reported method for discriminating the production year of rice worldwide. Since it is difficult to 
determine the production year of rice by visual identification, development of analytical methods on evaluating 
production years is necessary. To select an indicator material, we screened the metabolite components using time 
of flight (TOF) analysis. Phospholipid was selected as an indicator material to identify the production year of rice. 
A total of 100 rice samples produced in the period of 2012-2015 were collected. Phospholipid choline was used as 
an internal standard to calculate peak area of the sample. A total of 12 components of phospholipid were used in 
LC/MS/MS analysis. The statistical analysis showed that the distance between old rice (2012-2014) and new rice 
(2015) was 4.16 and classification ratio was 97%. To verify the calculated discriminant, 61 and 40 unknown samples 
were collected from 2 different areas, respectively. The accuracy of discrimination was 85% with primary verification 
and up to 80% by secondary verification. We assumed that the difference of phospholipid component was depen-
dent on the storage conditions of the rice samples. Hence, to deal with diverse environmental changes, stable 
isotope analysis (IR-MS), mineral elements analysis (ICP-MS), near-infrared spectroscopy (NIRS) analysis, and elec-
tronic nose analysis were applied to select additional new indicator materials for discriminating the production year 
of rice. However, no significant data were obtained between old rice and new rice. Therefore, in this study, we 
adjusted warehouse temperature to 15°C and room temperature, respectively, and the database on phospholipid 
components was constructed for the samples collected in April and June, 2016. These findings suggest that the 
accumulated data on the indicator material according to the storage conditions could be utilized as an analytical 
tool to determine the production year of rice.
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SPS2-1

The Current Situation of Food Security in Korea and Challenges and Opportunities in Future

Haksoo Kim
Country Director of U.S. Grains Council, Korea

According to the Ministry of Agriculture, Food and Rural Affairs, South Korea's grain self-sufficiency rate including the feed 
grain showed only 23.8% while its food self-sufficiency rate was 50.2% in 2015. Especially self-sufficiency of major grains like 
corn, wheat and soybean were absolutely vulnerable at 0.8, 0.7, and 9.4%, thus Korea is obliged to depend heavily on grain 
imports from major grain suppliers like Brazil, Argentina, USA, Ukraine, etc. Under its structural vulnerability, Korea has 
experienced in serious difficulties caused from the skyrocketed international grain prices in 2008 and 2012. In order to 
overcome the crisis, the national grain procurement project was proceeded by the government and private sectors con-
sortium to build grain supply chains in the international grain market, also the government initiated overseas farming 
investment projects and various overseas agricultural investments by the private sectors has been carried out in the last 
decade. Unfortunately those did not show any successful case or some tangible results so far. Fortunately, food security or 
food crisis issue has seemed to disappear at least in Korea since 2014 because of favorable world grain production condi-
tions, advanced biotechnology, lower oil prices, and China’s economic slowdown so on. However the issues related to the 
stable supply of grains is not fundamentally resolved. Through its severe experience in skyrocketed grain prices in decades, 
Korea has sought to take various counter-measures to secure grains procurement system. However, effective alternative that 
can overcome the instability of the global grain market situation has not been found so far. An early warning system to 
monitor international grains markets was launched; overseas agricultural investment projects to secure grains in an emer-
gency have been carried out; and various ideas such as the futures market leverage measures were discussed in last decade 
in Korea. In spite of various efforts and measures, probably it appears to have only to repeat the same scenario when the 
same situations happened in 2008 and 2012 occur again in future. Food and grain security is not just a problem only for the 
absolute net grains importing countries like Korea and Japan. China and EU, the net grains exporting countries, are also 
pursuing key policies for food and grain security to maintain continuous economic growths and public welfares. In the case of 
China, the government set up the grain security policy over 10 years ago as a major challenge for the country. The introduc-
tion of various new policies, improved productivity and international grain infrastructure investments brought the break-
through of China's grain and food security in recent years. We have to pay attention to changes in China which is emerging as 
a key player in the world grain market. There are many challenges with regard to food security that we are facing: 9.6 billion 
world population by 2050, increasing animal protein consumption due to the expansion of the middle class, limited farmland 
and water resources, global unpredictable weather recently intensified, the deepening of the debate on Biotechnology, and 
deepening imbalances in the regional grain supply and demand. Under those environment and conditions, Korea cannot 
have much choice for its future food security. The first is to invest international grains infrastructure to build up grain trading 
power in international grain markets. In the light of past experience in infrastructure investment, it is very difficult for Korean 
government or private sector to follow the way that COFCO in China implemented – merging the established grain majors 
like Noble group and Nidera which owned efficient grain trading system, infrastructure, manpower, market know-how 
because the grain business has been a capital-intensive industry with very tight margin. And Korea’s thoroughly private 
voluntary market system is also not easy to secure the competitiveness through accumulating purchasing power. However, it 
is new meaningful attempt that a company acquired the international bulk shipping business last year declare to become an 
international grain major utilizing its purchasing power and logistic capability. The second is to manage the risks in the 
international grain market and strengthen the capacity for efficient grain trading. It is very important and urgent to cultivate 
professional personnel for this purpose. As Korea is a net grains importing country, accumulated experience in international 
grain markets, purchasing and risk management know-how are very important. This can be a solution to some extent to the 
stability of international grain procurement. Third is the way to enter the international grain market value chain through the 
development of technologies that allow to enables to have international competitiveness in grain production. Major grain 
exporting countries including the United States has committed to technological development of biotechnology, precision 
agriculture, plant breeding, etc. in order to maximize production utilizing limited resources. If Korea could develop and 
commercialize the advanced technologies in the field of biotechnology, precision agriculture, plant breeding, this will also be 
seen as an alternative to future food crises. Recent distorted perception of biotechnology is the deepening challenges that 
must be overcome in order to resolve the future of the food crisis in Korea as well as food security. In order to achieve 
sustainable growth and economic stability, it is essential for Korean government and private sector to support the ceaseless 
research and development in those fields under the reasonable regulatory system.
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SPS2-2

Modeling Nutrition and Sustainability Outcomes in Food Systems - The Role of Metrics

David Gustafson
Center for Integrated Modeling of Sustainable Agriculture and Nutrition Security (CIMSANS) 

ILSI Research Foundation, USA

Human nutrition needs have not been fully addressed in most food security assessments conducted to date, which have 
generally focused only on achieving adequate calories, rather than including dietary diversity and micronutrient adequacy, 
both of which are critical to maintaining a healthy overall nutritional status. In addition, sustainability considerations have 
been absent, despite the tremendous economic, environmental, and social implications of meeting accelerating food 
demand in the face of water shortages and climate change. In response to these limitations, a new methodology has been 
developed based on the concept of “sustainable nutrition security” (SNS). This novel assessment methodology fills these 
gaps by defining seven metrics, each based on a combination of multiple indicators, for use in characterizing sustainable 
nutrition outcomes of food systems: (1) food nutrient adequacy; (2) ecosystem stability; (3) food affordability and 
availability; (4) sociocultural wellbeing; (5) food safety; (6) resilience; and (7) waste and loss reduction. Each of the metrics 
comprises multiple indicators that are combined to derive an overall score (0–100). The metrics have already been used to 
compare current food system performance in nine countries at varying stages of economic development. Future research 
challenges include looking at individual diets and incorporation of the metrics into simulation models of future behavior. A 
novel SNS assessment methodology based on these metrics can be deployed by decision-makers and investors to set 
meaningful goals, track progress, and evaluate the potential impact of food system interventions intended to improve 
sustainability and human nutrition outcomes.

SPS2-3

Ending World Hunger and Malnutrition Sustainably: Trends, Policies, and Actions

Kevin Z. Chen
Development Strategy and Governance Division (DSGD), International Food Policy Research Institute (IFPRI), China

Notable advances against world hunger and malnutrition have been made since 1990s. Close to half of undernourished 
people were lifted out of hunger from 1990-2015. However, hunger and malnutrition persist as there are still 780 million 
people suffer hunger in developing countries. It was estimated that malnutrition costs about $3.5 trillion each year. 
Agricultural growth is still a key to address the problem of persistent world hunger and poverty. Yet continued agricultural 
growth faces a number of challenges such as increasing demand, changing diets, degraded land, increasing water scarcity, 
and frequent occurrence of extreme weather. Sustainable intensification is critical to meet the world’s demand for food, to 
preserve the planet’s natural resources and to protect biodiversity. What can we do to realize sustainable intensification? 
Four measures can be considered, including increasing investment in agricultural R&D and extension services that promote 
resource efficient inputs and practices; developing strong institutions which support resource rights; addressing food loss 
and waste by investing in infrastructure, transportation, and food and packing industries; and promoting healthy and 
sustainable diets. 



230

SPS2-4

Crop Improvement by Genome Editing and Biosafety Regulations

Jang R. Liu
Korea Research Institute of Bioscience and Biotechnology, Korea

Genetically modified (GM) crops must pass a biosafety regulatory process imposed by government before being released. 
This process is costly and time-consuming, and remains a main obstacle to commercialization of them. The major reasoning 
of the regulatory process is based on the fact that GM crops contain foreign genes from different organisms which cannot be 
incorporated into plant genome in nature. Genome editing technology such as zinc finger nucleases (ZFNs), transcription 
activator-like effector nucleases (TALENs), and the clustered regularly interspaced short palindromic repeat (CRISPR)/Cas9 
allows removal of specific genes from plant genome with leaving no foreign DNA sequences in the genome. Therefore, crops 
improved by genome editing cannot be distinguished from the ones developed by conventional breeding methods as final 
products. Among the genome editing systems, CRISPR/Cas9 is the most user-friendly because of its use of simplicity and 
flexibility. Furthermore, it is possible to produce crops conferred with agronomically important traits by transfecting isolated 
protoplasts using the CRISPR/Cas9 system, which requires no DNA vectors in the process. This DNA-free genome editing 
method might be useful to circumvent process-based biosafety regulations. 

SPS3-1

Introduction of Foodpolis and Technical Support Cases

Chan-Suk Yoon
Agency for Korea National Food Cluster, Korea

Foodpolis is the world’s first national initiative to establish a R&D–focused and export-oriented platform for the food 
industry, which is led by the Korean government. Korea is located at the heart of the Asia-Pacific food market and has 
established a global trade network through FTAs with around 50 countries. Foodpolis is located in Iksan City, North Jeolla 
Province, which is well known for its excellent access to major domestic and overseas food markets as well as airports and 
seaports. This provides an ideal venue for domestic and foreign food companies to share business opportunities. We provide 
an optimal business environment as a contribution towards global competitiveness in the industry equipped with 
wide-ranging support facilities and one-stop services across the entire food industry cycle. The one-stop services include 
supply of raw materials and support for R&D, production, distribution and exports. Foodpolis is a food industry complex, 
which is divided into functional zones to maximize support for food companies, providing Industrial Zone, Logistics Zone, 
Research Zone, Support Zone and a Foreign Investment Zone. Also, there are six business support facilities, Food Quality & 
Safety Center, Food Functionality Evaluation Center, Food Packaging Center, Pilot Plants, Food Venture Center and Agency for 
Korea National Food Cluster, to enhance competitiveness through innovations. We are operating temporary “R&D Labs” for 
industry-academia-research collaboration. Foodpolis will become the center of the food industry R&D network in 
collaboration with nearby governmental and state-owned institutions, the Rural Development Administration and the Korea 
Food Research Institute. 
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SPS3-2

Successful Marketing Strategies of Vita 500

In Jae Lee
Retail Business Department, Kwangdong Pharmaceutical Co., Ltd., Korea

<Company Introduction> Kwangdong Pharm. Co., aims for a human healthcare brand company, and has a company 
philosophy to contribute on customers’ happy and healthy life by offering differentiated value in drug and food industry. We 
gave birth to Vita 500 (drinking vitamin C) based on medicine’s manufacturing know-how in 2001, then launched healthy 
beverage such as Corn Silk tea and Oriental Raisin tea in order based on the oriental medicine know-how to change the 
paradigm of drink industry. <Vita 500 marketing strategies> Early Stage: proceeded with consumer contact marketing 
including a sample tasting event via 50 pharmacy distribution and 42 retail distribution channels in the whole country. In 
pharmacy distribution, it was relatively successful. However, in retail, there were limitations of pharmaceutical company 
image in beverage industry, such as “It smells like a drug”. Mid Stage: used anytime, anywhere, and easy access for 
consumers strategies to extend from pharmacy distribution to retail distribution. And the effectiveness of strategies were 
maximized by small sized advertisement, systematic/harmonious operation of retail dealers and through product education 
for every retail employees. Latter Stage: reinforced brand image by constant public services such as promotions of 
examinees and help for unfortunate neighbors. <Critical success factors of the Vita 500> “Change way of thinking” to change 
the existing tablet Vitamin C into sweet beverage Vitamin C, “Endless improvement” on the taste, “Win-Win operation” for 
retail dealers, “Retail Rule” compliance, “Systematic retail strategies and rapid action” are all major success factors for 
gaining the confidence of retailers and consumers. 

SPS3-3

A Strategy of Developing Noble Health-food Using Natural Ingredients in Industrial Aspects

Wan-Gi Kim
R&D Center, Amorepacific Co., Korea

According to recent analysis of market research, Functional Foods market has a substantial growth due to aging population 
which needs a special food for preventing disease and staying healthy. The growth of aging population in Korea is much 
faster than other countries ever and it is surely predictable that domestic market will grow up to 10 trillion won within next 
few years. There are simple key words of our functional food research on consumer’s perspective, healthy ingredients based 
on natural botanical plants, great taste, overall sensorial quality, and art of formulation. Recently global companies are 
focused on innovative research on microbiome and metabolite of specific food materials to reveal real efficacy. Now, 
AMOREPACIFIC is going to take a deep understanding of dramatically increased social and scientific interest in aging society. 
People have started to understand the importance of healthy life to make better quality of life with health food products. So, 
we are ready to strengthen the core of our health food materials and improve capability of our cutting-edge technology 
before irrevocable the market changes have com. We seek to push the boundaries of traditional beauty with innovative 
solution drawn from our rich Asian heritage based on soybeans, green tea and ginseng. There are distinctive products using 
soybean and ginseng for the representative of VITAL BEAUTIE brand. VITAL BEATIE brand makes you balance of body, be 
satisfied the nutrient with light sense, olfactory sense and taste sense. The core principles of this product development 
process are based on Serendipity, Innovation of value and Singularity. Based on Food Research in the Beauty & Longevity 
concern, we are willing to try further valuable research and this will make people more beauty and happy with confidence.
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Application of Electronic Nose and Electronic Tongue in the Quality Control and 
Food Product Development

Soo Jin Lee and Bong Soo Noh*
Department of Food Science and Technology, Seoul Women’s University, Korea

The taste and flavor of food is one of the most important quality factors in the field of new product development and quality 
control of food. It is not determined only by a single component, but several components. It was very complicated and flavor 
pattern has been separated by using the differences of two or more samples. To find out the difference between good quality 
product and bad one, electronic nose can be used for discriminating the flavor pattern. This analytical method did not 
require pretreatment in order to involve all minor components that would be lost during pretreatment of GC-MS analysis. 
Principal component analysis or discrimination function analysis provides pattern recognitions of volatile components by 
using the obtained ion fragments from electronic nose. It is important to know the degree of difference between new food 
product and target sample. When some of the raw material is substituted for other material or process condition is changed 
for new product development, comparison of both samples can be carried out by pattern recognition of the obtained data 
from electronic nose. Sometimes it could not be done by sensory evaluation due to slightly differences. Use of electronic 
nose for new product development of beer and for evaluating quality of beer that was produced with difference conditions 
could be introduced. Minor difference of more formulation candidates for new beer could be found. Off-flavor of the 
processed product due to interaction of packaging materials with food such as instant cup noodle after addition of hot water 
or instant pouch food product with thermal treatment was found using electronic nose. It will be controlled for reduction of 
off-flavor in instant food products. Discrimination of origin tea, agricultural product, rice and aging degree of the aged spirits 
was done by electronic nose and electronic tongue instead of organoleptic expertise. Achievement of objective method was 
very reliable and will be useful for taste screening method. By electronic tongue, relative intensity of taste was expressed and 
quantitative analysis of specific taste was also shown. This method will be useful for determination of raw material amount 
in new food product development and quality control of food and food processing. 

SPS3-5

Rheological Properties of Viscoelastic Semi-Solid Food Materials

Ki-Won Song* and Hye-Jin Ahn
Department of Organic Material Science and Engineering, Pusan National University, Korea

Most food processes such as new ingredient selections, formulation preparations, material packaging and self storage are 
closely associated with a complex flow of materials. The application and acceptance of many foodstuffs are also greatly 
dependent on the flow properties of the final products. Therefore, knowledge of the rheological properties of food materials 
becomes an essential key to improve processing efficiency as well as to develop consumer-acceptable final products. Food 
materials range in consistency from fluid to solid state. An important category is comprised of semi-solid products which are 
the most difficult materials to attempt a rheological characterization, because they combine both fluid-like viscous and 
solid-like elastic properties within the same materials. Well-known food products belonging to this category are mayonnaise, 
salad dressing, butter, margarine, ketchup, mustard, and so on. Nowadays, consumers concern about the adverse health 
effects associated with over-consumption of certain types of lipids. This has led to a trend within the food industry toward 
the development of reduced-fat or reduced-cholesterol products. The creation of reduced-fat or reduced-cholesterol 
products with the same quality attributes as the original full-fat products has been a considerable challenge, and the food 
industry has been trying to produce this kind of products (or substituting materials) during the past several decades. 
Rheology of semi-solid food products is of great importance and its correct evaluation can provide valuable informations 
that can be used in quality control of commercial production, storage stability, sensory assessments of consistency and 
texture, design of unit operations, and knowledge of the effects of mechanical processing on the structure of the materials. 
Based upon the above-mentioned backgrounds, in this invited lecture, the rheological behaviors for several different kinds of 
viscoelastic semi-solid food products are reviewed and compared in various flow fields most relevant to their actual 
application situations.
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Introduction of Sodium Reduction Policy on Traditional Food Contributing Sodium Intake

Eun Kyung Yoon
Ministry of Food and Drug Safety, Korea

Sodium intake of Koreans in 2013 was reported to be 4,027.5 mg/capita/day in the 2013 National Health Statistics. 
Processed food was mostly contributed to be 93.4% of total sodium intake. Especially, traditional fermented foods such as 
soy sauce, thick soy paste mixed with red peppers was 23.9% and kimchi was 15.2% contribution to the total sodium intake. 
Therefore, reduction of sodium contents on these foods is important factor on the decrease of sodium intake. The Ministry 
of Food and Drug Safety (MFDS) has implemented the technical support on small and medium sized manufacture to reduce 
the sodium content of these foods. Technical support is constituted with three sub-projects. The first sub-project is to 
provide a technical support by site investigation and collect the difficulties and any problems to develop sodium-reducing 
products. In addition, there is an educational program to teach how to use salt tester properly and microorganism safety for 
sodium reducing products. Second sub-project is to analyze sensory changes and taste changes in sodium reducing products. 
Third sub-project is to test the microorganism safety in sodium reducing products. The decrease of sodium intake in 2013 is 
803.6 mg comparing to that in 2010. This decrease is mainly contributed by the reduction on sodium content of kimchi. 
MFDS will continuously support to reduce the sodium content of processed foods. And, additionally, enhance the 
consumption of sodium reduced foods with improvement of market structure and related labeling system.

SPS4-2

The Trend of Japanese Food Market and Low-Salt Food

Jonghoon Han
Investment Support Team, Korea Trade-Investment Promotion Agency, Korea

The size of Japanese food manufacturing industry had reached 25.3 trillion yen in 2014 and has been showing a modest 
increase up to date. Taking into account that Japan is the major grocery exporting market to Korea, the importance of 
analyzing Japanese food market cannot be stressed enough. Particularly, the recent trend of high interest in low-salt dietary 
is an important feature of the Japanese food market. The Ministry of Health, Labour and Welfare of Japan announced the 
revised daily recommended sodium amount for Japanese in April 2015 and Japanese food manufacturing companies are 
also expecting market promotion in low-salt foods. Followed by its low-salt los ham and bacon, the NH Foods Ltd. 
(Nipponham) launched low-salt vienna-sausages of which the amount of sodium is 30 percent less than its general 
vienna-sausages. The NH Foods’ recent survey shows that more than 60 percent of its customers care sodium when 
purchasing food. We need to change Japanese perception of Korean food which is more likely to be hot and salty to 
functional and healthy. In this regard, constant R&D to produce low-sodium Korean foods such as low-salt kimchi or seaweed 
could help attract Japanese consumers.
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SPS4-3

Activation Direction of Low-Salt Kimchi Production and Successful Case

Hye-Young Seo
World Institute of Kimchi, Korea

Because of the increase of a variety of chronic diseases due to excessive sodium intake, efforts to reduce the sodium intake 
of people in Korea increase. Thus, people are trying to reduce the sodium content in a variety of foods. Kimchi is a 
representative Korean traditional fermented food consumed the most by Koreans next to rice and milk. As such, the need for 
sodium reduction in foods is continues to increase. The salinity of traditional kimchi was known to be 3.0-3.5% in the past; it 
is currently lowered to the 1.5-2.0% level with the dissemination of kimchi refrigerators and change of consumer tastes. In 
addition, in pursuing the sodium reduction policy of the government, the reduction of sodium level in kimchi is now in 
progress particularly in kimchi produced by large companies, and kimchi with less than 1% salinity has been released. Since it 
is the salt in kimchi that gives it taste, improves storability, and helps in kimchi fermentation by acting as an appropriate 
control tool, however, the low-salt kimchi has been quickly soften. Moreover, lowering the amount of salt thoughtlessly can 
affect the taste of kimchi. In particular, since the saltiness can increase acceptability via the period of adaptation, sodium 
reduction in kimchi shall be done in the direction of further reducing the amount of sodium in stages while maintaining the 
flavor and taste. For the production of low-salt kimchi, the improvement of the salting process - such as use of low-salinity 
water, desalination, and washing with sterilized water in manufacturing salted cabbages - is necessary, and the acceptability 
of the taste can be increased by using flavor-enhancing materials including alternative materials to jeotgal (salted seafood), 
such as organic acids and kelp broth, in manufacturing kimchi paste. Applying these techniques, low-salt kimchi (0.8-1.5% 
salinity) that reduces salinity by 14-58% compared to the existing kimchi has been developed by small and medium-sized 
businesses, and several other companies are trying to produce kimchi containing a reduced amount of sodium.

SPS4-4

The Present Status of Domestic and Foreign Substitutes for Sodium and Application Cases

Eui-Su Kim
Korea Food Industry Association, Korea

Recently, health problems caused by increase in sodium intake are being revealed one after another and there are efforts 
under way to reduce the content of sodium in processed food. In food processing, sodium (salt) performs an important role 
in taste and texture formation and is relevant to fermentation and preservation as well. For reducing sodium, there is a need 
to understand its role in processed food and develop substitutes for this. Currently, salt substitute, salt enhancer, flavor 
enhancer are used as substitutes for sodium and some substitutes for sodium including flavor enhancer have been 
developed and introduced too in Korea. There is an increasing interest in sodium reduction in processed food all around the 
world. Therefore, this paper aims to introduce domestic and foreign application cases of substitutes for sodium.
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Food Sodium Reduction Trends in Domestic and Foreign Countries and Activation Plans for 
Production and Consumption of Reduced Sodium Foods

Hyun Jung Yoo
Chungbuk National University, Korea

Taking more and more interest in health, today's consumers are moving toward natural or healthy food consumption and 
trying to acquire more information about the food they consume. Consumers should have access to various pieces of 
information before making a food purchase, which emphasizes their right to know and activates the labeling system in the 
food sector. Backed by these trends, the food labeling system, whose goal is to promote consumer awareness of healthy 
diets and food choices, attracts attention in the field of public health policies. In South Korea, the food nutrition labeling 
system was first introduced in 1994 and has gone through ongoing enactment and revision with respect to nutrient standards, 
highlighted labeling of nutrient content, allowable errors, and labeling methods. Its latest revision has placed the sodium 
content first in the nutrition label, which reflects the government's strong determination to keep reducing sodium consump-
tion. In South Korea, the "sodium reduction policy" spread full swing in 2012. Seoul and six other local governments hold an 
annual "pan-national event for the practice of sodium reduction" and invite people to sign the sodium reduction pledge and 
participate in sodium reduction activities, including a salty taste test, carrying out a range of policies to have people feel a 
need to reduce their sodium consumption. There are many other countries engaging in active policies for sodium reduction, 
In Finland, in particular, they began the policies in the 1970s and succeeded in cutting down sodium consumption by 30% 
and prolonging the average life span by five years. Realizing that sodium played a huge role in hypertension in the 1960s, the 
USA made a public health plan to reduce sodium consumption. In 2009, the Institute of Medicine set and implemented a 
"strategy for the reduction of sodium consumption." In the U.K., they show the sodium content in processed food as High 
(red; more than 1.5 g/100 g), Medium (yellow; 0.3-1.5 g/100 g), and Low (green; less than 0.3 g). As such sodium reduction 
policies have continued, there is now a consensus that sodium consumption should be reduced. There is, however, no 
established habit of a natural low-sodium diet. The current situation calls for institutional supplementation for the substan-
tiality, stability and effectiveness of sodium reduction projects. It is first needed to conduct ongoing research on ingredients 
to replace salt and develop low-sodium technologies according to the situations of South Korea to activate the production of 
reduced sodium foods. It is also needed to correct the current perception that low-sodium foods are not tasty through 
education as well as promote and improve the current labeling system so that consumers can easily tell high and low sodium 
content food and make an informed choice like the traffic light labeling system for sodium in the UK. Considering the current 
trend of famous restaurant reviews and cooking programs on TV, broadcasting producers should recognize the importance 
of a low-sodium diet and try to guide viewers toward the right dietary life in their programs.
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SPS5-1

The Modernization of Food Safety Regulatory Systems and Trends in the Enactments and 
Amendments of Legislation - Focusing on Five Legislations such as the Food Sanitation Act

Joo Hyoung Lee
Department of Policy Research, National Food Safety Information Service, Korea

Securing food safety is the most important factor among the primary policy objectives of a nation, and the establishment of 
food administration agencies and food safety regulatory systems is the most fundamental step in achieving this policy 
objective for guaranteeing food safety. The promotion of the Korea Food and Drug Administration to a ministry, i.e. currently 
the Ministry of Food and Drug Safety (MFDS), and the unification of food safety practices that came along with this 
modification advanced the food safety management system as a whole. However, food safety laws still remain as they were 
prior to this reorganization, and the inconsistencies between the legal systems have caused difficulties. Efforts were made 
this year to modify legal systems continuing to operate in structures formed prior to the food safety management 
unification, to obtain public confidence in legal certainty through clarity in regulations and restrictions, and to improve the 
efficiency and effectiveness of food safety administration. To achieve these objectives, the final legislative stages are in 
progress as of July 2016 for the revision of the Framework Act on Food Safety, Food Sanitation Act, Health Functional Foods 
Act and the amendment of the Livestock Products Sanitary Control Act, and for the enactment of the Food Labelling Act. As 
the National Food Safety Information Service was involved in the efforts of the extended modernization process of food 
safety laws, the paper seeks to introduce the basic direction for improving the food safety legal system, its maintenance 
criterion, and the final legislative bills for the five legislations, as well as discuss their implications.

SPS5-2

Enactment of Food Labeling Legislation and Global Trends in Food Labeling

Heejung Lee
National Food Safety Information Service, Korea

Food label is a powerful tool that allows the consumers to make safe and informed choices and enables the food operators to 
highlight the benefit of their products. Many governments around the world have developed and implemented policies on 
food labeling and the changes in the food market and consumers’ expectations require the revision and modernization of 
relevant legislation. In 2013, Japanese government, Consumers Affair Agency, announced the comprehensive food labeling 
law consolidating 58 different standards across three different laws. New EU food labelling rules were adopted by the 
European Parliament and the Council in 2011 and aimed to ensure easier compliance and greater clarity for stakeholders by 
streamlining relevant legislation. Current legislation on food labeling in South Korea includes three different acts and four 
different notifications: Food Sanitation Act, Processing of Livestock Products Act and Functional Health Foods Act. The 
dispersal of texts renders the legislation confusing and incoherent and the Ministry of Food and Drug Safety proposed Food 
Labeling Act to address and solve this issue. The proposed act consisting of 8 chapters and 38 articles has been developed to 
improve predictability and make it easier for industries and consumers to identify relevant provisions by consolidating all 
provisions relating to labeling and advertising prescribed in several acts and notifications into single legislation. It is also 
proposed that the current provisions on Deliberation on Labels and advertisements regarding infant foods, specially 
designed foods for weight control and health foods are repealed to protect the right to free expression. Additionally, the 
provisions on consumer education delivery are established and allow consumer organizations to educate consumer on how 
to read labels for healthy diet. The proposed act is expected to pass in the congress at the end of this year. The Food Labeling 
Act will ensure consistency and clarity in the provision of food labeling and improve food labeling information for consumers 
and food industries.
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Impact and Implication on Consumer in Accordance with 
the Revised Food Safety Legislations

Jae-young Kim
Legal System Research Team, Department of Consumer Policy Research, Korea Consumer Agency, Korea

Since 2016, the Ministry of Food and Drug Safety amended 4 laws, including Framework Act on Food Safety, Food Sanitation 
Act, Livestock Products Sanitary Control Act and Health Functional Foods Act. Through such, it planned to establish a 
consistent system from production to consumption by integrating the management regulations of general food and livestock 
products and highering the level of food safety management. Also, it puts efforts to enact the food marking act to integrate 
food marking/advertisement regulations that are scattered in various laws. Plus, it amended to allow consumers to check 
product related information easily by enlarge/unify font size of marked information, change ingredient marking unit and use 
standard design as entirely amending the marking standard notice of food and others. Such modification of laws expects 
consumers to have safer food with distribution of safety strengthened food, and they may have an easier approach to food 
marking with less confusion according to marking information on food. This could lead consumers to live in a safer 
environment by requesting appropriate measures to the relevant department for occurrence of any food accident.

SPS5-4

Food Safety Acts Legislation-Amendment in Accordance with 
Food Industry Impacts and Implications

Seunghyeon Jung
Quality Assurance, Ottogi Corp., Korea

According to the report of the United Nations, world population could reach 9.7 billion in 2050 (7.3 billion in 2015). World 
GDP will be 2.5-fold the present one, and per capita income will be 1.8-fold in 2050. Whereby, population and income 
growth will lead to increased food consumption. In addition, the world food market made $4.3 trillion in 2014 and increased 
by 3.5% from 2013. Interestingly, the top 10 countries contributed 72.0% in the world food market and Korea ranked 17th 
with contributed 1.1%. In fact, Asia-Pacific region represents the highest growth rate (5.3%) among other continents. 
Nowadays, global key trends for the development in the food industry are as follows; consumer demand for credibility, 
purchasing paradigm shift of consumer, globalization & FTA (Free Trade Agreements), and changing government regulation. 
Additionally, food-based industry has been closely related to multi-stakeholders (government, retailer, academia, suppliers, 
food services, etc) and all stakeholders played an important role in food business. That is the reason why most leading 
companies try to invest to respond for these trends such as: real-time proactive monitoring, plant automation with foreign 
matter detection, food supply chain management, and customer's validated transparency with traceability. However, the 
changes of food acts to the industry need to consider the lack of understanding, time to review adequately, the impacts of 
import & export, and harmonization and collaboration of big industries with SMEs (Small and Medium-sized Enterprises). 
Throughout the regulatory legislation or amendment process related to food acts such as Food Sanitation Act, Food Labelling 
Act, Health Functional Foods Act, Framework Act on Food Safety, and Livestock Products Sanitary Control Act, we have 
proposed that the evolution and modernization of the regulation will reduce unnecessary regulatory burden, provide 
transparency and streamlining in regulations, improve food business opportunity for consumer's choice, assist innovation in 
food science technology, and impose risk-based prioritization to better manage risks. Therefore, we have provided a 
proposal that would improve customers' diets with better and safer foods.
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MFDS R&D Strategy for Microbial Food Safety

Soon Han Kim
Food Microbiology Division, National Institute of Food and Drug Safety Evaluation, Korea

Foodborne illnesses are a major health concern that can have severe impact on society. The control and management of 
pathogens in food are important for ensuring the safety of consumers. The Ministry of Food and Drug Safety (MFDS) have 
endeavored for microbial food safety through various R&D activities relevant to microbial risk assessment, improvement of 
microbial test method, analysis of pathogen characteristics, development of pathogen information DB, antimicrobial 
resistance control, and so on. In this presentation, we will discuss R&D strategy and plan for microbial food safety such as 
prevention of new emerging infectious pathogens, establishment of farm to table surveillance systems, NGS based outbreak 
investigation. 

SPS6-2

Introduction to the Research of Food-borne Pathogen Omics Research Center (FORC) 
Supported by Ministry of Food and Drug Safety in South Korea

Ju-Hoon Lee*, Sangryeol Ryu1, and Sang Ho Choi1

Department of Food Science and Biotechnology, Kyung Hee University, Korea
1Department of Food and Animal Biotechnology, Department of Agricultural Biotechnology, 

Seoul National University, Korea

According to the development of microbial omics technologies and next-generation sequencing (NGS) techniques, study of 
food-borne pathogens causing food-borne outbreaks has been focused on the further understanding of the pathogens in 
genomic, metagenomic, and transcriptomic level over the world. Following this research trend for food safety, 100K 
Foodborne Pathogen Genome Project was launched by US government and UC Davis. In South Korea, the Food-borne 
Pathogen Omics Research Center (FORC) was established in 2014 by Ministry of Food and Drug Safety, aiming at the omics 
research of food-borne pathogens causing food-borne outbreaks in South Korea. The FORC consists of three research 
groups, animal-based food omics research, plant-based food omics research, and bioinformatics analyses of food omics 
data/establishment of high quality omics database. Since 2014, FORC completed >100 genome sequences of food-borne 
pathogens in South Korea, >400 metagenomic analyses of food resources, and >100 transcriptomic analyses of interactions 
between food-borne pathogens and food resources. From these results, >100 biomarkers were determined. All analysis 
results of FORC was accumulated and organized in FORC databases. These basic omics resources associated with food-borne 
outbreaks in South Korea would be useful for further food safety assessment, development of rapid detection kit, 
epidemiologic study of food poisoning, and even prediction model for food-borne outbreaks using big data in near future.
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SPS6-3

The Management of Foodborne Diseases Using Food Microbial Predictive Models; 
Time-Temperature Criteria

Gyung Jin Bahk
Department of Food and Nutrition, Kunsan National University, Korea

The proper control strategies of preventive of foodborne diseases can be introduced by using quantitative microbial risk 
assessment (QMRA). QMRA is the process of scientifically evaluating the risk of a microbe. As part of the QMRA 
development process, dynamic predictive models can be incorporated to evaluate the pathogen growth. This predictive 
model can be predicting the state of fluctuation such as growth and death of microorganisms using mathematical model in a 
particular food environments, and can be used for find proper preventive measures (e.g. temperature control) for ensuring 
the safety of foods under special conditions. The predictive models also can be used to set and define factors (temperature, 
time etc) which act to reduce the occurrence of foodborne disease. In addition, predictive models are particularly widely 
used in setting the shelf life or determining appropriate storage times, but it should be noted that, in reality, refrigerated 
storage temperatures are not constant during the distribution stage or in households, and differ among individual 
households. In other words, microbial growth can differ according to storage temperatures, and the shelf life or appropriate 
storage time needs to be changed accordingly. One method for solving this problem is using ‘time-temperature criteria 
(TTC)’, TTC are the criteria for safe time periods that ensure microbiological safety from a certain contamination level at 
several different temperature ranges, and it can provide a safe time period for storage of food according to the 
corresponding temperature. TTC can be helpful in setting a food safety objective, which is the allowed intake at the 
consumption stage and can be also enough practical use to various microbiological food safety fields.

SPS6-4

R&D Strategy on Reduction of Foodborne Pathogens on Fresh Produce

Jae-Gee Ryu
Microbial Safety Team, National Institute of Agricultural Sciences, Rural Development Administration, Korea

Fresh produce have been consumed in greater in quantity since 1990s as a result of increasing demand of healthy and 
functional food in worldwide. However, fresh produce caused several foodborne outbreaks in recent years. High moisture 
and nutrient content, and natural openings of fresh produces may be providing suitable habitat for pathogens. 
Contamination of fresh produce with pathogens may occur from farm to table. Because fresh produce is not heat treated, 
reducing pathogen from produce becomes a great challenge. It is necessary to consider the key consensus preventive 
measures and intervention strategies to exclude or eliminate pathogens in fresh produce along the farm to fork chain. 
General guidelines to minimize microbial produce safety hazards mainly focus on defining preventive measures. However, 
they often lack effective intervention strategies needed for implementation throughout food chain. There is no unique 
preventive measure or intervention strategies implemented at single point of food chain. More research and development 
on HACCP based control measures as a intervention strategy are required considering a multidisciplinary approach to reduce 
microbial contamination.
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Novel Thermal and Non-thermal Technologies in Food Processing

Dong-Hyun Kang
Department of Agricultural Biotechnology, Seoul National University, Korea

During the last couple of decades, the increased interest in improved quality and safety and extension in shelf life have been 
very much in demand while consumer demands for more convenient and varied food products have grown exponentially. 
Thermal processing operations are still a common practice for the food industries to ensure the microbiological safety. 
Traditional heating methods depend on the generation of heat outside product to be heat and its transference into the 
product occur through convection and conduction. However, these ways still have limitation because of thermal damage by 
overheating due to reduction of heat transfer efficacy and thus great time requirement to conduct sufficient heat into the 
thermal center of product. For these requests, there were many efforts for improvement of traditional food processing 
technologies and development of new food preservation technology to replace the traditional preservation process. Ohmic, 
radio frequency and microwave heating are prospecting methods of heat processing. These novel thermal technologies are 
considered as volumetric forms of heating in which thermal energy is generated directly inside the food and it allows 
overcoming excessive cooking times due to its heat generation pattern. In response to the interest for more natural and fresh 
products, there were many developments of non-thermal technologies to inactivate microorganisms. Non-thermal 
technologies such as aerosolization, hydrogen peroxide vapor, chlorine dioxide gas and LED-UV can inactivate micro-
organisms at room temperature avoiding thermal declining of the food component. Consequently, these technologies can 
preserve the sensory and nutritional quality of fresh-like food products. 

SPS6-6

Applications of Bacteriocins and Bacteriophages for Fresh-cut Produce

Eunjung Roh
Microbial Safety Team, National Institute of Agricultural Sciences, Rural Development Administration, Korea

The consumption of fresh-cut produce (ready-to-eat fruit and vegetables) has increased. As the consumption increases, 
problems were revealed. First, a certain amount of fresh-cut produce is deemed unusable by spoilage. Second, fresh-cut 
produce raise food safety concerns and a number of reports have referred to raw vegetables harboring potential 
foodborne pathogens. Staphylococcus aureus and Pectobacterium carotovorum were selected for major foodborne 
pathogen and spoilage bacteria which have been known to survive on fresh-cut produce under low temperature. The 
staphycin and phage SP6 for S. aureus and carocin D and phage PP2 for P. carotovorum were used as biocontrol agents. In 
vitro, the bacteriocin and bacteriophage reduced viable cell number of target bacteria. The combination with bacteriocins 
and bacteriophages showed an increase in the reduction effect. We examined the effect of bacteriocins and 
bacteriophages mixture via washing methods on artificially contaminated fresh-cut produce. On fresh-cut produce, they 
exhibited the same effect. Our research shows that washing application of bacteriocins and bacteriophages reduced the 
bacterial numbers at least as much as the general wash solution. These applications with bacteriocins and bacteriophages 
may have possibilities for use in agriculture and food industry. 
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Bioinformatics Approaches for Functional Metagenomics with Ease of Use

Kyungyun Kim
Consulting Team, Codes Department, Insilicogen, Inc., Korea

Microbes are the most abundant life form on this planet and play an important role in our daily life. And not surprisingly, the 
taxonomic and genetic makeup of microbiomes are closely linked to the health of humans. Many of our foods are produced 
by one or more microbes while others jeopardize their safety. Moreover, when the food is consumed it interacts with the 
intestinal microbiota, consisting of complex communities that colonize our body since birth. Yet especially the functional 
genetic composition of microbiomes is hard to establish and current metagenomics tools struggle with correctly predicting 
functional composition or changes in function between microbiome samples. Bioinformatics bridges the gap between data 
and discovery. Without tools for data analysis and interpretation optimized to meet the challenges microbiologists are facing 
today, novel insights often remain elusive. 
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D1-1

Food-Saliva Interactions: Mechanisms and Implications to Eating and Sensory Perception

Jianshe Chen
School of Food Science and Biotechnology, Zhejiang Gongshang University, China

The design and manufacturing of tasty healthy food is always a challenging task to food industry, due to the lack of proper 
understanding of the governing principles of food oral destruction and sensory perception. One previous mis-approach of 
food sensory research was to treat food just as an edible material, but completely neglect the fact that what we sensed 
inside the mouth is the mixture of food components and saliva and such a mixture could be completely different from the 
food before ingestion. There is no doubt that saliva plays an important and multiple roles in the oral consumption and 
sensory perception of a food. Saliva is a naturally secreted body fluid with many minor but complicated functional 
components. Saliva is not just a simple liquid which moistens food but is a complicated colloidal systems which interacts with 
food components via various mechanisms. Therefore, saliva should be seen as an unavoidable “ingredient” whose 
interactions with food components lead to influences on how a food is orally processed and how the food is sensed and 
perceived. In this presentation, possible interactions between food and saliva will be highlighted via few different 
mechanisms, including colloidal interactions, enzymatic interactions, and the lubrications. Literature reported cases and 
latest results obtained from author's lab will be discussed.

D1-2

Neuromuscular Adjustment in Eating Solid Food with Different Rheologic Properties 
in the Elderly and Its Implications in the Food Industry

Don-Kyu Kim
Department of Physical Medicine and Rehabilitation, Chung-Ang University Hospital, 

Chung-Ang University College of Medicine, Korea

As people become older, multiple changes occur in the oral physiology such as saliva production, teeth loss, reduced muscle 
strength, decrease of tongue motor skill and swallowing physiology. Those can increase the effort required to swallow, and 
even interfere with our swallowing safety and effectiveness. These physical changes may bring out reduction of food intake, 
changes in types of food texture. Also, these changes of chewing and swallowing activity have been reported to directly 
influence nutritional status and overall health of elderly people. There are factors determining the mastication result. The 
number and/or adequacy of teeth are important in the masticatory system. Another important factor in mastication is the 
bite force. The bite force depends on muscle volume and the coordination between the various chewing muscles. The 
magnitude and/or rate of the movement and force of the jaw; the neuromuscular control of chewing, plays an important 
role in the preparing food bolus for swallowing. The sensory components such as taste and texture of the food are perceived 
and have their influence on the chewing process. Another important requisite of chewing is good control of the tongue and 
cheek muscles. We have compared the mastication and swallowing parameters of different solid foods with 
Video-fluoroscopic swallowing study (VFSS) and surface EMG in the elderly population. Each solid food were provided at 
different levels of hardness under the guidance of the Universal Design Food (UDF) for the elderly in Japan. As the hardness 
increased, chewing number, and time parameters of the VFSS and total duration for bolus transit times were significantly 
increased in the young and the elderly. In addition, there were significant differences between the two groups; greater in the 
elderly people. Surface EMG data also significantly correlated as the hardness and types of food changed. The normalized 
amplitude parameters; the proportion of masseter muscle activity to the maximal voluntary contraction was higher than 
that of the young group in the same hardness stage of foods. This difference was obvious from the low hardness stage of the 
test foods. This result means that the elderly use higher percentage of his own muscle strength to masticate solid food which 
is associated with muscle weakness and neuromuscular adaptation to other changes of the aging. Conclusively, the elderly 
people requires neuromuscular adaptation in eating solid foods from the aging related changes and it is necessary to provide 
or develop food for the elderly, especially for those who have mastication or swallowing problems. Furthermore, it is 
important to determine optimal evaluating method on mastication and swallowing function of the elderly to develop 
suitable food for the elderly and to evaluate the suitability of developed foods.
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Impact of Oral Processing on Food Digestion and Satiety

Soojin Park
Department of Oriental Medical Food and Nutrition, Semyung University, Korea

Food oral processing is an essential step not only for the ingestion and digestion of foods but also for the appreciation and 
fun. Mastication facilitates the release of nutrients and other food constituents from the food matrix, which subsequently 
affects gut signaling, physical actions, and, ultimately, the digestive and absorptive processes as well as food intake 
regulation. The present study aimed to determine whether prolonged chewing modify glycemic responses and satiety in 
lean and obese young adults. Men (BMI 28.8±4.2 of obese group: BMI 21.4±1.1 of lean group) and women (BMI 27.4±2.1 of 
obese group: BMI 20.1±0.7 of lean group) were participated. All 48 subjects had normal glucose tolerance. Steamed rice 
(150 g), Korean staple food, consisting 50 g carbohydrate was consumed as usual chewing to assess chewing properties using 
electromyography and the effects of prolonged chewing on postprandial plasma glucose and serum insulin concentration for 
180 min. Hunger and satiety was evaluated by visual analogue scale (VAS). Chewing parameters were significantly different 
by gender and obesity status. Men had a greater bite size (p<0.05), greater chewing power (p<0.001) and a faster eating rate 
(p<0.05) than women. Women habitually chewed more (p<0.05) and had a longer meal duration (p<0.01) than men. 
Postprandial glucose concentrations were tended to higher with prolonged chewing but no significant difference was found. 
Postprandial insulin concentrations were higher with prolonged chewing. Specifically, incremental area of under the curve 
(IAUC) of insulin concentration was significantly higher in lean men with prolonged chewing (p<0.05). Men with higher 
fasting hunger scores chew less, eat fast and men with higher fasting satiety scores chew more and eat slow. Women with 
higher fasting satiety score had longer meal duration. Moreover, satiety was significantly higher with prolonged chewing. 
Results suggest that the effects of gender and, in part, obesity on eating responses may be explained as chewing 
performance. Moreover, findings suggest that food oral processing can be an important factor to regulate appetite and meal 
intake.

D1-4

The Impact of Chewing Behaviour on Sensory Perception and Digestion

Esther Kim*, Marco Morgenstern, Arran Wilson, Lidia Motoi, Cath Wade, Yuki Wadamori, 
Gangying Zheng1, Jianshe Chen1, Suman Mishra2, and Shanthi Parkar2

New Zealand Institute for Plant & Food Research, New Zealand
1School of Food Science and Bioengineering, Zhejiang Gongshang University, China

2New Zealand Institute for Plant & Food Research, New Zealand

Chewing, or mastication, is a biomechanical process whereby a food is broken down into smaller pieces by the teeth and the 
movement of the jaws, while it is mixed with saliva to form a safe-to-swallow bolus. However, this process is not only 
necessary for safe swallowing but also plays an important role in the perception of texture and flavour. There is also some 
evidence that chewing may be a major factor determining nutrient release from foods during digestion, and there may be 
potential to manipulate the sensory appeal and physiological impacts of foods by adjusting food breakdown during chewing. 
However, the way a food is broken down in the mouth and swallowed is different for different people. How can we meet 
everyone’s needs? Recent studies have reported that consumers’ chewing behaviours can be grouped into a small number of 
groups, and these groups of different chewing behaviour were shown to have different sensory perceptions and food 
preferences. In this presentation, we will discuss the variation in chewing behaviour between consumers and possible 
groupings. We will also present the differences in their sensory perception, preference and digestibility of foods addressing 
the importance of understanding consumer chewing behaviour for designing food products for target markets (e.g. age, 
culture).
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The Current Status and Futures Distilled Spirits in Korea

Sae Hee Moon
Hwayo Co., Ltd., Korea

The Korean distilled spirits can be classified according to diluted soju and distilled soju. There are general distilled spirits 
and liqueur which are mostly for export consumption and mashing. A little general distilled spirits and liqueur were 
produced for domestic consumption. As imported distilled spirits, the whisky and vodka has mostly captured of the 
market. The diluted soju has occupied 90% of Korean distilled spirits market and has captued 40% of the dilivered amount 
in Korean liqueur whole market. However, the delivered quantity of diluted soju did not increase and are maintained 
consistent level the last 10 years. On the other hand, the distilled soju has increased since 2010 and showed a sharp 
increase since 2015. Although the distilled soju occupied only 0.2% market share in Korean liqueur whole market in 2014, it 
can be assumed a rapid increase according to growth of sale of Hwayo, Ilpumjinro and Munbaeju in 2015. The marker 
extention are also presumed because of launching of other distilled soju in 2016. In conclusion, although the Korean 
distilled soju market can be intensified competition of quality and marketing but are assumed the market extention as 
alternated products of imported distilled spirits and other liqueur.

D2-2

Characterization of Yeast for Soju (distilled spirits) from Korean Traditional Nuruk

Han-Seok Choi*, Ji-Eun Kang, Seok-Tae Jeong, Chan-Woo Kim, and Soo-Hwan Yeo
Fermented Food Science Division, National Academy of Agricultural Science, RDA, Korea

The occurrence and characterization of yeast (N4 and N9) isolated from Korean traditional nuruk were investigated. 
Sequences of the D1/D2 domain of the 26S rDNA were identical for a strain examined and had a similarity value of 100% 
compared to sequences of the type strain of Saccharomyces cerevisiae (NRRL Y-12632). The isolates able to trehalose, 
raffinose, and methyl-glucoside assimilate was also capable of glucose, galactose, maltose, and sucrose fermentation. It did 
not proliferate at 40°C or above, but was able to grow in concentration of 50% glucose and 10% NaCl. By combining nucleo-
tide sequence, morphological observation, and physiological characteristics, the isolate was identified as S. cerevisiae. 
Although moromi-mash made with isolated strain contained slightly lower alcohol content compared to that with 
shochu-yeast of Japan, as a control, but it could be applied for soju making. The sensory characteristics of soju prepared with 
isolate was caramel-like and astringent taste or mold like, sweet, and grain like, respectively. The growth rate of N4 and N9 
were compared with that of shochu-yeast (K2, H5, and C4). Only N4 could grow at pH 2.6, and N9 and N4 could grow at both 
20°C and 40°C, they started to grow from 40 h at 20°C. Other shochu-yeast could not grow under such severe condition. 
Furthermore, N9, N4, and K2 could grow faster compared to H5 or C4 in the medium contained 4.5% of ethanol. Therefore, 
N4 and N9 isolated from nuruk were suitable for soju making, and new type of soju could be created by using N4 or N9.
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Physico-chemistry Changes in Maturation of Rice Pot Distilled Spirits (Soju)

Tae Wan Kim
Korea Food Research Institute, Korea

Traditionally distilled spirits in Korea were not a long term matured alcoholic beverages. Several months, generally 3 to 6 
months, of the maturation period was applied in the soju industries. ‘Storage’ can be more correct term than ‘maturation’. 
In many industry cases, over production of soju is over stock, therefore unwanted extra storage cost was occurred. On the 
contrary, Whisky and Brandy must be matured in some specific period over a year, and the maturation period gives more 
value. The study of soju can be suggested as a way to enter into a premium spirits category. Also in a long term point of 
view, it can greatly contributed to the supply and demand condition of rice. The maturation of rice pot distilled soju was 
performed in 3 different materials, which were oak wood (Quercus alba), ceramic pot (Korean term is onggi), and stainless 
steel containers. The size of all containers were 20 liters capacity. During one year of the maturation, rice soju was analyzed 
in periodically. The maturation study is consist of various tracking analysis, which are flavour compounds, physico- 
chemistry changes, optical changes, and alcohol-water molecular bonding strength.

D2-4

Flavor Analysis of Distilled Soju Using an Electronic Nose and Electronic 
Tongue by Aging Period and Packing Container

Hyo Yeon Jung and Bong Soo Noh*
Department of Food Science and Technology, Seoul Women's University, Korea

The objective of this study was to analyze the flavor patterns of distilled soju by aging period and packing container using a 
mass spectrometry-based electronic nose and an electronic tongue. Three types of container; stainless container, pottery 
and oak barrel were used and aged for 8 months. The obtained discriminant function analysis plot by the electronic nose 
analysis showed that distilled soju made with 100% rice aged in stainless container had less change of flavor pattern for 8 
months aging rather than others. In the case of distilled soju aged in pottery and oak barrel, they showed a tendency to 
increased volatile compounds with increasing aging period. Flavor pattern of distilled soju aged in pottery was significantly 
changed at the time of 8 months. For oak barrel, it showed a change at the time of 6 months. According to the results of the 
electronic tongue, distilled soju at the 8 month has been made the overall harmony of taste by aging. The changes in taste 
of distilled soju were changed from the initial stage to 4 month of aging. Compared to the sensitivity value of each taste 
sensor, intensity of sourness was decreased in stainless container and pottery. However, intensity of sourness, saltiness 
and umami in oak barrel were increased for aging. The distilled soju made with 70% sweet potato and 30% rice aged in 
pottery showed that the difference between DF1 value at the aged time and that of control was increased. However, for 
the distilled soju made with 100% sweet potato, the difference of DF1 values were decreased as aging time increased. 
According to the results of GC-MS, contents of isoamyl alcohol and n-propanol were increased in the distilled soju made 
with 70% sweet potato and 30% rice while those were decreased in the distilled soju made with 100% sweet potato. 
Therefore, changes in the volatile compounds by aging period may vary depending on the raw material. Electronic nose 
and tongue were possible to distinguish the change of flavor of distilled soju by aging period and packing container. Those 
could be used for evaluations during new product development.
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Development of Precursive Index of Glycemic Responses of Foods to In vivo Measurement 
of Glycemic Load and Its Implications

Kisun Nam
Head of Diet Research HTO, Pulmuone Corporation, Korea

Diets with high glycemic index (GI) or glycemic load (GL) have been associated with increased risk of chronic diseases, 
including obesity, diabetes, cardiovascular diseases, and certain types of cancer. GI and GL are measured within human 
feeding studies, and thus have been considered to provide the only valid estimates of glycemic response in nutritional 
epidemiology. However, as the in vivo measurement of glycemic response requires the recruitment of volunteers under 
ethical committee approval, the availability of medical personnel for blood drawing, etc, may be regarded as complicated, 
expensive, and time consuming. Therefore, there is a need for a reliable, simple, and easy tool, not as a substitute for the 
measurement of GI or GL, but as a suitable indicator of these values to predict glycemic responses without in vivo 
measurements. The glycemic responses were measured in 30 healthy young adults (17 males and 13 females) with 62 test 
foods varying in carbohydrates, protein, fat, and dietary fiber contents that resulted in collecting 353 glycemic responses. 
To examine glycemic responses of each test food, the incremental area under the curve (IAUC) of postprandial blood 
glucose were calculated for each individual. Statistical analysis showed that while carbohydrate (=37.18, p<0.0001) 
significantly increased the glycemic responses, fat (=-32.01, p<0.0054) and dietary fiber (=-32.01, p<0.0486) 
significantly lowered it. We generated mathematical algorithms of the known nutrient composition to propose a 
precursive index that offers a simple and easy prediction of glycemic responses of foods, instead of in vivo measurements 
of GL.

D3-2

Effect of Probiotic-driven Short Chain Fatty Acids from Fermentation of 
Non-digestible Fibers on the Immunomodulation in the Gut

Seok-Seong Kang*, Ju-Ri Sim, Cheol-Heui Yun1, and Seung Hyun Han
Department of Oral Microbiology and Immunology, DRI and BK21 Plus Program, School of Dentistry, Seoul National 
University, Korea, 1Department of Agricultural Biotechnology and Research Institute for Agriculture and Life Sciences, 

Seoul National University, Korea

Non-digestible fibers, inulin and oligosaccharides, are commonly found in foods such as whole grain cereals. Consumption 
of whole grain cereals beneficially affects the host using fermentation by probiotic bacteria, thereby improving host health. 
Lactobacillus as a probiotic agent is predominantly present in the gut, where it exerts a number of beneficial effects 
including maintenance of the microbial ecosystem and protection against pathogenic microbes. The selective fermen-
tation of non-digestible fibers with Lactobacillus often generates immunomodulating metabolites such as short chain fatty 
acids (SCFAs). SCFAs, mostly acetate, propionate and butyrate, are end products of probiotic fermentation and have been 
shown to exert multiple effects on a wide range of health benefits including the maintenance of intestinal homeostasis. 
However, the effect of probiotic bacteria-driven SCFAs on the mucosal immune responses has not been well described. 
This presentation will provide 1) characteristics of probiotic bacteria which contribute to the intestinal homeostasis, 2) the 
beneficial effects of probiotic bacteria-driven SCFAs from fermentation of non-digestible fibers, and 3) immunomodulation 
of SCFAs in the gastrointestinal tract. 
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Benefits of Whole Grain and Products

Sung Hoon Park*, Jihwan Yoon, Jungwoo Kim, Chaesung Lim, Yerim Na, and Jung-kil Park
Research Institute of Food and Biotechnology, SPC Group, Korea

Recently, the consumption of whole grain foods including bakery products has been increased. Whole grain is a 
good source of nutrients such as phytochemicals, dietary fibre, and vitamins. Some research showed that whole 
grain diets prevent cardiovascular disease and colorectal cancers. Furthermore, through fermentation or sourdough 
fermentation of various cereal grains, we could achieve increased free amino acids, nutrition factors, phytoche-
micals, and improved texture of the final products such as bakery products. From our studies, we confirmed that 
the fermented grain has more antioxidant and phytase activity compared to the raw grain. With these knowledge 
and experiences, our group developed and start sales with whole grain pan bread since 2011 and recently, 
launched Roman meal whole grain pan bread with natural yeast isolated from nuruk. Sales were tremendously 
increased.

D3-4

Understanding Consumers for Consumer-driven Product Development

Mina K. Kim
Department of Food Science and Biotechnology, Dongguk University, Korea

Developing new product plays an essential role in the food industry for the survival in the competitive global 
market. While a large amount of company funding goes to product development research, the majority of new 
food products (72-88%) continues to fail within 2 years of product launching. In general, product success are 
reliant to high quality product, strong senior management support, and sound knowledge of consumer and market 
trend. Based on the historical data on failed and success products in global food market, one way of reducing the 
risk of product failure is defining market niche for new product idea prior to actual product development. Another 
word, understanding consumers and market trend prior to initiating product development is crucial for innovative 
product design. Many tools are available for use in the in-depth evaluation of consumer trend, including quali-
tative market research and quantitative consumer testing. Qualitative market research techniques provide non- 
quantifiable information on why consumers perceive certain products in certain way, while quantitative consumer 
testing provide objective analysis on how much consumers like about products. Combination of qualitative and 
quantitative consumer analysis during product development process can lead to product innovation. In this pre-
sentation, several qualitative and quantitative sensory analysis tools that can be practically applied to product 
development process will be introduced, along with examples of failed and success food products in the history.
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Non-destructive Assessment of Lipid Food Quality by Spectroscopic Techniques 
Coupled with Chemometric Tools

Romdhane Karoui
Artois University, Charles Viollette Institute, France

The determination of the quality of food products during processing and storage is a critical attempt due to the 
presence and interaction between major components (e.g., proteins, lipids, and carbohydrates). These interactions 
influence the quality of food products. Lipids are one of the major constituents of foods, and are important in our 
diet for a number of reasons. They are: i) a major source of energy and provide essential lipid nutrients; and ii) 
play a major role in determining the overall physical characteristics, such as flavor, texture, appearance, and so 
on. That’s why it is difficult to develop low-fat alternatives of some foods because once the fat is completely 
removed some of the most important physical characteristics are lost. Several methodologies are being applied for 
determining fat content, fatty acid composition, and lipid oxidation. They include among others gravimetric, liquid 
chromatography, gas chromatography coupled with mass spectrometry, and physico-chemical (peroxide value, 
malondialdehyde value) methods. Although the importance of the above-mentioned techniques is undeniable, most 
of them are tedious and destructive, relatively expensive, time-consuming, and require highly skilled operators. In 
addition, the variations in texture properties of food lipids depend strongly on their structure at the molecular 
level. Recently, due to the development of photonics and optics and in order to surmount the aforementioned 
disadvantages, more attention has been paid to the development of non-invasive and non-destructive instrumental 
techniques such as infrared, fluorescence, nuclear magnetic resonance and Raman spectroscopies, as well as some 
emerging techniques like instrumental sensors. These techniques are fast, of relatively low cost, environmentally 
friendly, and provide a great deal of information with only one test, making them suitable for on-line and/or 
at-line process control. Moreover, spectroscopic techniques often require little or no sample preparation and allow 
to avoid sample destruction. The use of specific techniques (front-face fluorescence, near and mid infrared) 
coupled with chemometric tools for the evaluation of lipid food quality (e.g., milk, cheese, fish, egg, etc.) will be 
covered.

D4-2

Method Validation of Heterocyclic Amines in Oil and Fat Rich Foods Using LC-MS/MS

Hyeock Yoon, Mi-Jung Ji, Sukyeon Son, Bo-Ram Lee, Seok Chu, Ki Soo Lee, and Hyun-Mee Park*
Advanced Analysis Center, Korea Institute of Science and Technology, Korea

Heterocyclic amines are kind of unintended hazardous substances that are generated through heating or processing of the 
foods and are known as carcinogenic and mutagenic in animal experiments. Some heterocyclic amines are classified as 2A 
and 2B group by the International Agency for Research on Cancer. In this study, a simple method was developed for an 
accurate, rapid, and simultaneous determination of 12 kinds of heterocyclic amines (IQ, MeIQ, Glu-P-1, Glu-P-2, MeIQx, 
Trp-P-1, Trp-P-2, PhIP, AαC, MeAαC, Harman, Norharman) in Oil and Fat Rich matrices by isotope dilution liquid 
chromatography-tandem mass spectrometry. Corn oil for oil matrix, peanut butter for oil rich solid matrix, canned tuna for 
fat rich fish, pork for fat rich solid matrix (~>15% fat, w/w) were used. In every sample, a mixture of internal standards 
including the IQ-d3, MeIQx-d3, PhIP-d3, Trp-P-2-13C2 15N, and MeAαC-d3, and harma-d3 were spiked. The samples were 
extracted with acetonitrile and two SPE cartridges (Chem Elut, HLB) were used for removing the interferences such as 
water and polar organics efficiently. The developed method was validated and obtained reliable results in terms of 
recovery, accuracy, precision, LOD, LOQ and linearity. This methods showed good precision of RSD < 15%, accuracy of 
67.5-117.3% and recovery of 66.0-114.8%. The detection limits were 0.03-2.59 μg/kg for all analytes. The correlation 
coefficients (R2) for all of the HCAs compounds were greater than 0.995, indicating excellent linearity. This simultaneous 
determination method of heterocyclic amines using the isotope dilution could be used for quantitative monitoring in oil 
and fat rich food matrices.
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Novel Approach to Visualize Oil Migration in Chocolate

Hironori Hondoh
Graduate School of Biosphere Science, Hiroshima University, Japan

Oil migration in chocolate is the significant issue for confectionery companies since it promotes blooming and deterioration 
of their products. Numerous researches have been carried on to understand the oil migration mechanism. Chromatography, 
confocal laser scanning microscopy, magnetic resonance imaging are conventional, quantitative and powerful techniques to 
analyze the type and the amount of migrated oil, and provides kinetical information of migration, however these methods 
can not distinguish the microstructure in chocolate. Recently we developed novel method to visualize the oil migration in 
chocolate with scanning electron microscopy (SEM) - energy dispersive X-ray spectroscopy (EDX). This is a quantitative 
analysis using silicone oil as a mobile phase and a dye. SEM-EDX can distinguish and visualize the distribution of migrated oil 
and cocoa powders from their components. Besides, this method is quite useful to understand the inner structure of 
chocolate. The talk will focus on the structure of chocolate and mechanism of oil migration in chocolate. 

D4-4

Application of DPPH Methods for Evaluating Total Polar Materials in Frying Oils

JaeHwan Lee
Department of Food Science and Biotechnology, Sungkyunkwan University, Korea

A simple spectroscopic method using 2,2-diphenyl-1-picrylhydrazyl (DPPH) was developed to simultaneously monitor 
the contents of free radical scavenging antioxidants (FRSs) and oxidized lipid products and its applicability was 
tested in the frying oils. Total polar materials (TPMs) were found to be representative of oxidized lipid products, 
which reacted with DPPH in isooctane better than in methanol. Validation parameters including accuracy, preci-
sion, linearity, limit of detection, and limit of quantification were determined using -tocopherol as a model for 
FRSs and TPMs for oxidized lipid products. Oxidation products and tocol homologs were monitored in oils for 
chicken frying to determine the discarding points of the highly abused frying oils. Oils without chicken were 
heated for 170 h while chicken frying was performed 130 times at 180°C. As heating time and frying time 
increased, all the oxidation parameters including acid value (AV), total polar materials (TPM), conjugated dienoic 
acid (CDA), and p-anisidine values (p-AV) increased significantly (p<0.05). TPM values ranging over 24% were ~109 
h for heating oil and 100 times for oils used on frying chicken. Combinational usage of loss of DPPH in isooctane 
and methanol was highly correlated with the formation of TPM in oils during frying process. Both DPPH loss and 
TPM values could be applied to determine the discarding points of the highly abused frying oils.
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Positive Effects of Turanose on Selective Growth and Cryoprotection of Microorganisms 
as a Novel Functional Disaccharide

Sang-Ho Yoo
Department of Food Science and Biotechnology, Carbohydrate Bioproduct Research Center, Sejong University, Korea

Turanose (3-O-α-d-glucopyranosyl-d-fructose), a structural isomer of sucrose, has low calorigenic and non-cariogenic 
properties, and about 50% less sweet than sucrose. This disaccharide may have a potential to be a high-quality functional 
sweetener for next generation, but there was no solid report on an efficient production process of turanose. Recently, 
turanose has been successfully synthesized from sucrose substrate, by applying a recombinant amylosucrase, with high 
conversion yield. In an effort to explore the physical and biological functionality of turanose, prebiotic or symbiotic 
properties and cryoprotective effects were evaluated in this study. Cryopreservation of intact cells has importance as a 
scientific research as well as an industrial tool. Great attention has been made on a market-dominating sugar, trehalose, as 
the most promising cryprotectant in the relevant industrial sectors. Thus, trehalose is commonly used to preserve wide 
variety of microorganisms during low temperature process and storage. Protective effects of turanose on a probiotic 
bacterium, lactic acid bacteria (LAB), and Baker’s yeast, Saccharomyces cerevisiae, in the freeze-drying process were 
examined to evaluate the feasibility of utilizing turanose as a novel cryoprotectant. Significant increase in cell viability was 
observed from the LAB cells exposed in the turanose-supplemented medium, which was turanose-substitution dependent. 
Survival rate of yeast cells also improved substantially by using the protective medium which contained turanose in 
substitution-dependent manner. These results manifested that the potential of turanose to be utilized as a novel 
cryoprotectant for various types of cells. It was found that turanose could selectively grow a certain species and subspecies 
of LAB, such as Lactobacillus paracasei, Lactobacillus rhamnosus, and Lactobacillus sakei. These LAB mainly produced 
lactate and acetate by fermenting turanose as carbon energy source for their growth. However, specific pathogenic 
bacterial species in the genii of Eubacteria, Bacteroides, Clostridium, and Enterococcus could not utilize turanose as a 
carbon source. It is a preliminary step to study prebiotic effect of turanose, and further study should be pursued to confirm 
whether turanose has potential to be an excellent prebiotic or symbiotic for growing a group of lactobacillus species 
selectively in intestinal environment.
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Recent Advances in the Role of Probiotics

Namjoo Ha
College of Pharmacy, Sahmyook University, Korea

A great deal of clinical trials have been done on probiotics in the recent two decades, and approximately 7000 research 
papers on the topic were published between 1999 and 2010. The area of research continues to garner significant academic 
attention as well as increasing commercial popularity, as the number of publications pointing to the health benefits of 
probiotics continues to grow by 15-20% every year. The role of probiotics in improving digestive health is a widely accepted 
phenomenon. However, probiotics are multifaceted, and there are various other (and possibly far greater) well-documented, 
potential and proven benefits associated with the use of the bacteria: stimulation of immune system, prevention and treat-
ment of intestinal infections, constipation, hypercholesterolaemia, lactose intolerance, and vaginitis. Probiotics are also 
known to have antitumor effect to prevent colon cancer and progression of liver cancer. In addition, antiviral properties of 
probiotics have even been shown to inhibit growth of Herpes simplex virus, Human Papillomavirus, Coxsakievirus, Hepatitis 
B virus, and Rotavirus. Notably, the beneficial effects of probiotics are strain-specific and a particular strain's [efficacious] 
characteristic may not be extended to other probiotics in the same species --as genetic differences can be 10% or greater. 
Further, the consequential benefits of probiotics are largely dependent on environmental factors, and a host's gastrointes-
tinal condition and diet style will likely influence the actual survival rate of probiotics. For instance, a person who primarily 
subsists on a plant based diet may have a very different microbiome from a person who consumes meat and dairy products 
on a daily basis. Probiotics are known to thrive in hosts that regularly includes antimicrobial spices such as garlic, ginger, or 
pepper, and etc. as indispensable components of their diet. Likewise, use of probiotics in conjunction with certain prebiotics 
can result in synergistic effects, as the latter can make the gastrointestinal tract favorable for the growth of probiotics by 
providing indigestible fiber that bacteria can feed off of. Therefore, selection of beneficial probiotic strains that prove to be 
viable and stable for a specific health target remains to be the challenge for expansion of the current medifoods market.

D5-3

Probiotics as a Modulator of Gut Microbiota in Diet-induced Obese Mice

Hak-Jong Choi
Microbiology and Functionality Research Group, World Institute of Kimchi, Korea

Gut microbiome have recently provided evidence that gut microbiota are capable of greatly influencing all aspects of phy-
siology, including obesity. Accumulating results have shown that the mechanisms by which lactic acid bacteria reduce 
obesity are associated by alteration of microbial composition. Two probiotics candidates, Pediococcus inopinatus WIKIM27 
(PI) and Lactobacillus sakei WIKIM31 (LS) isolated from kimchi were individually administrated to high fat diet (HFD)-fed 
mice for 10 weeks. Supplementation of PI and LS reduced body weight gain and body fat mass accumulation and improved 
liver function. Weighted UniFrac analysis based on pyrosequencing of cecal bacterial 16S rRNA genes using an Illumina 
MiSeq instrument showed that both PI and LS improved the overall structure of the HFD-disrupted gut microbiota. Redun-
dancy analysis exhibited that abundances operational taxonomic units (OTUs) of commensal probiotics such as Bacteroides 
and Akkermansia were increased by PI and LS administration, respectively. In addition, increases of Bacteroides and 
Akkermansia OTU significantly correlated with several host obesity-related parameters such as body weight gain and 
adipokines. In this presentation, we will discuss the current knowledge how the probiotics can influence the gut microbiota 
and the potential use of probiotics isolated from fermented foods in obesity for therapeutic purposes.
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Molecular Functions of a Dietary Fatty Acid Metabolite Produced by 
Gut Lactic Acid Bacteria for Obesity-related Metabolic Diseases

Tsuyoshi Goto1,2*, Minji Kim1, and Teruo Kawada1,2

1Division of Food Science and Biotechnology, Graduate School of Agriculture, Kyoto University, Japan
2Research Unit for Physiological Chemistry, The Center for the Promotion of Interdisciplinary Education and Research, 

Kyoto University, Japan

Gut microbiota alterations exert profound effects on host physiology and metabolism, as well as obesity and obesity-related 
diseases. We showed that two fatty acids specifically produced by gut lactic acid bacteria from linoleic acid potently 
activated PPARγ, a master regulator of adipocyte differentiation, with 10-oxo-12(Z)-octadecenoic acid (KetoA) having the 
most potency. In 3T3-L1 cells, KetoA induced adipogenesis via the activation of PPARγ, and increased adiponectin production 
and insulin-stimulated glucose uptake. Moreover, obese mice fed KetoA-containing diet showed reduction in adiposity 
accompanied with the improvement of obesity-related metabolic dysfunctions. UCP1, a key molecule in nonshivering 
thermogenesis in brown adipose tissue, expression and oxygen consumption in mice fed KetoA were increased, suggesting 
that KetoA increased energy expenditure via the up-regulation of UCP1 function in adipose tissues. We are now addressing 
molecular mechanisms underlying KetoA-induced amelioration for obesity and obesity-induced metabolic diseases. We will 
discuss more details of KetoA functions in obese model mice.

D6-1

Determination of Mercury Species in Food by IC-ICP-MS

Cheong-Tae Kim* and Youn-Jee Kim
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

The food safety has been becoming an important national and international focus in these days. Because foods are the most 
obvious vehicles that could carry toxic chemical compounds into the human body. Therefore we need to get an accurate risk 
assessment related to keep the security of food safety for human health. Mercury (Hg) is considered as one of the most 
important toxic elements in the environment because of its potential risk to human health and to ecosystems. The mercury 
cycle in water environments has long been receiving considerable attention because of the high toxicities of its compounds, 
with particular respect to methylmercury (MeHg), accumulation of both the organic and inorganic forms of the element in 
organisms and their biotransformation and biomagnification in the aquatic food chains. Apart from drinking water, food 
consumption may be the most important pathway of human mercury species uptake. So, we have conducted the 
determination of mercury species in food stuffs including dried fish purchased from markets in Korea by using IC-ICP-MS. 
Around 0.2 g samples were weighed into the digest tubes, added 20 mL of 0.1% L-systeine and then digested at 80°C for 60 
min. The digested samples were cooled to room temperature and filtrated using 0.45 μm membrane filter prior to injection 
into IC-ICP-MS. The mercury species were quantified by IC-ICP-MS with Dionex IonPak™ CS5G (2×50 mm) as an analysis 
column and Dionex IonPak™ CS5A (2×50 mm) as a guard column. We used an isocratic mobile phase which was containing 
10 mM-NaClO4, 10 mM-acetic acid and 10 mM-cysteine. The flow rates were 0.4 mL/min. The Injection volume and the 
column temperature were 20 μL and 25°C, respectively. The recoveries of methylmercury in fortified tuna fish (20 μg/kg) 
were 109-117%. The LOD of methylmecury for samples was 1.5 μg/kg. The recoveries of mercury in fortified tuna fish (20 μ
g/kg) were 93-112%. The LOD of mercury for samples was 0.2 μg/kg.
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Development of Discrimination for Geographical Origins of the Domestic 
and Chinese Ginseng and It's Products

Ji Young Moon
Experiment Research Institute, National Agricultural Products Quality Management Service, Korea

Ginseng and ginseng products are commonly distributed as a health food in Korea. Since domestic product is usually 
expensive so it could be the subject of fraudulent practices, which may bring an unfair competition in the food market and 
harm the interests of consumers. Geographical origin labelling must be controlled analytically to guarantee authenticity and 
protect both consumers and honest traders. Therefore, it is necessary to develop of technique for discrimination of 
geographical origin. The domestic and Chinese samples were analyzed for discrimination of the geographical origin of 
ginseng and ginseng processed products using NIRS, XRF, E-Nose, E-Tongue, LC-MS/MS etc. The result show that these 
methods are possible to identify the origin determination despite of various components contained ginseng could 
decompose or changes to components or created newly in the processing of ginseng. The result from the discriminant 
functional analysis (DFA) showed that the accuracy of geographical origin discrimination was 96.00 to 98.05% and the 
correlation coefficient was 0.8426 to 0.9201. It was concluded that this technique could be used as a useful method in 
discriminating the geographical origins between domestic and Chinese ginsengs and ginseng products. The developed 
analytical methods can be useful to determine the geographical origin of ginsengs and ginseng products in origin test. 
Furthermore, it provides scientific evidence on the origin enforcement work, prevents false labeling, and provides the 
correct information of origin to consumers at ginsengs and ginseng processed products ultimately.

D6-3

Development of Analytical Methods of Ellagic Acid from Health Functional Food

Soo Jung Hu*, Myung Hee Moon, Sung Hye Lee, Ji An Kim, Yong Woon Shin, Hwa Jung Lee, 
Yoon Jung Kang, Kyung Mi Hwang, and Yong Eui Koo

Nutrition and Functional Food Research Team, National Institute of Food and Drug Safety Evaluation, Korea

This study was conducted to develop the analytical methods for ellagic acid from health functional food of Punica granatum 
fruit extract to help relieve symptoms of menopause women and complex of Psidium gujava leaf extracts to help improve 
symptoms related with nasal hypersensitivity. Analytical methods of ellagic acid by HPLC were established through 
instrumental analytical conditions, and the examination of data such as domestic and foreign reliable methods, and papers 
of journal. Ellagic acid was extracted from the samples using methanol and the extracts were treated with or without 
hydrochloric acid according to manufacturing process. HPLC method analyzing ellagic acid was established using C18 column 
(4.6 mm×250 mm, 5 μm). The validation has been performed on the method to determine linearity, accuracy, limits of 
quantification (LOQ) and precision for ellagic acid. An excellent linearity (r2=0.999) was observed for ellagic acid in the 
concentration range (0.1-50 mg/L). Observed recovery of ellagic acid was found to be between 97 and 106%. LOQ of ellagic 
acid was found to be 2.0 mg/L. Precision for ellagic acid was between 1.5 and 3.3% relative standard deviation (RSD).
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Occurrence, Formation and Mitigation of 3-MCPD and Glycidyl Esters in Edible Fats, 
Oils and Fat Containing Food: Results of Ten Years of Research

Bertrand Matthäus
Max Rubner-Institut, Department for Safety and Quality of Cereals, Working Group for Lipid Research, Germany

In 2006, Zuzanna Zelinkova et al. published the first paper on the occurrence of 3- monochloropropane-1,2-diol fatty acid 
esters (3-MCPD esters) in several edible oils. One year later, in December 2007, the Official Laboratory of Stuttgart and the 
Max Rubner-Institut, Detmold confirmed this finding. Later also 2-MCPD and glycidyl esters have been identified in fats, oils 
and fat-containing foods. The presence of the esters is important since the German Federal Institute for Risk Assessment 
(BfR) assumed in 2007 a 100% degradation to the free compounds for which for 3-MCPD a limit of 20 µg/kg was defined by 
regulation (EG) 1881/2006 for soy sauces and hydrolyzed plant protein. JECFA also had defined a tolerable daily intake of 2 µg 
3-MCPD/kg bw. The classification of the free compounds as possibly (3-MCPD) and probably (glycidol) carcinogenic by the 
International Agency for Research on Cancer (IARC) also justified the major efforts for the reduction of the esters in fats, oils 
and fat-containing foods over the last ten years. It became clear very soon that the refining process and here especially the 
deodorization step was responsible for the formation of the heat-induced contaminants, but the knowledge about 
possibilities for the mitigation of the esters was still poor. In the following years a lot of research has been undertaken by the 
industry but also other research facilities to find possibilities to reduce the formation of the esters during processing or to 
remove the esters after processing. For this it was necessary not only to investigate the oil processing but also the reaction 
pathway and the toxicological assessment of the esters. Also the development of appropriate, robust and reliable analytical 
methods was necessary. While the focus of research at the beginning of the 3-MCPD ester story was mainly on the refining 
process of fats and oils, today it is clear that food processing at home or in industry is a further source for the formation of 
the esters. The presentation gives an overview about the state of knowledge regarding 3-MCPD and glycidyl esters in edible 
fats and oils. In this context the highlights to the relevant aspects, possibilities of the analytical methods, toxicological 
assessment, formation pathway, mitigation during oil and food processing will be presented to give a comprehensive 
overview where we are today. In summary, it can be stated that we have reliable and robust methods, we know more about 
the reaction pathway and the toxicological assessment, and the industry has several options for the mitigation of the esters 
during processing. Recently, the EFSA Panel on Contaminants in the Food Chain (CONTAM) stated in May 2016 that the level 
of glycidyl esters in palm oils and fats halved between 2010 and 2015 due to appropriate measures of the producers, while 
only little success was found for the reduction of 3-MCPD esters. This shows that different measures have actually taken 
effect, but some more work is still necessary. In addition the CONTAM group summarized on the risks for human health 
related to the presence of 3- and 2-MCPD, and their fatty acid esters, and glycidyl fatty acid esters in food that glycerol-based 
process contaminants found in palm oil, but also in other vegetable oils, margarines and some processed foods, raise 
potential health concerns for average consumers of these foods in all young age groups, and for high consumers in all age 
groups. The further implementation of the research results into practice must be the aim in order to supply products with 
low amounts of the esters in the future. 



260

D6-5

Analysis of Hexanal in Food by Auto-dynamic Headspace Sampling Technology

Jaeho Ha1,2

1Food Analysis Center, Korea Food Research Institute, Korea
2Department of Food Biotechnology, Korea University of Science and Technology, Korea

Hexanal content is directly related to oxidative off-flavors, and the compound is easily detected because of its low odor 
threshold (5 ng/g). However, hexanal has the potential to react further, and it is not always possible to measure the 
compound directly. The auto-DHS technique is a sensitive method that can be utilized to extract aldehyde compounds that 
are produced due to lipid oxidation. In this study, an automated dynamic headspace sampler coupled to a gas chromatograph/ 
mass spectrometer was evaluated as an oxidative marker to determine hexanal content in vegetable oils. For the effective 
analysis, a cooled injection system (CIS) was used to focus and to introduce the hexanal desorbed from the Tenax TA. The 
temperature of the CIS was maintained at -60°C for 12 min before desorbing the hexanal. The instrumental response to 
hexanal was highly linear from 10 ng/mL to 1 μg/mL (r2=0.9999). The relative standard deviation (RSD) of intra- and inter-day 
repeatability was acceptable, with values of less than 3.88 and 4.25%, respectively. The LOD and LOQ of hexanal were 
determined by gas chromatograph/mass spectrometer–selected ion monitoring to be 3.3 and 9.8 ng/mL, respectively. The 
acid value, peroxide value and fatty acid composition revealed a good correlation with the hexanal concentration.

D7-1

Effective Use of Rapid Sensory Methods in Research and Product Development

Julien Delarue
UMR Ingénierie Procédés Aliments, AgroParisTech, INRA, Université Paris-Saclay, France

The recent evolution of sensory methods and more specifically the development of rapid sensory profiling techniques has 
resulted in a broad variety of available methods. The ‘sensory toolkit’ is now much more complete than only few years ago 
and offers several alternative solutions to the sensory practitioner to address many different objectives in the frame of 
research projects or in product development. One may now choose which method to apply depending on the type of 
information that is needed and on metrological properties of each method, but also according to criteria of rapidity and 
flexibility. This allows using sensory information in a more interactive way, as for example for the selection of sensory-rele-
vant variables or sensory-relevant product sets. In general, having such flexible tools at hand may facilitate decision making 
and project management without spending too much time. Designers and product developers stand to benefit from using 
sensory evaluation in their projects much earlier than they usually do and in a more integrated way. Considering sensory 
responses at the different stages of a product development provides a faster feedback and indeed allows driving the project 
according to sensory objectives. Overall, if sensory profiling is not limited to the validation of a final result, there is much to 
gain in terms of responsiveness and efficiency. Examples will be given of how such approaches can be used to pilot studies 
from earlier stages and how the diversification of the sensory descriptive methods may be conducive to enlarging the scope 
of traditional descriptive sensory analysis.



261

2016 KoSFoST International Symposium and Annual Meeting

D7-2

Aroma Volatiles as Predictor of Liking

Koushik Adhikari*, Natnicha Bhumiratana1, Laura Vázquez Araújo2, and Shangci Wang2

Food Science & Technology, University of Georgia, USA
1PommeTree Product Intelligence, UAE

2Hijos de Rivera S.A.U., Spain

There are a lot studies that have tried to relate consumer responses to descriptive/trained panel data to identify drivers of 
consumer acceptance. Similarly, relationships between descriptive data and instrumental data have been explored to 
understand product characteristics better, hence creating an indirect correlation with consumer acceptance data to 
instrumental data. Few studies have explored the relationships between instrumental data (texture profile and/or volatile 
aroma profile data) and consumer acceptability data to explore if instrumental data could predict liking. This presentation 
aims to show that volatile aroma profiles could be an effective way to understand consumer liking. The aroma profiles in this 
presentation were determined using gas chromatography-mass spectrometry (GC-MS) of three different products, namely, 
olive oil, coffee, and roasted peanuts. The aroma volatiles were extracted from the headspace of the samples using 
solid-phase micro-extraction (SPME) technique, which has become very popular in the last couple of decades. Six samples in 
each product category were studied. For the consumer acceptability studies, 100 consumers each from the US and Spain 
participated in the olive oil study, while 94 and 99 US consumers participated in the coffee and peanut study, respectively. 
Four internal preference maps were created, two for the olive oil (one each for the US and Spain), and one each for coffee 
and peanuts. For each of the maps, the aroma volatile data was used as the supplementary data in the analysis to identify 
aroma compounds associated with the samples. The analyses were carried out in XLSTAT. The olive oil maps indicated that 
the US population preferred the oils that were less flavorful, while the Spanish population liked the more flavorful samples, 
especially ones from Spain. The coffee map also showed that the US consumers’ preferences were more for the lighter to 
medium roasts than for the darker/bolder roasts. From the roasted peanut map it could be observed that samples with 
roasted peanut flavor characterized mainly by pyrazines were preferred over the sample that had some volatile components 
associated with oxidized flavor. In conclusion, this demonstrates that volatile aroma profiles could be used to predict 
consumers’ preferences and liking. 

D7-3

Comparison of Acceptability for Kimchi with Different Degree of Fermentation 
between Korean and American Consumers

Miyoung Kim
Ourhome Research Institute. Co., Ltd., Korea

Although kimchi is not initially well-accepted by foreign consumers due to its strong flavor developed during fermentation, it 
is often observed that some foreigners acquire liking for kimchi after repeated exposures, even learn to appreciate highly 
fermented one. This study was conducted to investigate American consumers’ liking for kimchi at different fermentation 
levels, particularly addressing the potential effect of previous exposures by comparing their liking with that of Korean 
consumers. Kimchi samples were fermented to low (pH 5.9, LFK), medium (pH 4.2, MFK), and high (pH 3.9, HFK) levels and 
were presented to American (n=111) and Korean consumers (n=101). The degree of liking and sourness, spiciness, 
sweetness, garlic flavor, and saltiness of the samples were assessed using the 9-point hedonic scale and 5-point 
Just-about-Right scale. Consumer demographics and kimchi consumption habits were also collected. Unlike expected, The 
American consumers significantly preferred MFK and HFK to LFK, whereas Korean consumers did not show any significant 
preference. The American consumers reported that the sourness and spiciness of LFK were not intense enough. A positive 
relationship between consumption frequency and preference for more fermented kimchi was found for American 
consumers, while Korean consumers’ preference was more strongly influenced by the ferementation level of the homemade 
kimchi that is daily consumed.
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How Can We Optimize Test Methods for Measuring 
Consumers’ Sensory and Hedonic Discriminations?

Min-A Kim
Department of Food Science and Technology, Ewha Womans University, Korea

Knowing whether consumers can notice differences between products, and how such differences change their 
acceptance is very important for the fast moving consumer goods (FMCG) industry. This understanding allows 
companies to make well-informed decisions for quality maintenance. In order to make good quality decisions, we 
need consumer test methods that use ecologically valid sensory information of products and accurately quantify 
them. In the present study, the measurement methods were developed taking account for the natural consumers’ 
affective mind process involved in the information stages of the consumers’ sensory perception and internal 
evaluation. Specifically, affective reference framing was incorporated into the measurement method in different 
ways. Firstly, for consumer discrimination method, a test design was modified to incorporate reference frames 
relevant to consumers’ natural affective state of mind (either with the brand name encoded or with the preferred 
reference) and it was compared in terms of test performances to the traditional analytical test design. Second, for 
acceptance test method, consumer personal context which can evoke individual’s internal reference framing was 
applied to hedonic rating using cognitive manipulation and it was investigated in terms of stabilizing effect on the 
results. It was found that for both using an external reference framing for sensory discrimination and an internal 
reference framing for acceptance test, such affective reference framing enhanced the test efficiency and stability. 
This results suggests that the test modifications using an affective reference framing are useful developments for 
consumer research and should be further applied and investigated.

D8-1

Authentication of Plant Materials in Functional Foods Based on Genomics and 
DNA Barcoding to Prohibit Economically Motivated Adulteration

Tae-Jin Yang
Department of Plant Science and Plant Genomics and Breeding Institute, College of Agriculture 

and Life Sciences, Seoul National University, Korea

More than 300,000 plant species are distributed in worldwide and most of those plants can be candidate resource plants for 
various functional foods. Up to now, many functional foods are developed using various resource plants and values of 
resource plants are increasing because of Nagoya protocol (Access of genetic resources and benefit sharing: ABS). However, 
there is few studies for breeding, genetic and genomic research of the resource plants, although a lot of research were 
conducted to find the functional compounds from various plant resources. On the other hand, the progress of plant 
genomics is accelerated by supporting of next generation sequencing (NGS) technology. Here I am going to briefly introduce 
ginseng genome sequencing progress and also novel and high throughput beneficial genomics research for various resource 
plants with rare basic researches. Cytoplasmic chloroplast (cp) genome and 45S nuclear ribosomal DNA gene cluster (nrDNA) 
regions are main targets for elucidation of plant genetics diversity, barcoding and evolution. We developed a high 
throughput method for de novo sequence assembly and finishing to obtain complete whole cp genome and a major unit for 
45S nrDNA tandem array as well as characterization of major repeats simultaneously using only small scale whole genome 
shotgun sequence (dnaLCW method). The dnaLCW method can be applied for any plant species and will open a new era for 
elucidation of genetic diversity and fundamental understanding of tree of life for plants as well as for development of 
practical barcoding markers not only at species level but also intra species cultivar level. The genome information produced 
by dnaLCW method can be applied to improve breeding of the target species and also to develop the practical barcode 
markers which can be applied to authenticate specific species or specific cultivars among plants using raw materials as well 
as the processed functional foods. The species-unique or cultivar-specific markers can be applied to prohibit the illegal trade 
of wrong plant materials instead of the target plants for economically motivated adulteration in the production of functional 
foods or traditional oriental medicinal drugs. 
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Signal Analysis on the Adverse Events of Functional Ingredients: 
Focused on a Representative Case Study

Kyoung Sik Park
Department of Biomedical Science, Cheongju University, Korea

One of the most important objectives of post-marketing monitoring of dietary supplements is the early detection of 
unknown and unexpected adverse events (AEs). Since 2006, the Ministry of Food and Drug Safety (MFDS) has established an 
AE monitoring system for dietary supplements with emphases on the facilitation of AE reporting from consumers, the 
creation of a new database for aggregating information from multiple sources, and the proposition of appropriate tools for 
analyzing the likelihood that a product or an ingredient caused an adverse reaction. The process to analyze signals from AEs 
consists of the following 4 steps: 1) the collection of AEs (voluntary reporting from consumers and experts as well as 
mandatory reporting from manufacturing & importing companies); 2) the construction of an integrated database for AE 
analysis (merged with AE monitoring DB, product information DB and safety information DB); 3) the signal detection (data 
mining to draw significant signals out from an integrated database using several statistical parameters such as PRR, ROR, and 
IC); 4) the data evaluation (algorithm analyses to find the feasible signals in relation to dietary supplement intake). 
Depending on the seriousness of the problem, some signals require urgent attention to protect the public. Automatic 
classification of all AE reports into serious or non-serious events may improve the timeliness of detection of serious AEs. A 
medical doctor who made a diagnosis of a serious AE needs to be asked to join this analysis, if available. It also needs to be 
confirmed if the signal generation and analysis system has reasonable sensitivity and not to generate an unacceptable 
number of false positives signals.
* The views expressed in this article are those of the author and do not necessarily reflect the views or policies of the MFDS.

D8-3

Differentiation Strategy for the Development of Next Generation 
Health Functional Food versus Medicines

Se Chan Kang*, Young Mi Cho, and Inhye Kim
Department of Oriental Medicine Biotechnology, Kyung Hee University, Korea

Health functional food (HFF) for liver health, weight control (constipation relief), and blood circulation improvement are the 
most frequently used HFF in South Korea. These heath claims have different labeling and advertising compared with 
medicines targeting liver protection, hepatitis treatment, anti-obesity medication, and blood circulation improvement drugs. 
However research and development steps of HFF and medicine are very similar. Health claims for product-specific functional 
ingredients in South Korea are 28 categories; liver health, female menopause health, male menopause health, sensitive skin 
improvement, joint/bone health, memory improvement, tension relief, eye health, immune function improvement, urination 
improvement, urethra health, exercise performance improvement, stomach health, cognitive improvement, intestine health, 
prostate health, body fat reduction, teeth health, calcium absorption improvement, tiredness relief, skin health, antioxidant, 
blood glucose control, blood pressure control, blood triglyceride improvement, blood cholesterol improvement, blood 
circulation improvement, and premenstrual syndrome improvement. Health claims describe a relationship between a 
dietary supplement ingredient and risk reduction of disease or beneficial effect on health. Therefore, to find the develop-
ment strategy of next generation HFF with health claims differentiated from medicine, this study discussed 1) the develop-
ment of HFF ingredient that reduce or the risk of disease, 2) the evaluation standard of borderline patients and patients in 
clinical study, and 3) the current state of health claim development in South Korea and major countries. This study showed 
the examples of new possible health claims such as brain health, stress, depression, and insomnia. This study also explained 
the differences on development steps between HFF and medicine through the comparison of HFF for prostate health and the 
medicine for prostate disease. In conclusion, this study provided methodology to develop next generation of HFF. 
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Global Perspectives on the Utilization of Biomarkers and Surrogate Endpoints 
for the Efficacy Testing of Functional Foods

Soo Jin Yang
Department of Food and Nutrition, Seoul Women’s University, Korea

According to the definition by the Biomarker Definition Working Group, biomarker is defined as a characteristic that is 
objectively measured and evaluated as an indicator of normal biological processes, pathogenic processes or pharmacologic 
responses to a therapeutic intervention. The concept of biomarker is originated from clinical setting and is used to diagnose 
disease status and to assess the development of diseases and the effects of interventions. Also, it is utilized as evidence 
which can be indirectly applied instead of direct measurement such as biopsy when direct measurement is not an optimal 
option. In a field of functional foods, the efficacy of functional foods is demonstrated as alterations in selected biomarkers, 
for example, beta-amyloid concentrations and maze test result for cognitive function. Current challenges on the utilization of 
biomarkers for the efficacy testing of functional foods are as follows; 1) because functional foods are intended for healthy or 
high-risk population to maintain optimal health, proving the specific efficacy by dramatic improvements in suggested 
biomarkers is not often guaranteed in healthy or high-risk subjects, and 2) some of suggested biomarkers can be practically 
applied only in clinical setting considering availability and expense. As a governmental effort to overcome these limitations 
and to enhance understanding, a series of efficacy testing guidelines by the Ministry of Food and Drug Safety is available for 
each function. Today, I will review current challenges and global trends for efficacy testing of functional foods.

D8-5

New Insights for Human Intervention Studies in Health/Functional Food Research: 
Optimal Stress Response Test and Systems Biology Approach

Ji Yeon Kim
Department of Food Science and Technology, Seoul National University of Science and Technology, Korea

Human intervention trials in the health/functional food research is struggling to demonstrate beneficial health effects, since 
we do not have proper biomarkers that can quantify the subtle but relevant effects in the healthy status. Health has been 
defined as the ability of our body to deal with daily life challenges. Physiology acts as a well-orchestrated machinery to adapt 
to the continuously changing environment. This capacity has been defined as “phenotype flexibility”. The phenotypic 
flexibility concept implies that health can be measured by the ability to adapt to conditions of temporary stress. Among 
these, metabolic stress, oxidative stress, and inflammatory stress are the common process for most chronic diseases. This 
may offer a more sensitive way to assess changes in health status of healthy subjects. Moreover, humans constantly need to 
subtly fine-tune in response to changing and challenging environment, these processes are complex. Therefore, rather than 
the classical single endpoint analysis, multiple biomarkers including omics technology will be needed for each chronic disease. 
However, researchers still face hurdles, which slow progress and need to be solved to bring this emerging field of research to 
maturity.
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D9-1

Gut Microbiota-Affecting Materials which Can Promote Brain Development of 
Offspring, and Its Control by Synbiotics

Shiro Tochitani1,2,3

1Division of Development of Mental Functions, Research Center for Child Mental Development, University of Fukui, 
Japan, 2Division of Developmental Higher Brain Functions, United Graduate School of Child Development, Osaka 

University, Kanazawa University, Hamamatsu University School of Medicine, Chiba University and University of Fukui, 
Japan, 3Life Science Innovation Center, University of Fukui, Japan

Many lines of evidences have shown that environmental factors play important roles in brain development. 
Although the healthy status of maternal gut microbiota seems to be an important environmental factor for fetal 
development, it has been unknown whether and how the maternal gut microbiota contributes to brain develop-
ment of offspring. To address this question, we examined whether perturbing the maternal gut microbiota by 
administering the non-absorbable antibiotics (AB) to pregnant dams by voluntary drinking on embryonic day 9-16 
influences the behaviors of their offspring both at postnatal week four (PW4) and at the postnatal week eight 
(PW8). The mice born from AB-treated dams (AB offspring) exhibited reduced voluntary activity in the dark phase 
compared to the mice from the control dams (Control offspring) in the 24-h home cage activity test at PW4. In 
the open field test to measure spontaneous activity in a novel environment, the reduced voluntary activity in AB 
offspring compared with that in Control offspring was also observed at PW4. In the open field test, AB offspring 
spent a shorter amount of time exploring the center of the novel environment than Control offspring at PW4. 
This spatial preference in a novel environment was still observed at PW8, whereas no obvious difference in the 
spontaneous locomotive activity between Control and AB offspring was observed at PW8. The behavioral pheno-
types of AB offspring were rescued to a certain extent by fostering of these mice by normal dams from P1, 
whereas the offspring born from control dams and fostered by AB-treated dams exhibited the phenotypes similar 
to those of AB offspring. These results suggest that perturbation of maternal gut microbiota during pregnancy by 
administration of non-absorbable ABs affect the postnatal brain development, resulting in the long-lasting altera-
tions in the behaviors of the offspring. This mouse model can be useful in screening for gut microbiota-influencing 
materials, including probiotics, prebiotics and fermented foods, which have potentials to promote brain develop-
ment and/or prevent neurodevelopmental disorders of the offspring.
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Introduction and Certification of Halal Animal-derived Food Production System 
for Global Market

Yuny Erwanto1,2*, Lily Arsanti Lestari1,3, Abdul Rohman1,4, and Jamhari2
1Research Center of Halal Products, Gadjah Mada University, Indonesia, 2Department of Animal Products Technology, 
Faculty of Animal Science, Gadjah Mada University, Indonesia, 3School of Nutrition and Health, Faculty of Medicine, 
Gadjah Mada University, Indonesia, 4Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Gadjah Mada 

University, Indonesia

Today’s most of the Moslem countries is still growing including in income, life style, travelling, food and some 
other aspects. Food is the primary needed for humankind and could not be separated with live, consequently 
everywhere the human live including Moslem, they need food for live. In addition awareness among Muslims on 
the need and necessity to consume only halal food are annually increase so it make the global market of halal 
food will be predominantly in the future. The objectives of this review is describing the halal introduction and 
certification of food from animal origin including halal animal species, halal slaughtering procedure and the 
technical system of halal certification procedure. It’s understood that the production of Halal food is not only 
beneficial to Muslims, but also to food producers, since it will increasing market space for moslem especially and 
non moslem also who interested to consume halal food for healthy reasoning. Animal origin food production is 
started from the animal farming, slaughtering, food processing, packaging and labeling. Slaughtering and animal 
products processing industry which want to get halal certificate should prepared some items such as: halal 
assurance system, internal halal audit, halal policy and halal standard operating procedure. Halal production is 
perceived more humanity and more concern of animal welfare, it will be global driven and becoming common 
food in wide area of the world. The production of halal food from the food industry of Republic of Korea 
hopefully will bring broader and leading of the Korean food industry in global market as well as other companies.

D9-3

Issues of Halal Food and Ingredients from Animal Based Resources and 
Halal Certification Procedures of Malaysia

Alina Abdul Rahim1,2

1Food Biotechnology Programme, Faculty of Science and Technology, University Sains Islam Malaysia (USIM), 
Malaysia, 2Halal Science Laboratory, TPM Biotech Sdn Bhd, Malaysia

Proteinaceous products as food sources from mammalian livestock are generally halal (acceptable), except animals 
not allowed for consumption from the Syariah (Islamic Jurisprudents’ point of view) such as porcine, canine, 
animals of prey with sharp talons and fangs, and those not slaughtered in accordance to the Islamic way. In 
today’s worldview of the highly profitable food industry, the new emergence of halal market is very lucrative; 
opportunities await for companies which abide to the Muslim nations’ halal certifications requirements. With the 
exception of halal meat slaughter and the process of Samak (Ritual cleansing) all food can be prepared by 
non-Muslims, and still be considered halal, provided that Syariah requirements are followed. This is a challenge, 
as manufactured foods consist of myriads varieties of ingredients, additives and unknown edibles which may be 
acceptable to the non-Muslims, but may be controversial and highly deplorable to the Muslims consumers, such 
as porcine, blood, lard, gelatin and collagen of porcine source, and canine meat sources. This paper will look into 
Haram (forbidden) and Syubhah (doubtful) materials from meat and dairy products, and halal Ingredient alterna-
tives that can provide solutions to the Muslim consumers that demand halal foods and nutraceuticals. The Malaysian 
Halal Standards on Foods and related laws and procedures that govern the country’s halal food industry, will also 
be highlighted.
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D9-4

Future Prospective Strategy of Domestic Fluid Milk Products

Shin Ho Kang
R&D Center, Seoul Dairy Cooperative, Korea

Domestic market situation and consumer behaviors of dairy products are changing rapidly. Among fluid milk products, 
flavored milks continue to perform favorably, even as whole milk struggles to regain the momentum from the year prior. 
Especially, chocolate based milks have shown sharp increase in consumption share since 2014. We’d like to suggest a 
prospective strategy by analyzing the purchasing patterns to increase the fluid milk products’ consumption. First, we should 
focus on global export goods to China and India beyond domestic demands. Secondly, we are trying to subdivide targeting 
concept such as age, life styles and needs. So, we should develop the customized dairy drinks (Senior milk, healthy flavored 
milk, indulgence products). Thirdly, we have to give positive view of information extensively about the functional 
components derived from the raw milk against anti-milk followers. Milk is marketed as a branded product and offers more 
freshness flavors and may come as a health drink, the main ingredient of milk or flavored milk drinks are essential to 
maintain consumers’ health. Fourth, we can provide the practical utilization of milk and recipe for dessert in households. 
Also, we should offer farm-type dairy products to consumer and boost the farm business actively because health and 
eco-friendly products remain top-of-mind for many consumers and play a role in their decision- choosing milk. As a result, 
our final role is to come up with ways to broaden the consumer’s choice.

D9-5

Overview of Advanced Membrane Processing Technologies in Current Dairy Industries

Mee-Ryung Lee
Department of Food and Nutrition, Daegu University, Korea

Membrane processing technologies have been introduced in dairy industries for more than 40 years. Ever since the beginning 
of 1970s, membrane technologies became a proven separation method based on the molecular and ionic levels of milk 
components. Unlike evaporation or extraction, membrane technologies involve non-thermal approaches to separate from 
fat molecules to salts in milk. As a result, approximately 850,000 square meters of membrane are currently used in all over 
the world. To get to know the principles of membrane technologies, understanding of associated terms, such as feed, flux, 
membrane fouling, permeate, retentate and etc. is necessary. Depending on the molecular weight cut-off and separation 
pressure and principles, membrane processing technologies can be largely classified (i.e., mostly commonly used) as micro-
filteration, ultrafilteration, nanofilteration and reverse osmosis (or hyperfiltrations). The pore size of membrane can be as 
little as 0.5 nm and also can be as big as 500 μm. Also the pressure applied to the membrane can be varied from below 2 bar 
up to 100 bar depending on targeting purifying materials. In the past, most membrane technologies were dominantly 
adapted to milk, such as microfilteration, to separate fat globules and undesirable bacteria. Nowadays, almost two thirds of 
membrane technologies are applied to process whey as emerging milk protein opportunities. Both milk-derived whey 
(MDW) and cheese-whey-derived-whey (CDW) can be concentrated in protein (up to 80%) and provide remarkable nutri-
tional benefits, such as essential amino acids. Also micellar casein concentrations (MCC) and fractionation of caseins, such as 
beta-caseins, are widely used in food industries due to their functional benefits for the application in beverages and cheese. 
In this presentation, the future perspectives of membrane processing technologies in Korean dairy industries is to be eluci-
dated as membrane technologies are delighting long-term alternatives to recover the decreasing fluid milk market for the 
high-value turning points.
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D10-1

Efficient Extraction and Characterization of Microalgal Bioactive Compounds

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

Microalgae promises as a biomass fuel, natural food coloring agent and dietary supplements: nutrients including proteins, 
vitamins, minerals, and fatty acids, as well as carotenoid pigments such as xanthophylls and carotenes. Therefore, microalgae 
are being used as a functional food which is able to provide additional pharmacological and physiological benefits for human 
health. For the utilization of microalgae, there are many problems to be solved. Firstly, microalgal cell walls consist of multi-
ple layers including cellulose, hemicellulose and xylan, etc. In order to utilize microalgae as a feedstock, the pre-treatment to 
breakdown their cell walls is important. Secondly, microalgae contain various bioactive compounds including fucoxanthin, 
lutein, violaxantin, however, their concentration is very low. Hence, in order to extract these valuable compounds, the 
efficient extraction methods should be applied. Thirdly, microalgae are a potential nutrient source with high content of 
protein. Thus might be a good raw material as a food ingredient. In this presentation, the efficient extraction of microalgal 
lutein using ultrasound with/without enzymatic pretreatment is focused for the utilization or application of microalgal lutein 
in food or related industry. In addition, the structure of microalgal lutein as well as its antioxidant activity is also compared. 
Ultrasound extraction with enzymatic pretreatment increased the yield of lutein by 6.3% via the destruction of the micro-
algal cell by increasing the surface area of cell. Furthermore, Ultrasound treatment did not affect the structure, color and 
antioxidant activity of lutein.

D10-2

Research and Development for Biomedical Applications of Marine Bioactive Substances

Won-Kyo Jung
Department of Biomedical Engineering; BK21 Plus Center of Marine-Integrated Biomedical Technology; 

Marine-Integrated Bionics Research Center, Pukyong National University, Korea

Tissue regeneration is a complex biological process that depends on the wound condition, the patient’s health, 
and the physicochemical support given through external materials. The development of bioactive molecules and 
engineered tissue substitutes to provide physiochemical support to enhance the tissue regeneration process plays 
a key role in advancing care management. Thus, identification of ideal molecules in wound treatment is still in 
progress. The discovery of natural products that contain ideal molecules for skin tissue regeneration has been 
greatly advanced by exploration of the marine environment. Consequently, tremendously diverse marine organisms 
have become a great source of numerous biological macromolecules that can be used to develop tissue-engineered 
substitutes. This presentation introduces the tissue engineering process, the properties of macromolecules from 
marine organisms, and the involvement of these molecules in several tissues regeneration applications.
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D10-3

Biotransformation and Comprehensive Utilization of Marine Algae Polysaccharides

Haijin Mou
College of Food Science and Engineering, Ocean University of China, China

Marine macroalgae (seaweed) polysaccharides are a family of polyanionic compounds, which are composed of repeating 
single units joined by glycosidic linkage, usually substituted by uronic acid or sulfate group. By using biotransformation 
technology, seaweed polysaccharides provide functional oligosaccharides, bio-ethanol, fertilizer and mealfiber. Scientists 
in Ocean University of China have found seaweed polysaccharide- hydrolytic enzymes from Rhodobacteraceae, 
Microbulbifer, Bacillus, Pseudomonas, Vibrio, Pseudoalteromonas, Zobellia and Cytophaga, which were isolated from 
marine algae, seawater, mangrove and intestine of sea cucumber. Among them, a new κ-carrageenase gene named cgkZ, 
was cloned from the marine bacterium Zobellia sp. ZM-2. The natural signal peptide of κ-carrageenase was used 
successfully for the secretory production of the recombinant enzyme in E. coli. Under the optimum conditions, 51% of the 
total κ-carrageenase yield in culture medium was achieved, and 33% accumulated in the periplasmic space. 
Oligosaccharides produced from seaweed polysaccharides by the methods of specific enzyme hydrolysis often display 
different bioactivities mainly based on the molecular weight and substitution groups. A high-efficiency method to prepare 
carrageenan oligosaccharides directly from Eucheuma cottonii using cellulase and recombinant carrageenase was 
developed. This method realized comprehensive utilization of seaweed resource, since the components rich in protein and 
mealfiber were collected simultaneously.

D10-4

Improvement of Metabolic Syndrome of Peptide Purified from Styela clava Flesh Tissue

You-Jin Jeon* and Seok-Chun Ko1

Department of Marine Life Sciences, Jeju National University, Korea
1Marine-Integrated Bionics Research Center, Pukyong National University, Korea

Styela clava is a traditional remedy for healing various internal conditions, and is believed to have profound curative 
properties. In the present study, an anti-hypertensive peptide (Ala-His-Ile-Ile-Ile, 565.3 Da) purified from enzymatic 
hydrolysate of S. calva flesh tissue (SFTH). The enzymatic hydrolysate, fractions obtained during the isolation process and 
the finally purified peptide exerted ACE inhibition and vasorelaxation effect by nitric oxide (NO) produced by endothelial 
NO synthase (eNOS) in rat thoracic aorta. In vivo experiment revealed that administration of the peptide reduced systolic 
blood pressure (SBP) in spontaneously hypertensive rats (SHRs). In addition, the anti-hypertensive peptide increases 
glucose transporter 4 (GLUT 4)-mediated glucose uptake by activating the AMPK signaling pathway in skeletal muscle cells. 
Furthermore, in patients with type 2 diabetes (T2DM) and hypertension, SBP and DBP decreased significantly 4 weeks after 
ingestion of SFTH by 9.9 mmHg (p<0.01) and 7.8 mmHg (p<0.01), respectively. Also, ingestion of SFTH exhibited a 
significant decrease in haemoglobin 1Ac with a tendency toward to improvement in triacylglycerol, apolipoprotein B, plasma 
insulin and homeostasis model assessment of insulin resistance (HOMA-IR) levels after 4 weeks. SFTH might be a promising 
pharmaceutical resource that will be helpful to control cardiometabolic diseases.
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D10-5

Preparation of Neoagaro-oligosaccharides with Different DP Using Novel β-Agarases 
and Their Functional Activity

Xiangzhao Mao*, Yunxiao Liang, Wei Wang, Pei Liu, Qingjuan Tang, and Nan Liu
College of Food Science and Engineering, Ocean University of China, China

Agaro-oligosaccharides as degradation products of major marine polysaccharide-agar, has good biological activity, which 
was widely used in areas of food, medicine and other fields. Here we first reported the complete genome sequence of 
Agarivorans gilvus WH0801, which had the ability to produce agarase and catalyze the hydrolysis of agar. Some novel 
GH50 family β-agarases were cloned and expressed from Agarivorans gilvus WH0801. What’s more, the functional 
significance of carbohydrate-binding modules (CBMs) in β-agarases belonging to GH 50 was explored, and we found that 
CBMs of AgWH50B can not only affect substrate binding and reduce the enzyme's reaction speeding, but also influence 
thermostability of the enzyme. The β-agarases expressed in this work were used for preparation of neoagaro-oligosaccharides 
with different Degree of Polymerization. And gel filtration using Bio-Gel column, the product of these four kinds of enzyme 
hydrolysis were analyzed, identified, isolated and purified. The inhibitory effects of neoagaro-oligosaccharides against 
LPS-induced inflammatory responses and impact on microbiota composition in the gut after antibiotic treatment were also 
studied in this work.

D10-6

The Insoluble Matter in Food Grade Salt

Sang-Mok Lee*, Jaehyeon Park, Moon-Ik Chang, and Gyuseek Rhee
Pesticide and Veterinary Drug Residues Division, Department of Food Safety Evaluation, National Institute of Food 

and Drug Safety Evaluation, Ministry of Food and Drug Safety, Korea

In recent people began to pour a lot of interest in the insoluble matter of solar salt by press. We focused on finding scientific 
evidences about the food grade salt so that we could achieve more constructive conclusions in public debates. We have 
collected 34 kinds of salts through domestic on and offline markets. Each salt was analyzed in size distribution, chemical 
composition, the contents of insoluble matter. The insoluble matters are widely distributed in the 1-100 μm by the particle 
size analyzer. The chemical compositions of insoluble matters turned out something similar to sand with XRF, SEM-EDX, and 
XRD. The method of insoluble matter for food grade salt in CODEX STN-150 and Korean food code showed blocked up during 
the filtration for some kinds of salts. Therefore, we propose the using nylon filter with pore size 11 μm with vacuum filtration 
system. We are going to propose an official method in Korean food code as well as in CODEX. This method is supposed to be 
used in the quality control of the salt farm without previous experience and expensive equipment.
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D11-1

Prospect of Sodium Reduction in Korean Traditional Fermented Foods

Hyun-Joo Park
Korea Traditional Fermented-foods Association, Korea

Some traditional fermented foods, kimchi and doenjang, are known to be one of main sources for high sodium intake for 
Korean. There have been needs to develop sodium-reduced kimchi and doenjang while maintaining their taste and healthy 
characteristics. Many traditional fermented foods producers are small and medium-sized businesses in Korea. They have 
difficulties to develop sodium-reduced fermented products because of technical limitation and lack of information. There 
are increasing consumer interests for sodium-reduced foods, but few sodium-reduced traditional fermented foods are in 
the market yet. Therefore some technical support and consultation to develop sodium-reduced fermented foods for small 
and medium-sized businesses is greatly needed. Varieties of sodium-reduced fermented foods in the market will provide 
for consumer some choices and contribute for lowering sodium intake generally. Most important aspect in sodium-reduced 
products is food safety including the prevention of microbial contamination. Once the food hygiene is controlled, the next 
challenges are to improve the taste as well as packaging and storage technologies. This study summarizes the sodium 
reduction technology for traditional fermented foods and gives the direction to develop sodium-reduced kimchi, doenjang 
and pickled foods for small and medium-sized businesses, based on the technical consultation results of sodium reduction 
project supported by Ministry of Food and Drug Safety in 2015.

D11-2

A Study of Sodium Reduction Effect in Foods Using Fermented Soy Sauce

Jung-Kue Shin*, So Jung Youn1, and Han Sul Park
Department of Korean Cuisine, JeonJu University, Korea

1Department of Food Engineering, Dankook University, Korea

Salt (NaCl) is one of the most important main source of sodium in our diet. However, health concerns related to salt 
overconsumption have led to an increased demand for salt-reduced food. The objective of this study was to investigate the 
possibility of the use of fermented soy sauce to reduce the level of salt in foods. The contents of sodium in salad dressing, 
bean sprout soup and chicken rice porridge prepared with salt were 3.85±0.03, 1.59±0.05, and 1.89±0.03 g/L, respectively. 
Whereas, the sodium content range of the same samples prepared with soy sauce were 0.46±0.01-0.68±0.02, 
0.38±0.01-1.54±0.02, and 0.37±0.00-1.44±0.01 g/L, respectively. Paired difference test between control and various soy 
sauce samples was used to provide the amount of soy sauce needed to replace salt without changing the overall taste and 
intensity. The results showed that it was possible to achieve a sodium reduction in the salad dressing of 22.0-86.2% without 
leading to significant losses in either overall taste score and salty taste score.
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D11-3

Safety Aspects of Kimchi and Doenjang in Relation to Sodium Reduction

Dong-Hyun Kang and Won-Jae Song*
Department of Food and Animal Biotechnology, Department of Agricultural Biotechnology, Center for Food and 

Bioconvergence, and Research Institute of Agricultural and Life Sciences, Seoul National University, and Institutes of 
Green Bio Science & Technology, Seoul National University, Korea

Sodium is an essential nutrient of human life, because it has important functions (such as regulating the active transport of 
molecules across cell membranes) in human body. Salt (sodium chloride) has been used as a food additive which can 
improve foods taste and flavor. Also, salt has been used as a food preservative which can inactivate and prevent growth of 
microorganisms by decreasing water activity. However, many researchers reported that high levels of dietary sodium are 
associated with adverse effect of health like hypertension. For this reason, many food processing companies developed 
and released products with low levels of salt. However, the microbial safety of foods which contain low level of sodium 
(salt) can-not be assured. Especially, sodium reduced traditional fermented foods in Korea can be a big issue in food safety 
area because there is no pasteurization step during processing. In this research, microbial safety tests of 12 samples (7 
kimchi and 5 doenjang samples) were conducted. Total aerobic bacteria, coliforms, and 6 major foodborne pathogens 
(Escherichia coli O157:H7, Salmonella spp., Listeria monocytogenes, Staphylococcus aureus, Yersinia enterocolitica, and 
Bacillus cereus) were analyzed. The pH and water activity of samples were measured. No foodborne pathogens were 
detected in all samples. But over 3 log of coliforms were detected in several kimchi samples. Sodium reduced doenjang 
showed higher water activity than regular product. To assure microbial safety of sodium reduced traditional fermented 
foods in Korea, the studies on inactivation methods for coliforms in kimchi and confirmation of microbial safety of sodium 
reduced doenjang during storage will be needed.

D11-4

Taste Profiles of Kimchi and Doenjang in Relation to Sodium Reduction

Ha-Yull Chung
Department of Food Science and Biotechnology, Hankyong National University, Korea

Kimchi and doenjang have played an important part for the preparation of our daily menu. However, significant amount of 
sodium contained in kimchi and doenjang draw much attentions due to negative effects of sodium on health such as 
hypertension, cardiovascular diseases, and stomach cancer, etc. Currently consumers are beginning to look for kimchi and 
doenjang containing less amount of sodium salt for health care purpose. However, sodium reduction in processing foods 
might bring about not only microbial safety problems but also the changes of their tastes and flavors. Therefore the 
changes in sensory characteristics of kimchi and doenjang while reducing sodium level of them should be carefully 
monitored. In this report, we examined the taste profiles of kimchi and doenjang containing low sodium salts by using the 
taste sensing system and by checking sensory properties. Suggestion of proper level of sodium salts in preparation of kimchi 
and doenjang together with the consideration of taste changes and safety aspects could help maintaining the reputation of 
kimchi and doenjang as one of our traditional fermented foods.
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D12-1

Soyfood and Isoflavone in the Risk of Colorectal Cancer

Jeongseon Kim
Department of Cancer Control and Policy, Graduate School of Cancer Science and Policy; Molecular Epidemiology 

Branch, Division of Cancer Epidemiology and Prevention, Research Institute, National Cancer Center, Korea

We aimed to assess the relationship between dietary soyfood and isoflavone intake and colorectal cancer risk in a 
case-control study. A total of 901 colorectal cancer cases and 2669 controls were recruited at the National Cancer Center, 
Korea. A semi-quantitative food frequency questionnaire was used to assess the usual dietary habits, and the isoflavone 
intake level was estimated from five soyfood items. A high intake of total soy products, legumes, and sprouts was associated 
with a reduced risk for colorectal cancer in men and women, although the middle quartiles of intake of total soy products 
were associated with an elevated risk. In contrast, a high intake of fermented soy paste was associated with an elevated risk 
for colorectal cancer in men. The groups with the highest intake quartiles of isoflavones showed a decreased risk for 
colorectal cancer compared to their counterparts with the lowest intake quartiles in men (odds ratio (OR): 0.67, 95% 
confidence interval (CI): 0.51-0.89) and women (OR: 0.65, 95% CI: 0.43-0.99). The reduced risk for the highest intake groups 
persisted for distal colon cancer in men and rectal cancer in women. The association between soyfood intake and colorectal 
cancer risk was more prominent among post-menopausal women than pre-menopausal women. In conclusion, a high intake 
of total soy products or dietary isoflavones was associated with a reduced risk for overall colorectal cancer, and the 
association may be more relevant to distal colon or rectal cancers. 

D12-2

Soy Intake is Associated with Lower Endometrial Cancer Risk
- A Systematic Review and Meta-Analysis of Observational Studies

Yong Zhao*, Yong Zhang, Huan Zeng, Guo-Qiang Zhang1, Jin-Liang Chen2, and Qin Liu3

Department of Nutrition and Food Hygiene, School of Public Health and Management, Chongqing Medical 
University, China, 1No. 3 Office of Student Affairs, Chongqing Medical University, China, 2Department of Geriatrics, 
the First Affiliated Hospital of Chongqing Medical University, China, 3China Effective Health Care Network, School of 

Public Health & Management, Chongqing Medical University, China

Epidemiologic studies reporting the effect of soy intake on endometrial cancer risk conveyed conflicting results. We 
systematically reviewed the literature to investigate whether there was an inverse relation between dietary soy intake and 
endometrial cancer risk. PubMed, EMBASE, the Cochrane Library, and 4 main Chinese literature databases were searched 
from their inception to August 25, 2015 for both case–control studies and cohort studies that assessed the effect of soy 
intake on endometrial cancer risk. Study-specific most-adjusted odds ratios (ORs) or relative risks (RRs) were combined by 
using fixed-effects or random-effects model to calculate pooled risk estimates (REs). A total of 10 epidemiologic studies were 
included in this meta-analysis, including 8 case–control studies and 2 prospective cohort studies. Dietary soy intake was 
inversely associated with endometrial cancer risk with an overall RE of 0.81 (95% CI: 0.72, 0.91). In subgroup analyses, a 
statistically significant protective effect of soy intake was found for unfermented soy food (RE: 0.81, 95% CI: 0.67, 0.97), 
postmenopausal women (RE: 0.76, 95% CI: 0.61, 0.95), and Asian (RE: 0.79, 95% CI: 0.66, 0.95) and non-Asian population 
(RE: 0.83, 95% CI: 0.71, 0.96). Current evidence indicates that soy food intake is associated with lower endometrial cancer 
risk. Further larger cohort studies are warranted to fully clarify such an association.
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D12-3

Wholistic Perspective of the China Study: The Experience of Korea

Eui-cheol Lee
Center for Occupational and Environmental Medicine, Sun Medical Center, Korea

The China Study, called "the Grand Prix of epidemiology", is the study on dietary, lifestyle and disease mortality charac-
teristics in 65 rural Chinese counties. This study had conducted in joint collaboration of the Chinese Academy of Preventive 
Medicine and Oxford University, Cornell University. The China Study had analysed the association of the mortality rates from 
cancer and other chronic diseases from 1973-75 in 65 counties in China with the data from dietary surveys and blood test 
from 100 people in each county from 1983-84. And resurvey was conducted in same 65 counties and additional 20 counties 
(4 mainland China and 16 Taiwan) to evaluate the effect of westernization on dietary habits upon the development of cancer 
and other chronic degenerative diseases from 1989-90. The study found relationship between the consumption of animal 
products (including dairy) and chronic illnesses (diseases of affluence) such as coronary heart disease, diabetes, breast 
cancer, prostate cancer, colorectal cancer and lung cancer. It had given the opportunity to confirm the relationship between 
animal protein (especially cow milk protein, casein) and various cancer development in animal experiments, in human 
population. Especially, the correlations between serum cholesterol and some kinds of cancers (liver, colorectal, lung and 
various childhood cancers), no only cardiovascular diseases (CVD), were remarkable. The fact that serum cholesterol is 
elevated by consuming animal protein, but not plant-based protein such as soy protein has confirmed in animal and human. 
In Korea, serum cholesterol level has elevated dramatically from 139 mg/dL in 1960s to almost 200 mg/dL in 2000s, at the 
same time the consumption of animal-based food has increased about 10-20 times. Now almost half of Koreans die from 
cancer and cardiovascular disease. The China study and the experience of Korea can give human the insight on the cause of 
cancer and CVD and the solution to these diseases.

D12-4

Soy Food and Risk of Diseases - Findings from the Singapore Chinese Health Study

Woon-Puay Koh
Duke-NUS Medical School, Singapore

Breast cancer is top cancer among women in developed countries and increasing in incidence among women in developing 
countries. Incidence of hip fracture is also rising in Asia, while type 2 diabetes is a global public health challenge. Soy food 
contains soy isoflavones, which belong to a class of plant compounds called phytoestrogen, and is postulated to have 
beneficial effects in reducing breast cancer risk, and to have potential bone-protective effects in reducing osteoporotic 
fractures. It has also been postulated that whole soy foods as well as components of soy -isoflavones and soy protein- may 
help prevent the development and progression of type 2 diabetes. At the same time, there is a widely-held belief among 
Asian health professionals and the general public that soyfoods increase risk of gout and may potentially precipitate acute 
attacks in patients with this disease. We have used data from the Singapore Chinese Health Study, a population-based cohort 
of 63,257 middle-aged and elderly Singaporean Chinese recruited between 1993 and 1998, to study the association between 
soy products and their components, isoflavones and soy protein, and risks of breast cancer, osteoporotic hip fracture, type 2 
diabetes and gout. Intake of individual soy items, total unsweetened soy, and soy components was assessed using a validated 
food-frequency questionnaire and examined with risks of disease outcomes. Our findings support a protective role for soy 
isoflavones on risks of breast cancer and hip fracture in women, and beneficial effect of unsweetened soy foods on risk of 
type 2 diabetes. We also found that intake of soy food was associated with reduced risk, and not increased risk of gout. The 
biological basis and public health implication of our findings will be discussed. 
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YSL1-1

Both Phenolic and Non-phenolic Green Tea Fractions Inhibit Migration of Cancer Cells

Ean-Jeong Seo*, Ching-Fen Wu, Zulfiqar Ali1, Yan-Hong Wang1, Sabine Klauck2, Shabanal. Khan1,3, 
Larry A. Walker1,3, Ikhlas A. Khan1,3, and Thomas Efferth

Department of Pharmaceutical Biology, Institute of Pharmacy and Biochemistry, Johannes Gutenberg University, 
Germany, 1National Center for Natural Products Research, School of Pharmacy, University of Mississippi, USA, 

2German Cancer Research Center (DKFZ) and National Center for Tumor Diseases (NCT), Working Group Cancer 
Genome Research, Germany, 3Department of BioMolecular Sciences, School of Pharmacy, University of Mississippi, 

USA
 

Green tea consumption is associated with chemoprevention of many cancer types. Fresh tea leaves are rich in polyphenolic 
catechins, which can constitute up to 30% of the dry leaf weight. While the polyphenols of green tea have been well inves-
tigated, it is still largely unknown, whether or not non-phenolic constituents also reveal chemopreventive and anti-metastatic 
effects. In this study, we investigated the effects of green tea constituents in human cancer cells. We focused on the efficacy 
of a fraction of green tea rich in phenolic compounds, a non-phenolic fraction, which contains glyceroglycolipids, and a pure 
compound belonging to the glyceroglycolipid class, which was isolated from the non-phenolic fraction. The green tea frac-
tions were separated into non-phenolic fraction (NPF) and phenolic fraction (PF). A glyceroglycolipid was isolated from NPF. 
The effects in HepG2 cancer cells were compared with those in AML12 normal hepatocytes. None of the three green tea 
samples showed significant cytotoxic activity up to 10 µg/mL in both HepG2 and AML12 cells. We identified three sets of 
genes differentially expressed upon treatment with the green tea samples. The genes were associated with cytoskeleton 
formation, cellular movement and morphology. The correlation coefficients between mRNA expression values determined 
by microarray and real time RT-PCR were R = 0.94 (Pearson correlation test). HepG2 and U2OS cells treated with green tea 
extracts showed the delayed closures of the initial scratches in contrast to the treatment with DMSO. Besides, the number of 
distinct tubulin filaments decreased upon treatment of 25 µg/mL of each green tea sample. We identified not only PF, but 
also glyceroglycolipids in NPF as contributing factors to the chemopreventive effects of green tea. Both PF and NPF of green 
tea inhibited cancer cell migration by the disassembly of microtubules, even though they were not cytotoxic.

YSL1-2

Promising Anti-skin Aging Agents: Metabolites of Ginsenosides and Isoflavones

Tae-Gyu Lim
Korea Food Research Institute, Korea

The human skin takes the largest part of the body and it is the first barrier protecting from the environment. The human 
skin is the primary organ which is exposed to the various environmental stresses such as sun-lights and toxicants. Notably, 
excessive ultraviolet (UV) exposure causes photo-aging, a premature skin aging. The physiological properties of 
photo-aged skin are distinguishably different from the intrinsically-aged skin. Coarse wrinkles and pigmentary changes are 
the representative features of the photo-aged skin. Since many cellular signaling pathways have been reported to strongly 
regulate the key molecules of photo-aging, researchers have tried finding anti-photoaging agent that can block 
intracellular signaling mediators involved in the skin aging. Korean ginseng (Panax ginseng Meyer) and soybean (Glycine 
max) are the traditional Korean food and numerous evidence have supported their beneficial effects. Indeed, previous 
papers have reported that several constituents originated from Korean ginseng and soybean possess anti-photoaging 
activities. In particular, ginsenosides and isoflavones are very well-known bioactive small molecules in Korean ginseng and 
soybean, respectively. In addition, it has been indicated that physiological changes due to the UV irradiation are retarded 
by the treatment of ginsenosides or isoflavones in in vitro and in vivo models. However, if we consider that the oral 
administration of ginsenosides and isoflavones is the major route for getting into the human body, it is necessary to 
consider their metabolites and potential anti-photoaging properties. In current presentation, we have assessed the 
anti-photoaging activities from the metabolites of ginsenosides and isoflavones. Interestingly, the metabolites of 
ginsenosides and isoflavones reveal much higher anti-photoaging activities than their precursors. In addition, the 
underlying mechanisms and molecular targets were also elucidated by various biological experimental techniques. 
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YSL1-3

Depletion of the Cereblon Gene Prevents High-fat Diet-induced Obesity and 
Insulin Resistance in Mice

Kwang Min Lee
Korea Food Research Institute, Korea

A nonsense mutation in cereblon (CRBN) causes a mild type of mental retardation in humans. An earlier study showed that 
CRBN negatively regulate the functional activity of AMP-activated protein kinase (AMPK) in vitro by binding directly to the 
alpha 1 subunit of AMPK complex. However, the in vivo role of CRBN has not been well demonstrated. In order to elucidate 
the physiological functions of CRBN, a mouse strain was generated in which the CRBN gene was deleted throughout the 
whole body. In CRBN-deficient mice, AMPK showed hyperphosphorylation in various tissues when fed a normal diet, which 
indicated the constitutive activation of AMPK. Moreover, CRBN-deficient mice showed significantly less weight gain when 
fed a high fat diet and their insulin sensitivity was improved. These results provide the first in vivo evidence that CRBN is a 
negative modulator of AMPK, which suggests that CRBN may be a potential therapeutic target for the treatment of 
metabolic disorders, such as fatty liver diseases, obesity and diabetes.

YSL1-4

Endoplasmic Reticulum Chaperone Grp78 Regulates Macrophage Function and High Fat 
Diet-induced Insulin Resistance

Jong Hun Kim1,2*, Eunjung Lee2,3, Randall H. Friedline2, Dae Young Jung2, Sezin Dagdeviren2, Xiaodi Hu2, 
Kunikazu Inashima2, Hye Lim Noh2, Jung Yeon Kwon2, Aya Nambu4, Jun R. Huh4, Roger J. Davis2, 

Amy S. Lee5, Ki Won Lee1,3,6, and Jason K. Kim2,3,7

1Research Institute of Agriculture and Life Sciences, College of Agriculture and Life Sciences, Seoul National 
University, Korea, 2Program in Molecular Medicine, University of Massachusetts Medical School, USA, 3WCU 

Biomodulation Major, Department of Agricultural Biotechnology, College of Agriculture and Life Sciences, Seoul 
National University, Korea, 4Division of Infectious Diseases and Immunology, Department of Medicine, University of 

Massachusetts Medical School, USA, 5Department of Biochemistry and Molecular Biology, Norris Comprehensive 
Cancer Center, University of Southern California Keck School of Medicine, USA, 6Wellness Emergence Center, 
Advanced Institutes of Convergence Technology, Seoul National University, Korea, 7Division of Endocrinology, 

Metabolism and Diabetes, Department of Medicine, University of Massachusetts Medical School, USA

A diet high in fat content causes obesity and obesity-mediated inflammation is a major cause of insulin resistance. 
Macrophages play an important molecular link in this inflammatory process. We have previously shown that stress kinase 
signaling regulates macrophage polarization and affects glucose metabolism. The 78-kDa glucose-regulated protein 
(GRP78) is a major endoplasmic reticulum chaperone modulating unfolded protein response (UPR), and we have recently 
found that mice with Grp78 heterozygosity are resistant to diet-induced obesity. To determine the role of GRP78 in 
macrophage function, we have generated mice with macrophage-selective ablation of Grp78 (Lyz-Grp78-/-). Here, we show 
that Lyz-Grp78-/- mice are obese after high-fat feeding but remain insulin sensitive with increased glucose metabolism in 
skeletal muscle. GRP78-deficient macrophages showed adapted UPR with significant upregulation of activating 
transcription factor (ATF)-4 and Grp94. Local macrophages in adipose tissue and skeletal muscle showed M2-polarization, 
but increased expression and secretion of IL-6 in Lyz-Grp78-/- mice. IL-6 in vitro stimulated myocyte expression of IL-13 and 
IL-13 receptor (IL-13RA1), and acute administration of recombinant IL-13 increased glucose metabolism in Lyz-Grp78-/- 
mice. Taken together, our findings demonstrate that GRP78 deficiency activates UPR by increasing ATF-4 and Grp94 and 
promotes M2-polarization of macrophages with selective increase in IL-6 expression. Macrophage-derived IL-6 stimulation 
of myocyte expression of IL-13 and IL-13RA1 identifies a novel cross-talk regulation of muscle glucose metabolism by local 
macrophages.
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YSL1-5

Sodium Chloride Enhances Bactericidal Action of Phytic Acid on 
Acid-resistant Escherichia coli O157:H7

Nam Hee Kim
Department of Biotechnology, College of Life Sciences & Biotechnology, Korea University, Korea

This study found the synergistic bactericidal interaction of phytic acid (PA), a natural extract from rice bran and sodium 
chloride (NaCl), the salt most responsible for salinity of seawater, against acid resistant Escherichia coli O157:H7, 
discovering novel and effective bactericidal composition for food industry. NaCl alone did not affect to E. coli O157:H7 
populations up to maximum solubility level (36%, w/w). PA showed significantly greater bactericidal and membrane 
permeabilizing action on non-adatped and acid-adapted E. coli O157:H7 cells than other common organic acids (acetic, 
citric, lactic, and malic acid) and inorganic acid (hydrochloric acid) under the same experimental condition (0.2-1.6%) (p < 
0.05). Combination of PA and NaCl under conditions which showed negligible effects when each was used alone led to a 
marked synergistic effect. In addition, additional two different experiments were performed to search feasibilities of this 
novel combination in food industry: biofilm and salted napa cabbage. When combination of PA plus NaCl was applied to 
bacterial cells protected by biofilm on the surfaces of stainless steel, anti-biofilm effecacy of PA was significantly increased 
by addition of NaCl 2-4% (p < 0.05). Confocal laser scanning microscopy images visualized the marked synergistic interac-
tion of PA and NaCl on their membrane permeabilizing effects. For the salted napa cabbage application, hyper-salting with 
PA 2% at a sample-to-water ratio of 1:3 for 60 min resulted in a > 5 log CFU/g reduction in the E. coli O157:H7 population, 
and further salting for 5 h revealed complete elimination of the inoculum. This study suggests that natural-borne PA has 
great potential as an effective bacterial membrane permeabilizing agent, and show that its combination with NaCl is a 
promising alternative to conventional chemical disinfectants due to their natural-borne characteristics. Comprehensive 
understanding of the mechanism underlying the antibacterial activity of PA provides new insight into the utility of natural 
compounds as novel antimicrobial agents, and data from practical applications of the combined treatment to both biofilm 
and food products can prove great feasibility of the achievement in this study.
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YSL1-6

Potential of Near-infrared Heating as an Antimicrobial Intervention for Ready-to-eat Foods and 
Its Use in Combination with Ultraviolet-C Irradiation for Inducing Synergistic Bactericidal Effect

Jae-Won Ha
Center for Food Safety and Toxicology & Department of Food and Animal Biotechnology, 

Seoul National University, Korea

The application of infrared (IR) radiation heating to food processing has gained momentum due to its inherent advantages 
over the conventional heating systems. Certain characteristics of IR heating such as emissivity and transmissivity set it 
apart from and make it more effective for industrial applications than others. IR radiation transfers thermal energy in the 
form of an electromagnetic wave and can be classified into 3 regions, near IR (NIR; 0.76 to 2 μm), medium IR (MIR; 2 to 4 μ
m), and far IR (FIR; 4 to 1,000 μm). Among them, NIR heating has been gaining wider acceptance because of its higher heat 
transfer capacity and high energy efficiency compared with MIR and FIR heating. This study explored the potential and 
utilization of NIR heating as an alternative antimicrobial intervention for food safety. The specific objectives of this study 
were, (i) to investigate the efficacy of NIR heating to reduce major foodborne pathogens, such as Salmonella enterica 
serovar Typhimurium, Escherichia coli O157:H7, and Listeria monocytogenes in ready-to-eat (RTE) food (focused on deli 
meat product) compared to conventional convective heating as well as its effect on product quality, (ii) develop and 
validate the inactivation kinetic models of the three major pathogens on RTE food by NIR heating, as a function of the 
processing parameter, radiation intensity, (iii) investigate the effect of the simultaneous application of NIR heating and 
ultraviolet (UV) irradiation on inactivation of these pathogens in RTE food, (iv) elucidate the underlying mechanisms of the 
synergistic bactericidal action of NIR heating and UV irradiation, (v) extensively apply the combined treatment to other 
food systems (dry powdered foods) with a mild NIR heat. The antimicrobial technology utilizing NIR heating have some 
advantages not only regarding the germicidal effect but also in terms of simplified handling, environmental preservation, 
and reduced costs through lower inputs of energy. Furthermore, the NIR based processing techniques can easily be 
expanded to practical industrial scale on a continuous basis. In conclusion, application of NIR heating in the food industry is 
expected to represent a novel and innovative antimicrobial process for the production of high-quality and safe foods at low 
cost.
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YSL2-1

Nutritional Properties and Bread Product Quality of Whole Wheat Flour as 
Affected by Physical and Enzymatic Treatments

Eun Young Park1,2*, E. Patrick Fuerst2, and Byung-Kee Baik3

1Korea University, Korea, 2Washington state University, USA,
3United States Department of Agriculture(USDA), ARS-CSWQRU, USA

The importance of consuming whole grain foods has been well recognized with many clinical and epidemiological studies on 
the associated health benefits, inducing increased consumer’s demands for and interests in whole grain foods. This research 
evaluated how physical and enzymatic treatments affect nutritional, processing and product quality potential of whole grain. 
The influence of added phytate on dough properties and bread baking quality was studied to determine the role of phytate 
in the impaired functional properties of whole grain wheat flour for baking bread. Phytate addition to refined flour at a 1% 
level substantially increased mixograph mixing time, generally increased mixograph water absorption, and reduced the 
SDS-unextractable glutenin polymer content of dough before and after fermentation as well as the loaf volume of bread. The 
added phytate also shifted unextractable glutenins toward a lower molecular weight form and increased the iron-chelating 
activity of dough. It appears that phytate negatively affects gluten development and loaf volume by chelating iron and/or 
binding glutenins, and consequently interfering with the oxidative cross-linking of glutenin molecules during dough mixing. 
Phytate could be at least partially responsible for the weak gluten network and decreased loaf volume of whole wheat flour 
bread as compared to refined flour bread. Bran pre-hydration, alone or with enzymes (cellulase, xylanase, cellulase+xylanase, 
phytase), increased soluble sugar content of bran. Soluble fiber content decreased in pre-hydrated bran and enzyme treated 
bran, with the exception of pre-hydrated bran at 25°C for 1.5 h and xylanase treated bran. Pre-hydration at 55°C and higher 
dose enzyme treatments were more effective in increasing soluble sugar content and decreasing insoluble fiber content of 
bran than pre-hydration at 25°C and lower dose enzyme treatments, respectively. Phytate was degraded by pre-hydration 
and further degraded by exogenous phytase treatment. Loaf volume of whole wheat bread increased with pre-hydration of 
bran at 25°C, phytase treatment and lower dose cellulase and/or xylanase treatments of bran and lower firmness of bread 
crumb after storage was observed with higher dose enzyme treatment of bran. Bran pre-hydration and certain enzyme 
treatments may be beneficial for improving whole wheat bread quality.
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YSL2-2

Starch Chain Reactivity as Impacted by Granule Structure in Model Derivatization System

Jung Sun Hong
Center for Food and Bioconvergence, Department of Biosystems and Biomaterials Science and Engineering, 

Seoul National University, Korea

Starch modification process is not fully understood, due in part to the complexity of the starch granule structure. This work 
investigated the relationship between starch granular- and molecular-level reactivities, and their collective effect on starch 
properties, as both together ultimately define the functionality of a chemically modified starch. A model reaction system, 
utilizing a fluorescent probe as the reagent (5-[4,6-dichlorotriazinyl]aminofluorescein), facilitated straightforward and 
simultaneous detection of starch derivative granular and molecular reaction patterns via confocal laser scanning microscopy 
(CLSM) and size-exclusion chromatography (SEC) equipped with refractive index and fluorescence detection. Utilizing this 
approach, the granular locale of reaction and relative reactivities of debranched starch amylose (AM) and amylopectin (AP) 
branch chains [long (LC), medium (MC), and short (SC)] were monitored over a 24 h reaction period. The granular locale of 
reaction was initially focused at external granule surfaces (≤0.5 h), and gradually progressed into granule matrix during latter 
reaction stages (12-24 h). Starch chain reactivities decreased in the order: AP-LC>>AM, AM-MC>AP-SC, irrespective of the 
length of reaction. Later, in the modified SEC set up, ‘intermediate material’ was identified (IM, subpopulation of AM/AP-LC, 
100 ≤ degree of polymerization <372), which exhibited 5.0-9.4 fold higher reactivity than the overall reactivity calculated 
across all starch chains. IM was shown to be a primary molecule in the outer layers of starch granules where the reaction was 
most intensive. Lastly, granular and molecular reaction patterns were investigated in relation to pasting properties of 
modified starch (wheat and corn) products. In light cross-linking reactions, pasting viscosity generally became more inhibited 
as reaction patterns became more homogeneous within granules, further coinciding with an increase in AM reactivity at the 
molecular level. Overall findings suggest that granule architecture not only impacts the relative reactivities and reaction 
patterns of AM and AP branch chains, but that both granular and molecular reaction patterns impact the physical (pasting) 
properties of modified starches. The gathered information is expected to improve technical practice and design specific 
functionality of modified starch.

YSL2-3

Elucidation of Structure-function Relationship between Two Fungal α-Glucosidases 
Belonging to Glycoside Hydrolase Family 31

Kyung-Mo Song
1Division of Functional Food Research, Korea Food Research Institute, Korea, 2Research Faculty of Agriculture, 

Hokkaido University, Japan

A filamentous fungus Podospora anserina possesses an α-glucosidase (PAG) which belongs to glycoside hydrolase family 31 
(GH 31). P. anserina was cultivated in liquid medium containing 10% soluble starch and PAG was purified from culture 
supernatant. The PAG showed high regioselectivity for α-1,3- and α-1,4-glucosidic linkages in hydrolysis as well as 
transglycosylation. Recombinant PAG was produced in Pichia pastoris and the rPAG also revealed high regioselectivity for α
-1,3- and α-1,4-glucosidic linkages for hydrolysis and transglycosylation. α-Glucosidase from Schwanniomyces occidentalis 
(SOG) also belongs to GH 31. SOG displays broad substrate specificity in hydrolysis and high regioselectivity for α-1,4- and α
-1,6-glucosidic linkages in transglycosylation. SOG and PAG have different regioselectivity though their high similarity in 
amino acid sequence (35%). Therefore, mutational study has been carried out to elucidate the structural elements 
important for the regioselectivity of two enzymes. SOG variants were produced by site-directed mutagenesis focused on 
active pocket based on the primary structures of SOG and PAG and three dimensional structure of human maltase which 
belongs to GH 31. The active pocket of human maltase is composed of (β/α)8 catalytic domain, insert1 and insert2 (long 
protruding region between β3 and α3 and between β4 and α4, respectively), and N-loop protruding from N-terminal domain. 
The mutations were introduced into these loops and insert structures. The kinetic parameters and transglycosylation 
reactions of single or multiple mutants were investigated to confirm the switch of resiogelectivity. From the results, 
important structural elements for the recognition of α-1,6-glucosidic linkage and α-1,3-glucosidic linkage are elucidated.
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YSL2-4

Rapid Separation and Detection of Food-borne Pathogens Using Engineered Cell 
Wall Binding Domains of Phage Lysins

Minsuk Kong* and Sangryeol Ryu
Department of Food and Animal Biotechnology, Department of Agricultural Biotechnology, Research Institute for 

Agriculture and Life Sciences, and Center for Food and Bioconvergence, Seoul National University, Korea

Novel and specific bioprobes are an essential part in biosensors for detection of pathogenic bacteria. Although antibodies 
are the most commonly used biorecognition elements, they are suffered from cross-reactivity and high production cost. 
Recently, phages have gained increasing interest as alternatives to antibodies due to the host specificity and low-cost. 
However, lysis-mediated phage infection process remains a burden for the reliable detection methods. Here, we produced 
engineered cell wall binding domains (CBD) of several phage lysins in Escherichia coli and tested their feasibility as new 
probes to detect multiple pathogens. Confocal laser scanning microscopy revealed that the three different pathogens 
(Bacillus cereus, Staphylococcus aureus, and Clostridium perfringens) were clearly identified by its colors and the presence 
of non-target bacteria did not interfere with the target-specific binding property of each CBD. The magnetic nanoclusters 
(MNCs) coated with CBD can be used to separate and concentrate the target bacteria from liquid sample. The CBD-coated 
MNCs achieved 70 to 90% capture of target bacteria with less than 10% non-specific recovery, showing better cell capture 
efficiency than a commercial antibody-based immunomagnetic separation. This CBD-based magnetic assay is useful for 
pre-analytical sample processing, especially for separating target bacteria from complex food matrices. In addition, 
CBDs-coated MNCs can be easily incorporated to other rapid bio-sensing platforms and thus offer a great potential in 
developing CBD-based bio-sensors.

YSL2-5

Physico-chemical and Prebiotic Analyses of Dextran from Weissella cibaria JAG8 
Isolated from Apple Peel

Jagan Mohan Tingirikari* and Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Department of Food Science and Biotechnology, 

Chungbuk National University, Korea

Lactic acid bacteria (LAB) are ideal for the production of various nutraceuticals like glucans, bacteriocins and antioxidants. 
LAB are safe microorganism and are used in food fermentation, proteolytic activity and aroma formation. LAB produce 
different types of exopolysaccharides which are formed enzymatically by glucan sucrase which help in cell adhesion and 
protection. In the present study we have isolated a dextran producing LAB from apple peel and was subjected to 
characterization. Based on 16S RNA sequencing the bacterium was identified as Weissella cibaria (Genbank I.D KC 110687). 
The dextransucrase enzyme which was involved in production of dextran in presence of sucrose was purified by PEG 
precipitation and gel filtration chromatography and the molecular weight was found to be 177 kDa as determined by 
SDS-PAGE. The activity of purified dextransucrase was optimum at pH 5.4, 20 mM sodium acetate buffer and temperature 
of up to 35°C. The dextran produced by W. cibaria JAG8 has molecular weight of 800 kDa, and exhibited 93% linear α-(1→
6) linkage with 7% branched α-(1→3) linkage. The scanning electron microscopy image of dextran showd a porous web like 
structure displaying water holding capacity of polymer. The in vitro studies pertaining to the application of dextran as a 
prebiotic and texture enhancing candidate was carried out successfully. Dextran from W. cibaria JAG8 showed good 
resistant to acid and enzymatic hydrolysis and promoted the growth of probiotic bacteria. Dextransucrase mediated milk 
solidification studies further enhanced the application of dextran in dairy industry to enhance the texture and rheology of 
dairy based products. The above results clearly indicated the potential application of dextran produced by the W. cibaria 
JAG8 in food and baking industry. 
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YSL2-6

Microbial Production of 2’-Fucosyllactose, a Major Human Milk Oligosaccharide

Young-Wook Chin* and Jin-Ho Seo1

Research Group of Gut Microbiome, Korea Food Research Institute, Korea, 
1Department of Agricultural Biotechnology, Seoul National University, Korea

2’-Fucosyllactose (2-FL) is one of the major oligosaccharides in human milk which involved variety biological functions such 
as prebiotic effects, prevention of pathogenic infection, modulation of immune systems and anti-inflammatory effects. 
2-FL has received great attention in terms of nutraceutical and pharmaceutical application. In this study, Escherichia coli 
BL21star(DE3) was engineered by focusing on the key factors including intracellular lactose availability, activity of α
-1,2-fucosyltransferase and supply of guanosine 5’-diphosphate (GDP)-L-fucose as a donor of fucose for efficient 
production of 2-FL. Finally, 15.4 g/L of 2-FL was obtained from glycerol and lactose by fed-batch fermentation of the lacZ 
deleted strain expressing putative α-1,2-fucosyltransferase from Bacteroides fragilis and the enzymes involved in the de 
novo pathway for GDP-L-fucose biosynthesis. Moreover, 23.1 g/L of 2-FL was produced from fucose, lactose and glycerol 
by fed-batch fermentation of the lacZ and fucI-fucK deleted strain expressing the fkp gene coding for fucokinase/GDP- 
L-fucose pyrophosphorylase from B. fragilis involved in the salvage GDP-L-fucose biosynthetic pathway and expressing 
FucT2 from H. pylori.
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P01 -001

Determination of Polyphenol Contents in Nuts by 
Ultra-high Performance Liquid Chormatography 
Coupled to Tandem Mass Spectrometry

Sin Hee Park*, Young Bae Park, Young Sook Do, Youn Sung 
Kim, Han Gil Cho, Ji Eun Kim, Kwang hee Park, Jong Bok Lee
Anyang Agro-fishery Products Inspection Center, Gyeonggi 
Province Institute of Health and Environment, Korea

Polyphenols have antioxidant, antimicrobial, cardioprotective, 
gastrointestinal protective, anti-osteoporotic, anti-inflammatory
and anti-cancer effects. Therefore, an analysis method using 
ultra-high performance liquid chromatography coupled to tan-
dem mass spectrometry (UPLC-MS/MS) was developed for the 
content assay of 9 phenolic acids (gallic acid, protocatechuic 
acid, chlorogenic acid, vanillic acid, caffeic acid, p-coumaric 
acid, trans ferulic acid, cinnamic acid, and ellagic acid) and 11 
flavonids ((+) catechin, (-) epicatechin, epicatechin gallate, rutin, 
isoquercitrin, quercitrin, luteolin, quercetin, kaempferol, apige-
nin, and naringenin) in various nuts. Selected phenolic compounds 
were detected in multiple reaction monitoring (MRM) mode 
and quantified simultaneously in a 20 min analysis time and 
validation paramters were studied. The predominant phenolic 
compounds in pecans were catechin at 136.1 mg/kg and gallic 
acid at 39.1 mg/kg, in pistachios were epicatechin gallate at 
10.0 mg/kg, epicatechin at 8.0 mg/kg, isoquercitrin at 7.3 mg/kg, 
in walnuts was ellagic acid at 177.5 mg/kg, in sunflower seeds 
were chlorogenic acid at 1,720 mg/kg and caffeic acid at 40.6 
mg/kg.

P01 -003

Comparison of Antioxidant Compounds and Activities 
of Moringa, Graviola, and Hibiscus from Different 
Origin

Sujin Lim*, Haejo Yang, Hyeongyeol Yun, Dongyoon Shin1, 
Young-Jun Kim2

College of Bio-Resources Science, Dankook University, Korea, 
1St. Mark’s School, USA, 2OTTOGI Food Safety Center, Korea

Antioxidant compounds (total phenolics, total flavonoids, and 
total anthocyanins) and total antioxidant activities (DPPH and 
ABTS) were analyzed to investigate the similarities between 
Moringa, Graviola, and Hibiscus from different origins. As a 
result, total phenolics and total flavonoids contents of Moringa
from India were 2,240.74 and 1,202.15 mg/100 g, respectively, 
which were significantly higher than other tea leaves. Total 
anthocyanin contents of ‘Hibiscus’ from Nigeria and USA were 
349.56 and 310.82 mg/100 g, respectively. However, there was 
no significant difference between the origins. Total antioxidant 
activities of Moringa from India using the DPPH method were 
1,201 mg/100 g followed by Graviola from Philippines with 1,041 
mg/100 g. A similar pattern was confirmed in ABTS analysis. 
There was no difference of total antioxidant activities in ‘Hibiscus’
from different origins. Total antioxidant activity (ABTS) was 
highly correlated with total phenolics (r=0.9463) and total flavo-
noids (r=0.8742). Therefore, Moringa, Graviola, and Hibiscus
have potential health promoting bioactive compounds as func-
tional food ingredients.

P01 -002

Statistical Modeling for Predicting Glucosinolate in 
Chinese Cabbage

Do-gyun Kim*, Viet-Duc Ngo, Sun-Ok Chung, Wang-Hee Lee
Department of Biosystems Machinery Engineering, Chungnam 
National University, Korea

Glucosinolates, an anti-cancer functional component, has been 
issued in Chinese cabbage because of recent concerns in health. 
In this study, the objective is to develop the statistical model 
which predicts the glucosinolate contents as a function of the 
growth conditions. The data of glucosinolate contents in Chinese 
cabbage (Brassica rapa, subspecies pekinensis and chinensis) 
under various growth conditions (growth period, temperature, 
humidity, CO2, and EC) was obtained in the plant factory. We 
used multiple regression analysis which widely used for mathe-
matically representing the relationship among experimental 
variables for developing the model. As a result, we found that 
the content of glucosinolate was mainly affected by growth periods 
and temperature, and developed the polynomial multiple regre-
ssion equation for predicting glucosinolate contents as a func-
tion of them.

P01 -004

Comparative Analysis of Sensory Profiles of Commercial 
Cider Vinegars from Korea, China, Japan, and US by 
SPME/GC-MS, E-nose, and E-tongue

Yunhee Jo*, Song-Yi Gu, Namhyeok Chung, Yaping Gao, 
Yong-Jin Jeong1, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1Department of Research & 
Development, KMF Co., Korea

Comparative analysis of solid phase microextraction and gas 
chromatography-mass spectrometry (SPME/GC-MS), electronic 
nose, and electronic tongue were applied to characterize the 
sensory profiles of cider vinegars originated from Korea (K1-2), 
China (C1-2), Japan (J1-2), and US (U1-2). SPME-GC/MS detected 
acetic acid as a common volatile compound in all vinegars besides 
isovaleric acid, octanoic acid, and phenethyl acetate. Acids and 
acetic esters were the major components of Korean and US 
vinegar samples, respectively. Chinese vinegars featured high 
ethyl acetate, whereas Japanese samples characterized by low 
acetic acid. Principal component analysis (PCA) pattern provided 
a clear categorical discrimination on Chinese vinegars through 
E-nose and E-tongue analysis. A high correlation coefficient was 
determined between instrumental sensory scores and taste 
attributes for flavor (r2=0.9431), sourness (r2=0.9515), and sweet-
ness (r2=0.8325). SPME/GC-MS, E-nose, and E-tongue analyses 
might be a potential tool to discriminate sensory profiles of cider 
vinegars from different origins.
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P01 -005

Combination of E-tongue, E-nose, and MS-E-nose to 
Discriminate Aged Vinegars Based on Taste and Aroma 
Profiles

Yunhee Jo*, Namhyeok Chung, Su won Park1, Bong Soo Noh1, 
Yong-Jin Jeong2, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1Department and Food Science 
and Technology, Seoul Women's University, Korea, 
2Department and Food Science and Technology, Keimyung 
University, Korea

The combined approach of E-senses was undertaken to discri-
minate the taste and aroma profiles of aged vinegars including 
Chinese Shanxi extra aged vinegar (EX, 5-8 years), Japanese 
black vinegar (BL, 1-5 years), and Italian balsamic vinegar (BA, 
8-25 years). The principal component analysis plot for E-tongue 
showed that EX, BL, and BA formed individual groups with clear 
distinctions. The volatile compounds detected in E-nose based 
on Kovats indices represented that a major component in all 
vinegars was matched to acetic acid, which showed a strong 
relationship with the aging period (r=0.8186-0.9998). The dis-
criminant function analysis plot accompanied by the MS-E-nose 
indicated that more volatiles were produced during prolonged 
aging in cereal vinegar, whereas the aging process degraded 
volatile constituents in fruit vinegar. Categorization with respect 
to aging years was possible using both E-nose. The approach 
using E-senses showed a better discrimination for distinguishing 
the complex sensory information in aged vinegars.

P01 -007

Analysis on Content of Vitamin K1 in Local Agricultrual 
Products

Hyun-Ju Eom*, So Hueon Nam, Jae-Ho Park, Youngho Kim, 
Eui Yon Hong, Haeng-Ran Kim1, Youngmin Choi1, Junsoo Lee2

Chungcheongbukdo Agricultural Research and Extension 
Services, Korea, 1Department of Agro-food Resources, NAAS, 
RDA, Korea, 2Department of Food Science and Biotechnology, 
Chungbuk National University, Korea

Vitamin K (phylloquinone) is an essential cofactor in the synthesis 
of active blood-clotting factors II, VII, IX, and X. Deficiency of 
vitamin K leads to inadequate activity of these factors, resulting 
in bleeding. In this study, we investigated vitamin K1 content of 
agricultural products that are widely and specifically grown in 
Korea including 9 leaves and vegetables, 16 fruits, and 11 cereals 
and specialty crops. Vitamin K1 analysis of the agro-samples 
was by a validated, modified, reversed phase-HPLC method 
with fluorescence detection after post-column derivatization. 
The vitamin K1 content ranged from 1.83 to 682.73 μg/100 g in 
leaves and vegetables, 0.17 to 28.22 μg/100 g in fruits, and ND 
to 279 μg/100 g in cereals and specialty crops. Among the 36 
samples, high content of vitamin K1 were found in gugija (Lycium 
chinense Miller) leaves (average 682.73 μg/100 g) and Hansan 
ramie leaves (average 423.12 μg/100 g); however, mushroom, 
amaranth and Chinese artichoke showed no detectable levels. 
The results of our study provide reliable vitamin K1 content of 
Korean grown agricultural products that expand nutritional 
information and food composition database.

P01 -006

Effect of Storage Temperature on the Quality of Red 
Pepper Powder

Jeong In Choi*, Jeong Ah Park, So Young Joo, Seo Jin Kim, 
Hyun Jung Hwang, Ye Seul Na, Ju Young Ha1, Mi Sook Cho
Department of Nutritional Science & Food Management, 
Ewha Womans University, Korea, 1Samsung Electronics, Korea 

Red pepper powder is frequently used in the Korean traditional 
food. However, the optimum storage temperature of red pepper 
powder hasn’t been established. The purpose of this study was 
to investigate the effect of storage temperatures on the physi-
cochemical and microbiological quality of red pepper powder. 
The changes in the quality of red pepper powder were analyzed 
by measuring the American Spice Trade Association (ASTA) color 
value, capsanthin contents, Hunter’s values (L*, a*, b*), total 
plate counts. These experiments were performed at storage 
temperatures of 20°C (room temperature), 2°C (refrigeration) 
and -20°C (frozen) for 12 months. The ASTA color value and 
capsanthin contents of red pepper powder stored at -20°C were 
significantly higher than those at 20°C and 2°C after 9 months 
(p<0.05). Lightness (L*) and redness (a*) of Hunter’s value sig-
nificantly decreased depending on storage periods at every 
temperature (p<0.05). Total plate counts of red pepper powder 
stored at -20°C showed no significant differences with storage 
periods. Therefore, the results from this study suggest that the 
best temperature for long-term storage of red pepper powder 
is -20°C condition.

P01 -008

Changes of Ginkgotoxin in Ginkgo biloba Seeds by 
Cooking Condition

Seo Jung Hong*, Jin A Jang, Hyun Jung Hwang, Mi Sook Cho
Department of Nutritional Science & Food Management, 
Ewha Womans University, Korea

Ginkgo biloba seeds are usually used to treat bronchial asthma, 
irritated bladder and cough in Korea, Japan, and China. However, 
because of ginkgotoxin (4’-O-methylpyridoxine), the amount of 
consumption for safety is limited. Therefore, the purpose of this 
study was to examine the best cooking condition to decrease 
ginkgotoxin. Moreover, we also examined on the change of phy-
sicochemical characteristics including color and pH of Ginkgo 
biloba seeds by three different cooking methods (boiling, steam-
ing, and pan-frying) and time. The results showed that ginkgo-
toxin content was decreased with increase of the cooking time 
on three cooking methods. Ginkgotoxin content was significantly 
reduced after 5 min for boiling, 30 for steaming, and 8 for 
pan-frying, respectively. Considering reduction of ginkgotoxin 
content, it is regarded that the most efficient cooking method 
is pan-frying and the least one is steaming. As for color, lightness 
was decreased, whereas redness was increased with increase 
of the cooking time in three cooking methods. As for pH, steamed 
samples were significantly increased with increase of the cooking 
time and higher than other two cooking method samples.
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P01 -009

Effect of Various Commercial Yeast Strains on the 
Characteristics of Fermentation and Wine Quality

Jung-Mi Park*, Hyang-sik Yoon, Hyejin Park, Changwon 
Jeong, Wonil Choi, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

This study was conducted to compare the various commercial 
yeast strains on the wine fermentation. Sample wines were 
analyzed for ethanol, pH, total acidity, sugar content, color 
intensity, hue, organic acid, and total phenolic content. Wine 
fermented with the cote des blancs, KI-V1116, QA23, Pasteur 
Red, EC1118, Premier Cuvee, Montrachet, 71B-1122, Pasteur 
champagne, Fermivin, Lalvin D47, and RC212. The wines 
contained from 9.4-12.8% (v/v) ethanol depend on the various 
commercial yeast strain types. The pH of wines ranged from 
3.44 to 3.75 and the total acidity of wines ranged from 0.89- 
1.20% (w/v). It has shown the characteristics of wines differed 
greatly from yeast strains. The various wines ranged from 7.8- 
9.5oBx values and specific gravities are 0.992-1.013. Also, the 
reducing sugar analysis was similar to result of the oBx values. 
The organic acids of wines, such as citric acid, tartaric acid, 
malic acid, lactic acid, formic acid, and acetic acid were detected 
by HPLC. As a result, significant differences in the wines were 
found to depend on processing various commercial yeast strains.

P01 -011

Volatiles and Sensory Characteristics of 4 Commercial 
White Wines Made in Korea

Hyang Sik Yoon*, Jung-Mi Park, Hyejin Park, Changwon 
Jeong, Wonil Choi, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

The aim of this study was elucidate volatiles and sensory charac-
teristics in 4 commercial white wines made in Korea. Sample 
was analyzed by trap headspace and gas chromatography-mass 
spectrometry (GC/MSD). Extraction of aroma compounds was 
carried out by the trap headspace technique, using a Turbo 
matrix 40 Trap, using for purge per trap cycles. Gas chromato-
graphic analysis was used by Elite-5MS column and compounds 
were selected in 35-350 molecular range. Identification was 
performed by a comparison of spectrum in NIST library database. 
Sensory test on 4 commercial white wines was conducted by 
20 panels. From aroma analysis of sample wines, 10 alcohols, 
12 esters, 7 other compounds were identified. 2,3-Epoxybutane 
and 1-(ethenyloxy)-pentane in sample 1 were significantly higher, 
while many kinds of esters and alcohols were predominant in 
sample 3 and 4. Sensory evaluation of white wines showed 
that sample 3 and sample 4 have higher flavor and taste scores 
than others.

P01 -010

Bioactive Compounds and Antioxidant Activities in Fruit 
Skin of Several Grape Cultivars

Hyejin Park*, Changwon Jeong, Wonil Choi, Jung-Mi Park, 
Hyang-sik Yoon, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

This study was conducted to investigate the bioactive compounds 
and antioxidant activities in the fruit skin of 12 grape cultivars. 
These extracts were evaluated for contents of total polyphenol, 
flavonoids, anthocyanins and tannin, and antioxidant activities 
using DPPH and ABTS radical scavenging activities. The contents 
of total polyphenol, and total flavonoids were the highest in 
MBA, followed by meoru and secondary shoots in Campbell 
Early. The fruit skin of MBA extract was showed the highest 
total anthocyanins contents followed by the fruit skin of secon-
dary shoots in Campbell Early, Campbell Early, meoru and 
okrang. The fruit skin of meoru had the highest tannin contents. 
In particular, the tannin contents in the fruit skin of Meoru had 
the highest concentration as compared to the others. DPPH 
radical scavenging activities was in the order of fruit skin of 
Riesling, Campbell Early, Delaware, okrang, Merlot and ABTS 
radical scavenging activities was in the order of Delaware, the 
secondary Shoots in Campbell Early, Campbell Early, okrang 
and Merlot. Based on these observations, various grape extracts 
can be developed as functional tool for use in the industrial 
applications.

P01 -012

Bioactive Compounds and Antioxidant Activities of 
Fermentation Periods in Wine Using Different Grape 
Varieties Cultivated in Korea

Hyejin Park*, Changwon Jeong, Wonil Choi, Jung-Mi Park, 
Hyang-sik Yoon, Sidong Kim
Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

In this study, four wines were developed from grape varieties 
cultivated in Korea. The results of this study have shown that 
Campbell Early and MBA wine were showed higher total poly-
phenol and flavonoid contents than cheongsoo and cheongpo-
rang wine. Total polyphenol and flavonoid contents had the 
highest values (214.58 and 59.11 mg%, respectively) in Campbell 
Early wine after fermentation for 22 days. Total anthocyanin 
contents increased from 111.44 to 411.24 mg/mL in Campbell 
Early wine on the other hand, cheongsoo and cheongporang
wine represented only 0.06-1.11 mg/mL. The tannin contents 
had the highest value in Campbell Early wine and MBA wine 
peaked of 145.21 mg% at fermentation for 7 days. The tannin 
contents of Campbell Early, MBA and cheongporang wines 
increased as the fermentation periods increased but, cheongsoo
wine tend to decreased. A high level of ABTS radical scavenging 
activity was found in Campbell Early wine and DPPH radical 
scavenging activities were found in cheongporang wine. These 
results provide useful information that the optimal fermenta-
tion period for increasing functional compounds and antioxidant 
activities of various wines using grapes cultivated in Korea.
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P01 -013

Discrimination of Geographical Origin of Rice (Oryza 
Sativa L.) Cultivated in Asian Countries Using Analyses 
of Multielements, Stable Isotope Ratios and 
Chemometrics

Seung-Hyun Kim*, Yong-Taek Oh, Kyoung-Jin Youn, Ill-Min 
Chung
Department of Applied Bioscience, College of Life and 
Environmental Science, Konkuk University, Korea

Rice is the third largest food crop next to wheat and corn. In 
line with improved living standards, authenticity of its geogra-
phical origin is becoming increasingly important in order to 
increase human health by food safety. Certain elements and C, 
N, O, and S stable isotope compositions are unique to each 
living creature, because of the various physical, chemical, and 
biological fractionation processes in nature. Thus, this study 
aims to determine the authenticity of rice cultivated at six Asian 
countries using inductively coupled plasma mass spectrometry 
(ICP-MS), isotope ratio mass spectrometry (IRMS), and chemo-
metrics. The profiles of 32 elements and C, N, O, and S stable 
isotope ratios in rice measured by ICP-MS and IRMS were sub-
jected to data-mining processes, including principal component 
analysis (PCA) and partial least-squares discriminant analysis 
(PLS-DA). Our findings suggest that the use of multielements, 
light element isotope compositions, and chemometrics can 
reliably be used to discriminate rice geographical origin and 
also may provide a valuable insight into the control of fraudu-
lent labeling regarding the geographical origin of foreign rice 
consumed in Korea.

P01 -015

Evaluation of Selected Phenolic Metabolites Profiling in 
Rice (Oryza sativa L.) Genetic Resources Using UV/Vis 
Spectrophotometer and LC-MS/MS

Taek-Jun Lee*, Ill-Min Chung, Sung-Kyu Park, Na-Young Son, 
Seung-Hyun Kim
Department of Applied Bioscience, College of Life and 
Environmental Science, Konkuk University, Korea

Rice (Oryza sativa L.) is one of the largest major crops following 
wheat and corn in the world. As the demand for well-being is 
increasing, the trend of rice breeding also follows the needs by 
fortifying functional nutrients such as certain phenolic sub-
stances. In general, the spectrophotometry is widely used for 
the evaluation of nutraceuticals in various agricultural products 
or foods owing to its easiness and scale-down possibility. In 
this study, total phenol content in 780 rice varieties was mea-
sured by the spectrophotometer method (called Folin-Ciocalteau 
method). The method showed a good linearity in the range of 
50-1,000 ppm (R2 = 0.999), about 10% error in accuracy over all 
of the range, and 5.25% RSD in reproducibility (interday pre-
cision, n=4). Thirty rice varieties selected on the basis of total 
phenol content were further analyzed by LC-MS/MS for accurate 
and detailed profiling on phenolic compounds in rice grains. 
Our findings could extend the understanding on phenolic meta-
bolites profiles in rice genetic resources and provide useful infor-
mation to rice breeders interested in the breeding of functional 
rice variety.

P01 -014

Comparative Profiling of Selected Nutraceuticals in 
Various Legume Genetic Resources for Promising 
Breeding Database

Yong-Taek Oh*, Ill-Min Chung, Kyoung-Jin Lee, Min-Jeong An, 
Seung-Hyun Kim
Department of Applied Bioscience, College of Life and 
Environmental Science, Konkuk University, Korea

The preference to various legumes including bioactive nutraceu-
ticals is increasing in worldwide owing to various health-promo-
ting benefits. Thus, this study was investigated to the selected 
nutraceuticals profile in legume resources (200 kidney beans, 
134 red beans, 246 cowpeas, and 144 peas). Total content of 
23 phenolics was ranked as follows: cowpeas (1,169.7 μg/g) > 
kidney beans (1,006.3 μg/g) > peas (498.9 μg/g) = red beans 
(453.6 μg/g) (p<0.001). Flavonoids content was about 2-3 folds 
higher than phenolic acids in all legume resources (p<0.001). In 
particular, isoflavones were not detected or present as trqace 
level in kidney and red bean resources. Soyasapogenol B was 
higher in peas (485.49 μg/g) than cow peas (274.62 μg/g), kid-
ney beans (255.62 μg/g), and red beans(53.06 μg/g) (p<0.001); 
whereas soyasapogenol A was not found in all legume resources. 
There was lack of correlation between phenolic content and 
soyasapogenols found in legume resources. This study provides 
basic information and insight about nutraceuticals of various 
legume resources, and these may be useful to legume breeders 
and also develop legume-based functional foods containing 
more bioactive compounds.

P01 -016

Analytical Method Development for Selected 46 
Phenolic Compounds in Agricultural Products Using 
LC-Tandem Mass Spectrometry

Kyoung-Jin Youn*, Seung-Hyun Kim, Prabakaran 
Mayakrishnan, Ill-Min Chung
Department of Applied Bioscience, College of Life and 
Environmental Science, Konkuk University, Korea

This study aims to develop and optimize an analytical method 
for metabolically selected phenolic compounds in various agri-
cultural products using (-)ESI-LC-MS/MS. The selected 46 phe-
nolic compounds were classified with 8 phenolic acids, 12 flavo-
noids, 8 isoflavonoids, 7 phenylpropanoid, and 7 others. Brief 
analytical conditions were as follows: YMC pack C18 Column 
(4.6×250 mm, 5 μm). The flow rate was 0.7 mL/min. The mobile 
phase was 0.1% formic acid in water, 0.1% formic acid in aceto-
nitrile gradient. Optimized instrument setting were as follows: 
Curtain gas 25 psi, collision gas 2 psi, ion spray voltage -4,200 V, 
GS1 45 psi, GS2 70 psi, and temperature 500°C. The repeatabi-
lity (RSD %) of 46 phenolic compounds mixture at the level of 1 
μg/mL was ranged from 2.0 to 38.4%, and the mean RSD% was 
12.6%. The limit of detection and limit of quantification was also 
tested in this study. Furthermore, we reported the difference of 
phenolics profile in rice, soybean, and potato using the opti-
mized LC-MS/MS method. Hence, the optimized method was 
suitable for the simultaneous 46 phenolics analysis in several 
agricultural products with the aspect of metabolomics.
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P01 -017

Deodorizing Effect of Copper Compounds against 
Methyl Mercaptan and Their Antimicrobial Activity

Su-Ji Jang*, Yeon Kim, Seon-Bong Kim
Department of Food Science and Technology, Pukyong 
National University, Korea

Recently, the increasing numbers of people who suffer from 
bad breath as affected by food component show a growing 
trend. This study elucidated deodorizing effect of copper com-
pounds against methyl mercaptan as a main component of 
halitosis among volatile sulfur compounds derived from foods 
and dental carries. Hemocyanin from Megathura crenulata
(keyhole limpet), hemocyanin from Limulus polyphemus hemo-
lymph, copper sulfate and chlorophyllin sodium-copper salt were 
used as copper compounds. The deodorizing activity against 
methyl mercaptan showed as IC50 (50% inhibition concentration). 
GC-FPD was used for determining methyl mercaptan. In the 
result, chlorophyllin sodium-copper salt exhibited the highest 
deodorizing activity. Copper sulfate and hemocyanins also 
showed high deodorizing effect. Antimicrobial activity against 
Streptococcus mutans causing dental carries and Candida 
albicans causing candidiasis of copper compounds were also 
investigated. In conclusion, copper compounds have the deodo-
rizing activity against methyl mercaptan as well as antimicrobial 
activity against bacteria causing halitosis.

P01 -019

Nutritional Characteristics of Shinan Seomcho (Spinacia 
olerecea L.) by Harvest Time

Soo-Hyun Ji*, Jeong-Hwa Kang, Gyeong-Suk Jo, Bong-Yun Oh, 
Hyun-Woo Kim
Jellanamdo Agricultural Research and Extension Services, 
Korea

This study was investigated nutritional characteristics of Shinan 
seomcho (Spinacia olerecea L.) grown in Jeollanamdo. The used 
samples were Spinach of plastic-film house and Shinan seomcho
harvested in December, January, February, March and April. 
The results were as follows: Soluble solid (oBx) of spinach was 
contained in order of January (13.7) > December (11.8) > Feb-
ruary (8.9) > March (7.7) > April (7.2) > plastic-film house (6.6) 
and seomcho harvested in January showed twice as high as 
Spinach of plastic-film house. Crude protein contents (g/100 g) 
were appeared in the following order; February (5.40) > January 
(4.96) > December (4.35) > March (4.14) > April (4.02) > plastic- 
film house (3.68) and seomcho harvested in February showed 
the highest. The highest vitamin C content was obtained from 
seomcho harvested in January (51.8 mg/100 g) and it showed 
about twice as high as Spinach of plastic-film house (27.7 
mg/100 g). The moisture, crude fat and ash contents were 
showed no differences among harvesting time. These results 
suggest that seomcho harvested in January-February was high 
in soluble solid, crude protein and vitamin C content.

P01 -018

Development of HPLC Analytical Procedure to Quantify 
Lycopene in Foods

Changmin Lee*, Yeong Eun Kim, Sanghoon Ko
Department of Food Science and Technology, Sejong University, 
Korea

Lycopene is one of the major carotenoids in tomato products. 
Recently, it is important to analyze lycopene content in the 
lycopene-containing foods. However, it has been difficult to 
analyze lycopene content in the lycopene-containing foods 
using a HPLC. The aim of this study was to the lycopene content 
in foods. The mobile phase such as acetonitrile/methanol/ 
methylene chloride/hexane (400:400:100:100) mixture was 
used. In this study, the composition of the mobile phase was 
developed to analyze lycopene content in the sample accurately. 
A commercial lycopene-enriched tomato concentrate (contain-
ing approximate 60-72 mg/g lycopene) and a spray dried lyco-
pene powder (containing theoretically 10-12 mg/g lycopene) 
were used to verify the effectiveness of the HPLC analytical 
procedure developed in this study. All extracted samples were 
sonicated and filtered before injection. As a result of quantita-
tive analysis, the lycopene contents were 61.16 and 11.71 mg/g, 
respectively. The HPLC method established in this study might 
be useful to quantify lycopene in the lycopene-containing foods 
which are manufactured in various types.

P01 -020

Comparison of Ash and Mineral Content in Various 
Kiwifruit Cultivars

Soo-Hyun Ji*, Jeong-Hwa Kang, You-Seok Lee, Hyun-Woo Kim
Jellanamdo Agricultural Research and Extension Services, 
Korea

The crude ashs and mineral contents in various kiwifruit culti-
vars, such as Haegeum, Halla Gold, Hongyang, Zespri (Hort 16A) 
and Hayward were investigated. The crude ashs showed no dif-
ferences among various cultivars (0.62-0.69 g/100 g). Potassium 
(mg/100 g) was contained in order of Halla Gold (375.20) > Hae-
geum (347.88) > Hayward (346.65) > Zespri (324.83) > Hongyang 
(301.62). Calcium contents (mg/100 g) were appeared in order 
of Haegeum (26.35) > Hongyang (25.25) > Hayward (20.78) > 
Halla Gold (19.21) > Zespri (17.32). Phosphorus (mg/100 g) was 
contained in order of Haegeum (31.28) > Halla Gold (25.76) > 
Hongyang (25.65) > Hayward (24.27) > Zespri (20.89). Magne-
sium contents (mg/100 g) were appeared Haegeum (15.91) > 
Halla Gold (15.11) > Hayward (15.07) > Hongyang (14.80) > 
Zespri (12.68). The analysis showed that it contained a little 
sodium but sodium contents of Zespri were the highest and 
Haegeum has the least sodium. Potassium, calcium, phosphorus 
and magnesium contents of Haegeum were greater than other 
kiwifruit cultivars.
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P01 -021

Anti-microbial Effects of Washing Treatments on 
Seomcho (Spinacia olerecea L.)

Jeong-Hwa Kang*, Soo-Hyun Ji, Kang-Yong Park1, Gyeong-Suk 
Jo, Hyun-Woo Kim
Jellanamdo Agricultural Research and Extension Services, 
Korea, 1Sinan-gun Agricultural Technology Center, Korea 

Seomcho spinach growing in Sinan-gun, Jeonnam, produces 
mainly in the winter. The leaves of seomcho spinach have a 
characteristic thick and high sugar content than regular spinach. 
This study examined the anti-microbiological effects by washing 
methods on seomcho surface in order to improve microbiolo-
gical safety for product development. When seomcho spinach 
was treated with 0.2% citric acid in wash water, it was decreased 
78% of bacteria and 69% of coliform counts than tap water. 
Number of remaining microorganism in the seomcho spinach 
after washed three times was investigated. The results were as 
follow: number of remaining bacteria was hand washing 7.13×
103 CFU/g, ultrasonic cleaning 6.33×103 CFU/g and air bubble 
cleaning 5.34×103 CFU/g. The coliforms were hand washing 
1.61×103 CFU/g, ultrasonic cleaning 1.06×103 CFU/g and air 
bubble cleaning 1.05×103 CFU/g. The air bubble cleaning was 
showed decrease effect in 25% bacteria and 34% coliform counts 
then hand washing.

P01 -023

Antioxidative and Antimicrobial Activities of Curcuma 
longa L.

Jeong-Hwa Kang*, Soo-Hyun Ji, Hyun-Jin Kim, Gyeong-Suk Jo, 
Sun-Kyung Lee, Sin-Young Park1

Jellanamdo Agricultural Research and Extension Services, 
Korea, 1Department of Agrofood Resources, RDA, Korea

Recently, as pharmacological effects of curcuminoid in Curcuma 
longa L. became known to everyone, it was studied improving 
liver function, antimicrobial, antioxidant, and immunomodula-
ting activity of Curcuma longa L. To develop a fermentation 
beverage reducing bitterness of Curcuma longa, Asp. luchuensis, 
Asp. oryzae, L. fermentum, L. bulgaricus and Strep. thermophilus
were fermented for 7 days at 37°C. Antimicrobial activity on 
Escherichia coli and antioxidant effect of fermentation extract 
using Pseudomonas aerugiosa, Bacillus cereus, Staphylococcus 
aureus, Listeria monocytogenes were analyzed. Clear zone size 
for a food spoilage microorganism was showed strong antimicro-
bial activity with 23.5-39.2 mm. In particular, it was exhibited 
the strongest antimicrobial activity against Pseudomonas aeru-
giosa and Staphylococcus aureus strains. Antioxidant activity of 
lactic acid bacterium was higher than Aspergillus and it was 
decreased with increasing fermentation time. Antioxidant acti-
vity of fermented extract using Lactobacillus fermentum was 
highest at 53.2%.

P01 -022

Free Sugar Content and α-Glucosidase Inhibitory Effect 
Compared to the Fermented Fruit of Loquat (Eriobotrya 
japonica Lindley)

Jeong-Hwa Kang*, Soo-Hyun Ji, Hyun-Jin Kim, Gyeong-Suk Jo, 
You-Seok Lee, Sin-Young Park1

Jellanamdo Agricultural Research and Extension Services, 
Korea, 1Department of Agrofood Resources, RDA, Korea

A recent study by reporting the functionality of loquat (Eriobo-
trya japonica Lindley) has anti-cancer, anti-diabetic, anti-mutation, 
anti-bacterial effects, ect. To develop a fermentation beverage 
adjusting the sweetness of loquat (Eriobotrya japonica Lindley), 
Lactobacillus fermentum, Lactobacillus bulgaricus and Strep-
coccus thermophilus were fermented for 7 days at 37°C. Sugar 
contenst, free sugars and α-glucosidase inhibitory activities of 
the fermented extract were analyzed. Sugar contents of the 
fermentation extract were 12.4-14.1°Bx and Lactobacillus fer-
mentum and Lactobacillus bulgaricus were lower than Strepco-
ccus thermophilus. Free sugar contents of fructose, sucrose, 
glucose were reduced in the order of increasing fermentation 
time. It was no significant difference depending on the type of 
microorganism. α-Glucosidase inhibitory effect was highest 
with Lactobacillus bulgaricus at 35.5%.

P01 -024

Total Phenolic Compound Contents and Antioxidant 
Effect of Korean Figs (Ficus carica L.)

Jeong-Hwa Kang*, Soo-Hyun Ji, Hyun-Jin Kim, Gyeong-Suk Jo, 
You-Seok Lee, Hyun-Woo Kim
Jellanamdo Agricultural Research and Extension Services, 
Korea

Korean figs (Ficus carica L.) have enriched dietary fiber, mineral, 
polyphenol and phytosterol also those have reduction effect of 
cholesterol. To develop a fermentation beverage of Korean figs, 
L. fermentum, L. bulgaricus and Strep. thermophilus were fer-
mented for 7 days at 37°C. Sugar contents, total phenolic com-
pound contents and antioxidant activity of the fermented 
extract were analyzed. Sugar contents were gradually decreased 
as the fermentation period increased to 12.7-13.5°Bx. L. fermen-
tum and L. bulgaricus were lower than in Strep. thermophilus. 
The total phenolic compound contents were the highest in 
Strep. thermophilus 212.2 mg/g. Antioxidant activity was dec-
reased with increasing fermentation time and it was different 
depending on the type and microbial fermentation. Strep. ther-
mophilus showed the highest antioxidant activity in 42.1% and 
it was decreased with increasing fermentation time.
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P01 -025

Changes of Quality Properties of Dried Laver under 
Refrigeration and Frozen Temperature

Seo Jin Kim*, Jeong Ah Park, So Young Joo, Jeong In Choi, 
Hyun Jung Hwang, Ye-Seul Na, Ju Young Ha1, Mi Sook Cho
Ewha Womans University, Korea, 1Samsung Electronics, Korea

The quality of dried laver is easily affected by the temperature 
and humidity conditions. The refrigerating and freezing can be 
beneficial to prevent the dried laver from damp when long- 
term storage, however, the associated studies are limited. 
Therefore, this study investigates the changes of quality pro-
perties of dried laver under the refrigeration (2°C) and frozen 
(-1, -5, and -20°C) to find out the optimal temperature condition 
for a long-term storage. Physicochemical quality characteristics 
(polyphenol compounds, chlorophyll a, Hunter color (L*, a*, b*)) 
and microbiological quality characteristics (total plate count) 
were measured during 12 months. Above pigment content, 
chlorophyll a of dried laver stored in -5°C was significantly 
higher than the 2°C after 9 months (p<0.05). Polyphenol com-
pounds of dried laver stored in -5°C was significantly higher 
than the 2°C at 6 and 9 months (p<0.05). The microbiological 
quality of dried laver has a significant difference between 2°C
and the other temperature at 6 months (p<0.05). Hence, it 
could be predicted the better long-term storage condition to 
maintain the quality of dried laver by adjusting the -5°C frozen 
temperature.

P01 -027

Formation of Polycyclic Aromatic Hydrocarbons during 
Deep-fat Frying Food Products

Dae Kyu Kang*, Ka Young Lee, Han Seung Shin
Department of Food Science and Biotechnology and Food and 
Bio Safety Research Center, Dongguk University, Korea

Deep-fat frying is widely used in food industries because of its 
low cost and high demand, because it produces various conve-
nient food products of high acceptability. Polycyclic aromatic 
hydrocarbons (PAHs) are a class of potentially mutagenic com-
pounds formed from frying oils heated at high temperatures. 
Exposure to PAHs is a major concern for human health and it 
represent a priority group in the assessment of the risk of long- 
term adverse health effects. In this study, the influence of hea-
ting temperature and time on formation of PAHs in deep-fat 
frying were evaluated. Cooked meats were divided into three 
kinds of matrix by beef sirloin, pork loin and chicken tenderloin. 
PAHs analysis was carried out with solid-phase extraction fol-
lowed by reverse-phase high-performance liquid chromatography 
and florescence detection. The sum concentrations of PAH4, 
including benzo[a]anthracene (BaA), chrysene(Chr), benzo[b] 
fluoranthene (BbF) and benzo[a]pyrene (BaP), ranged from 
0.26 to 11.78 μg/kg.

P01 -026

Selection of Extraction Solvent for Metabolomic 
Analysis of Traditional Rice Vinegar

Hun-Joo Kwon*, Eun-Hee Park, Yun-Ji Cho, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

Extracting efficiency of metabolomes is largely dependent 
upon the solvents used for extraction. In this study, traditional 
vinegar, extracted with different solvents, were analyzed by 
GC/TOF-MS and principal component analysis (PCA) was per-
formed to estimate changes in metabolomes, extracted with 
ethanol, ethyl acetate, and methanol. When extracted with 
ethanol, number of detectable metabolomes were 256 while 
number of metabolomes were 254 and 140 in case vinegar was 
extracted with methanol and ethyl acetate, respectively.

P01 -028

Storability of Pine Nut (Pinus koraiensis) during 
Long-term Cold Storage depending on Temperature

Jeong Ah Park*, So Young Joo, Hyun Jung Hwang, Ye Seul 
Na, Seo Jin Kim, Jeong In Choi, Ju Young Ha1, Mi Sook Cho
Department of Nutritional Science and Food Management, 
Ewha Womans University, Korea, 1Samsung Electronics, Korea

This study was conducted to determine shelf life for maintaining 
the high quality of pine nut (Pinus koraiensis), the physicoche-
mical and microbiological changes were analyzed during cold 
storage at 2°C, -1°C, -5°C and -20°C for 12 months. To investigate 
physicochemical and microbiological quality changes, TBARS 
(thiobarbituric acid reactive substances), POV (peroxide value), 
Hunter color value (L*, a*, b*) and total plate count were assessed. 
POV increased until 3 months and decreased after 6 months 
storage. TBARS, redness (a*) and yellowness (b*) of Hunter 
color value showed significant differences with every tempera-
ture after 6 months storage (p<0.05). Therefore, these results 
support that pine nut is storable until 6 months at low tempe-
rature.
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P01 -029

Analysis and Estimation of Daily Vitamin E Intake from 
Vegetable Oil Products

Joohee Lee*, Young-Jun Kim, Seunghyeon Jung
Food Safety Center, Ottogi Corporation, Korea

Vitamin E is fat-soluble antioxidants but it seems to have many 
other functions in the body. Due to its antioxidant potential, it 
is believed to reduce the risk of diseases and cancers. Vegetable 
oil is the main source of vitamin E in the Korean diet. Therefore, 
this study is conducted to quantify individual vitamin E for 
Koreans in each region and gender group. The contents of 8 
isomers (α-, β-, γ-, and δ- tocopherols and tocotrienols) of 
vitamin E were extracted from eight commercial vegetable oil 
products (perilla oil, rice bran oil, corn oil, olive oil, canola oil, 
sesame oil, soy bean oil, and sunflower oil) and were determined 
using HPLC with DAD. γ-Tocopherol and α-tocopherol were detec-
table in most products and usually γ-tocopherol content was 
higher than α-tocopherol in many samples. Total vitamin E con-
tent in vegetable oil varied depending on the product type, 
ranging from 4.71 to 58.41 α-T.E (mg/100 g). The estimated 
daily intake of total vitamin E from the data in this study was 
5.12 mg/ person/day and that of α-tocopherol equivalent was 
0.95 mg/ person/day. This result contributes 8.7% of the 
recommended daily vitamin E (11 α-T.E mg/person/day) to 
Koreans.

P01 -031

Determination and Estimation of Lignan and Lignan 
Glycosides Daily Intake from Sesame Seed and Oil in 
Korean Population

Joohee Lee*, Young-Jun Kim, Choong-In Yoon, Seunghyeon Jung
Food Safety Center, Ottogi Corporation, Korea

Sesame (seed of Sesamum indicum L.), a plant belonging to the 
Pedcliaceae family, was first described as a food source from 
roughly 4,000 years ago. Nowadays, approximately 35% of the 
annual production is consumed as a food ingredient and 65% 
as an edible oil for food preparation. Lignans (sesamin, sesamolin, 
sesamol, and sesaminol) and lignan glycosides (sesaminol triglu-
coside, sesaminol 1→2 diglucoside, sesaminol 1→6 diglucoside) 
present in sesame appear to be the primary functional com-
pounds, which play an important role in health benefits. We 
aimed at researching the distribution of lignan and lignan 
glycosides in sesame seed (n=21) and oil (n=29), and estimating 
the daily lignan intake of Korean population. The daily intake of 
total lignan and lignan glycosides from sesame seed and oil, 
estimated from available domestic consumption data (KNHANES 
V, Korea National Nutrition Health and Examination Survey V), 
was 20.26 mg/person/day for males and 15.64 mg/person/day 
for females. The contribution of lignan and lignan glycoside 
intake from both sesame seed and oil were 29.2% and 70.8% 
out of the total, respectively.

P01 -030

Novel Method for Simultaneous Determination of Nine 
Artificial Sweeteners in Food Using HPLC-NQAD

Minsun Lee*, Joohee Lee, Young-Jun Kim, Seunghyeon Jung
Food Safety Center, Ottogi Corporation, Korea

By replacing sugar with artificial sweeteners, people can reduce 
the calorie intake and prevent cavity and diabetes. So, various 
artificial sweeteners are widely used in food and beverage as 
food additives. However, some of the artificial sweeteners 
which cause cancer such as cyclamate, neohesperidine dihydro-
chalcone are prohibited by food act. In this study, a novel 
method was developed for determination of nine artificial 
sweeteners (potassium acesulfame, sodium saccharin, cyclamate, 
aspartame, sucralose, dulcin, alitame, neohesperidine dihydro-
chalcone, neotame) using HPLC with nano quantity analyte 
detector (NQAD). The chromatograms were achieved through 
mobile phase (methanol, acetone, and buffer solutions) with a 
flow rate of 0.5 mL/min. Quadratic calibration of each artificial 
sweetener was obtained with the correlation coefficient (R²) of 
over 0.999. The limit of detection (LOD) of the method ranges 
from 0.033 to 0.172 mg/kg and recovery rate (%) of artificial 
sweeteners indicated the ranges from 54 to 87% except acesul-
fame K. In addition, RSD (%) of interday ranges from 2.22 to 
5.14%, and RSD (%) of intraday was from 1.15 to 6.43%.

P01 -032

Assessment of Inorganic Arsenic Bioaccessibility in 
Cooked Rice In vitro Digestion Model

Seul Gi Lee*, Su-Hyun Chun, Kwang-Won Lee
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Rice is one of the major inorganic arsenic contributors which 
can easily accumulate arsenic from the irrigation water and 
soil. Arsenic bioaccessibility means that the arsenic is available 
for absorption in the body. For cooked white and brown rice, 
the following aspects were determined: i) the total arsenic 
level; ii) arsenic speciation in cooked rice by high-performance 
liquid chromatography-inductively coupled plasma mass spec-
trometry (HPLC-ICP-MS) analysis; iii) arsenic bioaccessibility for 
dietary exposure in the rice after simulating human in vitro
digestion; iv) arsenic speciation present in bioaccessible fractions. 
Percent bioaccessibility of total arsenic in white rice (70%, 64 
-126 ng/g) was slightly higher than brown rice (67%, 116-169 
ng/g). Inorganic arsenic, especially arsenite [As(III)], was pre-
dominant species in cooked rice and bioaccessible fractions. In 
gastrointestinal stage, approximately 86% of As(III) was bioacce-
ssible while that of arsenate [As (V)] was 54%. In gastrointestinal 
fractions, unknown arsenic species (probably arsenosugars) 
were detected. The in vitro digestion model can provide a 
more accurate risk assessment of arsenic in rice.
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P01 -033

Technical Development of Reduction of Polycyclic 
Aromatic Hydrocarbons in Seasoned-roasted Lavers 
According to Manufacturing System

Se-Jin Kang*, Sung-Yong Yang, Kwang-Won Lee
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Polycyclic aromatic hydrocarbons (PAHs) in food are generated 
by heat treatment in the manufacturing process. The formation 
of PAHs in seasoned-roasted (SR) laver has not been reported 
in a real processing line, although roasting process of vegetable 
oil with high temperature is included in a real processing line. 
When SR laver (n=13) were analysed for 4 PAHs of B[a]A, CHR, 
B[b]FA and B[a]P by GC/MS, the sum of the concentrations of 
PAH were 1.88 to 4.86 ng/g. To find out the control points for 
increasing levels of PAHs in process, materials including dried 
laver, primary roasted laver, SR laver, salt and mixed oil with 
five different kinds were collected from the line. PAHs were 
found in SR laver (1.76±0.31 ng/g) and mixed oil (1.90±0.03
ng/g) as well as its component, perilla oil (7.19±1.68 ng/g), 
sesame oil (13.89±0.48 ng/g) and chilli oil (2.98±0.61 ng/g). 
The estimated level of PAHs in mixed oil was 1.59 ng/g based 
on the mixing ratio accounting for 81.5% of the actual level. 
These results suggest that PAHs in SR laver may be derived 
from components of mixed oil and heating, so mixing ratio of 
component oil is a major factor to mitigate PAHs in SR laver.

P01 -035

Evaluation of Antioxidant Activity of Korean 
Commercial Alcoholic Beverages

Dong Hoon Nam*, Eun Ho Jang, Jae-Cheol Lee, Ki-Hyo Jang
Department of Food & Nutrition, Kangwon National 
University, Korea

The aim of this study was to evaluate antioxidant activity of 
Korean commercial alcoholic beverages, including fruit wine 
(apple wine, Moru wine, red wine, and raspberry wine), takju
and hard liquor. Antioxidant activities of alcoholic beverages 
were compared, based on off-line analysis and on-line HPLC- 
ABTS analysis. Total phenolics contents were 36.9-1,386.9 μ
g/mL in fruit wine, 34.2-331.5 μg/mL in takju, and 25.7-48.5 μ
g/mL in hard liquor. Flavonoid contents had a positive cor-
relation with total phenolic contents. ABTS radical scavenging 
activities were 7.5-89.6% in fruit wine, 13.3-30.3% in takju, and 
2.5-3.6% in hard liquor. Among 22 alcoholic beverages, Moru 
wine had the highest total phenolics, flavonoids content, and 
ABTS radical scavenging activity than those of other alcoholic 
beverages. ABTS assay by spectrophotometric method and 
on-line HPLC-ABTS analysis had a similar result.

P01 -034

Combined Analysis of Stable Isotope and 1H NMR to 
Discriminate the Harvesting Time of Green Tea

Jinyeong Kim*, Jeongeun Kim, Yunhee Lee1, Hyang Sook 
Chun, Sangdoo Ahn1, Byung Hee Kim2

Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Department of Chemistry, Chung-Ang 
University, Korea, 2Department of Food and Nutrition, 
Sookmyung Women’s University, Korea

This study aimed to discriminate the harvesting time of green 
teas using combined analysis of stable isotope ratio and 1H 
NMR spectroscopy of the green teas. The values of carbon (δ
13C), nitrogen (δ15N), hydrogen (δD), and oxygen (δ18O) stable 
isotope ratios and 1H NMR spectra were obtained from samples 
of Spring green teas (n=16) and Summer green teas (n=14) 
which were harvested in Korea during 2014-2015. The integra-
tion values of 25 peaks found in the NMR spectrum was deter-
mined on the basis of the peak derived from an internal 
standard of TMSP-d4. The orthogonal projection to latent 
structure discriminant analysis technique was used to select 
variables that most effectively discriminate the harvesting time 
of the green tea samples. The variables include δD value and 
the integration value of peaks no. 2 (I2 value) and no. 24 (I24 
value) that signify the theanine and gallic acid, respectively. 
When the 30 green tea samples were reclassified by applying 
the range of variables (δD value, ≥-65.9‰ on the VSMOW 
scale; I2 value, ≥2.4034; and I24 value, ≥0.2307) in the Spring 
green teas, all the samples were correctly classified according 
to their harvesting time.

P01 -036

Nutritional Analysis and Study of the Parts of Shiitake 
Mushrooms According to the Processing Method 
Focusing on the Dietary Fiber Content

Ji Yoon Lee*, Hee Jeong Choi, So Jeong Kim
National Instrumentation Center for Environmental 
Management, College of Agriculture and Life Sciences, Seoul 
National University, Korea

Current food consumption trends are emphasized on improving 
the health and environmental health function and this kind of 
food consumption is also growing rapidly. Shiitake mushroom 
is a typical food of this kind and also one of the Koreans’ favo-
rite food. In the case of mushrooms, it is consumed through a 
variety of heat treatment rather than being consumed raw, we 
studied the nutrient change due to a variety of heat treatment 
methods. Dietary fiber is referred to hard indigestible polymer 
material decomposed by human digestive enzymes, Dietary 
fiber aids in various parts such as bowel activity, cholesterol 
regulation, postprandial blood glucose increase inhibition. 
Dietary fiber is likely to have the disease prevention and treat-
ment, such as cancer, diabetes, constipation, high blood pres-
sure has been recognized as important to be referred to in the 
sixth nutrients. We analyzed the various nutritive components 
of Shiitake mushrooms focused on dietary fiber contents in 
various cooking method.
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P01 -037

Simple and Quick Methods for Isolating Milk Derived 
RNA and Quantitation of Immune-related MicroRNAs

Sangnam Oh1*, Brighton E. Maburutse1, Seok Jun Son1,2, Mi 
Ri Park1, Sangdon Ryu1, Younghoon Kim1

1Department of Animal Science and Institute of Milk 
Genomics, Chonbuk National University, Korea,
2Agency of National Food Cluster, Korea

Breast milk provides essential nutrients, including immunologi-
cally important molecules, as the primary source of nutrition to 
newborns. To evaluate the biological and immunological acti-
vity of microRNAs (miRNA) from products, isolation methods 
need to be established. Six methods for extracting total RNAs 
from bovine colostrum were adopted to evaluate the isolating 
efficiency and expression of miRNAs. Column-combined phenol 
isolating methods showed high recovery of total RNAs, especially 
the commercial columns for biofluid samples, which demon-
strated outstanding efficiency for recovering miRNAs. We also 
evaluated the quantity of five immune-related miRNAs (miR-93, 
miR-106a, miR-155, miR-181a, and miR-451) in milk processed 
by temperature treatments including LTLT (63oC for 30 min)-, HTST 
(75oC for 15 s)-, and UHT (120-130oC for 0.5-4 s)-pasteuriation. 
Interestingly, the amount of immune- related miRNAs from HTST 
was more resistant than those of LTLT and UHT. Our present 
study examined defined methods of RNA isolation and quantifi-
cation of immune-specific miRNAs from small volumes of milk 
for use in further analysis.

P01 -039

Quality Analyses of Kimchi Prepared with Different Salt 
Type and Concentration

Kyubeen Park*, Yeonmi Kim, Myeong-Rae Park1, Ho-Won 
Seo1, Yang-Suk Kang1, Jongtae Park
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Haneul wi Co., Ltd., Korea

Melting salt is made by repeating heating, cooling, and grinding 
of natural salt at over 800°C. To produce high-quality kimchi 
product using melting salt and red chinese cabbage, we analyzed 
changes of physiochemical properties and functional compounds 
of kimchi. For the analyses, kimchi was prepared with two 
types of salts, two salt contents, and two Chinese cabbage 
cultivars. Also, normal kimchi and baeck kimchi were prepared. 
To analyze physiochemical property, salinity and acidity of 
kimchi at different fermentation period were measured. Sali-
nity did not show any significant difference according to the 
types of salts, Chinese cabbage cultivars, and types of kimchi as 
the fermentation periods. Acidity did not show any significant 
difference at the beginning, but showed after 2 weeks. To eva-
luate effects of salts on changes of functional compounds 
during fermentation, glucosinolate, flavonol, and phenolic acid 
were analyzed. Overall, no significant difference was found by 
salt types and concentration, but Chinese cabbage cultivars.

P01 -038

Metabolic Profiling of Red Cabbage Seed Sprouts 
Ingredients: Analysis by HPLC/ESI/q-TOF Mass 
Spectrometry

Ji Yoon Lee*, Hee Jeong Choi, So Jeong Kim
National Instrumentation Center for Environmental 
Management, College of Agriculture and Life Sciences, Seoul 
National University, Korea

The physiological activity was compared to the sprouts and 
grownup cabbage, known as an excellent healthy food. The 
total phenolic content and antioxidant properties that represent 
common component analysis such as protein, sugar, water and 
dietary fiber content were analyzed. This study described a 
combined metabolic approach based on UHPLC-High resolution 
Mass spectrometry profiling. A new protocol was set up and 
adapted to the analysis of components in red cabbage sprouts. 
Multivariate analysis based on peak extraction method showed 
significant variations between sprouts and grownup leaves 
extracts. Discriminating markers were identified in both stages. 
Currently, advancements in LC-MS/MS technology provide the 
ability to perform metabolites screening. Once the data has 
been collected by IDA (Information-dependent acquisition) 
method, the data can be searched by either using a targeted 
approach for known metabolites or one can search the data 
more broadly looking for unknowns in an non-targeted meta-
bolite screening. Furthermore, differentially expressed meta-
bolites can also be identified and quantified.

P01 -040

Quality Characteristics of Seasonal Cladode of Opuntia 
humifusa

Mi-Hyun Kim*, Hee Jung Kim, Mi Jang, Tae-Gyu Lim, Hee-Do 
Hong, Young Kyoung Rhee, Kyung-Tack Kim, Chang-Won Cho
Traditional Food Research Center, Korea Food Research 
Institute, Korea

The morphological features (minor and major axis, width and 
weight) and the chemical composition characteristics (moisture, 
crude protein, ash, fat, color, dietary fiber, mineral and amino 
acids) of seasonal Opuntia humifusa cladodes were investigated 
in this study. The summer-harvested cladode revealed higher 
minor and major axis, width, and weight than winter-harvested 
cladose. According to the Hunter color index results, summer- 
harvested cladode showed the highest lightness level, whereas 
spring-harvested cladode showed the highest redness and yel-
lowness levels. The summer-harvested cladode had the lowest 
crude protein and crude fat contents and the highest crude ash 
content. The moisture and dietary fiber contents were signifi-
cantly high in order of summer-, spring-, winter-harvested 
cladode. The major mineral content of O. humifusa cladode 
was Ca2+. The glutamic and aspartic acids are the major amino 
acids in all samples. The level of total amino acids and free 
amino acids were the lowest in summer-harvested cladode. 
Taken together, we concluded that the appearance and chemical 
quality of O. humifusa cladode is various by the harvesting 
time.
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P01 -041

Composition and Quantitative Analysis of Flavonoids in 
Extracts of Opuntia ficus-indica var. saboten by 
HPLC-PDA as Functional Foods

Dong Hyeon Kang1,2*, Young Eun Song1,3, Hyoung Ja Kim1

1Korea Institute of Science and Technology, Korea, 2College of 
Pharmacy, Kyung Hee University, Korea, 3Department of 
Chemistry, College of Sciences, Kyung Hee University, Korea

Opuntia ficus-indica var. saboten Makino (Cactaceae) is widely 
cultivated in Cheju Island in Korea. Its fruits and stems have 
been used as Korean folk medicine to treat diabetes, hyperten-
tion, asthma, burns, edema and indigestion. This study attempted 
to establish an HPLC-PDA analysis method for determination of 
marker compounds as a part of material standardization for 
the development of health functional foods from O. ficus-indica 
var. saboten. The quantitative determination method of quer-
cetin 3-methyl ether (Q3Me) and dihydrokaempferol (Di-HDK) 
as a marker compounds of aqueous ethanol extract of O. ficus- 
indica var. saboten (OPE) was optimized by HPLC-PDA analyses. 
The HPLC-PDA method was applied successfully to quantification 
of the marker compounds in OPE after validation of the method 
with linearity, accuracy, and precision. The method showed 
good linearity in 7.8-500 μg/mL, and the limit of detection (LOD) 
and quantitation (LOQ) were 1.38 and 4.18 g/mL for Di-HDK, 
and 4.91 and 14.8 g/mL for Q3Me, respectively. Contents of 
Di-HDK and Q3Me were 26.42±0.65 and 3.88±0.29 mg/100 mg 
of OPE in 70% ethanol extract at 80°C from O. ficus-indica var. 
saboten, respectively.

P01 -043

Development of Analytical Methods to Discriminate 
Artificially Weight Gained Octopus ocellatus Grey

YongJun Kwon*, HyungSeok Choi, SungHwa Kim, Jisu Kim, 
JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Artificially weight gained Octopus ocellatus Grey (AWOG) using 
water or phosphate solution is a frequently conducted practice 
due to the improper economic profit. Currently sensory evalua-
tion has been conducted to discriminate AWOG from authentic 
Octopus ocellatus Grey (OOG). Therefore, detecting AWOG 
using scientific methods is necessary to replace or support the 
results of sensory analysis. Analytical methods using Differen-
tial Scanning Calorimetry (DSC) and Near Infrared Spectroscopy 
(NIR) have been developed. According to the results of DSC, 
heat enthalpy at 0°C of raw material increased as water gain 
increased in AWOG. Among parts of OOG, web showed the 
highest changes in heat enthalpy at 0°C. Heat enthalpy at 0°C
in raw materials ranged from 144 to 209 (J/g), whereas those 
in AWOG ranged from 160 to 286 (J/g). NIR measurement of 
600- 1,100 nm could discriminate OOG at the possibility of 90% 
and AWOG at possibility of 86.7% using Unscrambler program. 
From the results of this study, DSC and NIR methods can be 
applicable to discriminate AWOG from authentic OOG.

P01 -042

Quality Characteristics of Opuntia ficus-indica and 
Opuntia humifusa Fruits

Mi-Hyun Kim*, Hee Jung Kim, Mi Jang, Tae-Gyu Lim, Hee-Do 
Hong, Young Kyoung Rhee, Kyung-Tack Kim, Chang-Won Cho
Traditional Food Research Center, Korea Food Research 
Institute, Korea

In this study, the morphological features (the length of minor 
and major axis, and weight) and the chemical composition 
characteristics (color, moisture, crude protein, ash, fat, dietary 
fiber, mineral, and amino acids) of Opuntia ficus-indica (OF) 
and Opuntia humifusa (OH) fruits were investigated. The OF 
fruits showed higher minor and major axis, and weight than 
OH fruits. According to the Hunter color index results, OH fruits 
showed higher L and b values, whereas OF fruits showed 
higher a value. The ΔE value between two samples was 19.80. 
The OF fruits had higher carbohydrate and lower crude ash 
content than OH fruits. Both samples showed very high dietary 
fiber contents, and the major minerals were K and Ca. The 
glutamic acids were the major amino acids in two samples. In 
free amino acids contents, OF had higher tyrosine, and lower 
glutamic acid level than OH fruits. γ-aminobutyric acid was 
found in two samples, whereas taurine was found only in OF 
fruits. Taken together, we concluded that the appearance and 
chemical quality of OF and OH fruits showed some difference 
although they are same genus.

P01 -044

Textural and Sensory Characteristics of Pork Sausages 
Made with Partially Replacement with Chicken and 
Duck Meat

Jinsoo Kang*, Yehji Chung, Pureum Im1, Inyong Yang, Han 
Sub Kwak2, Namrye Lee3, Jaeyoung Joo3, Yoonhwa Jeong, 
Misook Kim, Youngseung Lee
Department of Food Science and Nutrition, Dankook 
University, Korea, 1Ministry of Food and Drug Safety, Korea, 
2Research Group of Cognition and Sensory Perception, Korea 
Food Research Institute, Korea, 3Defense Agency for 
Technology and Quality, Korea

This study evaluated the texture and sensory characteristics of 
pork sausages in which the pork was partially replaced by meat 
from chicken or ducks (5-30%). Analysis of the texture profile 
showed a decrease in hardness as larger proportions of chicken 
or duck meat was substituted. Prior to more precise inspection, 
the firmness of the product can be used to estimate the amount 
of chicken or duck meat in sausages. In the descriptive analysis, 
greater amounts of chicken or duck meat decreased the inten-
sities of hardness, springiness, and chewiness but increased 
juiciness. For consumer acceptance test the control sausage 
had the lowest rating in ratings of overall liking (OL), while OL 
ratings increased as the chicken content increased. The OL 
ratings for the duck-substituted sausages were highest in the 
samples containing 5% duck meat and tended to decrease as 
more duck meat was added. The substitution of chicken or 
duck meat for pork in sausage made the sausages more accep-
table to Korean consumers by delivering soft and juiciness 
characteristics.
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P01 -045

Determination of Saturated, Monounsaturated, 
Polyunsaturated, and Total Trans Fatty Acids in Mixed 
Fat Spread by GC-FID

Suyeon Lee*, Yumi Park, Cheong-Tae Kim, Kwang Bo Ahn, 
Soo-hyun Park
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

An analytical method for saturated, monounsaturated, polyun-
saturated, and total trans fatty acids in mixed fat spread was 
validated through Certified Reference Material (CRM) and 
international proficiency test (FAPAS proficiency test 14147). 
Fatty acids were extracted from sample by acidic hydrolysis, 
and then methylated to fatty acid methyl esters (FAMEs) using 
BF3 in methanol. FAMEs are measured by GC-FID (flame ioniza-
tion detector) with SP-2560 capillary GC column (100 m × 0.25 
mm × 0.2 μm). The result of saturated fatty acids in sample was 
23.84% and compared with the assigned value of 23.45% from 
FAPAS. We obtained as 0.3 of z-score. Additionally, monounsa-
turated and polyunsaturated fatty acids in sample were 28.05% 
and 10.53% respectively, which satisfied the assigned values of 
27.43% for monounsaturates and 10.11% for polyunsaturates 
by FAPAS. The result of total trans fatty acids in sample was 
0.42% with 0.5 of z-score compared with the assigned value of 
0.361%. It was verified that analytical method was accurate 
and reliable to determine fatty acid composition in mixed fat 
spread by GC-FID. 

P01 -047

Evaluation of Chemical Analysis Method and 
Determination of Polycyclic Aromatic Hydrocarbons 
Content from Seafood Products

Seung-Jeong Lee*, Han-Seung Shin
Department of Food Science and Biotechnology and Food and 
Bio Safety Research Center, Dongguk University, Korea

This study was carried out to investigate the contents of 8 poly-
cyclic aromatic hydrocarbons (PAHs) from frequently consumed 
seafood products. Seafood products were collected from mar-
kets of 9 cities in Korea chosen as the population reference for 
PAHs analysis. The methodology involved saponification, ultra-
sonication, extraction with n-hexane, clean-up on Sep-Pak silica 
cartridges and determined by GC/MS (gas chromatograph-mass 
spectrometry). Method validation was conducted on 2 matrices 
including non-fatty solid and fatty solid. Recoveries for eight 
PAHs ranged from 80.40 to 119.60%. The limit of detection 
(LOD) was 0.03-0.19 μg/kg, and the limit of quantification (LOQ) 
was 0.08-0.59 μg/kg. The inter days are from 80.40 to 119.55 
percent accuracy, precision was found to be 0.08 to 11.69%, 
intra days from 80.20 to 119.80 percent accuracy, precision 
showed 0.07 to 8.62%.

P01 -046

Establishment of Optimum Extraction Condition for 
Antioxidant Activity of Chickpea by Response Surface 
Methodology

Jinyoung Choi*, Keeyoung Han1

Shinhan University, Korea, 1Seoul Women's University, Korea

The purpose of this study was to determine the optimum con-
ditions of solvent extraction type and solvent concentration 
(60, 70, and 80%), extraction time (30, 80, and 130 min) and 
extraction temperature(10, 15, and 20°C) in order to increase 
the antioxidant activity of the chickpea. DPPH radical scaven-
ging activity was measured by using RSM to establish the optimal 
conditions. Using ethanol and methanol extractions at extrac-
tion concentrations of 70%, and time and temperature of 130 
min and 20°C, the maximum level of DPPH radical scavenging 
activity was 76.13% (R2=0.9435) and 73.28% (R2=0.9427) for 
ethanol and methanol extraction respectively. The results indi-
cate that ethanol extracts showed a higher antioxidant activity 
than methanol extracts. The ethanol extraction conditions of 
RSA were affected more by ethanol extraction concentration 
and time than by temperature. The methanol extraction condi-
tions of RSA were the same resulted to ethanol extracts. Based 
on the RSA, the optimum ethanol extraction conditions were 
the following: extraction concentration, 73%: time, 124 min: 
and temperature, 16°C. The optimum methanol extraction condi-
tions were the following: extraction concentration, 70%; time, 
117 min; and temperature, 18°C.

P01 -048

Comparative Evaluation of MYP and TEMPO BCL 
Method for Selective Quantification of Bacillus. cereus
in Various Foods

Suyeon Lee*, You-Jin Kwon, Hyun-Jung Jung, Byeong-Keun 
Kim, Cheong-Tae Kim, Kwang Bo Ahn, Soo-hyun Park
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

The purpose of this study was to verify the reliability of com-
mercial selective media (MYP; mannitol egg york polymixin 
agar) and TEMPO BCL method for identifying Bacillus cereus
which has been regulated quantitatively among the pathogens 
and to suggest application of new reliable media to make up 
for conventionally approved one. MYP and automated technique 
TEMPO BCL method were selected among other available can-
didates for B. cereus detection and comparative analysis was 
carried out against a variety of food types such as sauce, sea-
soning powder, extra processed food, beverage and Ready-To- 
Eat prepared food by Tukey’s studentized range test fewer than 
95% reliability. We investigated TEMPO BCL method identifying 
characteristics of B. cereus with MYP agar. There were no dif-
ferences that the results between MYP agar and TEMPO BCL 
method for detection of B. cereus.
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P01 -049

Effect of Gallus domesticus (Yeonsan ogolgye) Extracts 
on Osteoblast Differentiation and Osteoclast Formation

Han Seok Yoo*, Kang-Hyun Chung, Kwon-Jai Lee1, Da Hye 
Song2, Jeong Hee An2

Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea, 1Department of 
Advanced Materials Engineering, Daejeon University, Korea, 
2Division of Food Bioscience, Konkuk University, Korea

The principal objective of this study was effects of　Gallus dome-
sticus　(Yeonsan ogolgye, GD) extract on osteoblasts differenti-
ation and osteoclasts formation at the cellular level.　 Gallus 
domesticus (Yeonsan ogolgye) extract was prepared using 
ethanol and water solution. In order to observe the effects on 
osteoblasts differentiation, we measured cell viability and 
alkaline phosphatase activity against MG-63 and raw 264.7 cell. 
In the MG-63 cells, water extract from GD showed a more than 
83% of viability at all concentrations, and the ethanol extract 
was showed 64% to 89% at a 250 mg/mL concentration. The 
water extract was not toxicity, but the ethanol extract showed 
the toxicity all the range concentration in the RAW 264.7 cell. 
Our result observed that the water extract from flesh of 1 years 
cock showed high the alkaline phosphatase activity 140.6% at 
1,000 mg/mL. Our result demonstrate that the water extract of 
GD increase the proliferation and bone-forming activity of osteo-
blasts, and inhibit the activity of bone-resorbing osteoclasts.

P01 -051

Determination of Seven Minerals in Breakfast Cereal by 
Inductively Coupled Plasma-optical Emission 
Spectrometry

Suyeon Lee*, Jung eun Seo, Dong sik Jeong, Cheong-Tae Kim, 
Kwang Bo Ahn, Soo-hyun Park
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

A simultaneous quantitative method for seven nutritional ele-
ments (calcium, iron, magnesium, phosphorus, potassium, 
sodium and zinc) was validated through international proficiency 
test (FAPAS proficiency test 1880). The reference material was 
well-homogenized breakfast cereal purchased from Fera Science 
Ltd. The sample was digested with nitric acid using microwave 
digestion system. The digested sample was analyzed by induc-
tively coupled plasma with optical emission spectrometer (ICP- 
OES). The wavelengths for detection were set at 317.933 nm 
for calcium, 238.204 nm for iron, 285.213 nm for magnesium, 
213.617 nm for phosphorus, 766.490 nm for potassium, 
589.588 nm for sodium, and 206.200 nm for zinc. The results 
were 32.0, 209.4, 124.1, 476.2, 929.5, 4041.5, and 2.8 mg/kg 
with 0.9, 1.9, 0.7, 0.5, 0.7, 1.3, and 0.6 of z-scores each for 
calcium, iron, magnesium, phosphorus, potassium, sodium and 
zinc. Therefore, it was verified that the analytical method using 
a microwave digestion system and ICP-OES was accurate and 
reliable to simultaneously determine seven minerals in break-
fast cereal.

P01 -050

Determination of Three Heavy Metals in Chilli Powder 
by Inductively Coupled Plasma with Mass Spectrometer

Suyeon Lee*, Dong Sik Jeong, Jung Eun Seo, Cheong-Tae Kim, 
Kwang Bo Ahn, Soo-hyun Park
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

An analytical method for simultaneously quantifying heavy 
metals (arsenic, lead, and cadmium) was validated through an 
international proficiency test (FAPAS proficiency test 07239). 
Chilli powder was used as a reference material, which had 
been distributed by FERA Science Ltd. A microwave digestion 
system was used for acid digestion of the samples. The digested 
sample solutions were injected into inductively coupled plasma 
(ICP) for ionization, and the ionized analytes were determined 
by mass spectrometer (MS). The selected isotopes were 75As 
for arsenic, 111Cd for cadmium and 208Pb for lead. The four-point 
calibration curves covering the range 0.4-10 μg/L were estab-
lished with R-square over 0.999 for each heavy metal. The result 
of arsenic was 931 μg/kg with 0.0 as z-score, and the result of 
lead was 687 μg/kg with 0.2 as z-score. Additionally, the deter-
mined concentration of cadmium was 1,011 μg/kg, and its z-score 
was 0.9. Accordingly, it was verified that simultaneous quanti-
tative method using microwave digestion system and ICP-MS 
was applicable for determining arsenic, lead and cadmium in 
chilli powder.

P01 -052

Study of DNA Degradation Induced by Irradiation in 
Maize

Suyeon Lee*, Kyung-Suk Ryu, Jae-Yeon Lee, Sang-Mo Kang, 
Hyun-Jung Jung, Eu-Jin Kwon, Eun-Jeong Lee, Byeong-Keun 
Kim, Cheong-Tae Kim, Kwang-Bo Ahn, Soo-hyun Park
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

Food processing involves mechanical stress such as high tempe-
rature, pH variations, enzymatic activities and fermentations 
affect the degradation of DNA. DNA quality is a significant para-
meter for detecting target genes and degree of degradation 
DNA in processed food may affect the quality of PCR analytical 
results. When cells in the food are irradiated, the energy from 
the radiation breaks the bonds in the DNA molecules and lead 
to degradation of the DNA. It may affect the quality of PCR results 
and detection of genes. In this study, DNA concentration and 
purity was checked by the effect of irradiation dose (0, 5, 10, 
and 20 kGy at room temperature) The degradation of plant and 
GM screening genes in ground GM maize MON89034 was visu-
alized by agarose gel electrophoresis of PCR products. The data 
showed that at least 20 kGy irradiation did not alter transgenic 
(screening genes) and plant genes DNA sequences. Although a 
profound impact on DNA degradation was seen during the 
processing, DNA could still be reliably quantified by PCR. 
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P01 -053

Evaluation of Analytical Method for Carbonyl 
Compounds from No-smoking Aid Products

Jeong Sook Kim*, Young Ji Jo, Han-Seung Shin
Department of Food Science and Biotechnology and Food and 
Bio Safety Research Center, Dongguk University, Korea

Carbonyl compounds are a group of potentially carcinogens 
that are possibly presented in no-smoking aid products. Acetal-
dehyde, formaldehyde, acetone, acrolein, propionaldehyde, 
and crotonaldehyde are the most common carbonyl compounds 
in no-smoking aid products. Propionaldehyde and crotonalde-
hyde are a weak carcinogen, and acetaldehyde and formaldehyde 
have been evaluated by IARC (International Agency for Research 
on Cancers) the most carcinogenic compounds to humans. In 
this study, we evaluated the carbonyl compounds in no-smoking 
aid products. Each product is derived by 2,4-dinitrophenyl-
hydrazine solution for preparations of analytical evaluation. 
The fraction containing carbonyl compounds is eluted, then 
quantitatively analyzed by combined high performance liquid 
chromatography with fluorecence detector.

P01 -055

Studies on the Application of Dried Herbs for the 
Photostimulated Luminescence (PSL) Standards

Suyeon Lee*, Eun-Jung Lee, Jae-Han Park, Cheong-Tae Kim, 
Kwang Bo Ahn, Soo-hyun Park
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

Korea’s Ministry of Food and Drug Safety specifies the paprika 
used as standards to determine the PSL routine calibration that 
is to validate the state of instrument and analytical measure-
ment conditions. However, un-irradiated paprika showed inter-
mediate values of PSL photon counts (PCs) because of a high 
mineral content having a natural signal induced by uranium, 
thorium and potassium contents in the soil and rocks. This study 
attempted to determine whether dried herbs are applicable for 
the PSL routine calibration. The total of 4 dried herbs (green 
tea, rosemary, turmeric and cinnamon) was irradiated with a 
60Co γ-ray source at 8 kGy. The PCs of un-irradiated samples 
below 700 correspond to negative. Irradiated rosemary and 
turmeric showed PCs of more than 5,000, indicating irradiation 
treatment (positive). Irradiated cinnamon also showed positive 
PCs but low PCs as 6352. Intermediate counts (PCs 700-5,000) 
were observed in irradiated green tea. These results suggest 
that it is possible to applicate rosemary and turmeric as stan-
dards with the exception of cinnamon and green tea. Irradiated 
cinnamon and green tea containing low levels of minerals were 
not sensitive to PSL.

P01 -054

Analysis of Artificial Sweeteners in Beverages by 
LC/MS/MS

Suyeon Lee*, Yumi Park, Cheong-Tae Kim, Kwang Bo Ahn, 
Soo-hyun Park
Food Safety Research Institute, NONGSHIM CO., LTD., Korea

Sometimes not-permitted food additives sometimes used to be 
detected in imported foods due to the difference in the utiliza-
tion standards of food additives among countries recently. 
Therefore, an analytical method for establishment of not-per-
mitted sweeteners in foods is required. So, an analytical method 
of artificial sweeteners is needed in aspect of prior prevention. 
In this study, it was established the simultaneous analytical 
method of permitted sweeteners (acesulfame-K, aspartame, 
sodium saccharin, and sucralose) and not-permitted sweeteners 
(cyclamate, dulcin, and alitame). A method for analysis of seven 
artificial sweeteners in beverage samples was developed using 
LC/MS/MS. The analysis method of artificial sweeteners in beve-
rage products was confirmed and validated through certified 
reference material (CRM) and the international proficiency tests. 
The international proficiency tests were carried out with the 
soft drink (FAPAS proficiency test 03124) including artificial sweet-
eners provided by Food Analysis Performance Assessment 
Scheme (FAPAS, UK).

P01 -056

Development and Validation of an Analytical Method 
for Quantification of α-Dicarbonyl Compounds in Soy 
Sauce Model System

Ji Yoon Cha*, Jun-Hyun Jeong, Mina K. Kim, Kwang-Geun Lee
Dongguk University, Korea

The α-dicarbonyl compounds (α-DCs), including glyoxal (GO), 
methylglyoxal (MGO), and diacetyl (DA) are toxic Maillard 
reaction product (MRPs) commonly present in food products. 
The purpose of this study was to develop an analytical method 
for α-DCs using GC/NPD. To simplify analytical method, the 
procedure was conducted by derivatization and liquid-liquid 
extraction. The linearity values were obtained higher than 0.99 
and recovery efficiency was ranged from 92.80% to 112.93%. 
The limit of detection (LOD) was ranged from 0.04 μg/g to 0.07 
μg/g and the limit of quantification (LOQ) was ranged from 
0.12 μg/g to 0.22 μg/g. The inter-day precisions for GO, MGO, 
and DA were ranged from 1.98% to 9.26%, from 3.38% to 9.35%, 
and from 7.22% to 9.24%, respectively. The intra-day precisions 
for GO, MGO, and DA ranged from 0.85 to 9.22%, from 2.23% 
to 3.67%, and from 0.67% to 5.02%, respectively. Total 20 sam-
ples of soy sauces were selected and analyzed for validation of 
developed method. The amounts of detected α-DCs in soy 
sauce ranged from 5.60 μg/g to 31.71 μg/g for GO, from 14.43 
μg/g to 267.58 μg/g for MGO, and from 0.47 μg/g to 5.48 μg/g 
for DA.
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P01 -057

Validation of Analytical Method for α-Dicarbonyl 
Compounds in Commercially Available Fruit Wines 
Using GC/NPD

Jun Hyun Jeong*, Jiyoon Cha, Mina K. Kim, Kwang-Geun Lee
Dongguk University, Korea

α-Dicarbonyl compounds (α-DCs) including glyoxal (GO), methyl-
glyoxal (MGO), and diacetyl (DA) are intermediate products 
formed by Maillard reaction. The α-DCs have received much 
attention recently due to the report on its respiratory toxicity. 
The purpose of this study was to develop an analytical method 
for α-DCs using GC/NPD and to quantify the contents of α-DCs 
in fruit wine samples. The linearity value was obtained higher 
than 0.99 and the limit of detection (LOD) was ranged from 
0.04 to 0.07 μg/mL and the limit of quantification (LOQ) was 
ranged from 0.12 to 0.22 μg/mL. Recovery efficiency ranged 
from 91.78 to 105.07% on 1, 10, and 50 μg/mL. The intra-day 
precisions for GO, MGO, and DA ranged from 1.57 to 8.49%, 
from 0.74 to 3.58%, and from 1.38 to 2.91%, respectively. The 
inter-day precisions for GO, MGO, and DA ranged from 2.05 to 
5.66%, from 2.06 to 5.28%, and from 2.04 to 3.15%, respectively. 
A total of 24 samples of fruit wine samples were selected and 
analyzed for validation of method. The amounts of detected α
-DCs in fruit wines ranged from 29.30 to 60.48 μg/mL for GO, 
from 1.79 to 78.13 μg/mL for MGO, and from 0.15 to 55.06 μg/ 
mL for DA.

P01 -059

Development of Detection Methods for Discriminating 
Different Coffee Species (Arabica and Robusta)

Ha Yan Song*, Soo-young Jeong, Mina K. Kim, Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea

Coffee is one of the most consumed drinks in the world. Among 
all of the species available, the most consumed coffee included 
Coffea arabica L. (arabica coffee) and C. canephora Pierre 
(robusta coffee). These two species have different commercial 
values and unique sensory characteristics with arabica having 
higher market value than robusta. Due to the price differences 
between two species, adulterated coffee are distributed in 
market in which contained cheap robusta in the arabica coffee. 
A new method was developed to detect coffee adulteration 
between two species, utilizing chemical markers. Monosaccha-
rides (mannose, rhamnose, glucose, galactose, xylose, and 
arabinose), trigonelline, and nicotinic acid were set as chemical 
markers to qualitatively and quantitatively assess coffee authen-
ticity. Further, β+γ tocopherol was key marker to discriminate 
between two species. The chemical markers were analyzed 
high performance liquid chromatography. Mixed arabica with 
robusta with mixing ratio more than 1% (w/w) were significantly 
different in mannose, glucose, and nicotinic acid contents 
(p<0.05). Also, β+γ tocopherol was significantly different at 4% 
(w/w) mixed robusta in arabica coffee.

P01 -058

Effect of Sterilization Condition on the Physiochemical 
Characteristics of Buckwheat Soksungjang Sauce

Kyoungkyu Kang*, Dongryeol Baek, Jinsook Kim, Gichang 
Kim, Kyungmi Kim, Songe Choi
Agro-food Resources, National Academy of Agricultural 
Science, Rural Development Administration, Korea

We investigated the physicochemical quality characteristics of 
Buckwheat Soksungjang sauce by three different conditions 
(121°C/20 min, 115°C/30 min and 110°C/50 min) for optimizing 
sterilization condition. We analyzed salinity, pH, acidity, water 
activity, color, aminotype nitrogen content, total sugar content, 
antioxidant activity and total microbial count, yeast and mold 
count. DPPH and content of total polyphenol of sterilized Buck-
wheat Soksungjang sauce (DPPH radical scavenging activities 
83.16-88.55% and total polyphenol contents 23.90-26.58 mg/ 
100g) increased than non-sterilized sample (DPPH radical sca-
venging activities 46.25% and total polyphenol contents 21.64 
mg/100g) but there were no significant differences among 
three conditions of sterilization. Total microbial counts of non- 
sterilized sample was 2.52×108 CFU/g and it decreased at the 
sterilization condition of 121°C/20 min and 115°C/30 min under 
10 CFU/g. However, total microbial count of Buckwheat Sok-
sungjang sauce heated at 110°C/50 min was over 103 CFU/g. 
This condition was not appropriate to sterilization and also 
changes of physiochemical characteristics of other two samples 
need to be analyzed during storage time.

P01 -060

Development of Analytical Methods for Adulteration 
Coffee

Ha Yan Song*, Su Jeong Kim, Ja Myung Yu, Mina K. Kim, 
Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea

Coffee is one of the most popular beverages consumed all over 
the world. With high demand of this product, adulterated 
coffee are also commercialized in the market by mixing fraud 
materials such as soybean, coffee husk, and barley in the coffee 
bean. To this date, limited analytical methods were developed 
for detecting the adulterated coffee. This study carried out on 
new analytical resources for detection of ground roasted coffee 
adulteration, utilizing model system with roasted rice, roasted 
malt as materials of fraud. The chemical markers, including mono-
saccharides (mannose, rhamnose, glucose, galactose, xylose, 
and arabinose), trigonelline, and nicotinic acid were analyzed 
to qualitatively and quantitatively assess coffee authenticity. 
Most monosaccharides, trigonelline, and nicotinic acids were 
significantly different at 5% (w/w) mixed ratio of fraud material 
(p<0.05). These results correspond to monosaccharides, trigo-
nelline, nicotinic acids of pure raw materials, confirming that it 
can be used as a useful analytical method for detection of adul-
terants in ground roasted coffee.
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P01 -061

Optimization of Isolating Exosomes Derived From 
Breast Milk for Functional Study

Brighton E. Maburutse*, Mi Ri Park, Sangdon Ryu, Sangnam 
Oh, Younghoon Kim
Department of Animal Science and Institute of Milk Genomics, 
Chonbuk National University, Korea

Exosomes are nano-sized vesicles (30-100 nm) of endosomal 
origin produced by different cells to the extracellular environ-
ment. Exosomes contain a substantial amount of RNA (mainly 
mRNA and microRNA) as well as many proteins. In recent 
decade, many reports showed breast milks carried functional 
microRNAs in extracellular vesicles such as exosomes to reci-
pients then influence their developmental process and immunity. 
However, isolation method for exosomes derived from breast 
milk for their biological studies has not been described clearly. 
In this work, differential ultracentrifugation as a conventional 
method, ultracentrifugation with some modification such as 
additional precipitations, ultrafiltration, and Exoquick-TC as a 
commercial reagent were adopted to compare the yield of 
total RNA, their purity and exosome internalization assay. Exo-
quick precipitation yielded the highest RNA but with lowest 
purity and ultracentrifugation with EDTA dilution had the lowest 
yield of but with highest purity. Small RNA distributions were 
significantly variable with methods. All Exosomes were success-
fully internalized in Raw cells and intestine cells with time and 
temperature dependence.

P01 -063

Discrimination of Geographical Origins of Raw Ginseng 
Using the Electronic Tongue

Hyemin Dong*, Ji Young Moon, Suel Hye Hur, Seong Hun Lee
National Agricultural Products Quality Management Service, 
Experiment Research Institute, Korea

The geographical origins of raw ginseng were discriminated 
using a electronic tongue (astree II). The data were statistically 
analyzed on the basis of canonical discriminant analysis (CDA), 
principal component analysis (PCA), discriminant function ana-
lysis (DFA) and taste screening. Results of PCA and DFA showed 
that the geographical origins of the samples were discriminated 
with a few overlap samples between the domestic raw ginseng 
and the imported one. The sensor profile patterns of bitterness 
and umami of the domestic raw ginseng made a contrast with 
the imported one. In the event of umami, the domestic raw 
ginsengs were higher than the imported one. In case of bitter-
ness, the imported raw ginsengs were higher than the domestic 
one. The CDA result showed that the accuracy of origin discri-
mination of domestic and imported raw ginseng was 92.86% 
and 98.78%, respectively. Also, total accuracy of origin discrimi-
nation was 96.38%. The distance between centroids of each 
group was 3.6197. On the basis of this study, the electronic 
tongue analysis could be used to efficiently differentiate the 
geographical origin of raw ginseng.

P01 -062

Quality Characteristics of Muffins Containing Rice 
Powder

Ji Hyeong Kim*, Hae Ryoung Seo, Gyeong Ji Kim, Da Hye 
Song, Jeung Hee An
Division of Food Bioscience, Konkuk University, Korea

This study investigates the quality characteristics of muffins 
prepared with various concentrations of rice powder. Muffins 
are prepared by additions of 0, 25, 50, 75, and 100% rice powder 
to the flour for basic formulation. Heights decrease significantly 
when the amount of rice powder increases. When the weight 
is being measured, there are no meaningful differences bet-
ween the samples. As a result, from measuring the colors, the 
lightness, redness and yellowness of muffins was not signifi-
cantly difference as the concentrations of the powder increase. 
When measuring the texture of rice powder muffins, the soft-
ness, cohesiveness, gumminess, chewiness, springiness, and 
adhesiveness increase, but the hardness and volume decrease 
as the concentrations of rice powder increase. When the sensual 
qualities of the muffins are measured, the color, sweetness, 
softness and overall quality of all of the samples have shown 
significant differences, and the muffins containing 50% of rice 
powder reveal the highest sensual quality indexes.

P01 -064

Analysis of Calcium Carboxymethyl Cellulose and 
Sodium Carboxymethyl Starch in Food and Health 
Function Food Using Liquid Chromatography Equipped 
with Refractive Index Detector

Nae In Chang*, Mi Hyun Ka, Heung Youl Lim, Cheon Hoe Kim
Korea Health Supplement Association Sub., Korea Health 
Supplement Institute, Korea

An analytical method of calcium carboxymethyl cellulose (Ca-CMC) 
and sodium carboxymethyl starch (Na-CMS) in food and health 
functional food was optimized. Ca-CMC and Na-CMS are the 
calcium and sodium salt of cellulose and starch derivatives with 
carboxymethyl groups bound to some of the hydroxyl groups, 
respectively. These are widely used in various industries, mostly 
employed for viscosity modifier or thickener, stabilization of 
emulsions, film former and binder in pharmaceutical and food 
industries. As a result of exposure to Ca-CMC and Na-CMS, 
however, it could attribute to adverse health related issues for 
certain individuals. Until now, Ca-CMC and Na-CMS in functional 
foods could only be confirmed using identification, purity and 
loss on drying methods according to Korea food additives code. 
Therefore, an effective analytical method would be required to 
rapidly screen over commercial products. Various analytical 
methods were examined so as to increase the sensitivity of the 
proposed method. Finally, the method was optimized and vali-
dated using HPLC equipped with RI detector which was consi-
dered as the most appropriate analytical method for target 
compounds.



303

2016 KoSFoST International Symposium and Annual Meeting

P01 -065

Analysis of Acrylamide in Potato Chips Using QuEChERS 
Method and LC/MS/MS

Dongsup Lee*, Jungseop Roh, Myungkyo Jung
Safety Guarantee Institute, HAITAI Confectionery & Foods Co., 
Ltd., Korea

Conventional sample preparation method (MFDS, 2007-10) of 
acrylamide analysis present a low recovery rate of 60%. QuE-
ChERS (quick, easy, cheap, effective, rugged, and safe) method 
was applied to increase recovery rate of acrylamide analysis in 
potato chips, and the results were compared to conventional 
method. The modified QuEChERS method, which was originally 
designed for the analysis of pesticides in food was employed as 
an extraction (Agilent Bond Elute QuEChERS Extraction kit, con-
taining MgSO4, and NaCl) and clean up (Dispersive SPE tube, 
containing PSA, and MgSO4) protocol. For the determination of 
acrylamide, Isotope (13C3 -acrylamide) was used as the internal 
standard and reverse phase column(C18, 2.1 mm x 100 mm, 
1.7 μm) was used by LC/MS/MS, in the condition of isocratic 
elution and positive electro spray ionization mode. Recovery 
rate of acrylamide has increased significantly from 60% (Conven-
tional method) to 90% (QuEChERS method).

P01 -067

Analysis of Volatile Compounds in Comparison to 
Roasted Beans and Coffee Brews from Different Area 
by HS-SPME-GC/MS

Jungseop Roh*, Mili Ryu, Hyesook Ghim1, Myungkyo Jung
Safety Guarantee Institute, HAITAI Confectionery & Foods Co., 
Ltd., Korea, 1Bokkum Coffee, Korea

The aim of study was to analyze the volatile compounds in com-
parison to roasted beans and coffee brew which were harvested 
from different area. The volatile compounds of roasted beans 
and brewed coffee from five different countries (Brazil, Colombia, 
Guatemala, Kenya, and Indonesia) were studied by HS-SPME- 
GC/MS. Eighteen volatile compounds in roasted beans were 
identified. Major compounds were 2-furanmethanol, pyridine, 
furfural, methylpyrazine, 2-furanmethanol acetate, and so on. 
Twelve volatile compounds in brewed coffee were identified. 
Major compounds were 5-methyl-2-furancarboxaldehyde, 2-fu-
ranmethanol, furural, 1-(2-furanyl) ethanone, 2-furanmethanol 
acetate and etc. Roasted beans were detected more volatile 
compounds than brewed coffees despite of the same beans. 
Furthermore, Latin American coffee beans were analyzed more 
volatile compounds than coffee beans from other countries in 
both roasted beans and coffee brews.

P01 -066

Comparison of IAC and QuEChERS Method for Analysis 
of Mycotoxins

Hyunjae Rha*, Miyeon Cho, Jungseop Roh, Myungkyo Jung
Safety Guarantee Institute, HAITAI Confectionery & Foods Co., 
Ltd., Korea

Mycotoxins are considered to be one of the most important 
natural contaminants in foods and feeds. Regarding the extrac-
tion step, mycotoxins analysis has required Immuno affinity 
columns. The IAC clean-up is safe, rapid and highly selectives; 
however, it is limited by the availablility of immune antibodies. 
Because of using the each IAC columns for analysis of multi 
mycotoxins, there is a drawback expensive price ever. So in this 
work, we aimed to develop an effective method for analysis 9 
mycotoxins by QuEChERS. For the determination of mycotoxins, 
QuEChERS (quick, easy, cheap, effective, rugged, and safe) method 
was initially developed. Throughout the validation experiments, 
9 mycotoxins were 70-112% overall recoveries achieved except 
Deoxynivalenol. We compared QuEChERS method against sam-
ple preparation using an IAC column; the recovery and specificity 
were comparable for the two methods, however the QuEChERS 
method could obtain more time-saving and cost-effective.

P01 -068

Effect of Coffee Roasting Time and Heat Supply in 
Formed the Volatile Flavor from Coffee Bean

Jungseop Roh*, Mili Ryu, Hyesook Ghim1, Myungkyo Jung
Safety Guarantee Institute, HAITAI Confectionery & Foods Co., 
Ltd., Korea, 1Bokkum Coffee, Korea

The aim of study was to investigate change in the volatile flavors 
in coffee resulting from different roasting time and heat supply. 
The coffee bean which was from Gutemala was prepared light, 
medium, and dark roast. According to proceeding roasting time, 
pyridine was measured more higher. While the roasting progress, 
increase of kinds of pyrazine was decreased. Also, heat supply 
was conducted two methods (LHT: Low to High temperature 
and HLT: High to Low temperature). The number of volatile 
compounds was detected 11 compounds in LHT method and 
13 compounds in HLT method. Common compounds were 
2-furanmethanol with caramel flavor, 5-methyl-2-furancarbox-
aldehyde with sweet flavor, pyridine with smokey, methylpy-
ranzine with nutty, and furfural with woody. It seems that the 
heat supply didn’t significantly affect to form the volatile com-
pounds.
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P01 -069

Quantification of Propionic Acid from Scutellaria 
baicalensis

Eunjung Son*, Ho Kyeong Kim, Hyun Sik Kim1, Mee Ree Kim2, 
Dong-Seon Kim 
Korea Institute of Oriental Medicine, Korea, 1Korea Basic 
Science Institute, Korea, 2Chungnam National University, 
Korea

Propionic acid is a widely used preservative in the food industry 
that affects the quality of foods. Until now, it has been mainly 
formed by artificial synthesis or fermentation. In the case of 
natural products or their derivatives, the presence of propionic 
acid is viewed as a sign that an additive has been introduced 
for antimicrobial effects. In this work, the propionic acid that 
occurs in Scutellaria baicalensis roots was studied. A quantita-
tive analysis method was developed and validated for propionic 
acid level. It showed good linearity (R2> 0.9999), low LOD (0.60 
μg/mL) and LOQ (2.00 μg/mL) values, and fine intra-day (1.0- 
2.4%) and inter-day (1.4-2.5%) precision values, and the recovery 
rate ranged from 95.4 to 100.2%. The method was applied to 
the analysis of Scutellaria baicalensis roots collected in Korea 
and China. The detection rate for all samples was 94.0%. The 
average concentration was 0.41±0.24 mg/g from the China 
samples and 0.76±0.28 mg/g from the Korea samples. This 
study reports, for the first time, that propionic acid exists in 
Scutellaria baicalensis roots, providing a useful UHPLC analysis 
method for propionic acid quantification.

P01 -071

Analysis of Ethanol in the Soy Sauce Using an 
Electronic Nose for Halal Food Application

Bong Soo Noh*, Su Won Park, Soo Jin Lee, You Sin Sim1, Jin 
Young Choi2

Department of Food Science and Technology, Seoul Women's 
University, Korea 1Division of Industry Services, Food Research 
Institute, Korea, 2Department of Food Science and Nutrition, 
Shinhan University, Korea

The objective of this study is to analyze ethanol contents in soy 
sauce using mass spectrometry based on electronic nose (E-nose). 
It was investigated whether it is used for halal certification to 
replace GC analysis. Firstly, the 24 kinds of soy sauce were ana-
lyzed by GC-FID. It was the authorized method for ethanol. 
Ethanol was detected in 13 kinds of soy sauce and the range of 
ethanol concentration was 0.004-1.7%. The data obtained from 
E-nose was used for DFA. Through the addition method, the 
yield was more than 96.6% accuracy when the ethanol concen-
tration was higher than 0.5%. A relation function between DF1 
value obtained by electronic nose and ethanol concentration 
was found. Consequently, using the E-nose based on a MS 
system is an efficient method as the primary screening role for 
halal certification.

P01 -070

Flavor Analysis of Distilled Soju Using an Electronic 
Nose and Electronic Tongue by Aging Period and 
Packing Container

Hyo Yeon Jung*, Bong Soo Noh
Department of Food Science and Technology, Seoul Women's 
University, Korea

The objective of this study was to analyze the flavor patterns of 
distilled soju by aging period and packing container using a 
mass spectrometry-based electronic nose and an electronic 
tongue. Three types of container; stainless container, pottery 
and oak barrel were used and aged for 12 month. The obtained 
discriminant function analysis plot by the electronic nose ana-
lysis showed that distilled soju aged in stainless container had 
less change of flavor pattern for 12 month aging rather than 
others. Flavor pattern of distilled soju aged in oak barrel was 
significantly changed at the time of 9 month and showed a 
tendency to increased volatile compounds. According to the 
results of the electronic tongue, distilled soju has been made 
the overall harmony of taste by aging. Compared to the sensi-
tivity value of each taste sensor, intensity of bitterness and 
umami were increased in stainless container and pottery. 
However, intensity of bitterness and sweetness in oak barrel 
were decreased for aging and sourness and umami were 
increased. Therefore, electronic nose and tongue could be 
used for evaluations during new product development.

P01 -072

Analysis of Volatile Changes Occurred from Noodle Cup 
during Thermal Treatment Using an Electronic Nose

Hyo Yeon Jung*, Bong Soo Noh
Department of Food Science and Technology, Seoul Women's 
University, Korea

The objective of this study was to analyze the volatile changes 
occurred from noodle cup during thermal treatment using a 
mass spectrometry-based electronic nose. The obtained dis-
criminant function analysis plot by the electronic nose analysis 
showed that volatile compounds of heated water in the noodle 
cup were increased by the interaction between container and 
water as the heating time increased. Conversely, volatile com-
pounds of the container itself were decreased. It is determined 
that volatile compounds from the packaging material migrate 
into the water. In the case of heated noodle soup, volatile com-
pounds increased compared to the control from 4 min. Accor-
ding to the results of GC/MS, toluene, nonanal, propanoic acid, 
2-methyl-, 3-hydroxy-2,4,4-trimethylpentyl ester and 2,2,4- TPD 
were detected. Propanoic acid, 2-methyl-, 3-hydroxy-2,4,4-tri-
methylpentyl ester is a substance having a rancid flavor that 
can be migrate from the adhesive and 2,2,4-TPD is known as a 
plasticizer used for the surface coating of the packing material.
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P01 -073

Analysis of Functional Constituents and Evaluation of 
Biological Activities of Mulberry (Morus alba L.) Twigs 
Extracts Fermented with Mulberry Fruits

Jong Deok Yoon*, Dong Hee Lee1, Young Hee Jeon1, Ye Seul 
Kim, Sung Tae Choo, Sang Won Choi1,2

Ebeeche Inc., Korea, 1Department of Food Science and 
Nutrition, Catholic University of Daegu, Korea, 
2Starberryhouse Inc., Korea

Our recent study revealed that mulberry (Morus alba L.) twigs 
were found to have anti-diabetic activity in vivo experiments. 
In addition, mulberry twigs have been reported to possess 
strong anti-inflammatory and anti-aging activities. It was found 
that oxyresveratrol glycosides were mainly responsible for bio-
logical activities of mulberry twig extract. The mulberry twig 
extracts fermented with mulberry fruits showed strong DPPH 
radical scavenging activity and α-glucosidase and tyrosinase 
inhibitory activities compared to non-fermented mulberry twig 
extracts. The fermented mulberry twig extract was shown to 
have major biological principles such as oxyresveratrol aglycone, 
moracin, and flavonoids by HPLC analysis. Thus, these results 
suggest that the fermented mulberry twigs extracts could be 
used as potential sources of functional beverages.

P01 -075

Identification of Odor-active Compounds in Commercial 
Distilled Soju

Seung-Joo Lee*, Kwang-Jin Shin
Department of Culinary & Foodservice Management, Sejong 
University, Korea

The aim of this work to identify odor-active (OA) compounds in 
commercial distilled soju. Six samples were submitted to solid 
phase micro-extraction (SPME) and odor active compounds 
were detected by gas chromatography-olfactometry (GC-O). 
Four judges evaluated volatiles in each sample by GC-O using 
detection frequency method. Compounds shown to be odor- 
active by GC-O were identified by GC-MS and Kovats retention 
indices. A total 44 OA compounds were detected, including 21 
esters, 8 alcohols, 4 miscellaneous and 11 unknown components. 
Major OA compounds detected in at least three samples were 
ethyl-3-methylbutanoate, iso-buthyl alcohol, iso-amyl acetate, 
ethyl hexanoate, ethyl heptanoate, ethyl octanoate, ethyl deca-
noate, diethyl butanedioate, 2-phenyl ethanol, and ethyl tetrade-
canoate.

P01 -074

Biological Activity of Oxyresveratrol and Moracin 
Derivatives from Morus Root Bark

Jong Deok Yoon*, Young Hee Jeon1, Dong Hee Lee1, Ye Seul 
Kim, Sung Tae Choo, Sang Won Choi1,2

Ebeeche Inc., Korea, 1Department of Food Science and 
Nutrition, Catholic University of Daegu, Korea, 
2Starberryhouse Inc., Korea

Oxyresveratrol and two moracin derivatives such as chalcomo-
racin and mongolicin have been isolated and identified from 
mulberry (Morus alba L.) root barks. Oxyresveratrol had strong 
DPPH radical scavenging activity comparable to an well-known 
antioxidant, L-ascorbic acid, and stronger tyrosinase inhibitory 
activity than that of arbutin. Meanwhile, chalcomoracin and 
mongolicin exhibited strong collagenase, elastase, and tyrosi-
nase inhibitory activities compared to well-known enzyme 
inhibitors such as EGCG, oleanolic acid, and arbutin. Further 
studies are now in progress on evaluation of their whitening 
and anti-wrinkle effects in human dermal fibroblasts. Thus, 
these results suggest that oxyresveratrol and moracin derivatives 
from Morus root barks may be useful as a potential whitening 
and anti-wrinkle agents in cosmeceuticals.

P01 -076

Analysis of Volatile Compounds in Aged Distilled Soju
Using Different Kinds of Containers

Seung-Joo Lee*, Wan-Keun Kim
Department of Culinary & Foodservice Management, Sejong 
University, Korea

This study was conducted to compare and analyze the volatile 
compounds of commercial and lab-prepared aged distilled soju. 
Commercial soju was purchased in local market and distilled 
soju made by rice using vacuum distillation were aged for 6 and 
12 months in room and constant temperature, respectively. 
Aging containers were pottery, oak and stainless steel, respec-
tively. Total 19 samples were extracted using solid phase micro 
extraction (SPME), and extracts were analyzed by GC and GC-MS. 
A total of 119 volatile compounds, including 52 esters, 21 alcohols, 
7 ketones, 2 acids, 1 aldehyde, and 36 miscellaneous compo-
nents, were identified. Esters and alcohols were the largest 
groups among the quantified volatiles. Principal component 
analyses (PCA) was applied to differentiate commercial and 
aged distilled soju samples by aging time and containers. Aged 
distilled soju were distributed on the positive side of PC 1, while 
commercial samples were on the negative side of PC1. Accor-
ding to containers, samples aged in oak were positioned on the 
positive side of PC2, whereas samples aged in pottery and 
stainless steel were on negative of PC2.
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P01 -077

Antioxidant Activities of Methanol Extract from Several 
Mixed Grains

Dong-Seok Kang*, Nam-Seok Kim, Hyun-Joo Yoo, Moon-Gu Cho
Department of Food Biotechnology, Woosuk University, Korea

The purpose of this study was investigate the contents of anti-
oxidant activities in some traditional and a few super food mixed 
rice. The contents of the total polyphenol, flavonoid and tannin 
were extracted from 9 samples with 80% methanol, and mea-
sured the biochemical activity. As a result, the contents of the 
total polyphenol, flavonoid and total tannin were 206.5-452, 
0.126-0.340, and 548.06-774.82 μg/mL, respectively. The tradi-
tional five grains showed the highest values except DPPH radical 
scavenging activity. DPPH radical scavenging activity showed 5 
to 40.3% higher in eight samples than the traditional five grain 
sample. From these results, a mixture of five grains, may equal 
or considerably higher the healthy diet effect with super food. 
This study would able to be realized as basic data for the tradi-
tional mixed grains rice diet for health.

P01 -079

Determination of Acetaldehyde and Formaldehyde in 
Foods by GC-MS Combined by Solid Phase 
Micro-extraction

So Young Kim*, Hye Seung Jeong, Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea

The contents of aldehydes in different food products were 
evaluated using a solid phase micro-extraction (SPME)-GC-MS 
method based on fiber derivatisation with O-(2,3,4,5,6-penta-
fluorobenzyl) hydroxylamine hydrochloride. Validation was 
carried out in food matrices, such as flat fish and seaweed, on 
the base of LOD, LOQ, precision and recovery. LOD values for 
acetaldehyde in flat fish and seaweed were 218.74 and 69.11 
ng/g, respectively, whereas LOQ levels were 662.86 and 209.41 
ng/g, respectively. On the other hand, precisions at three diffe-
rent levels (RSD%) were 3.12-5.99 and 1.69-1.89, respectively, 
whereas recoveries were in the range of 102.41-125.92 and 
100.19-102.49%, respectively. LOD values for formaldehyde in 
flat fish and seaweed were 72.4 and 24.9 ng/g, whereas LOQ 
levels were 219.39 and 75.45 ng/g, respectively. Also, precisions 
at three different levels (RSD%) were determined to be 1.69-1.89 
and 1.48-4.12, whereas recoveries were in the range of 100.19- 
102.49 and 105.83-126.85%, respectively.

P01 -078

Monitoring of the Radioactive Contamination in 
Agricultural Products in Korea 2012-2015

Hyejeong Yun*, Kyong-Suk Hong, Jae-Min Ahn, Sung-Youn 
Kim, Jae-Hwon Lee, Jae-Don Yun, Dong-Ho Kim
Experiment and Research Institute, National Agricultural 
Products Quality Managements Services, Korea

We have measured 131I , 134Cs, 137Cs, 90Sr, and 239+240Pu activity in 
Korea from 2012 to 2015. The samples of cereals 3 kinds (328 
samples), fruits 17 kinds (402 samples), vegetables 45 kinds 
(5,617 samples), beans 4 kinds (55 samples), mushroom 1 kinds 
(2 samples), root and tuber crops 5 kinds (357 samples), and 
special crop 4 kinds (84 samples) were collected 9 different 
location. The activity concentrations of radionuclides in the 131I, 
134Cs, and 137Cs were determined through gamma-ray spectro-
metry measurements made using a hyperpure germanium 
detector, 90Sr was determined through its daughter 90Y using a 
low-background gas flow beta-counter, and 239+240Pu was sepa-
ration using anion exchange, electrodeposited on a polished 
stainless-steel disk and measured by alpha spectrometry. The 
photopeak of 131I, 134Cs, and 137Cs were 364.49 KeV, 604.7 KeV, 
and 661.7 KeV, respectively. The activity of 131I, 134Cs, and 137Cs 
were represented below the minimum detectable activity (MDA). 
Radioactivity of 131I and 134,137Cs in agricultural products were 
below the maximum permitted levels of 300 and 100 Bq/kg, 
respectively. The activity of 90Sr and of 239+240Pu were below the 
MDA. 

P01 -080

Cellular Antioxidant Effects of Coffee Extracts with 
Different Roasting Degrees

A ra Jo*, Soohan Jung, Kwangsuk Ko
Ewha Womans University, Korea

Coffee consumption is continuing to increase due to not only 
its taste and aroma but also its physiological effects. The object 
of this experiment was to investigate the antioxidant effects of 
coffee beans with various roasting degrees. For this experiment, 
roasting degrees of coffee were divided into 4 conditions (light, 
medium, city, and French). The extracts had DPPH scavenging 
effects with increasing concentrations in the range of 0.5 to 2 
mg/mL. Each concentration of extracts exhibited highest DPPH 
scavenging effect in light roasted coffee extract. The scavenging 
effect of coffee extracts on ABTS radicals was no differences 
between groups. Cells treated with coffee extracts showed 
increased intracellular GSH concentration compared with con-
trol group. The intracellular GSH concentration was decreased 
with increased roasting degree. The mRNA expression levels of 
genes involved in GSH synthesis were significantly increased in 
light group compared with control group. From this results, we 
can conclude that the antioxidant property of coffee extracts 
was decreased when the roasting degree of coffee was increased 
and this effects were similar in in vitro system.
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P01 -081

Comparison of Volatile Compounds in Fermented Red 
Pepper Sauces According to Fermentation Periods

Joo Young Lee*, Sang Mi Lee, Eun Ju Lee1, Youn Jeung Cho1, 
Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1Sempio, Fermentation Research Center, 
Korea

Fermented red pepper sauce, which contained ground red 
pepper, garlic, and salt, was inoculated with Lactobacillus 
parabuchneri and fermented for 12 days. Then, volatile com-
pounds in fermented red pepper sauces were investigated and 
compared according to their fermented periods. Volatile com-
pounds in fermented red pepper sauces were extracted using 
stir-bar sorptive extraction (SBSE) and analyzed using gas 
chromatography-mass spectrometry. A total of 137 volatile 
compounds, including 3 acid, 12 aldehydes, 29 alcohols, 8 
benzene and benzene derivatives, 2 phenols, 27 esters, 1 furan, 
3 ketones, 1 lactone, 19 hydrocarbons, 15 sulfur-containing com-
pounds and 17 terpenes, were detected. As fermentation time 
increased, the relative contents of hexan-1-ol, linalool, hexa-
decan-1-ol, octadec-9-en-1-ol, methyl hexadecanoate, ethyl 
hexadecanoate, methyl linolelaidate, ethyl octadeca-9,12-dien-
oate, methyl linoleate, and allyl mercaptan were enhanced 
whereas those of hexanal, hexadecanal, diallyl disulfide, and 
methyl allyl disulfide were decreased.

P01 -083

A Validated Ultra-high-performance Liquid 
Chromatography Method Coupled with Dimethyl 
Sulfoxide Extraction and Photodiode Array Detection 
for the Quantification of 12 Flavonol Glycosides in Food

Sunhyun Park*, Yoonji Heo, Ji-Hoon Kim, Seongweon Jeong, 
You-Shin Shim
Food Standard Research Center, Korea Food Research 
Institude, Korea

An analytical method to simultaneously quantify 12 flavonol 
glycosides in buckwheat, black tea, and wild parsley using ultra 
high-performance liquid chromatography (UHPLC) coupled 
with a simple dimethyl sulfoxide (DMSO) extraction method 
was validated in terms of precision, accuracy, and linearity. 
UHPLC separation of target compounds was performed on a 
C18 column using a photodiode array (PDA) detector set at 350 
nm. Recovery values for flavonol glycosides ranged from 85.44 
to 108.79%. Detection and quantification limits were less than 
0.32 mg/kg and 0.97 mg/kg, respectively. Intraday and interday 
precision was less than 13.69% for all tested samples. DMSO 
extraction coupled with UHPLC-PDA detection may thus be 
more convenient than conventional sample preparation methods 
to test foods.

P01 -082

Quantification of Alcohol Compounds in Gochujang for 
Halal Food Certification via a Simple Dimethyl-sulfoxide 
Extraction Method Followed by Gas 
Chromatography-mass Spectrometry

Sunhyun Park*, Hong-Jin Son, Seongweon Jeong, Jong-Chan 
Kim, You-Shin Shim
Food Standard Research Center, Korea Food Research 
Institute, Korea

An analytical method to determine alcohol composition in fer-
mented Korean foods using gas chromatography-mass spectro-
metry (GC/MS) was validated in terms of precision, accuracy, 
sensitivity, and linearity. GC/MS separation was performed on 
a silica-based INNOWAX column (0.25 μm film thickness, 250 μ
m i.d., 30 m length) coated with polyethylene glycol, and a 
mass selective detector was set to monitor specific ions for 
each alcohol. Detection and quantification limits in the GC/MS 
analyses ranged from 0.25 to 1.16 mg/kg. Intraday and interday 
RSDs were below 7% for individual alcohol compounds, and 
calibration curves exhibited good linearity (r=0.999) within the 
tested range. Recovery values ranged from 90.79% to 101.50%. 
These results suggest that the analytical method described in 
this study may be used to determine the concentrations of five 
alcohol compounds for halal food certification in fermented 
Korean foods such as gochujang, kimchi, and soybean sauce 
(paste, solid, or liquid sample, respectively).

P01 -084

Change of Volatile Compounds in Apples Spoiled by 
Fungal Pathogens during Decay Periods

Seong Mi Kim*, Sang Mi Lee, Neung Kang Heo1, Min Joo 
Kim1, Jeong Ah Seo1, Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1School of Systems Biomedical Science, 
Soongsil University, Korea

Fuji is one of the major varieties of apples and occupies more 
than 80% of apples cultivated in Korea. In this study, the major 
four pathogens isolated from Fuji, such as Alternaria alternate, 
Alternaria tenuissima, Botryosphaeria dothidea and Penicillium 
expansum, were inoculated in disease-free apples of Fuji, respec-
tively. The volatile organic compounds of the spoiled Fuji were 
identified and quantified using GC-MS combined by solidphase 
micro-extraction (SPME) during decay periods. A 5-point decay 
index (DI) was used to determine the spoilage scale of apple 
(DI 0:0% spoilage, DI 1:0-10% spoilage, DI 2:10-35% spoilage, 
DI 3: over 35% spoilage). During decay periods, ethyl acetate 
and ethyl 2-methybutanoate were gradually increased whereas 
2-methylbutyl acetate and hexyl acetate were decreased in all 
of the spoiled apples. Over the DI 2, limonene was significantly 
increased in B. dothidea inoculated apples and ethyl benzoate, 
acetaldehyde, styrene and ethanol were considerably increased 
in apples inoculated by both B. dothidea and P. expansum. In 
contrast, A. alternate and A. tenuissima inoculated apples pro-
duced benzaldehyde gradually during DI 0 to 3.
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P01 -085

Determination of Brominated Vegetable Oil in Soft 
Drink Using Ion Chromatography

Ok-Hwan Lee*, Jae-Min Kim, Seung-Hyun Choi, Sun-Il Choi, 
Tae-Dong Jung, Bong-Yeon Cho, Jin-Ha Lee
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

Brominated vegetable oil (BVO) is a food additive used as an 
emulsifier in soft drinks. BVO in Notrh America, has classified 
as a safe food additive in amounts not to exceed 15 mg/kg in 
the finished soft drinks but it is banned in EU, Asia, South 
America and Australia, and unauthorized in Korea. Therefore, 
analytical method is needed to detect. A sensitive analytical 
method to identify BVO residue in soft drinks was developed 
and validated using ion chromatography with conductivity 
detector. Validation parameters specificity, linearity, LOD, LOQ, 
precision and accuracy were attained. The validated method 
has an analytical range from 1.56 μg/mL to 50 μg/mL in soft 
drink, with an LOD and LOQ range from 0.015 to 0.046 μg/mL, 
respectively. The recoveries of BVO from spiked samples at 
levels of 3.13, 12.5, and 50 μg/mL which ranged from 97.8 to 
107.2% with relative standard deviations between 0.18 to 
0.69%. These results showed that the method validated in this 
study in appropriate for BVO identification and can be used 
maintain the safety of soft drinks containing BVO residue.

P01 -087

Comparative Volatile Profiling of Enzymatically 
Hydrolyzed Rice According to Cultivars

Eun Yeong Son*, Sang Mi Lee, Se Hee Paek1, Sun Hee Kim1, 
Yong Ki Seo1, Young-Suk Kim
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1Foods Research Institute, CJ CheilJedang 
Corp., Korea

Volatile compounds in enzymatically hydrolyzed rice were com-
pared according to cultivars (Ilpoom, Goami-4, Anda, Dasan-1, 
Seolgaeng, Danmi, Samkwang and Seonong-17) after extracted 
by solid phase micro extraction (SPME) method and analyzed 
using gas chromatography-mass spectrometry. A total of 47 
volatile compounds, including 1 acid, 6 alcohols, 6 aldehydes, 6 
benzenes, 5 esters, 4 furan derivatives, 8 hydrocarbons, 4 ketones, 
1 sulfur-containing compound and 6 terpenoids, were detected. 
The level of ethanol was significantly higher in Samkwang 
sample. In addition, the content of hexanal was predominantly 
higher in Seonong-17 sample than other cultivars. On the other 
hand, there was no significant difference among most ester 
compounds, except for ethyl-3-methyl butanoate and ethyl 
propionate. Among furan derivatives, the content of 2-pentylfuran 
was higher in Seolgaeng sample than other cultivars. Regarding 
terpenes, DL-limonene was detected in all cultivars and its con-
tents was higher in Dasan-1 sample, whereas that of camphene 
was higher in Ilpoom sample.

P01 -086

Stability of Ethanolic Extract from Cirsium setidens 
Nakai

Ok-Hwan Lee*, Jin-Ha Lee, Bong-Yeon Cho, Jae-Min Kim, 
Sun-Il Choi, Tae-Dong Jung, Seung-Hyun Choi, Moon-Jin Ra1, 
Sun-Young Kim1, Il-Jun Kang2, Kyoung Chan Han3

Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Hongcheon Institute of Medicinal 
Herb, Korea, 2Department of Food Science and Nutrition, 
Hallym University, Korea, 3Hatti Co. Ltd., Korea

This study was investigated stability of ethanolic extract from 
Cirsium setidens Nakai that will be applied for development of 
functional foods and ingredients. We evaluated pectiolinarin 
content, total phenol content and antioxidant activity (DPPH 
radical scavenging activity and FRAP assay) of ethanolic extract 
from C. setidens Nakai against various temperature (4, 25, and 
50°C) and pH (4, 7, and 10). Our results show that the pectolinarin 
and total phenol contents in ethanolic extract from C. setidens
Nakai slightly reduced during the storage periods. Moreover, 
the DPPH radical scavenging activity at 4°C was higher than 
those of other temperature. Pectolinarin content, total phenol 
content and DPPH radical scavenging activity of ethanolic extract 
from C. setidens Nakai at acidic (pH 4) and neutral (pH 7) pH 
ranges were higher than at alkaline pH ranges. These results 
indicate that the optimum storage condition of C. setidens Nakai 
ethanol extract are temperature 4°C and pH 4-7 ranges.

P01 -088

Varietal Influence on Antioxidant Activities and 
Polyphenolics in the Peel of 26 Apple (Malus 
domestica) Varieties from Korea 

Kyung Hyung Ku*, Sang Seop Kim, Jihyun Lee1

Korea Food Research Institute, Korea, 1Chung-Ang University, 
Korea

The objectives of this research were to characterize total phenol, 
total flavonoid, antioxidant activities (ABTS, DPPH, and FRAP), 
and polyphenol composition in the peel of 26 varieties of apples 
(2 early, 11 mid, 3 mid to late, and 10 late season varieties) from 
Korea. The polyphenol composition was determined in 80% 
aqueous methanol extracts of apples. The polyphenol compo-
sition in apple peel was identified using authentic standards by 
comparing UHPLC retention time and PDA absorbance spectra. 
Using this approach, 13 polyphenol compounds, including 
chlorogenic acid, phloridzin, catechin, epicatehin, cyanidin-3-O- 
galactoside, cyanidin-3-O-arabinoside, cyanidin aglycone, rutin, 
quercetin-3- O-galactoside, quercetin-3-O-glucoside, quercetin- 
3-O-arabinofuranoside, quercetin 3-O-rhamnoside, and quer-
cetin aglycone were identified in apple peel and pulp. Quanti-
fication of polyphenols was achieved using internal calibration 
using quercetin 4’-O-glucoside as an internal standard. In all 
varieties, catechin, quercetin-3-O-galactoside, and quercetin-3- 
O-glucoside levels were significantly higher than other polyphenols 
in the peel (p<0.05).
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P01 -089

Verification of AOAC Analysis Methods toward 
Determining Dietary Fiber Content of 
Isomaltooligosaccharides

Byeong-Hak Yun*, Jeong-Hoon Yoon, Sang-Ho Yoo
Department of Food Science and Biotechnology, Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Dietary fiber (DF) was defined as carbohydrate polymers that 
are not hydrolyzed by endogenous enzymes in small intestine 
of humans by Codex Alimentarius Commission. Meanwhile, 
oligosaccharides from DP 3-9 were left to individual national 
authorities for deciding whether they include these oligomers 
as DF or not. Researchers have endeavored to develop an inte-
grated DF analysis method to cover wide range of DF sources. 
AOAC 2009.01 method was recently approved for this purpose, 
which simulated human digestive tract condition by using por-
cine pancreatic α-amylase at 37°C. In this study, validity of AOAC 
2009.01 was evaluated by testing DF content of isomaltooligo-
saccharides (IMO) and compared to AOAC 2001.03. Then, effects 
of amyloglucosidase (AMG) activity level and analytical column 
type were determined on the DF content measurement. AOAC 
2009.01 analysis resulted in 2.4 times greater content (15.9%) 
when compared to 6.6% of AOAC 2001.03. The amount of AMG 
clearly affected the DF content of IMO, and the analytical column 
should be carefully selected to obtain reliable DF values.

P01 -091

Development of the Pretreatment Method for the 
Quantitative Analysis of Hyaluronic Acid by HPLC

Sun-Yeop Lee*, Hyun-Mo Yang, Jung-Min Choi, Soo-Ung Lee1, 
Young-Jin Lee
Department of Natural Resources Commercilization center, 
Chuncheon Bioindustry Foundation, Korea, 1Eco-friendly 
Certification support center, Chuncheon Bioindustry 
Foundation, Korea

Hyaluronic acid (HA) is well known for having biological activities 
such as moisturizing effect and protective effect against bacteria 
invasion. HA has widely used as cosmetics, food and pharma-
ceutical material. Currently, the most commonly used method 
for HA quantitation is enzyme-linked binding protein assay (ELISA). 
However, it is occured a limitation of the quantitative analysis 
due to the interference with other materials. This study was 
performed to establish the pre-treatment method for the quan-
titative analysis of HA by high-performance liquid chromato-
graphy (HPLC). To quantitate HA, it was established some pro-
duction conditions of unsaturated disaccharides of HA (ΔDi-HA) 
by digestion with different conditions such as reaction concen-
tration, time, pH, temperature and different enzyme. To deter-
mine the ΔDi-HA, HPLC method was carried out on SAX column 
(4.6×250 mm, 5 μm) using UV and PDA detector at 232 nm. 
The mobile phase was 50 mM NaCl (pH 3.5 with phosphoric 
acid) at a flow rate of 1 mL/min. The method showed the linearity 
in the calibration curve at a coefficient of correlation (R2) of 
0.9998, and the recovery range from 94.3% to 106.8%.

P01 -090

Development and Validation of Analytical Method for 
Lac Color in Food

Hyeon-Jeong Cho*, Jung-Bok Kim, Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

Lac color of anthraquinones is used as a food colorant for red 
color that obtained from water-extraction of resin material 
from Laccifer lacca KERR inhabited in Southeast Asia. Major 
components are laccaic acid A, B, C, and E. Korea Food Additive 
Code regulated the use of lac color and prohibited it for ten 
types of food products including a natural food product. The 
objective of this research was to determine accurate and pre-
cise analytical method for lac color using universal analytical 
equipment (HPLC) for improving its high LOQ issued in foods. 
C8 column showed the best resolution throughout various 
columns and mobile phases. The conditions of the fast and 
precise sample preparation were set up as extraction using 
methanol, 0.3% ammonium phosphate and concentration. The 
degree of precision (0.3-13.1%), the degree of accuracy (90.3- 
122.2%) with r2=0.999 were observed for the analyses of ham, 
tomato juice, and Gochujang. Recovery rate showed 91.6-114.9 
% in fifteen types of food products. LOD showed 0.01-0.15 mg/kg 
and LOQ ranged 0.02-0.47 mg/kg.

P01 -092

Monitoring of Nitrites Contents in Processed Food

Hyeon-Jeong Cho*, Jung-Bok Kim, Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

Increasing of processed food consumption is increased exposure 
level of food additive. Sodium nitrite, sodium nitrate and pota-
ssium nitrate is used as a color fixing agent to processed meat 
product, fish sausage, salted-fermented Alaska pollack roe, 
cheese and so on. Its toxicity, JECFA and EU set sodium nitrite, 
sodium nitrate and potassium nitrate ADI as 0.06 mg/kg bw/day. 
The objective of this research was to monitoring 300 food pro-
ducts in Korean markets. Also, improving analytical method for 
nitrites using UV-Vis spectroscopy for LOD, LOQ, recovery, and 
linearity. LOD showed 0.02 μg/25 mL, LOQ showed 0.06 μg/25 
mL, and for linearity, r2=0.999 were observed. Recovery rate 
showed 90.5-97.6% in seven types of food products.
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P01 -093

Comparison of Antioxidant Activities of 80% Ethanol 
Extract from Black Ginger (Kaempferia parviflora) and 
Black Ginger Peel

Ki Ppum Kim*, Kyoung Hee Kim, Hong Sun Yook
Department of Food & Nutrition, Chungnam National 
University, Korea

This study was conducted for comparison of ingredients, anti-
oxidant activity of black ginger and black ginger peel. The anti-
oxidant content of black ginger (Kaempferia parviflora) and 
black ginger peel were evaluated on total polyphenols and 
antioxidant capacity evaluated on DPPH (1,1-diphenyl-2-picryl 
hydrazyl) radical scavenging activity, ABTS and flavonoid. The 
results are as follows, the total phenolic contents of black 
ginger and black ginger peel were 3.35 mg/g and 3.43 mg/g. 
The flavonoid values of black ginger and black ginger peel were 
1.84 mg/g, 1.89 mg/g. The IC₅₀ (50% inhibitory concentration) 
value of the hydrogen donating activity of black ginger and 
black ginger peel were 11.58 mg/mL and 16.56 mg/mL. The 
black ginger and black ginger peel had 17.58 mg/mL and 41.65 
mg/mL as IC50 values on ABTS radical scavenging activity.

P01 -095

Comparison of Antioxidant Activities of Red Ginseng 
and Black Ginseng

Da-Som Lee*, Kyoung-Hee Kim, Hong-Sun Yook
Department of Food & Nutrition, Chungnam National 
University, Korea

This study was carried out to evaluate antioxidant activities of 
red ginseng and black ginseng (9 times steaming-drying cycles). 
To compare the antioxidant activities of red ginseng and black 
ginseng, total phenolic contents, total flavonoid contents, DPPH 
(2, 2-diphenyl-1-picrylhydrazyl) radical scavenging activity, 
ABTS (2, 2’-azinobis (3-ethylbenzothiazoline-6-sulfonic acid)) 
radical scavenging activity, FRAP (ferric reducing antioxidant 
power) activity were investigated. Total phenol and total flavo-
noid content of black ginseng were higher than red ginseng. 
Also, DPPH radical scavenging activity, ABTS radical scavenging 
activity and FRAP activity of black ginseng were higher than red 
ginseng. Also, in the radical scavenging activity of DPPH and 
ABTS, black ginseng was about twice higher than red ginseng. 
Based on these results, it showed that black ginseng is better 
than red ginseng in overall antioxidant activities.

P01 -094

Quality Characteristics of Tomato Paste Stick Added 
with Ginseng Powder

Dan Bi Bae*, Kyoung Hee Kim, Hong Sun Yook
Department of Food & Nutrition, Chungnam National 
University, Korea

The quality characteristics evaluated for tomato paste stick 
added with ginseng powder. Stick was prepared with tomato 
paste levels of ginseng powder (0, 3, 5, and 7%). The stick was 
evaluated for their cooking properties (pH, acidity, total soluble 
solid content, and viscosity) and sensory characteristics. The 
pH of tomato paste stick was increased with increase of ginseng 
powder, whereas the acidity was decreased. Total soluble solid 
content of tomato paste stick was decreased with increase of 
ginseng powder, whereas the viscosity was increased (p<0.05). 
In the sensory evaluation with chewiness, flavor, overall accep-
tability of tomato paste stick with ginseng powder 5% showed 
the highest value. It is suggested that ginseng powder 5% stick 
could be substituted for tomato paste to improve stick quality.

P01 -096

Improvement of Food Additives Testing Method

Yu Jeong Cho*, Jae-Wook Shin, Jung-Bok Kim
Korea Advanced Food Research Institute, Korea

Hazardous substance such as Benzene, especially of the reagents 
used in the identification and purity test of Food Additives Code 
is a need for a replace use. Benzene is designated as a carcino-
genic substance (Group 1) in the International Agency for Rese-
arch on Cancer (IARC). According to the data, selection of solvent 
to replace Benzene has been studied in Korea as well as several 
countries. Also, test method using the amino acid analyzer is 
caused by a problem about oldness and commonness of the 
equipment. For this reason, analysis method using the amino 
acid analyzer is a need to develop a quantitative assay to replace 
common equipment. In this study, we checked identification 
and purity test to replace Benzene of the IARC carcinogenic 
substance Group 1 with the substances of low grade. Also, old 
test method was developed for quantitative analysis possible 
by chromatography and method validation was conducted. The 
purpose is to develop a validated quantitative analysis imme-
diately available in the field.
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P01 -097

Determination of Analytical Method for Parabens in 
Foods with HPLC-PDA

Myeong Kim*, Jung-Bok Kim, Jae-Wook Shin
Korea Advanced Food Research Institute, Korea

Parabens are used as preservatives in foods, cosmetics and 
pharmaceuticals. Especially, n-heptyl p-hydroxybenzoate is 
used in the USA as preservatives and it also has specific stan-
dards. But, these standards are not existed in Korea. In this 
study, an analytical method of methyl, ethyl, isopropyl, propyl, 
isobutyl, butyl, and heptyl paraben was developed using 
high-performance liquid chromatography (HPLC). For developing 
sample preparation, test about extraction solution and extrac-
tion time proceeded. Also, quantitative analytical method was 
developed by establishing instrumental condition. Thus, through 
this experiment, developing quantitative analytical method of 
parabens is helpful to control and manage imported foods.

P01 -099

Comparison with Designated at Foreign and Useful Max 
Level of Propylene Glycol Alginate and Sodium 
Polyacrylate in Food

Ah Yeong Lee*, Eun-Jeong Jeong, Yong-suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

Propylene glycol alginate (PGA) and sodium polyacrylate (SPA) 
is used food additive as a thickener and stabilizer in foods. This 
increases the viscosity of food, increases emulsion stability, 
which, contributes to improved physical properties and texture 
of the food. For the PGA has decided to use this standard and 
applies from Korea, japan, JECFA, United States, and SPA has 
decided for this purpose and target food only in Korea and 
japan. PGA was defined as the amount pickled foods, fermented 
beverages, less than 1% of the confectionery, food as a thickener 
in Korea, Japan, will be available for all foods as a thickening 
agent or stabilizer and were defined as less than 1% of the food. 
In JECFA it can be used as a stabilizer, thickener, and emulsifier 
and has a fixed reference to GMP- 9,000 mg/kg depending on 
the food applied. For the United States, PGA has determined a 
standard of 0.4-1.1%, depending on the respective application 
as a food stabilizer, thickener and emulsifier. SPA was applicable 
to all foods in Korea and Japan, and has determined this amount 
to less than 0.2% of the food.

P01 -098

Quality Characteristic of Stir-fried Anchovies with 
Mayonnaise

Jaehwan Lee*, Sangyoung Park, Hyeongseon Park, Choongil 
Kang, Hyeonwee Kim
Ottogi Research Center, Korea

The Purpose of this study was to investigate the effect of mayon-
naise addition to stir-fried anchovies. In order to analyze the 
characteristics of stir-fried anchovies with mayonnaise, we 
examined the texture, sensory acceptability and color. Imme-
diately after cooking, mechanical properties (hardness, adhe-
siveness, cohesiveness, and chewiness) of stir-fried anchovies 
with mayonnaise were similar to or lower than control (0% 
mayonnaise). After 2 days these properties were significantly 
lower in stir-fried anchovies with mayonnaise (p<0.05). With 
regard to sensory evaluation, stir-fried anchovies with mayon-
naise had better overall taste, savory, umami, mouthfeel and 
visual acceptance (p<0.05). The L-value (lightness) of stir-fried 
anchovies with mayonnaise was higher than control. These 
results suggested that addition of mayonnaise improved the 
texture, color and sensory properties of stir-fried anchovies. 

P01 -100

Quality Characteristics and Optimum Formation of 
Coffee by Different Ratio of Ingredients

Hyunyong Kim*, Kyunghee Kim, Hongsun Yook
Department of Food and Nutrition, Chungnam National 
University, Korea

The purpose of this study was to evaluate the sensory evalua-
tion, pH, sugar contents and total phenolic content of coffee 
product with different mixing ratio of coffee (11, 12, 13, and 
14%) and ginseng powder (0.2-3.2%) as well as to establish the 
optimum mixture ratio of ingredient. The pH value showed a 
decrease with increasing levels of coffee powder. Total phenolic 
content increased as the coffee concentration increased. The 
sensory evaluation indicated 13% group (ginseng 1.2%) were 
the highest preference in terms of coffee flavor, sweet, overall 
acceptability. 11% group (ginseng 3.2%) were the highest pre-
ference in terms of ginseng flavor. These results suggest that 
coffee of 13% level may be a useful production to improve 
quality.
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P01 -101

Determination of Toxic Heavy Metals in Seasoning 
Food Species from South Korea

GaHyun Lee*, Yu Min Park, Cheong Mi Lee, Eun Yeong Nho, 
Ji Yeon Choi, Yun Mi Dang, Kyong Su Kim
Department of Food and Nutrition, Chosun University, Korea

This study determines the content of five metals including Al, 
As, Cd, Pb, and Hg in sauces and seasoning species. A total of 
162 of sauces and 173 seasoning species were analyzed. They 
include tomato ketchup (30), meat sauces (31), chili sauces 
(30), mustard sauces (30), oyster sauces (31), vinegar (31), 
ground salted sesame (30), mixed powder and seasonings (30), 
cooking wine (30), and seasoned soup (67). The samples were 
prepared by microwave assisted nitric acid (HNO3) and hydrogen 
peroxide (H2O2) digestion, and were analyzed by using induc-
tively coupled plasma/mass spectrometry (ICP/MS), inductively 
coupled plasma/optical emission spectroscopy (ICP/OES) and 
direct mercury analyzer (DMA). From the results heavy metals 
were found in the decreasing order of: Al>As>Pb>Cd>Hg. Overall, 
the concentrations of all the analyzed metals would not cause 
any threat to human health.

P01 -103

Analysis of Heavy Metals in Different Types of Coffee

Yumin Park*, Choeng Mi Lee, Ga Hyun Lee, Ji Yeon Choi, Eun 
Yeong Nho, Nargis Jamila, Young Shin Hong, Kyong Su Kim
Department of Food and Nutrition, Chosun University, Korea

This study was carried out to determine the content of heavy 
metals including Pb, Cd, As, Al and Hg in various types of coffee 
consumed in South Korea. Total 137 samples containing roasted 
coffee (30), soluble coffee (32), mixed coffee (47) and ready to 
drink coffee (30) were analyzed. Analysis was conducted using 
inductively coupled plasma/mass spectrometry (ICP/MS) for 
Pb, Cd and as, inductively coupled plasma/optical emission spec-
trometry (ICP/OES) for Al and direct mercury analyzer (DMA) 
for Hg. The analytical methods were validated by linearity, 
detection limits, precision, accuracy and recovery experiments. 
From the results heavy metals were found in the decreasing 
order of: Al>As>Pb>Cd>Hg. The average concentrations of 
heavy metals in roasted coffee were the highest, followed by 
mixed coffee and soluble coffee, whereas the ready to drink 
coffee had the lowest levels. Content of the analyzed heavy 
metals in current study were very low. These results suggested 
that different types of coffee would not cause any threat to 
human health.

P01 -102

Effect of Gamma Irradiation on Volatile Flavor Profile 
of Elettaria cardamomum (L.) Maton (Cardamom) from 
Pakistan

Naeem Khan*, Ji Yeon Choi1, Eun Yeong Nho1, Nargis Jamila1, 
In Min Hwang1, Young Shin Hong1, Kyong Su Kim1

Department of Chemistry, Kohat University of Science and 
Technology, Pakistan, 1Department of Food and Nutrition, 
Chosun University, Korea

This study aimed to determine the effects of gamma irradiation 
on volatile flavor profile compounds of seed spice Elettaria 
cardamomum (L.) Maton (Cardamom). The samples were irra-
diated in triplicate at 1, 5, 10, and 20 kGy doses of gamma ray. 
The volatile flavor compounds were extracted by simultaneous 
distillation-solvent extraction (SDE) and analyzed by gas chro-
matography-mass spectrometry (GC-MS). Volatile flavor com-
ponents changed slightly by gamma irradiation as some of the 
components showed a slight increase or decrease in concentra-
tion after ionization treatments. A total of 135 (10684.05 mg/kg) 
volatile flavor compounds were detected in non-irradiated 
samples which increased to 136 for 1 kGy (11628.58 mg/kg) 
and 5 kGy (11065.44 mg/kg), and 137 for 10 kgy (10830.24 mg/kg) 
and 20 kGy (11506.31 mg/kg) γ-irradiated samples. No major 
change was observed in the application of gamma irradiation 
treatments of the samples compared to the non-irradiated 
ones. Gamma Irradiation was therefore concluded to have no 
adverse effect on the volatile flavor of Elettaria cardamomum 
(L.) Maton and doses up to 20 kGy were declared not to inter-
fere with the flavor perception of the consumers.

P01 -104

Development of Analytical Methods of αS1-casein from 
Health Functional Food

Myung Hee Moon*, Ji An Kim, Soo jung Hu, Sung Hye Lee, 
Yong Woon Shin, Hwa Jung Lee, Yoon Jung Kang, Kyung Mi 
Hwang, Yong Eui Koo
Nutrition and Functional Food Research Team, National 
Institute of Food and Drug Safety Evaluation, Korea

This study was conducted to develop the analytical methods 
for αS1-Casein from health functional food of Lactium to help 
relaxation from stress. Lactium is a hydrolyzate of casein sepa-
rated from Skim milk. Analytical methods of αS1-Casein by 
HPLC were established through instrumental analytical condi-
tions, and the examination of data such as domestic and foreign 
reliable methods, and papers of journal. HPLC method analyzing 
αS1-Casein was established using C18 column (4.6 mm×250 mm, 
5 μm). The validation has been performed on the method to 
determine linearity, accuracy, limits of quantification (LOQ) and 
precision for αS1-Casein. Linearity (r2=1.000) was observed for 
αS1-Casein in the concentration range (1-30 mg/L). Observed 
recovery of αS1-Casein was found to be between 84 and 90%. 
LOQ of αS1-Casein was found to be 0.6 mg/L. Precision for αS1- 
Casein acid was between 1.9 and 4.0% relative standard devia-
tion (RSD).
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P01 -105

Determination of Arsenic Species in Seaweed by High 
Performance Liquid Chromatography-Inductively 
Coupled Plasma Mass Spectrometry

Minja Cho*, Ka Ye Kim, Ji Yeon Jang, Hye Jeong Kim, Dong 
Sul Kim
Food contaminants Division, Ministry of Food and Drug 
Safety, Korea

Arsenic speciation in seaweed was performed by anion exchange 
chromatography followed by inductively coupled plasma mass 
spectrometry detection (ICP-MS). On this study, the perform-
ance characters of several methods to analyze inorganic arsenic 
in seaweed were compared. The analytical method was deter-
mination of arsenic species [As (III), As (V), monomethylarsonic 
acid (MMA), dimethylarsinic acid (DMA), arsenobetaine (AsB), 
and arsenocholine (AsC)] in seaweed by HPLC-ICP/MS. After 
extraction under sonication with solution (10% EtOH, DW, and 
50% MeOH) in 1% HNO3 and subsequent clean-up with AEC, 
arsenic species were quantified by HPLC/ICP-MS. The gradient 
elution method was used for high resolution of arsenic species 
and the optimum pH of mobile phase. The analytical method 
for inorganic arsenic was validated by examining the limit of 
detection (LOD), the limit of quantification (LOQ), the linearity 
of calibration curve and recovery. The method was validated 
with relatively good analytical results, including low limits of 
detection and good linearity (r2>0.99). This proposed method 
could be useful for quantification and speciation of arsenic 
species in seaweed.

P01 -107

Determination of Heavy Metals Content of Noodles in 
South of Korea

Cheong Mi Lee*, Ga Hyun Lee, Yu Min Park, Eun Yeong Nho, 
Ji Yeon Choi, Nargis Jamila, Jae Sung Kim, Kyong Su Kim
Department of Food and Nutrition, Chosun University, Korea

The study was performed to analyze heavy metal contents of 
noodles (noodle, naeng-myon, pasta, n=282) which are purch-
ased throughout South Korea. Arsenic (As), cadmium (Cd) and 
lead (Pb) were determined using inductively coupled plasma/ 
mass spectrometry (ICP/MS), aluminium (Al) by inductively 
coupled plasma/optical emission spectroscopy (ICP/OES) and 
mercury (Hg) by direct mercury analyzer (DMA). The obtained 
average contents that among the analyzed metal, the order of 
heavy metals was found to be: As>Cd>Pb>Hg. In this study, 
lower concentrations of heavy metals were detected in the 
analyzed samples of noodles. Thus, there seems to no health 
risks associated with the consumption of the tested noodles 
samples.

P01 -106

Analysis of Propylene Glycol Alginate and Sodium 
Polyacrylate in Food Using Liquid Chromatography 
System

Do Heui Kim*, Bum Sik Son, Eun-Jeong Jeong, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

An analytical method of propylene glycol alginate (PGA) and 
sodium polyacrylate (SPA) in food was optimized. PGA and SPA 
were used as food additive for thickener and stabilizer in foods. 
However, content of using in food have not suitable and optimal 
analysis method according food type. PGA and SPA were poly-
mer form and were analyzed through a size exclusion column 
on liquid chromatography system. Column was identified acc-
ording to molecular weight with GF-7M HQ, SB-804 HQ, and 
SB-806 HQ (Shodex Asahipak, Japan). Detector was compared 
using photodiode array detector (PDA), UV/vis-detector, and 
refractive index (RI) for increase the sensitivity of peak. Column 
was selected for molecular weight and analyzed in accordance 
with the mobile phase condition. Finally, the method was opti-
mized and validated using HPLC equipped with RI detector 
which was considered as the most appropriate analytical method 
for target compounds.

P01 -108

Anthocyanin Analysis in G. cambogia and G. indica 
Fruit by High Performance Liquid Chromatography

Nargis Jamila*, Ji Yeon Choi, Joon Ho Hong, Eun Yeong Nho, 
Ga Hyun Lee, Yu Min Park, Cheong Mi Lee, Naeem Khan1, 
Kyong Su Kim
Department of Food and Nutrition, Chosun University, Korea, 
1Department of Chemistry, Kohat University of Science and 
Technology, Pakistan

Garcinia of family Clusiaceae native to the regions of Asia, southern 
Africa and tropical America is a rich source of bioactive xan-
thones, benzophenones, flavonoids, and triterpenes with poten-
tial antimicrobial, anti-inflammatory, anti-HIV and cytotoxic 
activities. Garcinia cambogia known as Malabar tamarind is 
widely distributed in India and is used for culinary purposes as 
a condiment. Due to the anti-obesity potential, its commercial 
products have increasing market demand throughout the world. 
Garcinia indica (kokum) endemic to India is also used as a savory 
for curry and also for the treatment of diarrhea, dysentery and 
digestive disorders. The current study was aimed to analyze 
anthocyanins in G. cambogia and G. indica fruit by HPLC. The 
HPLC analysis showed that these two samples are distinctively 
different by two marker peaks which were detected only in G. 
indica. The marker peaks were identified by electrospray ioniza-
tion-liquid chromatography-mass spectrometry (ESI-LC-MS) 
which showed that these peaks corresponded to cyanidin-3- 
sambubioside and cyanidin-3-glucoside displaying characteristic 
molecular ion peaks [M]+ at m/z 581.154 and 449.113, respec-
tively. 
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P01 -109

Level of Pb, Cd, As, Al, and Hg in Korean Crackers of 
Processed Food

Eun Yeong Nho*, Cheong Mi Lee, Yu Min Park, Ga Hyun Lee, 
Ji Yeon Choi, Nargis Jamila, In Min Hwang, Kyong Su Kim
Department of Food and Nutrition, Chosun University, Korea

The purpose of this study was to determine the content of 
heavy metals including lead (Pb), cadmium (Cd), arsenic (As), 
aluminum (Al) and mercury (Hg) in Korean crackers. A total of 
77 samples containing gangjung (15), shanja (15), rice cookies 
(18), brown rice cookies (15) and infant cereal cookies (14) were 
collected from markets all over South Korea. ICP/MS was used 
for determination of Pb, Cd, As, ICP/OES for Al and Hg was ana-
lyzed by DMA. The applied analytical methods were validated 
by linearity, detection limits, precision, accuracy and recovery 
experiments. The methods were also validated through partici-
pation in the proficiency test organized by Food Analysis Per-
formance Assessment Scheme (FAPAS). The analyte metals were 
in decreasing order of (mg/kg): Al>As>Pb, Cd>Hg. Results indi-
cated that arsenic was higher in brown rice cookies compared 
to other crackers which could be associated to its raw materials. 
In general, the levels of all analyzed toxic metals were low as 
compared to recommended standards from WHO/JECFA and 
MSDF. It could be concluded that the studied toxic metals would 
not pose any threat to consumers.

P01 -111

Determination of Toxic Metals in Processed Foods of 
Grain from South Korea Market

Ji Yeon Choi*, Eun Yeong Nho, Ga Hyun Lee, Yu Min Park, 
Cheong Mi Lee, Nargis Jamila, Naeem Khan1, Kyong Su Kim
Department of Food and Nutrition, Chosun University, Korea, 
1Department of Chemistry, Kohat University of Science and 
Technology, Pakistan

This study was aimed at analyzing the levels of toxic metals 
including aluminium (Al), arsenic (As), cadmium (Cd), lead (Pb), 
and mercury (Hg) in commonly consumed grain products belon-
ging to starch products and cereals. A total of 115 samples were 
collected from the markets of six cities in South Korea. The 
samples were prepared by microwave digestion, and analyzed 
for Al by inductively coupled plasma/optical emission spectro-
metry, As, Cd and Pb by inductively coupled plasma/mass spec-
trometry and Hg by direct mercury analyzer. The analytical 
methods were validated by sensitivity and linearity, precision 
and accuracy. Accuracy was performed by spiking standard 
reference material (NIST 1568b, Rice Flour) and evaluating 
their recoveries. The average concentrations of analyzed toxic 
metals were found in the increasing order of: Hg<Cd<Pb<As<Al. 
Conclusively, the heavy metal levels found in processed foods 
of grain were below international and local maximum permis-
sible levels for human consumption.

P01 -110

Optimization of Static and Dynamic Headspace Analysis 
of Trimethyl Amine Using Response Surface 
Methodology

Donglee Hong*, Sungrae Cho, Jieun Yang, Sohee Choi, 
Yang-Bong Lee
Department of Food Science and Technology, Pukyong 
National University, Korea

Trimethyl amine (TMA) is an index compound of fish smell in 
fishery products. The objectives of this study are to optimize 
the static and dynamic headspace analyses with 200 μL direct 
injection and solid phase microextraction by using response 
surface methodology. A fractional 4-level-3-factor experiment 
design which consists of 33 experimental runs and five replicates 
at center points, was adopted to see the effect of independent 
values such as TMA concentration (2-14 mg%), NaOH concen-
tration (5-20%), temperature (4-25°C) and time (3-11 min) on 
the responses of isolated TMA amounts. Data were analyzed 
using SAS statistical software to get a second-order polynomial 
formula and the 3-dimentional graphs were drawn with Maple 
8 software. Regression coefficients (R2) of direct injection and 
solid phase microextraction were 0.8545 and 0.8429, respec-
tively. TMA contents between static and dynamic analyses 
showed a similar tendency. These results will provide the basic 
information to measure TMA content in fish products.

P01 -112

Enhanced Raman Spectroscopy-based Methods for 
Detecting Traces of Harmful Components in Food

Mi-hyun Lee1,2*, So yoon Yee1,2, Xuanyan Jin1, Su Jin Kim1, 
Dae Sik Choi3, Hanju Rhee2, Jin-Kyu Rhee1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea, 2Space-Time Resolved Molecular Imaging 
Research Team, Korea Basic Science Institute, Korea, 3SM 
Tech, Korea

A variety of analytical methods including mass spectrometry 
have been used for detecting traces of harmful components in 
food such as Benzo[a]pyrene. Nevertheless, their in situ appli-
cations have been highly limited by complicated and combined 
preparation processes of food. Raman spectroscopy, which pro-
vides unique vibrational structures of materials with different 
chemical bonds, is a non-destructive method to identify various 
molecular components in food without complex pre-processing. 
This non-destructive nature allows to significantly to improve 
the speed, simplicity and suitability for in situ detection of 
hazardous components in food. However, one difficulty of the 
Raman technique is the weak intensity of spontaneous Raman 
signals. In this work, we had a test that a Graphene-enhanced 
Raman scattering (GERS) technique is sensitive enough to detect 
a small amount of substance and Thymine was used as a stan-
dard sample. It was found that 150 times (at 1365 cm-1 and 
1664 cm-1) and 240 times (at 2939 cm-1) enhancements are made 
in our experiments. By studying a method for enhancing the 
intensity of signals, Raman spectroscopy would be applied to 
detect trace components in food.



315

2016 KoSFoST International Symposium and Annual Meeting

P01 -113

Determination of Patulin in Apple Products by Hing 
Performance Liquid Chromatography Using MIP Clean 
Up

Ockjin Paek*, Myung Chul Yun, Hee Sun Seo, Woo Sun Nam, 
Sheen Hee Kim, Dong Sool Kim, Jin-Hwan Hong
Division of Food Contaminants, Department of food safety 
evaluation, Ministry of Food Drug Safety, Korea

Patulin is secondary metabolite produced by certain Penicillium, 
Aspergillus, and Byssochlamys species. atulin represents poten-
tial health hazard mycotoxin especially in apple products. Moat 
analytical methods for patulin in apple based products usually 
extract using LLE method, which is time and labor intensive. In 
this study, after MIP clean-up purification, patulin in dried fruits 
was analysed using HPLC-PDA. The correlation coefficients (r²)
were 0.9941-0.9982. The results showed that recovery test was 
72.1%, Limit of detection (LOD) and limit of quantification (LOQ) 
were 0.96 and 2.88 mg/kg on dried fruits respectively, and true-
ness in an apple puree (FAPAS 1654) was measured at 71.9%.

P01 -115

Development of Method for the Simultaneous 
Determination of Multi-mycotoxins in Roasted Coffee 
Beans by LC-MS/MS

Ockjin Paek*, Hee Sun Seo, Myung Chul Yun, Woo Seon 
Nam, Sheen Hee Kim, Dong Sul Kim, Jin-Hwan Hong
Division of Food Contaminants, Department of food safety 
evaluation, Ministry of Food Drug Safety, Korea

The occurrence of mycotoxins in the coffee bean and the transfer 
of the toxin into the beverage during brewing have been reported. 
A new method for the simultaneous detection of multi – myco-
toxins (aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2, ochra-
toxin A, fumonisin B1, fumonisin B2, and zearalenone) was deve-
loped for Roasted Coffee Beans. This method is based on SPE 
and IAC purification after single extraction and detection using 
liquid chromatography tandem mass spectrometry (LC-MS/MS). 
Matrix-matched standard calibrations were used for quantifi-
cation. The ratio (slope of matrix-matched calibration, B/slope 
of the standard calibration in solvent, A * 100) was defined as 
the matrix effect (ME). The matrix effect (ME) was calculated 
for each mycotoxin in Roasted Coffee Beans. The correlation 
coefficients (r²) were higher than 0.995. The results of the reco-
very test showed in the range 61.4-91.9% with relative standard 
deviations ranged between 1.8-31.0% (RSD). Limits of detection 
and quantification for mycotoxins were also estimated 0.5-20 
ng/g, 1-40 ng/g, respectively. 

P01 -114

Development of LC-MS/MS Method for the Analysis of 
Tropane Alkaloids and Pyrrolizidine Alkaloids in Honey

Ockjin Paek*, Woo Seon Nam, Sheen Hee Kim, Dong Sul Kim, 
Jin-Hwan Hong
Division of Food Contaminants, Department of food safety 
evaluation, Ministry of Food Drug Safety, Korea

A method for analyzing honey samples was developed that 
enabled the simultaneous detection and identification of tro-
pane alkaloids(TAs) and pyrrolizidine alkaloids(PAs). Honey sam-
ples were treated with 0.05 M sulfuric acid in 50% methanol 
and then centrifuged to remove insoluble material. The tropane 
and pyrrolizidine alkaloids were analyzed positive ion mode 
and multiple reaction monitoring (MRM) after cation exchange 
solid-phase extraction column clean up. Validation parameters, 
such as accuracy, precision, linear range, limits of detection (LOD) 
and limits of quantification (LOQ) were also determined. The 
correlation coefficients (r²) were higher than 0.99. The results 
of the recovery test showed in the range 63.9-112.4% with rela-
tive standard deviations ranged between 0.9-21.3% (RSD). 
Limits of detection and quantification were quantified for all 
TAs and PAs range from 0.5 to 10 ng/g and from 1.5 to 30 ng/g, 
respectively. The validation studies showed the satisfactory 
intensities and accuracy of this method for tropane and pyrro-
lizidine alkaloids analysis in honey. 

P01 -116

The Changes in Quality Properties at Different Degrees 
of Milling (0, 5 and 10%) of Korean Rice Cultivars

Eun-Yeong Sim*, Hye Young Park, Hyun-Joo Kim, Koan Sik 
Woo, Seuk Ki Lee, Sea-Kwan Oh, Seon-Lim Kim
Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

The objective of this study was to evaluate quality properties, 
including amylose, water absorption rate, and amylogram, of 
various polishing degrees of nine Korean rice cultivars for rice 
processing products. The soaking time between 10-20 min 
showed a rapid increase in water absorption in most of white 
rice cultivars. However, the water absorption rapidly increased 
both 10-20 min and 30-60 min at degrees of milling (DOM) 5%. 
The amylose content of the tested varieties ranged from 12.74 
to 19.18%. In a rapid visco analyzer (RVA) examination, the 
breakdown (is inverse proportion to the amylose contents) of 
white rice of wolbaek (semi-waxy cultivars) was the highest at 
148.04 RVU. In addition, the setback (related to retrogradation) 
of wolbaek of white rice were significantly lower than those of 
others. After cooking, a texture analysis test showed that seon-
pum had the highest hardness and dasan 1 had the lowest adhe-
siveness.
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P02 -001

Determination of Free Cyanide in Agriculutral Water by 
Ion Chromatography with Amperometric Detection

Jae-Min An*, Kyong-Suk Hong, Hye-Jeong Yun, Sung-Youn 
Kim, Kyung-Eun Yu, Hee-Chang Shin, Jae-Don Yun, Jae-Hwon 
Lee, Dong-Ho Kim
Experiment & Research Institute, National Agricultural 
Products Quality Management Service, Korea

The toxicity of cyanide is well known. Ion chromatography 
methods for free cyanide use DC amperometric detection or 
pulsed amperometric detection. The DC amperometry method 
exhibits electrode fouling problems over time. This studies can 
be accurate and fast determinations of free cyanide in agricul-
tural water samples using ion chromatography with ampero-
metric detector. Analysis of a standard solutions are 4 points, 
eluent contained 100 mM NaOH and 0.01 mM EDTA. Cyanide 
stock standard solution (1,000 mg/L) purchased four calibration 
solutions (0.1, 0.5, 1.0, and 2.0 mg/L) were prepared compounds 
with deionized water. Cyanide standard solutions at 3.24 min in 
running time. Recovery analysis was repeated 3 times. The result 
and RSD was 96.4% (1.41%). The correlation coefficient was 
0.9996. Aliquots of standard solutions from 0.1 mg/L were ana-
lyzed to LOD and LOQ (n=7). LOD and LOQ were 0.005 mg/L, 
0.017 mg/L, respectively. This method may cover the determi-
nation of the following cyanide in surface water, ground water, 
agricultural water and finished drinking water.

P02 -003

α-Glucosidase Inhibitory Activity of Lutein and 
Zeaxanthin Purified from Green Alga Chlorella 
ellipsoidea

Jia Qi*, Sang Moo Kim
Gangneung-Wonju National University, Korea

α-Glucosidase inhibitors are anti-diabetic drugs used for the 
treatment of type-2 diabetes mellitus by preventing the diges-
tion of carbohydrates. Three carotenoids with α-glucosidase 
inhibitory activity such as (all-E)-lutein, (all-E)-zeaxanthin and 
(9-Z)-zeaxanthin were purified from the green alga Chlorella 
ellipsoidea, in which (all-E)-lutein and (9-Z)-zeaxanthin had 
potent α-glucosidase inhibitory activity, while (all-E)-zeaxanthin 
less than 200 μM had no α-glucosidase inhibitory activity. IC50 
values of (all-E)-lutein and (9-Z)-zeaxanthin were 70 and 53.5 μ
M against Saccharomyces cerevisiae α-glucosidase, respec-
tively, with non-competitive inhibition. In addition, IC50 values 
of (9-Z)-zeaxanthin against Bacillus stearothermophilus and 
rat-intestinal α-glucosidase were 805.1 and 671.2 μM, respec-
tively. The Ki values of (all-E)-lutein and (9-Z)-zeaxanthin against 
S. cerevisiae α-glucosidase were 78.1 and 16.5 μM, respectively. 
Therefore, C. ellipsoidea carotenoids might be utilized as a 
novel candidate to prevent type-2 diabetes mellitus related 
disorders in food and medical industry.

P02 -002

Antioxidant, Anti-hyaluronidase and Anti-elastase 
Activities of the Enzymatic Agarum cribrosum 
Hydrolysate

Fangxin Pei1,2*, Xiaoting Fu1, Sang Moo Kim2

1Ocean University of China, China, 2Gangneung-Wonju 
National University, Korea

The antioxidant, anti-hyaluronidase and anti-elastase activities 
of the enzymatic Agarum cribrosum hydrolysate (AH) manufac-
tured using Viscozyme were determined to develop as a cosme-
ceutical product. The Agarum cribrosum hydrolysate manufac-
turing process was optimized using response surface metho-
dology (RSM). Optimum hydrolysis conditions for the Agarum 
cribrosum based on the degree of hydrolysis were: extraction 
time, 6.16 h; ratio of solid to liquid, 19.02% (w/v); ratio of enzyme 
to substrate, 1.97% (v/w). The IC50 values of AH on antioxidant 
activity were 805.12 μg/mL for DPPH scavenging activity, 258.46 
μg/mL for ABTS scavenging activity and 1009.21 μg/mL for 
hydrogen peroxide radical scavenging activity, while the redu-
cing power was very weak. The AH exhibited strong anti-elastase 
and anti-hyaluronidase activities, with the IC50 values of 111.65 
and 212.65 μg/mL, respectively. Based on the experimental 
results above, the enzymatic Agarum cribrosum hydrolysates 
could be developed as a cosmetic ingredient.

P02 -004

The Quantitative Determination of Matter Insoluble in 
Table Salt

Sang-Mok Lee*, Jaehyeon Park, Jihoon Woo, Moon-Ik Chang, 
Gyuseek Rhee
Pesticide and Veterinary Drug Residues Division, Department 
of Food Safety Evaluation, National Institute of Food and 
Drug Safety Evaluation, Ministry of Food and Drug Safety, 
Korea

Current CODEX standard for the analytical method of insoluble 
matter in food grade salt is referring to ISO 2479-1972 “Deter-
mination of matter insoluble in water or in acid and prepara-
tion of principle solutions for other determinations”. It uses 
sintered glass filters which have pore sizes from 4 to 10 μm or 
from 10 to 16 μm. Neither of filters do not work for table salts 
without filtration in manufacturing process. During filtration in 
determination of insoluble matter, glass frit was chocked up by 
insoluble matter. Therefore, we are now proposing the dispo-
sable filter paper which should make reliable and reproducible 
data. We compared the glass fiber filter, polycarbonate filter, 
cellulose acetate filter, ashless quantitative filter, and nylon net 
filter. Additionally, we have checked the size distribution of 
insoluble matter by dynamic particle size analyzer. The size of 
adhered particle to glass filter and filter surface were figured 
out by FESEM (Field Emission Scanning Electron Microscopy).
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P02 -005

The Chemical Compositions of Matter Insoluble in 
Table Salt

Sang-Mok Lee*, Jaehyeon Park, Jihoon Woo, Moon-Ik Chang, 
Gyuseek Rhee
Pesticide and Veterinary Drug Residues Division, Department 
of Food Safety Evaluation, National Institute of Food and 
Drug Safety Evaluation, Ministry of Food and Drug Safety, 
Korea

Recently, people debated the problems for solar salt such as 
insoluble matter. To figure out what is the insoluble matter in 
table salt, we searched academic papers and research results. 
There is no direct evidence to define what it is. We analyzed 
the composition of insoluble matter with XRF (X-ray fluores-
cence) spectroscopy, XRD (X-ray diffraction) spectroscopy, SEM- 
EDX (Scanning electron microscopy-energy-dispersive X-ray) 
spectroscopy. Most of insoluble matters are inorganic substances 
such as SiO2, Al2O3 which have various counter ions. Especially 
persia blue salt or himalayan pink salt’s colors come from inso-
luble matters. Based on the composition data about matter 
insoluble, we suggested that current sea sand contents and 
insoluble matter in food grade salt should be unified to insoluble 
matter standard.

P02 -007

Comparison of Mineral Content and Physicochemical 
Properties of Bamboo Salt Baked Various Number of 
Times

Sunhyun Park*, Yoonji Heo, Seongweon Jeong, You-Shin 
Shim, Jong-Chan Kim
Food Standard Research Center, Korea Food Research 
Institute, Korea

Bamboo salt is prepared with solar salt (sea salt) that is baked 
several times at high temperatures in a bamboo. In this study, 
we compared the properties of bamboo salt baked different 
number of times (0, 1, 3, and 9 times.) Mineral contents (K, Fe, 
P, and Mg) were analyzed using the inductively coupled plasma 
system (ICP). Amounts of K, Fe, and P in the bamboo salt increased 
with an increase in the number of times it was baked, whereas 
Mg content was lowest in the sample that was baked nine times. 
The physicochemical characteristics investigated were water 
content, pH, oxidation-reduction potential (ORP), sodium chlo-
ride content, sand content, and insoluble matter content. Water 
content reduced in proportion to the number of times a sample 
was baked; however, pH was not significantly different between 
samples. Bamboo salt baked 9 times contained 91.9±1.6% sodium 
chloride, 0.14±0.04% sand, and 0.85±0.66% insoluble matter. 
This analysis was conducted to create manufacturing quality 
guidelines for the high-quality bamboo salt.

P02 -006

Nutritional Assessment and Mineral Content of 
Commonly Consumed Fishes

Hyo Jung Jung*, Tae Ryoung Seo, Yeon Gyeom Jeong, Bo 
Kyoung Kim, Young Je Cho
Department of Food Science and Technology, Pukyong 
National University, Korea

Fish and fishery products have valuable nutritional qualities 
which are known for their many nutrients such as protein, fat, 
carbohydrates and minerals. And Minerals are micro ingredients, 
which are functional and take important role in human body. 
For the nutritional assessment of fishes, 10 kinds of commonly 
consumed fishes were selected (Japanese anchovy, Yellow cor-
vina, Eel, Flatfish, Korean rockfish, Flat back, Flounder, Chinese 
weatherfish, Blackmouth angler, Silver pomfret) and mineral 
contents were measured. As a result, the levels of mineral con-
tents in 10 samples were Ca 9.22-756.75 mg/100 g, Mg 22.06- 
54.83 mg/100 g, Na 46.76-805.95 mg/100 g, K 171.71-664.91 
mg/100 g, P 164.37-804.38 mg/100 g, Cu 0.00-1.29 mg/100 g, 
Fe 0.17-4.19 mg/100 g, Se 0.00-0.21 mg/100 g, Zn 0.49-3.46 
mg/100 g. And then, the levels of maximum and minimum nutri-
tion intake ratio in fisheries products were Ca 0.01-161.08%, Mg 
0.02-72.74%, Na 0.01-113.80%, K 0.02-85.21%, P 0.06-204.17%, 
Cu 0.00-303.15%, Fe 0.01-60.39%, Zn 0.00-75.39%. These data 
are the fundamentals of food-based dietary guidelines for heal-
thy nutrition, containing the necessary information on food 
sources for different nutrients.

P02 -008

Effect of Salt Types on Physico-chemical Characteristics 
of Salt-fermented Fish Sauce from Anchovy

Yeon Gyeom Jeong*, Hyo Jung Jung, Tae Ryoung Seo, Bo 
Kyoung Kim, Young Je Cho
Department of Food Science and Technology, Pukyong 
National University, Korea

The market scale of fish sauce is increasing every year, various 
studies for improving the quality of fish sauce is being conducted 
in Korea. This study was investigated the changes of volitile 
basic nitrogen (VBN), amino nitrogen (AN), total nitrogen (TN), 
moisture contents and pH of salt-fermented fish sauce from 
anchovy during ferment for 24 months interval 3 months accor-
ding to salt types, sun-dried salt, refined salt, Chiness sun-dried 
salt, salicornia herbacea salt and bamboo salt. As a results, VBN 
contents were 90.60-155.32 mg/100 g, AN contents were 
727.07-1096 mg/100 g, TN contents were 1.34-1.78%, Moisture 
contents were 65.20-67.46%, pH contents were 5.33-6.14. There 
are various types of salts that have difference in content of 
salinity, moisture, various mineral content, size of salt crystal, 
shape of salt crystal, granularity and chromaticity. In this study, 
Than the difference in the salt, difference in the fish sauce is 
determined to be insignificant. That is, there are no significant 
effect on the quality of the fish sauce according to the kind of 
salt.
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P02 -009

Processing and Quality Characteristics of Glutinous 
Barley Gruel Containing Hizikia fusiformis

Yeon Ji Lee*, Seung Yong Lim, Won Suk Kim1, Yong Tae Kim
Department of Food Science and Biotechnology, Kunsan 
National University, Korea, 1Major in Pharmaceutical 
Engineering, Division of Bioindustry, Silla University, Korea

Hizikia fusiformis is a kind of seaweed and richly contains protein, 
carbohydrates, vitamins, and minerals. The seaweed cleans the 
blood, interferes with the generation of active oxygen, and pre-
vents constipation with rich dietary fiber in it. Furthermore, it 
helps prevent adult diseases such as hypertension and arterio-
sclerosis and different kinds of cancer like intestinal cancer. Glu-
tinous barley very richly contains β-glucan, one of the water- 
soluble dietary fibers and is very good to be used as healthy 
food for diabetic patients or overweight people. This study was 
conducted to evaluate the physicochemical characteristics, per-
form a sensory evaluation of glutinous barley gruel after adding 
H. fusiformis powder to promote consumption, and identify the 
best ratio and recipe. The gruel was prepared with rice and glu-
tinous barley powder, and various levels (0, 2.5, 5.0, and 7.5%) 
of H. fusiformis powder. pH, color, viscosity, and spreadability 
of the gruel were investigated. A sensory evaluation was con-
ducted by 20 panelists in the categories of color, flavor, taste, 
texture appearance, and overall preference using a 9-point 
hedonic scale.

P02 -011

Processing Optimization and Quality Evaluation of 
Gwamegi from Pacific Saury (Cololabis saira) Using 
Response Surface Methodology

Neema Respickius*, Donglee Hong, Sungrae Cho, Jieun Yang, 
Sohee Choi, Yang-Bong Lee
Department of Food Science and Technology, Pukyong 
National University, Korea

Drying-freezing process and quality evaluation of gwamegi
from pacific saury was optimized by using response surface 
methodology. A fractional 3-level-3-factor experimental design 
which consisted of 15 experimental treatments and three repli-
cates at the center points, was adopted to see the effect of 
such independent variables as drying cycles (4-12 numbers), 
drying temperature (5-15°C) and drying time (3-5 h) on the 
responses of moisture content (%) and weight loss (%). Data 
were analyzed using SAS statistical software and a second-order 
polynomial models were obtained for predicting the response. 
Also, the 3-dimensional graphs were drawn with Maple 8 soft-
ware. From regression analyses, regression coefficients (R2) for 
moisture content and weight loss were 0.9519 and 0.8578, 
respectively, showing that moisture content fits better in a 
model. Drying temperature has the most significant effect 
followed by drying cycle and the drying time. These results will 
provide the basic information to control flavor qualities of 
gwamegi and other fish products.

P02 -010

Sensory, Physicochemical and Microbiological 
Evaluations of Squids (Doryteuthis bleekeri) during Cold 
Storage

Chung-En Jeong*, Hong-Deok Kim, Dong-Lee Hong, 
Yang-Bong Lee, Seon-Bong Kim
Department of Food Science and Technology, Pukyong 
National University, Korea

Production and importation of squids (Doryteuthis bleekeri) are 
often higher than those of fishery commodities in Korea, but 
there are no exact criteria and scientific data for the sensory 
assessment of imported squids. This study was conducted to 
elucidate physicochemical and microbiological qualities of fresh 
squids in cold chain system in order to provide baseline infor-
mation using different scientific methods. Squids were evisce-
rated and stored at 5°C. Sensory evaluation, physicochemical 
and microbiological qualities investigated. During the conduct 
of sensory evaluation, texture was changed and became softer 
within the period of 6 days and a change in odor that is putrid 
were detected within the period of 10 days. K-values increased 
a high level from 0 day to 10 days. The total volatile basic nitro-
gen (TVBN) content was 6.2 mg/100 g at 0 day to 18.9 mg/100 
g within the period of 10 days. Trimethyl amine amount rapidly 
increased at 6 days. Viable cell counts were changed from almost 
nothing at 0 day to 104 (CFU/g) at 10th day. These results will 
provide the scientific data on sensory assessment of imported 
squids and will provide basic information for freshness evalua-
tion of other fisheries products.

P03 -001

Effect of Inulin and Hydroxypropyl methylcellulose 
(HPMC) as Fat Replacers on Quality Characteristics of 
a Low-fat Muffin

Jisuk Kim*, Yetong Ren, Yookyung Kim
Korea University, Korea

This study is to evaluate the carbohydrate-based fat replacers 
in a low-fat (LF) muffin. The quality of muffins was determined 
depending on two different fat replacers (inulin and HPMC) 
with two levels (0.2 and 8%). The viscosity of the muffin signifi-
cantly (pfrom 903 to 376 cP when the fat was reduced from 50 
to 10%. As fat replacers were added to the LF muffin batter, the 
viscosity of the batter increased to 740 cP (8% inulin) and to 
1331 cP (0.2% HPMC). The hardness of the LF muffin with 8% 
inulin (8.66 N) and 0.2% HPMC (9.74 N) addition had no signi-
ficant (p>0.05) difference from the full-fat (FT) muffin (8.25 N). 
The sensory test had the similar results with instrumental tex-
ture measurements (FT: 2.51, LT: 4.15, LT with 8% inulin: 3.12, 
LT with 0.2% HPMC: 3.46). In the oiliness, the LT muffin added 
with 8% inulin (3.66) and 0.2% HPMC (3.62) had a good mouth-
feel than LT muffin (2.82). Inulin and HPMC seems to work as a 
fat replacer in LF muffin. However, using the different type of 
fat replacer needs to be adjusted for the proper amount. Parti-
cularly, HPMC needs to be added as 0.2% rather than 8%.
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P03 -002

Preparation and Characterization of Soy Sauce Added 
with Fermented Grain Mixture

Taejoon Kim*, Ki-Hyo Jang, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Previously, we prepared a fermented grain mixture (FGM) as a 
novel functional ingredient, which had significantly higher phe-
nolic compounds, organic acids, and free amino acids including 
-aminobutyric acid (GABA) compared with non-fermented 
one. In an attempt to increase functional materials and decrease 
salinity of a conventional soy sauce, here a FGM-added soy 
sauce (FGM-SS) was developed by mixing a soy sauce fermented 
for 4 months with the FGM and further incubating at 4 or 25°C
for the following 6 months. Compared to a control-SS without 
FGM, FGM-SS was significantly lower in Na content and salinity 
(p<0.001), which was presumably due to the dilution of SS 
caused by soluble solids and moisture migrated from FGM. It 
was also higher in GABA content and total reducing capacity 
(p<0.01). Organic acids content that was much higher in FGM-SS 
at 0 month decreased significantly with an increasing incubation 
time (p<0.001), indicating that a typical off-flavor of foods fer-
mented by lactic acid bacteria is not a matter of great concern 
to FGM-SS. The results showed that the functionality of FGM 
could be added into soy sauce without adverse effect on its 
sensory attributes.

P03 -004

Comparative Study of Quality Characteristics of Freeze 
Dried Defatted Soya Flour Treated by Supercritical 
Carbon Dioxide and Organic Solvent

Muhammad Shafiur Rahman*, Sung-Won Kang1, Sung-gil Choi2

Division of Applied Life Science, Gyeongsang National 
University, Korea, 1S & T FOODS Co. Ltd., Korea, 2Division of 
Food Science and Technology, Institute of Agriculture and Life 
Sciences, Gyeongsang National University, Korea

Soya flour is a valuable source of protein, minerals and vitamins. 
A study was undertaken to compare the quality characteristics 
of defatted soy flour treated by SC-CO2 and traditional solvent 
methods with the analysis of amino acids, SDS-PAGE, proximate 
composition and functional properties. It was found that SC-CO2

extracted soya flour had significantly higher (p<0.05) amino 
acids content than the hexane extracted flour. It was mentioned 
that the control samples also showed lower amino acid contents 
than the SC-CO2 because of presence of higher lipid. From the 
SDS-PAGE pattern both of control and SC-CO2 extracted soya 
flour were shown clear protein band whereas hexane extracted 
flour appeared very poor or no band due to denaturation of 
protein. In addition to functional properties, SC-CO2 extracted 
samples had significantly higher (p<0.05) water and oil absorp-
tion, emulsifying and foaming capacity as well as total soluble 
contents than the organic solvents. Meanwhile, it suggested 
that the SC-CO2 defatted soya flour can be considered as protein 
rich source of promising cereal raw materials in food and beve-
rage applications with ‘‘greener’’ processes.

P03 -003

Pilot Plant Scale Doenjang Fermentation Using Mixed 
Starters

Eun Jin Lee*, Jiye Hyun1, Jaejung Lee1, Yong-ho Choi1, 
Byung-Serk Hurh1, Sang-Ho Choi2, Hye Rim Kim2, 
Sangryeol Ryu2, Do-Won Jung, Inhyung Lee
Department of Bio and Fermentation Convergence 
Technology, Kookmin University, Korea, 1Sempio Fermentation 
Research Center, Sempio Foods Company, Korea, 2Department 
of Agricultural Biotechnology, Center for Food Safety and 
Toxicology, Seoul National University, Korea

To develop the safe and flavor-improved doenjang, the starter 
candidates isolated from meju and doenjang, and then applied 
for doenjang fermentation at pilot plant scale. Two bacilli can-
didates, Bacillus amyloliquefaciens zip6 and B. subtilis D119C, 
were selected based on high enzyme activities and on low bio-
genic amine (BA) production. In addition, Aspergillus oryzae, 
Rhizopus oryzae, Tetragenococcus halophilus, and Zygosaccha-
romyces rouxii were selected based on functionality and safety 
assessments. For the pilot plant scale doenjang fermentation, 
three types of whole bean meju were prepared using different 
combination of fungal and bacilli starters. Then five types of 
doenjang were prepared by additional inoculation of yeast and 
LAB starters to whole bean meju in high salt water. The doenjangs
prepared with mixed starters showed the high formal nitrogen 
concentration, high pH and low acidity compared with a tradi-
tional doenjang. Their flavor was very similar to traditional 
doenjang but they received more favorable sensory evaluation. 
The BA in the doenjang using mixed starters was detected at 
very low level, suggesting that these doenjang are excellent in 
the aspect of safety.

P03 -005

Effect of Chlorella sp. on Qualities and Storage 
Characteristics of Organic Soybean Tofu

Min Jeong Kim*, Chang Ki Shim, Yong Ki Kim, Sung Jun Hong, 
Jong Ho Park, Eun Jung Han, Seok Cheol Kim
Organic Agriculture Division, National Institute of Agricultural 
Science, RDA, Korea

Soybean, Glycine max L. Merr is an important dietary source of 
protein and vitamins for human. This study was investigated 
the effect of a fresh chlorella on yield, quality and storage of 
soybean tofu. The yield of soybean tofu was increased by addi-
tion of a fresh chlorella. Hardness of chlorella soybean tofu 
increased compared to the ordinary soybean tofu, on the other 
hand Hunters color values (L, a, and b) decreased by amount of 
chlorella. Total microbial population densities of soybean tofu 
was higher than chlorella soybean tofu, whereas pH decreased 
during storage at 4°C. After 5 days storage, the microbial popu-
lation density was rapidly increased. These results revealed 
that a fresh chlorella is a useful material to improve yield, quality 
and storage condition in organic soybean tofu.
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P04 -001

Does Size Matter? The Effect of Fish Size on Consumer 
Perception and Liking for Sliced Raw Rockfish (Sebastes 
schlegeli)

Seonho Kim*, Jeongmin Ko, Seoyoun Choe, Se-Wook Oh, 
Jae-Hee Hong
Kookmin University, Korea

Korean consumers have a common notion that raw fish slices 
from large-sized fish are tastier than those of the smaller fish. 
This study was conducted to examine if fish size affects sensory 
attributes and liking. Raw slices of small (0.7 kg) and large (1.1 
kg) rockfish were prepared. Two-alternative forced choice tests 
were performed using 40 panelists to examine if the fish size 
causes perceivable sensory differences. 48 consumers rated 
their liking and intensities of sensory attributes under blind 
and informed conditions to identify if the size information influ-
ences sensory perception and liking. Results show that the fish 
size produced no perceivable difference in sensory attributes 
and liking in blind condition. However, in informed condition, 
consumers were segmented into two clusters whose liking was 
significantly influenced by the size information. A group of con-
sumers (n=35) liked the sample labeled “large”, whereas the 
other group (n=13) liked the sample labeled “small”, regardless 
of actual fish size. This result indicates that consumer liking is 
dependent on pre-formed association between fish size and 
sensory quality, not on actual fish size.

P04 -003

A Study on the Salt Enhancing Effect in Korean Foods 
Using Enzymatically Hydrolyzed Isolate Soybean Protein

Jin Seon Kim*, Heeju Kim, Juan Park, Seok Hoon Lee1, Jin 
Won Kim2, Sang Won Park2, Jung-Kue Shin2

Department of Traditional Food Industry, Jeonju University, 
Korea, 1Biovan Co., Korea, 2Department of Korean Cuisine, 
Jeonju University, Korea

In recent years health concerns related to NaCl/sodium intake 
have caused an increased demand for sodium reduced foods. 
The aim of this study seeks to explore the use of enzymatically 
hydrolyzed isolate soybean protein (eHISP) in order to enhance 
the salty taste in food preparation by adding eHISP. The contents 
of salt in soybean paste soup (SPS) and mungbean sprout (MBS) 
were 0.7%. The perceived intensity of the salty taste of SPS and 
MBS increased with increasing amounts of eHISP. For SPS, it 
was evaluated as 70% effective in enhancing saltiness at 1.5% 
eHISP, and acceptability appeared to be the best at 0.5% eHISP. 
For MBS, it was shown to have a 23% saltiness enhancement 
effect at 1.5% eHISP and acceptability appeared to be the best 
at 1.0% eHISP. The redness (a) and yellowness (b) of the SPS 
and MBS increased with increasing amounts of eHISP.

P04 -002

Relative Sweetness and Sensory Characteristics of 
Xylobiose

Hyewon Park*, Seoyoun Choe, Minji Kim, Sheungwoo Seo1, 
Myungok Kyung1, Sangwon Jung1, Sang-Ho Yoo2, Jaehee 
Hong
Department of Foods & Nutrition, Kookmin University, Korea, 
1TS Corporation R&D Center, Korea, 2Department of Food 
Science & Technology, Sejong University, Korea

Recently interests in xylobiose (XB), a xylose dimer, are increa-
sing due to its low caloric value and prebiotic properties. This 
study was conducted to identify relative sweetness and sensory 
characteristics of XB. XB was prepared as aqueous solution and 
RS to 5% sucrose was determined using 2-alternative forced 
choice test with 43 panelists. Sensory profile of XB was deter-
mined using descriptive analysis and compared with those of 
sucrose and other sweeteners (xylose, xylitol, xylooligosaccha-
rides, and erythritol). Results show that XB was 0.34 times 
sweeter than sucrose, and distinguished from other sweeteners 
by its yellowness, corn aroma, corn flavor, and nurungji candy 
flavor. Persistence of sweetness of XB seems to be similar with 
that of sucrose, but the onset of sweetness was slower than 
that of sucrose. When XB was mixed with sucrose at a ratio of 
7:93 to meet the daily intake allowance, the mixture exhibited 
similar sensory quality as that of sucrose, making it a useful 
sucrose compliment.

P04 -004

Sensory Characteristics of Enzymatically Hydrolyzed 
Isolate Soybean Protein by Descriptive Analysis

Jin Seon Kim*, Heeju Kim, A Ra Jo, Juan Park, Seok Hoon 
Lee1, Jung-Kue Shin2

Department of Traditional Food Industry, Jeonju University, 
Korea, 1Biovan Co., Korea, 2Department of Korean Cuisine, 
Jeonju University, Korea

Subcritical water and enzymatic hydrolyzed was applied to 
isolate soybean in order to produce a natural seasoning salt 
enhancer. The purpose of this study is to investigate the rela-
tionship between sensory characteristics and the protein con-
centration of enzymatically hydrolysates with isolate soybean 
protein. According to the result of QDA, 34 attribute descriptors 
were developed. Based on the flavor profile, the strengths of 
most tastes, except sourness, were evaluated before activated 
carbon treatment. Principal components analysis (PCA) was 
performed to summarize the relationship between attributes 
and samples. The result of PCA was F1 56.35% and F2 35.05%, 
having explained 91.40% in total variability, as F1 is shown accor-
ding to the correlation with regard to activated carbon treat-
ment before or after samples. The characteristics of color, flavor/ 
odor and saltiness or bitter taste had a higher correlation with 
regard to contents before activated carbon treatment samples. 
Also, F2 is shown according to its correlation regarding all or 
none of the samples.
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P04 -005

Effect of Food Neophobia on American Consumer 
Acceptance of Bugak

Lana Chung*, Bokyung Ryu, Solji Lee
Kyung Hee University, Korea

This research was conducted to identify the effects of accepta-
bility with seven kinds of bugak (Laver, Chili, Potato, Pumpkin, 
Burdock, Lotus, Kelp), had great potential of emerging overseas 
market as the representative food of Korea, depending on the 
level of American food neophobia. This study measured overall, 
appearance, aroma, and taste acceptability using 9 point scale. 
In result, low group of food neophobia (n=43) valued of 7 kinds 
of bugak than high group of food neophobia (n=43) (p<0.05). 
High group of food neophobia showed a significant difference 
between samples on overall, appearance, aroma and taste 
acceptability (p<0.05). In low group of food neophobia were 
significantly different across samples in all acceptability (p<0.01). 
Accordingly, level of food neophobia in American affected sen-
sory acceptance of bugak.

P04 -007

Development of Consumer Measure for the Perceived 
Kokumi Level of Chicken Bouillons: Hybrid Satisfaction 
Scaling (HSS) for Consumer Segmentation Based on the 
Sensory Discrimination

So-Yub Lee*, Frans-Jos Jansen1, Hye-Seong Lee
Department of Food Science and Technology, College of 
Engineering, Ewha Womans University, Korea, 1Unilever R&D, 
The Netherlands

The kokumi perception which is an abstract and integrative 
attribute affecting consumer’s acceptance is vital for foods 
made of broth. For successful product development, understan-
ding of both consumer’s satisfactory level (personal criterion) 
of and sensitivity to products’ kokumi is needed. To achieve 
this, in this study, a modification of the hybrid satisfaction scaling 
(HSS) using series of reminder design, recently proposed by 
Kim, Lee, Kim, and Lee (2015), was applied for measuring the 
perceived kokumi level of 10 chicken bouillons with different 
soy sauces in comparison to 5-point intensity ratings by 240 
consumers. Results of signal detection analyses showed that 
HSS resulted in comparable product discriminations to the 
simple rating. The superiority of the HSS was confirmed from 
consumer segmentation results based on consumer’s criterion 
stability and level of the satisfactory criterion usage; it was 
found that there was a segment that has the higher level of 
satisfactory criterion for the perceived kokumi level and this 
segment showed better discriminability. This indicates that the 
HSS has a great potential to study inter-consumer differences.

P04 -006

Development of a Novel Two-step Rating-based 
‘Double-faced Applicability’ Test Method for Product 
Discrimination and Characterization of Food and 
Non-food Products

In-Ah Kim*, Hye-Seong Lee
Ewha Womans University, Korea

In fast moving consumer goods industry, it is vital to predict the 
consumers’ perception for holistic product benefit that deter-
mines product’s overall quality. During holistic product usage 
experience, consumers perceived product benefits from various 
sensory and non-sensory product attributes. Thus, in this study, 
a novel ‘double-faced applicability’ test method and a nonpara-
metric scale estimation for individual affect magnitude (d'A) of 
each consumer-relevant attribute for each product were deve-
loped and applied for measuring the consumers’ usage expe-
rience of food and non-food products. The objective of the 
present study was to investigate the potential of the ‘double-
faced applicability’ test using a two-step signal detection rating 
method in terms of product discrimination and characterization 
compared to one-step applicability rating and spectrum descrip-
tive analysis, respectively. Empirical data were collected through 
testing commercial margarine and surface cleaner samples. 
The results showed that ‘double-faced applicability’ test can be 
considered to be more sensitive in product discrimination and 
more useful for product characterization than traditional methods.

P04 -008

Consumer-food Interface Measurement: A Novel 
Approach to Characterize Consumption Context and 
Perceptual Experience, and Its Effect on Retrospective 
Preference

Bi-A Kang*, In-Ah Kim, Young-Mi Lee1, Hye-Seong Lee
Ewha Womans University, Korea, 1Lotte R&D Center, Korea

In this study, a Consumer-Food Interface (CFI) measurement 
was proposed to understand various aspects related to consump-
tion context, perceptual experience (expectation and percep-
tion) and preference judgement. A series of novel CFI applica-
bility rating tests was used for characterization of consumption 
context and perceptual experience, and a modified Best-Worst 
Scaling was used for evaluating retrospective preference. Terms 
applied on studying perceptual experience were constructed 
under six categories based on the modification of Holbrook’s
consumer value typology (1999). This novel multi-stepwise 
scaling was applied to 10 potato snacks using consumers of 
mid-twenties (N=200). Classification of terms according to appli-
cability in consumption context and expectation to the potato 
snack category was determined by Chi-square test. Perceptual 
experience was quantified analyzing perception (Signal) to expec-
tation (Noise) ratio based on Signal Detection Theory for each 
term of the samples. Overall, this novel CFI measurement revealed 
characterization of consumption context and perceptual expe-
rience, and its effect on retrospective preference for two con-
sumer segments.
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P04 -009

Exploration of Sensory Characteristics and Consumer 
Acceptability of Various Commercial Doenjang

Kwang-Ok Kim*, Soo-Hyun Roh, Sang Sook Kim1, Soh-Min Lee
Department of Food Science and Engineering, Ewha Womans 
University, Korea, 1Research Group of Cognition and Sensory 
Perception, Korea Food Research Institute, Korea

The objective of this study was to investigate sensory characte-
ristics and consumer acceptability of various commercial doen-
jang. Two food systems were considered in this study: original 
paste system and soup system. Descriptive analysis was performed 
with 8 trained panelists and consumer test was examined with 
both young (N=79, ≥40 years). Consumer acceptability, famili-
arity and purchase intent for each sample were measured for 
both systems. The results indicated that samples with strong 
‘ammonia flavor’ and ‘musty flavor’, which are typical flavors of 
doenjang processed using traditional fermentation process, 
were better accepted by old consumers in soup system. However, 
these samples were more disliked by both young and old con-
sumers in paste system. Regardless of consumer age groups, 
doenjang samples with strong ‘MSG taste’ and ‘soy sauce flavor’
were preferred to others in both food systems. This study was 
able to show changes in consumer acceptability according to 
consumer ages and consumption food systems.

P04 -011

Sensory Characteristics and Consumer Acceptability of 
Traditional and Commercial Soybean Paste (Doenjang)

Sun-Young Park*, Seulki Kim, Myung-Ki Lee, Sang-Pil Hong, 
Sang-Dong Lim
Korea Food Research Institute, Korea

The sensory characteristics and consumer acceptability of 19 
traditional and 3 commercial soybean paste (doenjang) were 
investigated to identify the sensory attributes that drive con-
sumers’ acceptability for doenjang. Twenty one sensory attri-
butes were evaluated by 110 participants. The participants 
were consisted of twenties to fifties. The tendency was showed 
that participants preferred the commercial products to traditional 
products. The highest score for appearance, odor, flavor, mouth-
feel and overall acceptability was recorded for sample No. 20, 
one of the commercial products, while the lowest score was 
recorded for sample No. 2, one of the traditional products. 
Compared with commercial products, traditional products 
were evaluated that the taste was more salty and low sweet-
ness. These also had high intensity of off-flavor. Commercial 
products had higher intensity of fresh taste than traditional. In 
the result of the evaluation of acceptability and sensory attri-
butes, it was not showed a large difference by ages. However, 
twenties strongly felt moldy odor and fifties weekly felt salty 
taste. Overall, the score for odor, flavor and overall acceptability 
was high in fifties.

P04 -010

Sensory Characteristics and Consumer Acceptability of 
Traditional and Commercial Red Pepper Paste 
(Gochujang)

Seulki Kim*, Sun-Young Park, Myung-Ki Lee, Sang-Pil Hong, 
Sang-Dong Lim
Korea Food Research Institute, Korea

The purpose of this study was to investigate sensory characte-
ristics and consumer acceptability of nineteen traditional and 
three commercial red pepper paste (gochujang). Traditional 
products were collected from six different provinces. Sensory 
evaluation of gochujang was performed by 110 participants 
from twenties to fifties. Although K 22 was the most preferred 
in terms of appearance, flavor, taste, texture, aftertaste, and 
overall acceptance, K 7 got the worst score in terms of those. 
In overall acceptance, K 8, K 9, K 15, and commercial products 
were significantly higher than other products (p<0.05). Tradi-
tional products were generally lower than commercial products 
in sweetness. Although traditional products got a low score in 
consumer acceptability, K8 was not significant difference in 
flavor, taste, texture, aftertaste, and overall acceptance compared 
with commercial products. There was no significant difference 
among each generation. However, twenties felt strongly ester 
flavor, salty taste, and sourness than other generation, and forties 
felt strongly bitterness off-taste, and odor than other generation.

P04 -012

Cross-cultural Comparison of French and Korean 
Consumers in Flavor Perception and Acceptability for 
Various Doenjang

Soh Min Lee1*, Soo-Hyun Roh1, Jean-Philippe Pascal1,2, 
Kwang-Ok Kim1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea, 2AgroSup Dijon, France

For globalization of Korean cuisine, understanding ethnic flavor 
is important. While, doenjang is one of the most important con-
diments that consists ethnic Korean flavor, little attempts have 
been made to understand how foreign consumers perceive 
unique flavors of doenjang. The objective of this study was to 
understand cross-cultural flavor perception and acceptability of 
French and Korean consumers for various doenjang products. 
Since doenjang is a condiment, consumer test was conducted 
in a form of soybean paste stew, gangdoenjang. Ten gangdoen-
jang samples were made using various doenjang differing in 
ingredients and manufacturers. Young French consumers, who 
resided in Korea less than 1 year, and young and old Korean 
consumers participated in this study. Consumers firstly evaluated 
their liking and familiarity for each sample. Then, with a new 
set of samples, consumers performed a Napping test according 
to flavor similarities/differences among the products. The results 
showed that flavor perception as well as acceptability for various 
gangdoenjang among the three consumers groups differed little, 
but descriptors used in each group showed cultural dependency.
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P04 -013

Investigation of the Dual-reminder A-Not A (DR A-Not 
A) Performance Over Repeated Sessions

Ji-Won Mun*, Min-A Kim, Hye-Min Shim1, Hye-Seong Lee
Department of Food Science & Technology, Ewha Womans 
University, Korea, 1R&D Center, Nongshim Co., Ltd., Korea

Evaluating the meaningful difference is critical to food quality 
management for cost reduction in food industry by decreasing 
the miss (accepting bad quality) and false alarm (rejecting good 
quality). In this paper, dual-reminder A-Not A (DR A-Not A) 
method using two tastings of the standard before the test sti-
mulus was proposed to have optimal test sequences and facili-
tating the required subject’s familiarization to the standard 
quality for evaluating the meaningful difference. The perform-
ance DR A-Not A was investigated over 3 repeated sessions in 
comparison to 3-AFC. Although 3-AFC has the highest power, 
due to its forced choice characteristic, its application is limited. 
Based on the results of pre-tests, two groups of 18 subjects 
having equal sensitivity were formed and performed DR A-Not 
A and 3-AFC. For DR A-Not A, a commercial drinking water was 
used as a standard to be discriminated from two different test 
stimuli. For both methods, each subjects performed 24 tests 
per session having the same test sequences. Results confirmed 
that for the DR A-Not A over repeated sessions, the miss and 
false alarm rate were decreased and the test sequences were 
optimal.

P04 -015

Conformity Evaluation of Korean Consumers Comparing 
Just-About-Right and Hedonic Scales

Jiryang Kim*, Jeehyun Lee, Eunju Yoon1, JeongAe Heo, 
Yoonkyung Choi, Hyeri Kim, Xiaojia Hu, Yunseon Noh
Pusan National University, Korea, 1Dong-A University, Korea

The objectives of this study were to investigate if there is any 
difference between optimal sweetness prediction using JAR 
scale and hedonic scale, to evaluate how Korean consumers’
health concern, consumption patterns, and social desirability 
affect the usage of JAR scale, and to determine which scale is 
better suited for Koreans consumers. A total of 100 Korean 
consumers participated in this study and evaluate lemonade 
samples differing sugar concentration using 7-point hedonic 
scale and 7-point JAR scale regarding acceptability and appro-
priateness of attributes, respectively. For the second evaluation 
session, the overall data were used to predict optimum sweet-
ness level using regression analysis, which were 11.5% based 
on JAR data and 13% based on hedonic scale. When a prefer-
ence test was conducted, consumers preferred lemonade with 
optimum sweetness level predicted using the hedonic scale. 
Health concern, consumption patterns and social desirability 
did not influence the results. There might be health bias regard-
less of their degree of health concern. Thus, we may conclude 
that hedonic scale predicted better than JAR scale for optimal 
sweetness in Korean consumers.

P04 -014

Consumer Perception of Snack Bar Products from 
Napping® Method: Comparison of Panels with Different 
Degrees of Training

Yewon Bae*, Hoejin Roh
Food Safety Center, Orion Corporation, Korea

The consumer perception of food is main key factor in a new 
product launch. Recently, sales of snack bar products are grow-
ing up and various types of bar are being released in Korea 
market. The purpose of this study is to identify the consumer 
perception based on (dis)similarities of 12 snack bar products 
(chocolate bar, cereal bar and fruit containing bar) by using 
Napping® method. A rapid sensory method Napping® has been 
introduced in various food category. Expert panels and naïve
consumers were asked to locate the samples in a two dimen-
sional space by Napping® procedure. Multiple factor analysis 
(MFA) and hierarchical cluster analysis (HCA) were conducted 
on data. The frequencies of terms by two panel groups were 
collected. The result showed that both experts and naïve con-
sumers were mainly discriminated the samples by their covering 
type whether it is covered with chocolate or not. Naïve consu-
mers seemed to discriminate the samples according to their 
each contextual appropriateness. In addition, they used more 
emotion related terms to describe the products On the other 
hand, experts classified samples by raw materials and texture 
properties.

P04 -016

Perception and Preference of Commercial Elderly Foods 
among Senior Residents in Seoul

Seung-Joo Lee*, Hyo-Hyun Jang
Department of Culinary & Foodservice Management, Sejong 
University, Korea

This study was performed to investigate perception and prefer-
ence about commercial universal design foods (UDF) made by 
different ingredients. A one-to-one interview was used for data 
collection and the survey was conducted on 41 elderly people 
(over age 65; male: 11, female: 30) attending senior citizens' 
centers in Seoul. 12 UDF samples were collected, which were 
widely sold in Japan. Majority of respondents prepared the 
meal (53.7%) and ate alone (43.9%), respectively. The preferred 
cooking level of elderly food was “ready to eat (RTE)” (43.9%) 
or “ready to heat (RTH)” (43.9%) rather than Fresh cut product. 
In most, the elderly had no problem with chewing-action (90.2%). 
Generally, the food materials such as grain, meat, seafood and 
fruits showed higher preference than vegetable and nuts. Among 
12 UDF samples, pumpkin gratin (4.17) and peach flavored jelly 
(4.27) showed higher preference at 5-point facial hedonic scale. 
There were no significant differences in preferences of all sample 
by difficulty in chewing and swallowing. Demi-glace sauce 
hamburger and pot sukiyaki were more preferred as the age 
increased (p<0.05).
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P04 -017

Consumer Test of Korean Melon Cultivated 
Environmental-friendly for Targeting the Chinese 
Market

Kyung Hyung Ku*, Sang Seop Kim, Eun Jeong Choi
Korea Food Research Institute, Korea

This study investigated consumer acceptability of Korean melon 
to provide basic data for quality standard and degree of environ-
mental-friendly fruit interest for export of Korean melon. The 
consumer acceptability of Korean melon was performed by 
China consumers in Shanghai (n=150). Liking degree of five 
Korean melon samples were evaluated using 9 hedonic scales. 
The survey on their life style and fruit related consumption 
pattern was also conducted using 50 China consumers in Shanghai. 
In this study, 58.70% of consumers were very interested in 
environmental-friendly fruits, 30.43% of consumers purchased 
environmental-friendly fruits once a week. Generally, the con-
sumers represented very important factors in the cultivation 
area, variety, bland, nutrition, freshness, safety, taste and cost, 
but it showed a little different distribution according to consumer 
age. In the consumer overall acceptability in Korea Melon sam-
ples, it was high correlated in taste and texture more than app-
earance and aroma attribute, The highest overall preference 
sample was conventional cultivated Korean melon (E) and over-
all preference was related soluble solid contents and hardness 
of texture.

P04 -019

Design Factor Analysis for Color Separator among 
Wheat and Other Grains

Hoon Kim*, Eunjung Choi, Sangsook Kim, Ouiwoung Kim
Korea Food Research Institute, Korea

This study was implemented to separate factor based on color 
separator of wheat with damaged kernel and others as a com-
ponent ratio (Damaged kernel : 1.0, 2.0, 5.0, 10.0, 15.0, and 
others : 0.1, 0.5, 1.0, 2.0, 3.0%) for separating sound wheat 
about mixing damaged wheat kernel and others (paddy, brown 
rice, black rice, and soybean). The separation efficiency with the 
color separator was 97.1, 78.7, 73.6, 97.4, and 65% for damaged 
wheat kernel, paddy, brown rice, black rice and soybean respec-
tively. In addition, the result as an activation rate of defective 
wheat was tested to damaged kernel (3.28%), paddy (46.9%), 
brown rice (2.35%), black rice (1.46%) and soybean (4.13%) 
each. Besides, detect sensor in camera of color separator was 
showed to gap voltage of sound wheat with each other that 
the gap voltage was to damaged wheat (240mV), brown rice 
(280 mV), black rice (600 mV) and paddy and soy bean (0 mV). 
Therefore, color separator among wheat could be separated 
damaged wheat, black rice and brown rice and especially paddy 
and soybean could be difficult to separate among wheat due to 
similar color and gap voltage.

P04 -018

Sensory Characteristics of Embryo-retaining Polished 
Rice

Hoon Kim*, Sujin Yang, Ouiwoung Kim, Jaehwan Ahn, Eunhae 
Kim
Korea Food Research Institute, Korea

This research was carried out to determine sensory characteristics 
of embryo-retaining polished rice including to many functional 
ingredients due to be focused on well-being and LOHAS these 
days. In this study, brown rice using an abrasive-type rice milling 
machine manufactures embryo-retaining polished rice with 
degree of milling (=whiteness) of six levels (whiteness: 20.3, 
29.8, 32.2, 35.2, 37.1, and 40.7). Sensory evaluation was per-
formed for embryo-retaining polished rice of appearance, scent, 
flavor, texture and overall quality by trained taste panel. Also 
the intensity of characteristics mentioned above were evaluated. 
Overall, sample with the lowest ratio of embryo-retaining 
(24.7%) was significantly different with others in appearance 
attribute among the intensity of characteristics. In terms of 
sensory quality characteristics, sample with the lowest ratio of 
embryo-retaining (24.7%) was assessed the highest scores 
otherwise samples with ratio of embryo-retaining ranged from 
43.3 to 88.8% showed no significant change in all properties of 
quality. The result of this study will contribute to establishment 
of manufacturing and quality standards for embryo-retaining 
polished rice.

P04 -020

Quality of Manufacturing Conditions by 
Embryo-retaining Polished Rice

Hoon Kim*, Hongsik Kim, Ouiwoung Kim, Jaehwan Ahn, 
Hyojai Lee, Eunjung Choi
Korea Food Research Institute, Korea

Embryo-retaining polished rice refers to a specially milled rice 
to remain the embryos in grain. Embryo-retaining polished rice 
manufacturing systems and related technology are in the range 
of milling process and milling systems. In this study, Embryo- 
retaining polished rice manufactured from using abrasive type 
milling machine with three kinds of cultivar (Sindongjin, Sam-
kwang, and Chuchung). Samples were prepared with 4 level of 
moisture content (13, 14, 15, and 16%) and 6 level of white-
ness (30, 32, 34, 36, 38, and 40). After preparing the samples 
moisture content, whiteness, weight of 1000 kernels, degree of 
milling were measured. The remaining embryos rice ratio 
increased degree of milling and moisture content decrease. 
Remaining embryos ratio rice was Sindongjin > Samkwang > 
Chuchung appeared in order. Broken rice ratio increased at 
lower degree of milling. Milling difference showed a tendency 
of decrease at lower degree of milling. Milling difference with 
whiteness level of 38 was respective 14.6-22.2 (Samkwang), 
17.5-21.3 (Sindongjin), 18.3-24.0 (Chuchung). Milling difference 
were higher than rice processed by the abrasive-type and friction- 
type combining milling machine.
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P04 -021

Sensory Profiling of Doenjang by Instrumental Methods 
(Electronic Nose and Electronic Tongue) in Comparison 
to That by Trained Panel

Hee Yeon Jung*, Han Sub Kwak, Sang Sook Kim
Research Group of Cognition and Sensory Perception, Korea 
Food Research Institute, Korea

The objective of this study was to investigate the possibility for 
sensory profiling of doenjang (fermented soybean paste) by 
electronic (e-) nose and e-tongue. Sensory profiles of 14 com-
mercial doenjang (2 types; modified and traditional) by e-nose 
and e-tongue was compared with those of quantitative descrip-
tive analysis (QDA) by trained panel. For QDA, 31 descriptors 
were developed by 12 trained panelists and significant differ-
ences among 14 samples were found in 29 attributes. As a result 
of instrumental measurements, total 11 major odor components 
by retention time were selected by e-nose and the taste profile 
of doenjang samples was measured by 7 sensors (5 for basic 
taste and 2 for calibration) in e-tongue. The result of principal 
component analysis (PCA) showed that the loading plot of 
samples in PC1 and PC2 axis with QDA data was different from 
that with instrumental data. This could be explained by (implies) 
the differences between the weights for each compound of 
samples in instrumental data and those for each descriptive 
attributes.

P04 -023

Search for High-value Functional Food Materials Using 
Patent Trend Analysis

Mihee Min*, Yong-Soo Kim
Department of Health Aging Industry Beauty-Cosmetics 
Promotion & Policy Team, Korea Health Industry Development 
Institute, Korea

75 promising ingredients out of 118 medicinal plants with func-
tions of preventing and reducing the risk of 5 major health issues 
in Korea (cancer, heart diseases, brain stroke, diabetes, and 
hypertension) were identified. In order to contribute to the 
functional food industry, patent trend analysis was conducted 
by utilizing the technical trend and patent data. Patents publicly 
opened and registered by May 2016 were searched by utilizing 
KIWEE. The analysis shows that patents on outstanding func-
tional ingredients have steadily increased since 2000. Patents 
for higher immunity were applied for the most with 918 cases 
(44%) followed by cancer, hypertension, diabetes, and brain 
stroke. Upon checking the trends in patents of the materials 
used for specific conditions, Korean angelica roots were used 
the most for treating cancer and brain stroke, whereas magnolia 
vine berries were used most frequently for diabetes and hyper-
tension. For heart conditions, Angelica dahurica roots, wild 
yam and arrowroot order were applied for the most. By under-
standing the trends in Korean patents for each ingredient, the 
possibility of commercialization of the ingredients can be sug-
gested.

P04 -022

Correlation between the Hunter-lab Spectrocolorimeter 
Measured Value of the Frozen Bibimbap and Sensory 
Preference

Jiyeon Heo*, Seongwoo Han, Yonggab Lee, Hyeonwee Kim
Ottogi Research Center, Korea

The demand of HMR (Home Meal Replacement) product incr-
eases with social changes such as growth of single-person house-
holds and double-income families. Especially microwave food 
products are becoming popular due to their convenience. Con-
sumers don’t have to cook anymore, and only need to micro-
wave their food with HMR products whenever, wherever they 
want. Frozen rice market is growing up rapidly in Korea. The 
reason of the growth is that consumers don’t need any side 
dishes, eating frozen rice products while Korean people typically 
have plain rice with side dishes at every meal. And bibimbap
which is one of the seasoned frozen rice products is the repre-
sentative Korean dish using red pepper paste sauce as a main 
seasoning of the dish. This experiment was conducted to find 
out what influences would be caused to consumers preference 
when red color tones of the sauce were changed. After the 
Hunter-Lab Spectrocolorimeter measured value ‘a’ that repre-
sents red color tones of the sauce was adjusted from 20 to 25, 
preference test was conducted. And the experimental group 
was preferred to the control group regarding appearance and 
flavor.

P04 -024

Quality Change in Kimchi Made of Spring Kimchi 
Cabbage under Different Storage Conditions and 
Periods

Hye-Yeol Bang*, Sun-Duk Cho, Byeong-Sam Kim1, Gun-Hee Kim
Plant Resources Research Institute, Duksung Women's 
University, Korea, 1Korea Food Research Institute, Korea

To stabilize the supply of kimchi by extending the storage period 
of spring kimchi cabbage, this study manufactured kimchi from 
spring kimchi cabbage under varying storage conditions and 
periods, and analyzed their quality and sensory characteristics 
following the maturing period. The trimming loss was lowest 
with the group of plasma + reverse direction + pre-drying + HDPE 
film processing. The salting yield of cabbage stored for 12 weeks 
was lower than that for 6 weeks and the kimchi yield was low 
with the pre-treatment group of cabbage stored for 12 weeks. 
The firmness was little different according to the storage period 
from one month of maturation. From the view of pH and acidity, 
the maturation of the reverse direction + pre-drying + HDPE 
film processing group was slower than that of the normal one 
(p<0.05). In the sensory evaluation, the preference was increased 
for the low temperature storage processing group as the matu-
ration period was increased (p<0.05). In yield and functional 
characteristics, the cabbage stored for 6 weeks is more feasible 
to promote the kimchi industry, and the reverse direction + pre- 
drying + HDPE film processing are good for maintaining quality.
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P04 -025

Determinant Sensory Factors that Drive Consumer 
Acceptance for Korean Style Braised Pork Short Ribs 

Mi-Ran Kim*, Haeun Kim, Seo-Jin Chung
Department of Nutritional Science & Food Management, 
Ewha Womans University, Korea

The present study investigated the sensory characteristics that 
consumers preferred for Korean style braised short ribs. Five 
ready-to-cook type sauces for Korean style braised short ribs 
produced by different producers were products of interest. 
Descriptive analysis was conducted to profile the sensory cha-
racteristics of the braised short ribs and consumer test was 
carried out to understand the acceptance of the same samples. 
For descriptive analysis, 10 trained panelists analyzed the sen-
sory characteristics of Korean style braised short ribs. The same 
samples were evaluated by 84 general consumer subjects. The 
acceptance of each sample was evaluated on a 9 point hedonic 
scale. ANOVA as well as multivariate analysis such as PCA, GPA 
were applied to the descriptive analysis and consumer test data. 
34 lexicons were developed to characterize the samples and 19 
attributes showed significantly different intensities. When con-
sumer test results were correlated with descriptive analysis 
results using GPA, gloss, sweet and infusion of sauce to the meat 
attributes were positive drivers for the overall, appearance and 
flavor liking rating of the Korean style braised short ribs.

P05 -001

Changes in Physicochemical Properties of Repeatedly 
Used Deep Fat Frying Oils

Ki Seon Yu*, Keum Taek Hwang
Department of Food and Nutrition, and Research Institute of 
Human Ecology, Seoul National University, Korea

The objective of this study was to determine the changes in 
color (Hunter L*, a*, and b*), peroxide value (PV), acid value 
(AV), conjugated dienes (CD), total polar compounds (TPC) and 
p-anisidine value (p-AN) of refined coconut oil (RCO), refined 
soybean oil (SBO), pure olive oil (POO), and vegetable shorte-
ning (VST) during repeatedly frying potato chips. The potato 
chips were fried for 4 min at 180±5°C. After the chips were 
taken out, the oils were heated for 2 min for the next frying. 
This process was repeated with 80 cycles. L* values of all of the 
oil significantly decreased (p<0.05), and a* and b* values signi-
ficantly increased during the repeated frying (p<0.05). PV, AV, 
CD, TPC, and p-AN of the oils significantly increased during the 
repeated frying (p<0.05). After the repeated frying, PV and AV 
of RCO remarkably increased from 0.3 meq/kg to 13.8 meq/kg 
and 0.02 to 0.3, respectively. CD, TPC, and p-AN of SBO remark-
ably increased from 10.5 mmol/L to 21.8 mmol/L, 2.9% to 9.5%, 
and 3.0 to 47.7, respectively, significantly higher than  at cycle 
80 (p<0.05).

P04 -026

Sensory Quality and Acceptance of Low-sodium Korean 
Style Braised Chicken

Mi-Ran Kim*, Seo-Jin Chung
Ewha Womans University, Korea

Present study investigated the sensory quality and acceptance 
of sodium reduced ready-to-cook type sauce for Korean style 
braised chicken. The sauce was compared to its original version 
and 3 other similar sauces available in Market. A generic descrip-
tive analysis and consumer taste test were conducted separa-
tely to the 5 sample. Ten trained panelists participated in the 
descriptive analysis and 84 consumers evaluated the acceptance. 
ANOVA and PCA were carried out to analyze the data. The result 
showed that the low-sodium sample did not significantly differ 
in the saltiness rating with the original sample in both descrip-
tive analysis and consumer taste test. When the sensory cha-
racteristics of the 5 samples were visually summarized by PCA, 
samples eliciting high hot & spicy and umami taste were loaded 
on positive PC1 and samples with high chicken off-flavor and 
cooked chicken flavor were loaded in negative PC1. Positive PC2 
was defined by intact vegetable and capsaicin flavor. Consumers 
preferred samples with high hot & spicy and umami taste. The 
sensory quality and acceptance level of low-sodium sample did 
not differ with the original sample.

P05 -002

Anti-inflammatory and Anti-obesity Effects of Medium 
Chain Fatty Acid-diacylglycerol

Seung-min Yu*, Minkyung Kim, Guihwan Na, Wooki Kim
Graduate School of Biotechnology, Kyung Hee University, 
Korea

Medium chain fatty acids and diacylglycerol were known to aid 
in amelioration of obesity-related chronic inflammation. The 
current study investigated the combinatory effects of those two 
biofunctional lipids by production of interesterified medium 
chain fatty acid-diacylglycerol (MCDG). In this purpose, MCDG 
treated RAW264.7 macrophages were tested for the production 
of pro-inflammatory cytokines, i.e., IL-6 and TNF-α. Commercially 
available olive oil and canola oil served as experimental controls. 
Following lipopolysaccharide stimulation, MCDG treated cells 
secreted reduced amount of pro-inflammatory cytokines as 
compared to the controls. 3T3-L1 adipocytes, another source 
of cytokines during obesity, were assessed for the production 
of cytokines and the fat deposition. The data revealed that 
MCDG suppresses the production of pro-inflammatory cytokines, 
whereas lipid accumulation was also down-regulated by MCDG 
in adipocytes. Taken together, the current result suggests that 
MCDG oil could be an effective dietary strategy for prevention/ 
treatment of obesity-related chronic inflammatory diseases.
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P05 -003

Oxidative Stability of Various Edible Oils

Dongjin Yu*, Minyoung Kim, Jinsub Shin, Eunseok Jang, 
Yoonchang Kang, Bongchan Kim
Samyang Corporation, Korea

Various edible oils, such as soy bean oil, rapeseed oil, palm oil, 
palm olein oil, corn oil, high oleic sunflower oil, cottonseed oil, 
oxidative stability were compared. Various edible oils were 
heated at 170°C for 4 day. The oxidative stability of the sample 
was evaluated by determining acid value, color change and 
total polar material content (TPM). Acid values of rapeseed oil 
and high oleic sunflower oil were 0.569 and 0.562, respectively. 
Color change during heat was the lowest in cottonseed oil (ΔE 
8.47). Total polar material content was the lowest in high oleic 
sunflower oil (9.5%).

P05 -005

Lipase-catalyzed Synthesis of Cocoa Butter Equivalent 
with 2-Monooolein and Fatty Acid Ethyl Esters

Hae Ryung Park1,2*, Nakyung Choi1,2, In-Hwan Kim1,2

1Department of Food and Nutrition, Korea University, Korea, 
2Department of Public Health Sciences, Graduate School, 
Korea University, Korea

Cocoa butter equivalent (CBE) high in POS was prepared by 
lipase-catalyzed esterification of 2-monoolein and a mixture of 
fatty acid ethyl esters. Two different lipases namely, Novozym 
435 from Candida antartctica and Lipozyme RM IM from Rhizo-
mucor miehei were employed in this study. Firstly, 2-monoolein 
was prepared from high oleic sunflower oil (HOSO) using recir-
culating packed bed reactor via Novozym 435-catalyzed etha-
nolysis. The optimal conditions for 2-monoolein were 1:77 of 
molar ratio (HOSO to ethanol), 25°C of temperature, and 3 min 
of residence time, respectively. Subsequently, CBE high in POS 
was synthesized via Lipozyme RM IM-catalyzed esterification 
with 2-monoolein and a mixture of fatty acid ethyl esters under 
vacuum. Optimal molar ratio (2-monoolein to a mixture of fatty 
acid ethyl esters), temperature, enzyme load, and vacuum were 
1:4, 50°C, 10%, and 5 mmHg, respectively. Under these condi-
tions, up to 91.3% of TAG was formed, composed of POS (38.7%), 
POP (20.0%), and SOS (17.7%).

P05 -004

The Effect of Antioxidants on Color Change of Oxidizing 
Oil

Minyoung Kim*, Dongjin Yu, Jinsup Shin, Eunseok Jang, 
Yunchang Kang, Bongchan Kim
Samyang Co., Korea

In this study, the effect of antioxidants on the color changes of 
oxidizing oil was examined. Each refined canola oil parameters 
contains 0, 200, 400, 800 ppm of tocopherol, oleoresin rosemary, 
or mixed antioxidants of tocopherol and oleoresin rosemary. 
The examination was conducted during 0, 24, 48, and 72 h at 
170°C. The color of canola oil was determined by Hunter colori-
meter. As a result, both of two antioxidants have no effect on 
the color change of oxidizing oil. This tendency also found at 
higher dosage of antioxidants. In the additional study, acid value 
of oxidizing canola oil was measured. The addition of antioxi-
dants suppressed rises of acid value at all conditions. The highest 
suppressing effect was found at concentration of 200 ppm in 
case of tocopherol, and 400 ppm in case of rosemary extract. 
No additional effect was found in the mixed antioxidants. In sum-
mary, antioxidants alleviate the increase of acid value while 
have no effect on color changes of oxidizing oil.

P05 -006

A Novel Technology for Synthesis of Biodiesel Using 
Rice Bran as a Biocatalyst

Nakyung Choi1,2*, Hyo Jung Cho1,2, In-Hwan Kim1,2

1Department of Food and Nutrition, Korea University, Korea, 
2Department of Public Health Sciences, Graduate School, 
Korea University, Korea

Numerous researches regarding rice bran lipase focused on the 
deactivation of its activity to stabilize the rice bran because the 
rice bran lipases possess high hydrolytic activity. However, little 
was done any attempt for the utilization of rice bran lipase. In 
this study, surprisingly, biodiesel was synthesized successfully 
from the oil in rice bran by simply adding methanol to rice bran, 
with the aid of rice bran lipase already existing in the rice bran. 
For the optimization of the reaction, the effect of reaction tem-
perature, molar ratio (fatty acid to methanol) and the water 
content of the rice bran were investigated. The optimum condi-
tion was determined as a temperature of 40oC, a molar ratio of 
1:2 (fatty acid to methanol), a water content of 12 wt% and a 
reaction time of 12 days. The biodiesel yield of 83.4 wt% was 
obtained under the optimum condition. In order to increase 
the yield of biodiesel further, re-transesterification was carried 
with the reaction product obtained from the 1st transesterifica-
tion. Finally, 100% conversion of the saponifiable lipids in rice 
bran was confirmed and the maximum yield of 95.2 wt% was 
obtained after 6 days of re-transesterification.
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P05 -007

Effect of Basil and Peppermint Extract on the Lipid 
Oxidative Stability of Soybean Oil-in-water Emulsion

Jihee Kim*, Ae-rim Song, Hae-in Lee, Eunok Choe
Inha University, Korea

The quality of an emulsion is determined by lipid oxidation and 
emphasis on the health has brought preference on the natural 
antioxidant-containing foods such as herbs. This study evaluated 
the oxidative stability of an acidic (pH 4.0) soybean O/W (4:6, 
w/w) emulsion affected by 75% ethanol extract of basil (Ocimum 
basilicum) or peppermint (Mentha piperita) in the iron-catalyzed 
oxidation. Lipid oxidation was evaluated by headspace oxygen 
consumption, peroxide (POV), and p-anisidine value (PAV) using 
GC and spectrophotometry. Polyphenol content and composi-
tion were determined by Folin-Ciocalteu method and HPLC, 
respectively. Oxygen consumption, POV, and PAV of the control 
were increased during oxidation with a rate of 0.6498 μmol O2/ 
mL/d, 0.0459 mmol/d, and 0.6782/d, respectively. Addition of 
herb extract significantly reduced oxygen consumption and POV. 
There was no significant decrease in PAV by basil addition. Poly-
phenols derived from herb extracts were degraded during oxi-
dation of the emulsion, and peppermint-added emulsion showed 
faster degradation. The result suggested contribution of both 
polyphenol content and composition of herbs to decreasing 
oxidation of the O/W emulsion.

P05 -009

Production of α-Linolenic Acid-rich Triacylglycerol Using 
a Newly Prepared Immobilized Lipase

Heejin Kim1,2*, Taehoon Kim1,2, Sonwoo Kim1, In-Hwan Kim1,2

1Department of Food and Nutrition, Korea University, Korea,
2Department of Public Health Sciences, Graduate School, 
Korea University, Korea

α-Linolenic acid (ALA)-rich triacylglycerol (TAG) was successfully 
synthesized with ALA rich fatty acid from perilla oil and glycerol 
using a newly prepared immobilized lipase under vacuum. The 
ALA rich fatty acid (ALA purity, >90%) was obtained via urea 
complexation from perilla oil fatty acid (ALA purity, ca. 60%). 
Liquid type lipase from Thermomyces lanuginosa was employed 
for immobilization. Nine different hydrophilic and hydrophobic 
carriers for immobilization were tested. And Duolite A568, a 
hydrophilic resin, was selected as the optimum carrier. The 
optimum protein concentration of enzyme solution for immo-
bilization was 16.89 mg/mL. With this immobilized lipase, TAG 
was synthesized by direct esterification under vacuum. Para-
meters investigated were temperature, enzyme loading, and 
vacuum. The optimum conditions were a temperature of 60oC, 
an enzyme loading of 20% (based on the total weight of the 
substrate), and a vacuum of 1.33 kPa, respectively. Consequently, 
the maximum TAG yield of ca. 90% was obtained for 12 h under 
the optimum conditions.

P05 -008

Supercritical Carbon Dioxide Extraction of Sesame Oil 
from Defatted Sesame Meal

Kkotsan Kim1,2*, Heejin Kim1,2, Nakyung Choi1,2, In-Hwan 
Kim1,2

1Department of Food and Nutrition, Korea University, Korea, 
2Department of Public Health Sciences, Graduate School, 
Korea University, Korea

The extraction of sesame oil from defatted sesame meal was 
carried out by using supercritical carbon dioxide. The effects of 
temperature (40-70°C) and pressure (27.6-48.3 MPa) on frac-
tional extraction of sesame oil were investigated. The total con-
tents as well as composition of homologues of lignan and toco-
pherol in sesame oils obtained by fractionation were examined. 
The highest extraction rate of sesame oil was obtained at 70°C
and 48.3 MPa. γ- and δ-Tocopherol as tocopherol homologues 
were detected whereas sesamol, sesamin, and sesamolin as 
lignan homologues were detected. Primary tocopherol was γ
-tocopherol while major lignan was sesamin. Lignan was ext-
racted mostly in the early extraction process. Tocopherol was 
also extracted in the early process. The maximum extraction of 
lignan was observed at 48.3 MPa and 60oC, while the maximum 
extraction of tocopherol was observed at 48.3 MPa and 40°C.

P05 -010

Synthesis of Pinolenic Acid-enriched Triacylglycerol via 
Mixed Lipase-catalyzed Esterification

Heejin Kim1,2*, Taehoon Kim1,2, Chijioke Chidi Glory1, In-Hwan 
Kim1,2

1Department of Food and Nutrition, Korea University, Korea, 
2Department of Public Health Sciences, Graduate School, 
Korea University, Korea

Pinolenic acid (PLA), all-cis-5,9,12-18;3 is a polyunsaturated 
fatty acid of pine nut oil (PNO) and it has several physiological 
dietary effects. PLA-enriched triacylglycerol (TAG) has been 
successfully synthesized by lipase-catalyzed esterification using 
mixed lipase. The mixed lipase employed composed of Novozym 
435 from Candida antarctica and Lipozyme TM IM from Ther-
momyces lanunginosa. PLA-enriched fatty acid (FA) as the sub-
strate was prepared by Lipozyme RM IM-catalyzed ethanolysis 
with FA from PNO. For the 1st step, Novozym 435-catalyzed 
esterification of PLA-enriched FA and glycerol was carried out 
for the synthesis of TAG for 2 h. For the 2nd step, Lipozyme TL 
IM was added into the reaction mixture from 1st step and the 
remaining reaction was performed for 22 h. The optimum con-
ditions of the 1st step were a temperature of 60oC, an enzyme 
loading of 2% of total substrate, and a vacuum of 0.67 kPa, 
respectively. For the 2nd step, the optimum reaction conditions 
were a temperature of 60oC, an enzyme loading of 13% of total 
substrate, and a vacuum of 0.67 kPa, respectively. Finally, the 
maximum TAG yield of ca. 94.3% was obtained via two-step 
lipase-catalyzed esterification.
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P05 -011

A Combined Physical and Enzymatic Methodology for 
the Selective Enrichment of Conjugated Linoleic Acid 
Isomers from Their Mixtures

Jiwon Kim*, Hyun Gyeong Kim, In-Hwan Kim1, Hee-Don 
Choi2, In-Wook Choi2, Hyang Sook Chun, Byung Hee Kim3

Department of Food Science and Technology, Chung-Ang 
University, Korea, 1Department of Food and Nutrition, Korea 
University, Korea, 2Korea Food Research Institute, Korea, 
3Department of Food and Nutrition, Sookmyung Women’s 
University, Korea

This study aimed to selectively enrich t10,c12-conjugated lino-
leic acid (t10,c12-CLA) and c9,t11-CLA from commercial CLA 
mixtures using a combination of urea crystallization and lipase- 
catalyzed esterification. A free fatty acid (FFA) fraction containing 
53.8 wt% t10,c12-CLA and 39.1 wt% c9,t11-CLA was produced 
from the CLA mixtures containing 32 wt% each of the two CLA 
isomers by a urea crystallization using methanol and urea-to-FA 
weight ratio of 2.5:1. The CLA-enriched FFA fraction was esteri-
fied with dodecan-1-ol in a recirculating packed bed reactor 
using an immobilized lipase from Candida rugosa to further 
enrich the t10,c12-CLA and c9,t11-CLA in an FFA fraction and an 
FA dodecyl ester fraction, respectively, under the optimal con-
ditions, i.e., temperature, 20°C; FA-to-dodecan-1-ol molar ratio, 
1:1; water content, 2% of total substrates; residence time, 5 min; 
and reaction time, 24 h (for t10,c12-CLA enrichment) and 12 h 
(for c9,t11-CLA enrichment). After the reaction, an FFA fraction 
with the maximum t10,c12-CLA content of 72.6 wt% was obtained. 
Whereas, another FFA fraction with the maximum c9,t11-CLA 
content of 62.0 wt% was recovered from the FA dodecyl ester 
fraction.

P05 -013

Several Quality Characteristics of Neutralized Palm Oil 
and Canola Oil Affected by Industrial Bleaching and 
Deodorization

Jaehyun Park*, Jihee Kim, Eunok Choe
Inha University, Korea

This study was performed to evaluate the effect of industrial 
bleaching (1% acid clay at 110oC for 80 min) and deodorization 
(250oC, 3 torr, 180 min) on several qualities of neutralized palm 
and canola oil. Contents of flavor compounds, trans fatty acid, 
benzo(a)pyrene, and tocopherols were determined by GC and 
HPLC. Tocopherol contents of palm and canola oil were signifi-
cantly decreased (p<0.05) by bleaching and deodorization. Major 
odor compound class in palm and canola oil was aldehydes 
including hexanal, heptanal, and nonenal, and most of them 
(>95%) were removed in both oils after deodorization. Trans 
fatty acid content was significantly increased after deodorization 
in both oils, but still within the approval limit (<2%). There was 
no significant change (p>0.05) in benzo(a)pyrene content after 
bleaching and deodorization in palm (0.39-0.54 ppb) and canola 
(0.38-0.52 ppb) oils. The results indicated deodorization rather 
than bleaching as a more critical step in quality of oils and thus 
suggested that deodorization conditions (temperature and 
vacuum) should be carefully controlled for a good quality palm 
and canola oil with low trans fat and off-flavor compounds.

P05 -012

In vitro Antioxidant Activity of Daraesoon and 
Samnamul

Jungha Kim*, Ae-rim Song, Hae-in Lee, Eunok Choe
Inha University, Korea

Sanchae is rich in fiber and bioactive substances with anticancer, 
antioxidant, anti-diabetic and anti-obesity activity. Most studies 
on sanchae were conducted with balloon flower and bracken, 
and study on daraesoon and samnamul is still in the beginning 
stage. This study evaluated in vitro antioxidant activity (DPPH 
radical scavenging activity and reducing power), antioxidants 
(polyphenols and tocopherols), and pigments (chlorophylls and 
carotenoids) of 75% ethanol extract of dried daraesoon (shoot 
of Actinidia arguta) and samnamul (shoot of Aruncus dioicus) 
using spectrophotometry and HPLC. The DPPH radical scaven-
ging activity of samnamul extract was higher (21.20%) than 
daraesoon extract (16.74%), however, no significant difference 
in reducing power. There was no significant difference in poly-
phenol content (111-114 mg/kg) between samnamul and 
daraesoon, but chlorophyll (145.7 mg/kg), carotenoid (139.4 
mg/kg), and tocopherol (508.9 mg/kg) contents were higher in 
daraesoon extract. The results suggest that in vitro antioxidant 
activity of daraesoon and samnamul extract might originate 
from polyphenols rather than tocopherol or pigments.

P05 -014

Chitosan and Collagen Can Enhance Tocopherol 
Stability in Oil and Oil-in-water Emulsions

Seoyeong Gim*, JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

The antioxidant stability in oil decreases fast when they are 
under stress of heat or light exposure. To protect antioxidants 
effectively in lipids, development of proper carriers for antioxi-
dants is needed. Therefore, the objective of this study was to 
develop polymer based antioxidant carriers and to enhance the 
oxidative stability of oils in different matrix using carriers. Colla-
gen and chitosan gel were prepared and their loading ability 
for the α -tocopherol (Toc) adsorption were tested. The oxida-
tive stability of carriers with Toc was tested in two type of matrix 
including bulk oil and oil-in-water (O/W) emulsion stored at 
60°C. Collagen could adsorb Toc at the yield of 14% (w/w) 
whereas chitosan gel harvested Toc at the yield of 54% (w/w). 
Carriers increased oxidative stability in bulk oil based on head-
space oxygen content, conjugated dienoic acid value, p-anisidine 
value irrespective of Toc loading. Also, carriers could enhance 
Toc stability in bulk oil. In O/W emulsion, carriers reduced the 
degree of lipid oxidation. Carriers enhanced stability of Toc in 
bulk oil and O/W emulsion, which could be useful to extend 
the oxidative stability in lipid-rich foods.
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P05 -015

Roles of Heavy Water on the Oxidative Stability in Bulk 
Oil Systems

Chankyu Lee*, JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

The role of moisture in the formation of volatiles from lipid oxi-
dation was determined in bulk oil systems containing deuterium 
oxide (D2O), deuterium free water (H2O), acetic acid, and acetic 
acid-d, by measuring the headspace volatiles. Fragmented mass 
to charge ratios of 125.2/124.2 for 2,4-octadienal from samples 
containing D2O were significantly higher than those from H2O 
(p2O in bulk oil were investigated by analyzing headspace oxygen 
content, conjugated dienoic acid values, and p-anisidine values. 
Samples containing sodium azide, a singlet oxygen quencher, 
with D2O accelerated the rate of lipid oxidation more than con-
trol samples and samples with H2O. Also, adding moisture into 
bulk oil lowered the catalytic effects of metal ion, presumably 
suggesting that moisture dilute metal ion concentration of asso-
ciation colloid and decreased its prooxdative abilities. From the 
results of this study, moisture participates for the formation of 
volatiles from lipid and prooxidative properties of D2O compared 
to H2O may not come from stabilization of singlet oxygen.

P05 -017

Physicochemical Properties and Oxidative Stability of 
Oleogels Made of Carnauba Wax and of Bees Wax

BoRa Yi*, JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Two types of oleogels made of carnauba wax with canola oil 
and of beeswax with grapeseed oil were prepared at the concen-
tration of 0, 5, 10, and 15% (w/w) wax. Physical characterizations 
of oleogels including temperature and enthalpy for crystalliza-
tion and melting using a differential scanning calorimetry (DSC), 
color value, oil binding capacity, and solid fat content were 
analyzed. The oxidative stability of oleogels was tested at 180 
and 60˚C. According to DSC results, as the concentration of wax 
content increased from 5 to 15%, enthalpy for crystallization 
and melting increased in both oleogels. Oleogels made of 
canauba wax (OCW) needed more enthalpies. Differences of 
L*, a*, and b* values between control and oleogels significantly 
decreased in oleogels with wax (5-15%) (p<0.05). Oil binding 
capacities of oleogels made of bees wax (OBW) was higher 
than those of canauba wax. Solid fat content of OCW was changed 
from 10 to 60°C while those of OBW could decrease. Generally, 
the oxidative stability of OCW was enhanced (p<0.05) whereas 
those of OBW were not changed significantly compared to con-
trols (p>0.05).

P05 -016

Effects of α-Tocopherol on the Oxidative Stability in 
Oil-in-water Emulsions under Photosensitization

BoRa Yi*, JaeHwan Lee
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Many factors affect oxidative stability in oil-in-water (O/W) 
emulsions. Effects of photosensitizers such as riboflvavin (RF) 
and chlorophyll (CL), and concentration of α-tocopherol (0-1.0 
mM) on the oxidative stability were investigated in O/W emul-
sions with different emulsifier charges. Sodium dodecyl sulfate 
(SDS), Tween 20, and cetyltrimethylammonium bromide (CTAB) 
were used as anionic, neutral, and cationic emulsifiers, respec-
tively. Oxidative stability of the O/W emulsions was analyzed. 
In SDS- and CTAB- stabilized O/W emulsion, activity of α-toco-
pherol showed highest antioxidant activity at 0.5 mM concen-
tration under RF photosensitization whereas α-tocopherol 
decreased the rate of lipid oxidation in concentration dependent 
under CL photosensitization. α-Tocopherol acted as antioxidant 
in Tween 20-stabilized O/W emulsions under both RF and CL 
photosensitization. Therefore, antioxidant activities of α-toco-
pherol are different from various condition such as emulsifier 
charges and type of photosensitization.

P05 -018

Effects of Isoelectric Point (pI) and Hydrophobicity of 
Peptides in Emulsion Model System

Eun Young Park*, Haruka Miya1, Kenji Sato2

Department of Food Science, Korea Christian University, 
Korea, 1Department of Food Sceinces and Nutritional Health, 
Kyoto Prefectural University, Japan, 2Division of Applied 
Biosciences, Kyoto University, Japan

The objectives of the present study were to investigate the 
effects of isoelectric point and hydrophobicity of protein hydro-
lysates on stability of oil-in-water emulsion, and to prepare 
peptide fractions with high emulsion stability and antioxidant 
activities. Wheat gluten, soy protein, and casein hydrolysates 
(WGH, SPH, CH) were fractionated by using isoelectric focusing 
and preparative reversed phase chromatography using amber-
chrom. Emulsion was prepared by mixing 5% (w/w) corn oil 
with 0.2-1% (w/w) protein hydrolysate fractions. The efficacy 
of different fractions for scavenging DPPH and OH radicals, ORAC, 
metal chelating and TBARS was investigated. Emulsion stability 
was examined by measuring of particle size, distribution, ζ-po-
tential, etc. Hydrophobic fractions exhibited higher ability to 
emulsify to oil droplets than hydrophilic fractions. Especially, 
hydrophobic fraction of WGH (WGH4) had the highest emul-
sion stability. Distribution of isoelectric point of WGH4 fraction 
had different patterns compared to the others. These results 
suggest that hydrophobicity and isoelectric point of protein 
hydrolysates might be important factors influencing stability of 
emulsion.
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P05 -019

Screening of Korean Medicinal Plants for Porcine 
Pancreatic Lipase Inhibitory Potential

Choongsoon Kim1*, Hyunjong Yu1, Jinwoo Kim1, Pahn-Shick 
Chang1,2

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, and 
Research Institute of Agriculture and Life Sciences, Seoul 
National University, Korea

Metabolic regulation of dietary lipids by pancreatic lipase (PL) 
activity for preventing obesity was focused and natural plants 
were selected as the resource of PL inhibitor. Accordingly, 35 
Korean medicinal plants belonging to different families were 
screened for their porcine PL inhibitory activity, the characteristic 
of purified porcine PL inhibitor was investigated. Primary scree-
ning of 35 medicinal plants was performed using fluorescent 
substrate, 4-methylumbelliferyl oleate (4-MUO), after 80% 
methanol extraction. Methanol extracts of Clematis florida
Thunb., Taxus cuspidata Siebold & Zucc., Polygonum aviculare 
L., and Sigesbeckia glabrescens (Makino) Makino exhibited 
inhibitory activity (above 50%). Among them, Polygonum avi-
culare L. was selected due to the highest inhibitory activity 
(about 81%) in secondary screening and purified by sequential 
fractionation with organic solvents and chromatographic methods. 
From the ethyl acetate (EtOAc) fraction, active compounds were 
isolated further by flash column chromatography and high per-
formance liquid chromatography (HPLC). The purity of porcine 
PL inhibitor was evaluated with HPLC analysis and its characte-
ristics were studied.

P05 -021

Relationship of the Structure of Catechins and Their 
Singlet Oxygen Quenching Activity on the 
Photosensitized Oxidation of Lipids

Hee Jeong Park*, Mun Yhung Jung, Ju Hui Kang, Je Young Shin
Woosuk University, Korea

The relation between the structure of catechins and their singlet 
oxygen quenching activity has been studied. The total singlet 
oxygen quenching abilities were determined by using a steady 
state kinetic equation. Epigallocatechin gallate (EGCG) and 
epigallocatechin (EGC) showed the highest activity, followed by 
gallocatechin gallate (GCG), epicatechin gallate (ECG), epicate-
chin (EC), and catechin (C). The total singlet oxygen quenching 
rate constants of EGCG and C were 1.31×108 and 1.66×107/M∙s, 
respectively. The pyrogallol (B) ring structure was the most 
influencing factor for singlet oxygen quenching activity. Stereo-
specific configuration also provided a considerable impact on 
the values. However, it was found that G-ring structure did not 
show high impact on the activity. EGCG showed the highest 
antioxidant activity on the methylene blue sensitized photooxi-
dation of linoleic acid, followed by GCG, EGC and EC in a dec-
reasing order.

P05 -020

Effects of Extraction Temperature and α-Tocopherol 
Concentration on the Oxidative Stability of Horse Oil

Man Jae Cho*, Hyo Jin Kim, Hyun Jung Kim
Department of Food Bioengineering, Jeju National University, 
Korea

The oxidation of horse oil can be influenced by extraction tem-
perature and addition of antioxidant. In this study, the oxidative 
stability of horse oil was investigated by extraction tempera-
ture at 70 and 110°C and addition of α-tocopherol at 0, 100, 
200, and 500 ppm by measuring peroxide value, acid value, 
and TBA (thiobarbituric acid) value during storage of 0, 3, 7, 10, 
and 14 days at 60°C in the dark. The peroxide values of the 
horse oil extracted at 70°C and added with 0, 100, 200, and 
500 ppm α-tocopherol after 14 days of storage were 14.24, 
3.41, 3.94, and 5.82 meq/kg, respectively, which were lower 
than those extracted at 110°C (17.27, 12.47, 8.05, and 7.40 
meq/kg). The acid values and TBA values of the horse oil extracted 
at 70°C were lower than those of the horse oil at 110°C after 
14 days storage. The addition of a-tocopherol prevented the 
oxidation of horse oil; however, the increase of a-tocopherol 
concentration promoted the oxidation of horse oil extracted at 
70°C. These results indicated that the horse oil extracted at 
70°C added with 100 ppm α-tocopherol effectively improved 
the oxidative stability compared with the horse oil extracted at 
110°C.

P05 -022

Skin Permeation of Curcumin-loaded Emulsions and 
Nanostructured Lipid Carriers: Effect of Droplet Size

Bitna Kim*, Hee Joung Joung, Gye Wha Shin, Hyun Jin Park
Graduate School Biotechnology, Korea University, Korea

Purpose of the present work was to study skin permeation of 
curcumin-loaded emulsions (Cur-NEs) and curcumin-loaded 
nanostructured lipid carriers (Cur-NLCs) through porcine skin. 
Another objective was to see the effect of droplet size on per-
meation of Cur-NEs and Cur-NLCs. Droplet size of Cur-NEs were 
59.41±2.68 nm, 110.90±5.53 nm and 211.03±6.82 nm. Droplet 
size of Cur-NLCs were 70.63±0.74 nm, 110.98±3.57 nm and 
233.38±0.23 nm. At long-term stability test, all sample were 
stable during 30 days. Morphology of Cur-NE and Cur-NLC were 
measured by scanning transmission electron microscope. Cur- 
NEs and Cur-NLCs were prepared at 37°C and used to dose 
porcine skin mounted in Franz diffusion cells with receptor 
solution (EtOH:PBS=1:1) as receptor phase. Receptor phase 
samples were taken over 1, 2, 4, 8, 12, and 24 h and curcumin 
determined by UV-vis spectrophotometry at 420 nm. Cur-NEs 
were higher permeate flow than Cur-NLCs. Droplet size of 
Cur-NEs and Cur-NLCs influenced the penetration effect.
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P06 -001

Relationship between Viscosity Parameters and Drop 
Length of Starch Pastes

Chen Zhang*, Jong-Yea Kim1, Seung-Taik Lim
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 1Department of Food 
Science and Biotechnology, Kangwon National University, 
Korea

When starch paste is constantly stretched and broken under 
influence of gravity, one of flowing characteristics is the drop 
length of fully stretched paste. The length of paste drop (LPD) 
often determines eating texture and quality of starch-containing 
foods. The relationship between pasting parameters measured 
using a rapid visco-analyzer (RVA) and LPD of various starches 
from different botanical sources was investigated at different 
concentrations (5, 7, and 9%). According to the viscositic analysis, 
some of the parameters were highly correlated with the flowing 
property (LPD). However, simple comparison of pasting viscosity 
may not be enough to predict the flowing property of the paste. 
Concentration of starch impacted on overall pasting viscosity 
whereas LPD was affected mainly by the source of starch. In 
the case of cereal starches (especially rice and corn), the 2nd

order correlation of LPD with the viscositic parameters such as 
breakdown/setback, peak viscosity/final viscosity, and peak 
viscosity-final viscosity in RVA data was observed whereas the 
starch samples from other botanical sources did not exhibited 
a meaningful correlation (except sweet potato).

P06 -003

Physicochemical Properties and Structures of Corn and 
Duckweed Starch for Bioethanol Production

Chang Joo Lee*, Jay-lin Jane1

Department of Food Science and Biotechnology, Wonkwang 
University, Korea, 1Department of Food Science and Human 
Nutrition, Iowa State University, USA

The objectives of this study were to compare ethanol yields 
produced from corn and duckweed, to characterize starches 
isolated from corn and duckweed, and to understand the effects 
of starch structures and properties on the ethanol yield. Micro-
graphs showed duckweed starch granules displayed disk or 
dome shapes with diameters of 4-9 μm. Amylopectin of the 
duckweed starch had a smaller proportion (17.8%) of short 
branch-chains (DP 6-12), but a larger proportion (25.3%) of 
branch chains of DP≥37 than that of the B73 corn starch (19.7% 
and 22.1%, respectively). Duckweed starch showed a larger 
gelatinization enthalpy-change (ΔH=14.5 J/g) than the B73 corn 
starch (ΔH=11.9 J/g), resulting from the longer branch-chains 
of the duckweed amylopectin, which formed larger crystallites 
with fewer defects. Duckweed plant produced a smaller ethanol- 
yield (12.0 g/100 g plant, db) but a greater ethanol-conversion 
efficiency (91.1%) than the B73 corn kernels (33.7 g/100 g ker-
nels and 89.3%, respectively). The results obtained from this 
study are useful for developments of value-added utilizations 
of duckweed in ethanol production as well as in animal feed 
and food products.

P06 -002

In vitro and In vivo Digestibility of Waxy Corn Starch 
according to Its Branch Chain Length Distribution

Ha Ram Kim1*, Ha Youn Song1, Hui Min Lee1, 
Tae Wha Moon1,2

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, and 
Research Institute of Agriculture and Life Sciences, Seoul 
National University, Korea

Waxy corn starch was modified using amylosucrase (AS) at 
various levels (2,500 U-20,000 U AS/30 mL of 2% (w/v) starch 
suspension). Branch chain length distributions and digestibility 
of modified starches were examined, and the relationship 
between them was investigated. The modification decreased 
the proportion of short chains (DP≤12) while increased longer 
chains, giving significantly (p<0.05) different distributions 
among samples. AS-modified starches showed a decreased 
digestion rate and amount of digestible fraction in an in vitro
study. Glucose response in mice after consumption of AS-modi-
fied starches exhibited a gradual increase followed by a gradual 
decrease in blood glucose concentration for prolonged time, 
supported by delayed peak time and lower peak value com-
pared with its control and glucose. The area under the curve 
was negatively correlated with the level of AS (p<0.01) as well 
as the proportion of chains of DP>24 (p<0.05), showing consis-
tency with in vitro result. These results verified the increased 
resistance to digestive enzyme caused by elongation of branch 
chains. The starch with highly-extended chains could be used 
as a low glycemic ingredient.

P06 -004

Kernel Composition, Popping, Enzyme Digestibility, and 
Starch Characterization of High-amylose Popcorn

Chang Joo Lee*, Jay-lin Jane1

Department of Food Science and Biotechnology, Wonkwang 
University, Korea, 1Department of Food Science and Human 
Nutrition, Iowa State University, USA

Popcorn is one of the largest and most universal nutritious snack 
foods for human consumption in the world. Cereal products 
produce a glycemic index (GI) as high as that of corn processed 
foods. The objective of this study was to characterize and com-
pare the expansion volumes, chemical structures, physical pro-
perties, and enzymatic digestibility of high amylose popcorn 
(GEM-07048 line) kernel and starch with that of commercial 
popcorn. GEM-07048 popcorn line consisted of 36.3% (normal 
popcorn, GNPC) amylose-content and 61.4% (high amylose 
popcorn, GHAPC) amylose-content, which is greater than that 
those of commercial popcorn (CPC, 30.7%). GHAPC and B73 
corn displayed the lowest expansion volume, whereas CPC had 
the highest expansion volume (11.8, 11.6, and 34.9 cm/g, respec-
tively). GHAPC had the highest gelatinization temperature and 
the lowest gelatinization enthalpy. After popping kernels and 
cooking starch, RS (resistant starch) content was higher in GHAPC 
than both the GNPC and CPC samples. These differences could 
be attributed to a greater proportion of long branch-chains (DP
≥37), and the higher amylose-content.
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P06 -005

Retrogrdation Kinetics of Chemically Modified Chestnut 
Starches

Seonmin Oh*, Changnam Kim1, Sungwon Choi2, Byungyong 
Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Hotel Baking Technology, 
Hyejeon University, Korea, 2Department of Food and Culinary 
Arts, Osan University, Korea

This study investigated the retrogradation kinetics of modified 
(acetylated (AC), hydroxypropylated (HP) and cross-linked (CL)) 
chestnut starches during storage at 4°C. During storage, changes 
in glass transition temperature (Tg’), ice melting enthalpy (ΔHi), 
retrogrdation enthalpy (ΔHr) and degree of retrogradation (DR) 
were determined. Tg’, ΔHr and DR of all chestnut starches 
increased with increasing storage time. ΔHi of native starch 
rapidly decreased, while those of all modified starches showed 
relatively slow decrease. ΔHr and DR of native starch dramati-
cally increased within day 2 and slowly increased thereafter. 
Those of modified starches slightly increased until day 14 sugge-
sting that chemical modification retarded initial retrogradation 
rate. Native starch showed the highest DR followed by AC, HP 
and CL. Native starch also showed the fastest retrogradation 
rate in ΔHr and DR. AC and CL showed the fastest retrograda-
tion rate in Tg’ and ΔHi, respectively. On the other hand, HP 
showed the slowest retrogradation rate in both Tg’ and ΔHi. 
These results suggested that four different DSC characteristics 
represent different retrogradation characteristics.

P06 -007

Enhanced Aqueous Dispersibility of Alpha-lipoic Acid 
through Complex with High Amylose Starch

Yixuan Li*, Na-Young Kang, Seung-Taik Lim
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Alpha-lipoic acid (ALA), a potent antioxidant engaged in mito-
chondrial energy metabolism, suffers problems such as poor 
water solubility and limited bioavailability. Encapsulation of 
ALA with starch could be expected to mitigate the disadvanta-
geous properties of ALA. In this study, aqueous ALA dispersions 
were prepared with high amylose starch (HAS). Firstly, ALA 
pre-dissolved in ethanol was dispersed in gelatinized starch 
solutions (1.0% w/v) at different temperatures (50-90°C) and 
times (3-12 h), then cooled and stirred for 12 h followed by an 
ultrasonication. HAS was favored in enhancing the dispersibility 
of ALA (70.79% recovery) after a mild heating (70°C for 3 h) 
whereas beta-cyclodextrin dispersion of ALA exhibited extremely 
fluctuated ALA recovery. The optimally prepared HAS disper-
sion was milky white and contained particles with a narrow size 
distribution. The dispersion contained crystalline V-complexes 
of ALA and some of HAS effectively retarded the aggregation of 
ALA in the dispersion.

P06 -006

Physicochemical Properties of Amorphous Granular 
Potato Starch (AGPS) Prepared by Alcohol and Heat 
Treatments

Hui-Yun Kim*, Chang-Nam Kim1, Sung-Won Choi2, 
Byung-Yong Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Hotel Baking Technology, 
Hyejeon University, Korea, 2Department of Food and Culinary 
Arts, Osan University, Korea

Cold water soluble starch can be prepared by alcoholic-alkaline 
treatment. However, chemical treatments may raise safety issue 
for their potential food applications and this starch exhibits 
significant deformation and shrinking. In this study, amorphous 
granular potato starch (AGPS) was prepared by alcohol and heat 
treatments and its physicochemical properties were investigated. 
Potato starch (10 g) was suspended in 53% EtOH and gelatinized 
at 94°C for 15 min. AGPS maintained granule shape and lost 
birefringence when observed by LM, PM, and SEM. Solubility 
and swelling power of AGPS were higher than those of potato 
starch at 25°C and it was reversed at 60°C and 90°C. It means 
AGPS can inhibit solubility and swelling power above gelatini-
zation temperature. AGPS did not show the typical pasting pro-
perty and its viscosity gradually increased with increasing temp-
erature in RVA. Therefore, AGPS revealed distinctive physico-
chemical properties compared to native potato starch. AGPS 
held the granule shape despite the loss of crystallinity in cold 
water and restricted solubility and swelling power in hot water. 
These properties may facilitate the application of AGPS in food 
industries.

P06 -008

Preparation and Characterization of Amorphous 
Granular Cationic Starches

Ju Yeol Lee*, Chang-Nam Kim1, Sung-Won Choi2, Byung-Yong 
Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Hotel Baking Technology, 
Hyejeon University, Korea, 2Department of Food and Culinary 
Arts, Osan University, Korea

Self-digestible flocculants are of great interest because they 
can reduce the water contamination and cationic starch is one 
of good self-digestible flocculants. Cationic starches were pre-
pared using conventional method with or without high hydro-
static pressure and their physical and chemical properties were 
investigated. Corn starch were reacted with (3-Chloro-2-hydroxy-
propyl)-trimethylammonium chloride (CHPTAC) at 40°C for 24 h 
for conventional method and at 550 Mpa for 30 min for high 
hydrostatic pressure treatment, respectively. Nitrogen content, 
FT-IR and NMR results confirmed that CHPTAC was successfully 
introduced to both native and amorphous granular starches. 
Native starch and HHP treated starch maintained their crystal-
linity, while AGS lost its crystallinity. Cationic starches prepared 
by conventional and HHP methods revealed distinctively different 
physical and chemical properties compared to amorphous gra-
nular cationic starch. However, all cationic starches revealed 
relatively lower flocculant activity than commercial flocculant. 
This study provides new preparation methods for cationic star-
ches using high hydrostatic pressure treatment and amorphous 
granular starch.
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P06 -009

Effect of Annealing on Physicochemical Properties of 
Amorphous Granular Potato Starch (AGPS)

Jin Hwa Yeum*, Chang Nam Kim1, Sung Won Choi2, Byung 
Yong Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Hotel Baking Technology, 
Hyejeon University, Korea, 2Department of Food and Culinary 
Arts, Osan University, Korea

Amorphous granular starch (AGS) is gelatinized, and lost its 
birefringence and crystallinity but maintained its granular shape. 
AGS provides distinctively different physicochemical properties 
compared to native and pre-gelatinized starches. This study 
investigated the effect of annealing on physicochemical properties 
of amorphous granular potato starch (AGPS). Annealing was 
performed at three moisture contents (18, 29, and 67%) and 
temperatures (4, 25, and 40°C) for 3 weeks. In all conditions, 
AGPS produces amylopectin melting peaks with the highest 
enthalpy at 40°C (18% MC) and 25°C (29 and 67% MC). In XRD, 
native potato starch, AGPS and annealed AGPS revealed B-type, 
amorphous and A-type crystalline patterns, respectively. In 
RVA, unlike native potato starch, AGPS did not show typical 
pasting curves and its viscosity gradually increased. Annealed 
AGPS showed similar pasting pattern with AGPS with relatively 
lower viscosity. Annealed AGPS at 29% MC showed the highest 
viscosity followed by 18% and 67% MC. Resistance starch con-
tent increased with increasing moisture content and tempera-
ture. These results confirmed that annealing could change the 
physicochemical properties of AGPS.

P06 -011

Characterization of Untreated and Baked Mixtures of 
Potato Starch and Anionic Gum by Dough Mixing with 
Hot Water

Hyun-Seok Kim*, Youn-Moon Park, Koo Min Chung, 
Eun-Sol Ko
Department of Food Science and Biotechnology, Andong 
National University, Korea

The objective of this study was to investigate the physical and 
rheological characteristics of potato starch-anionic gum mix-
tures with/without baking, following the formation of dough of 
potato starch and anionic gum with hot water. Anionic gums 
adopted in this study were sodium alginate, κ-carrageenan, 
pectin, and xanthan gum. To prepare the dough of potato starch 
and anionic gum, potato starch and anionic gum (starch:gum 
mixing ratio=10:1, w/w) was mixed using a KitchenAid mixer, 
and passed three times through a 60 mesh sieve. The mixture 
was mixed for 2 min in a KitchenAid mixer with boiling water, 
after which the dough was formed by hand kneading. The dough 
was kept for 18 h at 4°C, and baked for 5 h at 135°C. Also, 
another dough prepared according to the same procedure 
were dried at 50°C below 10% moisture content, ground, and 
baked for 5 h at 135°C. When the untreated and baked mixtures 
of potato starch and anionic gum (PSAG) were tested with RVA, 
the untreated PSAG exhibited the lower pasting viscosity over 
all points of the programmed temperature profile than the baked 
PSAG. Dough mixing with hot water may be a way of adding 
the high concentration of anionic gum to starch.

P06 -010

Effect of Dielectric Barrier Discharge (DBD) 
Low-temperature Plasma on the Sulfation of Corn 
Starch with Sulfate Salts

Hyun-Seok Kim*, Gil-Young Jung, Koo Min Chung, Eun-Sol Ko
Department of Food Science and Biotechnology, Andong 
National University, Korea

The objective of this study was to investigate the effect of di-
electric barrier discharge (DBD) low-temperature plasma (LTP) 
on the sulfation of granular starch with sulfate salts. Anhydrous 
sodium bisulfate and sodium sulfate was mixed to a mixing 
ratio of 3:1 (w/w) in deionized water, followed by adjusting pH 
(4-6) with 5 N NaOH. Sulfate solution was mixed with normal 
corn starch, dried at 50°C below 10% moisture content, ground, 
and passed through a 60 mesh sieve. The reaction mixture was 
treated for 30 min with DBD-LTP at the input voltage of 120 V 
separately under Ar gas and Ar-O2 gas mixture (80:20, v/v). 
DBD-LTP treated materials were assessed with respect to sulfur 
content and pasting viscosity. An increase of pH from 4 to 6 
enhanced the sulfur content of DBD-LTP treated materials. 
Also, materials treated by DBD-LTP under Ar-O2 gas exhibited 
the higher sulfur content than those under Ar gas. Pasting 
viscosity of DBD-LTP treated materials were reduced relative to 
the reaction control (no treatment). Overall results suggested 
that the esterification of starch and sulfate salt (starch sulfation) 
may occur by DBD-LTP treatment under the gas environment of 
Ar and Ar-O2.

P06 -012

Antioxidant Capacity of Cycloamylose Complex with 
Cyanidin-3-glucoside from Black Rice

Yunkyoung Jung*, Yong-Ro Kim
Department of Biosystems and Biomaterials Science and 
Engineering, Seoul National University, Korea

Cycloamyloses (CA) from high-amylose rice starch (Dodamssal, 
50.94% amylose) was produced to form a complex with antho-
cyanin extracted from black rice (sihtoheukmi). The effects of 
CA concentration (1, 5, 10, and 30%, w/v), pH (2, 4, 6, and 8) 
and UVB irradiation time (~24 h) on the oxidant capacity of the 
complex were investigated. Anthocyanin consisting of 95% 
cyanidin-3-glucoside (C3G) was extracted from the black rice 
by suspending in 60% (v/v) ethanol containing 0.2% (v/v) hydro-
chloric acid for 90 min at 50°C. Cycloamyloses (CA) produced 
by 4-α-glucanotransferase (4αGTase) formed complexes with 
C3G by shaking the mixture for 48 h at 30°C. Antioxidant acti-
vities (radical scavenging capacity) were determined by using 
ABTS [2,2′-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)]. 
The antioxidant activities of the complexes increased with pH 
increasing. Upon UVB irradiation, the antioxidant activities were 
more retained for the complexes incorporating 10% CA concen-
tration or above compared to the C3G control. The results sug-
gest that the CA complex form with C3G indeed has an enhanced 
antioxidant potential toward UVB-induced degradation.
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P06 -013

Production of Cycloamylose from Amylomaize Starch

Jiwoon Park*, Shinjoung Rho, Yong-Rho Kim
Center for Food and Bioconvergence, Department of 
Biosystems and Biomaterials Science and Engineering, Seoul 
National University, Korea

The yield of cycloamylose (CA) products from starch is lower 
than that from commercial amylose. Thus, the objective of this 
study was to improve the yield of CA products using high amy-
lose corn starch (HACS) that has the highest amylose content 
(approximately 70%) among native starches. The reaction con-
ditions of isoamylase were optimized to maximize debranching 
yield of HACS. After debranching, CA was produced by the 
action of Thermus aquaticus 4-α-glucanotransferase (TAαGTase). 
Remaining linear glucans were removed by glucoamylase under 
the optimum conditions. As a result, the maximum conversion 
yield of CA from HACS was 71% that was 2.2-fold higher than 
that from rice starch (e.g. Ilpummi; 32%). The degree of poly-
merization (DP) of CA products ranged from 7 to 41, with DP26 
showing the highest yield. This DP profile was very similar as 
that of CA produced using commercial amylose. Also, a signifi-
cant amount of larger cyclic glucans were produced from HACS, 
which was not the case for CA from rice starch. These results 
were attributed to the unique molecular structure of HACS 
such as high amylose content and long branch chain length.

P06 -015

The Molecular Structural Characteristics of 
Amylosucrase-treated Waxy Corn Starches and Its 
Relationship with Starch Nutritional Fraction

Inmyoung Park*, In Young Kim1, Cheon-Seok Park2

Department of Oriental Culinary, Youngsan University, Korea, 
1Department of Microbiology, College of Natural Sciences, 
Pusan National University, Korea, 2Department of Food 
Science and Biotechnology, Graduate School of Biotechnology 
and Institute of Life Science and Resources, Kyung Hee 
University, Korea

We investigated the molecular structural characteristics and in 
vitro digestibility of waxy corn starch modified with 230 U or 
460 U of amylosucrase (AS). AS-treated starch had a much higher 
apparent amylose content, while, real amylose contents were 
not significantly different (p<0.05) measured by Con A method. 
AS-treated starches showed an increase of the degree of poly-
merization to 25-36 and ≥37 along with a weak B-type X-ray 
pattern. The ratio of double helix to amorphous was 42.9:57.1, 
25.6:74.4, 37.8:62.2, and 36.2:63.8 analyzing by solid-state 13C 
CP/MAS NMR, additionally, proportion of ordered crystalline to 
amorphous domains (1045 cm-1/1022 cm-1) was 0.550, 0.514, 
0.531, and 0.533 analyzing by FT-IR for native waxy corn starch, 
control starch, 230 U and 460 U AS-treated starch, respectively. 
Combined data revealed that part of the side chains of amylo-
pectin were not involved in double helix formation, resulting in 
a lower crystallinity and double helix content than native starch. 
Those structural changes increased SDS content (11.1% and 24.1% 
treated with 230 U and 460 U AS, respectively) and decreased 
digestive enzyme susceptibility.

P06 -014

Enzymatic Extraction and Stepwise Precipitations of 
Polysaccharides from Colpomenia peregrina

Mehdi Tabarsa*, Masoud Rezaei, Zeynab Rostami
Department of Seafood Processing, Faculty of Marine Science, 
Tarbiat Modares University, Iran

Polysaccharides were isolated from Colpomenia peregrina using 
water, acidic, alcalase and cellulose extractions. Primary preci-
pitation using CaCl2 and stepwise precipitation using ethanol at 
30% (F1) and 70% (F2) was employed. The polysaccharide yield 
widely varied from 4.7% to 8.8% for F1 and 2.2% to 3.7% for F2

fractions. The highest extraction efficiency was observed for 
alcalase (F1) and cellulose (F2) methods. The color analysis of 
the extracted polysaccharides revealed varying color parameters 
of a, b, and L for fractions and that primary precipitation was 
highly effective in removing pigments. Enzymatic fractions 
showed to have no polyphenol contaminations. All fractions 
showed to contain protein (3.3-17.2%), among which cellulose 
fractions had the least protein content. The monosaccharide 
analysis showed the extracted polysaccharides to be a xyloga-
lactan with different constituent ratios in fractions. Therefore, 
based on our findings, alcalase extraction with primary and step-
wise precipitations could be the best protocol for the isolation 
of polysaccharides from C. peregrina.

P06 -016

Potential Sugar Reduction in Cookie Formulation with 
Allulose

Mikhail Young*, Soojeong Jeon, Kyeongjin Jang, Meera 
Kweon
Department of Food Science and Nutrition, Pusan National 
University, Korea

Allulose, a monosaccharide isomer of fructose, was evaluated 
as a sucrose replacer for healthy cookie production with bene-
fits of low glycemic impact and low calorie. Sucrose (as a refer-
ence), fructose, glucose and allulose were used to explore the 
effects of sugar-replacer type on solvent retention capacity 
(SRC), differential scanning calorimetry (DSC), Rapid Visco-Ana-
lyzer (RVA), and wire-cut cookie baking. SRC results indicated 
the lowest swelling of solvent-accessible arabinoxylans in allu-
lose, compared to that in other sugar solutions. DSC and RVA 
results showed retardation of starch gelatinization and the 
onset of starch pasting, respectively, both in the order: water< 
allulose<fructose<glucose<sucrose. Among sugars, wire-cut 
cookies formulated with glucose showed the least desirable 
attributes with respect to cookie diameter and thickness. 
Although the baking response of allulose was a little inferior to 
that of sucrose control, the sugar exhibited baking response 
superior to that for fructose, suggesting that it could be used 
successfully as a fructose alternative or a sucrose alternative 
for producing wire-cut cookies with reduced sugar and low gly-
cemic impact.
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P06 -017

Physicochemical Properties of Octenyl Succinyl 
Anhydride Modified Rice Starch with Different Amylose 
Contents

Junhee No*, Onbit Jeong, Chuanshun Ren, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

Physicochemical properties of octenyl succinyl anhydride (OSA) 
modified rice starches with different amylose contents were 
analyzed. High amylose rice (Goami) and low amylose rice 
(Baekjinju) starches were modified with OSA at range of 1-3% 
level. The OSA starch pastes increased in peak, trough and 
breakdown viscosities, but decreased the initial pasting tempe-
rature with increasing degrees of OSA substitution level. The 
pasting properties of OSA starches were different significance 
with different amylose contents, The high amylose rice Goami 
starches showed lower peak, trough, final and breakdown vis-
cosity than partial waxy rice Baekjinju starches (p<0.05). The 
FT-IR spectrum of OSA starches showed specific peak bands 
and showed decreasing intensity of given peak wavenumber. 
The peaks at 1149 and 1079 cm-1 representing C-O bond stret-
ching, at 2930 cm-1 representing C-H vibration, and at 3310 cm-1

O-H vibration showed in all starches. The x-ray diffraction pattern 
of all starches showed A type crystallinity.

P06 -019

The Functional and Physicochemical Properties of Dry 
Type Sweet Potatoes

Huina Yoon*, Junhee No, Wook Kim1, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea, 1Division of Biotechnology, College of Life 
Sciences & Biotechnology, Korea University, Korea

This study was carried out to investigate the functional and phy-
sicochemical properties of dry type sweet potatoes which were 
inbred in Bioenergy Crop Research Institute, NICS, RDA. Three 
different Korean sweet potato cultivars, Daeyumi, Sinyulmi, and 
Sinchunmi were used. The lightness value of sweet potato powder 
was the highest value in Sinchunmi. Total sugar contents of sweet 
potatoes were the highest in Sinchunmi (4.52%). The amylose 
contents of sweet potato starches ranged from 22.6 to 25.6%, 
and Daeyumi starch showed the highest amylose content. The 
initial pasting temperatures of sweet potato powders ranged 
from 76.89 to 80.43°C. The gelatinization enthalpy change (ΔH) 
of Sinchunmi starch was higher than those of other starches. 
The shape of sweet potato starch granules was round and poly-
gonal and the granular size ranged from 12.3 μm to 27.9 μm. 
Daeyumi and, Sinchunmi starches showed Cb type crystallinity 
and Sinyulmi starch showed Ca type crystallinity by x-ray diffrac-
tion pattern.

P06 -018

Improvement Color Stability of Young Barley Leaf 
Powder

Junhee No*, Huina Yoon, Sara Park, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

To improve the color stability of young barley leaf powder as 
functional green biomaterials, young barley leaf (YBL) were 
evaluated color values and antioxidative activities. YBL was 
autoclaved twice in distilled water (BLA), in 0.01% zinc chloride 
(BLAZ), in 0.01% zinc citrate (BLAC) and in 0.01% zinc lactate 
(BLAL) solution under the same conditions at 110°C for 30 min 
(pH 5). YBL was extracted with 80% EtOH for 4 h. Chlorophyll a 
and b contents was showed different with different treatment 
conditions. BLA was decreased chlorophyll a and b values and 
BLAZ, BLAC, and BLAL maintained there color. Absorbance spec-
trums of 400-700 nm of YBL extracts showed different wave-
length on the peak value. After heating in acidic and natural 
solution (pH 3, pH 5, and pH 7), the color of YBL and BLA changed 
from green to olive green, but BLAZ, BLAC, and BLAL remained 
green color. The antioxidative activities showed higher value in 
YBL extract than in others extracts. From the above results, auto-
claved YBL in zinc solution would keep the green color after 
acid and heat treatment. Therefore this treatment can be improved 
color stability as use of food industry for the color materials.

P06 -020

Physicochemical Properties of Starches Isolated from 
Orange Fleshed Sweet Potatoes

Huina Yoon*, Chuanshun Ren, Wook Kim1, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea, 1Division of Biotechnology, College of Life 
Sciences & Biotechnology, Korea University, Korea

Physicochemical and pasting properties of sweet potato starches 
which were isolated from five different orange-fleshed sweet 
potatoes were investigated to develop new products. Korean 
varieties, Sinhwangmi, Juhwangmi, Geonhwangmi, Pungwonmi, 
and Dahomi obtained from Bioenergy Crop Research Institute, 
NICS, RDA were used. The amylose content of Geonhwangmi 
starch was the highest value among other starches. The peak, 
final and breakdown viscosities of Pungwonmi starch were the 
highest values (554.67, 296.83, and 326.42 RVU, respectively) 
among them (p<0.05). The initial pasting temperature of Pung-
wonmi starch was lower (71.88°C) than those of other starches. 
The setback viscosity of Dahomi starch was the highest value 
(102.25 RVU). The sweet potato starch granules varied with diff-
erent varieties, the shape showed oval, round, and polygonal. 
Starch granular size ranged from 13.8 μm to 23.3 μm. On the 
x-ray diffractogram, Dahomi, Sinhwangmi, Juhwangmi, Pung-
wonmi starches showed Cb type crystallinity, but Geonhwangmi 
starch showed Ca type crystallinity.
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P06 -021

Physical Properties of Cross-linked Starch Nanoparticles 
Using Acid Hydrolyzed Waxy Rice Starch

On Bit Jeong*, Junhee No, Sara Park, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

To develop the cross-linked starch nanoparticles with high RS 
level from using waxy rice starch (WRS) granule, the physical 
properties of cross-linked resistant starch (RS4) using acid hydro-
lyzed WRS were investigated. The WRS was hydrolyzed with 2.2 
N HCl solution (2:3, w/v) for 7 days in a 35°C water bath with 
stirring at 150 rpm. The acid hydrolyzed WRS was cross-linked 
with STMP and STPP (99:1) at 45°C for 3 h. Then, the starch was 
separated by sonication with distilled water, sonication with 
ethanol, and freeze-drying. All treated WRSes were showed A 
type crystallinity. The freeze-dried RS4 using acid hydrolyzed 
WRS showed weaker peak intensity at 2= 17° and 18° than 
others. Transmittance of 1% (w/v) suspension of cross-linked 
starch using acid hydrolyzed starch were examined during 0, 1, 
and 3 h, 1 and 3 days. Transmittance of starch suspensions 
after 3 days were showed the highest value in acid hydrolyzed 
RS4 sonication with distilled water, but the lowest value in acid 
hydrolyzed RS4 with freeze-dry. The gelatinization enthalpy (Δ
H) values showed the highest in acid hydrolyzed RS4 with 
freeze-dry, but the lowest in acid hydrolyzed with sonication 
with EtOH.

P06 -023

Formula Optimization for Gluten-free Rice Bread Using 
Response Surface Methodology

Chuanshun Ren*, Malshick Shin
Department of Food and Nutrition, Graduate School, 
Chonnam National University, Korea

To optimize the formula of gluten-free rice bread (GFRB), the 
rice flour blends (RFBs) were made with three independent 
variables and three different levels. The physicochemical and 
pasting properties of ten RFBes and processing qualities of the 
GFRBs made by straight method were investigated to find the 
optimization condition. RFB2 had the highest peak viscosity 
among the samples by rapid viscosity analyzer. After 2nd fermen-
tation, rice bread batter (RBB)8, 9, and 10 developed a strong 
network of crumb structure. And GFRB3, 4, 9, and 10 were 
shown a uniform cell structure. GFRB9 and 10 had the highest 
volume and specific volume among other GFRBs. GFRB7, 8 
which added PGA showed a higher volume than GFRB5 and 6 
added the same quantity of rice protein. GFRB1 and 2 had the 
lowest hardness but the highest adhesiveness. GFRB3 and GFRB4, 
7 to 10 showed a highest springiness but a lower adhesiveness. 
GFRB9 and 10 showed the highest evaluation score in prefer-
ence test of GFRB. Optimal point and an optimized standard 
recipe for making GFRB found the blending ratio of rice protein 
(1.7829%), PGA (0.2728%), TG (0.0404%) and rice flour (97.9038%) 
were mixed to 100% of flour.

P06 -022

Physicochemical Structural Characteristics of Waxy Rice 
Starches during Soaking Time

Sara Park*, Huina Yoon, Onbit Jeong, Malshick Shin
Department of Food and Nutrition, Chonnam National 
University, Korea

The waxy rice starches (WRSes) prepared from wet waxy rice 
grains during soaking for 15 days by alkaline steeping method, 
were investigated their physicochemical and microstructural 
properties. The moisture contents and water binding capacities 
of WRSes were 6.41-9.77% and 140.03-159.42%, respectively. 
The swelling powers of WRSes were 21.75-27.31% depending 
on soaking time and their solubilities were 2.31-3.34%. The 
starch was composed of 2-10 and 0.6-2 μm sized granule. As 
the waxy rice was soaked longer, the ratio of 2-10 μm sized 
granule reduced, but 0.6-2 μm sized granule increased. The 
WRS showed A type crystallinity. The peak, trough, and final 
viscosities were 324.00-396.70, 188.4-151.75, and 221.08-272.50 
RVU, respectively. The differential scanning calorimeter showed 
that there was no statistical significance in thermal property of 
WRS. The gelatinization endothermic peak was 67.48-79.11°C.
Branched amylopectin chain length of the waxy rice starches 
was analyzed using by HPAEC-PAD. Branched amylopectin chain 
length of the waxy rice starches showed no statistical significance 
compared to soaking times (22.61-23.62).

P06 -024

Effects of Enzyme Treatment, Amylose Content and 
Particle Size on the Emulsifying Properties of Rice Flour

Youngwoon Song*, Ha Xuyen Nguyen Doan, Sanghoon Ko, 
Keehyuk Sohn, Sang-Ho Yoo
Department of Food Science and Biotechnology, Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Rice flour has been widely formulated in the processed foods 
like baby foods, bakery, and snacks as hypoallergenic and gluten- 
free carbohydrate source. It is often used in the sauce or dress-
ing as a thickener or emulsifier as well. The objective of this 
study is to investigate the effect of amylose content, particle 
size, and enzyme treatment of selected rice flours on their 
emulsifying properties. Rice grains with 3 different levels of 
amylose content (Baekjinju, Hanareum 2, and Mimyun) were 
pulverized into the particle sizes of 100, 200, and 300 mesh. 
The resulting flours were dispersed in water and treated with a 
β-amylase (Novamyl®). The emulsifying activity index (EAI) and 
emulsion stability index (ESI) of enzyme-modified rice flours 
were measured in a water-paraffin liquid model system, which 
were calculated by the Kinsella’s method. The EAI (m2/g) and 
ESI (min) of 2-h enzyme-treated Hanareum 2 (200 mesh) increased 
from 20.8 to 37.9 and from 28.4 to 256, respectively. Baekjinju 
(300 mesh) showed the greatest EAI of 70.2 among the samples 
tested but lower ESI 153.6 compared to Hanareum 2 (200 mesh).
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P06 -025

Preparation of Crystalline Complexes of Gamma 
Linolenic Acid with Octenylsuccinylated High Amylose 
Maize Starch

Tae-Rang Seo*, Hyeong-Jong Kim, Seung-Taik Lim
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Gamma linoleinic acid (GLA) was one of the essential fatty acids 
and it had valuable health-promoting functions. Nevertheless, 
industrial application of GLA was limited due to its poor stability 
and water insolubility. To overcome these drawbacks, inclusion 
complexation between GLA and starch in the aqueous system 
was approached. GLA-starch crystalline complexes were pre-
pared by physical blending of GLA and starch solutions; GLA 
was pre-dissolved an alcoholic solution and high amylose maize 
starch or its modified was dissolved an aqueous solution by 
alkali treatment and autoclaving. The starch and GLA tested 
effectively produced homogeneous dispersions over the process 
of heating and cooling with vigorous stirring in an aqueous 
system. The complex formation was enhanced by starch modifi-
cation. Especially, octenylsuccinyated starch increased the reco-
very yield of GLA more than 10% compared to native starch. 
Under these conditions, about 62% of the GLA initially added 
was recovered as the co-precipitates with starch from the reac-
tion mixture. The complexes exhibited a V7 type crystalline 
structure under an X-ray diffraction analysis with type I or II 
polymorph under a DSC analysis.

P06 -027

Quality and Physicochemical Characteristics of 
Commercial Sunsik Products

Yaesol Bang*, Hyun-jung Chung
Department of Food and Nutrition, Chonnam National 
University, Korea

Sunsik is the product made by grinding roasted grain, vegetable, 
nut or seaweed and it is in great demand as a good meal replace-
ment because of its convenience to eat. In this study, we pur-
chased 10 kinds of commercial sunsik products (A to J), and 
then investigated the quality and physicochemical characteris-
tics including moisture content, viscosity, color, particle size, 
thermal behavior, sugar content, sensory evaluation. Sensory 
evaluation is performed for sweetness, savory flavor, viscosity 
and overall acceptability. The moisture content of sunsik was 
range of 1.00-3.23% and Lightness value was range of 64.5-76.3. 
Gelatinization did not appear among the tested products. The 
viscosity was appeared in the various range from 35cP to 976cP. 
The particle size of sunsik J had the largest (55.2 m) whereas 
sunsik I had the smallest (24.1 m). In sensory evaluation, sunsik
B, E, and I had good scores in overall acceptability since they 
had lower viscosity but higher sweetness and savory flavor than 
the other products. The current study could be useful in pro-
duction of developing sunsik.

P06 -026

Cariogenic Potential of Starchy Snacks

Eun-Jung Lee1,2*, Bo-Hyoung Jin1, In-Kyeong Hwang2

1Department of Dentistry, Seoul National University, Korea, 
2Department of Food and Nutrition, Seoul National University, 
Korea

The process of enamel breakdown, resulting in a caries defect, 
can be described as a series of physicochemical events occur-
ring in the immediate vicinity of the enamel/oral fluid interface. 
Whether the substance interaction works through direct or indi-
rect manner, the types of food, texture, composition, solubility, 
retentiveness and method of usage have been considered as 
effective interference regarding caries-process mechanisms. 
Among these major contributors, dietary carbohydrate is closely 
related to environmental aspect, specifically a diet. As a major 
source of dietary carbohydrate, starch is considered as non- or 
slightly cariogenic. Yet, current studies reflect incoherent claims 
about the cariogenic potentiality of starch. Therefore, the multi-
variate analysis was authorized to assess cariogenic potential 
of starchy snacks. In this study, through demineralization quanti-
fication by measuring radioisotope ³²P released from polyacryl- 
amide hydroxyapatite (PAHA) disc model showed a significance 
with other physiochemical factors in vitro (p<0.05). These results 
were contributed to the national oral health to make the cario-
genic potential index in starchy snacks.

P06 -028

Quality and Digestibility Characteristics of Rice Cake 
with Germinated Brown Waxy Rice

Minji Kim*, Hyun-Jung Chung
Department of Food and Nutrition, Chonnam National 
University, Korea

Germinated brown rice (GBR) has received great attention due 
to its enhanced nutritional value. Brown waxy rice was germi-
nated at 30°C for 10 h, 20 h, or 30 h with 95% humidity. The 
color, texture, digestibility, and sensory characteristics of waxy 
rice cake made by GBR were evaluated. Pasting viscosity of rice 
flour was substantially reduced, where gamma-amino butyric 
acid (GABA) content increased with an increase in germination 
time. Lightness of rice cake with GBR was lower than that with 
brown rice, whereas the redness and yellowness of rice cake 
were higher after germination. For textural properties, the hard-
ness, gumminess and chewiness of rice cake with GBR were 
lower than those with brown rice, and decreased hardness was 
more prominent with an increase in germination time. The in 
vitro starch digestibility of rice cake was increased by germina-
tion, showing increase in rapidly digestible starch (RDS) content 
and decrease in resistant starch (RS) content. In the sensory 
evaluation, the overall acceptability of rice cake with brown 
rice and GBR was greater than that with white rice, whereas it 
was reduced with an increase in germination time.
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P06 -029

Effect of Germination on Physicochemical Properties of 
Starch and Flour from Sorghum, Millet, Oat, and Brown 
Rice

Cheng Li*, Hyun-jung Chung
Department of Food and Nutrition, Chonnam National 
University, Korea

Germination is one of the effective physical methods used on 
several grains for enhancing eating quality and potential health- 
promoting functions. The present work examined the germina-
tion effects of starch and flour on physicochemical properties 
from selected grains (brown rice, sorghum, oat, and millet) 
which were harvested in the South Korea with 3 different germi-
nation times (0, 24, and 48 h). The degree of the changes on 
physicochemical properties was found highly correlation on the 
germination conditions. The germination ratio and length of 
sprout was highly influenced according to grains. The pasting 
viscosity of flour in germinated grains significantly decreased, 
whereas the starch from germinated grains was not much diff-
erent with that from native grains. This study provides crucial 
basis for understanding the effective and benefits to making 
full use and maximizing value of germinated sorghum, millet, 
oat, and brown rice and indicates the potential applications of 
these germinated grains for an industrial scale.

P06 -031

Effect of Hydrothermal Treatment on Structure and 
Physicochemical Characteristics of Starches Isolated 
from Different Rice Cultivars

Seul Lee*, Hyun-jung Chung
Department of Food and Nutrition, Chonnam National 
University, Korea

The molecular structure, crystalline structure and physicoche-
mical properties of starches isolated from rice flours modified 
by heat-moisture (HMT) and sonication (SNT) treatments were 
analyzed. Rice flours from 2 Korean rice cultivars were heat- 
moisture treated at 90°C for 24 h or 48 h with 20% moisture 
and incubated in sonicator at 50°C for 1 h, 2h, or 3 h at a fre-
quency of 40 KHz. The apparent amylose content of HMT starch 
was lower than that of native and SNT starches. HMT starch 
had greater proportion of short chains and smaller proportion 
of long chains of amylopectin than native and SNT starches. 
The relative crystallinity of HMT and SNT starches measured by 
X-ray diffractometry decreased possibly due to the partial gela-
tinization. The gelatinization enthalpy of SNT starch was lower 
than that of native and HMT starches. The modified starches 
had higher gelatinization temperature, swelling factor and amy-
lose leaching and lower peak viscosity than native starch. Results 
of this present study indicate that the hydrothermal treatment 
(HMT and SNT) of rice flours substantially influences structural 
and physicochemical properties in starch.

P06 -030

Quality Characteristics of the Muffin Made by Legume 
Flours

Qian Li*, Hyun-jung Chung
Department of Food and Nutrition, Chonnam National 
University, Korea

The purpose of this study was to investigate the quality charac-
teristics of the muffin with various legume flours (lentil, cowpea, 
mungbean, and chickpea). The pasting viscosity of legume 
flours was much lower than that of wheat flour. The moisture, 
crude ash and crude protein contents of muffins with legume 
flours were higher than those of muffin with wheat flour (control). 
The lightness value of muffins was decreased by adding the 
legume flours. The hardness of muffins with legume flours was 
higher than that of control, whereas springiness and cohesive-
ness showed lower in muffins with legume flours than control. 
Muffins with legume flours had higher weight than control, but 
the height and volume was lower in muffins with legume flours. 
In the sensory evaluation, taste, aroma, texture of muffins with 
legume flours did not show significant difference with control. 
Among the tested legume flours, the overall acceptance of muf-
fins with lentil or chickpea flour had similar with that of control.

P06 -032

Preventing Effects of Turanose against Freezing 
Damage of Lactic Acid Bacterium

Min-Oh Park*, Dong-Joo Han, Seong-Won Choi, Jung-A Lee, 
Eun-Hi Cho, Sung Won Park1, Chong Jin Park1, Kang Pyo Lee1, 
Sang-Ho Yoo
Department of Food Science and Biotechnology, Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 1Food 
R&D Center, Samyang Corp., Korea

Turanose is an intriguing sucrose isomer, being potentially deve-
loped as a health beneficial sweetener, which shows low calori-
genic and non-cariogenic properties. But very limited knowledge 
of turanose has been reported until now in terms of its indus-
trial applications. In this study, the physiological functionality 
of turanose was investigated to evaluate its cryoprotective 
effect for improving cell viability of a lactic acid bacterium. In 
the absence of cryoprotective agent in the medium, the cell 
viability was only 9.6%, but by adding 12% of turnaose, the 
survival rate noticeably increased to 67.1%. When freeze-dried 
cells were stored up to 30 days, the cell viability slightly decreased 
to 53.4% with 12% of turanose at 4°C of storage temperature. 
Meanwhile, significant decrease in the cell viability was observed 
by 50% with the same amount of turanose at 25°C for 30-day 
storage. From the results, it is suggested that turanose appears 
to be an effective cryoprotectant to preserve the LAB cells against 
the freeze-drying process during the storage at 4°C.
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P06 -033

Structural Characterization of a New Substitute-sugar 
Converted form Sucrose by Protaminobacter rubrum
CBS 574.77

Sue Jung Lee*, Jae Hwan Kim1, Kwang-Soon Shin
Department of Food Science and Biotechnology, Kyonggi 
University, Korea, 1Neo Cremar Co., Ltd., Korea

A new substitute-sugar has been produced from sucrose by bio-
conversion, using α-glycosyltransferase from Protaminobacter 
rubrum CBS 574.77 and its structure was characterized. The 
optimal temperature and pH conditions for the substitute-sugar 
production were 30°C and pH 6.0-7.0, respectively. The biocon-
version products containing 30% substitute-sugar purified to 
homogeneity by prep-LC equipped with YMC-pack polyamine II 
prep column, and its primary structure was elucidated by com-
ponent sugar, methylation analysis, sequencing and anomer 
determination using GC, GC-MS, Q-TOF, NMR. This substitute- 
sugar consisted of glucose and fructose in a 1:1 moral ratio, 
and molecular weight was 342 Da, equally to sucrose. Perme-
thylated oligosaccharide-alditol analysis indicated that this 
disaccharide was composed of non-reducing terminal glucopy-
ranoside and 6-linked fructofuranoside. When a disaccharide 
was analyzed by 1H-NMR and 13C-NMR, it gave the signals mainly 
composed of an α-glucopyranoside and a β-fructofuranoside. 
From above results, the disaccharide converted from sucrose 
was finally identified as palatinose with a structure of α-D-glu-
copyranosyl-(1→6)-D-fructofuranoside.

P06 -035

Synthesis of Starch Nanoparticles by Self-assembly of 
Debranched Linear Glucan

DaHee Lee*, Kyu-Hwan Park, Young-Rok Kim
Graduate School of Biotechnology & Department of Food 
Science and Biotechnology, College of Life Sciences, Kyung 
Hee University, Korea

In this study, we introduce a fast and green approach to produce 
starch nanoparticles. Starch nanoparticles (Starch NPs) were 
prepared via the self-assembly of glucan obtained from waxy 
maize starch. With a yield of 44% which means that 44% of 
amylopectin in waxy maize starch were debranched and reas-
sembled into a spherical nanoparticles. Scanning electron micro-
scopy (SEM), X-ray diffraction (XRD), Dynamic light scattering 
(DLS) and Differential scanning calorimetry (DSC) were used to 
characterize the morphology and crystalline structure of starch 
nanoparticles. The results showed that the diameter of starch 
nanoparticles ranged from 300 to 700 nm depending on the 
initial concentration of source materials and reaction time. The 
crystallinity structure changed from A-type (native starch) to 
B-type (starch nanoparticles) through the enzymatic hydrolysis 
and reassembly process. This new approach could produce 
well-defined and uniformly sized starch nanoparticles through 
fast and simple reaction. This system can readily be employed 
to encapsulate various functional guest molecules in biocom-
patible starch based nanoparticles in food industry.

P06 -034

Immunostimulating Activity of Arabinoxylan-type 
Polysaccharide Isolated from Young Barley Leaf

Hoon Kim1,2*, Su-Bin Im1, Hee-Do Hong3, Kwang-Won Yu4, 
Kwang-Soon Shin1

1Department of Food Science and Biotechnology, Kyonggi 
University, Korea, 2Department of Integrated Biomedical and 
Life Science, Korea University, Korea, 3Korea Food Research 
Institute, Korea, 4Department of Food and Nutrition, Korea 
National University of Transportation, Korea

Recently, we reported that the high-molecular weight polysac-
charide fraction (BLE-I) purified from barley leaf has potent 
macrophage-stimulating activity. The present study was designed 
to elucidate the immunostimulating activity of BLE-I, and its 
structural haracteristic through enzymatic fragmentation and 
chemical analyses. Methylation analysis indicated that BLE-I 
consists of 19 different glycosidic linkages, suggesting a mixture 
omposed of 3 types of polysaccharides, that is, arabinoxylan 
(AX) with 40-45%, hamnogalacturonan-I (RG-I) with 30-35%, 
and linear glucan with less than 10%. After enzymatic fragmen-
tation by endo-β-(1,4)-D-xylanase, BLE-I was fractionated into 
enzyme-resistant fraction (BLE-I-X1) and AX-oligosaccharide 
fraction (BLE-I-X2). Component sugar analysis indicated that 
BLE-I-X1 presumed as as arabinogalactan structure, whereas 
BLE-I-X2 was enriched with AX structure. BLE-I-X1 showed a 
decreased macrophage-stimulating activity than that of BLE-I, 
suggesting that AX region of BLE-I considerably contributes to 
the activity. However, from the viewpoint of the residual acti-
vity shown in BLE-P-X1, RG-I seems to play a partial role in 
expression of the activity.

P06 -036

Starch Based Carrier System for Delivery of β-Carotene

Andres Letona*, Young-Rok Kim
Kyung Hee University, Korea

The purpose of this study is to create an one-step inclusion 
complex of β-carotene nanoparticle (β-cNP) using amylose bead 
as a carrier, which can enhance the solubility, bioavailability 
and stability of β-carotene. β-cNP were prepared through emul-
sion method using tetrahydrofuran Our previous studies have 
shown that the synthetized amylose is capable of hosting hydro-
phobic guest molecules. In this study we developed a carrier 
system for β-carotene, a hydrophobic molecule which is suscep-
tible to light, oxidative stress and acidic environment. These 
properties cause degradation of β-carotene during the passage 
through the digestive tract and thus reduce its bioavailability. 
To overcome this issue we encapsulated β-carotene nanopar-
ticle into amylose microparticles through enzymatic synthesis 
using amylosucrase from Deinococcus geothermalis and sole 
substrate, sucrose. The morphology of amylose microparticles 
containing β-carotene were analyzed by FE-SEM, DSC, XRD and 
Raman spectroscopy.
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P07 -001

Nutritional Composition of Raw and Boiled Potato

Yong-Xie Jin*, So-Min Kim, Honggyun Kim, Hyeon-Young Kim, 
Se-Na Kim, Haeng-Ran Kim, Sang-Chion Kim1, Jinbong 
Hwang2, Youngmin Choi
Department of Agrofood Resources, National Institute of 
Agricultural Sciences, Rural Development Administration (RDA), 
Korea, 1Division of Analysis & Certification, Foundation of 
Agriculture Technology Commercialization & Transfer, Korea, 
2Food Analysis Center, Korea Food Research Institute, Korea

This study examined the nutritional composition of raw and 
boiled of four cultivars of potato: Superior (SP), Dejima (DP), 
Bora Valley (BP) and Rose (RP). Proximate composition, minerals 
and vitamins were analyzed in the study. The moisture contents 
of raw and boiled BP were 83.74 g/100 g and 81.57 g/100 g, 
respectively. The protein content of the raw and boiled RP 
(12.23 g/100 g and 11.02 g/100 g) was higher than that of the 
other cultivars. Protein contents of boiled BP and RP were signi-
ficantly lower compared than raw samples. The potassium, phos-
phorus and sodium contents of BP were 2,397.69 mg/100 g, 
389.13 mg/100 g and 14.12 mg/100 g, respectively. Calcium, 
iron and magnesium contents of DP were 51.52 mg/100 g, 3.21 
mg/100 g and 137.62 mg/100 g, were the highest values among 
the tested potato cultivars. The thiamine content was highest 
in the BP (0.43 mg/100 g). Riboflavin contents of the RP were 
0.35 mg/100 g, they were higher than the others. Overall, four 
cultivars of raw and boiled potatoes had higher amount of nutri-
tional composition. Therefore, these cultivars potatoes are 
expected to be highly valuable items for the development and 
applications of a functional food.

P07 -003

Changes of Nutrient Composition and Retention Rate 
of Sweet Pepper by Different Types and Blanching 
Method

Honggyun Kim*, Jin Bong Hwang1, Se-Na Kim, Youngmin 
Choi, So-Min Kim, Hye-Kyung Han, Mi-Ran Yang, Haeng Ran 
Kim
Functional Food & Nutrition Division, National Institute of 
Agricultural Science(NIAS), Rural Development Administration 
(RDA), Korea, 1Department of Food analysis, Korea Food 
Research Institute, Korea

To provide the nutritional information of sweet peppers, we 
evaluated changes of nutrient contents and retention rates by 
different types and blanching method. The results of the two- 
way analysis variance of sweet peppers had a greater influence 
than cooking methods on B1, B2, B9, and vitamin C content 
(p<0.05). Red pimento contained the most B1, B2, B3 and B9. 
Red paprika contained high levels of B2 and B9. Orange paprika 
contained the highest vitamin C content. Vitamin C was increased 
in blanched red pimento and red paprika, decreased in blanched 
orange paprika and yellow paprika. In addition, contents of mine-
rals, except for Se, were strongly influenced by the types of sweet 
peppers compared to blanching methods (p<0.001). Overall, 
after blanching, high retention rates (over 70%) were observed 
in all types of sweet peppers. However, the retention rates of 
B1, vitamin C and Se show low levels (less than 70%). In conclu-
sion, vitamin and mineral content depends more on the type of 
sweet peppers; Vitamin and mineral (except Se) contents showed 
some changes after blanching. Our results can be utilize for deter-
mining the effect of cooking processes on nutrition information.

P07 -002

Changes in Nutritional Composition of Tenebrio molitor
by Maturity Stage

Ju-Hye Lee*, Jiyoon Lee1, Jinbong Whang2, Jin-Sik Nam3,4, 
Hye-Kyung Han, So-Min Kim, Jeong-Yeon Lim, Yongming Choi, 
Se-Na Kim, Haeng Ran Kim
Functional Food & Nutrition Division, National Institute of 
Agricultural Science, Rural Development Administration, 
Korea, 1National Instrumentation Center for Environmental 
Management, College of Agriculture and Life Science, Seoul 
University, Korea, 2Department of Food Analysis, Korea Food 
Research Institute, Korea, 3Food Analysis Research Center, 
Korea, 4Department of Food and Nutrition, Suwon Women’s
University, Korea

This study was conducted to compare the nutritional content 
of the Tenebrio molitor’s life stages. Moisture, crude protein, 
crude fat, and crude ash contents in raw samples were 63.52- 
67.93, 23.19-24.53, 3.96-11.18, and 1.18-1.26%, respectively. 
Moisture content was significantly higher in the adult stage 
than in larval and pupal stages, whereas crude fat and crude 
ash contents were lower. Mineral composition showed K, P, and 
Mg in decreasing order of content, with no differences found 
among life stages. Total amino acid content of the Tenebrio 
molitor increased from larva to adult with each stage’s growth, 
but no difference in amino acid composition was found. Bet-
ween 76 and 78% of total fatty acid corresponded to unsaturated 
fatty acids, with oleic acid being the most abundant. Finally, 
similar contents of vitamins B1 and B3 between life stages were 
detected, whereas a higher content of vitamin B2 was found in 
the adult stage than in larval and pupal stages, and higher con-
tent of folate was observed in pupal and adult stages than in 
the larval stage. These results may provide a basis for more 
diversified industrial applications of the edible insect.

P07 -004

Nutrient Composition in the Parts of Opuntia 
ficus-indica var. Saboten and Opuntia humifusa

Hyeji Seo*, Haengran Kim, Youngmin Choi, Se-Na Kim
Functional Food and Nutrition Division, National Institute of 
Agricultural Science, Rural Development Administration, Korea

This study was conducted to analyze the contents of proximates, 
minerals, vitamins and fatty acids compositions in the fruit and 
stem of Opuntia ficus-indica var. saboten (OF) and Opuntia 
humifusa (OH). Free sugar content of fruit (3.04-6.06 g/100 g) 
was higher than steam (0.00-0.39 g/100 g). The order of mineral 
content was K>Ca>Mg>P>Na in the fruit and Ca>K>Mg>Na>P in 
the stem. Ca content of steam (279.48-524.26 mg/100 g) was 
higher than fruit (157.31-222.08 mg/100 g). K content of steam 
(315.75 mg/100 g) was higher than fruit (285.99 mg/100 g) at 
OF, in contrast, it was higher in the fruit (316.23 mg/100 g) than 
steam (266.61 mg/100 g) at OH. Vitamin C, the most highly con-
tained vitamin, was higher in the fruit (43.52-43.81 mg/100 g) 
than stem (12.17-18.25 mg/100 g). PUFA (Polyunsaturated Fatty 
Acid), the most highly contained fatty acid, was 69.6-70.1% in 
the fruit and 66.9% in the stem. The results of the two-way 
analysis of variance test indicated that the parts had influenced 
on free sugar, Ca, vitamin C and fatty acids content, while the 
parts*varieties had influenced on K content.
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P07 -005

Riboflavin Content of Commonly Consumed Cereal 
Grains in South Korea

Hyeon Young Kim*, Haengran Kim, Se-Na Kim, Youngmin Choi
Functional Food and Nutrition Division, National Institute of 
Agricultural Science, Rural Development Administration, Korea

Riboflavin, a water soluble B vitamin, is essential for calorie meta-
bolism. Lack of riboflavin has been linked to a number of health 
problem issues, such as commissural cheilitis, glossitis, seborrheic 
dermatitis and anemia. Therefore, it is important to establish 
riboflavin database for accurate assessing dietary riboflavin 
intake in the general population. The present work is devoted 
to the determination of riboflavin content of commonly consumed 
cereal grains in South Korea. Ten cereal grains were purchased 
randomly from the supermarkets in metropolitans. Riboflavin 
contents of sample were determined by fluorometric method 
of AOAC official method. Accuracy were obtained good recovery 
of 99.3% and 99.6% for ERM-BD600 and SRM 3233, respectively. 
For precision, the repeatability was 1.6%, and the reproduci-
bility was 2.5%, respectively. Z-score value of proficiency test 
was obtained 0. Riboflavin contents of sample showed the 
range of 0.027 (Rice, white, short-grain, raw, Hopum)-0.254 
(Rice, black, short-grain, raw). Riboflavin values presented in 
this study can be used for Korean Food Composition Tables.

P07 -007

Total Folate Content of Commonly Consumed Legumes 
and Nuts in South Korea by Mycrobıologıcal Assay

So-Min Kim*, Haengran Kim, Se-Na Kim, Youngmin Choi
Functional Food and Nutrition Division, National Institute of 
Agricultural Science, Rural Development Administration, Korea

Humans cannot synthesize folates de novo. Therefore, folate 
has to be supplied through the diet to meet their daily require-
ments. Insufficient dietary folate has been suggested as a possible 
risk factor for neural tube defects and cardiovascular disease. 
Therefore, it is important to establish folate database for accu-
rate assessing dietary folate intake. Thus, this study is dedicated 
to the determination of folate content of commonly consumed 
legumes and nuts in South Korea. The selected legumes and 
nuts were purchased randomly from the local market. All samples 
were frozen with liquid nitrogen, and ground using the homo-
genizer. The tri-enzyme digestion procedure using protease, α
-amylase and chicken pancreas conjugase was employed to 
release the bound folates in the food matrix to convert total 
folates. Total folate content of samples was determined by 
microbiological assay using Lactobacillus casei (ATCC7469). 
Black soybean (roasted, 881.9 μg/100 g) had the highest total 
folate contents of legumes, and sunflower seed (dried, 246.2 μ
g/100 g) had the highest total folate contents of nuts. Analytical 
method validation parameters including accuracy and precision 
were determined.

P07 -006

Total Folate Content and Chemical Properties of 
Commercial Kimchies

Dong Geon Nam*, So-Min Kim, Mi-Ran Yang, Hye-Kyung Han, 
Se-Na Kim, Youngmin Choi, Haengran Kim
Functional Food and Nutrition Division, National Institute of 
Agricultural Science, Rural Development Administration, Korea

This study was conducted to investigate the chemical properties 
and total folate content of commercial kimchi collected from 8 
provinces. Eight samples of kimchies were manufactured by 
small or medium size companies and 2 control samples were 
manufactured by large companies. Moisture, pH, titratable 
acidity and salinity of sample were measured by AOAC official 
method. Trienzyme extraction method coupled with microbio-
logical assay was validated and applied for the determination 
of folate (vitamin B9). The ranges of moisture content, pH and 
titratable acidity of 10 kimchi were 86.04-90.53, 4.52-6.67, and 
0.21-0.57%, respectively. The range of salinity was 2.17-2.65% 
except Chungnam, Jeonbuk, Gyeongnam (2.94-3.40%). The 
total folate content was 29.54 μg/100 g-67.84 μg/100 g, which 
isn’t similar pattern with pH and acidity. The results indicate 
the content of folate is more effected by different ingredients 
in comparison with fermentation characteristics. Further 
studies are required to examine chemical properties and folate 
content of fermentation conditions.

P07 -008

Quality Properties of Yakgwa Depending on Swelling 
Agents

Jin Won Kim*, Sang Won Park, A Ra Jo1, GyeongMi Lee1, Ju 
An Park1, Jung-Kue Shin
Department of Korean Cuisine, Jeonju University, Korea, 
1Department of Traditional Food Industry, Jeonju University, 
Korea

To develop yakgwa, a traditional Korean dessert, to halal stan-
dards, the alcohol used in the manufacturing process was 
replaced with baking soda (BS), baking powder (BP), and yeast 
(YE). The swelling ratio was the highest at 257±12.05 % in 
comparison with the control sample when YE 0.9% was used. 
The swelling ratio was similar regardless of the type and con-
tent of the swelling agents. The chromaticity values (L, a, and b) 
were the most similar to that of the control sample when BP 
was used. The hardness was the highest at 1179±82.49 kgf 
when BP 0.3% was used, and generally decreased as swelling 
agent content increased. The cohesiveness was the highest at 
0.584±0.16 when BP 1.5% was used. The resilience was the 
highest at 0.19±0.01 kgf in the BP 1.5 % sample, and the lowest 
in the control. The fat content was the lowest in the 1.5% BS 
and BP samples, and the highest in the YE 1.5% sample (18.90±
0.16 g). The sensory evaluation for the preference analysis 
showed that the taste preference was the highest at 6.1±0.4
with the BP 1.2% sample, and the overall preference was also 
the highest with the BP 1.2% sample (6.0±0.39).
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P07 -009

Anti-diabetic Effects of Mugwort Ethanol Extract in 
STZ-induced Diabetic Mice

Mi-Ja Kim1*, Soon-Ah Kang1,2, Jae-Cheol Lee1

1Department of Food and Nutrition, Kangwon National 
University, Korea, 2Department of Conversing Technology, 
Graduate School of Venture, Hoseo University, Korea

Artemisia princeps Pamp commonly known as mugwort, is one 
of the medicinal plants. Medicinal process of mugwort has 
been reported in the treatment of gastroenteritis, diarrhea, 
asthma, and many circulatory disorders. The objective of this 
study was to examine a possible anti-diabetic effect of mugwort 
ethanol extract (MEE) in STZ-induced diabetic animal model 
using mouse strain C57BL/6J. In this model, mice that had been 
fed a diet containing 1 and 3% MEE for 4 weeks showed signi-
ficantly reduced the blood glucose concentration (p<0.05). In 
the fourth week, STZ-diabetic control, 1% MEE fed, and 3% 
MEE fed STZ-diabetic mice showed 315.4, 184.6, and 173.7 
mg/dL in blood glucose concentration. In addition, 1% MEE fed 
and 3% MEE fed mice enhanced glucose tolerance compared 
with STZ-diabetic control. Blood insulin level was markedly 
increased in 1% MEE fed and 3% MEE fed STZ-diabetic mice. 
This improved blood glucose control could result from enhanced 
insulin sensitivity, as well as increased insulin release. These 
results indicate that MEE could prevent diabetes through the 
inhibition of blood glucose concentration and increases of 
insulin release.

P07 -011

Anti-obesity Effect of Natural Plant Water Extract in 
3T3-L1 Cells

Kyoung Kon Kim1*, Myeon Choe1,2

1Department of Bio-Health Technology, Kangwon National 
University, Korea, 2Well-being Bioproducts R&D RIC, Kangwon 
National University, Korea

Despite intensive research and drug development efforts, the 
prevalence of obesity continues to increase in modern societies 
largely due to economic growth, a high-fat diet, and reduced 
physical activity. This study examined the efficacy of extracts 
prepared from a variety of naturally occurring plants as anti- 
obesity agents. Samples from twenty different plant species 
were extracted using hot water, freeze-dried, and used in the 
experiment. During differentiation of 3T3-L1 pre-adipocytes 
into adipocytes, cells were treated with different concentrations 
of each sample and the inhibitory effects on adipocyte differen-
tiation and fat accumulation were assessed. In addition, after 
treating fully differentiated adipocytes with the test samples, 
we also measured the glycerol content. The results showed 
that test samples CW and RR inhibited adipocyte differentiation 
by 71.9% and 78.9%, respectively. Test samples COL and AC also 
inhibited fat accumulation in the adipocytes by 26.1% and 
26.2%, respectively. Test samples ZM and PAS increased the 
glycerol content by 177.8% and 144.5%, respectively.

P07 -010

Induction of UCP1 in Brown and White Adipose Tissue 
by Fish Oil Intake

Minji Kim*, Tsuyoshi Goto, Rina Yu1, Kunitoshi Uchida2, 
Makoto Tominaga2, Yuriko Kano3, Nobuyuki Takahashi, Teruo 
Kawada
Kyoto University, Japan, 1University of Ulsan, Korea, 2National 
Institutes of Natural Sciences, Japan, 3Kobe Women’s 
University, Japan

BAT plays a central role in regulating energy homeostasis, and 
may provide novel strategies for the treatment of human obesity. 
BAT-mediated thermogenesis is regulated by mitochondrial 
UCP1 in classical brown and ectopic beige adipocytes, and is 
controlled by SNS. In this study, we investigated the effect of 
fish oil on energy expenditure and the SNS. Fish oil intake 
increased oxygen consumption, with concomitant upregulation 
of UCP1 and the b adrenergic receptor in BAT and WAT. Fish oil 
intake increased the elimination of urinary catecholamines and 
the noradrenaline turnover rate in interscapular BAT and inguinal 
WAT. Interestingly, b adrenergic blocker-treated and vagoto-
mized mice showed the enhancement of UCP1 by fish oil was 
canceled, suggesting that afferent vagal nerve in gastrointes-
tinal tract mediates the stimulatory actions of fish oil. Further-
more, the effects of fish oil on SNS-mediated energy expendi-
ture were abolished in transient receptor potential vanilloid 1 
knockout mice. In conclusion, fish oil can induce UCP1 in brown 
and beige adipocytes via the SNS, thereby increasing energy 
expenditure and attenuating fat accumulation.

P07 -012

Analysis of Seed Oil Fatty Acids and Their Quality

Kyoung Kon Kim1*, Dae Jung Kim2, Tae Woo Kim2, Jeong Il 
Lee3, Myeon Choe1,2

1Department of Bio-Health Technology, Kangwon National 
University, Korea, 2Well-being Bioproducts R&D RIC, Kangwon 
National University, Korea, 3Basic Lab., Hanbit Flavor & 
Frganace, Korea

In the present study, essential oils were extracted from Zanth-
oxylum schinifolium fruits, Pinus koraiensis nuts, and Citrus 
medica seeds by using a low-temperature processing technique. 
The fatty acid composition of the oils was analyzed, and the 
acid values and peroxide values between the hexane extract 
and the low-temperature extract were compared. The results 
showed that Z. schinifolium oil contains the highest levels of 
oleic acid, linoleic acid, and linolenic acid; P. koraiensis nut oil 
also contains high levels of oleic acid and linoleic acid, and 
13.58% of pinoleic acid. Z. schinifolium oil was also confirmed 
to contain high levels of oleic acid and linoleic acid. By compa-
ring the acid values and peroxide values of oils from the hexane 
extract and the low- temperature extract, it was confirmed that 
the low-temperature extract showed lower acid values but higher 
peroxide values, although these were still lower than the thres-
hold levels.
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P07 -013

Lipolytic Effects of Zanthoxylum schinifolium Siebold & 
Zucc. Seed Oil in 3T3-L1 Adipocytes

Kyoung Kon Kim1*, Dae Jung Kim2, Tae Woo Kim2, Joeng Il 
Lee3, Myeon Choe1,2

1Department of Bio-Health Technology, Kangwon National 
University, Korea, 2Well-being Bioproducts R&D RIC, Kangwon 
National University, Korea, 3Basic Lab., Hanbit Flavor & 
Frganace, Korea

A recent study has reported that Zanthoxylum schinifolium Sieb. 
et Zucc. has anti-atherosclerotic properties. Therefore, the pre-
sent study investigates the therapeutic potential of Zanthoxylum 
schinifolium Sielb. et Zucc. seed oil (ZSO) lipolytic effects of ZSO 
were investigated using 3T3-L1 adipocytes. Lipolytic action of 
ZSO was confirmed by analysis of expression of lipid metabo-
lism-related biomarkers and measurement of glycerol levels in 
cultured 3T3-L1 cells and media.Results, western blot analysis 
confirmed that the improvement of hyperlipidemia indicator 
levels was induced by stimulation of lipoprotein lipase (LPL) 
expression, a consequence of ZSO ingestion. Additional results 
indicate that at the cellular level, reduction of body weight was 
owing to phosphorylation of hormone-sensitive lipase (HSL) by 
activation of the protein kinase A (PKA) pathway, ultimately 
leading to lipolysis. Thus, ZSO-stimulated lipolysis induced by 
PKA-HSL signaling reduced lipid accumulation in 3T3-L1 adipo-
cytes.

P07 -015

Process Optimization of the Vitamin D2-fortified 
Shiitake Mushroom (Lentinula edodes) Using Response 
Surface Methodology

Jong Ran Jee*, Dong Jae Won, Hyun Jin Park
School of Life Science and Biotechnology, Korea University, 
Korea

Vitamin D is well known for the stimulating effects on bone 
growth and prevention of osteoporosis. Although we can pro-
duce vitamin D through the exposure to sunlight, the absorbing 
ability of vitamin D starts to decrease with aging. We can solve 
this problem by producing vitamin D-fortified food. Mushrooms 
can be a good solution. Although raw mushrooms have little 
vitamin D, it has a lot of ergosterol and we can induce the con-
version of ergosterol into vitamin D2 by UV irradiation. The aim 
of this study was to set the optimal conditions for the vitamin 
D-fortified mushroom by UV irradiation. Response surface metho-
dology was used for scientific and systematic research. Tempe-
rature, overall irradiation dose, and moisture content were 
selected as main parameters that can affect vitamin D produc-
tion. We also studied the color, texture change after vitamin D2

fortification. No significant changes in color, textural properties 
were induced, under the optimal conditions.

P07 -014

Regulation of Lipid Metabolism of Natural Plant Water 
Extract through HSL Phosphorylation

Kyoung Kon Kim*, Myeon Choe
Department of Bio-Health Technology, Kangwon National 
University, Korea

The aim of this study was to determine how natural substances 
affect the expression and phosphorylation of hormone-sensitive 
lipase (HSL) protein, which plays a critical role in lipolysis. The 
3T3-L1 cells that were fully differentiated into adipocytes were 
treated with natural substances in varying concentrations. Then, 
proteins were extracted from those cells and were analyzed 
using the western blot technique. The results confirmed that 
substance ZM increased the expression of p-Ser563 HSL protein, 
which directly increases the action of HSL by 130.4%, while 
substance PO increased its expression by 122.7%. It was also 
confirmed that the expression of p-Ser660 HSL protein, which 
transports HSL to the adipose tissue, increased by 175.1% by 
substance ZM and by163.7% by substance AC. These results 
confirm that natural substances increase the expression and 
phosphorylation of the HSL protein. Additional experiments 
are to be conducted to investigate the mechanism by which 
natural substances affect HSL phosphorylation and to confirm 
their anti-obesity effects.

P07 -016

Comparative Studies on Physicochemical and 
Antioxidant Activities of Commercial Natural Sugars

Jong Suk Lee*, Il Guk Cho1, Ye Som Kwon1, Jung Hyun Park1, 
Ju Yeon Park1, Minkyeong Kim1, Young Sook Oh1, Shruti 
Shukla1, O-Jun Kwon2, Myunghee Kim1

Department of Food & Nutrition & Cook, Taegu Science 
University, Korea, 1Department of Food Science and 
Technology, Yeungnam University, Korea, 2Regional Industry 
Evaluation Agency For Gyeongbuk, Daegyeong Institute for 
Regional Program Evaluation, Korea

This work aimed to investigate physiochemical and antioxidant 
properties of commercial sugar products and AUNO® sugar. 
The pH and oBx of sugar products ranged from pH 5.25-6.91 
and 10.3-10.37oBx, respectively. Lightness (L*) value of AUNO®
sugar (56.8±2.38) was higher than other sugar products. In 
addition, redness (a*) (8.48±0.44) and yellowness (b*) (22.8±
1.43) values of AUNO® sugar were higher than other products. 
Moisture, ash contents, minerals such as Ca, Fe, K, and M of 
AUNO® sugar were 4.16%, 1.55%, 2732.21, 24.19, 3281.12, and 
717.70 mg/kg, respectively, which were higher than other 
commercial sugars. AUNO® sugar extract exhibited the highest 
contents of total polyphenol (176.58 μg/mL) and flavonoid 
(66.47 μg/mL). Reducing power of AUNO® sugar extract was 
higher than other products. The highest DPPH radical scaven-
ging and SOD activities were also found in AUNO® sugar extract 
(87.51 and 68.22%, respectively). The results suggest that AUNO®
sugar could be a potential antioxidant and healthful food mate-
rial.
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P07 -017

Milk Intake Is Associated with Bone Health in Korean 
Women Aged 19 to 64 -Using Data from the Korean 
National Health and Nutrition Examine Survey 
2008-2011

Ae-Son Om*, Sang-Woo Baek, Ye-Ji Jeong, Si-jin Seong, Hyun 
Ja Kim1, Yong Kook Shin2, Young Sik Ha2, Eun Sook Won2

Laboratory of Food Safety and Toxicology, Department of 
Food and Nutrition, Hanyang University, Korea, 1Department 
of Food and Nutrition, Gangneung-Wonju National University, 
Korea, 2Seoul Dairy Cooperative R&D Center, Korea

This study aimed to examine associations between milk and 
dairy product intake and bone health. Complex sampling design 
data analysis was performed on the fourth and fifth Korea 
National Health and Nutrition Examine Survey (2008-2011). 
The subject included 7589 females aged 19 to 64 years and 
daily intake of milk and dairy products was obtained by a food 
frequency questionnaire. Milk intake was inversely associated 
with bone health problems in women aged 19 to 29 (OR: 0.93, 
95% CI: 0.64-1.34), aged 40 to 49 (OR: 0.82, 95% CI: 0.61-1.09) 
and aged 50 to 64 (OR: 0.78, 95% CI: 0.56-1.09). The total intake 
of dairy products also was inversely associated with bone health 
problems in women aged 19 to 29 (OR: 0.66, 95% CI: 0.42-1.03), 
aged 30 to 39 (OR: 0.73, 95% CI: 0.45-1.17) and aged 50 to 64 
(OR: 0.60, 95% CI: 0.37-0.97). These results indicate that incre-
ased consumption of milk and its product is associated with a 
reduced likelihood of bone health disease. Further research on 
causal relationship and dose-response association between milk 
intake and bone heath is required prior to applying the observed 
results in programs to prevent the bone health problems.

P07 -019

The Nutritional Composition and Radical Scavenging 
Activity of Sorghum (Sorghum bicolor L.) Varieties

Ji Myung Choi*, Jee Yeon Ko, Do Yeon Kwak, Myeong Eun 
Choe, Seok Bo Song, In Seok Oh
Department of Southern Area Crop Science, National institute 
of crop science, Rural Development Administration, Korea

The purposes of this study were to evaluate the proximate and 
mineral composition and antioxidative activity of sorghum 
(Sorghum bicolor L.) varieties. The proximate compositions as a 
follow; Moisture 9.71-10.91, crude ash 1.29-1.91, crude protein 
9.35-13.67, and crude fat 2.35-4.92, based on g/100 g of dry 
basis. The 6 varieties (K201247, IT038791, IT148324, K159057, 
IT155546) were over the 13 g/100 g amount of crude protein. 
Furthermore, Nampungchal, Hwanggeumchal, IT100064, 
IT124131, YSR0083 and IT28143 were over the 4 g/100 g of 
crude fat. The mineral compositions (g/100 g) were 8.52-19.28 
(Ca), 155.52-240.14 (Mg), 12.83-33.82 (Fe), 315.79-527.73 (K), 
and 16.47-33.12 (Na), respectively. Among the sorghum varieties, 
Nampungchal and Donganme contain much of polyphenol and 
flavonoids. As well, these were exerted strong scavenging acti-
vities against DPPH, ABTS. These results could be used in the 
basis of breed development.

P07 -018

Milk Intake Is Associated with Bone Health in Korean 
Men Aged 19 to 64-using Data From the Korean 
National Health and Nutrition Examine Survey 
2008-2011

Ae-Son Om*, Sang-Woo Baek, Jung-Geun Park, Yu-Na Song, 
Yong Kook Shin1, Young Sik Ha1, Eun Sook Won1

Laboratory of Food Safety and Toxicology, Department of 
Food and Nutrition, Hanyang University, Korea, 1Seoul Dairy 
Cooperative R&D Center, Korea

This study was conducted to examine associations between 
milk and dairy product intake and bone health. The subject 
included 5,043 males, aged 19 to 64 years from data of the 
fourth and fifth Korea National Health and Nutrition Examine 
Survey (2008-2011). Complex sampling design data analysis 
was performed to identify the bone health problems known as 
osteopenia and osteoporosis with Bone Mineral Density. Daily 
intake of milk and dairy products was obtained by a food fre-
quency questionnaire. Milk intake was inversely associated 
with bone health problems in men aged 30 to 39 (OR: 0.97, 
95% CI: 0.66-1.43). The total intake of dairy products also was 
inversely associated with bone health problems in men aged 
30 to 39 (OR: 0.52, 95% CI: 0.27-1.99), aged 40 to 49 (OR: 0.84, 
95% CI: 0.44-1.51) and aged 50 to 64 (OR: 0.93, 95% CI: 0.50- 
1.74). These results indicate that adequate intakes of milk and 
dairy products are associated with a decreased likelihood of 
bone health disease. Further research on causal and dose- 
response relationship between milk and dairy product intake 
and bone health problem is necessary to maintain optimum 
bone health in Korean men.

P08 -001

Qualitative Characteristics and Determining the 
Shelf-life of Milk Beverage Product Supplemented with 
Coffee

Ha-Na Kim*, Sun-Young Park, Jun-Hong Park, Ji-Eun Hwang, 
Ji-Woo Yoon, Sung-Il Ahn, Jae-Hoon Kim1, Duk-Geun Oh1, 
Jin-Woo Jhoo, Gur-Yoo Kim
Program of Animal Products and Food Science, College of 
Animal Life Sciences, Kangwon National University, Korea, 
1Seoul F&B Co., Ltd., Korea

This study was conducted to establish the shelf-life of milk beve-
rage product supplemented with coffee. Qualitative changes 
including peroxide value, microorganism, caffeine contents, 
sensory evaluation were measured periodically in the beverage 
product kept at 10, 20, and 30°C for 8 weeks. Lipid oxidation of 
the product was measured by peroxide value analysis, and the 
significant changes were observed from 4 weeks storage period. 
Caffeine analysis revealed that the changes of content were 
negligible during storage periods. Total aerobic bacteria, E. coli, 
yeast and mold were not detected in the products during 8 
weeks storage period. Sensory evaluation revealed that after 4 
weeks storage period overall acceptance was less than 3 point 
out of 5 scale. In this study the peroxide value was selected as 
indicating parameters for shelf-life estimation of milk beverage 
product, and the shelf-life of the products was predicted as 8.6 
months at 4°C.
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P08 -002

Changes of Glucosinolates in Chinese Cabbage during 
Storage

JoonYong Shim*, DaeHyeon Byeon, JongTae Park1, WangHee 
Lee
Department of Biosystems Machinery Engineering, Chungnam 
National University, Korea, 1Department of Food Science and 
Technology, Chungnam National University, Korea

Quality of Chinese cabbage is highly variable during storage. 
Also, recent inquiry for functional Chinese cabbage has been 
highlighted because of emphasis on the glucosinolates as anti- 
cancer and antibacterial agents. For this reason, optimal storage 
condition allowing long preservation without significant quality 
deterioration is to be explored. The objective of this study was 
to review the quality changes of Chinese cabbage during storage. 
In particular, we focused on the effect of storage conditions on 
the change of glucosinolates. Glucosinolate contents are espe-
cially influenced by temperature, humidity and packaging type. 
Most of researches reported that glucosinolates on controlled 
atmosphere storage with low temperature could preserve the 
quality, and prolong the shelf life because of inhibiting respira-
tion and physiological activity. Also, it was reported that decrease 
of the gluconisolate contents by storage time is inevitable. Over-
all quality of Chinese cabbage such as functional components 
including glucosinolates was decreased during storage, but 
optimal storage condition can slow down its reduction.

P08 -004

Development of Pallet-scale Modified Atmosphere 
Packaging for Exporting Tomatoes

Jong Woo Park*, Jinse Kim, Seok Ho Park, Dong Soo Choi, 
Seung Ryul Choi, Yong Hoon Kim, Soo Jang Lee, Chun Wan 
Park, Jung Soo Lee1

Division of Postharvest Engineering, National Institute of 
Agricultural Science, Korea, 1Postharvest Research Division, 
Horticultural and Herbal Science, Korea

This study was carried out to investigate the effect of modified 
atmosphere packaging (MAP) with a pallet on the quality change 
of “Tabor” tomatoes during long-term storage and exporting. 
Tomatoes were packaged in nylon film with a pallet and then 
filled with a gas (5% O2+1% CO2) and stored at 10°C. The quality 
changes in weight loss, firmness, color, acidity, soluble solids, 
and microorganism growth were measured on a 7-day basis. 
During the initial storage, the MAP pallet showed higher weight 
loss and firmness changes compared to the conventional pallet, 
whereas the total color change was 10% delayed under MAP. 
Acidity and soluble solid contents showed a tendency to decrease 
with storage time regardless of the storage method; however, 
the quality changes of tomatoes were delayed in the MAP pallet. 
Furthermore, the decay rate of the MAP stored for 14 days was 
10% less than that of the conventional pallet, and the growth 
of microorganisms was approximately 30% lower in the MAP 
pallet, showing a positive effect on marketability. These results 
suggest that the MAP pallet storage of tomatoes could ensure 
higher quality and longer storage periods than conventional 
pallet storage.

P08 -003

Change in Quality Parameters of Tomatoes

Jaemin Jung*, Sunghoon Jung1, Wang-Hee Lee
Department of Biosystems Machinery Engineering, Chungnam 
National University, Korea, 1Department of Applied Biology, 
Chungnam National University, Korea

Tomato is a fruit-type vegetable beneficial to human health 
due to abundant lycopene, phenol compounds, vitamin C and 
vitamin E. Because the quality of tomato varies according to 
the storage conditions, such as temperature, humidity, and 
atmospheric composition, it is important to keep them in optimal 
conditions. High temperature causes degradations in firmness 
and color of tomato and spoil by bacteria, while low tempera-
ture can lead chilling injury related to softening and lack of 
juiciness. Gas control used in storage and packaging can prolong 
the shelf-life with keeping the quality by preventing excessive 
transpiration and respiration. Also, quality indices are changed 
with respect to degree of maturity, and harvest season of tomato. 
As various quality factors interacts with environments, construc-
ting quality database is necessary to provide the best conditions 
for tomato storage. In this study, we are to provide basic data 
by reviewing changes of various quality indices of tomato under 
the storage conditions, and to introduce predictive models of 
tomato quality as a function of quality indices.

P08 -005

Study of Pallet Scale Modified Atmosphere Packaging 
Films for Reducing Water Condensation

Jinse Kim1,2*, Jong Woo Park1, Seokho Park1, Dong Soo Choi1, 
Seung Ryul Choi1, Yong Hoon Kim1, Soo Jang Lee1, Chun Wan 
Park1, Jung-Soo Lee3, Byoung-Kwan Cho2

1Postharvest Engineering Division, National Institute of 
Agricultural Sciences, Korea, 2Department of Biosystems 
Machinery Engineering, College of Agricultural and Life 
Science, Chungnam National University, Korea, 3Postharvest 
Research Division, National Institute of Horticultural and 
Herbal Science, Korea

During the pallet scale MAP, water condensation could cause 
severe fungal infection and wetting of the corrugated box. Hence, 
it was important to minimize water condensation. Five different 
types of films were selected from several commercialized films 
to reduce the water condensation. Prior to the real food storage 
test, plastic boxes with wetted plastic balls were used to simu-
late the high humidity conditions of real food storage. The initial 
MAP condition was 5% oxygen and 95% nitrogen, and the O2

concentration, the relative humidity and water condensation 
inside the films were checked on a daily basis. The relative humi-
dity near the surfaces of all the films except nylon-6 approached 
saturation conditions over time. The pallet-size MAP test for 
tomatoes was conducted by using the nylon-6 film and there 
was no water condensation inside the nylon-6 film over three 
weeks of storage. This study showed that the MAP films with 
high WVTR such as nylon-6 and PLA could reduce the water 
condensation inside the pallet scale MAP.
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P08 -006

Shelf Life Determination of Modified Atmosphere 
Packaged Blueberry Muffin Using Accelerated Life Test

Seungjo Lee*, Myung Hwan Kim1, Gwi Jung Han2, Sea Cheol 
Min
Department of Food Science and Technology, Seoul Women's 
University, Korea, 1Department of Food Engineering, Dankook 
University, Korea, 2National Academy of Agricultural Science, 
Rural Development Administration, Korea

The shelf life of modified atmosphere (MA) packaged blueberry 
muffin was determined using accelerated life test. Blueberry 
muffin was transferred into Nylon/polyethylene pouch, it was 
flushed with 70% CO2/30% N2 at 980 mbar evacuate pressure 
and 2,000 mbar gas flushing pressure using a MA packaging 
machine. The total aerobic plate counts, yeast and mold counts, 
hardness, color, moisture contents, and water activity of MA 
packaged blue berry muffin were evaluated for 35 days at 25, 
35, and 45°C. The total aerobic plate counts and yeast and mold 
counts, hardness and color difference significantly increased 
with storage time and temperature (p<0.05). Moisture contents 
and water activity decreased with storage time at 35 and 45°C
(p<0.05). The quality indicator used for shelf life prediction was 
selected with hardness, based on correlation analyses. Further, 
The Q10 values for 25-35°C and 35-45°C were 4.16 and 2.94, re-
spectively. The shelf life values for MA packaged blueberry muffin 
stored at 25 and 35°C were predicted as 21 and 5 days, respec-
tively. The MA packaging can preserve blueberry muffin for 3 
weeks at 25°C, without external addition of preservatives.

P08 -008

A Combined Treatment to Improve the Microbial 
Safety and Quality of Citrus unshiu

Hyun-Gyu Kim*, Kyung Bin Song
Department of Food Science and Technology, Chungnam 
National University, Korea

A combined treatment of chlorine dioxide (ClO2) gas, mild heat, 
and fumaric acid was performed to decrease the microbial 
growth and maintain the quality of Citrus unshiu during storage 
at 4°C. Citrus unshiu fruits were treated with ClO2 gas (15 or 30 
ppmv), mild heat (40, 50, or 60°C), and fumaric acid (0.1, 0.3, 
or 0.5%). The combined treatment of 15 or 30 ppmv ClO2 gas, 
50°C mild heat, and 0.5% fumaric acid reduced the populations 
of inoculated Listeria monocytogenes by 3.5-3.7 log CFU/g. In 
addition, the combined treatment decreased the populations 
of yeast and molds in Citrus unshiu by 2.54 log CFU/g after 
30-day storage at 4°C. The combined treatment also reduced 
the decay rate by 48% after 30-day storage, compared with the 
control. Total solid content, titratable acidity, and color values 
were not significantly affected by the combined treatment. 
Therefore, the combined treatment of ClO2 gas, mild heat, and 
fumaric acid can be a useful hurdle technology to improve the 
microbial safety and quality of Citrus unshiu during storage.

P08 -007

Proof of Concept Study for Size-different Chitosan 
Nanoparticles as Carbon Dioxide (CO2) Indicators in 
Food Quality Monitoring

Seokjin Suh*, Bumsik Kim1, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea, 1School of Food Science, Kyungil University, 
Korea

The aim of this study was to evaluate size-different chitosan 
nanoparticles as a CO2 indicator. Size-different chitosan nano-
particles were prepared by ionic gelation between chitosan 
(0.23, 0.30, and 0.50%, w/v) and 0.07% sodium tripolyphosphate 
(TPP) solution. The size of chitosan nanoparticles was 321.8, 
515.0, and 1194.9 nm, respectively. The initial pH of chitosan 
nanoparticle suspension was adjusted to 8.0 to make the sus-
pension opaque. Afterward, CO2 gas was injected into the chito-
san nanoparticle suspension and the changes of pH and absor-
bance of the suspension over time were observed for 28 min. 
The absorbance at the appearance transition time was calculated 
by the inverse-Hill function. As a result, the pH of chitosan 
nanoparticle suspension decreased sharply for 10 min and at 
last reached close to 6.0. Besides, it was identified that appear-
ance transition time is delayed with increasing size of chitosan 
nanoparticles (11.2, 14.3, and 27.7 min for small-, middle-, and 
large-sized chitosan nanoparticle suspensions, respectively). 
This study suggests that chitosan nanoparticle suspension might 
be useful as a food quality indicator for CO2 emitting foods.

P08 -009

Combined Treatment Using Low-concentration Chlorine 
Dioxide Gas Generating Sticks on the Microbiological 
Safety of Paprika

Ji-Hoon Kang*, Shin Min Park, Hyun Gyu Kim, Hyun Jung Son, 
Kyoung Ju Song1, Miae Cho1, Jong Rak Kim1, Jeong Yong Lee2, 
Kyung Bin Song
Department of Food Science and Technology, Chungnam 
National University, Korea, 1Purgofarm, Korea, 2Foundation of 
Agri. Tech. Commercialization & Transfer, Korea

Chlorine dioxide (ClO2) gas treatment was suggested to improve 
the microbial safety of postharvest paprika in the previous study. 
Based on the results, in this study, an additional combined 
treatment using low-concentration ClO2 gas generating sticks 
put in the paprika samples during storage was carried out at 
8°C to further enhance the quality and decrease the decay rate 
of paprika for the purpose of lengthy storage. After the combined 
treatment, the initial populations of total aerobic bacteria and 
yeast and molds in the paprika samples significantly decreased 
compared with those of the control samples, and the effect of 
microbial inactivation was maintained by the low-concentration 
ClO2 gas generating sticks during storage. The quality parameters 
such as vitamin C content and color of the paprika samples 
were not altered by the treatment. These results indicate that 
the combined treatment using low-concentration chlorine 
dioxide gas generating sticks is more efficient for retaining the 
quality of paprika than single ClO2 gas treatment during pro-
longed storage.
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P08 -010

Food Packaging Containing Nanomaterials: 
Functionality, Migration, and Regulations

Yumi Jo*, Coralia V. Garcia, Jaeyeol Lee, Frank Kporwodu, 
Jun Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

Composite materials incorporating nanoparticles have become 
increasingly common. In food packaging, nano materals are 
used as nanoclay, nanosilver, and polymers incorporating metal 
oxides. In addition, nanomaterials can be added to foods and 
cosmetics. Therefore, governments are in the process of enacting 
regulations to ensure the safe use of such nanomaterials. For 
example, the European Food Safety Authority (EFSA) has esta-
blished a limit of 20 mg/kg in PET for TiN nanoparticles because 
at that level no detectable migration was observed. The EFSA 
has also concluded that ZnO does not migrate in nanoform when 
incorporated into LDPE and exposed to food simulants (3% acetic 
acid and 10% and 50% ethanol), and a similar conclusion was 
reached for SiO2 (silanated), which was considered to be a safe 
additive in the current authorized conditions of use. In the USA, 
the Food and Drug Administration (FDA) allows TiO2 to be added 
to foods as a color additive at concentrations up to 1% w/w. 
Therefore, the migration, regulations, and functionality in packa-
ging of nano-TiO2, SiO2, ZnO, and TiN are discussed here.

P08 -012

Migration of Pb and Ba from Polyvinylidene Chloride 
Food Packaging Materials

Se-Jong Park*, So-Ra Park, Mi-Jin Jeong, Jae-Chon Choi, 
TaeSeok Kang
Ministry of Food and Drug Safety, Korea

Polyvinylidene chloride (PVDC) is widely used in the food pack-
aging as a casing and wrapping film because of a clarity, heat 
and oil resistance, film adhesiveness and low permeability to 
gas. It may contain residual chemicals (monomer, additives and 
impurities). They could be migrated into food when used for 
heating, cooking and storing. In Korea, the specific migration 
limits (SML) of lead (Pb) and barium (Ba) were established at 
1.0 mg/L, respectively in PVDC. The purpose of this study was 
to investigate the amount of migration of Pb and Ba from PVDC 
food packaging materials. All the samples were collected from 
retailed market in Korea. Migration tests with food simulant 
(4% acetic acid) were performed at 70 and 100°C for 30 min. 
Pb and Ba were determined by inductively coupled plasma mass 
spectrometry (ICP-MS). The limit of detections (LODs) and quan-
tification (LOQs) 0.0016 and 0.0054 µg/kg for Pb and 0.0010 
and 0.0034 µg/kg for Ba. The results of recovery were 91.0- 
109.0% for Pb, 76.3-104.5% for Ba. The optimized method 
would be applied for the determination of Pb and Ba migrated 
from PVDC food packaging materials.

P08 -011

Analysis of Benzotriazole UV Absorbers Migrated from 
Polyethylene and Polypropylene Food Packaging 
Materials into Food Simulants Using HPLC-UVD

Hee-Ju Choi*, Jaechon Choi, In-ae Bae, Chanyong Lee, 
TaeSeok Kang
Ministry of Food and Drug Safety, Korea

UV absorbers are used to improve the long term weathering 
characteristic of plastic, especially polyolefins. Benzotriazole 
UV absorbers, such as Tinuvin 234 and Tinuvin 326 are commonly 
used in polyethylene and polypropylene food packages as UV 
absorbers. An analytical method for the quantitative determi-
nation of specific migration levels of six benzotriazole UV absor-
bers such as Tinuvin P, Tinuvin 234, Tinuvin 326, Tinuvin 327, 
Tinuvin 328, Tinuvin 329 into food simulants has been developed. 
Specific migration levels of each benzotriazole UV absorbers 
were determined by reversed-phase high-performance liquid 
chromatography (HPLC-UVD) after pretreatment with solid- 
phase extraction (SPE) in food simulant. The analytical method 
was achieved good linearity presenting regression coefficients 
(R2) ≥ 0.99. The limit of detection and the limit of quantification 
were 0.055-0.314 mg/kg and 0.167-0.952 mg/kg. The recoveries 
of benzotriazole UV absorbers from 4 food simulants spiked in 
range 70-110%. The developed method has been applied to 
specific migration tests in various commercial polyethylene and 
polypropylene food packaging materials. 

P08 -013

Application of a Flaxseed Meal Protein Film Containing 
Lemongrass Oil

Ka Yeon Lee*, Ji-Hyeon Lee, Hyun-Ju Yang, Kyung Bin Song
Chungnam National University, Korea

Flaxseed meal protein (FMP) films were prepared and their 
mechanical properties (tensile strength (TS) and elongation at 
break (E) values), water vapor permeability, optical properties, 
and thermo-gravimetric analysis were evaluated. Briefly, 5 g 
FMP, 2 g fructose, and 0.03 g ferulic acid were required for the 
optimal preparation of an FMP film. The TS and E values of the 
FMP film were 13.12 MPa and 61.90%, respectively. Further-
more, different amounts of lemongrass oil (LE) were incorpo-
rated into the FMP film to prepare an antimicrobial film. Wrap-
ping pen shell adductor muscle with the FMP film containing 
1.0% LE reduced the counts of inoculated Listeria monocyto-
genes and Escherichia coli O157:H7 compared with those in 
the control, after storage at 4°C for 12 day. Consequently, pack-
aging with FMP film containing 1.0% LE can be useful in improving 
the quality of pen shell adductor muscle during storage.
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P08 -014

Sea Urchin Skeleton Film Containing Robinia 
pseudoacacia Flower Extract

Ka Yeon Lee*, Hyun-Ju Yang, Kyung Bin Song
Chungnam National University, Korea

Sea urchin skeleton (SUS) generated from the production of 
sea urchin eggs was used as a biodegradable film base material, 
and its composite film with gelatin was prepared. In addition, 
Robinia pseudoacacia flower extract (RFE) was incorporated 
into the film-forming solution to provide functional properties. 
The tensile strength (TS) of the SUS/gelatin composite films 
increased with increasing gelatin content, whereas elongation 
at break (E) decreased. Among the composite films, the SUS/ 
gelatin film (8:2, w/w) exhibited the most desirable TS and E 
values. Furthermore, the SUS composite film containing RFE 
had a decrease in TS and an increase in E compared with the 
control film. Based on ABTS and DPPH radical scavenging assays 
and disc diffusion results against the growth of Listeria mono-
cytogenes, antioxidant and antimicrobial activities of the films 
increased with increasing RFE concentration. Consequently, the 
SUS composite film containing RFE had proper physical proper-
ties as well as antioxidant and antimicrobial activities. These 
results indicate that SUS can be used as a film base material 
and the SUS composite film containing RFE can be utilized as 
active packaging.

P08 -016

Studies on the Extension Shelf-life of Castella by 
Various Packaging Materials

Yoo-Ri Kim*, Hye-Min Oh, San-Cheong Bae, Jin-Kwang Kim, 
Jung-Ho Choi, Yon Soo Cho
Shinsegae Food, Korea

Bread product is a food with a short shelf life. Various packaging 
methods could give the bread a long term storage and main-
tains the freshness. The purpose of this study was to find out 
the packaging materials to extend the shelf life of Bread product 
(castella). This studies was investigated at 35°C, 60% R.H. for 17 
days. Experiment were divided into 4 conditions ((1) NY15/CPP25 
material, (2) PET12/LLDPE40 material and alcohol volatilization/ 
oxygen scavenger, (3) OPP20/CPP25 material, (4) OPP20/CPP25 
material and oxygen scavenger.). Microbiological and sensory 
qualities of the stored products were measured every other 
day. The results showed that Condition (1) was rapidly increased 
bacteria at 7 days during storage period. Condition (2) was suit-
able to control bacteria and molds. Condition (3) was accelerated
bacteria and molds growth. Condition (4) was able to control 
molds but had no effect to inhibit microbial growth. Therefore 
(2) condition treatment product can be used effectively to con-
trol the bacteria and extend the shelf life and thus it can be 
expected to improve packaging for bread product.

P08 -015

Optimization of Yuba’s Mechanical Properties and 
Water Vapor Permeability by Adding Plasticizers

Jaesang Lee*, Nayeon Kim, Wanying Zhang, Yookyung Kim
Department of Home Economics, Graduate School, Korea 
University, Korea

Efforts for developing biodegradable films have been increasing 
in recent years. Yuba, one of the biodegradable films, is a soy 
protein-lipid film which has been formed from the surface on 
heated soy milk. However, yuba does not pretend to replace 
traditional packaging film. This study was conducted to optimize 
yuba as edible films by adding plasticizers (glycerol and sorbitol) 
at 5%. Each 3rd, 5th, and 7th sheet of yuba was used to analyze 
chemical composition, mechanical properties, and water vapor 
permeability (WVP). As yuba picked up from earlier to later 
sheet, protein and carbohydrate proportion increased from 
50% to 51%, and from 18% to 21%, respectively, whereas lipid 
portion reduced from 31% to 25%. Among yuba sheets, 5th sheet 
showed the best film properties from all measurement. Yuba 
with glycerol showed the highest tensile strength and increased 
from 0.97 to 1.48 mPa at 5th sheet. Yuba with sorbitol increased 
elongation from 120 to 197%. Sorbitol addition decreased WVP 
from 6.02 to 1.72 10-9g∙mm/Pa∙s∙m2. Based on these results, 
plasticizer improved the film properties and 5th sheet of yuba 
with 5% sorbitol seems to be applied for edible films.

P08 -017

Studies on the Extension Shelf-life of Sandwich by 
Modified Atmosphere Packaging

Jin-Kwang Kim*, Hye-Min Oh, San-Cheong Bae, Yoo-Ri Kim, 
Jung-Ho Choi, Yon Soo Cho
Shinsegae Food, Korea

The purpose of this study was to find out the packaging methods 
to extend the shelf life of sandwich. This study was investigated 
at 10°C for 93 h. Experiment were divided into 4 conditions ((1) 
100% CO2, (2) CO2+N2:70:30%, (3) CO2+N2:30:70%, (4) 100% N2) 
Microbiological and sensory qualities of the stored products 
were measured every 24 h. Sensory evaluation was performed 
by a panel with a nine point rating method. The results showed 
that : condition (1) was decreased sensory qualities after 76 h 
of storage. Condition (2) was decreased sensory qualities after 
93 h of storage. Condition (3) was maintained sensory qualities 
over score of 5 point for 93 h and increased aerobes after 48 h 
of storage. Condition (4) was maintained sensory qualities over 
score of 6 point for 93 h and increased aerobes after 48 h of 
storage. In the current study, we were verified the microbial 
inhibition effect of CO2 contained packaging. But sensory values 
were decreased. Therefore (4) condition treatment product can 
be used effectively to control the aerobes and extend the shelf 
life and thus it can be expected to improve packaging for sand-
wich.
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P08 -018

Development of an Antimicrobial Coating from Tapioca 
Starch Incorporated with Organic Salt and Acetic Acid 
on Quality of Cucumber

Jutamat Klinsoda*, Khemmapas Theesuwan, Anuvat 
Jangchud1

Institution of Food Research and Product Development, 
Kasetsart University, Thailand, 1Department of Product 
Development, Faculty of Agro-Industry, Kasetsart University, 
Thailand

An application of antimicrobial coating is one of alternative 
approach as a post-harvest treatment for extension shelf-life of 
perishable vegetables and fruits. The developed coating from 
tapioca starch incorporated with organic salt (Sodium lactate 
and Potassium sorbate) and acetic acid was conducted to inve-
stigate the effect of microbial inhibition on cucumber. The results 
showed that the low pH of the developed coating could increase 
the efficiency of microbial inhibition activity. The inhibition zones 
of each studied microorganism, namely E. coli, S. aureus, and 
Aspergillus sp., showed significant difference (p<0.05). The anti-
microbial coating of tapioca starch containing Sodium lactate, 
Potassium sorbate and Acetic acid (SPA) showed the best inhi-
bition effect on the tested pathogens, reducing E. coli on cucum-
bers by 4 log CFU/g, as a result of synergy preservative combi-
nations. Overall, the developed antimicrobial coating can improve 
the quality of cucumbers and the sensory evaluations. The deve-
loped coating from tapioca starch can, therefore, be used for 
pathogen inhibition, especially E. coli as well as possibly apply 
for other fruits vegetables and food.

P08 -020

Study on Quality Prediction Model for Monitoring 
Freshness of Egg during Constant and Variable Storage 
Conditions

Samuel Mezemir Yimenu1*, Ji-Young Kim2, Jun-mo Koo3, 
Byeong-Sam Kim1,2

1University of Science and Technology (UST), Korea, 2Korea 
Food Research Institute, Korea, 3Kyung Hee University, Korea

The aim of this research was to study S-ovalbumin as a reference 
index and to use it along with other common egg quality indices 
for shell egg freshness quality prediction during distribution. 
Six experiments (four constant and two variable) were carried 
out on hen eggs for a total period of 10, 21, 26, 13, and 105 
days at 30, 20, 20-10, 30-10, and 5 and 10°C storages, respec-
tively, to observe trends of weight loss rate, haugh unit, yolk 
index, albumin index, yolk pH, albumin pH, and S-ovalbumin 
content. A correlation analysis between S-ovalbumin and com-
mon egg quality indices were investigated for the purpose of 
determining whether S-ovalbumin can be used as good quality 
index. It showed a high correlation coefficient of S-ovalbumin 
to weight loss as well as to the 3 frequently used freshness 
indices (Haugh unit, albumen and yolk index). Polynomial egg 
quality prediction models were developed with R program for 
windows, using temperature and time as predictor variables. 
This study confirmed the possibility of using S-ovalbumin, Haugh 
unit, weight loss, albumen index and yolk index as a reference 
index to express egg freshness during any storage condition 
ranging from 5-30°C.

P08 -019

Effects of Environmental Adjustment Using Plastic Film 
Covering on Storability of Spring Chinese Cabbage

Young-joo Lee1*, Hye-ok Lee1, Samuel Mezemir Yimenu2, 
Ji-young Kim1, Ki-Hyun Kwon1, Jong-Hoon Kim1, Byeong-Sam 
Kim1,2

1Korea Food Research Institute, Korea, 2Food Biotechnology, 
University of Science and Technology (UST), Korea

Chinese cabbage is an important crop as main ingredient of 
kimchi in Korea, and is produced throughout the year. However, 
there are frequent demand-supply unbalances in summer, and 
it is necessary to store Chinese Cabbage for long-term in order 
to stabilize its supplies. Chinese cabbage used in this study, 
‘Jincheong’ was harvested in Yesan on April 27th, 2016 and 
delivered in plastic boxes to the lab. Chinese Cabbage was 
stored in low temperature (1.5°C) put in the boxes covered on 
the bottom with moistening pad (newspaper), HDPE micro 
perforated film, 10 mm perforated LDPE film (64EA/pallet) 
(LDPE-10), and 20 mm perforated LDPE film (24 EA/pallet) 
(LDPE-20), to prevent dehumidification. For weight-loss rate 
after 6 weeks, control group, moistening pad, HDPE, LDPE-10, 
and LDPE-20 showed 9.27, 7.47, 5.20, and 1.99%. For trimming 
loss, 6 weeks after its storage, control group, moistening pad, 
HDPE, LDPE-10, and LDPE-20 showed 18.48, 18.41, 23.56, 
22.02, and 16.25%. For sensory evaluation, scores of both 
LDPE-20 and moistening pad were more than 5 during 6 weeks 
of storage showing that the treatments are effective to extend 
storability of Chinese cabbage for making kimchi.

P08 -021

Effect of Spring Chinese Cabbage Maturity on Its 
Storability

Hye Ok Lee*, Young-Joo Lee, Ji-Young Kim, Ki-Hyun Kwon, 
Byeong-Sam Kim
Korea Food Research Institute, Korea

Harvest time of horticulture crops has huge effects on quality, 
nutrients, storability and availability for processing. In this study, 
harvest maturity of Chinese cabbage for making kimchi was 
evaluated for long-term storage. For spring Chinese cabbage, 
the variety of ‘Jincheong’ planted in Yesan, Chungnam was 
used. It was harvested on April 27th, May 3rd, and May 9th, respec-
tively and stored at 0-2°C. During storage, weight-loss rates of 
Chinese cabbage 80, 90, and 100% maturity groups were 10.81, 
9.27, and 10.14%, respectively, showing that cabbage harvested 
at the 90% maturity had lower loss rate than others. For trim-
ming loss rate, by 6 weeks after its storage, 90% maturity group 
had the lowest loss rate of 18.48% while 100% maturity group 
had the highest one of 21.01%. The 80% and 90% maturity 
groups showed sensory scores of 5 points and more in the 
entire 6 weeks of storage, which is appropriate for processing 
kimchi. The 100% maturity group showed less than 5 score 
points at the end of 6 weeks of storage. It can be concluded 
that spring Chinese cabbage cultivated at the maturity of 90% 
seems to be better for storability than at maturity of 80% and 
100%.
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P08 -022

Effects of Cold Plasma Treatment and Crosslinking on 
the Physical Properties of Defatted Mustard 
Meal-based Edible Film

Yoon Ah Oh*, Yeong Ji Oh, Sea Cheol Min
Department of Food Science and Technology, Seoul Women’s
University, Korea

This research was conducted to improve the physical properties 
of defatted mustard meal films (DMF) by cold plasma treatment 
(CPT). The effects of CPT and incorporating cross-linker (CaCl2)
on the tensile strength, moisture barrier, optical, and surface 
properties of DMF were investigated. The film (0.18±0.01 mm 
thick) formed by casting film-forming solutions was prepared 
using high-pressure (172 MPa) homogenization. Among CP form-
ing gases tested, the argon was selected for enhancing proper-
ties of the DMF. Its elastic modulus increased as CP power 
increased. CaCl2-incorporating-DMM film (DMMC) showed 
significantly lower tensile strength and elastic modulus and 
higher elongation at break (%) than DMF (p2 caused an increase 
in water vapor permeability (WVP) and lightness and decrease 
in redness. The WVP and color of DMMC did not change after 
CPT. The results have demonstrated the potential of applying 
CPT to improve the tensile and optical properties of DMF and 
incorporation of cross-linker, which can make those films more 
applicable to food packaging.

P08 -024

Quality of Paprika Stored under Modified Atmosphere 
Packaging at Low Temperature

Eunji Lee*, MinSun Chang1, ByungSun Lim1, JiGang Kim1, 
GunHee Kim
Department of Food and Nutrition, Duksung Women’s 
University, Korea, 1Postharvest Technology Division, National 
Institute of Horticultural and Herbal Science, RDA, Korea

This study was investigated to the optimum packaging materials 
and packaging methods to enhance the quality of paprika (Cap-
sicum annuum var. angulosum) with various film types and 
packaging methods. Paprika was kept in storage at 8°C for 6 
weeks to investigate the weight loss, appearance change, and 
physicochemical quality change (hardness, soluble solid contents, 
color, pH). The experiment was conducted using HDPE (High 
Density Polyethylene, 50 µm) or micro perforated HDPE (20 µm)
films with covering box or film bag packaging. Weight loss had 
more influence by packaging methods than type of packaging 
materials. Compared to control group, film bag packaging 
method showed lower weight reduction than covering method. 
For Respiration rate, HDPE film bag showed constantly high 
CO2 concentration during storage and maintained most proper 
atmospheric condition in paprika MA packaging. HDPE film bag 
showed lowest change of physicochemical quality of paprika. 
From these experiments, HDPE film bag packaging method 
showed to maintain good quality of paprika during storage.

P08 -023

In vitro Assessment of Antibacterial Effect of Rosemary 
(Rosmarinus officinalis) Extracts on S. aureus, B. Cereus,
and L. mesenteroides

Heejung Park*, Jinhee Kim, Haeyeon Jung1, Jintae Kim1, 
Se-Wook Oh
Department of Food & Nutrition, Kookmin University, Korea, 
1SamJung Corp., Korea

Antibiotic agents play an important role in the current food 
industry. This study was conducted to develop natural antibiotic 
agents (Rosmarinus officinalis extract, VivOX4) as food additives. 
We examined the effectiveness of VivOX4 in inhibiting the 
growth of Staphylococcus aureus, Bacillus cereus, Leuconostoc 
mesenteroides detecting with frequent for food process products. 
Antibiotic activity was measured by using disc diffusion and 
broth micro dilution method. Sterile paper discs 6 mm in diameter 
impregnated with 10 µL of the test extract (100 mg/mL) were 
aseptically placed onto the surface of the inoculated media. 
Discs impregnated with dissolution medium were used as con-
trols. Activity of the extracts was expressed according to zone 
of inhibition diameter. The VivOX4 had significant inhibition 
activity on the growth of S. aureus, B Cereus and L. mesente-
roides. Antibacterial inhibition zone ranged from 7 mm to 9 
mm. From MIC test, the extract at a concentration of 20-80 μ
g/mL had a germicidal effect on S. aureus, B Cereus, and L. 
mesenteroides. The results of this study indicated that VivOX4 
extract has potential effects as antimicrobial agents.

P08 -025

Changes in Physicochemical Properties and Phenolic 
Compounds of Organically and Conventionally Grown 
‘Seolhyang’ Strawberries during Storage

Jin Lee*, Gun-Hee Kim, Min-Sun Chang1

Department of Health Functional Biomaterials, Duksung 
Women’s University, Korea, 1Plant Research Resources 
Institute, Duksung Women's University, Korea

This study was conducted to investigate the changes in physico-
chemical properties and phenolic compounds of organically 
and conventionally grown ‘Seolhyang’ depending on storage 
temperature and periods. Fully ripe ‘Seolhyang’ grown in Dam-
yang, Chungchungnam-do, Korea was stored at 4, 10, and 20°C
for 7 days. The weight loss, hardness, soluble solid contents 
(SSC), pH, acidity and color (Hunter L, a, and b) were measured 
for the quality characteristics. In addition, total phenol and 
flavonoid contents were analyzed for evaluate the levels of 
phenolic compounds. In the 4°C, storage life maintained for 7 
days while 10°C and 20°C only kept 5 and 1 day. Quality changes 
were observed during storage at 4, 10, and 20°C but there was 
no significant differences in organically and conventionally grown 
(p<0.05). In color, a (redness) values has no difference but L 
(lightness) and b (yellowness) values were higher in conventio-
nally grown ‘Seolhyang’ (p<0.05). There were no differences in 
organically and conventionally grown ‘Seolhyang’ in total phenol 
contents. But total flavonoid contents showed about 10% higher 
in organic than conventionally grown ‘Seolhyang’ (p<0.05).
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P08 -026

Effect of Chlorella vulgaris CHK008 on Enhancement of 
Storage and Freshness in Organic Strawberry Fruit and 
Leaf Vegetables

Chang Ki Shim*, Min Jeong Kim, Yong Ki Kim, Jong Ho Park, 
Sung Jun Hong, Eun Jung Han, Seok Cheol Kim
Organic Agriculture Division, National Academy of 
Agricultural Science, RDA, Korea

The tested Chlorella strain of CHK008 was purified from organic 
rice paddy and identified as Chlorella vulgaris by its morphology 
and 18S rDNA and 23S rDNA sequencing matching. We success-
fully cultured CHK008 in BG11 modified medium and adjusted 
one OD of CHK008 to 2.1×105 cell/mL by UV/VIS spectrophoto-
meter with 680 nm. The soluble solid content of ‘Seolhyang’
and ‘Yukbo’ Strawberry fruits treated by spray application with 
CHK008 was enhanced by 22.2% and 11.5% respectively, com-
pared to untreated control. Also, the decay rates of ‘Seolhyang’
and ‘Yukbo’ Strawberry fruits treated by spray application dec-
reased as 63.8% and 74.4% respectively, compared to untreated 
control. Surface color changes and chlorosis of leave of leaf 
vegetables, lettuce, kale, red ornamental kale, white ornamental 
kale and beet were observed in the sample treated with water 
spray for 10 days after cold storage. However, the decay rate of 
fresh-cut leafy vegetables treated with 25% of CHK008 liquid 
culture solution was significantly decreased than untreated 
control during storage at 4°C.

P08 -028

Development of Natural Insect-repellent Loaded 
Halloysite Nanotubes and Their Application to Food 
Packaging to Prevent Plodia interpunctella Infestation

Haeyoung Eom*, Jungheon Kim, Jaejoon Han1

Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 1Department of Food 
Biosciences and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

The aims of this study were to develop insect-proof halloysite 
nanotubes (HNTs) and apply the HNTs to a low-density poly-
ethylene (LDPE) film that will prevent Plodia interpunctella, 
commonly known as Indian mealmoth, from infesting the food. 
Clove bud oil (CO), an insect repellent, was encapsulated into 
HNTs with polyethylenimine (PEI) to bring about controlled 
release of CO. Chemical composition and insecticidal effect of 
CO were examined. The Fourier transform infrared (FTIR) spec-
trum of encapsulated CO was confirmed. The surface charges 
of uncoated HNTs (HNTs/CO) and coated HNTs with PEI by the 
layer-by-layer (LBL) method (HNTs/CO/LBL) were determined. 
HNTs/CO/LBL showed slow, controlled release of CO compared 
to HNTs/CO. After 30 day, the residual amounts of CO in HNTs/ 
CO and HNTs/CO/LBL were estimated to be 13.43 and 28.66 
mg/g, respectively. HNTs applied to gravure printing ink solu-
tion did not affect mechanical, optical, or thermal properties of 
the developed film. Gravure-printed LDPE film containing HNTs/ 
CO/LBL displayed the greatest preventive effect on insect pene-
tration, indicating its potential for use as insect-resistant food 
packaging materials.

P08 -027

Development of Non-ferrous Oxygen Scavenger and 
Application to Ground Beef Preservation

Inyoung Choi*, Jung-Soo Lee, Jaejoon Han1

Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 1Department of Food 
Biosciences and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

The purpose of this study was to make the non-ferrous oxygen 
scavenger (NFOS) using activated carbon (AC) and sodium L-as-
corbate (SLA). To determine the optimum formulation of AC 
and SLA, the NFOS with different mixing ratios of each compo-
nent (1:1, 1:1.2, 1:1.4, 1:1.6, 1:1.8, and 1:2, g/g) were prepared 
and measure their oxygen scavenging capacity (OSC). After 
evaluating OSC of the developed each NFOS, the optimal NFOS- 
forming formulation was chosen for further food packaging 
application. Finally, the developed optimal NFOS was applied 
to package of fresh ground beef patties, which were analyzed 
periodically for OSC against lipid oxidation, color change, pH 
change and microbial inhibition during storage at 4°C for 4 days. 
The developed optimal NFOS was surely efficient to protect 
quality attributes and safety of fresh ground beef patties. There-
fore, the developed optimal NFOS can be effectively utilized in 
food packaging industry.

P08 -029

Investigation of Anti-browning Effects of Doenjang 
Packed with Wasabi Extracts Coating Film

Jung Wook Choi*, Dong Who Kim, Huei Jae Song1, Byung 
Gook Park1, Chan-Suk Yoon
Agency for Korea National Food Cluster, Korea, 
1CJ Cheiljedang, Korea

Oxygen is one of the critical reasons of non-enzymatic browning 
reaction of doenjang packed in plastic container and pouch. 
Oxygen absorbers to remove Oxygen from the inner package 
headspace and the parchment paper or the plastic film covering 
on the surface of doenjang to minimize contact with Oxygen 
are widely used to inhibit the browning caused by Oxygen. In 
this study, to investigate the anti-browning effects of the cove-
ring PET film coated with Wasabi extracts, the changes of brow-
ning degree during storage of doenjang packaged in PP container 
was observed using a Visual Analyzer (Alpha M.O.S., VA400, 
USA). The anti-browning properties of the doenjang covered 
with Wasabi coating film were compared with the control sam-
ples covered with the conventional parchment paper. The both 
samples were stored at 40°C for 31 days without Oxygen 
absorbers. The colors in both doenjang samples were gradually 
changed from light brown to dark brown during the browning 
process. However, through a detailed analysis of the Color 
Code Distribution using Visual Analyzer, it was confirmed that 
the progress of browning reaction proceeds more slowly in 
doenjang sample covered with Wasabi coating film.
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P08 -030

Application of Cellulose Nanocrystals from Coffee 
Silverskin to Polylactic Acid-based Nanocomposite Films 
through Extrusion Process

Soo Hyun Sung*, Inyoung Choi, Haeyoung Eom, Eunmi Joo, 
Jaejoon Han1

Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 1Department of Food 
Biosciences and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Bio-nanocomposite films based on polylactic acid (PLA) matrix 
reinforced with cellulose nanocrystals (CNCs) were developed 
using a twin-screw extruder. The CNCs were extracted from 
coffee silverskin (CS), which is the by-product in coffee roasting 
process, by alkali treatment followed by sulfuric acid hydrolysis. 
Those were used as surface-modified CNCs by adsorption of 
polyethylene glycol (PEG) onto CNC to obtain PLA/CNC-PEG 
nanocomposite films by adding at different concentrations (1 
and 2% CNC-PEG, w/w). Tensile properties and water vapor 
permeability (WVP) of the bio-nanocomposite films were ana-
lyzed. Thermal analysis was also investigated for the change of 
thermal properties during the melting and crystallization pro-
cesses. The tensile strength and elastic modulus increased in 
both 1% and 2% of CNC-PEG. Reduction of 50% in WVP was 
obtained for bio-nanocomposite films containing 1% of CNC-PEG. 
These results suggest that CNCs from CS can surely improve 
physical properties of PLA-based biopolymer film. The developed 
PLA/CNC-PEG bio-nanocomposite films can potentially be used 
for food packaging materials with improved barrier and mecha-
nical properties.

P08 -032

A Study on Selecting Quality Index for Monitoring 
Maturity during Distribution of Packed Chinese 
Cabbage Kimchi

Jiyoung Kim*, Yeon-kyoung Sung, Seung Eel Oh, Jong-hoon 
Kim, Byeong-sam Kim
Korea Food Research Institute, Korea

This study aims at selecting quality index for dynamic model 
for monitoring real-time maturity during distribution of Chinese 
cabbage kimchi sold in Korea. Kimchi was manufactured by D 
company, and it was transported to the lab in small pack stored 
in refrigerator. And it was stored in consistent temperature con-
ditions of 0, 5, 10, and 20°C. For monitoring of store environ-
ment for kimchi during storage, internal and surface tempera-
tures were measured, and to select quality index, acidity, salinity, 
Hunter-color, texture, general bacteria, Lactobacillus and sensory 
features were analyzed. pH had (+) correlation with sensory 
maturity during storage (R=0.768). Acidity had the highest (-) 
correlation (R=0.863). Acidity had significant correlations in all 
the conditions of temperature (0-20°C), and as storage tempe-
rature was higher, it showed higher correlation (p<0.01). For 
changes of surface color, a value indicating red color was 0.750 
with significant (-) correlation (p<0.01). Accordingly, acidity 
showing higher correlations with sensory maturity in all the 
temperatures was selected as quality index.

P08 -031

Comparative Migration Study between Experimental 
and Theoretically-calculated Concentrations of BHT and 
Irganox 1010 from Polypropylene to Food Simulants 
According to Severe Processing Conditions

Kyungmo Kang*, Hyun Ju Song, Jaejoon Han1

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

As the use of plastic packaging increases the concern of the 
safety issue of plastic packaging has grown up. To evaluate the 
safety of food packaging materials the migration behavior of 
antioxidants, such as butylated hydroxytoluene (BHT) and Irganox 
1010 (I 1010), in polypropylene (PP) sheets were determined. 
The severe processing conditions such as autoclave, microwave 
and deep freezing were applied before the migration test for 
analyzing the migration behavior. Finally, the model of migration 
was reviewed with the comparison between experimental and 
theoretically calculated concentrations. The PP sheets were 
extruded in laboratory and the migration test was performed 
complying with US FDA conditions. The final concentrations of 
migrants in food simulants were analyzed by HPLC. Because PP 
and antioxidants had hydrophobic properties, migrant concen-
trations in lipid food simulant was noticeable and migrant con-
centrations after autoclave heating were higher than any other 
treatment. Comparing with experimental and theoretical analyses, 
the theoretical data were bigger than experimental data. It 
might be caused by that theoretical analysis assumes more 
extreme exposure conditions.

P08 -033

Application of Whey Protein-based Multilayer Film to 
Improve Oxygen Barrier Property for Food Packaging 

Jun Jae Jung*, Sung Min Lee, Jung Eun Ahn1, Chan-Suk Yoon
Agency for Korea National Food Cluster, Korea,
1CJ CheilJedang, Korea

As a candidate material to replace the high-priced EVOH film 
with a good oxygen barrier property, whey protein-based mul-
tilayer film was evaluated for its barrier and mechanical pro-
perties, and safety characteristic. OTR and WVTR of the whey 
protein-based and EVOH multilayer films were measured accor-
ding to the ASTM D3985, F1249 methods, respectively. In order 
to investigate film’s mechanical properties, tensile strength, 
lamination bond strength and piercing strength were also mea-
sured. The safety of whey protein-based multilayer film was 
evaluated according to Korean and EU standards, respectively. 
The lamination bond strength and piercing strength of both 
whey protein-based and EVOH multilayer films showed no signi-
ficant differences. OTR and WVTR values of whey protein-based 
multilayer film showed 2.93 cc/m2･day and 20.70 g/m2･day, 
respectively. For the safety assessment, residual concentrations 
of four heavy metals (Pb, Cd, Hg, and Cr+6) were determinated 
and overall migration test were conducted according to Korean 
and EU standards. As the results, no heavy metals were found 
in the film samples, and also both film samples did not exceed 
EU overall migration limit (10 mg/dm2).
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P08 -034

Development of Chitosan/Food Dye Conjugate as an 
Carbon Dioxide Indicator for Frementated Food

Xiangpeng Meng*, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

The grade of food fermentation or spoilage caused by microbial 
metabolism is the most important factors of food quality. During 
the fermentation or spoilage packaged food products carbon 
dioxide gas generates. A chitosan/food dye conjugate-based 
carbon dioxide indicator was applied for indicating the fresh-
ness of fermented food such as kimchi. The indication mecha-
nism is based on solubility of chitosan at different pHs. For 
enhancement of visual performance, cellulose based membrane 
were adopted to constitute a working unit that indicates the 
carbon dioxide levels. During storage, the carbon dioxide indi-
cators were placed in a 100% carbon dioxide condition for 10 
days. Transparencies of the indicators at different pH (7.0, 5.5) 
conditions were measured by a spectrometer at 680 nm. Remar-
kable changes of transparencies from 25-35% to 70-75% were 
observed in the chitosan/food dye conjugate-based carbon 
dioxide indicators. Absorbance of the sample at 680 nm incr-
eased from 0.016 to 0.185 during the test. These results confirm 
that semipermeable membrane works well as a working unit, 
which could be a better candidate for the wet type carbon 
dioxide indicators development.

P09 -002

The Effects of Instrumental and Sensory Characteristics 
of Stirred Yogurts Containing Different Kinds of 
Stabilizers

Minji Kih*, Kyeonghwan Back, Hyejin Lim, Jungsook Han, 
Bongchan Kim
Samyang Corporation, Korea

The effect of the addition of common stabilizers which are gelatin, 
amide pectin, and starch on rheological and sensory texture 
properties of plain stirred type yogurt was studied. Different 
contents of gelatin, amide pectin, and/or starch were added to 
yogurts. The main aim of this study was that how much of starch 
can substitute to gelatin and amide pectin. Rheological mea-
surements were performed Brookfield viscometer, consistometer, 
and texture analyzer. Also, sensory evaluation was carried out 
using trained panels. When 0.6% of starch and 0.2% gelatin 
were added to the yogurt, the instrumental and sensory cha-
racteristics of yogurt were similar to the yogurt made with 0.2% 
gelatin and 0.1% amide pectin. Furthermore, the instrumental 
and sensory characteristics of yogurt containing of 0.8% starch 
and 0.1% gelatin were similar to the one with 0.2% gelatin and 
0.1% amide pectin. Since gelatin and amide pectin are rather 
expensive than starch, this substitutability of starch could be 
reasonable choice in the industry.

P09 -001

The Study of Baguette Properties from Domestic Whole 
Wheat Flour

Young Su Youn*, Ye-Jin Park, Sang-Hun Han1, Man-Kyu Choi, 
Kwang-Hee Park, Sae-Rom Lee1, Hyun-Woo Jeong, Hea-Yun 
Lee, Sang-Ho Lee, Yong-sung Lee, Jung-Su Jun
Mildawon Corporation, Research Center, Korea, 1SPC, Research 
Institute of Food and Biotechnology, Seoul National University, 
Korea

In this study, domestic whole wheat flour depending on two 
group, matture wheat and immature wheat, is prepared with 
four different ash content, 0.5, 0.8, 1.0, and 1.0% (immature 
whole wheat flour (IMWF)) and one imported wheat, French 
wheat. The samples were compared with regard to quality 
characteristics, including pH, total titratable acidity, specific 
volume, moisture content, color and textural characteristics. 
Baguette made by French wheat flour and 0.5 % ash wheat 
flour had significantly higher specific volume than the domestic 
wheat three groups (0.8, 1.0, and 1.0% of IMWF). The three 
groups (0.8, 1.0, and 1.0% of IMWF) domestic wheat samples 
evidenced significantly higher hardness than were observed in 
the French wheat flour and 0.5% ash domestic wheat flour.

P09 -003

The Influence of Allulose on the Quality of Cream 
Composition

Kyeonghwan Back*, Sehui Jeon, Minji Kih, Jungsook Han, 
Bongchan Kim
Samyang Corporation, Korea

The effects of allulose on the physical properties and textural 
characteristics of cream composition were studied. Four levels 
of allulose were chosen, which were 10, 20, 30, and 40% respec-
tively. The specific gravity of cream composition decreased 
gradually with the increase of allulose level. From optical micro-
scope observation, allulose level showed a positive effect on 
the number of air bubbles in cream composition. The textural 
characteristics of cream composition were also investigated 
and the results indicated that a positive correlation was found 
between allulose level and adhesieveness. However, there was 
negative correlation with between allulose level and hardness. 
The thermal properties of cream composition were investigated 
by Differential Scanning Calorimetry (DSC). As a result, adding 
allulose leads to reduce transition temperature. These results 
indicate that cream composition containing allulose melts easily 
in the mouth, therefore it gives good mouth feel.
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P09 -004

Quality Characteristics of Fermented Milk with 
Different Dietary Fibers

Hyejin Lim*, Taechul Han, Il Seo, Seoungmi Lee, Sehui Jeon, 
Yongin Kim, Bongchan Kim
Samyang Corporation Food R&D Center, Korea

Fermented milk (yogurt) was considered as one of the healthy 
food and the study has continued to fortify the effect of fer-
mented milk (yogurt) by addition of another functional material, 
like dietary fibers. The objective of this study was to identify 
suitable dietary fiber materials for yogurt. Three types of die-
tary fiber materials (polydextrose, indigestible maltodextrin 
and chicory dietary) were used in two types of fermented yogurt. 
The acidity, pH, viscosity, syneresis, sensory evaluation and the 
number of lactic acid bacteria was analyzed for 2 weeks. The 
PH and acidity of drinking and curd yogurt has been decreased 
in a timely manner and this resulted by a numerical increment 
of lactic acid bacteria. The result of viscosity was increased in 
all the group of samples. Particularly, the amount of viscosity 
showed higher in the indigestible maltodextrin than the other 
samples. From the sensory evaluation performed by trained 
panels, the sweetness of yogurt that included polydextrose and 
indigestible maltodextrin was the lowest. As a result, an indige-
stible maltodextrin can be used as an excellent material for the 
suitable dietary fiber.

P09 -006

Characteristics of Glazed Doughnut with Replacement 
of Sucrose with Sugar Alcohols and Oligosaccharides.

Sehui Jeon*, Hyunshik Choi, Seungmi Lee, Hyejin Lim, 
Jungsook Han, Bongchan Kim
Samyang Coporation, Korea

The purpose of this study was to investigate the possibility of 
replacing sucrose by sugar alcohols and oligosaccharides in 
glazed doughnut. The doughnuts are made from pre-packaged 
mix and then glazed. Glaze was prepared with glazed pre mix 
composed of sugar, dextrin, thickener, artificial flavors. 30% of 
sugar in glazed pre mix is substituted for sorbitol, maltitol, 
erythritol, xylitol, polyglysitol, fructo-oligosaccharides, isomalto- 
oilgosaccharides. Doughnuts used xylitol, polyglysitol, fructo- 
oligosaccharides were showed sticky surface due to increased 
moisture sorption or no harden coating. Water activity of samples 
contained maltitol, erythritol, isomalto-oilgosaccharides was 
low compared to the control, and it could decrease crack reac-
tion of surface from absorption of moisture. From the texture 
profile for doughnuts by texture analysis, cohesiveness showed 
high value compared to the sugar, and it could make a better 
combining surface of doughnuts and glaze. Overall, this study 
found suitable ingredients for reducible sugar contents in glazed 
doughnuts, and suggested development of new reduced sugars 
pre-packaged mixture.

P09 -005

Development of Turmeric Squeezable Jelly

Sujin Lim*, Haejo Yang, Hyeongyeol Yun, Dongyoon Shin1, 
Young-Jun Kim2

College of Bio-Resources Science, Dankook University, Korea, 
1St. Mark’s School, USA, 2OTTOGI Food Safety Center, Korea

The global population aged 65 and over will double by the year 
2050, and within this population roughly 106 million will have 
Alzheimer’s at the current growth rate. Alzheimer's disease 
accounts for 60-80% of dementia cases, and is the major risk 
factor for neurodegenerative disease. While we do not know 
definitively what causes Alzheimer’s, research indicates that 
anti-inflammatory agents, such as ones found in curcumin, can 
possibly deter it. The squeezable turmeric jelly has been deve-
loped by using turmeric powder, blueberry puree, oligosaccha-
ride, gel mix, and water. Total content of 1.0% turmeric powder 
was confirmed for best quality and sensory evaluation. The bis-
demethoxycurcumin, demethoxycurcumin, and curcumin con-
centration of the final product were 6.2, 7.6, and 11.8 mg/100 
g, respectively. The soluble solid content, titratable acidity, and 
pH of the final product were 11.0, 0.17, and 3.98%, respectively. 
The jelly strength by texture analyzer was 2.9757 N/sec. The 50 
g portion pack of the turmeric jelly includes 18 mg of curcu-
minoid, so taking two jellies a day would allow people to ingest 
the recommended 30 mg into their diets easily.

P09 -007

The Effect of Different Starches on the Quality 
Characteristics of Pork Patties

Seungmi Lee*, Sera Hong, Kyeongwan Back, Minji Kih, Yongin 
Kim, Bongchan Kim
Samyang Coporation, Korea

This study was conducted to investigate effect of different 
starches on the quality characteristics of pork patties. Patty 
characteristics were evaluated in terms of cooking and textural 
properties. Patties using different starches had higher cooking 
yield than those using only phosphate. Among them, the coo-
king yield was significantly improved by the addition of tapioca 
starch and acetylated tapioca starch. Also, the reduction in 
diameter of the patties was improved by the addition of acety-
lated tapioca starch and cross-linked tapioca starch. In case of 
texture, there was an overall tendency that patties containing 
starch exhibited lower hardness expect corn starch. Especially, 
the patties containing pregelatinized starch had remarkably 
lower hardness than those containing unpregelatinized starch. 
However, the use of acetylated tapioca starch and cross-linked 
tapioca starch contributed to the enhancement of elastic pro-
perty of patties. Therefore, the addition of acetylated tapioca 
starch and cross-linked tapioca starch could contribute to the 
improvement of patty qualities.
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P09 -008

A Method for Preparation of Seasoning Products 
Containing Mushroom and Squid

Jeong-Ryong Do*, Su-Yeon Back, Dong-Hwa Shon, Sung Soo 
Kim1

Division of Functional Food Research, Korea Food Research 
Institute, Korea, 1Division of Strategic Food Research, Korea 
Food Research Institute, Korea

This study was carried out to develop new mushroom processed 
foods contain squid with excellent sensory attributes. The tex-
ture (mouth-feel) of mushroom (Hypsizigus marmoreus and 
Pleurotus eryngii) which was boiled for 3 min in 5% salt water 
was good. The fishy smell of squid which was boiled for 1 min 
in water contain 1% lemon juice and 1% salt was reduced. Over-
all sensory score of the seasoning liquid with 13% soy sauce, 
30% vegetable broth, 41.9% water, 5% sugar, 3% garlic, 1.5% 
ginger, 5% mirim, 0.4% sea tangle, 0.1% black pepper, 0.06% 
bay leaf, and 0.04% basil was the highest. The optimum condi-
tions which satisfied with all sensory properties (flavor, salty 
taste, sweet taste, mouth-feel, and overall acceptability) of 
seasoning product containing mushroom and squid, were 
composed of boiled Hypsizigus marmoreus 30 g, boiled Pleu-
rotus eryngii 30 g, boiled squid 20 g, and seasoning liquid 55 g 
in 100 mL glass bottle. It was expected that the new seasoning 
products based mushroom and squid would be successfully 
utilized by side dishes in the food processing industry.

P09 -010

Application of Hydrocolloids in Gluten Free Bread

Eun Ji Lim*, Sangyoub Lee
R&D Team 2, R&D Center, LOTTE FINE CHEMICAL Co. Ltd., 
Korea

The objective of this study was to investigate the formulation 
of gluten free bread to achieve desired volume and shape by 
adding hydrocolloids. Gluten is a protein typically found in wheat 
that helps create the volume and soft texture in baked goods. 
But for those who suffer from celiac disease or lighter gluten- 
intolerance, gluten consumption would lead to unpleasant 
symptoms such as abdominal pain or fatigue. Meanwhile, gluten 
free cereals such as rice and corn are good sources of gluten 
free products. However, one of problems is not to have strong 
network structure like gluten. Rice flour and corn starch which 
are frequently used cereals were selected as gluten free flour. 
Hydroxypropylmethyl cellulose (HPMC), Methyl cellulose (MC), 
and some gums were used as food additive to mimic gluten’s
ability. Each different formulation was examined volume and 
sensory test such as appearance, texture and taste after baking. 
The formulation containing HPMC, psyllium husk was shown 
the high quality comparison with others. Overall, this study 
helps food manufacturers to create high class gluten free foods 
that satisfy the dietary needs of consumers without compro-
mising on taste, look or feel.

P09 -009

Effect of Flavor Enhancer in Margarine for Mimicking 
Natural Butter Flavor

Jinsup Shin*, Dongjin You, Minyoung Kim, Eunseok Jang, 
Yoonchang Kang, Bongchan Kim
Samyang Coporation, Korea

The possibility of replacement of expensive natural butter using 
flavor enhancer material in margarine was investigated. The 
purpose of our research is to evaluate difference of flavor, for 
mimicking of natural butter by using flavor enhancer. To evaluate 
butter flavor between natural butter and margarine applied 
flavor enhancer material, baked two types of waffle which are 
using natural butter or margarine. To evaluate flavor between 
two types of sample, we performed sensory evaluation using a 
three point method. The results demonstrated that 1% of flavor 
enhancer may replace 30% of milk fat in butter, with a 30% 
decrease in price, without affecting the sensory characteristics 
of the product. By adding suitable flavor enhancer, butter liked 
margarine enhanced sensory quality of final product.

P09 -011

Quality Characteristics and Antioxidative Activities of 
Turmeric and Mulberry Tree added Beverage

Bo Young Lee*, Young Eun Lee1, Ji Young Yoon
JeonJu AgroBio-Materials Institute, Korea, 1Department of 
Food and Nutrition, Wonkwang University, Korea

This research is discovering the effect of turmeric which contains 
much flavonoid that is bioactive compounds and mulberry tree 
material on quality characteristics and antioxidative activities 
when they are applied to beverage. The original material and 
content has optimally established: Turmeric extract 51%, mul-
berry leaves extract 17%, mulberry branch extract 17%, Oriental 
raisin tree concentrate 2%, jujube concentrate 1% and isomalto 
oligosaccharide 12%. When the functionality of the established 
drink’s antioxidation, the analysis result showed that polyphenol 
compound’s content was 12.33 μg/mL, original material such 
as turmeric extract, mulberry leaves extract, mulberry branch 
extract was each 15.56, 26.07, and 9.09 μg/mL. Flavonoid 
content was 3.11 μL/mL in final drink and the original materials, 
turmeric extract, mulberry leaves extract, mulberry branch 
extract was each 6.62, 4.22, and 1.73 μL/mL. Also, the result of 
measurement in DPPH radical-scavenging activity which shows 
antioxidative activity, it increased concentration-dependently 
and appeared the highest DPPH free radical elimination 
capacity 21.54% in 200 mg/mL.
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P09 -012

Effect of Turmeric Added Beverage on Alcohol-induced 
Oxidative Stress and Alcohol Metabolism In vitro

Bo Young Lee*, Seung Il Jeong, Kang Yeol Yu, Ji Young Yoon
JeonJu AgroBio-Materials Institute, Korea

This research is about discovering the effect of the beverage 
mixed with turmeric and mulberry tree extracts which is known 
as effective can promote alcoholysis on hangover cures there-
fore alcoholysis capacity and protection of liver protection. The 
original material and content has optimally established: Turmeric 
extract 51%, mulberry leaves extract 17%, mulberry branch 
extract 17%, Oriental raisin tree concentrate 2%, jujube con-
centrate 1%, isomalto oligosaccharide 12%. As a result of tur-
meric added drink’s ADH activity capacity analysis showed 
13.1% of vitality and turmeric extract showed 24.5%, the higher 
vitality. Also, the liver protection effect analysis result showed 
turmeric extract’s cell toxicity was not found in low concentra-
tion and turmeric drink’s 1/10 concentration significantly sup-
pressed cell extinction. Thus, turmeric and other materials 
contained in turmeric containing drinks could show the liver 
protection effect and the developed turmeric contained drink 
through this research could affect directly/indirectly in alcohol 
metabolism so we think it could be used as functional hangover 
beverage which prevents liver functionality’s decline.

P09 -014

Effects of Frying Conditions on Raw Ginseng Product

Min-Jee Yoo*, Eun-Jee Park, Jong-Tae Park
Department of Food Science and Technology, Chungnam 
National University, Korea

To establish a condition for frying process to produce fried-sugar 
dipped ginseng, raw ginseng was fried at 160, 170 and 180 
degree of celsius for 2, 4, 6, 8, and 10 min using palm oil. Raw 
ginseng was cut into disk shape (0.5 cm depth) before frying. 
Fried ginseng was cooled down at room temperature after 
removing frying oil on its surface. To determine quality variation 
characteristics, especially texture and chromaticity change, 
cutting force and Hunter’s value were measured after frying 
process. Cutting force of fried raw ginseng increased as the 
frying temperature and time increased. Lightness of fried gin-
seng decreased as the frying temperature and frying time 
increased, and Redness and Yellowness increased as the frying 
temperature and time increased. According to the results, 
frying time showed greater impact on the quality changes than 
frying temperature. Further study such as changes of biological 
active compounds (ginsenosides) and sensory evaluation are 
needed to determine the proper frying conditions satisfying 
qualities and consumer’s preference.

P09 -013

Physicochemical Properties and Quality Characteristics 
of Mackerel Cooking by Superheated Steam Treatment

Bo Young Lee*, Cheol min Kang1, Gwang yeon You1, Bo 
Young Lee, Seung Il Jeong, Kang Yeol Yu, Ji Young Yoon
JeonJu AgroBio-Materials Institute, Korea, 1HA YE RANG Inc., 
Korea

This study is about analyzing affection of the conditional super-
heated steam treatment on Physicochemical quality characte-
ristics and sense of mackerel cooking and set the best cooking 
condition for development of convenient produced marine 
products based on the result. On superheating condition of the 
mackerel cooking’s pH was 6.29-6.53, acidity was 0.27-1.17, 
salt density was 0.70-1.20 and total cell number of microorga-
nism was N.D. Also on superheating condition of the moisture 
content analysis result showed in the range of 49.72-61.79%. 
When the temperature increases and time takes longer the 
moisture loss amount is huge. In the temperature of 300°C for 
4 min it showed the optimum moisture content. The moisture 
quality influences the taste evaluation and when cooked in the 
temperature of 300°C for 4 min, preference was evaluated high 
in every items. Thus, when superheating cooking technique 
was applied to developing marine produced product, it would 
be able to shorten the cooking time and produce products with 
higher quality and preference.

P09 -015

Quality Characteristics of Korean Wheat Bread with 
Fermented Aronia

Baekhyeon Kwon*, Hyejin Kim, Byung-Geon Park, In Hwa 
Han
Department of Food and Nutrition, Kwangju Women’s 
University, Korea

Aronia has high dose of polyphenol and flavonoid including 
anthocyanin. This study examined the quality of Korean wheat 
bread with fermented aronia. Fermented aronia mixture was 
added into the dough in 0 (control), 10, 20, 30, and 40% of 
flour in weight. The pH of Korean wheat dough with fermented 
aronia decreased with the addition. The prepared bread from 
this dough was examined on quality and sensory preference. 
The weight of the bread increased up to 20% added one then it 
decreased, meanwhile volume of bread decreased to 20% then 
increased. TPA analysis on the bread included hardness, springi-
ness, gumminess, cohesiveness and chewiness. All texture cha-
racteristics exhibited the highest value in the bread with 20% 
fermented aronia and the lowest in that with 40%. The result 
of sensory evaluation showed that control is the most favor-
able in taste, color, flavor and texture but overall preference 
was the higher in the breads with 10% and 30% fermented 
aronia than control. The result of this study implies that the 
addition of fermented aronia enhance the expectation on the 
possible health benefit of the Korean bread without loss of 
quality.
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P09 -016

Effect of Curcuma Addition on the Physicochemical 
Properties and Antioxidant Activity of Hwajeon, a 
Pan-fried Rice Cake

Areum Han*, Hyewon Cheon, Hyunmi Kim, Seungmi Park, 
Sojin Lee, Yunmi Choi, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Curcuma powder that has a significantly higher radical scaven-
ging activity than glutinous rice flour (p<0.001) was added at 0 
to 5% in the preparation of hwajeon. As the curcuma content 
increased, redness of dough and hwajeon increased and their 
lightness decreased, which was more noticeable for hwajeon
than dough. It was attributed to the brown polymers formation 
from an accelerated Maillard reaction and/or heated oil. Yellow-
ness of dough tended to increase, however that of hwajeon
was rather lower at a higher curcuma content, indicating that 
some of carotenoids with many conjugated double bonds were 
decomposed during thermal processing. The addition of curcuma 
decreased the springiness and cohesiveness of dough, and 
increased the hardness of hwajeon. It is presumably due to the 
decrease in the content of amylopectin that gives viscoelasticity 
when it is hydrated and/or gelatinized. Sensory evaluation reve-
aled that the strong flavor of curcuma was a negative determi-
nant of the preference for hwajeon. Nevertheless, total reducing 
capacity calculated as quercetin equivalent on a dry matter 
basis significantly increased from 188 to 548 μg/g with the 
addition of curcuma 0 to 5%.

P09 -018

Effect of Kimchi Addition on the Nutritional Quality and 
Antioxidant Activity of Crab Gratin

Taejoon Kim*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Kimchi, a Korean traditional fermentative food, was added into 
a crab gratin, and the gratin was characterized for its nutritional 
quality and antioxidant activity. With the addition of kimchi, 
dietary fiber in the gratin was appreciably increased from 2.64 
to 7.67%. Therefore, one serving of the gratin (80 g) would 
provide 24.5-40.9% of daily adequate intake of fiber for Koreans 
depending on sex and age, but providing only 4.9-8.8% of esti-
mated energy requirements. Organic acids also increased by a 
two-fold so that the pH significantly decreased (p<0.001). Never-
theless, there was not much change in the salinity of the kimchi- 
added gratin. The contents of free amino acids and γ-amino-
butyric acid were noticeably increased 0.4 to 4.8 mg% (p<0.01) 
and 25.9 to 64.4 mg% (p<0.01), respectively. Total reducing 
capacity expressed as a gallic acid equivalent increased 325.7 
to 497.5 μg/g as a dry basis. Metal-chelating activity turned 
out to be 64.3% to the activity of 2.1 mM EDTA, a strong metal- 
chelating agent. DPPH radical scavenging activity was also three 
times higher than a control gratin without kimchi, which activity 
was higher than that of 0.35 mM gallic acid.

P09 -017

Development of Improved Barley Doenjang Using 
Functional Microbe

Seung Wha Jo*, Se Jin Kim1, Sung Ho Cho, Do Yeun Jeong
Microbial Institute for Fermentation Industry, Korea, 1Tobagi 
Sunchang Foods Co. Ltd., Korea

In this study, we evaluated quality of barley doenjang made 
with strains (A. oryzae SRCM100280, B.subtilis SRCM101273) 
isolated from soybean products and commercially strain (A.oryzae
choongmoo). A. oryzae SRCM100280 was used to produce barley 
koji, B.subtilis SRCM101273 was used to produce doenjang in 
korea. No significant differences in pH, moisture, or salt content 
were detected among the barley doenjang varieties made with 
different strains during fermentation. The concentration of 
amino-nitrogen, an indicator of barley doenjang aging, increased 
in each sample during the aging period. After the 20-day aging 
period, the contents of amino-nitrogen and protease activity in 
doenjang made with SRCM100280 showed the higher than 
another: 320.82 mg% and 258.66 unit/g, respectively. Measure-
ments of the color of barley doenjang showed that lightness 
and yellowness decreased during the aging period. The main 
free organic acid and free sugar of barley doenjang was detected 
citric acid, glucose. Free amino acid in barley doenjang made 
with SRCM100280 showed the higher than another. Finally, 
barley doenjang made with SRCM100280 was also the best 
mashing proportion in sensory evaluation.

P09 -019

Heat-treated Kimchi Improved Antioxidant Activity of 
Croquette

Taejoon Kim*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Creamy crab croquette added with heat-treated kimchi at 20% 
where showed higher sensory preference was analyzed for its 
antioxidant activity as well as nutritional quality. Compared 
with a control croquette without kimchi, kimchi-added croquette 
showed a 3.3-fold higher titratable acidity, therefore led to a 
significant decrease in pH (p<0.001) and a higher metal chelating 
activity (p<0.001). Total phenolics content increased from 109.4 
to 139.4 μg/g as a gallic acid equivalent (p<0.01) and maximum 
DPPH radical scavenging activity was also increased by a two- 
fold, which corresponded to 54% of the electron donating 
capacity of 0.35mM gallic acid. With the addition of kimchi, 
dietary fiber and γ-aminobutyric acid known as GABA appreci-
ably increased by a 1.6-fold (p<0.001) and a 10-fold (p<0.01), 
respectively. The results indicate that the utilization of heat- 
treated kimchi as a filling for croquette could be a good strategy 
to improve not only the nutritional quality but also the oxida-
tive stability of deep-fried croquette.
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P09 -020

The Effects of Substituting Soy Protein with Acetylated 
Corn Starch on the Quality Characteristics in Emulsified 
Sausages

Sera Hong*, Seungmi Lee, Kwangsoo Kim
Samyang Corporation, Korea

This study was carried out to investigate the effect of substituting 
soy protein with different levels of acetylated corn starch (ACS) 
on the quality characteristics of emulsified sausages. Four emul-
sified sausages were manufactured by replacing soy protein 
with 0, 1, 2, and 3% ACS. Then, emulsified sausages were vacuum- 
packaged and stored at 4°C for 1, 7, 14, and 28 days. In hardness 
and springiness of emulsified sausage with 3% ACS was higher 
than the other treatments, followed 3% corn starch and 3% soy 
protein treatment for 1 day. Also, emulsified sausages with ACS 
were lower changed than soy protein treatments in texture 
profile analysis during storage. Consequently, acetylated corn 
starch can be used as a soy protein partially replacing in emul-
sified sausage without adverse effect on the quality characte-
ristics.

P09 -022

Analysis Requirement of Korean Food for Kids: Focusing 
on Vietnam Customer

Jeong A Lim*, Hee Ra Na, Min A Lee
Kookmin University, Korea

The purpose of this study is to analyze the native Vietnamese's 
requirement of Korean food for kids. Targeted 120 Vietnamese 
resident in Vietnam parents with the children under age of 13 
were surveyed from 19 to 21 June 2015. Totally 98 copies (reco-
very ratio 81.7%) were analyzed by SPSS PASW Statistics 21.0. 
Through analysis of frequency and descriptive analysis, we 
deduced frequency, percentage, mean, and standard deviation. 
In the results, parents in this study shows the highest prefer-
ence in beef (n=54, 55.1%), shrimp (n=26, 26.5%), mushroom 
(n=38, 38.8%), soy sauce (n=40, 40.8%) in each foodstuffs group. 
In recipes, steaming (n=31, 31.6%) shows the highest preference, 
and roasting (n=28, 28.6%) and boiling (n=12, 12.2%) followed 
the next. kimbab shows highest score in awareness, preference, 
and requirement and bibimbab and galbi followed next. We 
drew conclusion that ‘Using a safe ingredients (4.65±0.55)’ and 
‘Not adding seasoning and chemical additives (4.60±0.70)’ were 
important factors in buying korean food. This study obtained 
basic data about that could be used to develop new Korean 
products that suit the tastes of Vietnamese children, and go 
direct overseas expansion.

P09 -021

Evaluation of Drinking Water Filter System with 
Polyvinyl Alcohol Based Ion-exchange Filter System for 
Nitrate Nitrogen Removal from Drinking Water

Jaehyeog Choe*, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

Polyvinyl alcohol based filter system has been demonstrated to 
be a promising technology for nitrate removal from groundwater. 
In this study, mathematical model for polyvinyl alcohol based 
filter system is developed to evaluate the performance of the 
physical and chemical interactions in the filter system in terms 
of nitrate nitrogen removal. Nitrate nitrogen contaminated 
water passed through the polyvinyl alcohol based filter system. 
The nitrate nitrogen concentration in the filtered water was 
determined by HPLC. After determining the optimum nitrate 
nitrogen removal flow rate as 1.5 m/s in a breakthrough beha-
vior batch test, experiments were carried out in a continuous 
mode. Nitrate removal efficiency was in the range of 93 and 
98%. As competitive ion concentration increased maximum 
adsorption values decreased. The polyvinyl alcohol based filter 
system should excellent nitrate nitrogen removal efficiencies. 
These filter system can be manufactured in small volume as 
the nitrate nitrogen adsorption efficiency is high compared to 
the commercial filters.

P09 -023

Physicochemical Properties of Syrup Product Containing 
D-allulose, a Rare Sugar, with Other Syrup Products on 
the Market

Hye-Young Shin*, Hae-Won Kim, Do Dan Kwon, Ki Hwa Kim, 
Joong-Sang Cho, Chan-Suk Yoon
Agency for Korea National Food Cluster, Korea

This study was performed to investigate the physicochemical 
properties of syrup products which are retailed on the market, 
and 3 of them were containing D-allulose. D-allulose is one of 
rare sugars which were defined as monosaccharides and their 
derivatives that exist rarely in nature. The analyses were con-
ducted for 7 commercial sugar syrups including D-allulose, oligo-
saccharide, dextrin and the mixture of those syrup. The mois-
ture contents were varied from 14.68 to 26.5%. Furthermore, 
the pH levels of all samples were ranging 3.05-6.06 and the °Bx
levels of samples ranged from 65.71 to 76.73%. Particularly, 
the pH levels of the samples containing the rare sugar were 
lower than oligosaccharide syrup samples. Among samples, the 
L* values were 57.11-66.34, a* values were -2.76-2.33, and b*
values were 2.24-54.41, respectively. The rheological proper-
ties of the syrups were measured by oscillatory rheometer at 
25°C using various sized cone-plate and plate-plate. The 
viscosity of 3 syrup samples containing D-allulose showed 
lower value than that of the other samples. Further study is 
needed to new product development which posses higher 
viscosity than 3 of D-allulose syrups.
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P09 -024

Application of Lactic Acid Bacteria with Cinnamoyl 
Esterase Activity to Coffee Bean Extract

Suna Kang*, Hayull Chung
Department of Food Science & Biotechnology, Hankyong 
National University, Korea

Chlorogenic acid (CGA) that exists in large quantities within 
fruits and vegetables is known to suppress oxidation of low 
density lipoprotein and DNA damage by N-nitroso compound. 
However, the absorption rate of CGA in the body is so low that 
ultimately it is excreted from the body. Therefore, it is expected 
to examine the feasibility of converting CGA into caffeic acid 
(CA) of which absorption rate is over 2 times higher than CGA. 
In our previous study we have found some strains of lactic acid 
bacteria which have cinnamoyl esterase activity that could con-
vert CGA into CA. In our current research we have chosen coffee 
bean extract as a substrate which has moderate amount of 
CGA. And then the changes in the contents of CGA and CA of 
the extract were monitored while fermenting the extract with 
Lactobacillus mucosae, Lactobacillus plantarum, and Lacto-
bacillus paraplantarum. After fermenting the extract, the con-
tent of CGA in the extract had decreased and of CA increased. 
Thus, it was found that the conversion of CGA to CA in a real 
food material such as coffee bean extract could be promising 
to promote the health functionality.

P09 -026

Tastes Characteristics of K-sauces Prepared with 
Jang-ryu

Eunjung Bae*, Garam Cho, Jisook Park, Suna Kang, Hayull 
Chung
Department of Food Science & Biotechnology Hankyong 
National University, Korea

Jang, a Korean traditional condiment, has been introduced 
globally in a number of international food exhibitions since 
Korean government proclaimed “Globalization of Hansik”.
Thereafter Jang has been getting a lot of interests because it is 
essential for producing the characteristic flavor or tastes of 
Hansik. However, its wide applications as a condiment in various 
foods of global community seem quite limited because of its 
astringent and starch aftertaste. Therefore, jang need to be 
complemented and modified as a form of sauce more or less 
for global consumers taste. In this study, we developed three 
types of K-sauces which were prepared with different jang
including gochujang, doenjang and ganjang. K-hot sauce based 
on gochujang was not so much hot as gochujang but its taste 
was hot enough to feel and enjoy the spicy flavor. Besides, 
K-doenjang sauce, developed as a salad dressing and K-soy 
sauce for beef and meat products were also preferred (p<0.01) 
to the commercial samples in the sensory test. The sensory 
evaluation results and the taste analysis data of K-sauces deve-
loped in this report will be presented together with their physico- 
chemical properties.

P09 -025

Scale-up Production and Solubility Improvement of 
Phyllodulcin, a Potential High Intensity Sweetener, from 
Leaves of Hydrangea macrophylla var. Thunbergii

Min-Soo Kim*, Yang Kim, Seung-Min Lee, Sang-Ho Yoo
Department of Food Science and Biotechnology, Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Phyllodulcin is identified as a key sweet-tasting compound from 
Hydrangea macrophylla var. thunbergii with relative sweetness 
of 400-800 and has various biological activities such as anti- 
fungal and anti-allergenic activity. Mass production process of 
phyllodulcin from hydrangea leave has not been successfully 
established until recently, and phyllodulcin would be subjected 
to have limited range of application due to its low solubility. 
The objectives of this study were to establish an efficient sacle- 
up production process of phyllodulcin, and to enhance its solu-
bility by inter-molecular inclusion complexation with cyclic 
glucans. In order to produce phyllodulcin in a large scale, an 
efficient process was established including one-pot massive 
bioconversion, extraction, and purification by using mixed-bed 
ion exchanger, ODS resin cartridge, and recycling LC. Phyllo-
dulcin of more than 95% of purity was obtained with approxi-
mately 2% of yield. Inclusion complexation with cyclic glucans 
was performed and the resulting products were characterized 
by instrumental analysis.

P09 -027

A Method for Preparation of Seasoning Products 
Containing Mushroom and Chicken Breasts

Jeong-Ryong Do*, Dong-Hwa Shon, Su-Yeon Back, Sung Soo 
Kim1

Division of Functional Food Research, Korea Food Research 
Institute, Korea, 1Division of Strategic Food Research, Korea 
Food Research Institute, Korea

This study was carried out to develop new mushroom processed 
foods contain chicken breasts with excellent sensory attributes. 
Chicken breasts was cutted by cutter 3×0.8 cm size after 20 min. 
boiling. Overall sensory score of the seasoning liquid with soy 
sauce 400 mL, vegetable broth 2,000 mL, oligosaccharide syrup 
200 mL, mirim 100 mL, and vinegar 50 mL was the highest. The 
optimum conditions which satisfied with all sensory properties 
of seasoning product containing mushroom and chicken, were 
composed of Flammulina velutipes 400 g, Hypsizigus marmo-
reus 500 g, Pleurotus eryngii 800 g, chicken 1,000 g. The °Bx
and pH of seasoning products were 16.83°Bx and pH 5.11. It 
was expected that the new seasoning products based mushroom 
and chicken breasts would be successfully utilized by side dishes 
in the food processing industry.
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P09 -028

Changes in the Characteristics of Citron Flavored Oil 
according to Base Oil Types during Infiltration Extract

Gyoung-Suk Jo*, Jeong-Hwa Kang, Bong-Yun Oh, Hyun-Woo 
Kim
Jellanamdo Agricultural Research and Extension Services, 
Korea

To develop citron flavor oil for seasoning sauce, 50% of raw 
citron was added for each base oil type such as compressed 
olive oil, sunflower seed oil, grape seed oil, etc. for infiltration 
extract. When they went through an ultrasonic extract at 40°C
for 5 h, the treatment plot that was extracted in compressed 
olive oil produced flavored oil with fresh and cool citron scent 
and sweet and slightly bitter citron scent, mixed by a spicy olive 
scent and strong citron scent. The citron flavored oil extracted 
by sunflower seed oil and grape seed oil had an oily citron scent 
instead of freshness, so its overall flavor score decreased more 
than the citron flavored oil extracted by olive oil. In scent 
strength, olive flavored oil had the strongest scent. As for color, 
flavored oil leached out by sunflower seed oil had clarity with a 
bright lemon color while flavored oil extracted into grape seed 
and olive oil had lemon color mixed with green.

P09 -030

Influence of the Number of Citron Infiltration on the 
Long-term Storage Characteristics of Citron Flavored Oil

Gyoung-Suk Jo*, Jeong-Hwa Kang, You-Seok Lee, Soo-Hyun 
Ji, Hyun-Woo Kim
Jellanamdo Agricultural Research and Extension Services, 
Korea

To strengthen citron flavor and develop it as a raw ingredient 
for food additives and sauce, 50% of raw extract to be infiltration 
extracted into compressed olive was added. Then it went through 
ultrasonic extract for 5 h at 40°C and was extracted once. Then 
it was extracted 1, 2, 3, and 4 times based on nonprocessed 
olive oil, was stored long-term for a yearn and it's quality 
change was examined. Increasing number of leaching out pro-
duced oil with a strong citron flavor, but if the number of extracts 
increased more than 4 times it generated a weak nasty smell 
that occurs in oil acidification when it was stored long-term for 
a year. In one-time extract, the citron flavor decreased very 
much after a year and the olive oil scent was strong. 3-time 
extract left a stronger citron flavor than 2-time extract, so it 
was evaluated that 3-time extract was the most appropriate for 
citron flavor oil with a strong scent.

P09 -029

Influence of the Drying Conditions of Citron and the 
Addition Rate for Infiltration on the Characteristics of 
Citron Flavored Oil

Gyoung-Suk Jo*, Bong-Yun Oh, Jeong-Hwa Kang, You-Seok 
Lee, Soo-Hyun Ji
Jellanamdo Agricultural Research and Extension Services, 
Korea

To develop the optimum citron flavor oil, citron to be infiltration 
extracted into compressed olive oil was dried, half-dried, and 
dried. After, dry citron 5, 15, and 25%, half-dry 10, 20, and 30%, 
raw citron 10, 30, and 50% were added and ultrasound extract 
was taken for 5 h at 40°C. The result showed that for all citron 
drying conditions, high citron addition rate led to a strong citron 
flavor leached out to olive oil while for each of the drying 
conditions, the treatment plot that added raw citron appeared 
to be the best one with the strong leaching out of original citron 
flavor. The next best one was half-dry treatment plot, but the 
dried treatment plot had a very weak citron flavor and dried 
citron scent, so it was proved to be the worst among flavor pro-
cessing conditions.

P09 -031

Development and Quality Evaluation of Instant 
Porridge with GABA Rice

Jiman Park*, Junghwan Park, Seungwook Kim, Hyeonwee Kim
OTTOGI RESEARCH CENTER, Korea

The purpose of this study was to develop instant porridge with 
nutritious GABA rice for a variety of channels to take GABA. 
The instant porridge consists of GABA rice and seasoning powder. 
It has the long period of shelf life product (over than 1 year) 
and is easy cooking product (4 min). We need to develop dried 
quick-cooking GABA rice contained high concentration of GABA. 
The GABA rice was made by three steps manufacturing process 
(steeping-air drying-sift). The amount of GABA steeped in water 
at 20°C was beginning to decrease after 15 min and dropped to 
45% (6.7 mg/100 g) at 30 min. We checked condition of GABA 
rice steeped in water at 5 min, 8 min. Neither was suitable for 
instant quick-cooking GABA rice because of hard texture and 
hydration stability. The results of a sensory test showed the 
instant porridge with dried GABA rice steeped in water at 15 min 
is best quality taste, viscosity, texture of rice without losing the 
amount of GABA. These findings demonstrate that GABA rice 
steeped in water at 15 min may contribute to the best way to 
develop instant porridge with GABA rice.
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P09 -032

Development of a Beverage Contaning the Enoki 
Mushroom Slices

Sung-Soo Kim*, Hee-jin Park, Jeong-Ryong Do
Korea Food Research Institute, Korea

This study was performed to develop directly feel the shape, 
texture and easy to drink by floating Enoki mushroom slices of 
the drink. Gellan gum was used as a stabilizer and cross-linking 
agent was used with Calcium Lactate. Distribution stability of 
Enoki mushroom slices is difficult when using only Gellan Gum 
as gelation occurs after cooling when it adding more than 0.1%. 
When excessively used liquid fructose it appear gelation after 
cooling, so matching the sugar and liquid fructose content 
using gellan gum, cross-linking agent was confirmed that the 
Enoki mushroom slices suspended. Gellan gum was dissolved 
by stirring in hot water (80-95°C) and cooling after mix the 
other submaterial. Enoki mushroom slices are 30 s gently 
blanching in boiling water and added 1, 2, and 3% in the drink 
of bottle. The result of 3% of slices was the most preference. 
Extract of Enoki mushroom by 20 times added in the pro-
duction because of that 5 times extract has a slightly mushroom 
smelly. Preference of flavor agent for the beverage was tangerine 
flavor > apple flavor > lemon flavor > grape flavor when added 
0.1% in beverage.

P09 -034

Defining Gu-soo Flavor in Doenjang Using Consumer 
Studies with Limited Sensory Modality and Instrumental 
Flavor Analysis

Mina K. Kim*, Jun Young Lee, Kwang Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea

Doenjang is a traditional Korean food ingredient and is widely 
used for many Korean cuisines. Recent study revealed that 
consumer expectation on traditional doenjang are not in agree-
ment with sensory attribute that drive consumer liking of doenjang
products. Defining “traditional” flavor that appeals to consumer 
liking is crucial for doenjang product development. Considering 
the regional and cultural difference of consumer perception, 
defining the “traditional” flavor associated with doenjang was 
investigated using consumers from pre-determined demographic 
criteria by free word associating test, and “Gu-soo flavor” was 
highly associated with typical “Traditional” doenjang flavor. 
Volatile compound analysis using Gas Chromatography-Mass 
Spectrometry revealed that the key flavor compounds highly 
associated with doenjang with high intensity of “Gu-soo” flavor. 
Finally, sensory modality that consumers are associating with 
“Gu-soo” flavor was determined using consumer acceptance 
test with limited sensorial modality information, and visual and 
orthonasal sensation were most influential factor to consumer 
perception of “traditional Gu-soo” flavor in traditional doenjang
flavor.

P09 -033

Quality Characteristics of Jeungpyun with Sourdough 
Fermented with Probiotic Lactic Acid Bacteria

Min Jeong Kim*, Ju Young Lee, Da Som Seo, Shin Ho Lee, 
La Young Park
Department of Food Science and Technology, Catholic 
University of Daegu, Korea

Jeungpyun has unique sponge-like texture and sour taste imparted 
by the lactic acid and alcohol that are produced by addition of 
takju as a starter. However, consumption of jeungpyun has 
been decreased due to the difficulty in quality control and the 
offensive odor derived from takju. The purpose of this work 
was to improve the quality of jeungpyun made with rice sour-
dough, which was prepared using a mixed culture of yeast and 
probiotic LAB strains isolated from kimchi. Among the 100 strains 
isolated from kimchi, strain SY-12 showed the highest antibac-
terial activity against 10 pathogenic bacteria while strain MY-1 
showed the highest resistance to artificial gastric juice and bile 
acid. The pH, and lactic acid bacteria of jeungpyun dough added 
with 3 different sourdough (SY-12, MY-1, and a mixture of SY-12 
and MY-1) did not show significant differences during fermen-
tation. The sensory evaluation revealed that the scores of 
jeungpyun added with sourdough were all higher than those of 
control. During storage at 35°C, the shelf-life of jeungpyun with 
MY-1 sourdough increased. The sensory evaluation for jeung-
pyun with 20% MY-1 sourdough showed the highest score.

P09 -035

Consumer Attitude and Preferred Sensory 
Characteristics of Kimchi: A Focus Group Study

Mina K. Kim*, Kwang Geun Lee, Mi-Ai Lee1

Department of Food Science and Biotechnology, Dongguk 
University, Korea, 1World Institute of Kimchi, Korea

The objective of this study was to qualitatively investigate the 
consumer attitude toward kimchi and to identify the sensory 
characteristics of kimchi that is preferred by Chinese consumers. 
Five focus group interviews were conducted, involving a total 
of 39 participants (33 female, 6 male). Each group profile was 
selected according to the consumer demographics and consump-
tion characteristics, with 3 sessions consisting of college students, 
and 2 sessions consisting of married women in their 30 s and 
40 s. All participants have been living in Korea less than 3 years. 
At each session, participants were first asked about their con-
sumption pattern of kimchi and Korean food in general. Then, 
various kimchi samples were presented and the in-depth discu-
ssion about appearance, color, size, flavor including salty, sweet, 
umami, spiciness, hardness, springiness, crunchiness, and ease 
of swallow attributes were followed. The most well-known 
kimchi was cabbage-based kimchi, while the perception toward 
radish-kimchi was also well-accepted. The sensory characteristics 
that are preferred by Chinese consumers included red color, 
long-shape (Chae), strong in sweet and spiciness and crunchy 
texture.
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Fabrication, Characterization and Determination of 
Biological Activities of Poly (ε-caprolactone)/ 
Chitosan-caffeic Acid Composite Fibrous Mat for 
Wound Dressing Application

Gun-Woo Oh1,2*, Seok-Chun Ko1,2, Jae-Young Je3, Young-Mog 
Kim4, JungHwan Oh1,2, Won-Kyo Jung1,2

1Department of Biomedical Engineering, and Center for 
Marine-Integrated Biomedical Technology (BK21 Plus) 
Pukyong National University, Korea, 2Marine-Integrated 
Bionics Research Center, Pukyong National University, Korea, 
3Department of Food Science and Technology, Pukyong 
National University, Korea, 4Department of Marine-bio 
Convergence Science, Pukyong National University, Korea

In the present study, we designed and fabricated composite fibrous 
mats consisting of poly(ε-caprolactone) (PCL), chitosan (CH), or 
chitosan-caffeic acid conjugate (CCA) by an electrospinning techni-
que for wound dressing application. The average fiber diameters of 
PCL, PCL/CH, and PCL/CCA composite fibrous mats were 1.30±1.07,
1.20±1.22, and 0.94±0.68 μm, respectively. Based on universal 
tensile machine (UTM) analysis, the PCL/CCA fibrous mat signific-
antly increased tensile properties compared with the PCL and PCL/ 
CH fibrous mat. Additionally, initial cell attachment and cell proli-
feration of the composites using normal human dermal fibrolast- 
neonatal (NHDF-neo) cells, as well as the antimicrobial effect against 
Staphylococcus aureus, was investigated. The PCL/CCA fibrous mat 
show significantly higher initial cell attachment and cell proliferation 
than the PCL and PCL/CH fibrous mat, and a high antimicrobial effect 
was observed compared to the PCL and PCL/CH fibrous mat. Based 
on these results, the PCL/CCA fibrous mat can be used as candidate 
biomaterial for wound dressing applications and skin tissue engi-
neering.

P09 -038

Physicocemical Properties of the Germinated Rice 
Affected by Steeping and Germination Conditions

Jiyeon Chun*, Seong Gyeol Hong
Department of Food and Technology, Sunchon National 
University, Korea

This study was carried out to investigate the effects of steeping 
and germination conditions on the physicochemical properties 
of rice. First, various steeping time (8, 16, and 24 h) at 35°C
was tested for production of germinated rice (30°C 24 h, and 
90% humidity). Germination rates of the rice samples were not 
significantly different but their niacin (1.2-1.6 mg/100 g) and 
sugar content (7.1-9.8°Bx) increased with steeping time. GABA 
content (13.86-21.29 mg/100 g) increased with steeping time, 
which was 2-3 folds compared to non-germinated rice (7.73 
mg/100 g). Next, after 24 h of steeping, the characteristics of 
dehulled rice as affected by varied germination time (20, 24, 
28, and 32 h) at 30°C and 90% humidity was investigated. Ger-
mination rate was not significantly different with varied germi-
nation time, but niacin and sugar contents increased compared 
to non-germinated rice. GABA content (6.17-16.28 mg/100 g) 
also significantly increased with germination time. In conclusion, 
24 h of steeping (35°C) and 24 h of germination (30°C) were 
the optimum conditions for the germinated rice production, 
with regard to its germination rate and niacin, GABA, and sugar 
contents.

P09 -037

Comparison of the Perceptions and Attitudes toward 
Kimchi among Chinese Consumers Living in Different 
Countries

Mina K. Kim*, Kwang Geun Lee, Mi Ai Lee1

Department of Food Science and Biotechnology, Dongguk 
University, Korea, 1World Institute of Kimchi, Korea

The objective of this study was to quantitatively measure con-
sumer awareness of, and interest in, Korean kimchi among 
Chinese consumers. A total of 660 Chinese participants were 
recruited: 220 Chinese tourists visiting South Korea and 440 
Chinese living in South Korea. The participants were asked to 
complete a questionnaire, which was designed to gain informa-
tion about their knowledge and attitudes toward K-food and 
kimchi in particular. Kano analysis was conducted to determine 
the role of the ingredient-related sensory attributes of kimchi 
on consumer satisfaction during kimchi consumption. Kimchi 
usage patterns did not differ according to the area of residence 
in China in that cabbage kimchi was the most-consumed and 
well-recognized form of kimchi (58.6%), followed by radish kimchi 
and cucumber kimchi. Nevertheless, consumer preferences dif-
fered significantly toward the degree of spiciness and fermented 
flavor based on their region of residence (p<0.05). The Kano 
analysis revealed that the umami and sweet tastes in Korean 
kimchi were the main drivers of consumer satisfaction.

P10 -001

Characterization of Salmonella spp. Isolates from 
Food-borne Outbreaks in Gyeonggi-do

NanJoo Park*, KumChan Yong, KiCheol Kim, KyungA Kim, 
HyunKyung Lee
Microbiology Team, Gyeonggi-do Institute of Health and 
Environment, Korea

Salmonella spp. is a major food-borne pathogen causing of 
mass outbreaks in many countries. We isolated 79 strains of 
Salmonella spp. directly food-borne outbreaks between 2012 
and 2014 in Gyeonggi-do. These isolates were subjected to test 
and analyze for serotypes, antimicrobial susceptibility and 
genetic diversity. To assess genetic diversity among 79 strains, 
pulsed-field gel electrophoresis (PFGE) fingerprinting using 
XbaI restriction enzyme were performed. Nine serotypes were 
identified; S. livingstone, S. newport, S. montevideo, S. bareilly, 
S. thompson, S. braenderup, S. infantis, S. give, and S. Typhimu-
rium, confirmed causative organisms of food-borne outbreaks. 
Antimicrobial susceptibility test showed just 2 out of 79 isolates 
were resistance to AM/SAM/TE/C (S. Typhimurium), and AM/ 
GM/NA/TE/SXT (S. livingstone). PFGE analysis exhibited a simi-
larity of 43.5% and was grouped 13 cluster with 80% similarity. 
The similarity of the S. livingstone, S. montevideo, S. thompson,
S. braenderup, S. bareilly, S. Newport, and S. infantis were 55.4, 
53.8, 77.3, 77.3, 100, 100, and 100%, respectively.
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P10 -002

QuEChERS Method for Determining Pesticides in 
Korean Cabbage

Ahmed Gotah*, Key Whang, Coralia V. Garcia
Keimyung University, Korea

Pesticide analysis generally requires several time-consuming 
extractions followed by chromatography. Hence, the QuEChERS 
methodology was developed to provide an efficient and cheap 
alternative for pesticide analysis. Here, a QuEChERS method 
was developed for analyzing pesticides commonly used in 
Korean cabbage, namely chlorfenapyr, diazinon and lufenuron. 
Because Korean cabbage is an integral part of the Korean diet, 
being the main ingredient in kimchi, it could be a potential 
source of exposure to these pesticides. The objective of this 
study was to develop an easy and fast analytical method app-
lying HPLC, which is a highly versatile and cost-effective techni-
que. Cabbage samples were extracted by the proposed QuEChERS 
method and analyzed by HPLC-UV. The method was validated, 
determining linearity, limits of detection (LOD) and quantifi-
cation (LOQ), recovery, and intraday and interday precision 
(RSD). The method allowed for fast separation (20 min) and 
showed good linearity (R2>99%) with LOD≤0.05 mg/kg and LOQ
≤0.5 mg/kg, and acceptable RSD (<9%, except for lufenuron) 
and recoveries (99-116%, except for lufenuron).

P10 -004

Detection of Pork Fat Contamination in Heat-processed 
Beef Meat Products by ELISA

Jeong-Sook Kim1*, Jeong-Eun Lee1, Won-Bo Shim1,2

1Division of Applied Life Science, Graduate School, 
Gyeongsang National University, Korea, 2Department of 
Agricultural Chemistry and Food Science & Technology, 
Gyeongsang National University, Korea

In food and livestock industries, heat treatments such as cooking 
and sterilization are essential steps to ensure their safety. The 
most of the soluble protein may denature and insolubilizes by 
heat treatments and could be turned to be undetectable state 
in assays. The objective of this study was to detect pork fat in 
heat-processed beef meat products such as autoclaved, steamed, 
roasted and fried meat using monoclonal antibodies (MAb) 
based indirect ELISA. Meat samples were prepared in three 
replicates for each level of adulteration by mixing known amounts 
of pork fat (0, 1, 5, 10, 15, 30, and 100%, w/w) in beef meat. 
Autoclaved samples were prepared by packing 5 g of meat 
samples in glass tubes and autoclaved. Steamed, roasted and 
fried samples were prepared by making the meatballs (15 g) 
and heated. All samples were extracted by adding extract buffer 
and heat treatment in boiling water at 100°C for 15 min. The 
ELISA assay can sensitively detect 1 % pork fat in heat-processed 
(autoclave, steam, roast, and fry) beef meat. These results indi-
cated that ELISA was usefulness of rapid screening and quanti-
fication of pork fat adulteration in meat products.

P10 -003

Acute Toxicity of 2-Dodecylcyclobutanone, a Radiolytic 
Compound Derived from Palmitic Acid

Beom-Seok Song*, Young-Bae Jin1, Jae-Kyung Kim, 
Jong-Heum Park, Ha-Young Park, Dong-Ho Kim, Jae-Ho Kim
Korea Atomic Energy Research Institute, Korea, 1Korea 
Research Institute of Bioscience and Biotechnology, Korea

Through acute toxicity testing of mice, this study was conducted 
to evaluate the lethal dose (LD50) value of 2-dodecylcyclobuta-
none (2-dDCB), which is a major radiolytic compound derived 
from palmitic acid and is detected in irradiated food at the 
highest amount. All tested mice survived, and no abnormal 
clinical and necropsy signs were observed in all dose groups (0, 
300, and 2,000 mg/kg body weight) during the experimental 
period of 14 days. It was observed that normal increase in body 
weight of female mice occurred in all groups regardless of treat-
ment dose of 2-dDCB. Moreover, no significant differences 
were observed in organ weight and hematological parameters 
between the control and experimental groups (p<0.05). Gross 
pathological examinations of the organs, such as the liver and 
kidney, showed no detectable abnormalities. A microscopic 
examination of the internal organs did not reveal any alterations, 
and damage to the cells was unremarkable in the two experi-
mental groups relative to the control group. Based on these 
results, an approximate LD50 of 2-dDCB was assumed to be 
more than 2,000 mg/kg body weight.

P10 -005

Indirect ELISA Based on a Monoclonal Antibody for the 
Detection of Adulterated Pork Fat in Beef Meat

Jeong-Sook Kim1*, Jeong-Eun Lee1, Won-Bo Shim1,2

1Division of Applied Life Science, Graduate School, 
Gyeongsang National University, Korea, 2Department of 
Agricultural Chemistry and Food Science & Technology, 
Gyeongsang National University, Korea

Animal fat is often utilized as an ingredient in meat products 
such as sausages, frankfurters, and canned meats, and other 
food products to improve the flavor or texture. However, meat 
products and non-meat products containing pork meat and fat 
may cause serious matter in the view of some religions such as 
Islamic and Jewish and for vegetarians. The objective of the 
present study was to develop and optimize an indirect ELISA 
using anti-pork fat monoclonal antibody (MAb) for the rapid 
detection of pork fat adulterated in beef meat. To improve the 
sensitivity of the indirect ELISA for pork fat in beef meat, The 
optimal sample pre-cooking time, antigen coating time and 
temperature, primary antibody and secondary dilution time 
were tested. Various buffer systems including antigen dilution 
buffer and blocking buffer were optimized. A standard curve 
was obtained based on the optimized conditions and the deve-
loped indirect ELISA method can detect pork fat adulterated in 
beef as low as 1%. These results support that the application of 
ELISA could be used as rapid means to detect low levels of pork 
fat in meat and food products.
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P10 -006

Effect of Gamma Irradiation on Fatty Acid Composition 
and Microbial Changes of Atlantic Salmon (Salmo salar L.)

Jae-Kyung Kim*, Do-Yeong Kim, Young-Seok Yoon, 
Beom-Seok Song, Ha-Young Park, Dong-Ho Kim, Jong-Heum 
Park, Don-Sun Im
Advanced Radiation Technology Institute, KAERI, Korea

The effects of gamma irradiation (0, 1, 5, and 10 kGy) on the 
fatty acid composition and microbial changes of raw salmon 
(Salmo salar L.) were investigated. The most abundant fatty 
acids were oleic (C18:1), linoleic (C18:2), docosahexaenoic 
(C22:6) and linolenic (C18:3) acid. No significant differences 
were observed for the fatty acid composition, total saturated 
fatty acid, total unsaturated fatty acid and the ratio of total 
unsaturated and total saturated fatty acid between non-irra-
diated and irradiated salmon. The initial count of total aerobic 
bacteria and the yeast and mold of non-irradiated salmon were 
4.81 and 4.34 log CFU/g, respectively and salmon sample was 
sterilized at 5 kGy of irradiation dose. The mutagenicity of 10 
kGy irradiated salmon was not exhibited in the Ames test with 
or without metabolic activation. This study demonstrated that 
treatment with lower levels of irradiation can be successfully 
used and enhances the microbial safety of salmon with no 
significant changes in the fatty acid composition.

P10 -008

Acceptance of Genetically Modified Foods in Korea

Jin Joo Choi*, Chang-Ho Chung1, Kyu-Hang Kyung
Future Food Resources Forum, Korea, 1Department of Food 
Service Management, Sejong University, Korea

The acceptance rate of GM foods between Korea consumers is 
very low, marking approximately 10%. The low GM foods accep-
tance rate is explained by abstract anxiety about GM foods 
which is meant by that people somehow feel uneasy about GM 
foods even though they do not know well about the subject. It 
is also explained that most Koreans do not like to accept GM 
foods because it is a product of the USA. However, it does not 
seem to be reasonable to say so because absolute majority of 
Korean people love to possess or use smartphones, automo-
biles, computers, electricity, apartments which are all originated 
from the USA. A reasonable explanation has been drawn that 
Korean people are not worried about food shortages in the 
future because they are enjoying the unprecedented affluence 
at the moment and because they hear that Korea has have a 
grave problem of low child birth rate, leading to the population 
decrease. Therefore most Korean people do not feel the necessity 
of GM foods which are supposedly developed for the future 
food security when there is more people on earth.

P10 -007

A Predictive Growth Model of Staphylococcus aureus
on Slice Raw Paralichthys olivaceus under Various 
Storage Temperatures

Ha-Neur Kim*, Myoung-Su Park, Beom-Gill Lee1, Young-Gue 
Lee1, Gyung-Jin Bahk
Department of Food and Nutrition, Kunsan National University, 
Korea, 1NS Shopping Safety Research Institute, Korea

The Paralichthys olivaceus is a popular fish species for consump-
tion, hence, occupying 98% of the domestic aquaculture market 
in South Korea. Several outbreaks of S. aureus in South Korea 
have been attributed to slice raw P. olivaceus. We investigated 
that growth of the cocktail of five S. aureus (ATCC 6538, KCCM 
11335, KCCM 12256, KCCM 40881, and KCTC 3881) strains to 
inoculated in slice raw P. olivaceus at different temperatures(5, 
10, 15, 20, 25, 30, and 35°C) for a maximum of 48 h. Fitted into 
the Baranyi model to generate the growth parameters including 
specific growth rate and lag time with high coefficients of deter-
mination (R2>0.83) except 5°C (R2<0.80). The obtained SGR and 
LT were employed to develop secondary exponential equation 
models to evaluate the effects of storage temperature on the 
growth kinetics of S. aureus in slice raw P. olivaceus. The values 
of bias factor (0.999-1.012) and accuracy factor (1.016-1.145), 
which were regarded as acceptable, demonstrated that the 
obtained models could provide good and reliable predictions. 
The developed predictive model could be suitable for the pur-
pose of microbiological risk assessment of S. aureus in P. olivaceus.

P10 -009

The Analysis of Harmful Material on Imported Tilapia

Young Min Kim*
Ulsan Institute of Health & Environment, Korea

The materials used in this study were tilapia fillets imported 
from Taiwan in 2015. The tilapia fillet have been used mainly in 
large scale dining room (buffet) or the Japanese sushi restaur-
ants. Five kinds of tilapia fillet were select for this experiments. 
Each sample was expressed as A-E. In sensory evaluation (app-
earance, taste and odor) there was no significant difference 
between samples. Total plate count of 187 CFU/g were detected 
in sample E and B. cereus that can cause food poisoning were 
also detected in sample E 25/g. But the remaining samples were 
not detected. To evaluate safety of the heavy metals was ana-
lyzed for arsenic, lead, mercury and cadmium. Cadmium, lead 
and mercury have been detected within the reference standard. 
Arsenic was detected from 0.06-0.37 mg/kg. Therefore, it is 
necessary to monitor for arsenic of marine processed products.
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Isolation and Identification of Putrescine Forming 
Bacteria from Commercial Korean Sand Lance 
Ammodytes personatus Sauces

In Seon Um*, Tae Ok Kim, Kwon Sam Park
Department of Food Science and Biotechnology, Kunsan 
National University, Korea

Biogenic amine causes diseases like headache, nausea, palpita-
tion, chill and severe respiratory distress. Especially, putrescine 
inhibits metabolizing enzymes and it revitalizes histamine toxi-
cation. In this study, we isolated 10 putrescine forming bacteria 
from sand lance Ammodytes personatus sauces by using decar-
boxylase agar. These strains were analysed for putrescine by 
HPLC (High Performance Liquid Chromatography). After 24 h, 
48 h incubation, putrescine producers ranging from ND to 
22.13 μg/mL, 1.66 to 236.97 μg/mL were detected by HPLC. 
These putrescine forming bacteria were identified by enzymatic 
tests, morphological tests and 16S rRNA gene sequences. Putre-
scine producers were identified Lysinibacillus fusiformis (1 strain), 
Lysinibacillus xylanilyticus (4 strains), Lysinibacillus macroides
(1 strain), Lysinibacillus sphaericus (3 strains), Staphylococcus 
caprae (1 strain). In this study, Staphylococcus caprae showed 
the highest producing ability 236.97 μg/mL. As a result, the 
Lysinibacillus sp. strains were mainly existed in the Sand Lance 
sauces, but Staphylococcus sp. strain has more strong biogenic 
amine producing ability.

P10 -012

Study on the Risk Profile and Exposure Assessment of 
the Four Food Colors Used in Foods

Ga-Young Song*, Ji-Eun Kwon, Jung-Mi Lee, Myung-Sil 
Hwang, Gui-Im Moon, Yong-Eui Koo, Jin-Hwan Hong
Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

Food colors are used in many processed foods attracting custo-
mers’ purchasing needs and appetite. These colors are cheaper 
than natural color and easy to get. Although there are many 
advantages, many people are concerned about the safety 
because these are synthetic additives. Majority of people tend 
to prefer natural color additive from edible plants instead of 
artificial color additives. Today, 9 food colors have been allowed 
to use as food additives in Korea and all of these are categorized 
into four basic chemical classes (Azo, Xanthine, Triphenylmethane, 
Indigo). This study reassessed 4 food colors (Blue no.1 & 2, 
Green no.3, Red no.3) based on toxicological data from foreign 
countries and exposure assessment data. These colors were 
poorly absorbed in the body and most of the doses were 
excreted in the feces, the major route of excretion. According 
to comparison exposure data calculated by poundage method 
to ADIs, it was not significantly concerned on adverse effects. 
Even though current ADIs on these reassessed four food colors 
are not considered to revise, it is no doubt that consistent 
effort on evaluation of the safety of food colors should be 
conducted periodically.

P10 -011

Quality Evaluation of Fresh-cut Vegetables Irradiated 
with Low-energy X-rays

Byeong-Geum Moon1,2*, Jong-Heum Park1, Jae-Kyung Kim1, 
Ha-Young Park1, Dong-Ho Kim1, Jong-Bang Eun2, Beom-Seok 
Song1

1Team for Radiation Food Science & Biotechnology, Advanced 
Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea, 2Department of Food Science and 
Technology, Chonnam National University, Korea

This study was conducted to evaluate quality characteristics of 
fresh-cut vegetables (carrot, cucumber-hot pepper, paprika, 
and tomato) irradiated with low-energy X-rays. Total aerobic 
bacteria in non-irradiated samples were 1.59-3.34 log CFU/g, 
whereas those were below the detection limit of 1 log CFU/g 
when the samples were irradiated at 0.4 kGy. There were no 
significant differences in pH, titratable acidity, and color values 
between non-irradiated and irradiated samples (p<0.05). How-
ever, firmness of tomato was significantly decreased as irradia-
tion dose increased. Despite of the off-flavor by irradiation, the 
scores for overall acceptance of cucumber-hot pepper and 
paprika irradiated at 0.4 kGy were 4.8 points above normal 
(4.0) on a 7-point scale. In conclusion, an irradiation dose of 
low-energy X-rays at 0.4 kGy was enough to sterilize microorga-
nisms in fresh-cut vegetables; it was deemed that the X-ray-irra-
diated fresh-cut vegetables at 0.4 kGy can be served to immuno-
compromised patients who should be cautious of microorga-
nisms in their foods.

P10 -013

Practical Evaluation of a Switchable Linkers-based 
Immunoassay for the Visible Detection of Salmonella 
enterica serovar Typhimurium in Tomatoes

Jungwoo Hahn1*, Eung Hee Kim1, Yongsang Yoo2, Seokwon 
Lim3, Young Jin Choi1,4,5

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Department of Biological System 
Engineering University of Wisconsin-Madison, USA, 
3Department of Food Science & Technology and Center for 
Natural Sciences, Hoseo University, Korea, 4Center for Food 
and Bioconvergence, Seoul National University, Korea, 
5Research Institute of Agriculture and Life Sciences, Seoul 
National University, Korea

A switchable linkers (SLs)-based immunoassay was designed 
for the rapid visual detection of Salmonella enterica subsp. 
enterica serovar Typhimurium (S. Typhimurium) in tomato 
samples. The assay was based on the large-scale aggregation of 
gold nanoparticles (AuNPs), which was induced by a quantitative 
correlation between biotinylated Salmonella antibody (b-antibody) 
as the SL, functionalized AuNPs and S. Typhimurium. Important 
factors such as the concentration of SLs, time required for large- 
scale aggregation, and selectivity of b-antibody were optimized 
to achieve the shortest time and smallest limit of detection (LOD) 
possible. The LOD was found to be ~102 CFU/25 g in tomato 
samples, which could be visually detected by the naked eye 
within 45 min with gentle agitation. This SLs-based immuno-
assay, with its relatively low LOD and short detection time, may 
answer the need for a rapid, simple point-of-care diagnostic 
test for pathogens in various food products.
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P10 -014

A Study on Analytical Method of the Seven Indicator 
PCBs and Matrix Effect in Agricultural Products

Hee-Chang Shin*, Kyong-Suk Hong, Jae-Min An, Hye-Jeong 
Yun, Sung-Youn Kim, Kyung-Eun Yu, Jae-Don Yun, Jae-Hwon 
Lee, Dong-Ho Kim
Department of Safety Analysis, Experiment & Research 
Institute National Agricultural Products Quality Management 
Service, Korea

The polychlorinated biphenyls (PCBs) is one of persistent organic 
pollutants (POPs) materials and have non-biodegradable pro-
perties. The PCBs mean chemical substance that one to ten 
hydrogen atoms of biphenyl are substituted by chlorine atom. 
The PCBs exists total 209 isomers according to exchange posi-
tions of up to 10 chlorine atom theoretically. But 102 isomers 
exist actually. According to latest study that seven indicator 
PCBs accounts for 50% of total PCBs concentration, the KFDA 
established standard of seven indicator PCBs about fishes. The 
PCBs are accumulated to fat and are not exhausted easily in 
body. So, standard of seven indicator PCBs was established 
about fishes which fat content is high. Other countries have a 
standard of seven indicator PCBs in the fish, meat, dairy pro-
ducts, infant formula and animal feed. Because the fat content 
of some agricultural products is similar with fishes, the standard 
setting of PCBs is required. However, it has not yet been estab-
lished analysis method and the standard of PCBs in agricultural 
products. This study was performed to develop of analysis 
method and the matrix effect of agricultural products about 
the seven indicator PCBs.

P10 -016

Anti-biofilm Effect of Chitosan-phytochemical 
Conjugates against Pseudomonas aeruginosa, Listeria 
monocytogenes and Staphylococcus aureus

Gabjin Kim*, Kion Kwon, Bogeum Kim, Myung-Suk Lee1, 
Young-Mog Kim, Tae Hoon Kim2

Department of Food Science and Technology, Pukyong 
National University, Korea, 1Department of Microbiology, 
Pukyoung National University, Korea, 2Department of Food 
Engineering, Daegu University, Korea

Biofilm is a major concern in a variety of fields such as food, 
medical equipment, disease, drainage and household appli-
ances including washing machine and air cleaner. The aim of 
this study is to evaluate an anti-biofilm effect of chitosan-phy-
tochemical conjugates on biofilm formed by Pseudomonas 
aeruginosa, Listeria monocytogenes and Staphylococcus aureus. 
In order to set up basic information of biofilm formation, the 
biofilm-forming abilities of P. aeruginosa, L. monocytogenes
and S. aureus were evaluated with the E2562_12 method with 
minor modification. The most superior biofilm-forming strain 
was P. aeruginosa followed by L. monocytogenes and S. aureus. 
The efficacy of chitosan-phytochemical conjugates on anti-bio-
film effect was evaluated by minimum inhibitory concentration 
(MIC) for planktonic cells and biofilm inhibitory concentration 
(BIC). Interestingly, the BIC values of chitosan-phytochemical 
conjugates were the lowest on L. monocytogenes (0.102-0.205%) 
followed by P. aeruginosa (0.205-0.819%) and S. aureus (0.410- 
1.638%), which are still higher than MIC for planktonic bacteria 
(0.013 % for L. monocytogenes, 0.026-0.051% for P. aeruginosa, 
0.205-0.410 % for S. aureus).

P10 -015

Bactericidal Effect of 266 to 279 nm Wavelength 
UVC-LEDs for Inactivation of Gram Positive and Gram 
Negative Foodborne Pathogenic Bacteria and Yeasts

Do-Kyun Kim1*, Soo-Ji Kim1, Dong-Hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Center for Food and 
Bioconvergence, and Research Institute for Agricultural and 
Life Sciences, Seoul National University, Korea, 2Institutes of 
Green Bio Science & Technology, Seoul National University, 
Korea

Recently, UVC-LED technology has been validated as an alter-
nate to conventional mercury UV lamps. In this research study, 
we sought to determine primary factors affecting reduction 
trends shown in several microorganisms. Four major foodborne 
pathogens and spoilage yeasts were inoculated onto selective 
and non-selective media in order to investigate reduction tend-
encies at 4 different peak wavelengths (266 to 279 nm). As irra-
diation dose increased, inactivation levels for every microorga-
nism were enhanced, but there were different UV-sensitivities 
in Gram positive-, Gram negative-bacteria, and yeasts. Loss of 
membrane integrity and membrane potential increased as peak 
wavelength increased for every microorganism studied. How-
ever, there were contrasting results which showed that greater 
DNA damage occurred at a lower peak wavelength as measured 
by Hoechst 33258. The level of DNA damage was strongly related 
to trends of microbial inactivation. This study showed that even 
though membrane damage was present in every microorganism 
studied, DNA damage, through quantitative analysis, was the 
primary factor for inactivating microorganisms through UVC-LED 
treatment.

P10 -017

A Review on Processing Factors of Pesticide Residues 
during Apple Processing

Moo-Hyeog Im*, Yu-Jeong Ji, Min-Ji Kim, Myoung-Hun Kim, 
Won-Young Jeong, Hyun-Joo Yoo, Yu-Jeong Lee, 
Myoung-Seok Kim
Department of Food Engineering, Daegu University, Korea

A processing factor (PF) has been used to define the maximum 
residue limits of pesticide in a variety of processed fruit pro-
ducts. This study summarizes PF by the stage of apple proces-
sing based on JMPR reports from 2010 to 2014. When we com-
pared PF of 19 pesticides in apple products during the proces-
sing of washing, drying, canning, juice, sauce, puree and pomace. 
The compared PF of 19 pesticides in apple products during the 
processing of results indicated were washing 0.55-0.97 (0.68±
0.17), drying 0.1-0.64 (0.44±0.21), canning ND-0.22 (0.08±0.09),
juice ND-0.5 (0.16±0.16), sauce ND-2.7 (0.67±0.90), puree 0.3- 
1.0 (0.49±0.34) and pomace 0.24-9.5 (3.1±2.5). PF was higher 
than 1 only in sauce. The residual pesticides was found in reduced 
to be a significant amount of processing. The correlation coeffi-
cients between physical characteristics of pesticide (fat-solubility 
and volatility) and PF were statistically significant in the processes 
of apple juice.
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Inactivation of Foodborne Pathogens in Buffered 
Peptone Water and Tomato Juice Using Low Frequency 
Pulsed Ohmic Heating

Sang-Soon Kim1,2*, Dong-Hyun Kang1,2

1Department of Agricultural Biotechnology, Center for Food 
and Bioconvergence, and Research Institute for Agricultural 
and Life Sciences, Seoul National University, Korea, 2Institutes 
of Green Bio Science & Technology, Seoul National University, 
Korea

The purpose of this study was to inactivate foodborne pathogens 
effectively by ohmic heating without causing electrode corro-
sion and quality degradation. Escherichia coli O157:H7, Salmo-
nella Typhimurium, and Listeria monocytogenes were used as 
representative foodborne pathogens. Buffered peptone water 
and tomato juice inoculated with pathogens were treated with 
pulsed ohmic heating at different frequencies (0.06-1 kHz). 
Propidium iodide uptake values of bacterial pathogens were 
significantly (p<0.05) larger at 0.06-0.5 kHz than at 1 kHz, and 
sub-lethal injury of pathogenic bacteria was reduced by decre-
asing frequency. Electrode corrosion and quality degradation of 
tomato juice were not observed regardless of frequency. This 
study suggests that low frequency pulsed ohmic heating is app-
licable to inactivate foodborne pathogens effectively without 
causing electrode corrosion and quality degradation in tomato 
juice.

P10 -020

Application of Vacuum Impregnation Washing with 
Malic Acid to Whole Paprika, Carrots, King Oyster 
Mushroom and Musk Melon

Jun-Won Kang1*, Dong-Hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Center for Food and Biocon-
vergence, and Research Institute for Agricultural and Life 
Sciences, Seoul National University, Korea, 2Institutes of Green 
Bio Science & Technology, Seoul National University, Korea

This study was conducted to determine the antimicrobial effect 
of vacuum impregnation (VI) applied to organic acid washing 
against Salmonella Typhimurium, Escherichia coli O157:H7 and 
Listeria monocytogenes on paprika fruit, carrots, king oyster 
mushrooms and muskmelons. Inoculated samples were treated 
with intermittent VI with 21.3 kPa and compared with dipping 
washing in 2% malic acid for 3, 5, 10, 15, or 20 min. VI washing 
had more antimicrobial effect than dipping on paprika and car-
rot. However, No significant differences of antimicrobial effect 
between VI washing and dipping were observed in king oyster 
mushroom and muskmelon. King oyster mushrooms and musk-
melons had relatively large roughness values compared to those 
of paprika and carrots. Adequate space for microbes to escape 
contact with sanitizer could be possible during VI treatment 
due to the relatively coarse surface roughness present in king 
oyster mushrooms and muskmelons. This view was based on 
scanning electron photomicrographs that showed many deep 
protected sites in king oyster mushrooms and muskmelons with 
many microbes located deep in these sites following VI treatment.

P10 -019

A Research on the Safety Evaluation of New-technology 
Adapted Food

Ji Yeon Kwak*, Hyung-Wook Chung, Su Eun Lee, Woo Young 
Lee, Myung-Sang Yoo, Su Mi Kim, Yun-Sook Kang, Jin-Hwan 
Hong
Novel Food Division, Department of Food Safety Risk 
Assessment, National Institute of Food & Drug Safety 
Evaluation, Ministry of Food and Drug Safety, Korea

When using new technology adapted ingredients, which have 
never been used before in a domestic market, in the production 
of foods, they should be approved as temporary food ingredients 
according to ‘Temporary Standards and Regulations for Food 
Ingredients’ regulated by Ministry of Food and Drug Safety 
(MFDS). Nanotechnology adapted food is a kind of new tech-
nology adapted foods. The utilization of nanotechnology has 
been a global issue in a current technologically-advanced era. 
There have also been an attempt to apply nanotechnology to 
the production of foods. However, considering that safety issues 
regarding the use of nanoproducts have been raised frequently, 
a scientific management system to evaluate the safety of nano-
technology adapted food should be developed in a timely man-
ner. This research investigated that the current situation and 
the regulation of the European countries in the use of nanote-
chnology adapted food, and suggested that a scientific way to 
evaluate the safety of nanotechnology adapted food by provi-
ding definitions of body absorption rate of nanotechnology 
adapted ingredients, evaluation of metabolism, and criteria for 
management on the amount, etc.

P10 -021

A Survey on the Food Irradiation of Domestic and 
Imported Products by Photostimulated Luminescence 
and Thermoluminescence in Korea

Yookyung Jung*, Ji-Yeon Lee, Hye-Jin Lee, Jang-Duck Choi, 
Kisung Kwon
New Hazardous Substances Team, National Institute of Food 
& Drug Safety Evaluation, Ministry of Food and Drug Safety, 
Korea

We live in a global food distribution market for free trade agree-
ment and food industry is making constant efforts for distribu-
tion safety management. In this research, we investigated the 
monitoring 47 foods by PSL and TL methods for detection. The 
selected 47 foods were frequently used as food ingredients, 
mostly consumed as foods and largely imported into South 
Korea such as coffee, soybean, shrimp and red pepper. Also we 
investigated the irradiated detection characteristics of the food 
samples with processing characteristics (fresh, grinding, freezing, 
etc.) and different origin. In PSL screening, all the commercial 
samples gave negative photon counts (<700 PCs) except for 
several dried shrimps and powders from Korea and China. In TL 
results, the TL1 glow curves demonstrated maximum peaks 
after 300°C for all samples. The TL ratios of samples were below 
0.1 and the temperature range of TL glow curves was between 
150 and 250°C. In TL identification measurement, all samples 
were discriminate from non-irradiated. This study provides 
scientific-based information about the applicability of food 
irradiation detection as PSL and TL.
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Safety Aspect of Food Additive Zinc Oxide 
Nanoparticles: Cytotoxicity, Absorption Mechanism, 
and Bioavailability

Mi-Ran Go*, Eun-bee Cha, Hwa-Yeon Lee, Soo-Jin Choi
Department of Food Science and Technology, Seoul Women’s
University, Korea

Zinc oxide nanoparticles (ZnO-NPs) have been used as supple-
ments for enrichment of zinc nutrients because zinc is an ess-
ential trace element for cell growth, diverse cellular functions, 
and immune response. Nanomaterials have different physico-
chemical property different from bulk materials, which may 
induce high efficacy and toxicity as well. In this study, we eva-
luated cytotoxicity of ZnO-NPs versus bulk counterpart materials. 
Moreover, their bioavailability was assessed after single-dose 
oral administration and intravenous injection, respectively. 
Transport mechanism in human follicle-associated epithelium 
(FAE) model was also investigated. The results showed that 
ZnO-NPs exhibited slightly high toxicity compared to bulk coun-
terpart materials. Both nano- and bulk particles were found to 
be transported by the FAE, which was highly consistent with 
their in vivo biokinetic results. These findings provide crucial 
information to understand and predict potential toxicity and 
efficacy of ZnO-NPs in food industry.

P10 -024

A Study on Authentication of Seven Shrimp Species 
Using Genetic Marker

Tae Sun Kang*, Yewon Hong, Mi-ra Kim, Jin-Ha Lee, Kisung 
Kwon
New Hazardous Substance Team, National Institute of Food 
and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

Shrimp is one of major fishery resources traded internationally, 
and certain species are sold at high prices in South Korea. The 
main difficulty to discriminate shrimp species is likely due to 
phenotypic similarities and removal of external carapaces during 
processing. Therefore, the importance of an efficient authenti-
cation method to substitute morphological analysis is increased. 
In this study, seven edible shrimp species (Fenneropenaeus 
chinensis, Marsupenaeus japonicas, Fenneropenaeus mergui-
ensis, Penaeus monodon, Pandalus hypsinotus, Litopenaeus 
vannamei, and Macrobrachium rosenbergii) were selected to 
develop an effective authentication method using end-point 
PCR. Species-specific primer pairs were designed based on CO I 
and Cyt B genes retrieved from NCBI. PCR condition was opti-
mized with three criteria, annealing temperature (54 to 64°C),
PCR cycles (30 to 40 cycles), and limit of detection (0.05 to 
0.0005 ng). The specificity was checked among the shrimp spe-
cies and each primer set amplified the marker genes, corres-
ponding each shrimp species without cross-reactivity. These 
results reveal that the developed method is an efficient tool to 
identify shrimp species.

P10 -023

Cytotoxicity and 14-Day Repeated Dose Oral Toxicity of 
Gold Nanoparticle-treated Red Ginseng Extract

Song-Hwa Bae*, Hyeon-Jin Kim, Da-Eun Lee, Soo-Jin Choi
Department of Food Science and Technology, Seoul Women’s
University, Korea

Ginseng is known to have anticancer, anti-aging and antioxidant 
activity. Nanotechnology for improvement of agricultural out-
comes or high value-added crop products is currently an emer-
ging discipline. Especially, gold nanoparticles (Au-NPs) have been 
reported to induce growth and yield enhancement in some 
plants, which can also prolong shelf-life and enhance sensory 
characteristics as well as functionality. In this study, we used 
Au-NPs for high value-added ginseng and the toxicity of Au-NPs 
treated red ginseng extract (G-red ginseng) was evaluated after 
14-day repeated dose oral administration to rats. In addition, 
transport mechanism of the Au-NPs was evaluated using in 
vitro 3D cell culture model of the follicle-associated epithelium 
(FAE). The results showed that 14-day repeated oral administ-
ration of G-red ginseng did not exhibit toxicity in terms of body 
weight change, mortality, blood chemical analysis, and patho-
logical examination. Moreover, Au-NPs were found to be effec-
tively transported by the FAE, but did not cause cytotoxicity. 
The overall results suggest great potential of G-red ginseng for 
high value-added product at safe levels.

P10 -025

Acute Toxicological Analysis of Leucrose in ICR Mice

Joo-Yeon Chung*, Seong-Won Choi1, Sang-Ho Yoo1, Yuri Kim
Department of Nutritional Science and Food Management, 
Ewha Womans University, Korea, 1Department of Food 
Science and Biotechnology, and Carbohydrate Bioproduct 
Research Center, Sejong University, Korea

Leucrose, an isomer of sucrose (5-O-α-D-Glucopyranosyl-D-fruc-
tose), is known to be enzymatically hydrolyzed into glucose and 
fructose in human, rats, and dogs. The acute toxicity of leucrose 
was evaluated following oral administration to male ICR mice 
(n=5) and female ICR mice (n=5) at a single dose of 10 g/kg b.w. 
The same volume of distilled water was administered to control 
group. No sign of acute toxicity, including abnormal behavior, 
adverse effects, and mortality were found during 14 days in all 
mice. No pathological and hematological difference was observed 
between control and test groups. In addition, the body weight 
changes, and food and water consumption were not affected 
by treatment. Although the average weight of lung in female 
test group was significantly higher than female control group, 
no difference in the other organ weights was found between 
two groups. These results suggest that leucrose is safe for acute 
oral intake in male mice. However, further examinations, chronic 
oral toxicity test and histopathological analysis of lung in females, 
are recommended.
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Efficacy and Safety Aspects of Food Grade 
Polymer-coated Zinc and Iron Nanoparticles

Hyeon-jin Kim*, Da-Eun Lee, Eun-Bee Cha, Ji in You, Soo-Jin 
Choi
Department of Food Science and Technology, Seoul Women’s 
University, Korea

Diverse types of zinc or iron supplement are currently in the 
market to prevent mineral deficiency. But, zinc and iron are 
easily oxidized and have low dispersability in aqueous solution. 
These problems may be overcome using nanotechnology by 
modifying surface properties or applying surface coating. In 
this study, the cytotoxicity and absorption efficiency of polymer- 
coated Fe (SunActive Fe) and Zn (SunActive Zn) were evaluated 
in human intestinal cells and after single-dose oral administra-
tion to rats, respectively. Commercially applied Fe or Zn supple-
ments, ferric pyrophosphate and zinc oxide, were also used for 
comparative study. The results showed that the cytotoxicity 
was slightly affected by surface coating in terms of cell prolife-
ration, membrane damage, and colony formation ability. Bioki-
netic results demonstrate that oral absorption of SunActive Fe 
or Zn significantly increased compared to counterpart materials 
in rats. Moreover, the SunActive Fe or Zn did not exhibit toxicity 
after 28-day repeated dose oral administration to rats. These 
finding will provide basic information for nanotechnology app-
lication to food industry, aiming at enhanced oral efficacy at 
safe levels.

P10 -028

Effect of Salt Content on Inactivation of Salmonella 
enterica in Pistachios by Radio-frequency Heating

Seul-Gi Jeong1*, Dong-Hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Center for Food and 
Bioconvergence, and Research Institute for Agriculture and 
Life Sciences, Seoul National University, Korea, 2Institutes of 
Green Bio Science & Technology, Seoul National University, 
Korea

This study was conducted to investigate the effect of salt content 
during radio-frequency (RF) heating on heating rate, dielectric 
properties, and inactivation of foodborne pathogens in pista-
chios, and the effect of RF heating on quality was determined. 
Pistachios with different salt contents (0, 100, and 330 mg) 
were inoculated with Salmonella enterica and treated in a RF 
heating system. The heating rate of the sample was dependent 
on salt content. The dielectric properties of pistachios also 
increased with a rise in salt content. RF heating for the treat-
ment time required to reach 90°C achieved 3.94-, 3.67-, and 
4.00-log reductions of S. enterica without generating heat- 
injured cells at the salt contents of 0, 100, and 330 mg, respec-
tively. Color values, peroxide values, and acid values of RF-treated 
pistachios were not significantly (p>0.05) different from those 
of nontreated samples. These results suggest that RF heating 
can be effectively used to control pathogens in pistachios and 
that the effect of inactivation is dependent on salt content.

Control Foodborne Pathogens on Sliced Cheese 
Surfaces and Mechanism of the Bactericidal Action by 
222 nm Krypton-chlorine Excilamp

Jae-Ik Lee1*, Dong-Hyun Kang1,2

1Department of Agricultural Biotechnology, Center for Food 
and Bioconvergence, and Research Institute for Agricultural 
and Life Sciences, Seoul National University, Korea, 2Institutes 
of Green Bio Science & Technology, Seoul National University, 
Korea

This study was conducted to investigate the basic spectral pro-
perties of 222 nm krypton-chlorine (KrCl) excilamp and the 
inactivation efficacy of major foodborne pathogens on solid 
media, as well as sliced cheese compared to conventional 254  nm 
low-pressure Hg (LP Hg) lamp. The KrCl excilamp showed full 
radiant intensity from the outset and the wide range of 
working temperatures, especially at low at low temperature 
around 0 to 10°C. Selective media and sliced cheese inoculated 
with Escherichia coli O157:H7, Salmonella Typhimurium, and 
Listeria monocytogenes were irradiated by KrCl excilamp and 
LP Hg lamp at the same dose base. The 222 nm UV-C irradiation 
showed significantly higher sterilization capacity for all three 
pathogens than 254 nm radiation on both of media and sliced 
cheese surfaces without generating many sublethally injured 
cells which potentially could recover. The underlying inactivation 
mechanisms of the 222 nm KrCl excilamp treatment were eva-
luated by the fluorescent staining methods, and we confirmed 
that damage to cellular membranes and intracellular enzyme 
inactivation were the primary factors contributing to the en-
hanced bactericidal effect.

P10 -029

Identification of Foreign Materials (Haze) in Beer

Byung Chul Lim*, Jae-Hwang Lee, Ju-Shin Kim, Tae-Sun Kang, 
Cheon-Ho Cho, Yoo-Kyung Jung, Jin-Ha Lee, Jang-Duck Choi, 
KiSung Kwon
New Hazardous Substance Team, National Institute of Food 
& Drug Safety Evaluation, Ministry of Food and Drug Safety, 
Korea

Basically, beer haze is very small particles of stuff that are either 
floating or partially dissolved in beer, depending on the tempe-
rature, with an average size about one-quarter the size of a 
yeast cell. Beer haze particles are generally divided into two 
broad categories: hazes with a biological origin and hazes with 
a non-biological origin. It was formed in beers because of a few 
reasons; one being for a long time temperature has changed 
(hot, cold) or combined protein or microorganisms. In this study, 
Morphology for beer haze fragment was measured by using 
stereoscopic microscopes, optical microscopes, and scanning 
electron microscopes. Fourier transform infrared spectroscopy 
(FT-IR) to predict organic functional groups and also X-ray 
fluorescence (XRF) for can be detected inorganic materials (11 
Na-92 U). The result of morphology haze has not any specific 
shapes. But some type of beer haze has hexagonal cluster such 
as calcium oxalate. FT-IR spectra at the 1602 cm-1 region give 
information about the Ca-O complex. Other things can be found 
absorbing proteins peaks. XRF analysis of the main component 
has sulfur and calcium inorganic materials.
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In vivo Platform for Screening Natural Antimicrobial 
Agents to Inhibit Mastitis-causing Pathogen Using 
Caenorhabditis elegans Animal Model

Mi Ri Park1*, Seok Jun Son1,2, Sangdon Ryu1, Woong Ji Lee1, 
Chang Yoon Ji1, Sun Kyoung Oh1, Brighton E. Maburutse1, 
Sangnam Oh1, Joa Hyoung Cho1, Younghoon Kim1

1Department of Animal Science and Institute of Milk 
Genomics, Chonbuk National University, Korea, 2Agency of 
National Food Cluster, Korea

This study was carried out to develop an in vivo screening plat-
form for a natural antimicrobial agents including bacteriocin to 
control the mastitis-causing pathogen Staphylococcus aureus
(S. aureus) strain RF122 in dairy cows using Caenorhabditis 
elegans (C. elegans). Based on our liquid C. elegans-S. aureus
assay, we indicated that novel bacteriocin produced by Bacillus 
licheniformis strain 146 (lichenicin 146), isolated from Korean 
traditional foods had profound anti-microbial activity in in vivo
animal. In further studies, we have identified on the characte-
ristics of lichenicin 146 using LC-MS and confirmed that it pos-
sess homologue sequences with bacteriocin family protein. In 
addition, RNA-Seq analysis showed that genes encoding spore 
coat proteins (sab0357 and sab1896c) and cell surface/memb-
rane proteins (sab0993c and sab0150) that are involved in a 
mode of bactericidal activity of lichenicin 146 against infection 
of S. aureus strain RF122 as well as that encoding transcriptional 
regulators (sab0844c and sab0133). Taken in their totality, the 
direct in vivo screening platform allows simple, rapid, cost-effec-
tive, and reliable screening for potential antimicrobial compounds 
in the field of dairy foods.

P10 -032

NGS-based Comparative Transcriptome Analysis of 
Food Additive Zinc Oxide Particles and Zinc Ions in Rat 
River

Jin Yu*, Song-Hwa Bae, Ji In You, Soo-Jin Choi
Department of Food Science and Technology, Seoul Women's 
University, Korea

Zinc oxide (ZnO) particles have been applied as a source of zinc, 
an essential trace element. Along with rapid development of 
nanotechnology, particle size of ZnO becomes nanoscale, which 
may cause undesirable effects on biological systems related to 
their different physicochemical property from bulk materials. 
Although toxicity of ZnO nanoparticle has been reported, their 
potential toxicity after long-term exposure still remains to be 
elucidated. In this study, the toxicity of ZnO particles with res-
pect to particle size was investigated using next generation 
sequencing-based transcriptomic analysis in rat liver after 
repeated dose 14-day oral administration. Furthermore, com-
parative transcriptome analysis was performed following zinc 
ion administration to discriminate particle and ionic effects. The 
results showed that ZnO particles could be partially dissolved to 
zinc ions in gastric fluid in vivo and gene expression profile of 
nanoparticles was different from that of bulk counterpart. 
Moreover, zinc ions exhibited distinct expression profile com-
pared to particle. Biokinetic results also suggested that toxicity 
response is dependent on particle size and biological fate.

P10 -031

Role of eptC for Adherence and Biofilm Formation of 
Campylobacter jejuni NCTC11168

Eun Seob Lim1*, Joo Sung Kim1,2

1Department of Food Biotechnology, Korea University of 
Science and Technology, Korea, 2Korea Food Research 
Institute, Korea

The roles of lipooligosaccharide (LOS) and flagella in the patho-
genesis of Campylobacter jejuni (C. jejuni), a major cause of 
worldwide foodborne outbreak, are important. Compared with 
the wild- type, an insertional mutation of the eptC gene 
(cj0256) demonstrated significant decrease in the biofilm 
formation of C. jejuni NCTC11168. The gene of eptC is known 
to modify LOS and flagellar rod protein (FlgG) by attaching 
phosphoethanolamine. To assess the effect of this, adherence 
test and motility test were carried out. In adhesion assay, the 
eptC mutant showed the decreased adherence level by 1 log 
than wild type during initial 2 h. These results support that 
modification of LOS affect initial adherence in biofilm 
formation. In motility test, the eptC mutant showed the lower 
motility compared with wild type, but the wild-type with 
transposon inserted in a non-flagellar gene showed the 
decreased motility for similar level to eptC mutant. It implies 
that transposon insertion itself affects the motility and eptC
gene is not involved in motility. This study demonstrated that 
eptC is essential for initial adherence and plays a significant 
role in the biofilm formation of C. jejuni NCTC11168.

P10 -033

Oral Absorption of Food Additive Zinc Oxide 
Nanoparticles and Their Interaction with Plasma 
Proteins

Jin Yu*, Mi-Ran Go, Hwayeon Lee, Soo-Jin Choi
Department of Food Science and Technology, Seoul Women's 
University, Korea

Zinc oxide (ZnO) nanoparticles have been used as a dietary 
supplement because zinc is an essential mineral. However, 
research on bioavailability of ZnO nanoparticles and their 
interaction with biological matrices was not well explored. In 
particular, interaction between particles and proteins results in 
particle-protein corona, which can affect absorption, toxicity, 
and biodistribution. In this study, we evaluated oral absorption 
of ZnO particles with respect to particle size after single-dose 
oral administration to rats. Particle interaction with plasma 
proteins was also investigated to determine nanocorona pheno-
mena. The results showed that oral absorption of ZnO nanopar-
ticles was higher than that of bulk materials, indicating slightly 
increased absorption efficiency of the former. Proteomic ana-
lysis demonstrated that corona formation was highly depen-
dent on particle size and albumin, fibrinogen and fibronectin 
were determined to be most abundantly adsorbed plasma 
proteins on ZnO particles, regardless of particle size. These 
findings will provide basic information to predict the efficacy 
and potential toxicity of nanoparticles for food industry.
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Monitoring of Norovirus in Groundwater Used at 
Postharvest Facilities in Korea

Sung-Youn Kim*, Dong-Ho Kim, Kyong-Suk Hong, Jae-Min An, 
Hyejeong Yun, Hee-Chang Shin, Kyung-Eun Yu, Jae-Don Yun, 
Jae-Hwon Lee
Division of Safety Analysis, Experiment & Research Institute, 
National Agriculture Products Quality Management Service, 
Korea

Norovirus is an RNA virus of Caliciviridae family and is classified 
into five genogroups according to the polymerase and capsid 
protein sequences. Gastroenteritis caused by human norovi-
ruses is the leading cause of acute viral gastroenteritis through-
out the world and is often spread via ground water contamina-
tion. The quality of the water used in postharvest washing 
should be monitored to minimize the potential of cross-conta-
minating fresh produce. This study was performed to investigate 
the contamination levels of norovirus in ground water used at 
agricultural products processing center and postharvest facili-
ties in Korea. The ground water samples from 50 facilities were 
collected and tested for norovirus genogroups I and II, respec-
tively. Virus particles were concentrated using centrifugation, 
viral RNA was subsequently extracted, and transformed into 
cDNA by reverse transcription. The temperature, turbidity, pH, 
residual chlorine concentration, nitrate nitrogen of ground 
water were also analysed. Among the 50 facilities, norovirus 
was not detected during this period. However, in order to ensure 
food safety it is required to norovirus monitoring system for 
ground water.

P10 -036

Biogeographical Assessment of Bacteria in a Food 
Service Facility to Find the Potential Food Safety Risk 
Factors

Eun Seob Lim*, Jin Ju Kim1, Woo Jun Sul1, Joo-Sung Kim2, 
Ok Kyung Koo3,4

Department of Food Biotechnology, Korea University of 
Science & Technology, Korea, 1Department of Systems 
Biotechnology, Chung-Ang University, Korea, 2Food Safety 
Research Team, Korea Food Research Institute, Korea, 
3Department of Food and Nutrition, Gyeongsang National 
University, Korea, 4Institute of Agriculture and Life Science, 
Gyeongsang National University, Korea

Contamination of bacteria on food-contact surfaces can be a poten-
tial risk factor for food quality and safety. Here, we have conducted a 
biogeographical assessment of bacteria in a cafeteria kitchen to deter-
mine the diversity of microflora of each surface and to evaluate the 
potential cross-contamination route. High-throughput sequencing of 
16S rRNA gene from 13 surfaces was performed every quarter in one 
year. The surfaces were categorized by pretreatment, cooking, com-
pleted menu, and cooking environment. The operational taxonomic 
units (OTUs) were varied from 69 OTUs in countertop for completed 
menu to 621 OTUs in a fan. Overall, distinct distribution patterns were 
observed; Acinetobacteria, Flavobacteria, and Alphaproteobacteria
were dominant in pretreatment area, Bacilli in cooking, most Proteo-
bacteria in completed menu and Rhodobacterales in cooking envi-
ronment. Completed menu shared the most OTUs with the pretreat-
ment by 39.5% as well as the cooking environment by 24.5% while 
cooking shared 29.4% with the cooking environment. The result 
advised a practical hygiene process by evaluating the potential cross- 
contamination from one surface to another.

P10 -035

Meat Microbiota and Mycobiota: Microbiological 
Diversity and Characteristics on Dry Aging of Beef

Sangdon Ryu*, Mi Ri Park, Brighton E. Maburutse, Sangnam 
Oh, Soohyun Cho1, Inho Hwang, Younghoon Kim
Department of Animal Science, Chonbuk National University, 
Korea, 1Animal Products Research and Development Division, 
National Institute of Animal Science, RDA, Korea

Dry aging of beef aged for 40 to 60 days under controlling envi-
ronment conditions in a refrigerated room with relative humidity 
of 75 to 80% and air-flow. Until present, there are a few infor-
mation on the microbial diversity and characteristics of dry 
ageing of beef. Here we explored on the change of meat micro-
organisms on the dry aging of beef. Initially, total bacteria and 
lactic acid bacteria significantly increased during dry aging 
period for 60 days. There are no appearance on the represen-
tative foodborne pathogens as well as that of coliforms. Inter-
estingly, yeast/mold that possess specific features observed 
during dry aging period. 18S rRNA sequencing results showed 
that potential harmful yeast/fungi (Candida sp., Cladosporium
sp., Rhodotorula sp.) were mainly detected at the initial point 
of dry aging. Interestingly, Penicillium sp. and Debaryomyces 
sp. employed for cheese manufacturing, were observed as 
increasing dry aging period. Taken together, our results proposed 
that the change of microorganisms influence on the quality and 
safety of dry aging beef and identified yeast/fungi may play an 
important role on the palatability and flavor development of 
dry aging beef.

P10 -037

Survival of Food-borne Pathogens on Stainless Steel 
Soiled with Different Food Residue

Sung-Min Lim1*, Eun Seob Lim2, Joo-Sung Kim2, Hyun-Dong 
Paik1, Ok Kyoung Koo3,4

1Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 2Korea Food Research 
Institute, Korea, 3Department of Food and Nutrition, Gyeong-
sang National University, Korea, 4Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea

In this study, we investigated the effect of food residue on sur-
vival rates of foodborne pathogens adhered to desiccated stain-
less steel coupon (SSC). Pathogenic bacteria (Listeria monocy-
togenes (L. monocytogenes), Staphylococcus aureus, Crono-
bacter sakazakii, Salmonella Enteritidis, and Escherichia coli
O157:H7) were adhered to SSC in the presence of food residue 
such as juk, eggs and soy milk with different residue level. Desi-
ccation treatment significantly (p<0.05) decreased populations 
of pathogenic bacteria. However, significantly higher concen-
tration of bacteria survived by food residue than the control 
(p<0.05). L. monocytogenes viable cells in phosphate buffered 
saline were decreased from 6 to 2 log CFU/coupon. The bacterial 
cells with 5% juk or 5% egg or 5% soymilk survived 4.13, 4.97 
and 4.28 log CFU/coupon. In addition, foodborne pathogens 
were able to survive after 7 days of desiccation condition on 
SSC with the presence of food residue. This study suggests that 
the food residue protected bacteria from dryness on abiotic 
surface which can cause potential cross-contamination, there-
fore proper cleaning of foodservice equipment is an important 
step to minimize foodborne outbreaks.
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Characterization of Thermal-stable Soluble Protein as 
an Immunogen in Peanut

Jeong-Sook Kim1*, Jeong-Eun Lee1, Won-Bo Shim1,2

1Division of Applied Life Science, Graduate School, 
Gyeongsang National University, Korea, 2Department of 
Agricultural Chemistry and Food Science & Technology, 
Gyeongsang National University, Korea

The peanut is one of the major food allergens. A rapid detection 
method for peanut adulteration is necessary to protect consumers 
who suffer from peanut allergy. In this study, thermal-stable 
soluble protein (TSSP) in peanut were extracted and confirmed 
by SDS-PAGE, and their antigenicity were checked by titration 
of anti-sera from mice immunized with the TSSP. The protein 
profiles from raw peanut with non-heating treatment were 
different compared to those from roasted and boiled peanut 
with non-heating and heating treatment. The raw peanut 
extracts obtained by non-heating treatment showed major 
protein bands ranged of 15 to 100 kDa, whereas the roasted 
and boiled peanuts extracts obtained by non-heating and 
heating treatments showed similar protein profiles with several 
major bands at 65 kDa and 10 to 40 kDa. Six mice were immu-
nized with roasted or boiled peanut extracts obtained by heating 
treatment, and the anti-sera obtained from the immunized 
mice showed high titer values. These results showed that TSSP 
in peanut could be used as an immunogen to produce mono-
clonal and polyclonal antibodies which can be used as a bio- 
receptor to develop immunoassays to identify peanut in pro-
cessed foods.

P10 -040

Non-hemolytic Enterotoxin Production by Bacillus 
cereus and Bacillus thuringiensis

HyeJun Choi*, YuSong Kim, KwangWon Hong
Department of Food Science and Biotechnology, Dongguk 
University, Korea

The food poisoning bacteria Bacillus cereus (Bc) and the micro-
bial pesticide Bacillus thuringiensis (Bt) are classified into the 
Bacillus cereus group because of their high biochemical and 
genetic similarities. In this study, we have confirmed the presence 
and expression of genes encoding diarrheal enterotoxins (non- 
hemolytic enterotoxin (NHE) and HBL) in 11 Bc and Bt strains 
using PCR and reverse-transcription PCR (RT-PCR). The amounts 
of NHE toxin produced by these strains were measured with 
the BDE-VIA kit, and the doubling time and number of viable 
cells were counted. A total of 5 Bc and 6 Bt strains showed 
positive results in PCR and RT-PCR, thus implying that they have 
the nheABC and hblCDA genes and can transcribe both genes. 
The doubling times of the Bc and Bt strains were within the 
range of 14-18 min and 22-25 min, respectively. The NHE toxin 
productivity (amount of toxin produced per 108 colony forming 
unit) of Bc and Bt strains ranged from 0.19-0.38 and 0.14-0.95, 
respectively. Interestingly, two B. thuringiensis var. kurstaki
strains isolated from microbial pesticides showed the higher 
NHE toxin productivity (0.66 and 0.95) than that of the tested 
Bc strains.

P10 -039

Production and Characterization of Monoclonal 
Antibodies to Mackerel Protein

Jeong-Eun Lee1*, Jeong-Sook Kim1, Won-Bo Shim1,2

1Division of Applied Life Science, Graduate School, 
Gyeongsang National University, Korea, 2Department of 
Agricultural Chemistry and Food Science & Technology, 
Gyeongsang National University, Korea

Food allergens are typically naturally-occurring proteins in foods 
or derivatives of them that cause abnormal immune responses. 
The mackerel is one of the major food allergens. However no 
immunoassay for the rapid and simple detection of mackerel 
has been reported. The objectives of this study are to develop 
and characterize monoclonal antibodies (MAbs) specific to mac-
kerel using thermal-stable soluble proteins (TSSP) as an immu-
nogen and to detect mackerel by indirect ELISA. TSSP extracted 
from mackerel was used as an immunogen. The mice immunized 
with TSSP and showing high titer were used for cell fusion and 
cloning. The characterization of MAbs produced from hybri-
doma cells obtained was confirmed by indirect ELISA and Western 
blot. Four MAbs were developed, and the MAbs were confirmed 
to be specific to mackerel without cross-reaction to other marine 
products, meat and fat in the indirect ELISA and Western blot. 
The ELISA based on MAbs assay can sensitively detect 1% mac-
kerel protein in other marine products. These results support 
that the application of ELISA could be used as rapid means to 
detect low levels of mackerel and to identify mackerel adulte-
rated in food.

P10 -041

Development of Real-time PCR and Loop-mediated 
Isothermal Amplification Assays for the Detection of 
Helicobacter pylori

SungHee Hong*, Eun Jin Baek, Kwang Won Hong
Department of Food Science and Biotechnology, Dongguk 
University, Korea

Helicobacter pylori (H. pylori) infection is associated with chronic 
gastritis, ulcers, and gastric cancer in humans. H. pylori can be 
spread by contaminated food or water. Real-time PCR (rt-PCR) 
and loop- mediated isothermal amplification (LAMP) methods 
were developed for the rapid detection of H. pylori in food. 
Two primers and one probe (for rt-PCR) as well as four primers 
(for LAMP) were designed to specifically detect the heat shock 
protein 60 gene (hsp60) of H. pylori. The specificities of both 
assays were determined for 17 H. pylori strains, 19 non-target 
bacterial strains and 6 animal species including human. Among 
them, all were positive for the examined H. pylori strains. The 
detection limits of rt-PCR and LAMP assays were 101 CFU/rxn 
and 102 CFU/rxn, respectively. The same results were obtained 
from the detection limit test in artificially inoculated pasteu-
rized milk. These two rapid methods could be used to detect 
the presence of H. pylori in food.
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Analysis of Complete Genome Sequence and Virulence 
Factors of Escherichia coli O76:H7 FORC_042, Isolated 
from Pork Shoulder Loin in Korea

Hye-Jin Ku1,2*, Hye-Jin Kim1,2, Myeong-Joo Park1,2, Ju-Hoon 
Lee1,2

1Department of Food Science and Biotechnology, Institute of 
Life Sciences and Resources, Kyung Hee University, Korea, 
2Food-borne Pathogen Omics Research Center, Seoul National 
University, Korea

Escherichia coli (E. coli) is one of the most prevalent bacterial 
pathogens causing foodborne illnesses. E. coli O76:H7 FORC_042 
was isolated from a contaminated pork shoulder loin. Next-Ge-
neration Technology using PacBio RS II enabled to obtain a com-
plete genome sequence of the strain FORC_042, revealing that 
it consists of 5,052,887-bp with the G+C content of 51.80%, 
4,841 ORFs, 93 tRNAs, and 22 rRNAs. Among the predicted 
ORFs, 3,661 ORFs were annotated to encode functional proteins 
(75.6%). Virulence factors of the FORC_042 were identified 
using BLAST against Virulence Factors Database (VFDB). As a 
result, genes related to illnesses were estimated: 24 genes for 
bacterial adherence to mucosal surfaces, 5 autotransporter 
passenger genes, 7 LEE-encoded TTSS effectors, 19 non-LEE 
encoded TTSS effectors, 2 hemolysin/cytolysin A toxin, 33 genes 
for type III secretion system and 8 genes for Type VI secretion 
system. The result of VF analysis indicates that serious enteric 
disease could be caused by FORC_042 infection to human via 
contaminated food. This genome study would provide genomic 
information for further understanding and prevention of E. coli
related food-borne illnesses.

P10 -044

Characterization and Application of Endolysin and Its 
Cell-wall Binding Domain from a Bacteriophage 
Targeting Clostridium perfringens

Ji-Hye Lee*, Jae-Hyun Cho, Min-Suk Kong1, Sangryeol Ryu1, 
Ju-Hoon Lee
Department of Food Science and Biotechnology, Graduate 
School of Biotechnology, Kyung Hee University, Korea, 
1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Research Institute for 
Agriculture and Life Sciences, Seoul National University, Korea

Food poisoning caused by Clostridium perfringens (C. perfringens) 
may occur when foods are cooked and held without maintaining 
adequate heating or refrigeration. To control and detect this 
pathogen in foods, phage-derived endolysin and cell-wall bin-
ding domain (CBD) from endolysin has been suggested. These 
new biocontrol and rapid detection approaches have attracted 
the public interest to enhance food safety from contamination 
of various food-borne pathogen. To obtain a novel endolysin 
and its CBD, phage CPAS-15 was obtained from American Type 
Culture Collection. The LysCPAS15, an endolysin from phage 
CPAS-15, was cloned into pET21a vector and expressed in E. 
coli BL21 (DE3). Turbidity reduction assay showed that the 
purified LysCPAS15 efficiently lysed the host strains of C. per-
fringens and even C. difficile. Purified CBD tagged with EGFP 
(EGFP-CBD-CPAS15) was obtained by cloning and expression 
using the same E. coli expression system. Mixing and short 
incubation of this fused protein and the host strain (C. perfrin-
gens or C. difficile) showed fluorescence signals on the cell 
surface, substantiating the host-specific binding activity.

P10 -043

Complete Genome Sequence of Staphylococcus aureus 
FORC_026 Isolated from a Patient’s Blood in South 
Korea and Comparative Genome Analysis with S. 
aureus MRSA252

You-Tae Kim1,2*, Kyung-Jin Yuk1,2, Jae-Hyun Cho1,2, Ju-Hoon 
Lee1,2

1Department of Food Science and Biotechnology, Institute of 
Life Sciences and Resources, Kyung Hee University, Korea, 
2Food-borne Pathogen Omics Research Center, Seoul National 
University, Korea

Staphylococcus aureus (S. aureus) is one of the major food-borne 
pathogens causing food poisoning worldwide. The epidemio-
logy of infections is affected by rapid and widespread emergence 
of multidrug-resistant methicillin-resistant and vancomycin- 
resistant S. aureus (MRSA and VRSA). S. aureus FORC_026 was 
isolated from a patient’s blood sample. To understand its patho-
genicity and existence of antibiotics resistance in genomic 
level, its genome was completely sequenced and analyzed. It 
consists of 2,719,261 bp with 33.56% of G+C content, containing 
2,421 ORFs with 59 tRNA and 19 rRNA genes. Prediction of 
antibiotics resistance genes showed no beta-lactam antibiotic- 
resistant gene in the genome, suggesting that it may be methi-
cillin-susceptible S. aureus (MSSA) strain. In addition, average 
nucleotide identity analysis revealed that it is phylogenetically 
close to MSSA 476 strain, supporting this. To differentiate MRSA 
and MSSA in genomic level, the genome of this strain was 
compared with that of MRSA strain MRSA252 containing 
SCCmec gene cluster, showing that FORC_026 does not have 
staphylococcal chromosome cassette and transposons asso-
ciated with methicillin resistance.

P10 -045

Characterization and Genome Analysis of a Novel 
Bacteriophage STP07 that Simultaneously Infects 
Salmonella enterica serovar Typhimurium and 
Escherichia coli O157:H7

Jung-Hyun Kim1,2*, Young-Mu Cho1,2, Sangryeol Ryu2,3, 
Ju-Hoon Lee1,2

1Department of Food Science and Biotechnology, Institute of 
Life Sciences and Resources, Kyung Hee University, Korea, 
2Food-borne Pathogen Omics Research Center, Seoul National 
University, Korea, 3Department of Food and Animal 
Biotechnology, Research Institute for Agriculture and Life 
Sciences, Seoul National University, Korea

A novel phage STP07 was isolated from sewage for development 
of a novel biocontrol agent. Host range and TEM morphology 
observation revealed that STP07 infects both Salmonella ente-
rica serovar Typhimurium (S. Typhimurium) and Escherichia coli 
(E. coli) O157:H7 and belongs to Myoviridae family. To use for 
various application, phage stability test under various stress 
conditions was conducted and it showed highly stable under pH 
3 to 10 and -20 to 70°C. Additionally, one step growth curve 
analysis results of two pathogens showed relatively short eclipse 
(15 and 10 min) and latent (25 and 20 min) periods and burst 
size (about 10 PFU both). The host lysis activity of STP07 dis-
played a reduction of about 1-3 log through challenge assay. 
Complete genome sequences of STP07 consists of 160,342-bp 
containing 210 ORFs with 44.65% GC content. Interestingly, 
comparison analysis of a tail region gen cluster revealed that a 
tail fiber protein (STP07_204) is specific for E. coli O157:H7, on 
the other hand, three tail spike proteins (STP07_203, 205, and 
206) are specific for S. Typhimurium, suggesting host recognition 
mechanism of STP07 against two pathogens.
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P10 -046

Survey of Microbiological Contamination on Water 
Purifiers at Childcarecenter in Gyeonggi-do

Chung Hee Lee*, Hye Jeoung Shim1, Eun Zoo Kang2, Ae Son 
Om2

Uijeongbu Center for Children's Foodservice Management, 
Korea, 1Dongducheon Center for Children's Foodservice 
Management, Korea, 2Guri Center for Children's Foodservice 
Management, Korea

We surveyed 42 Northern Gyeonggi nurseries and investigate 
the distribution of microorganisms in the water purifier outlet 
(inside of tap). There are only 38.1% of nurseries where came 
less than 200 RLU with the measurement of ATP. With the pet-
rifilm method, 8 places of 42 nurseries of general bacteria mea-
surement results were more than 100 CFU/mL and it means 
that the contamination status is very severe. In the case of ATP 
measuring less than 200 RLU nurseries appear higher number 
of secondary bacterial counts than the first (380% increase). 
The number of bacteria of nurseries house having more than 
ATP1000 was somehow reduced after training education but 
their measurement results is still over 100 CFU/mL. According 
to the results of this study, even though it is in a constant water 
purifiers, there are still the risk of food poisoning with bacterial 
growth and they are more factors to be for a weak immune 
children. This study is expected to contribute to the manage-
ment aware of the importance of contemplating the possibility 
of food poisoning in the opening (faucets) and the drip tray 
portion of the water purifier.

P10 -048

Background on the FDA Food Safety Modernization Act

ChaeYoon Lee*, DongEun Sung, Sangsuk Oh
Department of Food Science and Engineering, Ewha Womans 
University, Korea

The US FDA legislated Food Safety Modernization Act (FSMA) 
on January 4, 2011 to protect public health by helping to ensure 
the safety and security of the food supply. The goal of FSMA is 
protection of public health by strengthening the food safety 
system, which focused on preventing food safety problems. 
The key facts of FSMA are Prevention, Inspection and Compli-
ance, Response, Imports, and Enhanced partnerships. The FDA 
published final rules of FSMA as follows: Preventive controls 
for human food and for animal food (August 30, 2015); Produce 
safety, Foreign supplier verification programs, and Accredited 
third-party certification (October 31, 2015); Sanitary transpor-
tation of human and animal food (March, 2016); Mitigation 
strategies to protect food against intentional adulteration (May 
31, 2016). For implementation of FSMA, the FSMA Technical 
Assistance Network (TAN) has been operated since September 
9, 2015. The TAN has provided technical assistance to industry, 
regulators, academia, and consumers, and will provide it to 
FDA and State staff by 2017. The FSMA is the biggest improve-
ment of FDA since 1930s. It is expected to improve food safety 
through finalized rules of FSMA.

P10 -047

Isolation and Characterization of Escherichia coli Phage 
from Surface Water in Farming Area

Junhyuk Yuu*, Thi Thu Thao Vo, Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon 
University, Korea

Escherichia coli (E. coli) O157:H7 as a significant food-borne 
pathogen cause diarrhea and hemolytic uremic syndrome. In 
this study, E. coli bacteriophages were analyzed to evaluate the 
effect for biocontrol agent of E. coli. Fifty six bacteriophages 
were isolated from surface water samples in farming area. The 
twenty phages were selected by size and clearness of plaque. 
Lytic activity of selected phages for E. coli were analyzed with 
spectrophotometer. Five phages ECP31, ECP34, ECP37, NOECP81, 
and NOECP100 had strong lytic activity for E. coli. The Charac-
terization of five phages were confirmed. As the result, host 
range analysis of phages using 53 E. coli type strains revealed 
that 50% and 70% of the strains were sensitive to each ECP31 
and ECP34 in spot assay respectively. Also, stability of ECP31 
and ECP34 at high temperatures revealed that phages had 
resistance at 60°C. ECP31 was affected in 80% ethanol but not 
in pH 2.0. In contrast, ECP34 was affected in pH 2.0 but not in 
80% ethanol. In conclusion, two phages might inhibit the growth 
of E. coli so that these phages might be used as biocontrol agent 
through an application to various foods.

P10 -049

The Influence of Dietary Life Style on Adulterated Food 
Management in Middle and High School Students

Yunhwa Kim*
Department of Family Welfare, Daegu University, Korea

This study aimed to identify dietary life style factors that drive 
adulterated food management. Data was collected from 270 
middle and high school students in Daegu using a self-admini-
stered questionnaire in April, 2015. The results of factor analysis 
indicated that dietary life style comprised of palate oriented, 
family oriented, and health oriented. The palate oriented factor 
of dietary life style was significantly affected obstacle awareness, 
knowledge skill, cooking hygiene capability, control capability, 
and knowledge efficacy (p<0.05). The family oriented factor 
affected needs awareness, knowledge skill, identify skill, cook-
ing hygiene capability, control capability, confidence, and food 
safety efficacy (p<0.05). The health oriented factor was asso-
ciated with factors such as needs awareness, obstacle aware-
ness, food purchasing anxiety, knowledge skill, identify skill, 
cooking hygiene capability, control capability, confidence, food 
safety efficacy and knowledge efficacy (p<0.05). This study sug-
gests that adulterated food management education programs 
should account for dietary life style to be effective for adolescence.
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Effect of Surface Characteristics of Produce and Food 
Contact Surfaces on the Inactivation of Foodborne 
Pathogens by Chlorine Dioxide Gas

Sang-hyun Park1,2*, Dong-Hyun Kang1,2

1Department of Agricultural Biotechnology, Center for Food 
and Bioconvergence, and Research Institute for Agricultural 
and Life Sciences, Seoul National University, Korea, 2Institutes 
of Green Bio Science & Technology, Seoul National University, 
Korea

The objective of this study was to evaluate the influence of sur-
face properties of produce and food contact surfaces on the 
antimicrobial effect of chlorine dioxide (ClO2) gas against Esche-
richia coli O157:H7, Salmonella Typhimurium, and Listeria mono-
cytogenes. Produce and food contact surfaces inoculated with 
a cocktail of three strains each of the three foodborne patho-
gens were treated with 20 ppmv ClO2 gas for 15 min. Contact 
angles of produce and food contact surfaces were highly and 
negatively correlated with the log reduction of all three patho-
gens. The Ra (arithmetic mean roughness) values of produce 
surfaces were negatively correlated with the log reductions of 
the three pathogens, although the correlation coefficients were 
quite lower than those between contact angle and the bacte-
rial log reductions. The Ra values of food contact surfaces were 
not significantly (p>0.05) correlated with the log reductions of 
the three pathogens. The results of this study showed that sur-
face hydrophobicity is a more important factor relating to bacte-
rial inactivation by ClO2 gas from the surface than surface rough-
ness.

P10 -052

Decrease of N-Nitrosodimethylamine and Its Precursors 
in Kimchi by Lactic Acid Bacteria

Mi Ja Chung*, Kyung Hun Kang1, Jeong Gyun Kim1, Sung 
Hyun Kim2

Department of Food Science and Nutrition, Gwangju 
University, Korea, 1Department of Seafood Science and 
Technology, Institute of Marine Industry, Gyeongsang 
National University, Korea, 2World Institute of Kimchi, Korea

To investigate the effects of lactic acid bacteria (LAB), Lactoba-
cillus sakei (L. sakei), L. curvatus, and L. brevis, commonly found 
in kimchi, on N-nitrosodimethylamine (NDMA) and its precur-
sors such as nitrite, dimethylamine (DMA), nitrate, and biogenic 
amines, baechu (Chinese cabbage) kimchi prepared with and 
without LAB were periodically monitored for 20 days to analyze 
concentrations of NDMA and its precursors. In addition, bacterial 
cultures of LAB in MRS broth with and without NDMA or NaNO2

were grown to analyze NDMA and nitrite concentrations. NDMA 
and nitrite concentrations in the LAB-containing MRS broth were 
decreased. The amounts of NDMA, nitrite, DMA, and nitrate 
remaining in the LAB-fortified kimchi were significantly decreased, 
compared with those of the control kimchi. In addition, biogenic 
amines were significantly lower in the kimchi prepared with 
LAB than in the control kimchi. These LAB bacteria may indi-
rectly reduce the amounts of NDMA in the LAB-fortified kimchi 
presumably due to their inhibition of formation of NDMA pre-
cursors originated from kimchi. Interestingly, it is shown that 
LAB can directly degrade NDMA during culturing in MRS broth 
containing NDMA.

P10 -051

Comparison of Saturated Steam and Superheated 
Steam for Inactivation of Escherichia coli O157:H7, 
Salmonella Typhimurium, and Listeria monocytogenes
on the Surface of Cantaloupes and Watermelons

Sun-ah Kwon1*, Dong-hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Center for Food and 
Bioconvergence, and Research Institute for Agricultural and 
Life Sciences, Seoul National University, Korea, 2Institutes of 
Green Bio Science & Technology, Seoul National University, 
Korea

The purpose of this study was evaluation of the effectiveness 
of saturated steam (SS) and superheated steam (SHS) on inac-
tivation of Escherichia coli O157:H7 (E. coli O157:H7), Salmonella
Typhimurium (S. Typhimurium), and Listeria monocytogenes (L. 
monocytogenes) on fresh-cut cantaloupes and watermelons. SS 
treatment was performed at 100°C and that of SHS at 150 and 
200°C. Inoculated cantaloupes and watermelons were exposed 
for a maximum of 30 s and 10 s, respectively, and reduced by 
more than 5 log after 200°C steam treatment for 30 s and 10 s, 
respectively. After SHS treatment on cantaloupes and water-
melons, color and maximum load values were not significantly 
(p>0.05) different from those of untreated controls. Differences 
of treatment time were investigated with SEM images and a 
noncontact 3D surface profiler, and seemed to be associated 
with surface characteristics, especially surface roughness. This 
study demonstrated the efficacy of SHS on inactivation of E. 
coli O157:H7, S. Typhimurium, and L. monocytogenes on fresh- 
cut cantaloupes and watermelons and shows that SHS leads to 
significant reduction of E. coli O157:H7, S. Typhimurium, and L. 
monocytogenes with short treatment times preventing quality 
deterioration.

P10 -053

Decrease of N-Nitrosodimethylamine in Kimchi by 
Nitrite-Scavenging Ability of Kimchi Sub-ingredients

Mi Ja Chung*, Kyung Hun Kang1, Si Young Park1, Jeong Gyun 
Kim1, Seoung Ju Kim, Sung Hyun Kim2

Department of Food Science and Nutrition, Gwangju 
University, Korea, 1Department of Seafood Science and 
Technology, Institute of Marine Industry, Gyeongsang 
National University, Korea, 2World Institute of Kimchi, Korea

To investigate whether kimchi sub-ingredients can affect the 
concentration of carcinogenic N-nitrosodimethylamine (NDMA) 
and its precursors in kimchi, various compositions and amounts 
of kimchi sub-ingredients were compared and tested in order 
to develop a reduced-NDMA kimchi. The basic sub-ingredients 
for making kimchi are dried red pepper powder, garlic, ginger, 
green onion, sugar, and salted-fermented seafood. The control 
kimchi (KC) condiment was prepared by grinding and mixing 
the basic sub-ingredients. Mixture M was prepared by grinding 
the ingredients of onion, apple, cooked rice, raw red hot pepper, 
and green onion. A mixture of ethanol extracts (ME) of garlic, 
onion, green onion, ginger, and dried red pepper powder was 
prepared to compare its NDMA-lowering effects with M. Condi-
ment C-M was prepared by adding M to the basic condiment. 
Condiment C-ME was prepared by adding approximately half 
the amount of M in condiment C-M, as well as ME, to the basic 
condiment. It was shown that kimchi prepared with the C-M 
condiment (KM) inhibited NDMA formation by nitrite-scaven-
ging ability.
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P10 -054

Effects of the Amount and Kinds of Jeot-gal, Traditional 
Korean Fermented Seafood, on N-Nitrosodimethylamine 
Formation during Storage of Kimchi

Mi Ja Chung*, Kyung Hun Kang1, Si Young Park1, Jun Seock 
Park1, Jeong Gyun Kim1, Seoung Ju Kim, Heekyung Lim, Sung 
Hyun Kim2

Department of Food Science and Nutrition, Gwangju 
University, Korea, 1Department of Seafood Science and 
Technology, Institute of Marine Industry, Gyeongsang 
National University, Korea, 2World Institute of Kimchi, Korea

This study was investigated the effects of the amount and kinds 
of jeot-gal on change of N-Nitrosodimethylamine (NDMA) and its 
precursors contents during storage of kimchi. Kimchi were 
assigned to one of the following 5 groups: kimchi without salted- 
fermented anchovy juice and salted-fermented shrimp (control), 
kimchi with small amount of salted-fermented anchovy juice 
(AK1), kimchi with a lot of salted-fermented anchovy juice (AK2), 
kimchi with small amount of salted-fermented shrimp (SK1), and 
kimchi with a lot of salted-fermented shrimp (SK2). SK2 has a 
higher level of DMA than that of SK1 during storage of kimchi and 
AK2 has a higher level of DMA than that of AK1 after storage for 0 
day and 10 days. The NDMA level was increased, compared with 
SK1, in SK2 after storage for 0 day and 10 days and was increased, 
compared with AK1, in AK2 at storage 0 days. The DMA and NDMA 
contents decreased in all kimchi during storage period. The 
effects of the amount and kind of jeot-gal on DMA and NDMA 
contents were reduced after storage for 20 days of kimchi. The 
results suggest that the content and kinds of jeot-gal have signi-
ficant influences on the formation of NDMA in kimchi.

P10 -056

The FDA Food Safety Modernization Act - The Final 
Rule of Preventive Controls for Human Food

JiHyun Sohn*, Chaeyoon Lee, Dongeun Sung, Sangsuk Oh
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Preventive controls of food safety are significant point in deve-
lopment on human food. US FDA published original rule, ‘Pre-
ventive Controls for Human Food’ on January 16, 2013. First 
rule needed safety of food allergen cross-contamination and 
revised definition of term. Final rule was posted in September 
17, 2015 and effective November 16, 2015. The Rule is funda-
mental to Current Good Manufacturing Practices (cGMPs). cGMPs 
are composed of personnel, building, equipment, process, sani-
tation and recall plan. In Food Safety Modernization Act final 
rule, cGMPs are clarified by modernization and addition. Edu-
cation and training have become legally binding, and the possi-
bility of allergenic ingredients should be indicated. This rule 
applies to facilities that are required to establish a food safety 
system and enforcement, including a written food safety plan, 
hazard analysis, preventive controls, monitoring, corrective 
actions and corrections, verification, supply-chain program, recall 
plan and associated records. When applied to the definition of 
Primary Production Farm and the Secondary Activities Farm 
should comply with the applicable rules.

P10 -055

The FDA Food Safety Modernization Act - The Final 
Rule of Preventive Controls for Animal Food

JiHyun Seo*, Chaeyoon Lee, Dongeun Sung, Sangsuk Oh
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Food Safety Modernization Act (FSMA) is an important change 
in 70 years. FSMA was aimed at preventing rather than reacting 
to accidents after they happen. The FDA published final rule for 
risk-based preventive controls for animal food on Aug. 30, 2015. 
The final rule of PC for animal food is based on Current Good 
Manufacturing Practices (cGMPs) to guarantee the animal food 
safety. PC for animal food is similar to human food, but allergens 
are not included in PC for animal food. The animal food manu-
facturing facilities must apply a Hazard Analysis and risk-based 
preventive controls that include hazard analysis, preventive 
controls, monitoring, verification, record keeping and recall 
plan. Those Facilities also have risk based supply chain system 
for ingredients. The FSMA defines the meaning of a ‘farm’ more 
definite in the PC to deal with farm operation types and feed 
mills related to farms. The compliance date is different by 
business size. In addition, that will separate the application of 
the cGMP and the preventive Control requirements at a distance 
of time. For example, Small size business’s cGMP compliance 
date is in 2 years and PC compliance date is in 3 years.

P10 -057

Bactericidal Effect of Light Emitting Diodes on 
Food-borne Pathogens in Apple Juice

Jung Sun Do1,2*, Woo Suk Bang1,2

1LED-IT Fusion Technology Research Center, Korea, 
2Department of Food and Nutrition, Yeungnam University, 
Korea

This experiment was performed to evaluate the bactericidal 
effect of 642, 521, and 461 nm light emitting diodes (LEDs) 
against Escherichia coli O157:H7, Staphylococcus aureus, Bacillus 
cereus, Listeria monocytogenes, and Salmonella Typhimurium 
in apple juice. The commercial apple juice does not contain 
pulp and added preservatives. The sugar content of the apple 
juice was 11.4°Bx and pH value was 3.3. Each pathogen was 
inoculated into apple juice and exposed with different color 
LEDs at 15°C for 10 h. Irradiance of 642, 521 and 461 nm LEDs 
was 25.4, 16.0, and 22.1 mW/cm2, respectively. The bactericidal 
effect of 461 nm LED resulted in higher decrease than 642 nm 
and 521 nm LED. Populations of all strains except for L. mono-
cytogenes were decreased by 5 log CFU/mL for 5-6 h at 461 nm 
LED, whereas L. monocytogenes was decreased by 4 log CFU/mL 
for 10 h at 461 nm LED. The highest D-value was 114.72 h on B. 
cereus by 642 nm LED and the lowest D-value was 0.84 h on B. 
cereus by 461 nm LED. The results of this study should that 461 
nm LED has an effective antimicrobial activity in apple juice. 
Therefore the 461 nm LED can be applied to food preservation 
and processing for food safety.
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P10 -058

The FDA Food Safety Modernization Act - The Final 
Rule of Produce Safety

JiHyun Sohn*, Chaeyoon Lee, Dongeun Sung, Sangsuk Oh
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Produce safety rule is standards for the Growing, Harvesting, 
Packing, and Holding of produce for human consumption. FDA 
has established risk-based preventive controls and science-based 
minimum standards for produce that concentrate on verified 
microbial contamination routes. This first rule was proposed in 
January 16, 2013 to solve safety problems of produce. The pro-
posed supplemental rules were reflected original and revision, 
including public requirements during the rulemaking process. 
This rule was published in November 27, 2015 and effective 
January 26, 2016. Some farms have to comply with the earliest 
date which is after one year from the date of enforcement of 
this final rule. Key Requirements are a) Agricultural water, b) 
Biological soil amendments, c) Sprouts, d) Domesticated and 
wild animals, e) Worker training and health and hygiene, f) 
Equipment, tools and buildings. The farm-related terms are 
defined in the Final Preventive Controls for Human Food rule 
and the same definitions are used. The FDA was referring to 
the findings contained in the Final Environmental Impact State-
ment to finalize the produce safety rule.

P10 -060

Inavtivation of Foodborne Pathogens by Near-infrared 
and Ultraviolet and Combination of Other Treatment 
(Organic Acid, Peroxyacetic Acid and Carvacrol)

Won-jeong Kim1*, Dong-Hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Center for Food and 
Bioconvergence, and Research Institute for Agricultural and 
Life Sciences, Seoul National University, Korea, 2Institutes of 
Green Bio Science & Technology, Seoul National University, 
Korea

This study evaluated the efficacy of the simultaneous applica-
tion of the near-infrared and ultraviolet (NIRUV) with organic 
acid, peroxyacetic acid and carvacrol treatment for inactivating 
food-borne pathogens in black pepper. Also, the effect of the 
treatment on quality was determined by measuring changes in 
color. NIRUV treatment for 7 min achieved approximately 2 log 
CFU reductions in Escherichia coli O157:H7 (E. coli O157:H7) 
and, Salmonella Typhimurium (S. Typhimurium). Organic acid 
and peroxyacetic acid treatment with NIRUV for 7 min showed 
approximately 3 log CFU reductions in S. Typhimurium and E. 
coli O157:H7. S. Typhimurium and E. coli O157:H7 were not 
detected after carvacrol combined treatment for 3 min. The 
underlying inactivation mechanisms were evaluated by the 
propidium iodide uptake test, and we confirmed that disrupting 
of the bacterial cell membrane was the main factor contributing 
to the synergistic lethal effect. The color values of the NIRUV 
combined treatment were not significantly (p>0.05) different 
from those of the control. These results suggests that NIRUV 
and carvacrol combined treatment can be applied as an alter-
native to other interventions in powdered weaning foods.

P10 -059

Optimization of Liquid Resuscitation for Repair of 
Heat/Acid-injured Salmonella enterica Serovar 
Typhimurium and Escherichia coli O157:H7

Ji-yun Han1*, Dong-Hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Center for Food and 
Bioconvergence, and Research Institute for Agricultural and 
Life Sciences, Seoul National University, Korea, 2Institutes of 
Green Bio Science & Technology, Seoul National University, 
Korea

The purpose of this research was to determine optimum condi-
tions for the liquid resuscitation of heat/acid-injured Salmonella 
enterica serovar Typhimurium (S. Typhimurium) and Escherichia 
coli O157:H7 (E. coli O157:H7). BHI, TSB, and TSBYE were selected 
as the recovery broth through optical density measurements at 
600 nm. Comparison was made with the commonly used over-
lay method using XLD for recovering injured S. Typhimurium. 
For E. coli O157:H7, SPRAB was used instead of the overlay 
method. After microorganisms were heat/acid treated appro-
priately, microbes were ten-fold diluted with BHI, TSB, and 
TSBYE and incubated at 37°C for up to 3 h. At hourly intervals, 
diluents were plated onto selective agars (XLD and SMAC) and 
non-selective agar (TSA) followed by further incubation at 37°C.
After 1 h liquid resuscitation, heat/acid- injured S. Typhimurium 
and E. coli O157:H7 were significantly (p>0.05) recovered in 
any of the broth media selected in this study. No growth of 
total viable cells ensured no multiplication of healthy cells 
occurred during recovery. Thus, the liquid resuscitation can 
replace the conventional recovery methods due to greater 
convenience and timesaving.

P10 -061

The FDA Food Safety Modernization Act - The Final 
Rule of Foreign Supplier Verification Programs for 
Importers of Food for Human and Animal

BoYoung Lee*, Chaeyoon Lee, Dongeun Sung, Sangsuk Oh
Department of Food Science and Engineering, Ewha Womans 
University, Korea

On November 13, 2015 the US Food and Drug Administration 
issued the final rule of Foreign Supplier Verification Programs 
(FSVP) for importers of food for human and animal to implement 
the FDA Food Safety Modernization Act (FSMA). During com-
ment period, the FDA published a supplemental proposed rule 
and four key changes -Hazard Analysis, Supplier Verification, 
FSMA Rules Consistency, Extension of Compliance Dates- were 
included in the rule. The final rule of FSVP must include a written 
hazard analysis, an evaluation of the risks posed by a food and 
the foreign supplier’s performance, supplier verification activi-
ties to allow the importer to approve the foreign supplier, cor-
rective action procedures, reassessment and record keeping. It 
is intended to provide a flexible, risk-based approach to foreign 
supplier verification, and requires food importers to verify that 
foreign suppliers are producing food in a manner that meets 
U.S. safety standards. The date by which importers must comply 
with the FSVP regulations will be on May 2017. Foreign supp-
liers who will export their food products to U.S. after May 2017 
should prepare to comply with the provisions of FSVP final rule.
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P10 -062

Total Mercury (Hg) Contents in Seafood Frequently 
Consumed in Korea

Jin-Soo Kim*, Ki Hyun Kim1, Mun Rae Jo2, Yong Jung Kim, 
Min Joo Kim, Su Gwang Lee, Sun Young Park, Yeong Mi Kang, 
Jeong Suck Lee, Min Soo Heu3

Department of Seafood and Aquaculture Science/Institute of 
Marine Industry, Gyeongsang National University, Korea, 
1Department of Quality Safety Team, Daesang Corporation, 
Korea, 2Income and Welfare Division, Ministry of Oceans and 
Fisheries, Korea, 3Department of Food Science and Nutrition, 
Gyeongsang National University, Korea

This study aimed to determine the total mercury (Hg) contents 
of 843 cases of 37 commercially valuable seafood species fre-
quently consumed in Korea (408 cases of 18 species of fish, 128 
of 4 species of shellfish, 113 of 4 species of cephalopod, 64 of 
2 species of crustacea, 64 of 5 species of seaweed, and 68 of 4 
species of byproducts). The average total Hg content of seafood 
frequently consumed in Korea (843 cases of 37 species) was 
0.037±0.053 mg/kg (ND-0.683 mg/kg), comprising, in order, 
fish (0.050±0.065 mg/kg), cephalopods (0.033±0.031 mg/kg), 
crustacea (0.028±0.025 mg/kg), byproducts (0.022±0.132 mg/kg), 
shellfish (0.022±0.034 mg/kg), and seaweed (0.006±0.006 mg/kg).

P10 -064

Application of Response Surface Methodology on 
Mycotoxins Production in Red Pepper Powder 
(Capsicum annuum L.)

Sunyoung Kim*, Wenjie Jin, Sanghee Lee, Dongbin Shin, 
Miyoung Yoo
Food Analysis Center, Korea Food Research Institute, Korea

This study was to explain the relationship between the environ-
mental factors and mycotoxins production from red pepper 
powder using response surface methodology. The environ-
mental factors were temperature (°C, X1), water activity (Aw, 
X2), and storage time (day, X3). The three dependent variables 
were the contents of total aflatoxins (Y1), ochratoxin A (Y2), and 
citrinin (Y3). The determination of mycotoxins was analyzed 
using LC-MS/MS. The ANOVA analysis showed X3 was most 
significant factor on Y2 and Y3 whereas Y1 were influence by X1. 
Canonical analysis revealed the maximal condition for myco-
toxins production were 32.33°C, 0.95 Aw, 25.53 days for Y1, 
32.90°C, 0.96 Aw, 30.92 days for Y2, and 34.07°C, 0.95 Aw, 
37.78 day for Y3. Under these conditions, the predicted values 
for Y1, Y2, and Y3 were 124.66, 29.32, and 74.12 ng/g, respectively. 
Under above mentioned optimal condition, the experimen-
tation data agree with the predicted values. Consequently, the 
response model was suitability for maximal mycotoxin produc-
tion in red pepper powder. Thus our study may be useful tool 
in controlling the quality and safety of red pepper powder.

P10 -063

Microbiological Survey of Seeds Used in Sprout 
Production in Korea

In-Seon Kim*, Sun Young Kim, Sanghyun Han, Se-Ri Kim, 
Bohyun Yun, Jae-Gee Ryu, Hyun Ju Kim, Won-Il Kim
Microbial Safety Team, National Institute of Agricultural 
Sciences, RDA, Korea

In recent years, there has been a rise in the number of outbreaks 
associated with sprouts. Although hygienic practices are taken 
during production, seed sprouting process provides optimal 
conditions for bacterial growth. In this study, we examined mic-
robial contamination of seeds that were to be used in commer-
cial sprout production. Tested seeds were mung bean, Tatsoi, 
radish, buckwheat, wheat, Chinese cabbage, broccoli, alfalfa, 
rapeseed, red radish, red cabbage, red kohlrabi, Pak choi, kohlrabi, 
cress, and clover. Seed samples were tested for a presence of 
Escherichia coli (E. coli), E. coli O157:H7, Salmonella spp., and 
Listeria monocytogenes (L. monocytogenes) by bacteriological 
culturing methods. Ten out of 480 samples (2.1%) were posi-
tive for presumptive E. coli. E. coli O157:H7, Salmonella spp., 
and L. monocytogenes were not detected from any of the sam-
ples. One out of 10 E. coli isolates was observed positive for 
stx2 that encodes shiga-like toxin 2, although other genetic 
marker for ETEC (LT and ST), EHEC (stx1), EIEC (ipaH), EPEC 
(bfpA and eaeA), and EAEC (aggR) were not detected for these 
isolates. These results may be used as the fundamental data 
for microbiological risk assessment.

P10 -065

Investigation of Fecal Contamination Indicators and 
Foodborne Pathogens during Production of Baby Leafy 
Vegetables

Min Ji Kim*, Eun-Sun Lee, Hyun Mi An, Won-Il Kim, Songhee 
Ryu1, Hwang Yong Kim2, Jae-Gee Ryu, Se-Ri Kim
Microbial Safety Team, Agro-Food Safety & Crop Protection 
Department, NAS, RDA, Korea, 1Chemical Safety Division, 
Agro-Food Safety and Crop Protection Department, NAS, RDA, 
Korea, 2Division for Korea Program on International 
Agriculture, Technology Cooperation Bureau, RDA, Korea

The purpose of this study was to investigate contamination 
sources of baby leafy vegetables by assessing microbial loads 
on baby leafy vegetables and agricultural inputs contacted with 
the vegetables. To estimate microbial loads, fecal indicators 
(coliform and Escherichia coli (E. coli)) and foodborne pathogens 
(E. coli O157:H7, Salmonella spp., Staphylococcus aureus, Listeria 
monocytogenes, and Bacillus cereus (B. cereus)) were examined. 
A total of 126 samples including eleven kinds of leafy vegetables, 
irrigation water, soil mixes, and tools were tested, resulting in 
coliform contamination observed from most of samples. For E. 
coli, 10.3% (13/126) of the samples were positive including irri-
gation water, knife, handleroil mixes, and tools were three kinds 
of leafy vegetables. B. cereus was detected from 38% (48/126) of 
the samples including soil mixes, tools and three kinds of leafy 
vegetables. No E. coli O157:H7, Salmonella spp., and L. monocy-
togenes was detected. This result implies that contacting with 
agricultural inputs could explain microbial load of baby leafy 
vegetables.
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P10 -066

Characterization of Escherichia coli Isolates from Fresh 
Mulberry

Woon Ra Park*, Songhee Ryu1, Euna Lim, Bohyun Yun, 
Shin-Young Park2, Se-Ri Kim, Won-Il Kim, Hyun Ju Kim, 
Jae-Gee Ryu, Sanghyun Han
Microbial Safety Team, National Institute of Agricultural 
Sciences (NAS), RDA, Korea, 1Chemical Safety Division, NAS, 
RDA, Korea, 2Fermentated Food Science Division, NAS, RDA, 
Korea

Foodborne illness outbreaks in association with fresh produce 
contaminated with human pathogens have resulted in an inc-
reasing demand for fresh produce safety. Although mulberry is 
considered a healthy food containing many beneficial nutrients, 
food safety concerns exist as this commodity hardly passes 
through a sanitizing step. In this study, potential pathogenic 
Escherichia coli were isolated from fresh mulberries grown 
locally and their genotypic and phenotypic traits were charac-
terized in comparison to the clinical strains of E. coli. Two out 
of 74 E. coli isolates were observed positive for eaeA that encodes 
intimin, a virulence factor of EPEC and EHEC, although other 
genetic marker for EHEC (VT1 and VT2) and EPEC (bfpA) were 
not detected for these isolates. A further genotyping is required. 
Two mulberry isolates were not responding differently to UV 
(for 30 min), heat (60°C for 1 h), or cold (-20°C for 1 h) shock 
compared to the clinical isolates of EHEC, EIEC, EPEC, and ETEC. 
However, EIEC and ETEC showed a shorter lag phase at 40°C
after a marginal heat shock at 50°C for 2 h, indicating a faster 
recovery could be a physiological trait of these clinical isolates.

P10 -068

Identification of Japanese Quail (Coturnix japonica) in 
Raw Meat by using TaqMan® Real-time PCR Assay

Insuk Yoo*, Mi-ju Kim, Yoonju Lee, Hae-Yeong Kim
Department of Food Science & Biotechnology and Institute of 
Life Sciences & Resources, Kyung Hee University, Korea

Identification of animal species is important for preventing eco-
nomically motivated adulteration of food. In this study, the 
TaqMan® real-time PCR assay was developed for the accurate 
and sensitive detection of Japanese quail meat. Species-specific 
primers and TaqMan® probe were designed based on mitochon-
drial cytochrome b gene. The species-specific primers were 
tested against 20 animal species including Japanese quail. Japa-
nese quail the DNA samples was 10-fold serial dilutions from 
50 ng (100%) target DNA to 0.05 pg and showed that limit of 
detection was 0.5 pg. This TaqMan® real-time PCR method can 
be applied to an accurate and sensitive detection method for 
Japanese quail in raw meat and commercial meat products.

P10 -067

Investigation of Fecal Contamination Indicators and 
Foodborne Pathogens during Production of Radish 
Sprout

Hyunmi An*, Bohyun Yun, Min-Ji Kim, Eun-Sun Lee, Won-Il 
Kim, Sanghyun Han, Hyun Ju Kim, Jae-Gee Ryu, Se-Ri Kim
Microbial Safety Team, Agro-Food Safety & Crop Protection 
Department, NAS, RDA, Korea

The purpose of this study was to investigate what source most 
contributes to contaminating radish sprout by assessing micro-
bial loads on sprout and agricultural inputs that came into con-
tact with the sprout. To estimate microbial loads, fecal indicators 
as well as foodborne pathogens (E. coli O157:H7), Salmonella
spp., Staphylococcus aureus, Listeria monocytogenes, and 
Bacillus cereus) were enumerated. A total of 180 samples inclu-
ding seeds, sprouts, hydroponic nutrient solution, irrigation 
water, and tools from three different radish sprout farms were 
tested, resulting in coliform observed from sprout cutting knife 
and germinating seeds for all farms. For E. coli contamination, 
14.4% (26/180) of the samples were positive, of which mostly 
sprouts and irrigation water collected from one particular farm. 
This implies that irrigation water could have served in transmit-
ting E. coli within the production environment to the sprout 
being grown in the same premises. No foodborne pathogen 
was detected from the sample tested. This study suggests more 
cautions should be taken if water source for sprout production 
is contaminated with potential fecal matters or foodborne 
pathogens.

P10 -069

Detection of Norovirus and F+coliphage at Surface 
Water in Farming Area

Gayeon Lim*, Dasom Yoon, Junhyuk Yuu, Dasom Park, 
Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon 
University, Korea

Norovirus is the leading cause of winter food poisoning in Korea. 
In order to compare the degree of contamination of the virus 
against microbial contamination indicator, norovirus, coliform, 
Escherichia coli (E. coli), and F+coliphage for the surface water 
samples were analyzed. Total 200 samples were collected. Some 
of them were collected each five samples at a surface water for 
some distance from upstream. Norovirus were detected at 39 
samples which were concentrated at winter. Nine types of geno-
group I norovirus of mean 2.50×105 copies/L and seven types 
of genogroup II norovirus of mean 1.42×105 copies/L were de-
tected. Especially, if the norovirus were detected in the sam-
pling upstream, most of them showed the same genotypes at 
downstream. Most of the samples were detected by high con-
centration of coliform and E.coli. F+coliphages were detected 
from 19 samples and about 70% at the samples were norovirus 
positive samples. About 27% of total samples were contami-
nated with norovirus. In particular, it showed the seasonal detec-
tion characteristics. Therefore, it could be that the surface waters 
in our country were polluted a lot by the norovirus at winter.
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P10 -070

Development of Real-time PCR Method for Detection 
of Harp Seal (Phoca groenlandica)

Seung-Min Yang*, Mi-ju Kim, Hae-Yeong Kim
Department of Food Science & Biotechnology and Institute of 
Life Sciences & Resources, Kyung-Hee University, Korea

To discriminate economically motivated adulteration in harp 
seal and products, the detection method of Harp seal was 
newly developed. In this study, specific primers and TaqMan 
probes were designed on the mitochondrial cytochrome b gene 
for harp seal. The amplicon size was 166 bp for this target, 
which was relatively small for better application of detection 
method on processed foods. Specificities of primer and probe 
was verified using 20 animal species including harp seal. The 
limit of quantification of harp seal was confirmed as 0.1 pg/μL 
DNA level. The assay can be suggested that the TaqMan probe 
real-time PCR method in this study might be a rapid and 
sensitive method for the harp seal of detection in processed 
foods.

P10 -072

Polycyclic Aromatic Hydrocarbons Formation 
Depending on the Char-broil Grate Structures

Yongmin Lee*, Sae-Yeol-Rim Paik, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

Char-broiled meats may contain polycyclic aromatic hydrocar-
bons (PAHs) which have been listed as carcinogens by IARC. 
The objective of this study was to investigate PAHs formation in 
the pork meats during char-broiling using different shaped 
grates. A char-broil grate with groove wires (GW) was compared 
to a standard barbecue wire mesh (BM). By using GW, molten 
fat from pork was discharged without direct contacting with 
burning charcoal. Meat samples (pork shoulder) were prepared 
by char-broiling for 16 min after the temperature of grill sur-
face reached 200°C. In order to measure 4 kinds of PAHs (BaA, 
CRY, BbF, and BaP) in the meat samples by GC-MS, HP-5MS UI 
column was used. Also, helium was used as a carrier gas (1.5 
mL/min). Injection temperature was 320°C and injection volume 
was 1 µL (splitless). The concentrations of BaA, CRY, BbF, and 
BaP were 3.69, 4.59, 6.83, and 7.78 µg/kg at BM, while those 
were 0.07, 0.21, 0.39, and 0.22 µg/kg at GW, respectively. The 
total 4 PAHs concentrations at GW were reduced from 22.89 to 
0.90 µg/kg (96%) compared to BM. In conclusion, effective 
discharging of molten fat from pork might be a good way for 
reducing PAHs in char-broiled meat.

P10 -071

Shiga Toxin Genes of Bacteriophage Transfer to 
Nonpathogenic Escherichia coli and Expression

Won Jung Park*, Jae-Hyung Park, Da-Som Park, Young-Duck 
Lee1, Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon 
University, Korea, 1Department of Food Science, Seowon 
University, Korea

Escherichia coli O157:H7 (E. coli O157:H7) was the main cause 
of diseases, but the outbreaks by STEC have also been reported 
recently. Stx genes from bacteriophages might suggested to be 
transferred to non- pathogenic host bacteria. Bacteriophage 
were isolated, transferred and expressed in E. coli. 22 bacterio-
phages were isolated. Stx genes encoded in the bacteriophages 
were transferred to eight non-pathogenic host bacteria, which 
were non-O157 E. coli and did not be encoded with stx gene. 9 
transductants were detected. Transferred non-O157 E. coli by 
NOECP49 phage was encoded with stx1 and stx2 genes. When 
the E. coli was exposed in osmotic and heat conditions, shiga 
toxin were expressed. The E. coli was incubated at salt condi-
tions of 1, 3, 5, and 7% during 16 h. Stx1 toxin expressed average 
40 titer at salt conditions. Stx2 toxin was expressed average 
34.7 titer at salt condition. Also the E. coli was treated at heat 
conditions of 40, 50, and 60°C. At higher temperature, stx2
toxins were detected. As a result, stx genes of non-O157 E. coli
transferred from phage were expressed. Therefore, bacterio-
phage in environment might be transferred to E. coli and be related 
to the food-borne diseases.

P10 -073

Inactivation of Foodborne Pathogens in Peanut Butter 
with Different Water Activity by 915 MHz Microwave 
Heating

Won-jae Song1*, Dong-Hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Center for Food and Biocon-
vergence, and Research Institute of Agricultural and Life 
Sciences, Seoul National University, Korea, 2Institutes of Green 
Bio Science & Technology, Seoul National University, Korea 

This study evaluated the efficacy of a 915 MHz microwave with 
3 different electric power levels (2, 4, and 6 kW) for up to 5 min 
to inactivate three pathogens (Salmonella Typhimurium (S. Typhi-
murium), Escherichia coli O157:H7 (E. coli O157:H7), and Listeria 
monocytogenes (L. monocytogenes)) in peanut butter with 
different aw (0.3, 0.4, and 0.5). Six kW 915 MHz microwave 
treatment for 5 min reduced S. Typhimurium by 2.50 to > 5.17 
log CFU/g. Four kW 915 MHz microwave processing for 5 min 
reduced this pathogens by 1.19 to 1.98 log CFU/g. Two kW 
microwave heating did not inactivate S. Typhimurium in peanut 
butter. The reduction trend of E. coli O157:H7 and L. monocyto-
genes in peanut butter was similar to that of S. Typhimurium. 
We used Weibull and Log-Linear + Shoulder models to calculate 
Td and T5d values. Generally, increased aw resulted in shorter T5d

values of pathogens, but not shorter Td values. And Td values of 
the S. Typhimurium were similar to D-values of Salmonella
subjected to conventional heating at 90°C but T5d values were 
much shorter than those of conventional heating at 90°C. The 
results of this study can be used to optimize microwave heating 
pasteurization system of peanut butter.
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P10 -074

Consumer Perception and Behavior on Use of 
Commercial Salted Napa Cabbage

Ji Yeon Hwang*, Hye Won Kim, Nam Hee Kim, Shijung Kang1, 
Hee Sung Kim1, Yong Hun Kim2, Soon Han Kim2, Min Suk 
Rhee
Department of Biotechnology, College of Life Science & 
Biotechnology, Korea University, Korea, 1Gallup Korea, Korea, 
2Food Microbiology Division, National Institute of Food and 
Drug Safety Evaluation, Korea

The aim of this study was to investigate consumer perception 
and behavior on use of commercial salted napa cabbage. Based 
on a telephone survey (n=895, adult women), demographic 
profile of face-to-face interview was designed (n=514, salted 
napa cabbage consumers). Questionnaires consisted of 1) con-
sumer purchase decision, 2) satisfaction, 3) product handling 
practices, and 4) recognition of food safety. Most consumers 
purchased salted napa cabbage due to convenience of its use 
(91.1%) and were satisfied (85.4%). However, consumer’s pro-
duct handling practices of salted napa cabbage included a poten-
tial for microbiological hazards. Consumers stored product at 
room temperature (85.4%) even more than 3 days (7.0%) and 
used the products without washing (60.3%). Most consumers 
did not know outbreaks of foodborne illnesses linked to kimchi
(83.3%), which indicated that consumers had little recognition 
on its safety. The results of this study suggested that effective 
strategies should be established to improve consumers’ percep-
tion on food safety and control hazards in consumption of salted 
napa cabbage.

P10 -076

Manufacturing Process, Risk Perception, and Safety 
Management of Salted Napa Cabbage Industries

Keeseok Lee*, Hye Won Kim, Shijung Kang1, Hee Sung Kim1, 
Yong Hun Kim2, Soon Han Kim2, Min Suk Rhee
Department of Biotechnology, College of Life Science & 
Biotechnology, Korea University, Korea, 1Gallup Korea, Korea, 
2Food Microbiology Division, National Institute of Food and 
Drug Safety Evaluation, Korea

This study investigated the actual manufacturing process of 
salted napa cabbage and safety management of manufacturers. 
Door-to-door interview of 59 manufacturers was performed 
(plant, n=37; farm, n=22) by questionnaires regarding 1) manu-
facturing process, 2) manufacturer's perception on safety, and 
3) manufacturer's safety management (behavior and opinions). 
Salted napa cabbage was produced by in order of selection, 
salting, washing, dehydration, packaging, and storing process. 
While manufacturers considered washing (66.1%) and salting 
(15.3%) were the most important processes for hygiene, their 
production practices were inadequate for safety. More than 
50% of manufacturers used underground water for washing 
(54.2%), and brine water was reused (60.7%) maximum 20-25 
times. Workplace temperature control and microbial quality 
test were available in 33.9% and 50.8% of manufacturers, res-
pectively. Manufacturers (76.3%) answered they were interested 
in adopting government’s guidelines for safety improvement. 
Our results indicate that proper policies for salted napa cabbage 
industries are required to enhance safety awareness of manu-
factures and risk management in the workplace.

P10 -075

Changes in Microbial Composition of Powdered Infant 
Formula along the Actual Manufacturing Process

Oh Chang Kwon*, Tae Jin Cho, Nam Hee Kim, Na Young Lee, 
Hyeree Moon, Min Suk Rhee
Department of Biotechnology, College of Life Sciences & 
Biotechnology, Korea University, Korea

This study investigated powdered infant formula (PIF) manufac-
turing process (raw materials, mixing, heat-sterilization, conden-
sation, homogenization, spray-drying, and final product) for 
mesophilic and thermophilic bacteria (total count [TC] and spore 
counts [SC]), coliforms, and foodborne pathogens (Cronobacter 
sakazakii, Salmonella spp., and Staphylococcus aureus) to iden-
tify critical control point. After sterilization, mesophilic TC (2.3 
log for raw materials, 3.2 log CFU/g or mL after mixing) decreased 
to 0.7 log. In contrast, thermophilic TC (3.4 log in raw materials, 
2.1 log at mixing) was not affected (p>0.05); it is likely due to 
heat-resistant spores (1.7 log and 1.5 log for SC before and 
after sterilization, respectively). Both TCs were present until 
final product (mesophilic: 0.7-1.2 log, thermophilic: 1.8-2.4 log). 
Coliforms were detected only after mixing as 2.5 log, but elimi-
nated by sterilization. Foodborne pathogen was not detected. 
Our results indicate that heat-sterilization is not effective to 
reduce natural flora of PIF, especially thermophilic bacteria. 
Thus, further studies are needed regarding influence of those 
sporeformers on quality and safety of PIF.

P10 -077

Product Information and Distribution Condition of 
Commercial Salted Napa Cabbages

Yae Sle Seok*, Hye Won Kim, Jae Jun Jang, Keeseok Lee, Tae 
Jin Cho, Yong Hun Kim1, Soon Han Kim1, Min Suk Rhee
Department of Biotechnology, 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 is to set up a database of salted napa cab-
bage of which market information is limited. Direct and indirect 
approach (sample monitoring; telephone, fax, and on-line search) 
was used to investigate product information (producer, raw 
materials and food classification) and distribution condition 
(packaging and product temperature) of 500 products in 2015. 
Salted napa cabbages were mainly produced by plant (85%) 
and major origin of raw materials was Hae-nam (36.8%). Pro-
ducts were classified as agricultural product (57%), salted food 
(32%), and kimchi (10%). Styrofoam (74%) was a major packa-
ging materials followed by paper (24%) and polyethylene (2%). 
Damages on packaging were detected and it could increase the 
potential of cross-contamination. More than half of products 
were above 15°C (55%), and temperature of samples distri-
buted in summer was significantly different according to the 
number of ice packs (p<0.05). These results indicate that it is 
necessary to manage the distribution condition of salted napa 
cabbage. This study provides background information of salted 
napa cabbage which can contribute to establishing an effective 
management way. 
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P10 -078

Fate of Inherent Bacteria and Inoculated Escherichia 
coli O157:H7 in Salted Napa Cabbage during Household 
Food Storage

Hye Won Kim*, Jae Jun Jang, Keeseok Lee, Na Young Lee, 
Yong Hun Kim1, Soon Han Kim1, Min Suk Rhee
Department of Biotechnology, College of Life Sciences & 
Biotechnology, Korea University, Korea, 1Food Microbiology 
Division, National Institute of Food and Drug Safety 
Evaluation, Korea

Our previous study has shown that most consumers used salted 
napa cabbage after storage at room temperature up to 3 days. 
In this study, fate of inherent bacteria (aerobic plate counts 
[APC], total coliforms [TC], and lactic acid bacteria [LAB]) and 
inoculated Escherichia coli O157:H7 in salted napa cabbage 
were monitored under condition of the household storage (5 
and 22°C for 3 days). Samples from five manufacturers were 
used (initial: APC, 3.5-7.3; TC, 1.7-5.9; LAB, 2.0-5.8 log CFU/g). 
Microbial populations rapidly increased by 2-4 log within 12 
hrs at 22°C, while maintained at 5°C. Salinity (3.3-5.0%) and 
sugar content (3.7-6.0%) were not significantly changed (p>0.05), 
while pH decreased during storage at 22°C (initial, pH 6.3; final, 
pH 4.4). Low-inoculated E. coli O157:H7 (1.5 log) increased 
gradually up to 4.0 log at 22°C after 3 days (no significant changes 
at 5°C). Otherwise, high-inoculum (3.6 log) increased within 1 
day and then decreased after 3 day-storage both at 5 and 22°C
(final: 3.5 and 4.8 log, respectively). Improper storage of salted 
napa cabbage could cause bacterial growth; thus, rapid con-
sumption or refrigerator storage in household are required.

P10 -080

How Micro-g Environments Affects Stress Response of 
Escherichia coli O157:H7

Hye Won Kim*, Min Suk Rhee
Department of Biotechnology, College of Life Sciences & 
Biotechnology, Korea University, Korea

Our research group has investigated the effects of representa-
tive space environment, micro-g, on the characteristics of severe 
foodborne pathogen, Escherichia coli O157:H7 (E. coli O157:H7). 
In this study, we examined bacterial stress response against 
acid (pH 3.5), heat (55°C), and their cross-protection under Low- 
Shear Modeled Microgravity (LSMMG, space environment) and 
Normal Gravity (NG, control). E. coli O157:H7 cultured under 
LSMMG showed strong acid resistance induced by the general 
stress response rpoS. LSMMG cultures showed up-regulation of 
rpoS (approximately 2.0-fold) accompanied by the increased 
rpoS levels (average 1.5-fold). Heat resistance of LSMMG cul-
tures was reduced (1.3-1.8 fold) due to down-regulation of 
heat stress genes (-1.4 to -3.7-fold); however, E. coli O157:H7 
gained strong cross-protection power under LSMMG condition. 
When cells survived after acid stress were exposed to heat 
stress, D-value of E. coli O157:H7 increased as follows: LSMMG, 
1.9-18.4 min; NG: -1.4-12.2 min. Such studies may provide 
scientific clues that will contribute to further understanding 
the characteristics of E. coli O157:H7, particularly under condi-
tions mimic a space environment.

P10 -079

Synergistic Antibacterial Effects of Citrus Fruit Extracts 
(Lime, Lemon, and Calamansi) in Combination with 
Carvarol or Thymol against Non-adapted and 
Acid-adapted Escherichia coli O157:H7, Salmonella 
Typhimurium, and Listeria monocytogenes

Doohyun Chung*, Min Suk Rhee
Department of Biotechnology, School of Life Sciences and 
Biotechnology, Korea University, Korea

The antibacterial effects of citrus fruit extracts (CFE) combined 
with essential oil components (EOs) were examined against 
non and acid-adapted Escherichia coli O157:H7, Salmonella
Typhimurium (S. Typhimurium), and Listeria monocytogenes. 
After exposure to 10 and 20% of CFE (lime, lemon, and cala-
mansi; pH 2.5-2.7) or extremely small amount (1.0, 1.5, and 2.0 
mM; up to 0.032%) of EOs (carvacrol and thymol) individually 
at 22°C for 5 min (initial population: 6.9-7.5 log), significant 
bacterial reductions were not indicated in all the tested bacteria 
(p>0.05), except 2.0 mM of EOs against S. Typhimurium (1.3-2.2 
log reductions) (p<0.05). However, combination of CFE and EOs 
showed marked antibacterial synergism (up to 7.3 log) with 
eliminating all the tested bacteria. Among the CFE, calamansi 
showed the highest increases in antibacterial effects. As the 
synergism was not indicated in EOs plus HCl solution with 
similar pH, other than pH, flavanones and citric acid of CFE and 
membrane attacking properties of EOs may primarily affect to 
the synergism. These findings can be applied in food industries 
to improve the safety of foods containing CFE and provide new 
insight into the application of EOs.

P10 -081

Development of Combined Treatment with Heat and 
Relative Humidity for Reduction of Foodborne 
Pathogen (Escherichia coli O157:H7, Salmonella 
Typhimurium, and Listeria monocytogenes) from Four 
Types of Seeds (Radish, Mustard, Mung Bean, and 
Alfalfa)

Se Han Kim*, Hye Won Kim, Jae Jun Jang, Min Suk Rhee
Department of Biotechnology, College of Life Sciences & 
Biotechnology, Korea University, Korea

We investigated to a novel technology using heat and relative 
humidity (RH) against major foodborne bacteria (Escherichia 
coli O157:H7 (E. coli O157:H7), Salmonella Typhimurium (S.
Typhimurium), and Listeria monocytogenes (L. monocytogenes)) 
on various seeds (radish, mustard, mung bean, and alfalfa). The 
seeds inoculated with all the tested bacteria (initial population: 
6.3-7.1 log CFU/g) have treated under selected conditions 
(heat: 65°C, RH: 40%, time: 8, 15, and 22 h). At 8 h, overall 
reduction of S. Typhimurium and L. monocytogenes ranged 
from 5.0 to 6.1 log CFU/g; however, for E. coli O157:H7, 5-log 
reduction was not achieved on tested seeds except alfalfa (5.4 
log CFU/g, Not Detected). With treated time ≥15 h, the popula-
tion of all tested bacteria decreased by more than 5 log CFU/g 
on all seeds with satisfactory germination rates (>80.0%) while 
that of alfalfa was significantly lowered compared to the rest of 
seeds (53.3-70.7%) (p<0.05). These results verified the broad 
applicability of this novel technology for wide range of pathogen 
and commercial seeds. To assure safety and quality of the seeds, 
a further study will be required to optimize the treatment in a 
real industry.



384

P10 -082

Suprression of Norovirus Replicatıon by Natural 
Substances in the Human Norovırus Replicon System

Diana Cecilia Solis Sanchez*, Joo Bong Choi, Chan Kyu Lee, 
Sung-Joon Lee
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Norovirus (NoV) is the leading cause of foodborne gastroenteritis 
outbreaks worldwide. Therefore, the identification of anti-NoV 
substances is a matter of importance for public health. In this 
study, the anti NoV- replication activity of 15 natural substances, 
including plant extracts and essential oils (EO), was examined 
in HG23 human norovirus replicon-bearing cells. HG23 cells 
were treated with 10 μg/mL for plants extracts and 0.005% for 
EO. After 72 h at 37°C incubation period, the expression of 
human NoV was examined by qRT-PCR. Results showed that 
plant extract A and EO B significantly inhibited human NoV 
replicon expression in a concentration-dependent manner. The 
EC50 of plant extract A and EO B were determined to be 5.62 μ
g/mL and 0.0049%, respectively. Analysis of cholesterol path-
way genes and guanosine addition was performed to elucidate 
potential inhibitory mechanisms. Treatment and control group 
showed similar results, indicating that these are not associated 
with the inhibitory effect of the selected natural substances. 
Results of this study suggest that plant extract A and EO B may 
be useful for the treatment of NoV related illnesses.

P10 -084

Optimization of Sample Preparation for Detecting Five 
Food Borne Pathogens on Fresh Vegetables

Jisoo Hong*, Joong Ho Shin1, Minsuk Kong2, Amal Senevirathne3, 
Kwang-Pyo Kim3, Je-Kyun Park1, Sangryeol Ryu2, Eunjung Roh
Microbial Safety Team, National Institute of Agricultural 
Sciences, Rural Development Administration, Korea, 1Depart-
ment of Bio and Brain Engineering, Korea Advanced Institute 
of Science and Technology (KAIST), Korea, 2Department of 
Food and Animal Biotechnology, Center for Food and Bio-
convergence, Research Institute of Agriculture and Life Sciences, 
Seoul National University, Korea, 3Department of Food 
Science and Technology, Chonbuk National University, Korea

A lateral flow test kit for simultaneous detection of 5 foodborne 
pathogens (Escherichia coli O157 (E. coli O157), Salmonella, Bacillus 
cereus (B. cereus), Staphylococcus aureus (S. aureus), and Listeria 
monocytogenes (L. monocytogenes)) was developed. Both the anti-
bodies (for E. coli O157, Salmonella, S. aureus, and L. monocytogenes) 
and the bacteriophage-derived endolysin cell wall binding domain 
(for B. cereus) were used as a target-specific molecule, respectively. 
The entire process to detect pathogens from fresh vegetables with 
developed kit is comprised of preparation and detection process. In 
this study, we optimized the sample preparation process with two 
steps. Vegetables were homogenized to isolate pathogens and 
isolated pathogens were concentrated prior to applying with the 
detection kit. To isolate pathogens, a hand shake method with 0.9% 
NaCl solution was optimized instead of stomacher method with PBS. 
The whole process takes only 1 h to detect pathogens. Because fresh 
vegetables are consumed within 1 day in Korea, rapid detection of 
foodborne pathogens is required to prevent food poisoning. This 
detection method is expected to screen contaminated vegetables 
rapidly and could be extended to various food stuffs.

P10 -083

Antibiotic Susceptibility of Escherichia coli Isolates from 
Radish Sprouts and Their Growing Environment

Bohyun Yun*, Hyun Mi An, Min-Ji Kim, Eun-Sun Lee, Won-Il 
Kim, Sanghyun Han, HyunJu Kim, Jae-Gee Ryu, Se-Ri Kim
Microbial Safety Team, Agro-Food Safety and Crop Protection 
Department, National Institute of Agricultural Sciences, Rural 
Development Administration, Korea

The purpose of this study was to isolate Escherichia coli (E. coli) 
from radish sprout farms and to assess antibiotic resistance of 
the isolates. A total of 180 samples included irrigation water, 
seeds, radish sprouts, and surfaces contact with radish sprouts 
from three different radish sprout farms. Eighty seven isolates 
were tested for their antibiotic resistance using VITEK 2 system. 
As a result, 14.4% (26/180) of the samples were E. coli positive 
including irrigation water, germinating seeds, radish sprout, 
and basket. Eight percent of the E. coli isolates were observed 
being resistant to one or more antibiotics. Markedly, one of E. 
coli isolates from irrigation water was resistant to 5 antibiotics 
including ampicillin, ampicillin/sulbactam, gentamicin, levoflo-
xacin, and trimethoprim/sulfamethoxazole. This observation 
implies that managing bacterial antibiotic resistance in agri-
cultural production environment is necessary since the genes 
encoding antibiotic resistance are known to be easily trans-
ferred between bacteria.

P10 -085

Survival Kinetics and Transcriptome Analysis of 
Escherichia coli O157:H7 ATCC 43889 in Acidic 
Conditions

Daekeun Hwang1,2*, Seung Min Kim2, Hyun Jung Kim1,2

1University of Science and Technology, Korea, 2Korea Food 
Research Institute, Korea

Acid resistance in Escherichia coli (E. coli) can be acquired from 
inadequate acid treatment of food or food-manufacturing envi-
ronments. Acid resistance or tolerance contributes to survival 
of infectious foodborne pathogens during the passage through 
the gastrointestinal tract such as enterohemorrhagic E. coli. 
The objectives of the study were to analyze the survival kinetics 
of E. coli O157:H7 ATCC 43889 against various acidic environ-
ments such as simulated gastric fluid and to identify the genes 
related with acid resistance using transcriptome analysis by 
Illumina Hiseq 2000. The best fitted survival model was the 
Weibull model, and the kinetic parameters were estimated as 
delta (0.25-504.01) and p (0.16-0.27). Based on these two para-
meters the secondary models were developed as the function 
of pH. Acid-adapted E. coli ATCC 43889 was obtained in acidic 
minimal media. Transcriptome analysis showed that 14 genes 
were up-regulated and 45 were down-regulated, and the expre-
ssions of genes were confirmed by qRT-PCR. This result suggested 
that E. coli O157:H7 has acid resistance which will increase the 
risk for foodborne illness.
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P10 -086

Inactivation of Internalized Escherichia coli K12 in 
Blueberry Using UV-assisted TiO2 Photocatalysis and 
High Hydrostatic Pressure Combined Treatment

Mijin Lee*, Sun-Hyoung Kim, Da Young Kwon, Sae Won 
Chun, Hafiz M. Shahbaz, Jiyong Park
Yonsei University, Korea

Internalization of microbial pathogens into vascular tissues of 
fresh produce is a serious problem. Traditional post-harvest 
intervention technologies such as chlorine and UV light are 
insufficient to inactivate internalized bacteria. This study inves-
tigated Escherichia coli K12 inactivation in fresh blueberry using 
UV- assisted TiO2 photocatalysis (UVTP) and high hydrostatic 
pressure (HHP) combined treatment. Total phenolic contents 
(TPC), total anthocyanin contents (TAC), and antioxidant activity 
of blueberries were measured. UVTP pre-wash at 4.5 mW/cm2

for 10 min followed by HHP at 300 MPa for 3 min achieved the 
highest level of >5 log reduction compared with chlorine disin-
fection (3.5 log reduction) and individual treatments of UVTP 
(3.7 log reduction) and HHP (3.1 log reduction). TPC and TAC 
were increased to 107% and 106%, respectively, after UVTP, 
and their contents were retained after HHP. Free radical sca-
venging activity was also increased after UVTP, corresponding 
to the increase of TPC and TAC. Results indicated that UVTP- 
HHP combined treatment effectively inactivated internalized 
bacteria and enhanced the nutritional properties of blueberries. 

P10 -088

Quantitative Risk Assessment of Staphylococcus aureus
in Processed Meat Products in Korea

Soohwan Suh*, Joon Il Cho, Nary Son, Wonseok Choi, In Sun 
Joo, Jeong-A Han, Gyung Tae Chung
Ministry of Food and Drug Safety, Korea

According to the increasing meat consumption in Korea, the 
safety of meat products has become more important. This 
research aims to develop a predictive model of behavior of 
Staphylococcus aureus (S. aureus) for the quantitative microbial 
risk assessment and to establish a scenario including consump-
tion amount, frequency and dose response model for simulation. 
For developing growth prediction models, five processed meat 
products, gamja-tang, galbi-tang, samgye-tang, gom-tang, and 
pyeonyuk, were inoculated with the initial level of 103 CFU/g 
and the growth was monitored for different time and tempe-
rature points to establish the primary and secondary growth 
model. More than 1600 processed meat samples were collected 
from all region of Korea and tested for the contamination of S. 
aureus. A model for microbial growth prediction in processed 
meat products was successfully developed based on renowned 
"Baranyi model" and "Square root model". As a result of simula-
tion, the possibility of foodborne outbreak caused by S. aureus
in processed meats was very low, suggesting the risk level of S. 
aureus in processed meats was very low under current zero- 
tolerant "Food Code Standard".

P10 -087

Isolation and Purification of Novel Yersinia 
enterocolitica-specific Bacteriophages for the 
Development of Biological Intervention Method

Kyoung Min Gwak*, Seong Hyeok Park, Do Hyeon Park, Si 
Yoon Kim, Mi-Kyung Park
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Yersinia enterocolitica (Y. enterocolitica) is a frequently reported 
zoonotic pathogen in many developed countries after Campy-
lobacter and Salmonella. The intervention of Yersinia is very 
important for the prevention of its outbreaks. Therefore, Y.
enterocolitica-specific bacteriophage (KFS-YE) was isolated and 
purified from poultry plant using dot assay and plaque assay. 
The isolated bacteriophage was then purified through PEG pre-
cipitation, CsCl gradient ultra-centrifugation and dialysis. A 
selectivity study of KFS-YE was performed against 27 foodborne 
pathogens using dot assay. A morphological characteristic of 
purified KFS-YE was observed using a TEM. The final concentra-
tion of purified KFS-YE was 5.2×1010 PFU/mL. Purified KFS-YE 
showed excellent selectivity against Y. enterocolitica only among 
others. TEM images showed that purified KFS-YE consisted of a 
head and a sheath. The head length and width of purified KFS-YE 
were 118.4±11.6 nm and 102.4±6.1 nm respectively, and the 
sheath of purified KFS-YE was 125.7±15.8 nm.

P10 -089

Two Kilometer Distance, Reducing the Hazard for Fresh 
Vegetable Farm about Developing Antibiotic Resistance 
Selected by Biocide Exposure

Min-Hyeok Cha*, Siti Zubiada, Moo-Kyoung Kim, Jae-Gee 
Ryu1, Gun-Jo Woo
Laboratory of Food Safety and Evaluation, Department of 
Biotechnology, Korea University, Korea, 1Microbial Safety 
Team, National Academy of Agricultural Science, Rural 
Development Administration (RDA), Korea

Antimicrobial resistance can be developed more seriously when 
exposing bacteria in environment to biocide. The related evidences 
were reported from many countries, including South Korea. During 
November 2010-April 2011, there was a huge outbreak of Foot-and- 
Mouth Disease (FMD) in South Korea. FMD is a highly contagious 
disease. Many kinds of livestock animals were culled to prevent the 
dissemination of this outbreak. Through this period, many kinds of 
biocidal compounds were exposed to environment, and this can be a 
big problem to the microbial ecosystem in environment. We visited 
eight fresh vegetable farms near by culling sites and collected 83 
samples including vegetables, farming tool and sources and environ-
mental samples including soil and stream water. We isolated food-
borne pathogenic bacteria, such as Escherichia coli, Enterococcus 
faecalis, Enterococcus faecium, Staphylococcus aureus, Salmonella
spp., and E. coli O157:H7. We could isolate one E. coli, four Entero-
coccus faecalis, two Enterococcus faecium and four Staphylococcus 
aureus. We performed antimicrobial susceptibility test (disk diffu-
sion) to these isolates and compared to the isolates from vegetable 
farms where FMD did not occur. They showed multidrug resistance, 
but did not show more serious resistance patterns than the isolates 
from the farms where the locations were distant from FMD regions. 
With these results we could suggest that two kilometer distance from 
farm to culling sites scarcely affect to developing antimicrobial 
resistance on the land in South Korea.



386

P10 -090

Comparison of Antibiotic Resistance of Escherichia coli
and Staphylococcus aureus from Farm and Market 
Vegetables

Moo-Kyoung Kim*, Min-Hyeok Cha, Siti Zubiada, Jae-Gee 
Ryu1, Gun-Jo Woo
Laboratory of Food Safety and Evaluation, Department of 
Biotechnology, Korea University, Korea, 1Microbial Safety 
Team, National Academy of Agricultural Science, Rural 
Development Administration (RDA), Korea

Recently, foodborne outbreaks have been frequently reported 
occurring the consumption of fresh vegetables and fruits. To 
compare the characteristics of Escherichia coli (E. coli) and 
Staphylococcus aureus (S. aureus) isolated from farm and 
market vegetables, the antimicrobial resistance of E. coli and S. 
aureus were investigated. Two E. coli were isolated from 216 
(0.9%) farm vegetables and five E. coli were isolated from 145 
(3.4%) market vegetables. Two S. aureus were isolated from 
216 (0.9%) farm vegetables and 21 S. aureus were isolated 
from 145 (14.5%) market vegetables. Most of the strains were 
isolated from leafy vegetables. E. coli isolates from farm vege-
tables show low antimicrobial resistance rates, while all E. coli
strains from the market are multi drug resistant. It indicates 
that there may be cross contamination through distribution 
process. These results demonstrate that good hygiene practices 
during the processing of vegetables should be implemented to 
prevent contamination.

P10 -092

Facile Green Synthesis of Au-Ag Bionanocomposite for 
Electrochemical Sudan IV Sensing

Soon-Il Yun*, Alok Pani
Department of Food Science & Technology, College of 
Agricultural Life Science, Chonbuk National University, Korea

Sustainable methods are needed for rapid and efficient detec-
tion of environmental and food pollutants. The Sudan group of 
dyes has been used extensively as adulterants in food and also 
are found to be polluting the soil and water bodies. There have 
been several methods for detection of Sudan dyes, but most of 
them are not practical enough for common use. Electrochemical 
detection of Sudan dye has attracted wide attention due to 
their reproducibility, rapidity, high sensitivity and selectivity. In 
this study, the electrochemical detection efficiency and stability 
of AuNPs, AgNPs, and Au-Ag bionanocomposite, synthesized by 
peanut skin extract, modified GCE has been investigated. The 
bionanomaterials were characterized using UV-visible spectro-
scopy, ICP-MS, FT-IR, EDX, HR-TEM, and FE-SEM. The nanoma-
terial hybrid electrodes showed great efficiency and stabilitu in 
the detection of Sudan IV compared to the other previous ele-
lctrodes. The peak current of the Sudan IV oxidation and reduc-
tion was found to be proportional to its concentration, in the 
tange of 10 to 80 µM, with a detection limit of 4 µM. The hybrid 
electrodes showed 90% stability in detection for 20 cycles.

P10 -091

Microbiological Monitoring of HACCP Implemented 
Retail Meat Shops

Na kyeong Kim*, Hyung-kun Lim, Jong-Mi Choi, Hyo-Jin Choe, 
Se-joon Park, Jae-weon Yoo, Jinman Kim, Seung-hee Beak
Korea Livestock Products HACCP Accreditation Service, Korea

HACCP is a recognized scientific system for food safety manage-
ment. This study is conducted to determine that the effects of 
HACCP on retail meat shops by monitoring microbial levels. A 
total of 50 beef and 50 pork products were collected from 50 
HACCP applied and 50 non-HACCP applied retail shops located 
in geographically different area in 2015. The isolation was the 
indicator organisms (aerobic bacteria, Escherichia coli (E. coli)
and coliform), Salmonella spp., Listeria monocytogenes (L. mono-
cytogenes), Staphylococcus aureus (S. aureus), pathogenic E. 
coli on products in HACCP and non-HACCP implemented plants 
(n=100). As a result, the total bacteria count level of beef (4.3±
1.3 log CFU/g) and pork (4.8±1.1 log CFU) from HACCP imple-
mented shops was lower than the level of beef (5.9±1.4 log 
CFU/g) and pork (5.9±1.2 log CFU) from non-HACCP implemented 
shops (p<0.05). Among them, 7 isolates was from HACCP imple-
mented shops; 2 L. monocytogenes, 4 pathogenic E. coli, 1 and 
S. aureus. However, 13 foodborne pathogens were detected 
from Non- HACCP implemented shops; 2 Salmonella, 4 L. mono-
cytogenes, and 7 pathogenic E. coli. This study that HACCP of 
might be effective way to control and pathogenic microorganisms.

P11 -001

Anti-oxidative Effect of Natural Plant Against 
Neuro-degenerative Disorders

Min Ki Hong*, Soo Jung Choi1, Hong Yon Cho, Sang Woo Yu2, 
Dong-Hoon Shin
Department of Food and Biotechnology, Korea University, 
Korea, 1Functional Food Research Center, Korea University, 
Korea, 2Natural Way Company, Korea

Oxidative stress has been connected to a variety of neuro-de-
generative disorders such as Alzheimer’s disease (AD). AD is a 
progressive brain degenerative disorder that is characterized 
by neuronal loss, neurofibrillary tangles, and abnormal accu-
mulation of senile plaques and amyloid beta peptide (Aβ). Aβ
overproduction leads to the intracellular accumulation of reac-
tive oxygen species, which eventually results in peroxidation of 
the cell membrane, change of proteins, DNA/RNA damage, and 
cell death. Since anti-oxidative activity may help protect neu-
ronal cell damage induced by oxidative stress, it might be able 
to prevent AD. Mushrooms are widely consumed in the world, 
and their anti-oxidative ability also was confirmed. Especially, 
natural plant, one of mushrooms, has good anti- oxidative effect. 
In order to evaluate anti-oxidative ability, the MTT, and the 
DCF-DA assays were performed. Since natural plant represented 
good effect, it might ameliorate accumulation of Aβ, and pre-
vent AD. Additional experiment and in vivo test will be performed.
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P11 -002

The Synergistic Effects of Mixed Plant Extract against 
Trimethyltin-induced Neurotoxicity

Cho Rong Kim*, Soo Jung Choi, Jong Hun Choi1, Hong Yon 
Cho2, Dong-Hoon Shin2

Functional Food Research Center, Korea University, Korea, 
1Natural Way Company, Korea, 2Department of Food and 
Biotechnology, Korea University, Korea

Previously, we confirmed that the mixture with 70% sample C 
and 30% sample R showed significant effect against acetylcho-
linesterase inhibition reaction. In addition, the mixture improved 
cognitive ability against trimethyltin (TMT)-induced neuroto-
xicity in vivo. The objective of this study was to investigate the 
synergistic effects of the mixture on the biochemical parameters 
of ICR mice. ICR mice were fed the mixture-supplemented diet 
for 7 weeks, and then amnesic impairment was induced by 
TMT injection. The brain tissues of ICR mice were dissected 
after completion of the behavioral tests for biochemical analysis. 
Treatment with 50 mg of the mixture/kg of body weight signi-
ficantly raised the levels of acetylcholine in the brain tissues. 
Moreover, the levels of malondialdehyde were reduced in the 
groups with the mixture containing diets. These results indicate 
that the mixture with 70% sample C and 30% sample R might 
be useful in developing therapies against neuro-degeneration, 
notably alzheimer’s disease.

P11 -004

Effect of Edible Plant Extract on Learning and Memory 
Impairment in Mice

Yoon Kyung Kwon*, Soo Jung Choi1, Cho Rong Kim1, Minchul 
Gim, Dong-Hoon Shin
Department of Food and Biotechnology, Korea University, 
Korea, 1Functional Food Research Center, Korea University, 
Korea

This study was to search for a novel choline acetyltransferase 
(ChAT) activator from plants traditionally grown in Korea. An 
ethanol extract from Q showed the highest ChAT-activating 
effect in vitro in an assay that used human neuroblastoma cells 
and (14C)acetyl-CoA. The active compound was speculated to 
be SAME. In an in vivo experiment, Q extract and SAME improved 
trimethyltin (TMT)-induced deficits in learning and memory in 
mice as assessed by a Y-maze behavioral test and a passive 
avoidance test. The Q extract might attenuate the TMT-induced 
brain disorder. This study suggests that SAME from Q might be 
useful in the treatment of alzheimer’s disease. 

P11 -003

Anti-amnesic Effects of Edible Plant Extracts against 
Alzheimer’s Disease

Chan Kyu Park*, Soo Jung Choi1, Sang Woo Yu2, Hong Yon 
Cho, Dong-Hoon Shin
Department of Food and Biotechnology, Korea University, 
Korea, 1Functional Food Research Center, Korea University, 
Korea, 2Natural Way Company, Korea

Alzheimer’s disease (AD) is a degenerative brain disease and 
the most major cause of dementia. AD is featured by memory 
loss, learning disability and cognitive malfunction. In previous 
study, various edible plant extracts were evaluated by 3-(4,5-di-
methylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay and 
intracellular reactive oxygen species were tested by 2’,7’-dichlo-
rofluorescin diacetate assay. Consequently, sample H exhibited 
the highest protective effect. Also, to examine the anti-amnesic 
effects of sample H, behavioral test on ICR male mice were 
performed. The ameliorating effect of the natural plant against 
Aβ1-42-induced learning and memory impairment were ana-
lyzed by y-maze and passive avoidance tests. In results of beha-
vioral tests, sample H represented the significant neuroprotec-
tive activity. Thus, this study suggests that sample H should be 
a useful agent for alzheimer’s disease.

P11 -005

Cognitive-enhancing Activities of Phytochemical in 
Dementia Mouse Model

Yoon Kyung Kwon*, Soo Jung Choi1, Hye Kyung Kim2, Jong 
Hun Choi3, Hong Yon Cho, Dong-Hoon Shin
Department of Food and Biotechnology, Korea University, 
Korea, 1Functional Food Research Center, Korea University, 
Korea, 2Department of Food and Biotechnology, Hanseo 
University, Korea, 3Natural Way Company, Korea

Many studies have shown that oxidative stress induced by 
hydrogen peroxide (H2O2) can lead to neuronal cell death. This 
study investigated the quinic acid for possible neuro-protective 
effects against neurotoxicity by amyloid β peptide (Aβ)-induced 
mice model. Alzheimer’s disease (AD) is the most common 
chronic neuro-degenerative disorder and is characterized by 
loss of cognition as well as behavioral and occupational instabi-
lity in old age. Major pathological characteristics of AD include 
extensive neuronal loss, extracellular insoluble senile Aβ plaques 
accumulation and intracellular neurofibrillary tangles. To purify 
the bioactive compound, active fractions and components of 
Arctium lappa L. Roots were isolated by solvent partitioning, 
open-column chromatography, TLC, high performance liquid 
chromatography, EI-MS, and 1H/13C-NMR. In results, the powerful 
antioxidant was identified as quinic acid. Treatment with quinic 
acid improved working and reference memory in mice by the 
Y-maze and passive avoidance tests.
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P11 -006

Effect of Extracts from Wine By-products on Cytotoxic 
Activity of Human Cancer Cell Lines

Sun Young Lim*, Jae Yeol Baek, Jung Woo Lee, Eun Na
Korea Maritime and Ocean University, Korea

We investigated the effect of wine by-product extracts on anti-
proliferative property. Wine by-products were extracted using 
acetone/methylene chloride (A+M) and methanol (MeOH) and 
then fractionated using n-hexane, 85% aq. methanol (MeOH), 
butanol (BuOH) and water. The cytotoxic activity of AGS human 
gastric, HT-29 human colon and HT-1080 fibroblast cancer cell 
lines was determined using MTT assay. All extracts and frac-
tions from wine by-products decreased growth of AGS, HT-29 
and HT-1080 cancer cells, and the effect was concentration-de-
pendent. The MeOH extract showed significantly higher inhibi-
tion against the growth of AGS cancer cells compared to the 
A+M extract. Among the fractions, the 85% aq. MeOH fraction 
showed the highest effect of 68% inhibition at the lowest con-
centration. In HT-29 and HT-1080 cancer cells, the A+M extract 
showed a higher cytotoxic effect than the MeOH extract and 
the 85% aq. MeOH fraction was the most effective. Thus, the 
85% aq. MeOH fraction from wine by-products would contain 
bioactive compounds such as polyphenols and flavonoids and 
further research needs to be undertaken to separate and isolate 
these important compounds from the extracts.

P11 -008

Involvement of Nrf2-mediated Heme Oxygenase-1 
Expression in Anti-inflammatory Action of 
Chitooligosaccharides through MAPK Activation in 
Murine Macrophages

Jae-Young Je*, Jun-Ho Hyung
Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

Chitosan and its derivatives have been reported to have anti- 
inflammatory effects in vitro and in vivo. However, the up-regu-
lation of heme oxygenase-1 (HO-1) by chitooligosaccharides 
(COSs) remains unexplored. Treatment with COSs induced HO-1 
expression in lipopolysaccharide (LPS)-stimulated murine macro-
phages, whereas the expression of inducible nitric oxide syn-
thase (iNOS) and cyclooxygenase-2 (COX-2) was decreased. 
Pretreatment with ZnPP, a HO-1 inhibitor, reduced the COSs- 
mediated anti-inflammatory effect. HO-1 induction is mediated 
by activating the nuclear translocation of NF-E2-related factor 
2 (Nrf2) using COSs. Moreover, COSs increased the phosphory-
lation of extracellular signal regulated kinase (ERK1/2), c-Jun 
N-terminal kinase/stress-activated protein kinase (JNK), and 
p38 MAPK. However, specific inhibitors of ERK, JNK, and p38 
reduced COSs-mediated nuclear translocation of Nrf2. There-
fore, HO-1 induction also decreased in murine macrophages. 
Collectively, COSs exert an anti-inflammatory effect through 
Nrf2/MAPK-mediated HO-1 induction.

P11 -007

Osteoblastogenic Activity of Ark Shell Protein 
Hydrolysates with Low Molecular Weight in Mouse 
Mesenchymal Stem Cells

Jae-Young Je*, Jun-Ho Hyung
Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

Aging of human bone is characterized by decreased bone for-
mation and bone mass. In this study, ark shell protein hydroly-
sates (ASPHs) were prepared by peptic hydrolysis with optimal 
conditions and were fractionated into 3-10 kDa, 1-3 kDa and 
＜1 kDa fraction. Modulating effects of ASPH with low mole-
cular weight (ASPH＜1 kDa), which exhibited the highest stimu-
lation effect on alkaline phosphatase (ALP) activity in mouse 
mesenchymal stem cells (MSCs), were investigated by measu-
ring osteogenic biomarkers including bone morphogenetic pro-
tein-2 (BMP-2), p-Smad1/5, Runx2, Dlx5, osterix, and MAPKs as 
well as ALP activity, type I collagen, mineralization and osteo-
calcin. Treatment with ASPH＜1 kDa significantly increased the 
expressions of osteogenic biomarkers and also up-regulated 
ALP activity, mineralization, type I collagen and osteocalcin in 
MSCs. This study may provide new insights in the osteoblastic 
differentiation and ASPH＜1 kDa may be useful for health-pro-
moting functional food ingredients against osteoporosis.

P11 -009

Hepatoprotection of Chitosan-caffeic Acid Conjugate 
against Oxidative Stress through Up-regulation of ERK 
and Nrf2-mediated Phase II Detoxifying/Antioxidant 
Enzymes

Jae-Young Je*
Department of Marine-Bio Convergence Sciecne, Pukyong 
National University, Korea

Chemical modification of chitosan is promising method for 
improvement of biological activity. In this study, chitosan-caffeic 
acid (CCA) was prepared and its hepatoprotective ability against 
hydrogen peroxide-induced hepatic damage in liver cells was 
evaluated. Treatment with CCA (50-400 µg/mL) did not showed 
cytotoxicity and significantly (p<0.05) recovered cell viability 
against 650 µM hydrogen peroxide-induced hepatotoxicity. Under 
oxidative stress, CCA effectively attenuated reactive oxygen 
species generation and lipid peroxidation of cell membrane 
and upregulated cellular glutathione level. To validate under-
lying mechanism, antioxidant and phase II detoxifying enzyme 
expressions, which are mediated by Nrf2 activation, were ana-
lyzed and the results showed that CCA increased the expression 
of superoxide dismutase-1 (SOD-1), glutathione reductase (GR), 
heme oxygenase-1 (HO-1), and NAD(P)H: Quinine oxidoreduc-
tase 1 (NQO1). Moreover, treatment with CCA increased nuclear 
translocation of Nrf2 indicating that increased antioxidant and 
phase II detoxifying enzyme expressions are mediated by Nrf2- 
mediated.



389

2016 KoSFoST International Symposium and Annual Meeting

P11 -010

Blue Mussel-derived Antioxidant Peptides PIIVYWK and 
FSVVPSPK Exert Osteogenic Activities in Mouse 
Mesenchymal Stem Cells via MAPK-dependent BMP 
Signaling Pathway

Jae-Young Je*, Jun-Ho Hyung
Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

Nowadays, a number of therapeutic agents for osteoporosis 
are available and focused on inactivation of osteoclasts. How-
ever, unfortunately the long-term use of anti-osteoporotic medi-
cations is associated with serious side effects. In this study, we 
examined osteogenic activities of blue mussel-derived antioxi-
dant peptides PIIVYWK and FSVVPSPK in mouse mesenchymal 
stem cells (MSCs). Two antioxidant peptides increased osteo-
genic biomarkers such as alkaline phosphatase, type I collagen, 
osteocalcin and mineralization. Treatment antioxidant peptides 
in MSCs resulted in the increased expression of BMP-2, p-Smad 
1/5, Runx2, Dlx5, and osterix as well as phosphorylation of 
MAPKs. Further investigation using noggin, BMP antagonist, 
and MAPK inhibitors, we found that antioxidant peptides 
PIIVYWK and FSVVPSPK modulated osteoblast differentiation 
through ERK1/2 and JNK1/2-dependent BMP signaling pathway 
in MSCs.

P11 -012

Effect of Crude Polysaccharide Separated from 
Cudrania tricuspidata Leaf on Immune Enhancement in 
Macrophage Cells and Splenocytes

Eui-Baek Byun*, Hye-Min Kim, Ha-Yeon Song, Dong-Eun Lee, 
Jongho Jeon, Dae Seong Choi, Sang Hyun Park, Beom Su Jang
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

This study was to evaluate the immunomodulatory activity of 
crude polysaccharide separated from Cudrania tricuspidata
leaf. Cudrania tricuspidata polysaccharide (CTP) was extracted 
by ethanol precipitation. Immunomodulation activity was tested 
in macrophage cells (RAW264.7 and bone-marrow derived mac-
rophage) and splenocytes. CTP treatment significantly increased 
the cell proliferation up to 250 μg/mL in both RAW264.7 and 
bone-marrow derived macrophage, and in this concentration 
range (below to 250 μg/mL), nitric oxide and cytokine (tumor 
necrosis factor alpha; TNF-α, interleukin-6; IL-6) production 
were also significantly increased. Similarly, splenocyte prolifera-
tion was dose dependently increased excepted for 1,000 μg/mL 
treated group. Cytokine production activity in splenocyte, CTP 
treatment significantly increased the Th 1 type of cytokines 
(Interferron-γ; IFN-γ) production, but not affected the Th 2 
type cytokines (Interleukin-4; IL-4) production. Therefore, this 
results indicated that CTP may have a potential activity on 
immunomodulation activity in various immune cells and this is 
useful for development of immune enhancing adjuvant mate-
rials as a natural ingredient.

P11 -011

Changes in Antioxidant Activities of Mustard Leaf 
(Brassica juncea) Kimchi Extracts according to 
Fermentation Periods

Seo-yeon Park1*, Hye-lim Jang1, Jong-hun Lee1, Myung-jin 
Hwang1, Young-min Choi2, Haeng-ran Kim2, Jin-bong Hwang3, 
Dong-won Seo3, Sang-hee Kim3, Jin-sik Nam1,4

1Food Analysis Research Center, Korea, 2Functional Food & 
Nutrition Division, National Institute of Agricultural Sciences, 
RDA, Korea, 3Korea Food Research Institute, Korea, 4Depart-
ment of Food and Nutrition, Suwon Women’s University, 
Korea

Mustard leaf (Brassica juncea) kimchi has received a lot of atten-
tion because of its unique taste and health benefits. This study 
was conducted to investigate the changes in total phenolic con-
tent, total flavonoid content, and antioxidant activities of 80% 
methanol and water extracts from mustard leaf kimchi accord-
ing to fermentation periods. The total phenolic and flavonoid 
contents of the extracts depended on the type of solvent. The 
80% methanol extract of mustard leaf kimchi showed higher 
total phenolic and flavonoid contents than those of water extract. 
Both extracts showed that fermentation caused a significant 
increase (p<0.05) in antioxidant compounds and activities. Gene-
rally, extracts of kimchi that had been fermented for 2 months 
had the highest antioxidant effects on DPPH radicals, ABTS radi-
cals, nitrite scavenging ability, and Fe2+ chelating ability. As fer-
mentation proceeded, FRAP value fluctuated. Therefore, con-
sumption of mustard leaf kimchi after 2 months fermentation 
can be beneficial for development of health functionality.

P11 -013

Effect of Green Tea Seed Shell Ethanol Extracts on 
Neuroprotection and Anti-oxidant Activity

Eui-Baek Byun1*, Hye-Min Kim1,2, Ha-Yeon Song1,2, Nak-Yun 
Sung2, Eui-Hong Byun2, Dong-Eun Lee1, Jongho Jeon1, Dae 
Seong Choi1, Sang Hyun Park1, Beom Su Jang1

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 2Department of Food 
Science and Technology, Kongju National University, Korea

The objective of this study was to evaluate the anti-oxidant 
activity of green tea seed shell as a industrial byproducts. Green 
tea seed shell extract (GTSSE) was obtained by ethanol extrac-
tion and then the yield was 1.44±0.223%. The radical scaven-
ging activity (DPPH, ABTS), xanthine oxidase inhibition activity, 
reducing power of GTSSE was dose-dependently increased. To 
estimate the neuroprotective effect of GTSSE, the viability was 
tested in HT22 mouse hippocampal cells. GTSSE treatment 
induced the cytotoxicity at the concentration higher than 100 μ
g/mL, but not induced the cytotoxicity lower than 50 μg/mL. 
Under this optimal concentrations, GTSSE treatment was signi-
ficantly increased cell viability in H2O2 treated HT22 cells. Also, 
GTSSE treatment increased superoxide dismutase activity that 
antioxidant enzyme, and decreased malonaldehyde level that a 
product of lipid peroxidation in HT22 cells. Therefore, this results 
indicated that green tea seed shell extract may have useful for 
development of anti-oxidant materials, and a potential activity 
that can prevent and treat neurodegenerative disease such as 
alzheimer's diease (AD).
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P11 -014

Gamma Irradiation Induces the Enhanced Physiological 
Properties and Solubility of Natural Compound in 
BMDMs and C57BL/6 mice

Dae Seong Choi*, Hye-Min Kim, Jung Ae Kang, Ha-Yeon Song, 
Dong-Eun Lee, Jongho Jeon, Sang Hyun Park, Beom Su Jang, 
Eui-Baek Byun
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

We focused the role of gamma irradiation on the physical pro-
perties as solubility and physiological properties of chrysin as 
an anti-inflammatory activity. In a physical analysis using HPLC, 
main peak of chrysin was decreased as irradiation dose increased, 
and the appearance of several new peaks were gradually inc-
reased up to 50 kGy. In a physiological analysis, both gamma- 
irradiated and intact-chrysin did not exert cell cytotoxicity in 
macrophages. Treatment of LPS-stimulated macrophages with 
50 kGy gamma-irradiated chrysin resulted in a dose-dependent 
decrease in pro-inflammatory mediators and cell surface 
marker as well as pro-inflammatory cytokines. We found that 
gamma-irradiated chrysin was occurred through an inhibition 
of MAPKs and NF-κB signaling pathways. Furthermore, anti- 
inflammatory was remained in in-vivo model, LPS-injected endo-
toxemic mice. In this model, gamma-irradiated chrysin treat-
ment highly increased the mouse survival, as well as significantly 
decreased the serum cytokine levels. From these findings, the 
anti-inflammatory action by the gamma-irradiated chrysin may 
be closely mediated with structural modification.

P11 -016

Radiosynthesis of 125I-labeled Apigenin for 
Biodistribution Study of Orally Administered Apigenin

Dae Seong Choi*, You Ree Nam, Jung Ae Kang, Hye-Min Kim, 
Jongho Jeon, Mi-Hee Choi, Dong-Eun Lee, Eui-Baek Byun, 
Sang Hyun Park, Beom Su Jang
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

The purpose of the current research is to synthesize radiolabeled 
apigenin for biodistribution study. The optimized radiolabeling 
condition provided 125I-labeled apigenin with 40% of radioche-
mical yield. The 125I-labeled apigenin was orally administered to 
normal ICR mice, and the initial result showed that most of 125I 
activity was detected in the stomach and the intestines. A part 
of 125I-labeled apigenin was absorbed from the small intestine 
to bloodstream and then it was distributed in normal organs. 
The results in the present study provided an efficient radiola-
beling method of flavonoid and quantitative organ distribution 
of orally administered apigenin.

P11 -015

Inhibitory Effects of Gamma-irradiated Luteolin on 
Melanin Synthesis and Tyrosinase Activity in B16BL6 
Melanoma Cells

Dae Seong Choi1*, Ha-Yeon Song1,2, Hye-Min Kim1,2, Jung Ae 
Kang1, Eui-Baek Byun1, Dong-Eun Lee1, Jongho Jeon1, Sang 
Hyun Park1, Nak-Yun Sung2, Beom Su Jang1, Eui-Hong Byun2

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 2Department of Food 
Science and Technology, Kongju National University, Korea

Gamma irradiation induced the structural modification showing 
that the luteolin main peak was decreased and the appearance 
of several new peaks were gradually increased up to 70 kGy. To 
estimate the anti-melanogenesis effect of 70 kGy gamma-irra-
diated luteolin, the cell viability was tested in B16BL6 melanoma 
cells. We treated 0 and 70 kGy gamma-irradiated luteolin for 
72 h. Both 0 and 70 kGy gamma-irradiated luteolin did not 
exert cytotoxicity in B16BL6 cells. 3-isobutyl-1-methylxanthine- 
stimulated melanin synthesis and intracellular tyrosinase were 
significantly reduced by 70 kGy gamma-irradiated luteolin, and 
this action was due to inhibition of melanogenesis mediated 
protein expression, such as tyrosinase, tyrosinase related pro-
tein (TRP)-1, TRP-2 and microphthalamia associated transcrip-
tion factor. In addition, 70 kGy gamma-irradiated luteolin down- 
regulated phosphorylation of phosphoinositide 3-kinase/Akt 
and extracellular regulated kinase. Therefore, these findings 
demonstrate that 70 kGy gamma-irradiated luteolin may be a 
potential anti-melanogenic agent useful technology in skin whi-
tening cosmetics for treatment of hyperpigmentation disorders.

P11 -017

Sulforaphane Enhances Cytotoxic Activities of Cisplatin 
through Oxidative Stress and Mitochondrial 
Dysfunction in Malignant Mesothelioma Cells

Sang Han Lee*, Yoon Jin Lee
Department of Biochemistry, College of Medicine, 
Soonchunhyang University, Korea

This study was designed to explore the growth-inhibiting and 
apoptosis-promoting effects of sulforaphane and cisplatin on 
the human MM cell lines, MSTO-211H and H-2452, and examine 
the underlying mechanisms. Compared to normal mesothelial 
Met-5A cells, sulforaphane and cisplatin exhibited synergistic 
anticancer efficacy towards MM cells, as demonstrated by a 
series of the pro-apoptotic events including ROS accumulation, 
the loss of mitochondrial membrane potential (ΔΨm), up-regu-
lation of p53, increased Bax/Bcl-2 ratio, activation of caspase-3 
with an increase in the cells with pyknotic and fragmented 
nuclei, hypodiploidy, Annexin V-PE (+), and G2/M phase transi-
tion delay, which linked to the down-regulation of cyclin B1 and 
phospho-Cdc2 (Thr161) levels. In addition, the inhibition of 
ROS with N-acetylcysteine attenuated the apoptosis induced 
by the combination treatment, and recovered the depletion of 
ΔΨm, revealing the vital role of ROS in the synergism. By targe-
ting redox homeostasis, such a pro-oxidant-based combinational 
approach will help to enhance the therapeutic efficacy and pre-
ferential cytotoxicity on MM cells that conventional therapy 
would be ineffective.
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P11 -018

Antioxidant and Hepatoprotective Effect of 
3,5-dicaffeoyl Quinic Acid on Hydrogen Peroxide 
Induced Oxidative Stress in HepG2 Cells

Sun Young Park*, Gur-Yoo Kim, Jin-Woo Jhoo
Program of Animal Products and Food Science, College of 
Animal Life Sciences, Kangwon National University, Korea

This study was conducted to investigate antioxidant and hepa-
toprotective effects of 3,5-dicaffeoyl quinic acid (3,5-diCQA) 
isolated from Ligularia fischeri against hydrogen peroxide induced 
oxidative stress in HepG2 cells. Antioxidative effects of 3,5-diCQA 
were determined by measuring antioxidant enzymes (supero-
xide dismutase; SOD, catalase; CAT, glutathione peroxidase; 
GPx) expression levels against hydrogen peroxide induced oxi-
dative stress using real-time PCR analysis. 3,5-diCQA significantly 
increased gene expression of SOD, CAT and GPx with dose-de-
pendent manners (10-30 µg/mL) in HepG2 cells. Hepatoprotec-
tive effects were analyzed by measuring glutamic oxaloacetic 
transaminase (GOT), lactate dehydrogenase(LDH) and gamma- 
glutamyl transferase (GGT) activities using biochemistry analyzer 
in hydrogen peroxide treated HepG2 cells. 3,5-diCQA significan-
tly decreased GOT, LDH and GGT activities dose-dependent 
manners (10-30 µg/mL) against increased liver function index 
enzyme activities by oxidative stress in HepG2 cells. The results 
reveals that 3,5-diCQA compound isolated from L. fischeri can 
be useful for development of effective antioxidant and hepato-
protective agents.

P11 -020

Antiviral Activity of Red Ginseng Extracts

Danbi Park1*, Areum Ga1, Jun Yong Yeh1,2

1Department of Life Science, Graduate school of Incheon 
National University, Korea, 2Division of Life Sciences, Incheon 
National university, Korea

Red ginseng is a crude drug that has taken commercially. A 
pharmacological activity of RG has been reported by many 
studies such as anti-cancer, anti-inflammatory and immune- 
modulatory activities. Also, the antiviral effect against diverse 
viruses has been reported recently. Based on this background, 
we evaluated the antiviral effect of RG extract to Japanese 
encephalitis virus. JEV is the leading cause of viral encephalitis 
in Asia, with up to 70,000 cases reported annually. Case-fatality 
rates range from 0.3 to 60% and depend on the population and 
age. Currently, effective vaccines are available but there was no 
antiviral therapy. Hence, we aimed to evaluate the antiviral 
activity of RG against JEV replication in Vero cells. First, we 
determined the concentration via the cytotoxicity assay on 
Vero cell. The cell was treated by RG and measure an OD value 
using WST-1 reagent. Second, we treated the RG to JEV-infected 
cell and antiviral effect of RG was evaluated. We compared 
supernatants of the RG-treated group with those of control 
group using plaque assay. We found the RG reduces JEV repli-
cation in Vero cells and it suggest the RG extract has an antiviral 
activity against JEV. 

P11 -019

Purification and Identification of Three Antioxidant 
Peptides with Hepatoprotective Effects from Blue 
Mussel (Mytilus edulis) Hydrolysate by Peptic 
Hydrolysis

Jae-Young Je*
Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

Antioxidant peptides were purified from M. edulis hydrolysates 
by peptic hydrolysis using consecutive chromatographic tech-
niques with SP-Sephadex C-25 cation-exchanger and reverse- 
phase-high performance liquid chromatography. Three antioxi-
dant peptides including PIIVYWK (1004.57 Da, P1), TTANIEDRR 
(1074.54 Da, P2), and FSVVPSPK (860.09 Da, P3) were identi-
fied by LC-MS/MS. P1, P2, and P3 exhibited strong DPPH radical 
scavenging and ORAC activity. P1 and P3 were found to be more 
potent antioxidant peptides than P2. Thus, hepatoprotective 
activities of P1 and P3 were evaluated against H2O2-induced 
hepatic damage in cultured hepatocytes. P1 and P3 significantly 
(p<0.05) increased cell viabilities in H2O2-induced hepatotoxi-
city. Furthermore, P1 and P3 upregulated heme oxygenase-1 
(HO-1) under normal and oxidative stress conditions in cultured 
hepatocytes. However, hepatoprotective abilities of P1 and P3 
were abolished in the presence of ZnPP, HO-1 inhibitor. Thus P1 
and P3 exhibited hepatoprotective effects through activation of 
HO-1 expression.

P11 -021

Antioxidative and Antiaging Activity of Cornus 
macrophylla against Hydrogen Peroxide-induced 
Oxidative Stress

Hye Jin Lee*, Sarah Lee, Ga Ryun Kim, Hee-sun Yang, 
Joohong Yeo, Jong Seok Lee
National Institute of Biological Resources, Korea

Reactive oxygen species (ROS) production is increases by environ-
mental stress including smoking, exposure to UV radiation, exce-
ssive alcohol intake and poor nutrition. Oxidative stress causes 
various cellular function damages and various diseases, inflam-
mation, aging, and diabetes. Many studies have shown that 
ROS played a significant role both in the intrinsic and extrinsic 
skin aging process. Extrinsic skin aging is influenced by environ-
mental factor-induced oxidative stress. It has been shown that 
environmental stress such as UV radiation leads to the forma-
tion of excessive ROS that induces activation of matrix metallo-
proteinases (MMPs), which degrade collagen and gelatin, leading 
to the formation of severe wrinkles coarse and sagging skin. 
Conus species have been studied about polyphenol compounds 
in bark of the trees. However, the effects of Cornus macrophylla
on anti-oxidative activity and anti-aging activity in human der-
mal fibroblast (HDF) have not been investigated. In this study, 
we investigated whether or not C. macrophylla may have poten-
tial to alleviate oxidative damage and properties of the anti- 
aging.
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P11 -022

Evaluation of the Protective Effect of Hesperetin 
against γ-Irradiation in Splenocytes and BALB/c Mice 

Jung Ae Kang*, You Ree Nam, Beom Su Jang, Dae Seong 
Choi, Dong-Eun Lee, Eui-Baek Byun, Jongho Jeon, Sang Hyun 
Park
Division of Biotechnology, Korea Atomic Energy Research 
Institute, Korea

The purpose of this study was to investigate the protective effects 
of hesperetin against γ-irradiation-induced hematopoietic sys-
tem dysfunction and DNA damage in splenocytes and BALB/c 
mice. In vitro study, isolated splenocytes from BALB/c mice 
were treated with hesperetin (20, 100, and 500 µM) before 2 
and 4 Gy of γ-irradiation. Exposure to γ-radiation resulted in 
DNA damage and a reduction of cell viability in splenocytes. 
Hesperetin was significantly enhanced the cell viability and 
prevented the DNA damage compared with the irradiated group 
in splenocytes. In vivo study, mice were divided into different 
four groups: Non-irradiated mice, irradiated mice, hesperetin 
(25 mg/kg and 50 mg/kg, b.w., orally) treated mice for 7 days 
before 6 Gy of γ-irradiation. The present findings showed that 
radiation-induced depletion of spleen index and WBC count 
were significantly prevented by hesperetin in BALB/c mice. 
These results show that hesperetin offers protection of hemato-
poietic system and DNA in vitro and in vivo against γ-irradiation 
and can be developed as an effective radioprotector during 
radiotherapy.

P11 -024

Activating Transcription Factor 3 (Atf3) Induction in 
Adipocytes Prevents Obesity and Metabolic Diseases

Suji Kim*, No-Joon Song, Seo-Hyuk Chang, Byung-Hyun Jang, 
Kye Won Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

The global obesity epidemic and associated metabolic diseases 
require alternative biological targets for new and better thera-
peutic strategies. Identifying novel anti-adipogenic compounds 
and elucidating their underlying mechanisms may provide new 
biological insights and molecular targets for development of 
therapeutic interventions against obesity and related metabolic 
diseases. We performed microarray analysis to identify a critical 
gene that mediates the effects of sulfuretin in adipocytes. We 
also examined the necessity of Atf3, a sulfuretin-induced gene, 
for the effects of sulfuretin in adipocytes and high fat diet-fed 
obese mice. Atf3 knock out mice compared to wild type aged 
mice displayed increased weight and fat mass. Genetic associa-
tion analysis between single nucleotide polymorphisms (SNPs) 
at the ATF3 locus and BMI analysis in the Korean population 
further suggested that ATF3 is an obesity-related gene. These 
data highlight the utility of sulfuretin as a new anti-obesity 
intervention and further identify Atf3 as a novel molecular 
target for the prevention of obesity and metabolic diseases.

P11 -023

Protective Effects of Ginseng and Ginseng Berry 
Extracts on Age-related Phenotypes of Sod1-/- Mice

Juewon Kim*, Si Young Cho1, Takahiko Shimizu1, Dae Bang 
Seo1, Song Seok Shin1

Amorepacific, Korea, 1Chiba University, Japan

Aging is characterized by increased oxidative stress, chronic 
inflammation, and organ dysfunction, which occur in a progres-
sive and irreversible manner. Superoxide dismutase (SOD) serves 
as a major antioxidant and neutralizes superoxide radicals 
throughout the body. In vivo studies have demonstrated that 
copper/zinc superoxide dismutase-deficient (Sod1-/-) mice 
show various aging-like pathologies in organs. Here, we found 
that Korean ginseng (Panax ginseng C.A.Meyer) extracts, inclu-
ding in ginsenoids and syringaresinol (also known as Lirioresinol 
B), treatment attenuated the age-related changes in Sod1-/-

liver, bone, and skin. Interestingly, syringaresinol normalised 
skin atrophy of Sod1-/- mice, and promoted outgrowth of fibro-
blasts from Sod1-/- skin in vitro. These results strongly suggested 
that ginseng extracts exhibit beneficial effects on age-related 
organ changes in mice. 

P11 -025

Antioxidant and Anti-inflammatory Activity of 
R-phycoerythrin from Red Algae

Jin Sun Kim*, Je-Hyuk Lee
Department of Food and Nutrition, Kongju National 
University, Korea

Red algae, which are approximately half of seaweeds in Korea, 
contain various amino acids, minerals, flavonoids, and phenolic 
compounds, and have the antioxidant and nitrite scavenging 
activity. Therefore, anti-oxidant and anti-inflammatory activity 
of R-Phycoerythrin were investigated for development of poten-
tial functional food material and natural pigment in this study. 
Antioxidant activity of R-Phycoerythrin (300 μg/mL) was detected 
as a DPPH radical scavenging activity, reducing power, and ABTS 
radical scavenging activity. Cytotoxicity against murine macro-
phage (RAW264.7) was examined by MTT assay, and showed 
more than 80% of cell viability in 0-90 μg/mL of R-Phycoerythrin. 
R-pycoerythrin (37.5, 75 μg/mL) suppressed approximately 19 
and 36% of NO (nitric oxide) production from LPS (lipopolysac-
charide, 1 μg/mL)-induced macrophages. Additionally, R-pyco-
erythrin had a regulatory activity for the transcription of iNOS 
(Inducible Nitric Oxide Synthase) and COX-2 (Cyclooxygenase-2) 
gene. Taken together, R-Phycoerythrin in red algae is supposed 
to have antioxidant and anti-inflammatory activity.
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P11 -026

Anti-oxidant and Anti-oral Cancer Activity of Root 
Vegetables

Jin Sun Kim*, Seon Dae Shin, Yeon Jung Eo, Je-Hyuk Lee
Department of Food and Nutrition, Kongju National 
University, Korea

Root vegetables, which have the abundant fibers, are considered 
as a health enhancing food material, because they have activi-
ties for fecal improvement, the decrease of cholesterol, and 
relief of skin diseases. In this study, the antioxidant activity and 
cytotoxicity for oral cancer cells were investigated using radish, 
lotus root, Chinese yam, ellflower root, ginger, carrot, beet, 
sweet potato, Canada potato, kohlrabi, yacon, potato, purple 
sweet potato, deodeok, gastrodia, burdock, and maka. lotus 
root, ginger, and burdock had approximately 82, 79.8, and 75.1% 
of DPPH radical scavenging acitivy, respectively. Additionally, 
lotus root, ginger, gastrodia showed approximately 60.9, 71.8, 
and 49.6% of ABTS scavenging activity. In case of SOD activity, 
the lotus root had the highest activity among tested root vege-
tables. Cytotoxicity aginast human oral gingival carcinoma cell 
(YD-38), human oral squamous carcinoma cell (KB), and human 
oral tongue carcinoma cell (YD-15) was observed by MTT assay. 
Taken together, root vegetables had antioxidant activity and 
anti-oral cancer activity, and is expected to be utilized usefully 
in the food industry.

P11 -028

Kimchi Suppressed Hepatic Inflammation and Oxidative 
Stress in LDLr KO Mice Fed Atherogenic Diet

Minji Woo*, Mijeong Kim, Serim Kim, Yeonhui Jeon, Yeong 
Ok Song
Department of Food Science and Nutrition, Kimchi Research 
Institute, Pusan National University, Korea

Atherogenic diet (AD) induces hepatic steatosis by lipid accumu-
lation. Inflammation and oxidative stress are commonly observed 
with lipid accumulation. The aim of this study was to elucidate 
underlying mechanism of kimchi methanol extracts (KME) on 
the suppression of hepatic inflammation and oxidative stress in 
AD-fed LDLr KO mice. Fermented kimchi of pH 4.3±0.1 was 
freeze-dried followed by methanol extraction. Mice were fed 
AD for 8 weeks while KME was orally administered at 200 mg/kg 
bw (kimchi group, n=10) or distilled water as a vehicle (Control 
group, n=10). Compared to the control group, hepatic TG and 
TC concentration of the kimchi group was reduced. Hepatic 
lipid peroxidation determined as TBARS concentration signifi-
cantly decreased while GSH level was elevated (p<0.05). The 
gene expression of NF-κB, iNOS, COX-2,  and IL-1β analyzed by 
western blot significantly decreased. In contrast, Nrf2, Keap1, 
HO-1, SOD, and GSH-Px protein expression increased (p<0.05). 
These results suggest KME has protective effects against hepa-
tic inflammation and oxidative stress induced by AD via down- 
regulation of inflammatory gene expressions while up-regula-
tion of antioxidant enzyme expressions.

P11 -027

Gingerenone a Selectively Targets Cancer Cells through 
JAK2 and S6K1 Inhibition

Sanguine Byun*, Semi Lim1, Ji Young Mun2, Ki Hyun Kim3, 
Hyong Joo Lee1, Ki Won Lee1,4, Sam W. Lee
Cutaneous Biology Research Center, Massachusetts General 
Hospital and Harvard Medical School, USA, 1WCU 
Biomodulation Major, Department of Agricultural 
Biotechnology, Seoul National University, Korea, 2Department 
of Biomedical Laboratory Science, College of Health Sciences, 
Eulji University, Korea, 3School of Pharmacy, Sungkyunkwan 
University, Korea, 4Advanced Institutes of Convergence 
Technology, Seoul National University, Korea

Ginger has been reported to exhibit potent anti-cancer effects, 
although previous reports have often focused on a narrow 
range of specific compounds. Through a direct comparison of 
various ginger compounds, we determined that gingerenone A 
selectively kills cancer cells while exhibiting minimal toxicity 
towards normal cells. Kinase array screening revealed JAK2 and 
S6K1 as the molecular targets primarily responsible for ginge-
renone A-induced cancer cell death. The effect of gingerenone 
A was strongly associated with relative phosphorylation levels 
of JAK2 and S6K1, and administration of gingerenone A signifi-
cantly suppressed tumor growth in vivo. Importantly, the com-
bined inhibition of JAK2 and S6K1 by commercial inhibitors 
selectively induced apoptosis in cancer cells, whereas treatment 
with either agent alone did not. Interestingly, the concentration 
of gingerenone A in ginger extract increased after exposure to 
heat. These findings demonstrate that gingerenone A may con-
tribute to the chemopreventive/chemotherapeutic effects of 
ginger.

P11 -029

Lipid Lowering Effects of Unroasted Sesame Oil in High 
Fat Diet-fed Mice

Mijeong Kim*, Minji Woo, Yeong Ok Song
Department of Food Science and Nutrition, Kimchi Research 
Institute, Pusan National University, Korea

Lipid lowering effects and underlying mechanism of unroasted 
sesame oil (USSO) were investigated by comparing them with 
sesame oil (SSO) and soybean oil (SBO), which are known to 
have lipid lowering effects. Male C57BL/6J mice (4 week-old, 
n=40) were fed five different diets for 12 weeks. Experimental 
groups were as follows; Mice fed chow diet (normal, NOR group), 
high fat diet (HFD) containing 20% (w/w) lard (Lard group), USSO 
(USSO group), SSO (SSO group), and SBO (SBO group). Compared 
with the Lard group, plasma total cholesterol (TC) and low-den-
sity lipoprotein cholesterol concentration decreased in the 
USSO, SSO, and SBO group and hepatic triglyceride (TG) and TC 
concentration were reduced significantly in the plant oil fed 
groups (p<0.05). Protein expression of genes for lipid biosyn-
thesis were suppressed while, those for β-oxidation and chole-
sterol catabolism were significantly enhanced in the USSO and 
SSO group compared with the Lard group (p<0.05). In conclusion, 
USSO decreased plasma and hepatic lipid levels via suppressing 
lipogenesis while elevating lipid catabolism in the liver. Lipid 
lowering effects of USSO were comparable to SSO or SBO.
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P11 -030

Alleviation of High Fat Diet Induced Renal Inflammation 
and Oxidative Stress by Unroasted Sesame Oil

Seongkyung Han*, Mijeong Kim, Yeong Ok Song
Department of Food Science and Nutrition, and Kimchi 
Research Institute, Pusan National University, Korea

Kidney inflammation is a common feature observed in renal 
diseases. This study was examined whether unroasted sesame 
oil (USSO) has protective effects against renal oxidative stress 
and inflammation induced by high fat diet (HFD). HFD was pre-
pared by mixing 20% (w/w) of lard, USSO, or roasted sesame 
oil (SSO), respectively, to chow diet and provided to C57BL/6 
mice (n=32) for 12 weeks. Experimental groups were as follows; 
Mice fed chow diet (normal group, NOR), HFD-lard (Lard group), 
HFD-USSO (USSO group) or HFD-SSO (SSO group). Compared to 
the Lard group, renal reactive oxygen species, peroxynitrate and 
TBARS concentration of the USSO and SSO group were signifi-
cantly reduced (p<0.05) while GSH level increased. Protein 
expression of SOD, CAT, and Nrf2 in the USSO and SSO group 
increased (p NF-κB, COX-2, and IκB in the plant oil groups was 
significantly diminished (p<0.05). In conclusion, USSO revealed 
anti-oxidative and anti-inflammatory effects in HFD-fed mice 
kidney via up-regulation of anti-oxidant related genes while 
down-regulation of genes involved in inflammation. These effects 
of USSO were comparable to SSO.

P11 -032

Melanogenesis Inhibition by Zizania latifolia Ethanol 
Extract in B16-F0 Mouse Melanoma Cells

Se-Ho Park*, Seun-Ah Yang1

Institute of Natural Science, Keimyung University, Korea, 
1Major in Food Science and Technology, Keimyung University, 
Korea

The production of whitening agents has a great attention due 
to the important problems resulting from hyper-pigmentation 
of the skin. Zizania latifolia has been cultivated for more than 
2000 years and has historically been used in China mainly as an 
aquatic vegetable. But, the functional properties of Z. latifolia
have not yet been completely examined or fully exploited. Thus, 
in the present study, we studied the whitening property of Z. 
latifolia ethanol extract on B16-F0 melanoma cells. The cyto-
toxicity activity was measured by MTT assay and the inhibition 
effect against tyrosinase activity was measured to prove the 
whitening effect. To investigate the effect of Z. latifolia ethanol 
extract on melanin synthesis, B16-F0 melanoma cells were 
exposed to different concentrations of Z. latifolia extract. It 
appears that Z. latifolia extract stimulated significantly the 
production of intracellular melanin in a dose-dependent manner. 
These results suggest that Z. latifolia extract induces down- 
regulation of cellular melanogenesis. Therefore, Z. latifolia
ethanol extract may be a good source of skin-whitening agents 
in the future development of medicine-based trouble skin 
therapy.

P11 -031

Protective Effects of Petasites japonicus (Butterbur) 
Extracts against UVB-induced Oxidative Stress in 
Human Skin Fibroblasts

Aram Jeong*, Won-Chul Lim, Hee-Seop Lee, Kyung-Im Kim1, 
Eun-Jeong Lim2, Hong-Yon Cho
Department of Food and Biotechnology, Korea University, 
Korea, 1Division of Hotel Culinary Arts & Food Service, 
Hyejeon college, Korea, 2Department of Food Service Industry, 
Hanyang Women’s University, Korea

Ultraviolet-B (UVB) leads to generate reactive oxygen species 
(ROS) in the skin. ROS stimulates the biosynthesis of matrix 
metalloproteinases (MMPs) and suppresses the biosynthesis of 
collagen, resulting in premature aging. Petasites japonicus
(butterbur), one of the wild edible greens belongs to the family 
Compositae has been reported to possess antioxidative and 
anti-inflammatory activities. In this study, we investigate the 
effects of butterbur extracts on MMP-1 and procollagen expre-
ssions in cell-based in vitro assay system, and elucidate their 
mechanisms of action. Butterbur extracts treated cells signifi-
cantly down-regulated the MMP-1 expression compared with 
the untreated UVB-irradiated cells. In addition, the extracts 
suppressed mitogen-activated protein kinases (MAPKs) phos-
phorylation. However, butterbur extracts treated cells up-regu-
lated the expression of type I procollagen compared with those 
of untreated cells. These results demonstrate that butterbur 
extracts play important roles in the cellular defense mecha-
nism against UVB irradiation-induced oxidative stress by modu-
lating the expression of MMP-1 and type I procollagen in Hs68 
cell line.

P11 -033

Anti-oxidative, Anti-allergic Effect and Anti-microbial 
Effect of Zizania latifolia Ethanol Extract

Jae-Yeul Lee*, Seun-Ah Yang1

Institute of Natural Science, Keimyung University, Korea, 
1Major in Food Science and Technology, Keimyung University, 
Korea

Zizania latifolia, which is the herbaceous perennial plant belon-
ging to the Gramineae department, grows widely in Korea. This 
study was performed to evaluate the antioxidant, anti-allergic, 
and antimicrobial effects of Z. latifolia extract. Inhibitory effect 
of Z. latifolia onto free radical generation was determined by 
measuring DPPH and ABTS radical scavenging activities in vitro. 
Anti-allergic activities of Z. latifolia ethanol extracts were ass-
essed by testing their effects on the degranulation of RBL-2H3 
mast cell. The extract was found to inhibit antigen-induced β- 
hexosaminidase release in RBL-2H3 mast cells in a dose-depen-
dent manner. The nitrite concentration in the medium was 
measured by Griess reagent as an indicator of NO production. 
Z. latifolia ethanol extract inhibited nitrite production 18 h after 
LPS stimulation in a dose-dependent manner. In vitro studies 
have confirmed antibacterial activity of Z. latifolia against Esche-
richia coli, Staphylococcus aureus, and Pseudomonas aeruginosa. 
These results suggest that Z. latifolia extracts may be useful for 
the prevention of allergic reaction and spoilage by microorganisms.
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P11 -034

Sugar Composition Analysis and Biological Activity 
Evaluation of Polysaccharide Isolated from Water 
Extracts of Apios

Jihye Lee*, Hyerim Kim, Yunhye Oh, Jiyoung Choi, Yeonghun 
An, Hee Jeong Chae
Department of Food Science and Technology, Hoseo 
University, Korea

Sugar composition and biological activity of polysaccharide 
isolated by ethanol precipitation from water extracts of apios 
was analyzed. The precipitate was freeze-dried and subjected 
to sugar component analysis after pre-treatment with acid 
hydrolysis method. The contents of glucose, sucrose, galactose, 
arabinose and rhanmnose were 588.52, 10.96, 10.52, 3.99, and 
0.99 mg/g, respectively. Tyrosinase inhibitory activity of the 
precipitate was 50% at a dry matter concentration of 2,000 μg/mL. 
And, the precipitate showed elastase inhibitory activity of 45% 
at contentration of 5,000 μg/mL. It was suggested that the pre-
cipitate from apios could be a potential condidate for functional 
cosmetic material.

P11 -036

Beauty Food Activity of Pinus densiflora Leave Extracts

Young-Je Cho*, Na-Hyun Kim, Hyun-Sik Kim, Hye-Jin Park, 
Jae-Bum Jo, Su-Bin Lim, Su-Min Lee, Min-Kyeong Seol, Ha-Na 
Kwon
School of Food science & Biotechnology, Food & Bio-Industry 
Research Institute, Kyungpook National University, Korea

Pinus densiflora is known that effect on hypertension, eczema. 
This study was determined to evaluated beauty food activity of 
water and 70% ethanol extracts from P. densiflora leaves(PDL). 
The phenolic content in extracts from PDL were 57.03 mg/g 
and 50.10 mg/g in water and 70% ethanol extracts respectively. 
The antioxidant activity related with DPPH free radical scavening 
activity of water and 70% ethanol extracts from PDL were 91.04% 
and 94.61% at 200 μg/mL phenolics concentration. The anti-
oxidant protection facto r(PF) of water and 70% ethanol extracts 
from PDL were 2.33 PF and 2.34 PF at 200 μg/mL phenolics 
concentration. The antioxidative activities of PDL extract was 
higher than BHT as positive control. The tyrosinase inhibitory 
activity of 70% ethanol extracts from PDL was determined 
41.07% at 200 μg/mL phenolics concentration. The anti-wrinkle 
effect related with collagenase and elastase inhibitory acivity 
of 70% ethanol extracts from PDL were 92.67% and 66.34% at 
200 μg/mL phenolics respectively. These results suggest that 
water and 70% ethanol extracts from P. densiflora can be used 
with natural ingredient to antioxidant and beauty food industry.

P11 -035

Antioxidant Activity of Polygala japonica for Beauty 
Food Material Development

Young-Je Cho*, Ja-Young Yun, So-Young Son, Beom-Su Park
School of Food science & Biotechnology, Food & Bio-Industry 
Research Institute, Kyungpook National University, Korea

This experiment was conducted for develop anti-oxidant func-
tion of beauty food. The phenolic contents of Polygala japonica
were 13.62 mg/g in water extracts and 20.69 mg/g in 50% ethanol 
extracts determined respectively. DPPH free radical scavenging 
activity of extracts in water and ethanol were from Polygala 
japonica 80.29, 85.66% at 200 μg/mL phenolic concentration 
respectively. ABTS radical decolorization activity of Polygala 
japonica extracts were 99.80% in water and 100.0% in ethanol 
extracts at 150 μg/mL phenolic concentration. Antioxidant pro-
tection factor (PF) of Polygala japonica extracts were deter-
mined to 2.05 PF in water and 2.14 PF in ethanol at 200 μg/mL 
phenolics. TBARs were determined 87.30% in water extracts 
and 90.27% in ethanol extracts at 200 μg/mL phenolics respec-
tively. These all results can be expected Polygala japonica 
extracts to use as a functional material for anti-oxidant and 
functional beauty food.

P11 -037

Beauty Food Activities of Extracts from Sanyangsam
(Panax ginseng) Root

Young-Je Cho*, Myung-Uk Kim1, Eun-Ho Lee, Shin-Hyub 
Hong, Eun-Jin Hong, Mi-Jeong Park, Jae-Eun Lee, Mi-Rim 
Kwon, Bong-Jeun An2

School of Food science & Biotechnology, Food & Bio-Industry 
Research Institute, Kungpook National University, Korea, 
1Gyungbuk Institute for Marine Bio-Industry, Korea, 
2Department of Cosmeceutical, Daegu Hanny University, 
Korea

This study was investigated the beauty food activities with 
extracts of sanyangsam. Extracts of sanyangsam is extracted 
from water and 70% ethanol. DPPH free radical scavenging 
activity was determined higher 70% ethanol than water extract. 
ABTS radical decolorization activity of water and 70% ethanol 
extracts was similar. Antioxidant protection factor (PF) of water 
and 70% ethanol from sanyangsam were 1.05 PF and 0.98 PF 
at 200 μg/mL solid content. The TBARs of water and 70% ethanol 
were 79.3% and 94.6% at 200 μg/mL solid content. Tyrosinase 
inhibitory activity, which is related to skin-whitening, was con-
firmed to be 50.8% for ethanol extract at 200 μg/mL solid con-
tent. Elastase inhibitory activity was determined in water and 
70% ethanol extracts as 10.6% and 61.1% respectively. Collage-
nase inhibitory activity of water and 70% ethanol extracts were 
24.6% and 78.5% at 200 μg/mL solid content. Based on these 
results, sanyangsam extracts can be used as a functional mate-
rial and functional beauty food.
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P11 -038

Beauty Food Activities of the Leaf and Stem Extracts 
from Sanyangsam (Panax ginseng)

Young-Je Cho*, Myung-Uk Kim1, Hye-Jin Park, Ki-Tae Park2, 
Na-Hyeon Kim, Jae-Bum Jo, Su-Bin Lim, Da-Eun Song, 
Dong-Hee Moon, Bong-Jeun An3

School of Food science & Biotechnology, Food & Bio-Industry 
Research Institute, Kyungpook National University, Korea, 
1Gyungbuk Institute for Marine Bio-Industry, Korea, 2School of 
Culinary Art and Baking technology, Dongju College 
University, Korea, 3Department of Cosmeceutical, Daegu 
Hanny University, Korea

This study was examined the antioxidant and beauty food acti-
vitiy of the water and ethanol extracts from leaf and stem of 
sanyangsam. Antioxidant protection factor (PF) were deter-
mined 1.06 PF in water and 1.09 PF in ethanol extracts, and 
TBARs were determined about 96.00% water and ethanol 
extracts at 200 μg/mL of solid content, respectively. The inhibi-
tion activity on elastase and collagenase of the ethanol extracts 
were 32.26% and 86.74% at 200 μg/mL of solid content, respec-
tively. The inhibition activity on tyrosinase for whitening effect 
of the ethanol extracts were 52.39% at 200 μg/mL of solid con-
tent. Based on these results, sanyangsam leaf and stem extracts 
can be used as a functional food and functional cosmetic source.

P11 -040

Effects of Light-emitting Diode Wavelengths on 
Bioactive Compounds in Cabbage Plants

Eun Ok Kim1,2*, Ju Yeon Hong1,2, Sun Young Kim2, Chu Won 
Nho2, Hyoung Seok Kim1,2

1Natural Products Research Center, Korea Institute of Science 
and Technology (KIST), Gangneung Institute of Natural 
Products, Korea, 2Convergence Research Center for Smart 
Farm Solution, Korea Institute of Science and Technology 
(KIST), Gangneung Institute of Natural Products, Korea

To investigate effects of different light wavelength treatments 
on biosynthesis and accumulation of human health promoting 
bioactive compounds in Brassica species, cabbage plants were 
grown under the different wavelength of light-emitting diodes 
(LEDs). Our results demonstrated that short wavelength light 
treatment significantly increased the content of progoitrin and 
neoglucobrassicin compounds compared to control plants grown 
under the florescence light, whereas relatively long wavelength 
light treatment decreased glucobrassicin content. These results 
seems to be correlated with the quinone reductase (QR) activity 
suggesting short wavelength light treatments may help to enhance 
anticarcinogenic bioactivity in Brassica species. On the basis of 
these results, we are conducting additional experiments to 
identify optimum light condition with specific wavelength of 
LED treatment during plant cultivation period, consequently 
make Brassica plants with improved quality for human health.

P11 -039

Consumer Perception about Garlic Health Foods

Jisun Lee*
Kookmin University, Korea

In this study, a detailed survey of Korean consumers’ top-of-mind 
awareness of garlic, as well as its expected effects and selec-
tion attributes when purchasing garlic-based health foods, was 
conducted. The survey was conducted on 53 adults, aged bet-
ween 25 and 55 years. Most of the participants (67%) responded 
that they believe garlic to be “good for health”. This shows that 
garlic has a high awareness as a health food in difference age 
and occupation groups. According to the responses, garlic health 
foods are expected to improve fatigue and the immune system, 
help prevent cardiovascular disease, and enhance vitality. Peo-
ple who have consumed garlic health foods in the past responded 
that they considered the following factors when selecting the 
product, in order of importance: Garlic contents, product pro-
totype, country of origin, indicated functions, eco-certified 
ingredients, and use of odorless processing of garlic. This study 
would contribute to developing consumer-driven garlic health 
foods, as garlic has been recognized as a health functional food 
material in Korea, since 2013.

P11 -041

Anti-adipogenic Effect of Red Pepper Seed Water 
Extract through Activation of AMPK in 3T3-L1 Cells

Hyeon-A Kim*, Mi-Kyoung You, Hwa-Jin Kim
Department of Food & Nutrition, Mokpo National University, 
Korea

Obesity is the main risk factor for metabolic syndromes and 
there has been an upsurge of demand for effective therapeutic 
strategies. In this study, we focused on the molecular metabolism 
by which red pepper seed, extracted in 4°C water (RPSW), 
affects adipogenesis in 3T3-L1 cells. During adipocyte differen-
tiation, cells were exposed to 0, 25, 50, 75, and 100 μg/mL of 
RPSW and resulted in decreased adipogenesis and reduced 
expression of adipocyte differentiation-associated markers 
(peroxisome proliferator-activated receptor γ, CCAAT/enhancer- 
binding protein α and sterol regulatory element binding protein- 
1c). Furthermore, treatment of RPSW significantly up-regulated 
the expression of phosphorylated adenosine monophosphate- 
activated protein kinase (AMPK) in a dose-dependent manner. 
Therefore, red pepper seed water extract may contribute to 
suppressing adipogenesis through the activation of AMPK.
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P11 -042

AMPK-dependent Modulation of Adipogenesis in 
3T3-L1 Adipocytes by Pear Pomace Water Extract

Hyeon-A Kim*, Mi-Kyoung You, Hwa-Jin Kim
Department of Food & Nutrition, Mokpo National University, 
Korea

Obesity may lead to pathologic growth of adipocytes and the 
accumulation of fat in the tissue. AMP-activated protein kinase 
(AMPK) has emerged as a major regulator of appetite, body 
weight, and cellular energy balance. In our previous study, we 
show that pear pomace water extract (PPWE) suppresses 
adipocyte differentiation and TG accumulation in 3T3-L1 cells. 
This study was carried out to demonstrate AMPK- dependent 
inhibitory effect of PPWE on the adipogenesis in 3T3-L1 cells. 
Cells were cultured with PBS or 250 μg/mL of PPWE with 1μM 
compound C. Pretreatment with compound C, a specific AMPK 
inhibitor, abolished the inhibitory effects of PPWE not only on 
the protein expression of transcription factors including pero-
xisome proliferator-activated receptor γ (PPARγ), CCAAT enhancer 
binding protein α (C/EBPα) and sterol response element bind-
ing protein-1c (SREBP-1c), but on the protein expression of the 
key enzymes in the lipid biosynthesis pathway including fatty 
acid synthase (FAS) and acetyl-CoA carboxylase (ACC). Our results 
collectively represent that PPWE inhibits adipogenesis and its 
antiobesity effect may be associated with activation of the 
AMPK signaling.

P11 -044

Red Pepper Seed Water Extract Attenuates Lipid 
Accumulation via Inducing Apoptosis in 3T3-L1 Cells

Hyeon-A Kim*, Mi-Kyoung You, Hwa-Jin Kim, Ziyun Wang
Department of Food&Nutrition, Mokpo National University, 
Korea

Apoptosis is a programmed cell death process involved in deve-
lopment and homeostasis in multicellular organisms. Here, we 
investigated the apoptosis-inducing effect of Red Pepper Seed, 
extracted in 4°C water (RPSW), in 3T3-L1 adipocytes. Mature 
adipocytes were incubated with 0, 25, 50, and 75 μg/mL of 
RPSW for 24, 48, and 72 h, respectively. Treatment with RPSW 
for 72 h remarkably alleviated lipid accumulation and induced 
apoptosis. Moreover, after 72 h treatment, the expression of 
anti-apoptotic proteins (Bcl-2 and Bad) was markedly decreased, 
however, the expression of pro-apoptotic proteins (Bax and Bak) 
was increased significantly. And the ratio of Bcl-2/Bax protein 
expressions, which is an important indicator of apoptosis, was 
remarkably decreased during the period. Hence, these results 
showed red pepper seed water extract can inhibit adipogenesis 
through inducing apoptosis in 3T3-L1 cells.

P11 -043

Effects of St. John’s Wort Extract on the Growth of 
MDA-MB-231 Cells and Xenografts in Nude Mice

Hyeon-A Kim*, Mi-Kyoung You, Hwa-Jin Kim, Ziyun Wang
Department of Food&Nutrition, Mokpo National University, 
Korea

In this study, we investigated St. John’s Wort extract (SJW), even 
in absence of photodynamic stimulation, has the anti-prolifera-
tive and pro-apoptotic effects in MDA-MB-231 cells and inhibits 
tumors growth of xenografts in nude mice. Cells were cultured 
in the presence of 10, 25, or 50 μg/mL of SJW. SJW suppressed 
proliferation and induced apoptosis of MDA-MB-231 cells in a 
dose-dependent manner. In the animal model, cultured MDA- 
MB-231 cells were harvested and resuspended in serum-free 
DMEM. The mice were subcutaneously (S.C.) injected with 
MDA-MB-231 cells (2x10⁶ cells) in matrigel. When all mice had 
palpable tumors, 40-50 mm3, the mice were divided into two 
groups to implement S.C. injection of PBS or 50 mg/kg SJW for 
4 weeks. SJW inhibited tumor growth and stimulated apop-
tosis in tumor tissue. Also, we observed that expression of anti- 
apoptotic proteins was decreased, whereas the expression of 
pro-apoptotic proteins was unaffected in MDA-MB-231 cells 
and tumor tissue of nude mice. These data allow us to propose 
that SJW, even in absence of photodynamic stimulation, possesses 
potential as a therapeutic agent for breast cancer.

P11 -045

Octaphlorethol A, a Natural Marine Algae Product, as 
PTP1B Inhibitors with Anti-hyperglycemic and 
Anti-adipogenic Effects

Seung-Hong Lee*, YuLing Ding, Seok-Chun Ko1

Division of Food Bioscience and Korea Nokyong Research 
Center, Konkuk University, Korea, 1Marine-Integrated Bionics 
Research Center, Pukyong National University, Korea

In this study, we investigated anti-hyperglycemic effects of OPA 
by analyzing its inhibitory effect against protein tyrosine phos-
phatase 1B (PTP1B), determining its binding mode using mole-
cular docking studies, and examining its effect on hyperglycemia 
in a mouse model. The potential anti-obesity effects of OPA were 
also evaluated. The IC50 value of OPA against PTP1B was 1.05 μ
g/mL, which is stronger inhibitory effect than was observed 
with known inhibitor, ursolic acid. For further insights, we pre-
dicted the 3D structure of PTP1B and used a docking algorithm 
to simulate binding between PTP1B and OPA. These molecular 
modeling studies indicated that OPA interacts with Lys116, 
Tyr46, Lys120, Arg24, Arg254, and Ser28. In addition, OPA sup-
plements significantly improved glucose tolerance compared to 
control diabetic mice. OPA also significantly inhibited lipid accu-
mulation and down-regulated the expression of PPARγ, C/EBPα, 
SREBP1 and FABP4 in a dose-dependent manner. Taken together, 
we conclude that OPA is a promising pharmaceutical source 
that will be helpful for preventing of diabetes and obesity- 
related metabolic diseases.
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P11 -046

Anticancer Effects of Piperlongumine on Lung Epithelial 
Cell Line, A549 is Mediated by Decrease of Cell 
Cycle-associated Proteins

Jinsil Seok*, Changhee Jung, Sung Gu Han
Toxicology Laboratory, Department of Food Science and 
Biotechnology of Animal Resources, Konkuk University, Korea

Piperlongumine (PL), an alkaloid and a primary constituent of 
Piper longum, exists in the fruits and roots of a plant found in 
Southeast Asia. PL is known to induce toxicity towards a variety 
of cancer cell types. To explore the anticancer effects of PL, an 
epithelial lung cancer cell line, A549 was treated with PL (0, 5, 
10, 20, and 40 μM) for 24 h. Expression of cell cycle-associated 
proteins (cyclin D1, cyclin-dependent kinase (CDK) 4 and CDK6) 
and intracellular signaling molecules (extracellular signal recep-
tor-activated kinase 1/2 (ERK1/2), Akt, p38 and nuclear factor- 
κB (NF-κB)) were examined after treatment of PL. Viability of 
cells determined by MTT and trypan blue dye exclusion tests 
were significantly decreased by PL. Western blot analysis 
showed that expression of cell cycle-associated proteins were 
markedly decreased by PL at 40 μM. Treatment of cells with PL 
decreased phosphorylation of Akt but increased ERK1/2 phos-
phorylation. Phosphorylation of p38 was not altered by PL. NF-
κB p65 nuclear translocation was significantly decreased in 
cells treated with PL. These results suggest potential therapeutic 
effects of PL in the treatment of cancer cells, such as A549.

P11 -048

Piperlongumine Decreases Proliferation of Human 
Breast Cancer Cell Line, MCF-7

Haram Ryu*, Sukyung Kang, Hyojin Bae, Sung Gu Han
Toxicology Laboratory, Department of Food Science and 
Biotechnology of Animal Resources, Konkuk University, Korea

Breast cancer is leading cause of death among women. Key 
events in cancer development are cell proliferation and migra-
tion. Cell cycle-associated proteins such as cyclins and cyclin- 
dependent kinases (CDKs) are involved in the growth of cancer. 
Piperlongumine (PL), a natural product derived from long pepper, 
is known to exhibit anticancer effects. To determine whether 
PL can suppress growth of breast cancer cells (MCF-7), cells 
were treated with PL (5 to 40 µM) for 24 h. Trypan blue assay 
and wound healing assay data showed PL decreased prolifera-
tion and migration of MCF-7, respectively. Western blot data 
demonstrated PL reduced protein expression of cyclin D1, CDK4 
and CDK6. PL induced intracellular superoxide production. More-
over, cells treated with PL resulted in decrease of cell prolifera-
tion activator, Akt. Treatment of cells with pharmacological 
inhibitor of Akt (LY294002) confirmed the association of this 
signaling pathway in the expression of cyclin D1, CDK4 and 
CDK6. These data demonstrate that PL can exert anticancer 
properties in MCF-7 via decrease of proliferation and migration 
where ROS production and Akt phosphorylation are key events 
in anticancer effects of PL.

P11 -047

N-acetyl-L-cysteine Decreases Oxidative Stress-induced 
Cyclooxygenase-2 Expression in Bovine Mammary 
Alveolar Cells (MAC-T)

Hyojin Bae*, Sukyung Kang, Sung Gu Han
Toxicology Laboratory, Department of Food Science and 
Biotechnology of Animal Resources, Konkuk University, Korea

Mastitis is an inflammatory disease in mammary glands of dairy 
cow causing poor quality of milk. Excessive production of reac-
tive oxygen species (ROS) is linked to the mastitis. The present 
study investigated ROS-induced inflammation in bovine mammary 
alveolar cells (MAC-T) and the effect of N-acetyl-L-cysteine (NAC). 
Cells were pretreated with NAC (0, 5, and 10 mM, 1 h), followed 
by menadione treatment (MD; 0, 5, 7.5, and 10 μM, 6 h) in order 
to produce ROS. Results demonstrated that MD elevated ROS 
level and that led overexpression of cyclooxygenase-2 (COX-2), 
an inflammatory marker. Pretreatment of cells with NAC atte-
nuated COX-2 expression through scavenging ROS. MD-induced 
COX-2 expression was mediated by activation of extracellular 
signal-regulated kinase 1/2 (ERK1/2), Akt and nuclear factor- 
kappa B. Pretreatment of cells with NAC attenuated activation 
of these signaling molecules. Treatment of cells with pharma-
cological inhibitors for ERK1/2 (PD98059) and Akt (LY294002) 
confirmed the association of these signaling pathways in MD- 
induced COX-2 expression. These results suggest that the anti-
oxidant effects of NAC can prevent inflammatory responses in 
mammary epithelial.

P11 -049

Zaluzanin C Inhibits Lipopolysaccharide-induced 
Inflammatory Response on Murine Macrophage

Ye Lim Kang*, Hee Won Lee, Yoon Hee Kim
Department of Food and Nutrition, College of Engineering, 
Daegu University, Korea

Zaluzanin C is a sesquiterpene lactone isolated from Ainsliaea 
acerifolia, a Korean medical plant. In the present study, it was 
demonstrated to the anti-inflammatory effects of Zaluzanin C 
in lipopolysaccharide (LPS)-stimulated murine macrophages, 
RAW264.7 cells. It was first examined whether Zaluzanin C 
affected on cell proliferation and cell cytotoxicity in RAW264.7 
cells. Since Zaluzanin C did not have any toxic to cells, we used 
Zaluzanin C at a concentration of 0-10 mM for all experiments. 
Zaluzanin C inhibited the release of nitric oxide (NO) by allevia-
ting the protein expression of inducible NO synthase in LPS-treated 
RAW264.7 cells. Furthermore, Zaluzanin C suppressed the rele-
ase of interleukin-6 induced by LPS. Further study indicated that 
Zaluzanin C blocks the translocation of the p65 subunit of nuclear 
factor-kB from cytosol to nucleus, which it is one of the under-
lining mechanisms of the anti-inflammatory action of Zaluzanin 
C. In conclusion, these data suggest that Zaluzanin C might be 
useful for the treatment of inflammatory diseases.
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P11 -050

1,2,3,4,6-penta-O-galloyl-β-D-glucose Suppresses PMA 
and Calcium Ionophore Induced Allergic Response

Ye Rang Choi*, Ji Yeong Kim, Yoon Hee Kim
Department of Food and Nutrition, Daegu University, Korea

1,2,3,4,6-Penta-O-galloyl-β-D-glucose (PGG) is a gallotannin 
isolated from various plants such as Galla Rhois. In the previous 
study, it was reported that PGG had anti-allergic effects by inhi-
biting interleukin (IL)-4 signaling in B cells. However, the effect 
of PGG on basophilic cells remains unclear. Therefore, the aim 
of this study was to investigate the inhibitory effect of PGG on 
mitogen (PMA) and calcium ionophore (A23187)-induced allergic 
response. First, we evaluated whether PGG had cytotoxicity to 
RBL-2H3 cells, a rat basophilic leukemia. PGG had no effect on 
proliferation and cytotoxicity of RBL-2H3 cells. PGG significantly 
suppressed cell degranulation (histamine and β-hexosamini-
dase) as well as inflammatory cytokines production such as IL-4 
and tumor necrosis factor (TNF)-α on PMA and calcium iono-
phore stimulated RBL-2H3 cells. The underlying mechanism of 
PGG on these anti-allergic actions was correlated with the inhi-
bition on translocation of nuclear factor-κB from cytosol to 
nuclear. These data suggest that PGG is potentially effective 
functional compound for the prevention of allergic diseases.

P11 -052

Antioxidant and Anti-inflammatory Activity on Crude 
Extract and Solvent Fractions of Zanthoxylum piperitum

Yong-Bum Lee*, Young-Min Ham, Seon-A Yoon, In-Cheol 
Hong, Sang-Mok Song, Si-Teak Lee, Chang-Sik Ko, Dae-Ju Oh, 
Chang-Suk Kim, Weon-Jong Yoon
Jeju Biodiversity Research Institute (JBRI), Jeju Technopark 
(JTP), Korea

This study describes a preliminary evaluation of the antioxidant 
and anti-inflammatory activity from Zanthoxylum piperitum. Z. 
piperitum was extracted using 80% EtOH and then fractionated 
sequentially with n-hexane, CH2Cl2, EtOAc, and BuOH. To screen 
for antioxidant and anti-inflammatory agents effectively, we 
first examined the inhibitory effect of the Z. piperitum extracts 
on the production of oxidant stresses. In addition, we examined 
the inhibitory effects of Z. piperitum on the production of pro- 
inflammatory factors in murine macrophage cell line RAW 
264.7 stimulated lipopolysaccharide (LPS). Of the sequential 
solvent fractions of Z. piperitum EtOAc fractions was decreased 
production of oxidant stresses and, CH2Cl2 fraction of Z. piperitum
inhibited the production of pro-inflammatory factors. Also, 
CH2Cl2 fraction inhibited production of pro-inflammatory cyto-
kines. These results suggest that Z. piperitum has significant 
effects on antioxidant and anti-inflammatory therapeutic and 
preventive materials.

P11 -051

Hot Water Extract of Roasted Radish Attenuates Renal 
Oxidative Stress Induced by High-fat Diet

Yeonhui Jeon*, Mijeong Kim, Minji Woo, Seongkyung Han, 
Serim Kim, Yeong Ok Song
Department of Food Science and Nutrition, Kimchi Research 
Institute, Pusan National University, Korea

High fat diet (HFD) may induce renal injury through elevating 
the lipid peroxidation and oxidative stress. We previously 
observed that DPPH radical scavenging activity of roasted dried 
radish (RR) was greater than dried radish (DR). In this study, 
whether RR has antioxidant effects against renal oxidative 
stress induced by HFD were investigated in animal model. HFD 
was prepared by adding 20% (w/w) lard to the chow diet. The 
experimental groups were as follows; Mice fed chow diet and 
oral administration of DW (NOR group), or fed HFD and oral 
administration of DW (CON group), or DR (DR group), or RR (RR 
group). Mice were fed DR or RR at 237 mg/kg bw/day for 12 
wks. Renal ROS and ONOO- level of the CON group were higher 
than those in the NOR group (p<0.05), indicating that oxidative 
stress was induced. The elevated ROS and ONOO- level of the 
CON group by HFD decreased when radish extract was admini-
stered (p<0.05). These effects were more profound in the RR 
group than DR group. The level of ONOO- was lower and anti-
oxidant enzyme such as HO-1 regulated by Nrf2 were higher in 
the RR group than DR group (p<0.05), suggesting that compounds 
produced during the roasting process might be responsible for 
these effects.

P11 -053

Anti-inflammatory Activitiy and Action Mechanism of 
Ficus erecta in Murine Macrophage Cell Line RAW 
264.7 Cells

Sang-Mok Song*, Young-Min Ham, Seon-A Yoon, In-Cheol 
Hong, Yong-Bum Lee, Yong-Hwan Jung, Chang-Suk Kim, 
Weon-Jong Yoon
Jeju Biodiversity Research Institute (JBRI), Jeju Technopark 
(JTP), Korea

This study describes a preliminary evaluation of the anti-inflam-
matory activity of Ficus erecta. F. erecta was extracted using 
60% EtOH. The F. erecta dose-dependently inhibited the produc-
tion of inflammatory markers [nitric oxide (NO), inducible nitric 
oxide synthase (iNOS), prostaglandin E2 (PGE2), and cyclooxy-
genase-2 (COX-2)] and pro-inflammatory cytokines [tumor 
necrosis factor-α (TNF-α), interleukin (IL)-1β, and IL-6] induced 
by LPS treatment. To further elucidate the mechanism of this 
inhibitory effect of F. erecta, we studied LPS-induced nuclear 
factor-κB (NF-κB) activation and mitogen-activated protein kinases 
(MAPKs) phosphorylation. F. erecta inhibited the phosphoryla-
tion IκB-á and NF-κB in a dose dependent manner. These results 
suggest that the anti-inflammatory activity of F. erecta results 
from its modulation of pro-inflammatory cytokines and medi-
ators via the suppression of NF-κB activation phosphorylation.
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P11 -054

Anti-obesity Effect of Cultivated Ginseng, Cultivated 
Wild Ginseng and Cultivated Red Ginseng Extract

Harim Kim*, Changhyun Lee1, Mijin Oh2, Namseok Kim, 
Minsun Kim, Dayoung Lee, Chaeryeong Ahn, Chanho Oh, 
Jongsuk Kim3, Jongmin Kim
College of Food Science, Woosuk University, Korea, 1College 
of Korean Medicine, Woosuk University, Korea, 2Korea Food 
Research Institute, Korea, 3JSBio, Seoul, Korea

This study was to investigate whether cultivated ginseng (CG), 
cultivated wild ginseng (CWG) and cultivated red ginseng (CRG) 
extracts influences on the obesity. Male C57BL/6J mice were 
fed a normal diet (N), HFD(60% Kcal fat, C), HFD with CG, CWG 
and CRG extracts (800 mg/kg) for 5 weeks. We observed change 
of total body weight, degree of hepatic lipid accumulation and 
immunohistochemical change of insulin. Also this study attempts 
to use the physiological analysis method to analyze the changes 
of blood lipids, insulin and leptin concentration. The change of 
body weight and size of accumulated lipid droplets in liver 
lobules decreased in all of the experimental groups than the C 
group. In the pancreas, the immunohistochemical density of 
insulin-secreting cells were significantly stronger in the CWG 
and CRG than C group. The levels of serum insulin and leptin 
significantly decreased 55.6%, 54.3% respectively in CWG and 
CRG. The changes of triglyceride, total cholesterol in serum 
decreased in CRG than the C group. Obesity related CG, CWG 
and CRG extracts might have contribute to improvement of 
obesity by regulating the levels of blood lipids and biochemical 
indicator of fat accumulation.

P11 -056

Radioprotective Effects of Sulfated Polysaccharide on γ
-Rays Induced Damage in Skin

Youngheun Jee1,2*, Areum Kim1, So Jin Bing2, Jinhee Cho2, 
Khinm Herath2, Ginnae Ahn3

1Department of Advanced Convergence Technology & Science, 
Jeju National University, Korea, 2Department of Veterinary 
Medicine, Jeju National University, Korea, 3Department of 
Marine Bio-food, Department of Food Technology and 
Nutrition, Chonnam National University, Korea

Sulfated polysaccharide (SP) is a plentiful polypehnol compound 
from seaweed Ecklonia cava. It has been reported to propose 
interesting biological properties, including anti-inflammatory 
and antioxidant. Exposure to ionizing γ-ray induced the produc-
tion of reactive oxygen species and hair follicular cell is the 
most sensitive tissue to γ-ray. Here, we elucidate the protective 
effects of SP on γ-ray induced injury in hair follicular cells. To 
identify the hair follicular cell protection capability of SP, we 
irradiated 8.5 Gy to the whole body of mice at day 6 after depi-
lation. SP were applied once at 17.8 h before irradiation. At 8 h 
after γ-ray irradiation, SP not only decreased apoptosis which 
was suppressed by radiation as shown in control but also 
decreased morphological changes of hair follicles. We also 
found that SP enhanced the proliferation of hair follicular cell. 
Our result suggest that SP radioprotective effects by inhibiting 
apoptosis of radiosensitive hair follicular cells and can SP 
protects hair follicular cells from γ-ray induced damage.

P11 -055

Protoaphin-fb, New Compounds of Galla Rhois, 
Suppresses LPS-stimulated Inflammatory Reactions in 
Murine Macrophage

Heewon Lee*, Yoonhee Kim
Department of Food and Nutrition, College of Engineering, 
Daegu University, Korea

Protoaphin-fb is a phenolic compound, recently newly isolated 
from Galla Rhois. In the present study, it was demonstrated to 
the anti-inflammatory effects of protoaphin-fb in lipopolysac-
charide stimulated murine macrophages, RAW264.7 cells. Proto-
aphin-fb inhibited LPS-induced NO production from a concen-
tration of 2.5 µM in a dose-dependent manner. PGE2 release 
was significantly decreased by protoaphin-fb treatment at the 
5 µM concentration. Protoaphin-fb inhibited LPS-induced iNOS 
and COX-2 protein expression at the concentration of 2.5 µM
or at the 5 µM, respectively. Protoaphin-fb prevented signifi-
cant increases in IL-6 and TNF-α compared with LPS only 
treated group. We determined protein expression of p65 sub-
unit of NF-κB in both cytosolic and nuclear proteins from LPS- 
stimulated RAW264.7 cells using western blot analysis. The 
protein expression of NF-κB p65 was decreased in the nuclear 
fractions of cells by protoaphin-fb treatment at a dose depen-
dent manner. Collectively, these data suggest that protoaphin- 
fb might be useful for the treatment of inflammatory diseases.

P11 -057

Quercetin Inhibits Obesity-induced Hypothalamic 
Inflammation by Reducing Microglia-mediated 
Inflammatory Responses

Jihyun Yang*, Chu-Sook Kim, Rina Yu
Department of Food Science and Nutrition, University of 
Ulsan, Korea

Obesity-induced hypothalamic inflammation is closely associated 
with derangement of metabolic homeostasis, and is implicated 
in metabolic complications and neurodegenerative diseases. 
Activation of microglia, resident macrophage of the central ner-
vous system, is one of the hallmarks of obesity-induced hypo-
thalamic inflammation, however the underlying mechanism 
remains unclear. Here, we demonstrate that microglia accumu-
late lipid droplets in FFA-enriched condition, and these lipid- 
laden microglia (LLM) display pro-inflammatory behavior cha-
racterized by increased levels of MCP-1, IL-6, and IL-1 proteins, 
NO, the microglia activation marker. Quercetin, a naturally 
occurring flavonoid, reduced the inflammatory responses 
mediated by the LLM, and the effect was abolished by a HO-1 
inhibitor. Moreover, quercetin supplementation of HFD-fed 
obese mice reduced hypothalamic inflammatory markers accom-
panied by upregulation of HO-1. These findings suggest that 
quercetin reduces obesity-induced hypothalamic inflammation 
by inhibiting LLM-mediated inflammatory response via HO-1 
induction. Quercetin may be useful for protecting against obesity- 
induced hypothalamic inflammation and related diseases.
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P11 -058

Lipid-laden Astrocytes Participate in Obesity-induced 
Hypothalamic Inflammation by Releasing Inflammatory 
Mediators and by Promoting Activation of Microglia

Jiye Kim*, Yoonhee Kwon, Chu-Sook Kim, Kyoungho Suk1, 
Rina Yu
Department of Food Science and Nutrition, University of 
Ulsan, Korea, 1Department of Pharmacology, Brain Science 
and Engineering Institute, Cell Matrix Research Institute, 
Kyungpook National University School of Medicine, Korea

Obesity-induced hypothalamic inflammation is closely associated 
with various metabolic complications and neurodegenerative 
disorders. Astrocytes, the most abundant glial cells in the cen-
tral nervous system, play a crucial role in pathological hypotha-
lamic inflammatory processes. However, little is known about 
their potential involvement in promoting obesity-related hypo-
thalamic inflammation. Here, we demonstrate that hypotha-
lamic astrocytes accumulated lipid droplet in vitro under satu-
rated fatty acid-enriched conditions mimicking the obese 
environment. The lipid-laden astrocytes display inflammatory 
characteristics, with upregulated inflammatory cytokines (IL-1, 
IL-6, and MCP-1) at the transcript and/or protein level. More-
over, medium conditioned by the lipid-laden astrocytes stimu-
lated chemotaxis by microglia, and upregulated transcripts of 
Iba-1 and inflammatory cytokines in the microglia. These fin-
dings suggest that lipid-laden astrocytes formed in obese con-
ditions promote microglial migration and activation, and hence 
may be crucial for obesity-induced hypothalamic inflammation.

P11 -060

Stellera chamaejasme and Its Isolated Compounds 
Induce Cutaneous Wound Healing and 
Anti-inflammatory Activities

Myungsuk Kim1,2*, Hee Ju Lee1,3, Ahmad Randy1,4, Ji Ho 
Yun1,2, Chu Won Nho1,2

1Natural Products Research Center, Korea Institute of Science 
and Technology, Korea, 2Convergence Research Center for 
Smart Farm Solution, Korea Institute of Science and Tech-
nology, Korea, 3Systems Biotechnology Research Center, 
Korea Institute of Science and Technology, Korea, 4Depart-
ment of Biological Chemistry, Korea, University of Science and 
Technology, Korea

In this study, we assessed the effect of S. chamaejasme and its active 
compounds on cutaneous wound healing. We created full-thickness 
wounds on the backs of SD rat and then applied S. chamaejasme 
extract (SCE) for 2 weeks. In vitro studies were performed using 
HaCaT keratinocytes, Hs68 dermal fibroblasts, and Raw 264.7 macro-
phages with determination of viability (MTT assay), cell migration, 
collagens expression, nitric oxide (NO) production, prostaglandin E2 

(PGE2) production, inflammatory cytokines expression, and β-catenin 
activation. After 7 day, we observed marked healing and reduced 
wound size in SCE-treated mice. In vitro, SCE and active compounds 
enhanced the motility of HaCaT keratinocytes by activating Wnt/β- 
catenin, ERK and phosphatidylinositol 3-kinase (PI3-kinase)/Akt signa-
ling pathways. Furthermore, SCE and active compounds increase 
mRNA expression of collagen 1 and 3 in Hs68 fibroblasts. SCE and 
chamaechromone inhibit NO and PGE2 release and mRNA expression 
of inflammatory mediators in Raw 264.7 macrophages. SCE enhances 
cutaneous wound healing in a murine model and induces migration 
of HaCaT keratinocytes.

P11 -059

Anti-diabetic Effects of Fermented Red Ginseng in 
Streptozotocin-induced Diabetic Rats

Da-Young Lee*, Chan-Ho Oh, Mi-Jin Oh1, Nam-Seok Kim, 
Ha-Rim Kim, Min-Sun Kim, Chae-Ryeong Ahn, Chang-Hyun 
Lee2, Jong-Suk Kim3, Jong-Min Kim3

College of Food & Biotechnology, Woosuk University, Korea, 
1Korea Food Research Institute, Korea, 2College of Korean 
Medicine, Woosuk University, Korea, 3JSBio, Korea

We studied the effects of fermented red ginseng on blood 
glucose and the change of body weight in streptozotocin- 
induced diabetic rats (50 mg/kg). Rats were divided into a 
normal group (N), a diabetic control group (C), Non fermented 
red ginseng group (NRG 500) and fermented red ginseng group 
(FRG 500). The streptozotocin-induced diabetic rats experimental 
groups showed higher increases in blood glucose than N group 
for 4 weeks. And in body weight, experimental groups were 
increased than C group slightly. We conducted a glucose tole-
rance test, GLP-1, insulin in serum of diabetic rats. FRG 500 
group were decreased significantly than the Glu group at 60 
min after glucose injection in the glucose tolerance test. The 
serum glucagon-like peptide-1 (GLP-1) of FRG 500 group (3.35±
0.53 ng/mL) increased by about 83.0% compare with C group 
(1.83±0.17 ng/mL). the serum insulin levels increased by 7.3%, 
45.7% respectlvely in experimental groups (NRG 500-0.30±0.04
ng/mL, FRG 500-0.41±0.05) compare with C group (0.28±0.04
ng/mL). In conclusion, fermented red ginseng is considered to 
be effective in improving by activating insulin and GLP-1 secre-
ting cells in pancreatic islets of diabetic rats.

P11 -061

Chicoric Acid Isolated from Crepidiastrum denticulatum
Alleviates a Nonalcoholic Steatohepatitis by Inhibiting 
Key Regulators of Lipogenesis, Fibrosis, Oxidation, and 
Inflammation

Myungsuk Kim1,2*, GyHye Yoo1,2, Ahmad Randy1,3, Chu Won 
Nho1,2

1Natural Products Research Center, Korea Institute of Science 
and Technology, Korea, 2Convergence Research Center for 
Smart Farm Solution, Korea Institute of Science and 
Technology, Korea, 3Department of Biological Chemistry, 
Korea, University of Science and Technology, Korea

Crepidiastrum denticulatum has beneficial effects on NAFLD 
and liver injury, but its effects on nonalcoholic steatohepatitis 
(NASH) have not yet been determined. This study examined 
the effects of Crepidiastrum denticulatum extract (CDE) and its 
active compound chicoric acid in a mouse model of NASH and 
fibrosis. CDE and chicoric acid were orally administrated to mice 
fed a methionine- and choline-deficient (MCD) diet. HepG2 cells 
in MCD medium were incubated with chicoric acid. MCD-fed 
mice developed the histopathological characteristics of human 
NASH, including altered regulation of lipid metabolism, inflam-
mation, fibrosis, and oxidation-associated expression, along 
with augmented lipoperoxidation. Administration of CDE or 
chicoric acid to MCD-fed mice and HepG2 cells in MCD medium 
reduced oxidative stress by upregulating antioxidant enzymes 
and decreased inflammation by inhibiting pro-inflammatory 
cytokines and NF-κB activation. In addition, CDE or chicoric 
acid reduced fibrosis, apoptosis, and lipogenesis-related gene 
expression and increased AMPK activation both in vivo and in 
vitro. CDE and chicoric acid may be effective in the treatment 
of NAFLD and NASH.
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Beneficial Effect of Chrysanthemum indicum Linne via 
Inhibition of Melanogenesis, Adipogenesis, and 
Up-regulation of Skin Fibril Genes

Ryeong-Hyeon Kim*, Hyeong-Jin Ju, Seong-Ae Lee, Sun-Uk 
Choi, Kae Shik Chun1, Gyo-Nam Kim
Department of Food, Nutrition and Biotechnology, Kyungnam 
University, Korea, 1Guksim Co., Ltd., Korea

Chrysanthemum indicum Linne (CI) is a flowering plant classified 
Asteraceae family. Although various physiological effects of CI 
have been reported, the preventive role and molecular-based 
mechanisms of CI in B16F10 melanoma, human skin fibroblasts 
(HSF), and 3T3-L1 adipogenesis are still unclear. In this study,
we prepared ethanol extract from CI (CIE) and nutri-cosmetic 
function was evaluated. The cytotoxicity of CIE was determined 
by MTT assay. The based on the results of MTT assay, the con-
centration up to 100 μg/mL CIE in 3T3-L1, 400 μg/mL CIE in 
B16F10 and 100 μg/mL CIE in HSF were chosen for further 
studies. The CIE was inhibited B16F10 melanogenesis and 
melanogenic marker genes such as TRP-1 and TRP-2. The CIE 
was increased growth and proliferation and up-regulated skin- 
fibril related genes in HSF. In addition, the CIE was significantly 
and dose-dependently suppression of lipid accumulation and 
mRNA expression levels of adipogenic marker genes in 3T3-L1 
cells. These results suggest that the CIE have the potential as 
ingredient for the development of nutri-cosmetics.

P11 -064

Immunomodulatory Potency of Sargassum horneri via 
Increasing Regulatory T cells in Murine Splenocytes

Youngheun Jee*, Jinhee Cho, So Jin Bing, Areum Kim, Kalahe 
Hewage Iresha Nadeeka Madushani Herath, Ginnae Ahn1, 
You-Jin Jeon2

Department of Veterinary Medicine and Veterinary Medical 
Research Institute, Jeju National University, Korea, 
1Department of Food Technology and Nutrition, Chonnam 
National University, Korea, 2Department of Marine Life 
Science, Jeju National University, Korea

Sargassum horneri, large brown alge, is abundant on the the 
warm waters of eastern Asia, especially the coast of western 
Japan and southern Korea. It has been reported to have several 
effects such as anti-viral activity, anti-coagulant effect, anabolic 
activity on bone metabolism or higher plumbum (Pb) absorption. 
In this study, we investigate whether S. horneri modulate immune 
response using murine splenocytes. S. horneri was enzymatically 
hydrolyzed to prepare water-soluble extract using the Celluclast 
(celluclast enzymatic extract; SHC). SHC increased the cell viabi-
lity and stimulated the proliferation of murine splenocytes. In 
addition, SHC significantly increased CD8+ T cells and CD8+CD25+

regulatory T cells, and granulocytes in flow cytometric assay. 
SHC also increased the secretion of IFN-γ, an important cytokine 
related with innate or adaptive immune responses. Taken toge-
ther, these results suggest that SHC might modulate the immune 
responses in immune-mediated disease.

P11 -063

Fisetin Enhances Depigmentation and Skin Tension via 
CCN2/TGF-β Signaling In vitro and In vivo HRM-2 Mice

Ryeong-Hyeon Kim*, Ah-Reum Lee1, Seong-Ae Lee, Hyeong-Jin 
Ju, Myung-Soo Shon2, Seong-Soo Roh1, Gyo-Nam Kim
Department of Food, Nutrition and Biotechnology, Kyungnam 
University, Korea, 1Department of Herbology, Daegu Haany 
University, Korea, 2Agricultural Corporation Gagopa Healing 
Food Co., Ltd., Korea

Although several beneficial effects of fisetin have been reported, 
the precise role and molecular mechanisms of fisetin in skin 
health both remain unknown. In this study, we observed that 
the fisetin effectively suppressed B16F10 melanogenesis through 
inhibition of tyrosinase activity. In addition, increased skin 
fibril-related genes were up-regulated by fisetin treatment in 
human skin fibroblasts (HSF). In animal study, we induced 
melanogenesis of HRM2 mice (male, n=7/group) by UVB irradi-
ation for 20 days. UVB-induced HRM2 mice showed that the 
significant increased melanin accumulation, however, fisetin 
treatment (25 mg and 50 mg/kg of body weight) dose-depen-
dently and significantly inhibits UVB-induced melanogenesis. In 
line with this, fisetin treatment effectively down-regulated m 
RNA and expression levels of tyrosinase, TRP2, and MITF. In addi-
tion, our inhibitor assay revealed the down-regulated melano-
genic marker genes by fisetin treatment were mediated with 
CCN2/TGF-β signaling pathway. Our results suggest that the 
fisetin has the potential as a depigmentation agent for the deve-
lopment of cosmetic and functional foods design.

P11 -065

Hepatoprotective Effects of Smart-farm Ginseng on 
Carbon Tetrachloride-induced Hepatotoxicity in Mice

Young Geol Yoon*, Geum Su Seong1

Department of Biomedical Science, Jungwon University, 
Korea, 1SME Solution Center, Korea Food Research Institute, 
Korea

Protective effects of mixtures of Smart-farm ginseng (SFG) 
against carbon tetrachloride (CCl4)-induced hepatotoxicity in 
male mice. The mice were administered orally with 50 and 100 
mg/kg of SFG for 14 days. In this study, we not only tested acti-
vity of various plasma enzymes, which are used as indicators of 
liver disease, but also checked the change of liver components 
such as lipid and glutathione contents and activities of several 
liver enzymes. Pretreatment of SFG for two weeks significantly 
reduced the elevated plasma enzyme activities induced by CCl4. 
Pretreatment of SFG also restored the hepatic enzyme, malo-
nedialdehyde formation and depletion of reduced glutathione 
contents induced by CCl4 to near normal levels. These results 
suggest that SFG shows the hepatoprotective effect by reducing 
lipid peroxidation, by reducing the activity of free radical gene-
rating enzymes, and by preserving the hepatic glutathione.
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P11 -066

Anti-adipogenic Effects of Extract from Curcuma longa
L. through Regulation of Adipogenic Transcription 
Factors

Seong-Ae Lee*, Hyeong-Jin Ju, Ryeong-Hyeon Kim, Min-Jun 
Park, Bu-Duk Park1, Gyo-Nam Kim
Department of Food, Nutrition and Biotechnology, Kyungnam 
University, Korea, 1Balhyochon Co., Korea

Curcuma longa L. (CL) has been widely used as a spice in Asian 
countries. Although various biological functions such as anti- 
carcinogenic and anti-inflammatory activities were reported, 
anti-adipogenic effect of CL is relatively unclear. Here, we ana-
lyzed curcuminoid profile of CLE and we illustrated curcumin is 
a major curcuminoid of CLE. In addition, anti-oxidant and anti- 
adipogenic effects of extract of Curcuma longa L. (CLE) were 
evaluated. The treatment of CLE dose-dependently inhibited 
lipid accumulation of 3T3-L1 adipocytes without cytotoxic effect. 
Inhibited size and number of lipid droplets were observed in 
CLE treatment. The RT-PCR analysis revealed that the CLE inhi-
bited 3T3-L1 adipogenesis through down-regulation of adipo-
genic transcription factors. Our results suggest that the CLE has 
the potential as a natural anti-obese material for preventing 
obese-related disease.

P11 -068

Development of Anti-adipogenic Natural Compounds 
from Ginseng Berry

Junsub Park*, Bo Ram Jo, Sang Yoon Kim, Jeong Hoon Kim, 
Hyun Soo Kim, Jeong Won Ahn, Seung Tae Kim, Su Kil Jang, 
Seong Soo Joo
Gangneung-Wonju National University, Korea

Obesity, most commonly caused by a combination of excessive 
food intake, lack of physical activity, and genetic susceptibility, 
is an abnormal condition in which excess fats are accumulated 
in our body. Although adipocytes plays an important role in 
energy storage, thermoregulation, and releasing hormones 
including adipokines and cytokines, high-fat diet and high amount 
of food intake may cause obesity by excessive increasing adipo-
genesis in our body. Therefore, inhibition of adipogenesis has 
been a major therapeutic target for obesity. Our results demon-
strated that ginseng berry processed by several steps, such as 
fermentation and steaming, effectively decreased the markers 
for adipogenesis (i.e. FABP4, PPAR gamma, adiponectin, and 
GLUT4). Gas chromatography mass spectrometry indicated that 
the processed ginseng berry (GB) contained various unsaturated 
fatty acid and we believed that these compounds may have a 
PPAR gamma modulating effect, which is a major target for 
anti-obese therapies. In conclusion, GB has a great potential 
against obesity by regulating adipogenesis and by modulating 
PPAR gamma signal pathways.

P11 -067

Sulfuretin Promotes Osteogenesis via TGF-β Activation

Seo-Hyuk Chang*, Byung Hyun Jang, No-Joon Song, Suji Kim, 
Kye Won Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

We explored the effects of sulfuretin isolated from Rhus verni-
ciflua on osteogenesis. Sulfuretin up-regulated mRNA expres-
sions of alkaline phosphatase and osterix in both C3H10T1/2 
cells and MC3T3-E1 cells. Also, sulfuretin induced alkaline phos-
phatase activity in C3H10T1/2 cells. The effects of sulfuretin on 
osteogenesis were also observed in mouse primary bone mar-
row cells. We next investigated the mechanism of sulfuretin in 
pro-osteogenic effects. Sulfuretin induced TGF-β target genes, 
SMAD7, PAI-1 and P21, but not other pathway target genes. 
The effects of sulfuretin were abolished by inhibition of TGF-β
signaling by SB-431542, TGF-β signaling specific inhibitor, and 
siRNA of SMAD2/3. Taken together, we showed that the pro- 
osteogenic effects of sulfuretin through TGF-β signaling has 
therapeutic potential for the prevention of bone-related dis-
orders such as osteoporosis.

P11 -069

Newly Identified Pro-adipogenic Small Molecules 
Induced Complement Factor D Regulate Lipid 
Accumulation and Adipogenesis

Byung-Hyun Jang*, No-Joon Song, Suji Kim, Seo-Hyuk Chang, 
Kye-Won Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Adipocytes are differentiated by various transcriptional factor 
integrated on the master regulator, Pparγ. To search new genes 
that were important role in adipocyte differentiation, preadi-
pocytes were treated with three newly identified pro-adipogenic 
small molecules and GW7845 (a Pparγ agonist) for 24 h and 
transcriptional profiling was analyzed. Four genes, Pparγ, Cfd, 
Ccl9, and Gipc2 were induced by more than one kind of small 
molecules but not by GW7845. Cfd and Ccl9 only were expressed 
in adipocytes and they were induced in obese mice, suggesting 
their roles in adipocytes and obesity. Small hairpin RNA (shRNA) 
induced degradation of Cfd in preadipocytes that reduce lipid 
accumulation and expression of adipogenesis markers during 
adipocyte differentiation. Overexpression of Cfd induce adipo-
cyte differentiation, C3a production and C3aR target gene 
expression. Similarly, treatments with C3a or C3aR agonist 
(C4494) also promoted adipogenesis. C3aR knockdown repre-
ssed adipogenesis and signaling in Cfd-mediated pro-adipo-
genic axis. Together, these data show the role of Cfd in adipo-
genesis and underscore the application of small molecules to 
identify genes in adipocytes.
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P11 -070

Antioxidant and Anti-inflammatory Effects of Sorghum 
bicolor Fractions on Murine Macrophage RAW 264.7 
Cells

In-Cheol Hong*, Sang-Mok Song, Yong-Bim Lee, Seon-A Yoon, 
Dae-Ju Oh, Si-Taek Lee, Weon-Jong Yoon, Chang-Suk Kim, 
Young-Min Ham
Jeju Biodiversity Research Institute (JBRI), Jeju Technopark 
(JTP), Korea

This study describes an evaluation of antioxidant and anti-infla-
mmatory activity of Sorghum bicolor fractions. Sorghum bicolor
was extracted using 50% ethanol and then fractionsated sequ-
entially with n-hexane, methylene chloride, ethyl acetate, and 
butanol. To screen antioxidant and anti-inflammatory agents 
effectively, we examined the inhibitory effect of the Sorghum 
bicolor fractions on the production of oxidant stresses (DPPH). 
In addition, we examined the inhibitory effects of Sorghum 
bicolor fractions on the production of pro-inflammatory factors 
(NO, iNOS, COX-2 and PGE2) in murine macrophage RAW 264.7 
cells activated with lipopolysaccharide (LPS). Of the sequential 
solvent, methylene chloride fractions decreased production of 
oxidant stresses and inhibited the production of pro-inflam-
matory factors. These results suggest that Sorghum bicolor is a 
possible antioxidant and anti-inflammatory therapeutic plant.

P11 -072

Beneficial Effect of Extract from Curcuma longa L. in 
Skin Health through Inhibition of Melanogenesis and 
Up-regulation of Skin Fibril-related Genes

Hyeong-Jin Ju*, Seong-Ae Lee, Ryeong-Hyeon Kim, Min-Jun 
Park, Bu-Duk Park1, Gyo-Nam Kim
Department of Food, Nutrition and Biotechnology, Kyungnam 
University, Korea, 1Balhyochon Co., Korea

We aimed to evaluate the beneficial function and role of extract 
from Curcuma longa L. (CLE) in skin health. Excessive melanin 
accumulation causes the skin pigmentation diseases such as 
hyperpigmentation, melasma and freckles. Thus, we employed 
B16F10 melanoma and human skin fibroblasts (HSF) in this study. 
Here, the treatment of CLE significantly and dose-dependently 
suppressed the melanogenesis of B16F10 melanoma. We revealed 
that the CLE inhibit B16F10 melanogenesis through regulation 
of tyrosinase activity, mRNA expression levels of MITF, TRP1, 
and TRP2. In addition, the CLE treatment exerted the up-regu-
lation of skin fibril-related genes such as fibronectin, collagen, 
and pro-collagen in HSF by RT-PCR analysis. Our results indicate 
that the CLE would be used as a nutri-cosmetic material for 
maintaining healthy skin.

P11 -071

Inhibition of Melanogenesis by Malaxinic Acid from 
Pear (Pyrus pyrofolia Nakai) Fruit in Mouse Melanoma 
Cells

Xuan Truong*, Seo-Hee Park, Yu-Geon Lee, Jae-Hak Moon1, 
Tae-Il Jeon
Department of Animal Science, Chonnam National University, 
Korea, 1Department of Food Science and Technology and 
Functional Food Research Center, BK21 Plus Program, and 
Chonnam National University, Korea

We have previously reported that malaxinic acid (MA) is one of 
the main compounds in the pear (Pyrus spp.) extract (PE). 
Although MA has been reported to exert antibacterial and 
anticancer activities, a little is known about its biological effects 
and molecular mechanism of action. This study was aimed at 
investigating whether MA modulates α-melanocyte-stimulating 
hormone (α-MSH)-induced melanogenesis in B16 melanoma 
cells. Treatment with PE and MA significantly suppressed both 
secreted and cellular melanin contents without cytotoxicity. In 
contrast to a positive control, arbutin, MA has no direct inhi-
bitory effect on L-tyrosine oxidation by mushroom tyrosinase, 
but cellular tyrosinase activity was inhibited. The mRNA and 
protein expression of tyrosinase and tyrosinase-related proteins 
was also suppressed by MA. MA treatment markedly blocked α
-MSH-mediated induction of MITF via the inhibition of its 
promoter activation. Furthermore, we showed that MA reduced 
melanogenesis by decreasing cAMP-responsive element-binding
protein phosphorylation. Our results suggest that MA may be 
promising as an antimelanogenic component in biomedicine, 
food, and cosmetic industry.

P11 -073

Chlorogenic Acid Ameliorates Alcohol-induced Liver 
Injury in Mice by Inhibiting Apoptosis and Inflammation 
through Oxidative Stress

Hyunjin Kim*, Jeong Hoon Pan1, Sung Hwan Kim, Hanvit Cha, 
Seoyoon Lee, Hyeong Jun Ku, Young Jun Kim1, Jin Hyup Lee1, 
Jeen-Woo Park
School of Life Sciences & Biotechnology, Kyungpook National 
University, Korea, 1Department of Food & Biotechnology, 
Korea University, Korea

Alcoholic liver disease (ALD) is a major factor of death from 
liver injuries which encompass steatosis, steatohepatitis, fibrosis, 
cirrhosis and hepatocellular carcinoma. Excessive consumption 
of ethanol induces variety reactive oxygen species in animal 
liver and this activates oxidant-sensitive signaling cascades inclu-
ding stress-activated protein kinases, transcription factors and 
modulators of apoptosis. Because increasing levels of oxidative 
stress is closely related with ALD, a number of studies have 
investigated the benefits of antioxidants. Chlorogenic acid 
(CGA) which have antioxidant properties is in many dietary 
plants. Recent studies show consumption of CGA has health 
benefits. We hypothesized CGA supposed to inhibit pathoge-
nesis of ALD because of its antioxidant effects. We found the 
protective effect of CGA from liver injuries in vivo ALD model; 
Reduced responsiveness of alcohol-induced-steatosis, lower 
levels of inflammation, diminished apoptotic cell death and 
fibrosis due to reduced levels of oxidative stress. These findings 
suggest that CGA could protect ALD and the application on 
supplements would be possible.
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P11 -074

The Photoprotective Effects of Flavonoid on UVB 
Irradiated Human Dermal Fibroblast

Jin Young Yoo*, Jong Hun Lee
Department of Food science and Biotechnology, College of 
Life Science, CHA University, Korea

Ultra violet in the sunlight is one of the main factors that induce 
photo damage in skin. Because ultra violet B (UVB) promotes 
reactive oxygen species (ROS) that causes DNA damage and 
inflammation in skin, it is very important to lower the level of 
ROS for the health of skin. The transcription factor nuclear factor- 
erythroid 2-related factor-2 (Nrf2) is in charge of regulating 
antioxidant in response to oxidative stress. Neohesperidin dihy-
drochalcone (NHDC) derived from citrus has protective effects 
against oxidative damage. Thus, we observed the photoprotec-
tive effects of NHDC on human dermal fibroblast (HDF) through 
Nrf2 activation. Cell viability and compounds’ proper concen-
trations were set by MTS assay. Compound treatment increased 
protein expression level of collagen type I alpha 1 (COL1A1) but 
reduced expression of Nrf2 in cell lysate. Similarly, the protein 
expression level of COL1A1 is up-regulated. In contrast, the down- 
regulated expression of matrix metalloproteinase-1 (MMP-1) 
was observed in culture media. These results demonstrate that 
modified flavonoids affect photoprotective effects on UVB irri-
tated HDF.

P11 -076

Antioxidant and Anticancer Effects of Extracts of Fruits 
and Leaves from Elaeagnus umbellate in HT29 and 
A549 Cells

Min Ju Kim*, Seun-Ah Yang
Major in Food Science and Technology, Keimyung University, 
Korea

To investigate the potential of Elaeagnus umbellata (Elaeagna-
ceae, Pinkpap borisu) as functional food material, the biological 
activities including antioxidant and anticancer effects of EtOH 
and H2O extracts from different parts (leaves, fruits, mixtures) 
of the plant growing in Gyungsangnamdo Hapcheon were eva-
luated. Among the extracts, leaves EtOH extract had the highest 
total phenolic content and DPPH radical scavenging effect with 
an IC50 value of 7.36 μg/mL. Anti-proliferative effect of the cancer 
cells were evaluated by MTT and SRB assay. The leaves EtOH 
extract had significant cytotoxicity effect on HT29 human colon 
cancer and A549 human lung cells in a dose dependent manner. 
Moreover, the leaves extracts induced caspase 3 activity in both 
cells. Additionally, lycopene contents in the fruits extracts were 
measured by HPLC. The data showed that lycopene contents in 
EtOH and H2O extracts were 41.3 mg/g and 35.5 mg/g freeze- 
dried power, respectively.

P11 -075

Effects of Extraction Time on the Radical Scavenging, 
Anti-inflammatory Properties and Tricin Contents in 
70% Ethanol Extracts from Zizania latifolia

Mi Sun Lim*, Min Jeong Kim, Na Eun Hwang, Se-Ho Park1, 
Seun-Ah Yang
Major in Food Science and Technology, Keimyung University, 
Korea, 1Institute of Natural Science, Keimyung University, 
Korea

Zizania latifolia is a fascicular plant grown in fresh water and is 
mainly distributed in Korea. Although Z. latifolia has been used 
in Korean traditional medicine for a variety of diseases, the 
effects of extraction condition on the biological activities and 
tricin contents in Z. latifolia extract have not been studied 
scientifically. Previously, we reported that tricin and its deriva-
tives in ethanol extract from Z. latifolia are the major active 
constituents for anti-inflammation and anti-allergy activities. 
To test anti-inflammatory activity of 70% ethanol extracts (2, 4, 
6, and 8 h at 80°C), nitric oxide (NO) production was measured 
in LPS-stimulated RAW 264.7 cells. DPPH and ABTS radical 
scavenging in vitro activities were measured in the extracts. NO 
production was increased dramatically to 23.35±0.48 µM upon 
stimulation by LPS (100 ng/mL) for 18 h. The extract showed 
strongest inhibition for NO production in a dose-dependent 
manner and it showed no cytotoxicity. For quantification of 
tricin and its derivatives, samples were analyzed by LC/MS-MS. 
Our results showed the correlation between the tricin contents 
and the anti-inflammatory activity.

P11 -077

Anti-inflammatory Effect of Polyunsaturated Fatty Acid 
from Astrias Amurensis in LPS-stimulated RAW 264.7 
Cells

Monmai Chaiwat*, Seok Hyeon Go, Wu Jung Park
Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

Starfish have been investigated as a potential source of bioac-
tive marine natural products. Astrias amurensis, Korean seaside 
starfish, is a marine organism to damage fishing industry, whereas 
it has been suggested as a potential source for functional mate-
rials. The present study was undertaken to examine the effect 
of PUFA from the organs of starfish A. amurensis on the anti- 
inflammatory activity in RAW264.7 macrophage cells. Using 
LPS-stimulated RAW264.7 cells, we found that PUFA from skin, 
gonad and d-gland of starfish exhibited anti-inflammatory 
activities by decreasing the production of nitric oxide. With 
skin fatty acids, it decreased the nitric oxide production with-
out cytotoxicity in the range of study whereas gonad and d-gland 
fatty acid had the cytotoxicity at the high concentration (2.5-4.0% 
Fatty acid). PUFA effectively suppressed the expression of infla-
mmatory cytokines, TNF-α, IL-1β and IL-6, from LPS-stimulated 
RAW264.7 cells. We also demonstrated that the expression of 
COX-2 mRNAs which is primarily responsible for inflammation 
also was suppressed. These results indicated that A. amurensis
has a potential source for anti-inflammation.
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P11 -078

Functional Properties of ‘Fuyu’ Persimmon Disordered 
after Long Term Cold Storage

Sungjin Park*, EnuJoo Baek, Jun Tae Kim
Department of Food Science and Technology, Keimyung 
University, Korea

Various postharvest technologies have been applied to extend 
the shelf life of ‘Fuyu’ persimmon. Pre-drying is one of the effec-
tive postharvest technologies to reduce the storage disorders 
such as peel blackening and flesh softening. However, over 
30-40% of persimmons were still shown one of the disorders 
when after storage at 0°C for 40 day. In this study, functional 
properties of the disordered persimmons were investigated 
with three different parts of the persimmon such as flesh, seed, 
and flower bud. Active compounds were extracted using 70% 
ethanol from flesh, seed and flower bud. The yields of extract 
were 15.5% for flesh, 13.8% for flower bud, and 10.5% for seed, 
respectively. Total polyphenol contents were 178.2 μg/mg in 
flower bud, 175.5 μg/mg for seed, and 4.81 μg/mg for flesh. 
Antioxidant effects of these extracts were also investigated by 
measuring the radical scavenging activity using DPPH and ABTS 
test. This result showed a great potential of seed and flower 
bud extracts as new functional materials.

P11 -080

Protection of Capsosiphon fulvescens Extract against 
Alcoholic Fatty Liver in Cells

Haneul Jo*, Jeongjin Park, Yanghee You1, Yoo-Hyun Lee2, 
Su-il Kim3, Woojin Jun
Division of Food and Nutrition, Chonnam National University, 
Korea, 1College of Human Ecology, Chonnam National 
University, Korea, 2Department of Food and Nutrition, 
University of Suwon, Korea, 3Marine Biotechnology Research 
Center, Korea

In this study, protective effect of 10% ethanol extract (CFE) was 
investigated against fatty liver induced by ethanol in HepG2 
cells transfected with CYP2E1. Ethanol increased the fat accu-
mulation, while CFE decreased level of intracellular TG and fat 
accumulation. CFE showed the decreased CYP2E1 expression. 
Levels of SREBP-1c and ACC mRNA expressions related to fatty 
acid synthesis were elevated by ethanol treatment. On the 
other hand, AMPK, PPAR-α and CPT-1 expression levels were 
decreased. Treatment of CFE recovered the levels of AMPK, 
SREBP-1c, ACC, CPT-1, and PPAR-α mRNA expressions. These 
results suggest that CFE possessed the potential to ameliorate 
the alcoholic fatty liver damage.

P11 -079

Antioxidative Activities of Extracts from Dendropananx 
morbifera Leaves and Branch

Shintae Kim*, Jeongjin Park, Yanghee You1, Yongjae Kim2, 
Jeongmin Lee3, Woojin Jun
Division of Food and Nutrition, Chonnam National University, 
Korea, 1College of Human Ecology, Chonnam National 
University, Korea, 2HBJbiofarm.Co., Ltd. Research Institute, 
Korea, 3Department of Medical Nutrition, Kyung Hee 
University, Korea

This study was performed to investigate the antioxidative effects 
of the extracts Dendropananx morbifera. The leaves and branch 
of D. morbifera were extracted with water (DLW and DBW, res-
pectively), 20% ethanol (DLE20 and DBE20, respectively), and 
50% ethanol (DLE50 and DBE50, respectively). Total phenolic 
and flavonoid levels of DBE50 exhibited higher than five extracts. 
The antioxidant potentials of extracts from D. morbifera were 
investigated using DPPH and ABTS assays. Of the six extracts, 
DBE50 had relatively high radical scavenging activity on DPPH 
and ABTS. Anti-lipid peroxidation of extracts was investigated 
using thiobarbituric acid reactive substances assay. DLE20, DLE50, 
DBE20, and DBE50 showed higher anti-lipid peroxidation than 
other extracts. Antioxidant capacities of six extracts were inve-
stigated using oxygen radical absorbance capacity (ORAC) assay. 
ORAC assay results were similar to the results of DPPH. Based 
upon the results, it is suggested that DBE50 was a natural anti-
oxidant material for health, which leads to a good ingredient 
for functional food.

P11 -081

Protective Effects of Extracts from Dendropanax 
morbiferus in C2C12 Myoblast Cells

Suhwa Jeon*, Jeongjin Park, Yanghee You1, Youngjae Kim2, 
Jeongmin Lee3, Woojin Jun
Division of Food and Nutrition, Chonnam National University, 
Korea, 1College of Human Ecology, Chonnam National 
University, Korea, 2HBJbiofarm.Co., Ltd. Research Institute, 
Korea, 3Department of Medical Nutrition, Kyung Hee 
University, Korea

This study aimed to investigate antioxidant activities of five 
extracts from Dendropanax morbiferus. Dendropanax morbi-
ferus shoot (DS) and whole Dendropanax morbiferus (DM) were 
extracted with water (DSW and DMW), 20% ethanol (DME20) 
and 50% ethanol (DSE50 and DME50). Total phenolic compounds 
and flavonoids levels of water, 20% -, and 50% - ethanol extracts 
were similar to each other. The cell toxicity of DSW, DME20, 
and DME50 on C2C12 cell were not found at concentrations of 
500 μg/mL. DMW and DSE50 showed no cytotoxicities up to 
400 μg/mL. DME50 showed superior protection against H2O2- 
induced oxidative stress in C2C12 myoblast cells compared to 
other samples. As a result, Dendropanax morbiferus extracts 
was confirmed to possess the significant antioxidant properties, 
which suggests its potential as a functional ingredient for food 
application.
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P11 -082

Protective Effects of Extracts from Trapa japonica 
Flerow, Curcuma longa L, Houttuynia cordata Thunb, 
Dendropanax morbifera Nakai, Ulmus macrocarpa 
Hance, Nelumbo nucifera Gaertn and Camellia sinensis
Seed againist Hangover

Hyunmi Lee*, Haneul Jo, Yanghee You1, Jeongjin Park, 
Changsik Jeong2, Minjae Lee2, Woojin Jun
Division of Food and Nutrition, Chonnam National University, 
Korea, 1College of Human Ecology, Chonnam National 
University, Korea, 2Nutriplan Co., Ltd., Korea

Trapa japonica Flerow (TF), Curcuma longa L (CL), Houttuynia 
cordata Thunb (HT), Dendropanax morbifera Nakai (DN), Ulmus 
macrocarpa Hance (UH) and Nelumbo nucifera Gaertn (NG) 
were extracted with hot water, While Camellia sinensis Seed 
(CS) was extracted with 70% ethanol. This study investigated 
the effects of 7 extracts on antioxidant activities and the allevi-
ation of an alcohol induced hangover. First, antioxidative acti-
vities of each 7 extract were measured by phenolic compounds 
and flavonoid contents, and free radical scavenging abilities by 
DPPH and ABTs. Secondly, the influence of 7 extracts was deter-
mined on alcohol metabolism by the detection of reduced 
nicotinamide adenine dinucleotide (NADH) by alcohol dehydro-
genase (ADH) and acetaldehyde dehydrogenase (ALDH). As a 
results, TF, CL, HT, and NG showed the relatively high activities 
in yeast ADH and ALDH among the 7 extracts. These 4 extracts 
were also found the good antioxidant and free radical scaven-
ging activities. Based upon these results, 4 extracts could be 
developed as functional foods for the prevention and treat-
ment of hangover.

P11 -084

Kirenol Enhances Myogenic Differentiation of L6 
Myoblasts through Akt/mTOR/p70S6K/4EBP1 Signaling 
Pathway

Mi-Bo Kim*, Changhee Kim, Jae-Kwan Hwang
Department of Biotechnology, College of Life Science and 
Biotechnology, Yonsei University, Korea

Myogenic differentiation plays a key role in skeletal muscle 
development and regeneration, which proceses are implicated 
in muscle atrophy associated with aging or pathological condi-
tions. Kirenol is a natural diterpenoid compound isolated from 
Herba Siegesbeckia. The present study evaluated the stimula-
tory effect of kirenol on myogenic differentiation of L6 myoblasts 
through the activation of the Akt/mammalian target of rapamycin 
(mTOR)/70-kDa ribosomal S6 kinase (p70S6K)/4E-binding pro-
tein 1 (4EBP1) signaling pathway. Kirenol enhanced myogenic 
differentiation by increasing formation of myosin heavy-chain 
(MHC) myotubes along with increased diameter and fusion. 
Kirenol up-regulated the myogenic regulatory factors, including 
myoD, myogenin, and MHC. In addition, kirenol effectively acti-
vated the Akt/mTOR signaling pathway, which stimulated down-
stream targets such as p70S6K, and 4EBP1 phosphorylation. 
Overall, kirenol is capable of enhancing the myogenic differen-
tiation of L6 myoblast through the activation of the Akt/mTOR/ 
p70S6K/4EBP1 signaling pathway, suggesting its potential as a 
natural agent for treatment of muscle atrophy.

P11 -083

Effects of Endurance Exercise Capacity and Antioxidant 
Activities of Hot Water Extract from Curcuma longa L.

Hyejin Jeong*, Suhwa Jeon, Jeongjin Park, Yanghee You1, 
Yungjae Kim2, Jeongmin Lee3, Kyungmi Kim4, Woojin Jun
Division of Food and Nutrition, Chonnam National University, 
Korea, 1College of Human Ecology, Chonnam National 
University, Korea, 2HBJbiofarm.Co., Ltd. Research Institute, 
Korea, 3Department of Medical Nutrition, Kyung Hee 
University, Korea, 4Department of Biofood Analysis, Korea Bio 
Polytechnic, Korea

The aim of this study was to investigate the effect of endurance 
exercise capacity of the how water extract from Curcuma longa 
L. (CLW) in mice and its antioxidant activity. For the endurance 
exercise capacity, mice were divided into two groups; Exercise 
control (Ex-CON), and exercise CLW (Ex-CLW). Ex-CLW showed 
significantly prolonged swimming time as compared to Ex-CON. 
Measurement about antioxidant capacity of CLW was evalu-
ated by measuring DPPH and ABTs radical scavenging activities, 
and oxygen radical absorbance capacity (ORAC). The radical 
scavenging activities and ORAC were 20.1±0.10%, 34.3±0.17%,
and 233.7±14.08 mM TE/g, respectively. These results suggest 
that CLW might have the capability to increase the endurance 
exercise capacity by antioxidant activities.

P11 -085

Dibenzoylmethane Suppresses Lipid Accumulation and 
Oxidative Stress by Regulating Nrf2-Keap1 Pathway in 
Adipocyte

Joohyoun Kim*, Smee Kang, Yuna Jung, Jungil Hong, 
Hyeon-Son Choi
Department of Food Science and Technology, College of 
Natural Science, Seoul Women’s University, Korea

Dibenzoylmethane (1,3-Diphenyl-1,3-propanedione, DBM) is 
an aromatic 1,3-diketone dervatives of curcumin, and contained 
in licorice root. The aim of this study is to investigate the effects 
of DBM on lipid accumulation and oxidative stress in 3T3-L1 
cells. DBM effectively inhibited lipid accumulation during adipo-
genesis, and its inhibitory effect was shown to be due to the 
down-regulation of adipogenic factors such as CCAAT-enhancer- 
binding protein-α (C/EBPα), peroxisome proliferator-activated 
receptor γ (PPARγ), and fatty acid-binding protein 4 (FABP4). 
DBM was generally observed to exert its inhibitory effect on 
lipid accumulation in early adipogenic stage (day0-2) by regula-
ting early adipogenic factors including CCAAT-enhancer-binding 
protein-β (C/EBPβ), C/EBPδ, Krueppel-like factor (KLF) 2. In addi-
tion, intracellular ROS production was effectively reduced with 
DBM treatments in Nitro blue Tetrazolium (NBT) and Dichloro- 
dihydro-fluorescein diacetate (DCFH-DA) assays. This DBM- 
mediated decrease of ROS production was related to the regu-
lation of Nrf2-keap1 pathway; DBM significantly increased 
protein expressions of Nrf2 and its target gene, HO-1.
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P11 -086

Estimation of Antioxidant Properties of Celery Seed 
Ethanol Extract Using In vitro Assays and in Oil-in-water 
Emulsions 

Min-Ah Kim*, Da-Young Ham, Young-Hyun Lee, Ji-Hye Lee, 
Ki-Hyo Jang, Mi-Ja Kim
Department of Food and Nutrition, Kangwon National 
University, Korea

Celery seeds is applied in celery salt, bouquet garni, pickling, 
and curry spice blends. The antioxidant properties of celery 
seed ethanol extract were tested using in vitro assays and 
oil-in-water (O/W) emulsions. Total phenolic contents, total 
flavonoids contents, DPPH radical scavenging, ABTS radical 
cation scavenging activity, and FRAP reducing power were used 
for antioxidant properties, and headspace oxygen content, lipid 
hydroperoxides, and conjugated dienes were determined for 
the degree of oxidation. The DPPH radical and ABTS radical 
cation inhibitory effect of 80% ethanol extract was about 63.4 
and 23.3% at 0.5 mg/mL, respectively. Further, FRAP value was 
0.49 mM ascorbic acid equivalent at 2.5 mg/mL. In O/W emul-
sions under light photosensitization, headspace oxygen content 
was significantly higher than control (p<0.05). O/W emulsion 
containing celery seed ethanol extract had significantly low 
lipid hydroperoxides compared to the control (p<0.05). These 
results suggest that the ethanol extract of celery seed posse-
sses the antioxidant activities and its high antioxidant activity 
could be useful to food additives in food matrices.

P11 -088

Probiotic Effect of Lactobacillus acidophilus Strain A4 
on the Longevity of Host in Caenorhabditis elegans 
Animal Model

Mi Ri Park1*, Seok Jun Son1,2, Sangdon Ryu1, Jong Woo Yun1, 
Oh Yong Kwon1, Dong Gyu Kang1, Young Jun Nam1, Brighton 
E. Maburutse1, Sangnam Oh1, Joa Hyoung Cho1, Younghoon 
Kim1

1Department of Animal Science and Institute of Milk 
Genomics, Chonbuk National University, Korea, 2Agency of 
National Food Cluster, Korea

Even though the immune response of C. elegans to pathogen 
infections is well established, very little is discovered about the 
impacts of health promoting-probiotic bacteria on C. elegans 
host responses. Here, we found that the probiotic bacterium L. 
acidophilus strain A4 is not harmful to C. elegans. We showed 
that conditioning with L. acidophilus strain A4 strongly colonized 
in the C. elegans nematode intestine (plate count and TEM image), 
significantly prolonged the lifespan of C. elegans. Importantly, 
whole transcriptome analysis and transgenic worm assays showed 
that health-promoting effects of L. acidophilus strain A4 were 
mediated by the presence of nuclear hormone receptor (NHR) 
family. Taken together, we describe a new C. elegans based 
system for the screening of novel probiotic activity and our find-
ings demonstrate that pre-conditioning with probiotic bacterium 
L. acidophilus strain A4 may positively stimulate the longevity 
and resistance to foodborne pathogen infections of C. elegans 
host.

P11 -087

Antioxidant Effects of Ethanol Extract of Fennel 
through In vitro Assays and Real Food System

Hee-Jin Kim*, Su-Jeong Kang, Sun-Hyun Ju, Sun-Hwa Yu, 
Jin-Ah Park, Mi-Ja Kim
Department of Food and Nutrition, Kangwon National 
University, Korea

Fennel, a plant belonging to carrot family, has a long history of 
herbal uses. Traditionally, fennel seeds are used as anti-inflam-
matory, analgesic, carminative, diuretic, and antispasmodic 
agents. Dried fennel seed is an aromatic, anise-flavored spice, 
brown or green in color when fresh, slowly turning a dull grey 
as the seed ages. The present study was conducted to examine 
the antioxidant activities through in vitro and real food system. 
The 80% ethanol extract of fennel exhibited good DPPH radical 
and ABTS radical cation scavenging activities, showing 57.8 and 
10.8% at 0.5 mg/mL, respectively. Furthermore, FRAP value 
was 0.24 mM ascorbic acid equivalent at 1 mg/mL. In real food 
system, lipid hydroperoxides and conjugated dienes were 
significantly decreased than control (p<0.05). The results of the 
present investigation showed significant variations in antioxi-
dant activities in 80% ethanol extract of fennel and it could be 
used as a natural ingredient in food processing and lipid oxidant.

P11 -089

Synbiotic Interaction bewteen Lactobacillus rhamnosus
Strain GG and Tagatose in a Dextran Sulfate Sodium 
(DSS)-induced Colitis Model

Sangnam Oh1*, Seok Jun Son1,2, Mi Ri Park1, Sangdon Ryu1, 
Ju Hwan Shin1, Dong Ju Kim1, Ju Hyang Song1, Brighton E. 
Maburutse1, Younghoon Kim1

1Department of Animal Science and Institute of Milk 
Genomics, Chonbuk National University, Korea, 2Agency of 
National Food Cluster, Korea

Synbiotics, the combination of prebiotics and probiotics, has 
been shown to produce synergistic effects that promote gastro-
intestinal well-being of host. Tagatose is a low calorie food 
ingredient with putative health-promoting benefits. Here, we 
investigated its synbiotic impact between Lactobacillus rham-
nosus strain GG (probiotics) and tagatose (prebiotics) in the 
dextran sulfate sodium (DSS)-induced colitis mouse animal 
model. Initally, body weight, food intake, and clinical scores 
were dramatically decreased after treatment with DSS, whereas 
these effects were palliated by the addition of L. rhamnosus
strain GG, tagatose, or both. In our metagenome analysis, the 
critical changes including increase in Proteobacteria and decrease 
in Firmicutes were found to be due to DSS treatment. In contrast 
to DSS-induced colitis at the phylum level, the taxonomic com-
position at the phylum level showed a considerable recovery in 
fecal microbiota induced by L. rhamnosus strain GG and taga-
tose. Importantly, this study highlight the potential application 
of tagatose and L. rhamnosus strain GG as a synbiotic partner 
in functional dairy foods including yogurt and cheese.
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P11 -090

Oxyresveratrol-containing Ramulus mori Ethanol Extract 
Attenuates Acute Colitis through Suppressing 
Inflammation and Increasing Mucin Secretion

Dahyun Hwang1*, Hyun A Jo2, Jeong-Keun Kim3, Young-Hee 
Lim1,2,4

1Department of Public Health Science (BK21 PLUS Program), 
Graduate School, Korea University, Korea, 2Department of 
Integrated Biomedical and Life Sciences, Graduate School, 
Korea University, Korea, 3Department of Chemical Engineering 
and Biotechnology, Korea Polytechnic University, Korea, 
4Department of Laboratory Medicine, Korea University Guro 
Hospital, Korea

Controlling of inflammation and mucin retaining are important to 
prevent inflammatory bowel disease. The aim of this study is to 
investigate the anti-inflammatory effect and mucin secretion of the 
ethanol extract of Ramulus mori containing oxyresveratrol (ERMO). 
Anti-inflammatory effect of ERMO was measured in both lipopoly-
saccharide (LPS)-induced RAW 264.7 macrophage cell and dextran 
sulfate sodium (DSS)-induced mouse colitis model. Disease activity 
index (DAI) and histological change were measured in DSS-induced 
C57BL/6N mouse colitis model. To measure mucin secretion, we 
detected mucin (MUC)2 and trefoil factor (TFF)3 gene expression and 
performed MUC2 immunofluorescence in ERMO-treated LS 174T 
goblet cell. The results showed that ERMO significantly reduced 
inflammatory mediators in both cell and animal model. ERMO-treated 
mice improved DAI compared with DSS-only treated mice. In histo-
logical analysis, ERMO-treated mice increased mucin layer. In LS 174T 
cell, ERMO significantly increased MUC2 and TFF3 compared with 
the negative control. In conclusion, ERMO significantly attenuates 
acute colitis through suppressing inflammation and regulating mucin 
secretion.

P11 -092

Osteoprotective Effect of Fermented Milk with 
Lactobacillus plantarum on Metabolic Bone Health in 
Ovariectomized Rats

Sangnam Oh*, Brighton E. Maburutse, Mi Ri Park, Sangdon 
Ryu, Younghoon Kim
Department of Animal Science and Institute of Milk Genomics, 
Chonbuk National University, Korea

We evaluated the noble functionality of fermented milk with 
selected probiotics for anti-osteroporosis using in vitro and in 
vivo assays. Among selected probiotic bacteria, Lactobacillus 
plantarum B719 exhibited higher (p<0.05) proliferation in MC3T3- 
E1 osteoblast cells, and was thus selected for subsequent ana-
lysis, involving for the comparison of osteoprotective effects 
with L. plantarum B719 fermented milk product (FMP-B719). 
Furthermore, the effects of FMP-B719 were investigated with 
medically ovariectomized (OVX) rats at the age of eight weeks. 
Results also demonstrated that assessment items for bone 
health including bone mineral density (BMD) in FMP-B719 group 
are significantly improved compared to that of OVX groups 
(p<0.05). Interestingly, metagenome analysis showed that the 
taxonomic composition at the phylum level showed a conside-
rable alteration in fecal microbiota induced by FMP-B719. Taken 
together, we proposed that FMP-B719 could be a potential can-
didate for prevention of osteoporosis, improvement of bone 
remodeling as well as inhibition of bone resorption through 
influencing dynamics of gut microbiota.

P11 -091

Effect of Black Sticky Rice with Giant Embryo on 
Obesity and Fatty Liver

Sang-Ik Han*, Dong-Su Park, Sung-Hwan Oh, You-Chun Song, 
Sang-Yeol Kim, Myung-Kyu Oh
National Institute of Crop Science, Rural Development 
Administration, Korea

‘Nunkeunhukchal’, the first black glutinous rice with giant embryo 
(BGE), was developed from cross between the first waxy giant 
embryo mutant rice, YR23517Acp79 (YR), and a black waxy rice 
in Korea. BGE showed some good physicochemical properties 
such as enhanced contents of amino acid, polyphenol, antho-
cyanin, γ-oryzanol and other hygienic micro-components. In 
particular, BGE has enhanced γ-aminobutylic acid (GABA) con-
tent, which is a useful component for controlling high blood 
pressure, as a tranquilizer, and to regulate neuronal excitability. 
Obesity associated metabolic disorders such as insulin resistance/ 
glucose intolerance, dyslipidemia and elevated blood pressure 
can lead to cardiovascular and renal dysfunctions. This study 
aimed to determine biological functions of BGE against obesity 
and associated metabolic disorders such as hyperglycemia, 
dyslipidemia and hypertension in vivo.

P11 -093

Immuno-enhancing Effects of a High Molecular Weight 
Fraction from Cynanchi wilfordii Radix Obtained by 
Ultrafiltration

Mi Jang*, Tae Gyu Lim, Hee-Do Hong, Young Kyoung Lee, 
Kyung-Tack Kim1, Eunjung Lee, Jeong Hoon Lee1, Yun Ji Lee1, 
Yeon Bok Kim1, Chang-Won Cho
Traditional Food Research Center, Korea Food Research 
Institute, Korea, 1Department of Herbal Crop Research, 
National Institute of Horticultural & Herbal Science, RDA, 
Korea

The purpose of this study is to investigate the immuno-enhancing 
activity of the high molecular weight fraction (HMWF) obtained 
by ultrafiltration of Cynanchi wilfordii (CW) radix extracts in 
murine macrophage RAW 264.7 cells and to assess its immuno- 
enhancing effect in mice. Ultrafiltration was performed with 
polyethersulfone (PES) membranes (30 kDa cutoff) in a cross- 
flow filtration system to obtain the HMWF of CW. The results 
showed that the HMWF increased productions of various cyto-
kines such as TNF-α, IL-6, and nitric oxide (NO) in dose-depen-
dent manners. Also, HMWF treatment increased the relative 
spleen weight as well as splenocyte proliferation induced by 
concanavalin A or bacterial lipopolysaccharide in mice. Natural 
killer (NK) cell activity in the HMWF-treated group was signifi-
cantly increased compared to the control group. These results 
suggest that the HMWF of CW can support immune system 
through secretion of macrophage cytokine, enhancing the NK 
cell activity and murine splenocyte proliferation.
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P11 -094

Role of Anti- and Pro-oxidant Properties of Fractions 
from Aerial Parts of Glasswort (Salicornia herbacea L.) 
in Modulating Intestinal Cell Growth

Smee Kang*, Jungil Hong
Division of Applied Food System, College of Natural Science, 
Seoul Women’s University, Korea

Glasswort (Salicornia herbacea L.), an edible halophyte grown 
in the salt marshes, has been reported to show many biological 
activities. In the present study, the anti- and pro-oxidant acti-
vities of glasswort fractions and their growth modulatory effects 
on cultured cells were investigated. A fractionation according 
to solvent polarity was performed from 70% methanol extract 
of glasswort; 5 fractions including fractions of hexane, ethyle-
ther, ethylacetate (Fr.EA), butanol, and water were prepared. 
Fr.EA contained the highest levels of total polyphenols and 
flavonoids. Fr.EA exhibited the strongest scavenging activities 
against DPPH and ABTS radicals, and nitrite. Fr.EA also showed 
most potent cytotoxic effects on HCT-116 colon cancer cells 
and INT-407 normal intestinal cells. All fractions except water 
reduced levels of reactive oxygen species in cells, but showed 
pro-oxidant property through generating H2O2 in culture medium. 
Cytotoxic activity of Fr.EA was more pronounced in the presence 
of ascorbic acid or N-acetylcysteine. The results indicate that 
the glasswort fractions have both anti- and pro-oxidant activi-
ties and these activities modulate the growth of cultured cells.

P11 -096

Antioxidant Properties of Spear, Eau de Cologne, and 
Chocolate Mints Cultivated under Different Light 
Sources

Smee Kang*, Jeonghyun Lee, Jeeyoung Ahn, Ga-un Lee, Shin 
Jung Kim1, Maehee Chiang1, Jungil Hong
Division of Applied Food System, College of Natural Science, 
Seoul Women’s University, Korea, 1Division of Environment 
and Life Science, College of Natural Science, Seoul Women’s
University, Korea

Mints, aka. Mentha, are scented, ornamental, and edible herbs 
showing a potential as a functional food source. In the present 
study, antioxidant properties of spear, eau de cologne, and cho-
colate mints cultivated under different light sources were inve-
stigated. The three mints were grown under sun, fluorescent, 
and LED lights including red-blue (RB) and red-blue-white, and 
their 75% methanol extracts were prepared. The highest amounts 
of polyphenols of the mint extracts were observed in ones culti-
vated under sun light, except eau de cologne mint showing the 
highest polyphenol levels in the extracts from RB light. The flavo-
noid levels of the mint extracts showed a similar tendency with 
polyphenols. The extracts from sun light displayed generally 
higher potency of scavenging activities against DPPH and ABTS 
radicals; eau de cologne mint extracts from RB light showed a 
comparable activity as one from sun light. The present results 
suggest that cultivation using different light sources caused con-
siderable changes in the amounts of polyphenols and flavonoids 
and antioxidant activities of mints; LED light might be applied 
for desirable production of bioactive compounds in certain mints.

P11 -095

Conditioned Medium Derived from LS 174T Goblet 
Cells Treated with Oxyresveratrol Strengthens Tight 
Junction in Caco-2 Cell

Dahyun Hwang1*, Hyun A Jo2, Jeong-Keun Kim3, Young-Hee 
Lim1,2,4

1Department of Public Health Science (BK21 PLUS Program), 
Graduate School, Korea University, Korea, 2Department of 
Integrated Biomedical and Life Sciences, Graduate School, 
Korea University, Korea, 3Department of Chemical Engineering 
and Biotechnology, Korea Polytechnic University, Korea, 
4Department of Laboratory Medicine, Korea University Guro 
Hospital, Korea

Strengthen of tight junction in intestine provides an effective 
barrier from the external environment. Goblet cell-derived TFF3 
(trefoil factor 3) is known to increase trans-epithelial resistance. 
Oxyresveratrol (OXY) is a hydroxyl-substituted stilbene found in 
many plants. The results obtained in this study showed that OXY 
increased TFF3 expression in LS 174T goblet cells. Therefore, we 
prepared the conditioned medium derived from LS 174T goblet 
cells treated with OXY (GCO-CM) and investigated the effect of 
GCO-CM on strengthen of tight junction in Caco-2 cells. The 
mRNA and protein expression levels of major tight junction 
components were measured by quantitative real-time PCR and 
western blot, respectively. Trans-epithelial electric resistance 
(TEER) was measured using ohm/volt meter and monolayer 
permeability was evaluated by the paracellular transport of 
FITC-dextran. The results showed that GCO-CM increased tight 
junction integrity and reduced permeability. GCO-CM increased 
the expression levels of Claudin1, Occludin, and ZO-1. Therefore, 
OXY stimulates the expression of TFF3 in goblet cells, which 
might increase the integrity of intestinal tight junction barrier.

P11 -097

Antioxidant Activity of Pear Pomace Fermented by 
Cellulolytic Lactic Acid Bacteria

Hyun Jung Jung*, Hae Mi Sung, Il Hwan Ryu1

Jeonnam Bioindustry Foundation, Food Research Center, 
Korea, 1Gavofarms Ltd., Korea

The objectives of this study were to determine whether fer-
mented liquid of pear pomace fermented by the cellulolytic 
lactic acid bacteria (CLB) can be used as antioxidants food ingre-
dient. The CLB was isolated from esculent plants in Korea, and 
analyzed by 16S rDNA sequencing analysis and identified as 
Lactobacillus plantarum (GAVO-06, 07, 08, 09, and 10). The 
total polyphenol contents were 16.4±0.1, 16.6±0.1, 15.5±0.1,
16.4±0.1, and 17.7±0.1 mg/g from the fermented pear pomace 
by GAVO-06, 07, 08, 09, and 10. The SC50 value of LFP-G06, G07, 
G08, G09, and G10 were, respectively, 4.03, 3.94, 3.72, 4.07, 
and 3.72 mg/mL, with GAVO-08 and GAVO-10 being the 
highest scavenging activity. Whereas, the SC50 value of pear 
flesh juice (PJF) and hot water extract of pear pomace (HEP) 
were lower than LFPs with 7.06 mg/mL, 7.01 mg/mL. ABTS SC50

value of LFP-G06, G07, G08, G09, and G10 were 1.18, 1.19, 
0.75, 1.22, and 1.19 mg/mL. In this study, SC50 value of DPPH 
radical scavenging may have been influenced by the total phe-
nols content in LFP. The liquefy fermentation of pear pomace 
exhibited higher free radical scavenging activities in DPPH, 
ABTS than PFJ and HEP.
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P11 -098

Antidiabetic Activity of Two Brown Seaweed from 
Yogyakarta Beach of Indonesia

Amir Husni*, Tiara Pratiwi, Ustadi Ustadi, Agung Endro 
Nugroho1

Department of Fisheries Faculty of Agriculture Universitas 
Gadjah Mada, Indonesia, 1Department of Pharmacology and 
Clinical Pharmacy Faculty of Pharmacy Universitas Gadjah 
Mada, Indonesia

The objective of this research was to determine the potential 
of polyphenols and phlorotannins extract from Sargassum 
hystrix and Eucheuma denticulatum in inhibiting α-amylase and 
α-glucosidase. Polyphenols were extracted using 50% methanol, 
while phlorotannins were extracted using 96% methanol and 
the non-lipid layer was separated using distilled water, methanol, 
and chloroform, then partitioned using ethyl acetate twice.The 
total content of polyphenols and phlorotannins were analysed. 
Both types of compounds were tested to know their ability to 
inhibit α-amylase and α-glucosidase activity.Total phenols con-
tent of S. hystrix and E. denticulatum were obtained 3.17 g GAE/ 
100 g extract and 0.33 g GAE/100 g extract, respectively. Total 
phlorotannin content of S. hystrix and E. denticulatum were 
obtained 0.02 g PGE/100 g extract and 0.02 g PGE/100 g extract, 
respectively. The results showed that polyphenols S. hystrix
(IC50 = 0.58±0.01 mg/mL) can inhibit α-amylase similar to stan-
dards i.e. acarbose and phloroglucinol. Inhibitory activity of 
polyphenols from S. hystrix (IC50 = 0.59±0.02 mg/mL) in inhibi-
ting α-glucosidase also similar to acarbose and phloroglucinol 
as standards.

P11 -100

Synergistic Antithrombotic Effect of Herbal Complexes 
including Schisandra chinensis in AV-Shunt Animal 
Model

Dong-Seon Kim*, Yoon-Young Sung, Seung-Hyung Kim1, 
Sun-Haneg Park, Eun-Jung Son, Ho Kyoung Kim
Korea Institute of Oriental Medicine, Korea, 1Institute of 
Traditional Medicine and Bioscience, Daejeon University, 
Korea

Current agents used for the treatment and prevention of throm-
bosis have a number of side effects. In our previous study for 
developing a new anti-thrombotic medicine from herbs used 
for food, we discovered two herbal complexes including Schi-
sandra chinensis in carrageenan-induced tail thrombosis models. 
In this study, we try to confirm their antithrombotic effects in 
AV-shunt animal model. The ethanolic extracts from Schisandra 
chinensis (SC) and herbs (CE and ME), and their combinations, 
MS and CS, were evaluated for anti-thrombotic effect in a rat 
model of arterio-venous shunt thrombosis in vivo. The thrombus 
weight was significantly decreased after oral administration of 
a 200 mg/kg dose of SC (37.4±1.8%, p<0.01), CE (45.5±2.6%,
p<0.01), and ME (30.0±1.6%, p<0.01). The combinations showed 
a superior anti-thrombotic effect to those of individual extracts. 
At same dosage of 200 mg/kg with individual herbs, MS and CS 
decreased the thrombus weights by 51.5±1.8% and 47.5±2.6%.
These results suggest that two herbal complexes, MS and CS, 
may potentially be used as therapeutic agent or complementary 
treatment against thrombotic diseases.

P11 -099

Butein Induces WAT Browning through Induction of 
Prdm4

No-Jun Song*, Suji Kim, Seo-Hyuk Chang, Byung-Hyun Jang, 
Kye Won Park
Sungkyunkwan University, Korea

Increasing the thermogenic activity of adipocytes holds promise 
as an approach to combating human obesity and related meta-
bolic diseases. To identify novel small molecules that stimulate 
the thermogenic capacity of white adipocytes, we tested various 
bioactive compounds for their abilities to induce Ucp1 expres-
sion in C3H10T1/2 adipocytes. We found that butein induced 
the expression of Ucp1 and increased mitochondrial mass in 
C3H10T1/2 cells. Butein also induced the expression of brown 
adipocyte markers in T37i brown preadipocyte. Microarray results 
showed that PRDM4 is responsible for browning effect of butein. 
Prdm4-silenced C3H10T1/2 adipocytes showed reduced expre-
ssion of Ucp1 and decreased mitochondrial mass. In line with 
this, PRDM4 ASO treated mouse showed increased body weight 
and reduced metabolic properties. On the basis of this study, 
we expect that Prdm4 regulation by natural or synthetic com-
pounds could be an alternative therapeutic approach for obesity 
and metabolic diseases.

P11 -101

Protective Effects of Red Ginseng according to 
Steaming Time through Ameliorating Inflammation 
Associated with HCl/Ethanol-induced Acute Gastritis in 
Mice

Joo Young Lee*, Min Yeong Kim, Ah Reum Lee, Mi-Rae Shin, 
Jeong Sook Noh1, Gyo-Nam Kim2, Seong-Soo Roh
College of Korean Medicine, Daegu Haany University, Korea, 
1Department of Food Science & Nutrition, Tongmyong 
University, Korea, 2Department of Food Science and 
Biotechnology, Kyungnam University, Korea

The aim of the present study was to evaluate the protective 
effect of red ginseng (RG) according to steaming time on HCl/ 
ethanol induced gastric ulcer models in mice. The dried ginseng 
(G) and steamed ginseng (RG4, RG6) determined through in 
vitro experiments, such as anti-oxidant activity, HPLC analysis, 
total polyphenol, and flavonoid contents. In vitro experiment 
results were depended on steaming hours. Based on the results, 
we chose two samples (G, RG6) and conducted in vivo experi-
ments. Mice were divided into 5 groups: Nor (normal group), 
Con (acute gastritis mice), G, RG6 (100 mg/kg), and SC (10 mg/kg 
sucralfate). After 1 h, treated 500 μL of 150 mM HCl/60% 
ethanol in Con, G, RG6, and SC. The anti-inflammatory effect of 
RG6 appeared to be partially mediated through the inhibition 
of reactive oxygen species (ROS). RG6 also ameliorated gastric 
lesion area via the inhibition of protein expression related to 
inflammation. These results suggest that RG6 protects stomach 
by attenuating oxidative stress and inflammatory response under 
gastric ulcer conditions. Therefore, RG6 might have potential 
therapeutic agent for the treatment of acute gastric ulcer.
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P11 -102

Regulation of Sleep-related Behavior by Nelumbo 
nucifera Seeds Extract in Drosophila melanogaster

Joohyun Jang*, Kyungae Jo, Singeun Kim, Kwang-Won Yu1, 
Hyung Joo Suh
School of Biosystem and Biomedical Science, Korea University, 
Korea, 1Department of Food and Nutrition, Korea National 
University of Transportation, Korea

The sleep-promoting effects of the water extract of Nelumbo 
nucifera seeds (NNE) were investigated in an invertebrate model. 
The subjective nighttime activity, sleep episodes, and total dura-
tion of subjective nighttime sleep were determined using Dro-
sophila and locomotor activity monitoring system of NNE with 
caffeine treated flies. Also, movement analysis of treated flies 
was used the video-tracking system. Furthermore, signaling 
pathway were analyzed using RT-qPCR and HPLC system. Sleep 
pattern and subjective nighttime activity of individual flies sig-
nificantly decreased with 1.0% NNE administration (p<0.001), 
and also caffeine-induced model represent the same result 
(p<0.01). These results related to mRNA levels of the GABAA, 
GABAB, and serotonin receptor significantly increased. In addition, 
NNE treated group were significantly increased GABA levels 1 
and 3 h following treatment. These results demonstrate a sleep 
promoting effect of NNE in flies. In addition, NNE were effect 
of subjective nighttime activity, sleep episodes, and total dura-
tion of subjective nighttime sleep, and that this result has been 
shown to modulate both GABAergic and serotonergic signaling.

P11 -104

Preparation of Whey Protein Hydrolysate for 
Stimulation of Osteoblastic Differentiation and 
Mineralization in MC3T3-E1 Cells

Geu Rim Suh*, Eun Young Kim, So Hyun Ahn, Sung Hee Han1, 
Hyung Joo Suh
School of Biosystem and Biomedical Science, Korea University, 
Korea, 1Institute for Biomaterials, Korea University, Korea

Bioactive peptides are released by enzymatic hydrolysis and 
may exert various physiological functions. Whey protein, a by- 
product recognized important nutritional and functional pro-
perties is gaining acceptance as functional food ingredient. This 
study utilized commercially available proteolytic enzymes to 
prepare whey protein hydrolysates. We hydrolyze whey protein 
with Alcalase, Flavourzyme, Papain and Protamex. All enzymes 
showed increasing amino-nitrogen concentration with increase 
of hydrolysis time. Protamex hydrolysis showed highest A-N 
among the others. After hydrolysis, surface hydrophobicity of 
the hydrolysates were higher than whey protein. The effects of 
whey protein hydrolysate on proliferation in vitro were investi-
gated using osteoblastic cell lines (MC3T3-E1). Alkaline phos-
phatase activity increased significantly with a Protamex hydro-
lysate of 6.25-50 mg/mL, and the activity increased 139% that 
of the control. The calcium content increased as much as159% 
at 50 mg/mL Protamex hydrolysate. These increases trigger 
osteoblastic differentiation (e.g. mineralized module formation). 
Whey protein hydrolysate has potential as a functional material 
for promoting growth.

P11 -103

Life Span Extension and Removal of Reactive Oxygen 
Species of Vitamin C Drinks in Drosophila Model

Byungsoo Shin*, Hae Dun Kim, Kyung Soo Ra1, Hyung Joo Suh
School of Biosystems and Biomedical Science, Korea 
University, Korea, 1Department of Food and Nutrition, Daegu 
Technical University, Korea

Vitamin C, taurine and caffeine are the functional ingredients 
of an energy drink and these ingredients have been using for 
the purpose of the continuous physical activity. This study is 
focused the effect of these ingredients on lifespan, behavior 
and gene expression in a fruit fly. The lifespan assay was per-
formed to investigate the influence of drink ingredients. Diff-
erentially expressed gene analyses were investigated for the 
signaling pathway and functional interaction network. Also, 
behavioral assays were performed to analyze total activity on 
subjective daytime and nighttime. The life span of individual 
flies significantly increased by 1% vitamin C treatment compared 
to multiple doses of taurine and caffeine group (p<0.05). In 
addition, vitamin C treatment increased anti-oxidative stress 
and behavior-related genes. Taurine and caffeine treatments 
significantly influenced total activity in behavioral assays (p<0.05). 
Our available evidence suggests that vitamin C increases life-
span to a greater extent than others, and that this effect occurs 
via anti-oxidative related pathways. In summary vitamin C can 
be used as a plausible drink ingredient with health benefits.

P11 -105

Naringin Ameliorates Acrolein-induced Lung Injury by 
Inhibition of Pulmonary Apoptosis and Inflammation 
through Oxidative Stress

Jung Hyun Park*, Hyeongjun Ku1, Ye Jin Lim, Jin Hyup Lee
Department of Food and Biotechnology, Korea University, 
Korea, 1School of Life Sciences, Kyungpook National 
University, Korea

Acrolein is a highly toxic unsaturated aldehyde that is a major 
component of environmental pollutants such as cigarette smoke. 
Exposure to acrolein causes pulmonary edema, particularly with 
increase of reactive oxygen species (ROS). Naringin, a major fla-
vonoid in citrus fruits, exhibits biological and pharmacological 
properties, such as antioxidant activity and anti-inflammatory 
effect.  The present study examined the hypothesis that naringin 
protects against the acrolein-induced lung injury by inhibiting 
oxidative damage in a mouse model. Our results showed that 
naringin treatment delayed the onset of pulmonary edema and 
decreased the occurrence of pulmonary fibrosis in acrolein- 
treated mice. These functions of naringin were linked to its anti-
oxidant capacity to suppress apoptosis and inflammation by 
inhibiting ROS-mediated mitogen-activated protein kinase signa-
ling axis and NF-kB signaling pathway, respectively. Moreover, 
the antioxidant activities of naringin in the acrolein treatment 
were demonstrated regarding to intracellular redox status and 
oxidative damages. These results suggest that naringin may be 
a beneficial natural product in counteracting an environmental 
toxicant.
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P11 -106

Anti-oxidative and Anti-inflammatory Activities of Red 
Beet

Ah-Lim Jeon*, Mi-Ran Yi, Ho Bong Hyun1, Eun Seon Lee1, 
Jeong Hun Kim1, Neung Jae Jun1, Hee-jung Bu
Biotechnology Regional Innovation Center, Jeju National 
University, Korea, 1Jejumorning Co., Ltd, Korea

In this study, anti-oxidative, anti-inflammatory activities were 
examined on the extract from red beet (Beta vulgaris. L.). The 
dried red beet was extracted three times for 24 h with 70% 
ethanol. The ethanol extract was then suspended in distilled 
water and successively partitioned between n-hexane, ethyl 
acetate, n-butanol and water. For the total phenolic contents 
for the extract and solvent layer of red beet were estimated as 
7.1, 5.0, 37.0, 23.5, and 4.3 mg (GAE/g) respectively. For study 
of anti-oxidation tests, the ethyl acetate and n-butanol fractions 
of red beet showed good ABTS+ radical scavenging activities. 
On the anti-inflammatory activities, n-hexane and ethyl acetate 
fraction of red beet inhibited the pro-inflammatory cytokines 
(TNF-α, IL-6) and reduced NO production of RAW 264.7 macro-
phage cells in a dose-dependent manner. The results suggested 
that red beet has considerable potential as a food ingredient 
with an anti-inflammatory and anti-oxidant effects.

P11 -108

Anti-inflammatory Activity of Hydrosols from 
Tetragonia tetragonoides in LPS-induced RAW 264.7 
Cells

Su-Hyeon Cho1,2*, Eun-Yi Ko1, Daekyung Kim1, Kil-Nam Kim1

1Jeju Center, Korea Basic Science Institute (KBSI), Korea, 
2Department of Marine Life Science, Jeju National University, 
Korea

We investigated anti-inflammatory activity and its mechanisms 
of Tetragonia tetragonoides hydrosols (TTH) in lipopolysaccha-
ride (LPS)-induced responses in RAW 264.7 cells. TTH significantly
decreased the productions of nitric oxide (NO), prostaglandin 
E2 (PGE2), interleukin (IL)-6 and IL-1β on LPS-induced RAW 
264.7 cells. Consistent with these observations, the protein 
expression levels of inducible nitric oxide synthase (iNOS) and 
cyclooxygenase-2 (COX-2) were inhibited by TTH. The molecular 
mechanism was associated with inhibition of the phosphory-
lation of nuclear factor-kappa B (NF-κB) and nuclear transloca-
tion of the NF-κB 65. Furthermore, TTH markedly suppressed 
the phosphorylation of mitogen-activated protein kinase (MAPKs) 
induced by LPS. Taken together, these data indicated that the 
anti-inflammatory activity of TTH through blockage of NF-κB 
and MAPKs signaling pathways in LPS-induced RAW 264.7 cells.

P11 -107

Improvement of Analytical Method for the 
Determination of Soy Isoflavones in Health Functional 
Foods

Kyung Jin Lee*, Eun Hee Keum, So Young Chung, Ji Eun Park, 
Juhyeong Kim, Meehye Kim, Chul Joo Lim
Imported Food Analysis Division, Gyeongin Regional Food and 
Drug Administration, Ministry of Food and Drug Safety, Korea

Health functional foods market has been significantly growing 
and a number of different products are being manufactured 
and distributed. Isoflavones have been evaluated in the preven-
tion of a wide range of health problems associated with meno-
pause, cardiovascular disease, and osteoporosis. In Korea, soy 
isoflavones are recognized as health functional food with the 
health benefits of bone. In this study, improved methods for 
sample treatment and chromatographic analysis have been 
developed to effectively quantify the soy isoflavones (daidzin, 
glycitin, genistin, daidzein, glycitein, and genistein) in health 
functional foods. The samples were extracted at room tempe-
rature with 80:20 (v/v) MeOH/water, and analyzed after hydro-
lyzing the isoflavones by basic digestion. The chromatography 
was performed on a C18 column (4.6 mm×250 mm, 5 μm) with 
a gradient elution of water (with 0.1% acetic acid) and meth-
anol (with 0.1% acetic acid) as mobile phases. The validation of 
the developed analytical method was conducted by evaluating 
several parameters; linearity, detection limit, accuracy and 
repeatability. 

P11 -109

Ethanol and Acidic Ethanol Extracts from Young or 
Ripened Persimmon Fruits Exert Antioxidant Effects in 
Human Intestinal Epithelial Cells

Yunyoung Kim*, Leeseon Kim, Minseo Kim, Kyeongjin Kim, 
Ji Yeon Kim
Seoul National University of Science and Technology, Korea

The aim of this study was to investigate the protective effects 
of EtOH or acidic EtOH extracts obtained from either young or 
ripened persimmon fruits (Diospyros kaki) on Caco-2 cell exposed 
to H2O2-induced oxidative stress. First, polyphenol, flavonoid, 
and antioxidant activities were measured (DPPH, ABTS, FRAP). 
ROS levels were detected using the DCFH-DA method, respec-
tively. The activity levels of the antioxidant enzymes CAT were 
measured using the molybdate colorimetric methods, whereas 
intracellular GSH concentrations were measured using the DTNB 
method. We measured the amount of protein-bound carbonyl 
group. DNA damage was assessed using comet assay. We found 
that young persimmon extracts possessed more antioxidant 
activity than ripened persimmon extracts, and that treatment 
with young persimmon extracts protected Caco-2 cells against 
H2O2. Additionally, CAT and GSH levels were protected by treat-
ment with young persimmon extracts, and the protein oxida-
tion and comet assays showed that young persimmon extracts 
had protective effect. These results demonstrated that persim-
mon fruit extracts were biologically active, possessing a protec-
tive mechanism for antioxidant enzymes.
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Curcuma longa Phospholipid Reduced LPS-induced 
Inflammatory Responses in RAW 264.7 Macrophages 
and Enhanced Chondroprotective Effect against IL-1β in 
Human Chondrocytes

Leeseon Kim*, Jisun Youn, Yeeun Park, Eunhea Choi, Ji Yeon 
Kim
Seoul National University of Science and Technology, Korea

This study confirmed the potential anti-inflammatory activity 
of a Curcuma longa phospholipid (CLP) that was developed to 
enhance the solubility of curcumin in either LPS-stimulated 
Raw 264.7 macrophage cells or IL-1β-stimulated HCH-c chondro-
cyte cells. In Raw 264.7, inflammatory mediators were assessed 
by measuring the secretion levels of IL-6, IL-1β, TNF-α, PGE2, 
and NO and mRNA expression of COX-2 and iNOS. The levels of 
NF-κB activation and phosphorylation of MAPK were examined. 
In HCH-c, inflammatory mediators were assessed by measuring 
the secretion levels of IL-6, IL-8, and PGE2 and mRNA expres-
sion of COX-2 and iNOS. With respect to articulation surface, 
MMP-1,2,3,9,13, TIMP-1, CTX-II, PG, and HA were measured. 
CLP used enhanced the effect of curcumin in improving the 
inflammatory response by the production of IL-6, IL-8, and 
PGE2. The CLP ameliorated iNOS and COX-2 mRNA expression 
levels. The CLP and curcumin were effective on decreasing 
MMP-1,2,3,9,13, TIMP-1, CTX-II, PG, and HA polypeptide con-
tent in extracellular as well as their corresponding intracellular 
mRNAs. These results show that a CLP may be developed as a 
functional supplement to maintain articulation health.

P11 -112

Modulation of Chemical Properties and Bioactivities of 
Curcumin and β-Carotene by Dietary Photosensitizers

Yu Na Jung*, Joo Hyoun Kim, Mi-Ri Kim, Smee Kang, Jungil 
Hong
Department of Food Science and Technology, College of 
Natural Science, Seoul Women’s University, Korea

Curcumin and β-carotene are biologically-active food coloring 
agents. In the present study, changes in chemical properties 
and bioactivities of curcumin and β-carotene by dietary photo-
sensitizers were investigated. Significant reduction in color inten-
sity of curcumin and β-carotene was observed in the presence 
of riboflavin, zincprotoporphyrin (ZnPP) or protoporphyrin IX 
under light. After 4 h under light, ZnPP at 10 μM decreased 
curcumin level by 30% and β-carotene by 48% even at 2 μM. 
Riboflavin (10 μM) also degraded curcumin and β-carotene by 
12 and 57%, respectively, after 4 h. Degradation of the coloring 
agents by the photosensitizers did not occur in a dark condition. 
Curcumin and β-carotene delayed the photo-degradation of 
riboflavin either. Scavenging activities of curcumin against DPPH 
and ABTS radicals were significantly reduced after incubation 
with riboflavin. Cytotoxicity of curcumin against HCT116 colon 
cancer cells was also less pronounced after the interaction with 
the photosensitizers. The present results suggest that chemical 
properties and bioactivities of food coloring agents could be 
downgraded through the interaction with dietary photosensitizers.

P11 -111

Comparison of Microwave and Conventional Heating 
Effect on Chemical and Antioxidant Properties of 
Curcuminoids

Yu Na Jung*, Smee Kang, Joo Hyoun Kim, Jungil Hong
Department of Food Science and Technology, College of 
Natural Science, Seoul Women’s University, Korea

Curcuminoids including curcumin, demethoxycurcumin and 
bisdemethoxycurcumin, major pigments in turmeric and curry, 
has shown many beneficial health effects; They are unstable 
and destroyed easily under many processing conditions. In the 
present study, effects of microwave and conventional heating 
treatment on chemical and antioxidant properties of curcumi-
noids were compared. Decomposition of curcuminoids in water 
was accelerated according to increase of radiation time or inten-
sity of microwave; Residual levels of curcuminoids after 5 min 
microwave radiation at 500 W were 24-29%. Scavenging activi-
ties of curcuminoids against DPPH radical decreased by micro-
wave and conventional heating at 95oC; those of curcuminoids 
against ABTS and AAPH radical, and nitrite were rather signifi-
cantly enhanced. A conventional heating also increased the 
scavenging activities of ABTS, AAPH and nitrite but to a less 
extent. Among curcuminoids, bisdemethoxycurcumin was most 
stable under microwave radiation. The results suggest that the 
two heating processes resulted in different thermal degradation 
products; Microwave radiation might be more favorable for 
maintaining bioactivities of curcuminoids.

P11 -113

The Study of GBG05-FF from Black Ginseng (Panax 
ginseng C.A. Meyer): Modulation of PPAR-γ Recptor

Chung Oui Hong*, Young-Sik Park, Dae Seok Yoo
Department of Black Ginseng Taskforce Team, International 
Gingseng & Herb Research Institute, Korea

Diabetic mellitus is a clinically and genetically heterogeneous 
groups of disorders affecting the metabolism of carbohydrates, 
lipids and proteins in which hyperglycemia is a main feature. 
Black ginseng is developed from raw Panax ginseng C.A. Meyer 
by several times steaming drying at which point it becomes 
black in color. Pharmacological agonists for the nuclear receptor 
PPAR-γ enhance glucose disposal in a variety of insulin-resistant 
states in humans and animals. Therefore, GBG05-FF performed 
adipogenesis analysis in pre-differentiation 3T3-L1 adipocyte as 
a PPAR-γ agonist. GBG05-FF was produced by a multi steaming 
and drying process. The adipogenesis induced by rosiglitazone 
at 10 μM was 29.6% higher than that of control cells (100% 
increase in lipid content). At the same concentration of White 
ginseng, Red ginseng and GBG05-FF were 98.1, 108.9 and 117.6%, 
respectively, compared to the control. GBG05-FF enhanced 
adipogenesis by modulation of PPAR-γ receptor. These results 
exert an anti-diabetes mellitus effect through enhancement 
glucose uptake to tissue cell.
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Single and Repeated Oral Dose Toxicity Study of 
Ethanolic Extract Powder from Unripe Fruit of 
Momordica charantia

Seong-Eun Kim*, Hak Sung Lee, Su young Hong, Hyun-Kyu Kim
Nutraceutical Food R&D Center, Kolmar BNH Co. Ltd., Korea

Momordica charantia called as a bitter melon is an alternative 
material that has generally been used for lowering blood glucose 
level in diabetes. However, adverse effects of bitter melon 
reported include diarrhea, abdominal pain, hypoglycemia, 
chest pain, urinary incontinence and fever. Furthermore, it is 
contraindicated in pregnant women because it can induce 
bleeding, contractions, and miscarriage. To develop the health 
functional food for improvement of blood glucose level in 
diabetes, we manufactured ethanolic extract powder from 
unripe bitter melon. The extract powder was tested single and 
repeated oral dose toxicity. In single dose test, the extract 
powder was orally administered to male and female Sprague- 
Dawley (SD) rat at dose of 5,000 mg/kg. In repeated dose test, 
the extract powder was orally administered at doses of 1,250, 
2,500 and 5,000 mg/kg for 13 weeks and we measured common 
symptom, body weight, food consumption, ophthalmoscopy 
and clinical pathology. In the results, lethal dose of the extract 
powder was >5,000 mg/kg/day in both genders, the NOAEL of 
the extract powder was >5,000 mg/kg/day, and no target organs 
were identified.

P11 -116

Identification of a Hepatoprotective Peptide from 
Oyster Enzymatic Hydrolysate

Eun Young Park*, Marie Hanada1, Kenji Sato2

Department of Food Science, Korea Christian University, 
Korea, 1Department of Food Sceinces and Nutritional Health, 
Kyoto Prefectural University, Japan, 2Division of Applied 
Biosciences, Kyoto University, Japan

The objectives of the present study were to confirm hepatopro-
tective activity by using animal model, and to identify their 
active compounds from oyster protein hydrolysates. Oyster 
hydrolysate was fractionated on the basis of the amphoteric 
nature of sample peptides by preparative isoelectric focusing 
(autofocusing). Oyster hydrolysates and its acidic fraction 
exerted hepatoprotective activity by single oral administration 
of 250 mg/kg in D-galactosamine/lipopolysaccharide (D-GalN/ 
LPS) induced hepatitis rat model. Especially, the acidic fraction 
of the oyster enzymatic hydrolysate significantly suppressed 
the the GalN/LPS induced elevation of serum alanine amino-
transferase (ALT) and aspartate aminotransferase (AST) activities. 
Pyroglutamyl leucine and tryptophan were identified as major 
hepatoprotective compound in its fraction. In addition, peptide 
with repeated motif of hydrophilic amino acids is present. These 
compounds might be responsible for hepatoprotective activity. 
These results suggest that oyster enzymatic hydrolysate and 
their fractions have significant hepatoprotective activity and 
can be used as hepatoprotective agents.

P11 -115

Pinus densiflora Bark Extract (PineXol) Decreased Body 
Weight and Body Fat Mass by Downregulating Hepatic 
Lipid Synthesis

Hye Myoung Ahn*, Gwang-Woong Go
Department of Food and Nutrition, Kookmin University, Korea

PineXol, extracted from Korean red pine bark, has beneficial 
effects, such as antioxidant and anti-inflammatory activities in 
vitro. We tested the hypothesis that PineXol could have anti- 
obese effects in mice fed a high fat diet (HFD). Male mice aged 
4 weeks were fed normal chow diet (18% kcal from fat) or HFD 
(45% kcal from fat). HFD-fed animals were subjected to PineXol 
treatment at either 10 or 50 mg/kg body weight (BW). BW and 
body fat mass in the PX50 group were statistically lower than 
that in the HFD group (p<0.05, p<0.001 respectively). Hepatic 
triglycerides, total cholesterol levels, and low-density lipoprotein- 
cholesterol were reduced in the PX50 group (p<0.01). Protein 
levels of acetyl-CoA carboxylase (p<0.01), elongase of very long 
chain fatty acids 6 (p<0.01), stearoyl-CoA desaturase 1 (p<0.05), 
microsomal triglyceride transfer protein (p<0.01), and sterol 
regulatory element-binding protein 1 (p<0.05) were significan-
tly decreased in the PX50 group compared to the HFD group. 
Overall, PineXol showed an anti-obese effect by decreasing the 
level of serum lipids and by downregulating hepatic lipid syn-
thesis in vivo.

P11 -117

Free Radical-scavenging and Anti-adipogenic Activities 
of the Leaves of Ligularia stenocephalain in 3T3-L1 
Adipocytes

Dongyeon Seo*, Wonyoung Cheon, Junsoo Lee1, Younghwa Kim
School of Food Biotechnology & Nutrition, Kyungsung 
University, Korea, 1Department of Food Science and 
Biotechnology, Chungbuk National University, Korea

The leaves of Ligularia stenocephala (L. stenocephala) are widely 
used as a food in Korea. The leaf extract of L. stenocephala
showed the antithrombotic and anti-ulcerogenic effects. Here 
in this study, we examined the effects of methanolic extract of 
L. stenocephala (MLS) on antioxidant and anti-adipogenic acti-
vities in 3T3-L1 adipocytes. Total phenol content, total flavonoid 
content, DPPH and ABTS radical scavenging activity were mea-
sured to determine the antioxidant activity. Total polyphenol 
content of MLS was 55.950 mg gallic acid equivalents/mg resi-
due. The DPPH and ABTS radical scavenging activities of MLS 
were 85.735 and 168.022 mg Trolox equivalent antioxidant 
capacity (TE)/g residue, respectively. 3T3- L1 cells were diffe-
rentiated with or without MLS for 6 days. Also, MLS suppressed 
the lipid accumulation in a concentration-dependent manner 
at 0-200 μg/mL. In conclusion, MLS possesses antioxidant and 
anti-adipogencic activity and these results may provide the pre-
liminary data for the utilization of L. stenocephala as functional 
food.
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Dehydroglyasperin C Attenuates Dust Mite 
Extract-induced Atopic Dermatitis-like Skin Lesions in 
NC/Nga Mice

Ji Hye Kim*, Eun-Jung Lee, Ji Jeong Oh, Da Jeong Kim, Dong 
Gyu Lee, Nam Joo Kang
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Atopic dermatitis (AD) is an inflammatory, relapsing and itchy 
skin disorder. According to previous study, protease activated 
receptor-2 (PAR-2) is involved with epidermal barrier function 
and PAR-2 activation is suggested as one of major pathophy-
siological factors for AD. Epidemiological studies have suggested 
licorice (Glycyrrhiza) extracts can be used as a traditional herbal 
medicine for inflammatory diseases such as eczema and pso-
riasis. However, the molecular mechanisms of the anti-skin 
inflammatory effect of licorice extract and its active ingredient(s) 
remain unknown. Here, we report dehydroglyasperin C (DGC) 
effectively inhibits SLIGKV-NH2 (PAR-2 agonist)-induced ICAM-1 
expression, IL-6 and IL-8 production indirectly through PAR-2- 
mediated signaling in HaCaT and HEKn cells. Topical treatment 
with DGC alleviated DFE-induced AD-like skin lesions and signi-
ficantly reduced epidermal thickness of back skin and ears in 
NC/Nga mice. In addition, DGC decreased DFE-induced mast 
cell infiltration of back skin, ICAM-1 and PAR-2 expression in 
vivo. Collectively, we suggest the beneficial effects of licorice 
compounds and its molecular mechanisms for skin health.

P11 -120

Preparation of Water Soluble Propolis Using β
-Cyclodextrin and Its Effect on Hangover-relief 
Alcohol-induced SD Rats

Sulhee Lee*, Hyunjung Ok, Sang Won Park1, Ryong Rim Lee1, 
Young-Seo Park
Department of Food Science and Biotechnology, Gachon 
University, Korea, 1BNcare Agriculture Co., Ltd., Korea

Water soluble propolis was prepared using β-cyclodextrin and 
its effect on hangover by alcohol intake was examined in SD 
rats fed with ethanol. First, the flavonoid contents of powder, 
liquid, and prototype products were determined to be 7.02, 
9.59, and 1.28 mg/g, respectively. Secondly, the DPPH radical 
scavenging activities were measured to check the antioxidant 
activities of propolis products. The prototype product had the 
lowest IC50 with a value of 6.9 μg. IC50 of powder and liquid 
products were 31.4 and 84.7 μg, respectively. When SD rats 
were administrated with propolis at 30 min after ethanol feed-
ing, alcohol content in rat’s serum decreased 2.1 times at 1 h 
after alcohol feeding. ADH and ALDH activities in rat liver 
increased 3.0 and 4.4 times, respectively, at 1 h after alcohol 
feeding when rats were administrated with propolis at 30 min 
after alcohol feeding. There were no differences in the expres-
sion of ADH and ALDH genes regardless of administration of 
propolis. These results indicated that decrease in the ethanol 
content in the serum was not due to the increase in the expres-
sion of ADH or ALDH genes but the increase in the enzyme 
activities of ADH and ALDH.

P11 -119

Sulforaphane-induced Growth Inhibition in Ovarian 
Cancer Cells

Youngjoo Kwon*, Boyun Choi
Department of Food Science and Engineering, Ewha Womans 
University, Korea

The chemopreventive effects of sulforaphane have been demon-
strated, and its therapeutic potential has been suggested in 
different types of cancer. Mitogen-activated protein kinase 
(MAPK) and reactive oxygen species (ROS) are important signa-
ling molecules related to cell survival and proliferation. We exa-
mined whether MAPK and ROS mediate cell growth inhibition 
induced by sulforaphane. Sulforaphane at the level of 10 μM 
effectively reduced the cell growth in ovarian cancer cells. 
Specific inhibitors of MAPK pathways revealed that activation 
of MAPK pathways did not contribute to the sulforaphane- 
induced growth inhibition. Pretreatment with thiol-reducers 
but not ROS scavengers prevented sulforaphane’s effect, sug-
gesting that sulforaphane-mediated growth inhibition may 
relate to its ability to react with protein thiols or to modify the 
cellular thiol redox state. Our study indicates that thiol-reducing 
supplements may need to be avoided when sulforaphane is being 
used for therapeutic purposes.

P11 -121

Inhibitory Effects of Hesperidin and Naringin on Benign 
Prostatic Hyperplasia in Rat

Yeon Ju An*, Jeong Yoon Lee, Ji Won Kim, Woojin Jun1, 
Jeongmin Lee2, Yungjae Kim3, Yoo-Hyun Lee
Department of Food Science and Nutrition, University of 
Suwon, Korea, 1Department of Food and Nutrition, Chonnam 
National University, Korea, 2Department of Medical Nutrition, 
Kyung Hee University, Korea, 3Hambakjae Bio Farm, Korea

Benign prostate hyperplasia (BPH) is one of the most common 
age-related male diseases. BPH patients need to be treatment 
because they often involve urethral obstruction and lower uri-
nary tract symptoms. Androgens and DHT play key roles in BPH 
development, and therefore, 5-alpha reductase inhibitors as 
finasteride are very effective for BPH treatment to suppress 
excessive conversion from testosterone (T) into active form, 
dihydrotestosterone (DHT). In this study, we aimed to investi-
gate the protective effect of hesperidin and naringin against 
experimentally-induced BPH in rats for 8 week study. Rats were 
divided into five groups; Control, castration, BPH, BPH-hesperidin, 
and BPH-naringin group. The results showed that prostate weight, 
serum DHT, and SRD5A2 level were significantly reduced in both 
hesperidin and naringin supplied groups. Moreover, in both 
hesperidin and naringin supplied groups, the protein level of 
inflammatory factors such as COX-2, IL-1β, and IL-6 were dec-
reased compared to those in BPH group. These results suggested 
that hesperidin and naringin may have potential health benefits 
for the treatment of BPH.
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Anti-destructive and Anti-osteoclastic Effects of Java 
Tumeric Extract through Inhibiting MAPK Pathway In 
vitro

Siyeon Kim1*, Mi-Bo Kim1, Changhee Kim1, Jungon Yun1, 
Sunkyu Lee1, Keun Suk Lee2, Hae-Bom Kim1, Jae-Kwan 
Hwang1,2

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

Periodontitis is an inflammatory disease around teeth caused by 
microbial lipopolysaccharide (LPS), which destroys gingival tissues 
and alveolar bone in periodontium. This study evaluated that anti- 
destructive and anti-osteoclastic effects of Java turmeric extract 
(Curcuma xanthorrhiza Roxb., CXE) in Human gingival fibroblast 
(HGF) and RAW264.7 cells, respectively. CXE significantly reduced 
the expression of key inflammatory cytokines [interleukin-1β (IL-1
β), nuclear factor-kappa B (NF-κB)] and the secretion of matrix 
metalloproteinase-2 (MMP-2) and MMP-8 in LPS-induced HGF. 
Moreover, CXE remarkably down- regulated osteoclastic transcrip-
tion factors [nuclear factor of activated T-cells c1 (NFATc1) and 
c-Fos] as well as osteoclastic enzymes [tartrate-resistant acid phos-
phatase (TRAP) and cathepsin K] in receptor activator of nuclear 
factor kappa-B ligand (RANKL)-stimulated RAW264.7 cells. These 
results indicated that CXE suppressed gingival inflammation and 
osteoclastogenesis by inhibiting mitogen-activated protein kinase 
(MAPK) pathway in LPS-induced HGF and RANKL-stimulated 
RAW264.7 cells, suggesting its potential as an anti-periodontitis 
candidate for nutraceuticals.

P11 -124

Anti-obesity Effect of Saengshik through Inhibiting 
Adipogenesis in High-fat Diet-induced Obese C57BL/6N 
Mice

Se In Lee1*, Mi-Bo Kim2, Changhee Kim2, Siyeon Kim2, Yongin 
Cheong2, Jieun Hwang2, Jae-Kwan Hwang1,2

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

Obesity is a chronic metabolic disorder characterized by enlarged 
fat mass and dysregulation of lipid metabolism due to energy 
imbalance. The anti-obesity effect of Saengshik including 51% 
whole grain was investigated in high-fat diet (HFD)-induced 
obese C57BL/6N mice for 12 weeks. Saengshik supplement 
significantly reduced body weight gain and food efficiency ratio 
(FER) in HFD obese mice. Elevated serum levels of total chole-
sterol, low-density lipoprotein cholesterol, and triglyceride were 
suppressed by Saengshik. Fat pad masses were decreased in 
Saengshik supplemented mice as evidenced by reduced adipo-
cyte size. Saengshik down-regulated the expression of major 
adipogenic transcriptional factors in epididymal fat tissue of 
HFD-induced obese mice. In addition, Saengshik attenuated 
HFD-induced nonalcoholic fatty liver disease by decreasing 
hepatic triglyceride accumulation. These results indicated that 
anti-obesity effect of Saengshik through inhibiting adipogenesis 
in HFD-induced obese mice, suggesting that Saengshik might 
be useful dietary formula for weight control or heath-functional
foods.

P11 -123

Antioxidant and Cytoprotective Effect of the Heme 
Oxygenase-1 Induced by the Ginseng Berry

Young-Eun Lee1,2,3*, Sang-Seok Han1, Eun-Sook Kim2, 
Hyun-Wook Jang1, So-Yeon Ko1

1Department of Convergence Technology for Food Industry, 
Wonkwang University, Korea, 2Wonkwang Research Institute 
for Food Industry, Korea, 3Department of Food & Nutrition, 
Wonkwang University, Korea

This study intended to verify the effect of antioxidant and cyto-
protective of ginseng berry. With the fresh ginseng as the con-
trol group, the content and composition of ginsenosides and 
the total polyphenol and flavonoid, and DPPH and ABTS radical 
scavenging activities were measured. Using Neuro 2A cell, the 
cytoprotective activity and the expression of heme oxygenase-1 
(HO-1) were measured through Western blot assay. GBE (Gin-
seng Berry Ethanol Extract) contained 3.5x more total ginse-
nosides, 6.7x more Re, 8x more total polyphenol, and 3x more 
flavonoid than GE (Ginseng Ethanol Extract) had. DPPH and 
ABTS radical scavenging activity of GBE had 4.5x and 5x higher 
than GE at 1% level. MTT assay confirmed GBE and GE had no 
cytotoxicity against Neuro 2A cell and had significantly cytopro-
tective acitivies in a dose-dependent manner within the con-
centration range of 10-100 μg/mL (p<0.05), and that GBE 
increased the cell survival by 5-10% than GE did even though it 
is not significant different. The Western blot assay confirmed 
that both GBE and GE increased HO-1 protein expression in a 
dose-dependent manner within the concentration range of 
10-100 μg/mL.

P11 -125

Inhibitory Effect of Black Ginger Extract on Immobi-
lization-induced Muscle Atrophy in C57BL/6J Mice

Changhee Kim*, Jae-Kwan Hwang
Department of Biotechnology, College of Life Science and 
Biotechnology, Yonsei University, Korea

Skeletal muscle atrophy characterized by a decrease in protein 
content, fiber diameter, and force, occurs as a result of disuse, 
aging, and disease states. The purpose of the present study 
was to evaluate the inhibitory effect of black ginger extract 
(Kaempferia parviflora; KPE) on immobilization-induced muscle 
atrophy in C57BL/6J mice. After inducing muscle atrophy, mice 
were daily administered oral dose of 100 or 250 mg/kg/day KPE 
for 1 week. At the end of oral administration, the grip strength 
of the KPE group was higher by increasing the gastrocnemius 
and tibialis anterior muscle weights as compared with the immo-
bilization-induced muscle atrophy group. KPE recovered the 
diameters of muscle fiber reduced by immobilization. At the 
molecular level, KPE reduced the mRNA expression of muscle 
ring finger (MuRF)-1 and muscle atrophy F-box (MAFbx; atrogin-1) 
for protein degradation. On the other hand, KPE stimulated 
protein synthesis by activating the mammalian target of rapa-
mycin (mTOR) pathway. Overall, black ginger could be used as a 
potential material for improving muscle atrophy by regulating 
protein turnover.
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White Ginseng Extract Induces Immunomodulatory 
Effects via the MKK4-JNK Pathway

Tae-Gyu Lim*, Mi Jang, Chang-Won Cho, Hee-Do Hong, 
Kyung-Tack Kim, Sung-Young Lee1, Sung Keun Jung, Young 
Kyoung Rhee
Korea Food Research Institute, Korea, 1The Hormel Institute, 
University of Minnesota, USA

Panax ginseng Meyer (white ginseng) is a popular functional 
food and its biological effects on the human body have been 
noted for hundreds of years. In the present study, we sought to 
investigate the underlying mechanisms responsible for the 
immunomodulatory effects of white ginseng extract (WGE). 
WGE increased NO production via upregulation of iNOS expre-
ssion levels. Mouse cytokine array results also revealed that 
the expression of 13 cytokines was elevated by WGE treatment 
in IFN-g-primed macrophage cells. Although both MKK4-JNK 
and MEK-ERK signaling pathways were activated after treat-
ment with WGE, only the MKK4-JNK signaling pathway appears 
to have any significant immunomodulatory significance. Oral 
administration of WGE for 28 days recovered cyclophospha-
mide (CY)-induced suppression of the immune system in mice 
via the MKK4-JNK pathway. Taken together, these findings sug-
gest that the MKK4-JNK signaling pathway is a crucial mecha-
nism of WGE-induced immunomodulation.

P11 -128

Antirrhinum majus (snapdragons) Ethanolic Extract 
Inhibits Adipogenesis in 3T3-L1 Cells

Gichang Kim*, Ami Yoo, Jinsuk KIm, Geoyngmi Kim, Songyi 
Choi
Rural Development Administration, Korea

Antirrhinum majus, known as snapdragons, was traditionally 
used to a diuretic, for treatment of scurvy, liver disorders and 
tumors. However, anti-obesity effect of A. majus has not been 
reported yet. As the adipogenesis plays critical role in obesity, 
this study was performed to investigate the anti-adipogenesis 
effect of A. majus ethanolic extract (AME) in 3T3-L1 cells. 3T3-L1 
cells were differentiated in the presence of different concent-
rations of AME (20-500 μg/mL). The level of lipid accumulation 
was measured by Oil-Red O staining. Changes in proteins level 
related to adipocyte differentiation in 3T1-L1 cells were mea-
sured by SDS-PAGE and western blotting. As a result of Oil-Red 
O staining, 28-33% reductions of lipid accumulation were 
observed at the concentration of 100-500 μg/mL AME. Also, 
AME concentrations dose-dependently decreased expression 
of adipocyte differentiation regulator; Peroxisome proliferator- 
activated receptor γ (PPARγ), CCAAT element binging protein α
(C/EBPα), and sterol regulatory element binding protein 1 (SREBP-1) 
in protein levels. Therefore, AME is potential therapeutic agent 
for preventing and treating the obesity.

P11 -127

Analytical Method Validation of Ellagic Acid as a 
Marker Compound for the Standardization of Black 
Raspberry of Water Extract as a Functional Ingredient

Ji Wung Kwon*, Kyu Seo Chae, Ho Yong Jeong, Dae Keun 
Shin
Berry & Biofood Reserach Institute, Korea

Validation of ellagic acid, as a marker compound in the stand-
ardization of black raspberry extract developed for functional 
health food, was attempted by a analytical method. Ellagic acid 
was validated for its LOD (limit of detection), LOQ (limit of quan-
titation), precision, accuracy, and recovery by HPLC relative to 
the black raspberry extract. It showed a high linearity in the 
calibration curve with a coefficient of correlation (R2) of 0.9999. 
The LOD and LOQ were 0.45 μg/mL and 1.36 μg/mL, respec-
tively. The results of the recovery test was 101.71-105.17%. The 
intra-day and inter-day precision in the ellagic acid for black 
raspberry extract was 1.92% and 0.61-2.14%, respectively. There-
fore, the application of ellagic acid was validated in analytical 
method as a marker compound in black raspberry extract.

P11 -129

Preventive Effect of Water Extract from Germinated 
Black Rice (Oryza sativa L.) on Obesity and 
Osteoporosis

Min-hyuk Bang*, Hyung-sik Yun, Kimoon Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

Menopause appears in women at age of over 50 and has symp-
toms such as obesity, osteoporosis, vasomotor symptoms and 
vaginal dryness. In this study, we investigated the preventive 
effect of germinated black rice (Oryza sativa L.) water extract 
(GBR) on obesity and osteoporosis. 8 week female SD rats were 
divided into six groups [sham-operated (sham), ovariectomized 
(OVX), ovx+estradiol (EST), ovx+isoflavone (Iso), ovx+GBR 100 mg/kg 
(GBR100), ovx+GBR 500 mg/kg (GBR500)] for 8 weeks. The 
treatments with GBR inhibited bone mineral density (BMD) loss 
in left femur and increased mRNA expression of ALP, Runx2. 
Additionally, GBR decreased bodyweight and food efficiency 
rate and lowered serum concentration of triglyceride and total 
cholesterol than OVX. These results showed that GBR had pre-
ventive effect on both obesity and osteoporosis.
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Antioxidant Ability of Corn Silk, Job's Tears, Lentinus 
edodes, and Apple Peel and Anti-adipogenic Activity of 
Corn Silk in 3T3-L1 Preadipocytes

Mi Ja Chung*, Chang Won Lee1, Heekyung Lim
Department of Food Science and Nutrition, Gwangju 
University, Korea, 1Department of Biotechnology, The Catholic 
University of Korea, Korea

Corn silk, Job's tears, Lentinus edodes, and apple peel 70% ethanol 
extracts (CS, JT, LE, and AP) were studied for their antioxidant 
activities. CS among all extracts showed the highest antioxidant 
activities. Differentiation was investigated by Oil-red O staining 
assay using CS, JT, LE, and AP treated to 3T3-L1 adipocytes. Tri-
glyceride (TG) accumulation in 3T3-L1 cells was measured, and 
among the samples tested (CS, JT, LE, and AP), CS was found to 
have the highest inhibitory activity against TG accumulation of 
differentiated 3T3-L1 adipocytes and regulated factors associated 
with adipogenesis. CS suppressed lipid droplet formation and 
adipocyte differentiation in 3T3-L1 cells in a dose-dependent 
manner. We examined the effects of CS on the levels of C/EBP- 
β, PPAR-γ, and aP2 mRNA as well as protein levels in 3T3-L1 
cells treated with CS during adipocyte differentiation, and treat-
ment with CS in 3T3-L1 adipocytes down-regulated expression 
of PPAR-γ and aP2 mRNA. CS also significantly inhibited up-regu-
lation of C/EBP-β, PPAR-γ, and aP2 proteins during adipocyte 
differentiation.

P11 -132

Change of Functional Component and 
Anti-inflammatory Effect of Royal Jelly by Treatment of 
Enzyme

Ji Hae Choi*, Young Jae Jeong, Hyun-Sun Lee, Jung Min Bae, 
Eh Hyang Kim1, Jin Soo Han
Agency for Korea National Food Cluster, Korea, 1Food 
Business Division, Bitech Inc, Korea

Royal Jelly is an important functional food item that possesses 
several health promoting properties. Since it contains a variety 
of free amino acids, sugars, minerals and vitamins, Royal jelly 
has been taken as a dietary supplement. In addition, a number 
of biological and immuno-regulatory activities attributed to 
Royal jelly have been reported. In this study, anti-inflammatory 
effects of royal jelly by enzymatic treatment were investigated 
through inhibition of NO, PGE2, cytokines production and expre-
ssion of COX-2 and iNOS in LPS-treated RAW 264.7 macrophage 
cell lines. Royal jelly powder was mixed with 10-fold volume of 
purified water, and the mixture was reacted at 50°C for 24 h. 
Then, enzymes were added into the mixture, respectively. After 
that, enzyme activity was inactivated by a high temperature. 
High 10-HDA and free amino acid content of royal jelly inhibited 
the production of NO and PGE2 as well as the expression of 
iNOS and COX-2 in the RAW 264.7 cells. These results indicate 
that high 10-HDA and free amino acid content of royal jelly 
have anti-inflammatory effect and the efficacy increased by 
enzymatic treatment.

P11 -131

In vitro Antioxidant Activity of Ovotransferrin Enzymatic 
Hydrolysates

Hyun Suk Kim*, Jae Hoon Lee, Sun Hee Moon1, Dong Uk 
Ahn1, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 1Department of Animal 
Science, Iowa State University, USA

Ovotransferrin (OTF) and its derived peptides are recognized as 
nutraceutical and functional food ingredients. It had been reported 
that OTF and its peptides displayed biological activity including 
antioxidant, anti-hypertensive, anti-microbial, anti-viral, and 
immunomodulatory activity. The aim of the present study was 
to investigate antioxidant activity of OTF and OTF hydrolysates 
(OTHs). OTHs were prepared by either promod 278, thermo-
lysin, or combination of two enzymes (OTH-P, OTH-T, OTH-PT). 
DPPH, ABTS radical-scavenging activity and nitric oxide (NO) 
scavenging activity assay were performed to evaluate the in 
vitro antioxidant activities of OTF and OTHs. In the DPPH assay, 
the results showed no significant difference within OTF and 
OTHs. In the ABTS assay, OTF had no effect on ABTS radical 
scavenging activity. However, OTHs quenched ABTS radical to 
47.23% (OTH-P), 62.36% (OTH-T), and 60.60% (OTH-PT), respec-
tively at 2 mg/mL. In the NO assay, NO scavenging activities 
showed 51.68, 53.63, and 55.16%, by OTH-P, OTH-T, and OTH- 
PT, respectively at 2 mg/mL. These results suggest that OTF 
hydrolysates can be useful as natural antioxidants.

P11 -133

Anti-inflammatory effect of Antirrhinum majus 
(snapdragons) Ethanolic Extract on Raw 264.7 Cells

Ami Yoo*, Sua Im, Jin Sook Kim, Gyoung Mi Kim, Song Yi 
Choi, Gi Chang Kim
Department of Agrofood Resurces, National Academy of 
Agricultural Science, RDA, Korea

The recent studies show that Antirrhinum majus, known as 
snapdragons, possessed antimicrobial, insecticidal, cytotoxic, 
antioxidant, and many other biological activities. However, 
anti-inflammatory effect of A. majus has not been reported 
yet. This study was performed to investigate the anti-inflam-
matory effect of Antirrhinum majus ethanolic extract (AME) on 
RAW 264.7 cells induced by lipoplysaccharide (LPS). RAW 264.7 
cells were stimulated by LPS and treated with different concen-
trations of AME (20-500 μg/mL). Nitric Oxide (NO) production 
was observed along with changes in protein levels related to 
inflammatory activity in Raw 264.7 cells. As a result, AME dose- 
dependently decreased NO production from 29.5 to 18.7 μM in 
RAW 264.7 cells. Also, reductions in Cyclooxygenase2 (COX2), 
interleukin1-ββ (IL1-β β), and tumor necrosis factor α (TNFα) 
protein levels were observed. As a result of study, AME can be 
considered as a potential anti-inflammatory agent.
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Anticancer Peptides from Ovotransferrin Enzyme 
Hydrolysate of Hen Egg White Protein

Jae Hoon Lee*, Hyun Suk Kim, Sun Hee Moon1, Dong Uk 
Ahn1, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 1Department of Animal 
Science, Iowa State University, USA

Ovotransferrin (OTF), accounting for 12% of egg white proteins, 
is the second major protein in egg white. This study aimed to 
find anti-carcinogenic activity peptide from OTF hydrolysates 
(OTHs). OTF was hydrolyzed with promod 278, thermolysin and 
a combination of the two to isolate anti-carcinogenic peptides. 
OTHs were separated in three fractions by ultrafiltration, and 
anti-carcinogenic activity was evaluated by MTT assay with 
various cancer cell lines including AGS (human stomach), LoVo, 
HT-29 (human colon) and HeLa (human cervix adenocarcinoma). 
As a result, OTHs showed cytotoxic activity in a dose depen-
dent manner. The obtained hydrolysate by a combination of 
the two enzymes exhibited the highest cytotoxic activity 
compared to other enzyme hydrolysates. After fractionation, 
the F1 fraction (MW>10 kDa) showed the highest cytotoxic 
activity among the fractions. Compared with crude hydrolysates, 
cytotoxic activity of F1 was increased as 2.27, 4.85, 2.01, and 
3.67 fold against AGS, LoVo, HT-29, and HeLa, respectively. 
These results suggest that OTF hydrolysates by promod 278 
and thermolysin might serve as a natural anticancer agent for 
the pharmaceutical industries.

P11 -136

Comparative Studies on Nutritional Composition and 
Antioxidant Activities of Elephant Garlic (Allium 
ampeloprasum L.), Garlic (Allium sativum L.) and Onion 
(Allium cepa L.) in Korea

Danbi Kim*, Sunyoung Kim, Wonjin Yoon, Wenjie Jin, 
Yunyeol Lee, Soyoung Kim, Sanghee Lee1, Ok-Hwan Lee2, 
Dongbin Shin, Sungsoo Kim3, Miyoung Yoo, Seulgi Choi1

Food Analysis Center, Korea Food Research Institute, Korea, 
1Division of Metabolism and Functionality Research, Korea 
Food Research Institute, Korea, 2Department of Food Science 
and Biotechnology, Kangwon National University, Korea, 
3Food Processing Research Center, Korea Food Research 
Institute, Korea

This study was conducted to evaluate organo-sulfur compounds 
(OSC) and antioxidant activity in different three Allium vegetables 
such as garlic (Allium sativum L.), elephant garlic (Allium ampelo-
prasum var. ampeloprasum), and onion (Allium cepa L.) in Korea. Υ
-glutamyl peptides, S-allyl-L-cysteines, S-allkenyl-L- cysteine sulfo-
xides and allicin were analyzed by HPLC-PDA system. The elephant 
garlic exhibited higher GSPC content, while garlic and onion had the 
highest alliin and isoalliin content, respectively compare with other 
Allium vegetables. Additionally, antioxidant activity was estimated 
using ORAC, DPPH, ABTS, FRAP and RP. Among three vegetables, the 
garlic showed the highest antioxidant capacity, followed by elephant 
garlic and onion. All results were subjected to principal component 
analysis. Garlic showed the highest positive value for PC1. This indi-
cated that garlic is characterized by a high content of OSCs (exclude to 
isoallin and γGPA), total phenolic content and antioxidant activities. 
The results of the present study could be contributed that selection 
of interesting Allium vegetables with specific quality characteristics 
for functional food industry.

P11 -135

Isolation and Identification of Anti-inflammation 
Compounds from Aster scaber Thunb

Mi Ja Chung*, Sanghyun Lee1, Seoung Ju Kim, Si Eun Park, 
Heekyung Lim
Department of Food Science and Nutrition, Gwangju 
University, Korea, 1Department of Integrative Plant Science, 
Chung-Ang University, Korea

The 70% ethanol extract from Aster scaber Thunb had strong 
antioxidant effect. The ethyl acetate fraction from Aster scaber
Thunb extract (AT-EA) among the six fractions had the strong 
antioxidant activity. Bioactivity compound was purified from 
AT-EA and the chemical structure of the compound was deter-
mined as Com K-G on the basis of 1H-NMR, 13C-NMR and EI mass 
spectrum. It was glycosylated derivatives of kaempferol. Anti- 
inflammation effects of kaempferol in IgE-antigen complex-sti-
mulated RBL-2H3 cells and asthma model mice were investi-
gated. The kaempferol, a plant flavonoid, suppressed the antigen 
induced phosphorylation of MAPK and Akt, which are critical 
for the production of pro-inflammatory cytokines, and also 
significantly attenuated the production of IgE-mediated pro- 
inflammatory cytokines. The kaempferol significantly inhibited 
the increase in pro-inflammatory cytokines levels in asthma 
model mice.

P11 -137

Protective Effects of Xylose-taurine Reduced against 
Damages Caused by Oxidative Stress in Hepatocytes 
and Zebrafish In vivo Model

Ginnae Ahn1,2*, WonWoo Lee3, Eun A Kim3, Soo Yeon Park2, 
Eui Jeong Han2, Ju Hyung Um2, Sun Hee Cheong1,2, 
Chang-Bum Ahn2,4, You-Jin Jeon3

1Department of Marine Bio-Food Sciences, Chonnam National 
University, Korea, 2Department of Food Technology and 
Nutrition, Chonnam National University, Korea, 3Department 
of Marine Life Science, Jeju National University, Korea, 
4Division of Food and Nutrition, Chonnam National University, 
Korea

In this present study, we evaluated protective effects of Xylose- 
Taurine reduced (X-T-R), a taurine derivate against oxidative 
stress caused by H2O2 in hepatocyte and zebrafish embryo. The 
results showed that X-T-R improved the cell viability and reduced 
the production of reactive oxygen species (ROS) in H2O2-treated 
hepatocyte. X-T-R also possessed the protective effect by inhibi-
ting the formation of apoptotic bodies induced by H2O2. Addi-
tionally, X-T-R increased the expression of nuclear factor eryth-
roid 2-related factor 2 (Nrf2), heme oxygenase 1 (HO-1) and NAD 
(P)H dehydrogenase: Quinone 1 (NQO1) in cultured hepatocytes. 
Furthermore, X-T-R protected the cells against apoptosis via 
regulating the expression level of Bcl-2/Bax as well as the activa-
tion of caspase-3 and PARP. In zebrafish model, X-T-R significantly 
increased the survival of zebrafish embryo reduced by treatment 
of H2O2 by reducing the productions of ROS and nitric oxide (NO) 
as well as the formation of cell death in zebrafish embryos. From 
these results, this study reveals that X-T-R, a taurine derivate 
might be a potential protector against various damages caused by 
oxidative stress.
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Immunomodulatory Effects of Glycoprotein Fraction 
from Rice Bran

A-Reum Yu*, Hee-Don Choi, Ho-Young Park
Korea Food Research Institute, Korea

Rice bran is a rich source of cellulose and protein, and its usage 
as a functional food is expected to increase. In this study, We 
obtained glycoprotein from rice bran by using ammonium sul-
fate precipitation and anion chromatography techniques. And, 
we conducted in normal mice and mouse models of cyclophos-
phamide-induced immunosuppression. Different doses of glyco-
protein from rice bran (10, 25, and 50 mg/kg) were administered 
orally for 28 days. On day 21, cyclophosphamide (100 mg/kg) 
was administered intraperitoneally. Glycoprotein from rice 
bran affected the immunomodulatory function by inducing the 
proliferation of splenic lymphocytes, which produce potential T 
and B cells. Furthermore, it prevented cyclophosphamide- 
induced damage of Th1-type immunomodulatory function 
through increased secretion of Th1-type cytokines (interferon-γ
and interleukin-12). The results of the study indicate that glyco-
protein from rice bran significantly recovered cyclophosphami-
deinduced immunosuppression. Based on these results, it was 
concluded that glycoprotein from rice bran is a potent immu-
nomodulator and can be developed to recover the immunity of 
immunocompromised individuals.

P11 -140

Suppressed Pro-inflammatory Factors by BCAAs 
Encapsulated with Liposome in LPS-induced RAW 264.7 
Cells

Hyung Seok Yu*, Eun-Hye Yang1, Jae Hoon Lee, Gyu-Whan 
Lee2, Seung Jun Choi3, Pahn-Shick Chang1, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 1Department of 
Agricultural Biotechnology, Seoul National University, Korea, 
2R&D Center, Daesang Corporation, Korea, 3Department of 
Food Science & Technology, Seoul National University of 
Science and Technology, Korea

Branched chain amino acids (BCAA, leucine, iso-leucine and valine) 
are essential amino acids and widely used as dietary supplements. 
BCAAs have low absorption efficiency due to poor solubility. The 
aim of this study was to investigate improvement of bioavailability 
by encapsulate BCAAs with liposome via demonstrate enhanced 
anti-inflammatory activities. Anti-inflammatory effect was inves-
tigated in lipopolysaccharide (LPS)-stimulated RAW 264.7 macro-
phages by assessing pro-inflammatory factors (NO, iNOS, and 
COX-2) and pro-inflammatory cytokines (IL-1β, IL-6, and IL-10). 
Cells were treated with BCAAs encapsulated with liposome in 
various concentrations (0.31-2.5 mg/mL). Compare to aqueous 
BCAAs solution, BCAAs encapsulated with liposome significantly 
inhibited NO production. Additionally, expression levels of iNOS, 
and COX-2 were suppressed also. Furthermore, BCAAs encapsu-
lated with liposome found to significantly inhibit the production of 
IL-1β, IL-6 and IL-10 in response to LPS-stimulation. These results 
demonstrate that encapsulation of BCAAs with liposome improves 
bioavailability efficiently. And this improvement leads to enhanced 
anti-inflammatory activity.

P11 -139

Galactose-taurine Sodium Salt Inhibits the 
Inflammation Responses in LPS-activated RAW 264.7 
Cells and Zebrafish In vivo Model

Ginnae Ahn1,2*, WonWoo Lee3, Eun A Kim3, Soo Yeon Park2, 
Eui Jeong Han2, Ju Hyung Um2, Sun Hee Cheong1,2, You-Jin 
Jeon3, Chang-Bum Ahn2,4

1Department of Marine Bio-Food Sciences, Chonnam National 
University, Korea, 2Department of Food Technology and 
Nutrition, Chonnam National University, Korea, 3Department 
of Marine Life Science, Jeju National University, Korea, 
4Division of Food and Nutrition, Chonnam National University, 
Korea

In this study, we synthesized galactose-taurine sodium salt (G-T), 
and evaluated its anti-inflammatory effects in lipopolysaccha-
ride (LPS)-stimulated RAW 264.7 cells and zebrafish embryos in 
vivo model. The result showed that G-T reduced LPS-stimulated 
production of nitric oxide (NO) and prostaglandin E2 (PGE2) via 
down-regulating the expression levels of inducible NO synthase 
(iNOS) and cyclooxygenase-2 (COX-2). Also, G-T reduced the 
secretion of inflammatory cytokines including tumor necrosis 
factor (TNF-α), interleukin (IL)-1β and IL-6, compared to only 
LPS-stimulated RAW 264.7 cells. Additionally, G-T inhibited the 
activation of nuclear factor-κB (NF-κB) as well as the phospho-
rylation of inhibitor κB (IκB)-α. Moreover, G-T improved the 
survival rate and the edema in LPS-treated zebrafish embryos. 
Furthermore, G-T decreased the production of NO and the 
expression levels of iNOS and COX-2 as well as TNF-a. From 
these results, this study first suggests that G-T could be consi-
dered as an effective anti-inflammatory agent, which might be 
further developed as a functional ingredient.

P11 -141

Functional Activities of Yogurt Supplemented with Inula 
britannica Water Extract

Hyung Seok Yu*, Won-Young Bae, Na-Kyoung Lee, Kee-Tae 
Kim1, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 1Bio/Molecular 
Informatics Center, Konkuk University, Korea

Inula britannica is a wild plant in Eastern Asia. Its flower is rich 
source of various flavonoids. Yogurt is one of the traditional fer-
mented foods and it contains bio-peptides. The aim of study is 
to determine the anti-oxidant and anti-inflammatory activities 
of yogurt supplemented with I. britannica water extract (YI). 
Potential anti-oxidant capacity of yogurt was determined by 
assessing total phenolic content (TPC), total flavonoid content 
(TFC) of I. britannica water extract and radical scavenging acti-
vities of supernatant of YI. TPC and TFC of I. britannica were 
87.8±0.01 mg GAE/g and 1.2±0.01 mg QE/g respectively. DPPH 
and ABTS radical scavenging activity are increased significantly 
as addition of I. brtannica water extract (0.1-1.0%). Anti-inflam-
matory activity was investigated in lipopolysaccharide (LPS)-in-
duced RAW 264.7 macrophage by assessing pro-inflammatory 
factors (NO, iNOS, and COX-2). YI significantly inhibited produc-
tion of NO. Furthermore YI significantly suppressed the expres-
sion levels of iNOS, and COX-2 in cells without toxicity. These 
results demonstrated that YI potentially contains functional 
materials and provides benefits to intestinal health.
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Regulation Effect of Water Extract from Germinated 
Black Rice (Oryza sativa L.) on Obesity and 
Osteoporosis in C3H10T1/2 Cells

Hyung-sik Yun*, Min-hyuk Bang, Ki-moon Park
Department of Food Science and Biotechnology, 
Sungkyunkwan University, Korea

There is a growing interest in the symptoms such as obesity, 
osteoporosis, and vasomotor symptom that appear in climac-
teric women. Extant research has shown that Black rice extract 
has an effect on obesity and osteoporosis. In this study, we 
investigated whether the water extract of germinated black 
rice (Oryza sativa L.) (GBR) by germination conditions had an 
influence on both anti-obesity and osteogenic differentiation. 
We found the optimum germination conditions by differing 
germination period and light source. After treating GBR on 
C3H10T1/2 cell, we carried out ORO staining to identify a dec-
rease in adipocyte differentiation, and ALP staining to confirm 
an increase in osteoblast differentiation. We found that GBR 
decreased mRNA expression of aP2, CD36 and PPAR-γ on adipo-
genic differentiation. Furthermore, GRB increased mRNA expre-
ssion of ALP, osterix and RUNX2 on osteogenic differentiation 
from C3H10T1/2 cell. In conclusion, we found that GBR provided 
best regulation effect on the third day of germination in the 
LED Blue light.

P11 -144

Anti-obesity Effect of Saengshik through Activating 
AMPK Signaling Pathway in High-fat Diet-induced 
Obese Mice

Se In Lee1*, Mi-Bo Kim2, Changhee Kim2, Siyeon Kim 2, 
Yongin Cheong2, Jieun Hwang2, Jae-Kwan Hwang1,2

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

The anti-obesity effect of Saengshik including 51% whole grain 
through activating AMP-activated protein kinase (AMPK) signa-
ling pathway was investigated in high-fat diet (HFD)-induced 
obese C57BL/6N mice. After 8 weeks on HFD, HFD-fed mice 
were supplemented with Saengshik for 4 weeks. Saengshik 
remarkably reduced body weight gain and food efficiency ratio 
(FER). Elevated serum levels of total cholesterol and low-density 
lipoprotein cholesterol were decreased in Saengshik supplemen-
ted obese mice. Fat pad masses were reduced in Saengshik sup-
plemented obese mice as evidenced by reduced adipocyte size. 
Saengshik inhibited the expression of major adipogenic trans-
criptional factors through activating AMPK signaling pathway in 
epididymal fat tissue of HFD-induced obese mice. Moreover, 
Saengshik attenuated HFD-induced nonalcoholic fatty liver 
disease by inhibiting hepatic triglyceride accumulation. Overall, 
Saengshik is capable of attenuating obesity through the activa-
tion of the AMPK signaling pathway in HFD-induced obese mice. 
These results suggest that Saengshik might be useful dietary 
formula for weight control or heath-functional foods.

P11 -143

The Medium-chain Diglyceride Oil Decreased Body Fat 
Mass Compared to Canola Oil in Mice

Haeun Kim*, Gwang-Woong Go
Department of Food and Nutrition, Kookmin University, Korea

Medium-chain fatty acids escape the formation of chylomicrons 
in the small intestine, resulting in energy expenditure through 
beta-oxidation. Diglycerides are rather susceptible to oxidation 
than being stored in the adipose tissue. This study was conducted 
to verify the effect of medium-chain enriched diglyceride (MCDG) 
oil on body fat mass in vivo. Male C57BL/6 mice were randomly 
assigned to four groups as follows: 1) normal diet (18% kcal 
from fat), 2) canola oil as control (40% kcal from canola oil), 3) 
MCDG10 (10% kcal from MCDG + 30% kcal from canola oil), 
and 4) MCDG20 (20% kcal from MCDG+20% kcal from canola 
oil). Body weight and fat mass of MCDG20 mice were decreased 
compared to that of control mice (p<0.01). Serum triglycerides 
were decreased in both MCDG10 and MCDG20 groups (p<0.01 
and p<0.05, respectively). Hormone-sensitive lipase was incre-
ased in the MCDG20 group compared to that in the control (p< 
0.05). Uncoupling protein 1 was also increased in the MCDG20 
group compared to that in the control (p<0.05). In summary, 
MCDG reduced body fat mass by stimulating lipolysis in white 
adipose tissue and thermogenesis in brown adipose tissue.
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Improved Solubility of BCAAs Solution by 
Micro-fluidizer and Anti-inflammatory Capacity in 
LPS-induced RAW 264.7 Cells

Hyung Seok Yu*, Chi Rac Hong1, Gi Hoon Jung, Hwan-Hee 
Yu, Gyu-Whan Lee2, Seung Jun Choi1, Pahn-Shick Chang3, 
Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 1Depatment of Food 
science & Technology, Seoul National University of Science 
and Technology, Korea, 2R&D Center, Daesang Corporation, 
Korea, 3Department of Agricultural Biotechnology, Seoul 
National University, Korea

Branched chain amino acids (BCAAs) are consisted of leucine, 
iso-leucine, and valine. These amino acids are sort of essential 
amino acids. However, they possess low solubility. The aim of 
study is improvement of aqueous solubility without stabilizer 
by using micro-fluidizer and determination of anti-inflammatory 
capacity. By using micro-fluidizer, solubility was significantly 
enhanced. Furthermore, dispersibility and turbidity were improved. 
Anti-inflammatory capacity was investigated by NO scavenging 
activity and assessing factors related with pro-inflammation 
(NO, iNOS, and COX-2). Samples were treated with various con-
centrations (1.25-10 mg/mL). NO was significantly scavenged in 
SNP system. In RAW 264.7 cells, production of NO was signifi-
cantly inhibited without toxicity. Additionally, expression levels 
of mRNAs of iNOS and COX-2 were suppressed. These results 
indicated that aqueous solubility of BCAAs improved by micro- 
fluidizer with reduced time and anti-inflammatory activity was 
enhanced also.
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P11 -146

Effect of Ethanol Extract of Ulmus davidiana var. 
Japonica on Cholesterol and Lipid Metabolism

Sung-Gyu Lee*, Jun-Hyeok Choi, Joo-Hye Sim, Hyun-Joo 
Jang1, Hyun Kang
Department of Medical Laboratory Science, College of Health 
Science, Dankook University, Korea, 1Taewoong Food Co., Ltd., 
Korea

This study was performed to investigate cholesterol and lipid 
metabolism in vivo of ethanol extract of Ulmus davidiana var.
japonica (UDE). We elucidated that UDE significantly reduced 
the body weight gain induced through feeding a high-fat diet to 
SD rat. The contents of cholesterol and lipid were lower in 
UDE400 group compare to HF (high fat diet) group in vivo. 
Contents of TG in the plasma showed to decrease in UDE400 
group than garcinia cambogia (GCE) group. The treatment of 
UDE significantly reduced the adipose tissue weight in high-fat 
(HF) rat. When their adipose and liver tissue morphology was 
investigated for histochemical staining, the distribution of cell 
size in the HF group was hypertrophied compared with those 
from UDE groups. These results suggest that Ulmus davidiana 
var. japonica extract could be useful for prevention or treat-
ment of hypercholesterolmia.

P11 -148

Effect of Processing Conditions on Physicochemical 
Properties of Soybean Sprouts Fermented with Irpex 
lacteus

Hye Bin Lee1*, Inwon Kim1, Sanghyeob Sim1, Eunin Yang2, 
Young-Soo Kim1,2

1Department of Food Science and Technology, Chonbuk 
National University, Korea, 2Research Center for Industrial 
Development of Biofood Materials, Chonbuk National 
University, Korea

Soybeans (Glycine max L.) are an excellent source of protein, 
and contain significant amounts of phytic acid, dietary minerals 
and B vitamins. Among many phytochemicals found in soybeans, 
isoflavone is known to be effective in preventing various dise-
ases. We analyzed the total phenolic, flavonoids and isoflavone 
contents as well as DPPH radical scavenging activity of fermented 
soybean sprouts (FSS) with Irpex lacteus. Three processing con-
ditions (steaming, germinating and roasting) and various fermen-
tation times (0, 5, 10, 15, and 20 days) were applied to study 
their properties. Total flavonoid content was highest in roasting 
soybean sprout fermented for 20 days by Irpex lacteus (4.34 mg/g). 
Total phenolic content was highest in steaming soybean sprout 
fermented for 20 days by Irpex lacteus (12.05 mg/g). The DPPH 
radical scavenging activity of samples were in the ranges of 
11.84-79.85%. Total aglycone content was highest in steaming 
soybean sprout fermented for 10 days by Irpex lacteus (5.46 
mg/g). Among the processing conditions, mostly steaming exhi-
bited the higher total phenolic and aglycone contents and DPPH 
radical scavenging activity than germinating and roasting. 

P11 -147

Regulatory Effects of High-amylose Rice on Glucose 
Metabolism

Joo Yeon Heo*, Bo-Ram Mok, Adriana Rivera-Piza, Sung-Joon 
Lee
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Dietary intake influences the risk of developing chronic diseases 
including metabolic syndrome. Intake of non-digestible carbo-
hydrates is known to improve insulin resistance and glucose 
tolerance. Thus intake of grains with high content of amylose 
could delay digestion and absorption of carbohydrates thus 
could improve glucose tolerance in postprandial state. We 
investigated the effects of high-amylose rice varieties on glu-
cose response in vivo. 8-weeks-old male ICR mice were orally 
administrated with unpolished rice (1.6 g/kg of body weight). 
The effects of four strains of rice, Dodamssal, Saegoami and 
Mimyeon were compared with Saeilmi in oral glucose tolerance 
test (OGTT). In the mice administrated with unpolished rice, 
Dodamssal showed the slowest increase in plasma glucose 
levels, and significantly improved glucose tolerance (37.5%) 
compared to control rice. Next, the oral administration of RS 
(1.6 g/kg of body weight) for comparisons in ICR mice improved 
plasma glucose (p=0.0503) in OGTT. Our data suggests that 
Dodamssal, which has a high level of amylose showed improved 
glucose tolerance in vivo and may be useful to prevent the 
development of glucose tolerance.

P11 -149

Antioxidant Activity and Anthocyanin Content of 
Various Mulberry Fruits (Morus alba L.) in Different 
Extraction Conditions

SangHyeob Sim1*, HyeBin Lee1, EunIn Yang2, YoungSoo Kim1,2

1Department of Food Science and Technology, Chonbuk 
National University, Korea, 2Research Center for Industrial 
Development of Biofood Materials, Chonbuk National 
University, Korea

Mulberry fruits (Morus alba L.) has strong antioxidant activity 
and abundant anthocyanin content including cyanidin-3-gluco-
side (C-3-g) and cyanidin-3-rutinoside (C-3-r). Three mulberry 
fruit cultivars (Gwasang2ho, Daesung, Chungil) were extracted 
by different extraction conditions (0, 20, 40, and 70% ethanol 
solvent). All extracts were investigated C-3-g content, total 
phenol compounds, total flavonoid compounds, DPPH radical 
scavenging activity. ‘Gwasang2ho’ mulberry fruit extracted by 
70% ethanol (G70) had higher content of C-3-g (2029.33 mg/100 g).
Total phenol, total flavonoid and DPPH radical scavenging acti-
vity were in the ranges 2394.88-5543.10 mg/100 g, 252.90-636.18 
mg/100 g and 4.80-45.63%, respectively. G70 had higher content 
of total phenol compounds and total flavonoid compounds. The 
highest DPPH radical scavenging activity was shown G70. These 
results suggest that Gwasang2ho mulberry fruit extracted by 
70% ethanol could be excellent extraction condition and 
cultivar for production of functional food.
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Low-molecular Weight Keratin Peptides Inhibit 
UVB-induced Human Matrix Metalloproteases in 
Human Dermal Fibroblast

Kyeong Seop Song*, Hyeon-Su Jin1, Yong-Jik Lee1, Dong-Woo 
Lee1, Jae-Eun Lee, Nam Joo Kang
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1School of Applied Biosciences, 
Kyungpook National University, Korea

Peptides in skincare products are chemical compounds composed 
of short chains of amino acids. They have the ability to pene-
trate the upper layer of the skin and act as collagen support. 
For this reason, they are of great interest to the cosmeceutical 
industry. To develop new natural peptides applicable for cosmetics 
industry, keratin peptide were produced by extremophilic Fer-
vidobacterium islandicum AW-1 anaerobically at 70oC from 
native chicken feather. To screen and identify functional pep-
tides, we fractionated the keratin hydrolysates through a series 
of ultrafiltration, followed by column chromatography. Partially 
purified low molecular weight keratin peptides (LMW_KP, <1 
kDa) exhibited no inhibitory effect on matrix metalloproteinase 
(MMP)-1 activity, whereas they suppressed ultraviolet B (UVB)- 
induced MMPs expression in human dermal fibroblasts. Sub-
sequently, LC-MS/MS analysis was performed to identify several 
keratin peptides with anti-aging activity. Therefore, this study 
suggests that bioactive keratin peptides using extremophiles 
can provide an alternative strategy to produce high value-added 
functional cosmetics derived from non-utilizable keratin wastes.

P11 -152

Immunomodulatory Potential of Exopolysaccharides 
Isolated from Weissella cibaria JW15

Eun Young Oh*, Je Hee Son, Sang-Myeong Lee
Division of Biotechnology, Advanced Institute of Environment 
and Bioscience, College of Environmental & Bioresources, 
Chonbuk National University, Korea

Lactic acid bacteria (LAB) are well-known to exert various bene-
ficial health effects. Especially, immunomodulatory activities of 
LAB have been highlighted by recent studies and exopolysaccha-
rides (EPS) produced by some LAB has been reported to mediate 
these activities. Our previous findings demonstrated that Weis-
sella cibaria JW15 possessed an immunostimulatory activities 
but it was not clear which components of JW15 were respon-
sible. Here, we investigated the effects of EPS isolated from 
JW15 on immune responses in vitro using splenoctyes from 
mice. When splenoctyes were treated with EPS, significant 
amounts of cytokines for in innate and acquired immunity 
were produced in a dose dependent manner. In addition, we 
found that EPS were able to activate different sets of immune 
cells, such as macrophages, dendritic cells, T cells and NK cells. 
Collectively, we propose that EPS mediate immune-stimulatory 
activities of JW15 and possess potential to be developed as 
functional materials to boost immune system. Further studies 
are needed to provide comprehensive information to support 
our conclusions. and reveal molecular mechanisms by which 
EPS modulate immune responses.

P11 -151

Silkworm Dropping Extract Ameliorates Trimellitic 
Anhydride-induced Allergic Contact Dermatitis by 
Regulating Th1/Th2 Immune Responses Cytokine 
Production

Dae Woon Choi1,2*, Da-Ae Kwon3, Sun Young Jung3, 
Hye-Jeong See3, Hee Soon Shin1,3, Dong-Hwa Shon1,2

1Food Biotechnology, University of Science & Technology, 
Korea, 2Division of Functional Food Research Korea Food 
Research Institute, Korea, 3Division of Nutrition and 
Metabolism Research, Korea Food Research Institute, Korea

Allergic contact dermatitis (ACD) is an inflammatory skin disease 
caused by hapten-specific immune response. Silkworm dropp-
ing has been known beneficial effects for treatment of inflam-
matory diseases. In the present study, we investigated whether 
silkworm dropping extract (SDE) ameliorates trimellitic anhy-
dride (TMA)-induced ACD. In TMA-induced ACD mouse model, 
the treatment of SDE significantly suppressed the increases of 
both ear thickness and IgE levels in serum. Furthermore, IL-1β
and TNF-α were reduced by treatment of SDE compared with 
sham group. In allergic immune responses, the treatment of 
SDE significantly attenuated the production of Th2-associated 
cytokines such as IL-4 and IL-13 in the both ear tissues and 
dLNs. However, the SDE increased the production of Th1-medi-
ated cytokine, IL-12. Therefore, these results showed that SDE 
attenuated TMA-induced ACD symptoms through regulation of 
Th1/Th2 immune responses. Taken together, we suggest that 
treatment of SDE might be useful as a potential agent to prevent 
or treat Th2-mediated inflammatory skin diseases such as ACD 
and atopic dermatitis.

P11 -153

Dietary Corn Silk Supplementation Reduced Body 
Weight via Enhanced Energy Expenditure In vivo

Yong Hyun Kang*, Gwang-Woong Go
Department of Food and Nutrition, Kookmin University, Korea

Corn silk (CS) consists of stigmas, the yellowish thread-like strands 
from the female flower of maize. CS is rich in functional com-
pounds such as flavonoids, sitosterol, stigmasterol, alkaloids, 
and saponins. We hypothesized that CS supplementation in 
vivo could reduce both body fat mass and BW. Animal experi-
ments were conducted as follows: 1) normal diet, 2) high fat 
diet (HFD; 45% kcal from fat, negative control), 3) HFD + Orlistat 
(0.5 g/kg BW, positive control), 4) HFD + CS4 (400 mg/kg BW, 
low dose), and 5) HFD + CS8 (800 mg/kg BW, high dose) were 
administered to male C57BL/6 mice. The dose effect of short- 
term intake of CS on energy metabolism and fat accumulation 
in mice was investigated. BW was decreased in the CS8 group 
compared to that in the control group (p<0.05). There was no 
difference in body fat mass. Body lean mass was lower in the 
CS8 group than in the control group (p<0.05). Energy expendi-
ture was assessed using the gas analyzer. CO2 production and 
energy expenditure in the CS-fed mice were marginally higher 
than that in the control mice. Altogether, these results suggest 
that CS has the potential to reduce BW by enhancing energy 
expenditure.
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Physicochemical Properties of Enzymatic Extract of 
Sargassum coreanum Using Polysaccharide-degrading 
Enzyme from Shewanella oneidensis PKA 1008

Sun Hee Park*, Min Ji Kim, Nan Young Bae, Hyeun Deok 
Choi, Min Ju Kim, Koth Bong Woo Ri Kim1, Dong Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries Sciences, 
Pukyong National University, Korea

Seaweed polysaccharides have various biological functions such 
as antiviral, antitumor and anti-inflammatory activities. How-
ever because of high cost of manufacturing, their industrial 
applications have been limited. This study was conducted to 
investigate the physicochemical properties of enzymatic extract 
of Sargassum coreanum (SC) using polysaccharides-degrading 
enzyme. Shewanella oneidensis PKA 1008 strain, producing a 
alginate-degrading enzyme, was isolated from Ulva pertusa. A 
alginate-degrading enzyme from this strain was used to acquire 
the enzymatic extract of SC. Crude lipid, crude protein, mois-
ture, ash, and carbohydrate of SC were 1.73, 8.92, 10.23, 19.12, 
and 60.00%, respectively. Polysaccharide-degrading ability was 
measured by reducing sugar and viscosity. The optimal condi-
tions of crude enzyme for alginate-degrading activity was pH 9, 
30°C, 7% alginate, and 48 h. The SC water extract was incu-
bated with crude enzyme at a ratio of 1:1 for o h-48 h. The 
changes in pH, reducing sugar, viscosity, and color of enzymatic 
extract were measured. These results indicate that crude enzyme 
can be used to enhance the polysaccharide degradation of SC 
water extract.

P11 -156

Effect of Orally Administered Enzymatic Hydrolysate of 
the Skipjack Tuna (Katsuwonus pelamis) Cooking Drip 
Coated with Hydroxypropyl Methylcellulose

Min Ji Kim*, Nan Young Bae, Sun Hee Park, Hyeun Deok 
Choi, Min Ju Kim, Koth Bong Woo Ri Kim1, Dong Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Food Fisheries 
Sciences, Pukyong National University, Korea

Tuna cooking drip, a by-product of the processing of canned 
tuna, contains approximately 5% proteins containing about 30% 
hydrophobic amino acids and is discarded. Therefore, the aim of 
this study is to investigate whether enzymatic hydrolysate (EH) 
of the skipjack tuna (Katsuwonus pelamis) cooking drip coated 
with hydroxypropyl methylcellulose (HPMC) exhibit immune- 
enhancing activity in vivo. EH coated with HPMC was dissolved 
in soybean oil before use and orally administered for 1 week 
(50, 100, and 200 mg/kg). EH promoted the proliferation of 
splenocytes at 100 mg/kg treatment group, but it showed lower 
index at 200 mg/kg treatment group. The EH (50 and 100 mg/kg) 
was able to increase NK-cell activity. The secretion of IL-2 and 
IFN-γ was significantly increased up to 100 mg/kg, but a decrease 
in cytokine secretion and NK cell activity was observed at 200 
mg/kg treatment group compared to 100 mg/kg treatment 
group. The complete blood cell count (CBC) and blood bioche-
mical values (AST, ALT, ALP, LDH) were under normal range. 
Thus, these results suggest that EH coated with HPMC exhibit 
immune-enhancing effect by regulating cytokines and NK cell 
activity.

P11 -155

Inhibitory Effect of Grifola frondosa Water Extract on 
2,4-dinitrochlorobenzene-induced Atopic Dermatitis-like 
Skin Lesions in Mice

Koth-Bong-Woo-Ri Kim*, Min-Ji Kim1, Nan-Young Bae1, Sun- 
Hee Park1, Hyeun-Deok Choi1, Min-Ju Kim1, Dong-Hyun Ahn1

Institute of Fisheries Sciences, Pukyong National University, 
Korea, 1Department of Food Science and Technology, Pukyong 
National University, Korea

This study investigated the effect of Grifola frondosa water 
extract (GFWE) on 2,4-dinitrochlorobenzene (DNCB)-induced 
atopic dermatitis (AD)-like skin lesions in BALB/c mice. The 
effects of GFWE on DNCB-induced BALB/c mice were evaluated 
by examining skin symptom severity, levels of total immuno-
globulin E (IgE), tumor necrosis factor-α (TNF-α), interleukin-4 
(IL-4), and IL-10 in serum, and levels of IL-4, IL-5, IL-13, and 
interferon-γ (IFN-γ) in splenocytes. GFWE significantly reduced 
the total clinical severity score and total IgE levels, as well as 
TNF-α and IL-4 production in an AD mouse model but incre-
ased IL-10 production. Production of IL-4, IL-5, and IL-13 in 
splenocytes was reduced by GFWE, whereas IFN-γ production 
increased. These results suggest that GFWE can inhibit the 
development of AD-like skin lesions in BALB/c mice by modula-
ting the immune response and may be an effective potential 
therapeutic agent for AD. 

P11 -157

Anti-inflammatory Effects of Sargassum miyabei Yendo 
Ethanol Extract in LPS-induced RAW 264.7 Cells and 
Mouse Models

Minju Kim*, MinJi Kim, NanYoung Bae, SunHee Park, 
HyeunDeok Choi, Koth-Bong-Woo-Ri Kim1, Dong Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Food Fisheries 
Sciences, Pukyong National University, Korea

In this study, the anti-inflammatory effect of Sargassum miyabei 
Yendo ethanol extract (SMEE) was investigated using RAW 
264.7 cells and croton oil-induced Balb/c mice. SMEE showed 
inhibitory effect on the secretion of pro-inflammatory cytokines 
(IL-6, TNF-α, and IL-1β) and nitric oxide in LPS-induced inflam-
matory response. In addition, SMEE suppressed the expression 
of inducible nitric oxide, cyclooxygenase-2, and nuclear factor- 
kappa B. In addition, SMEE inhibited the expression of mitogen- 
activated protein kinases (MAPKs), such as extra cellular signal- 
regulated kinase 1/2, p38, and c-Jun N-terminal kinase. In ear 
edema test, the edema formation of SMEE treatment group 
was lower than that of the positive control and appeared simi-
lar effects compared with prednisolone. The results in photo-
micrograph of mice ear tissue showed the reduction in dermis 
thickness and the number of infiltrated mast cells. Therefore, 
our results indicate that SMEE exerts anti-inflammatory effect 
via inhibition of NF-κB and MAPKs activation and can be applied 
as a natural anti-inflammatory resource.
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Purification of α-Amylase Inhibitor from Sargassum 
coreanum Ethanol Extract

Hyeun Deok Choi*, NanYoung Bae, Sun Hee Park, Min Ji Kim, 
Min Ju Kim, Koth Bong Woo Ri Kim1, Dong Hyun Ahn
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Institute of Fisheries Sciences, 
Pukyong National University, Korea

This study investigated α-amylase inhibitory activity from Sar-
gassum coreanum ethanol extract (SCEE). The SCEE showed 
inhibitory effect on α-amylase with 71, 60, and 18% at concent-
rations of 5, 2.5, and 1 mg/mL, respectively. The SCEE was frac-
tionated with hexane, chloroform, ethyl acetate, n-butanol and 
water. The most powerful α-amylase inhibition activity was the 
hexane fractionwith 76% inhibition at the concentration of 5 
mg/mL. The hexane fraction was separated using silicagel 
column chromatography and divided into 9 fractions. The C:M= 
50:1 fraction among other fractions showed the most inhibition 
activity with 78% at 5 mg/mL. Then, the C:M=50:1 was separated 
by LH-20 column chromatography and divided into 7 fractions. 
The fraction 3 showed 91% of α-amylase inhibitory activity at 5 
mg/mL and then, it was subjected to reverse-phase HPLC. In 
conclusion, these results suggest that S. coreanumcan be used 
in the management of diabetes.

P11 -160

Effects of Hydrolyzed Red Ginseng Extract on Learning 
and Memory Capability in Scopolamine-induced or 
D-galactose-induced Amnesic Models 

Sunghee Ju*, Jin Ho Jang, Min Sun Kim, GaIn Jeong, HyeLin 
Seo, YaeJin Woo, Yun Jeong Gwon, Jisun Oh, Jong-Sang Kim
School of Food Science and Biotechnology (BK21 plus), 
Kyungpook National University, Korea

Korean red ginseng (Panax ginseng C.A. Meyer) contains various 
pharmacologically active constituents including ginsenosides. 
Recently we found that red ginseng extract has a strong anti-
oxidant activity and that pectinase-mediated hydrolysis augments 
its radical-scavenging activity. In addition, the content of com-
pound K, a bioavailable and bioactive ginsenoside, was signifi-
cantly increased in the hydrolyzed red ginseng extract compared 
to the non-hydrolyzed extract. We further investigated neuro-
protective and cognitive-enhancing effects of the hydrolyzed 
red ginseng extract in vivo using amnesic animal models. To 
induce oxidative stress-induced neurotoxicity, C57BL/6 mice 
were exposed to either scopolamine or D-galactose. For beha-
vioral assessments, the passive avoidance, Y-maze, and Morris 
water maze tasks were performed following treatment with 
the red ginseng extracts. We also examined that the phase II 
antioxidant system was modulated by supplementation with 
red ginseng extract. Our findings suggest that the supplemen-
tation with red ginseng extract may effectively alleviate oxida-
tive stress-mediated memory deficits.

P11 -159

Hepatoprotective Effects of Saponarin on 
Ethanol-induced Liver Steatosis in Mice

Sung-Joon Lee*, Su Hyeon Hwang, Hyun Woo Park
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Saponarin, a major flavonoid in barely (Hordeum vulgare L.) 
sprouts has been shown with anti-oxidative, hypoglycemic, and 
hepatoprotective activities; However, effects of saponarin on 
ethanol-induced mice model remains unknown. The aim of this 
study was to assess whether saponarin protects against acute 
and chronic ethanol consumption in mice. Results suggest that 
in the acute ethanol-induced mice, saponarin eliminated 
plasma ethanol faster than controls when administered orally 
30 min prior to ethanol feeding. Rapid removal of ethanol was 
due to the induction of alcohol dehydrogenase activity. In the 
mice with alcoholic hepatic steatosis, plasma triglyceride and 
alanine transaminase levels were reduced in saponarin-treated 
mice compared to control. Hepatic triglyceride concentrations 
were unaltered. Saponarin induced activity of transcription 
factor forkhead box3 activity and microsomal transfer trigly-
ceride protein, which promotes hepatic triglyceride secretion. 
Taken together, saponarin may attenuate hepatic lipid accumu-
lation to prevent alcoholic liver steatosis and thus may be useful 
as a natural substance for the prevention of alcoholic fatty liver 
disease.

P11 -161

Compound D Stimulates Osteogenesis and Decreases 
Adipogenesis in C3H10T1/2 Mouse Mesenchymal Stem 
Cells

Sung-Joon Lee*, Adriana Rivera-Piza, Do Kyung Kim, Young 
Jae An, Se-young Kim
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Abnormal activation of adipogenesis in mesenchymal stem 
cells (MSCs) is associated with various human metabolic disor-
ders including osteoporosis and obesity. Oryza sativa, is black- 
colored rice with hypolipidemic and anti-oxidative effects. How-
ever, its effects on the differentiation of MSCs remain elusive. 
This study investigated the effects of an active compound in 
black rice extract (BRE) on the modulation of osteogenesis and 
adipogenesis in cultured cells. Stimulation of MSCs with com-
pound D significantly increased intracellular mineralization, but 
reduced lipid accumulation. Reverse-transcription PCR and 
immunoblotting analyses showed an up-regulation of pro-osteo-
genic runt-related transcription factor 2 due to induction of β
-catenin. Also reduced the expression of pro-adipogenic trans-
cription factor, peroxisome proliferator-activated receptor-γ
and suppressed its activity. Results suggest compound D in BRE 
exerts stimulatory effects on the osteogenesis while inhibiting 
the adipogenesis. May contribute to maintain a coordinated 
metabolic balance between adipogenesis and osteogenesis 
thus may be useful for the prevention and alleviation of osteo-
porosis and diet induced obesity.
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Glyceollin Supplementation Alleviates Dextran Sulfate 
Sodium-induced Colitis in BALB/c Mice

Hyelin Seo*, Sunghee Ju, Gain Jeong, Jinho Jang, Yaejin Woo, 
Yunjeong Gwon, Jisun Oh, Jong-sang Kim
School of Food Science and Biotechnology (BK21 plus), 
Kyungpook National University, Korea

Glyceollins are soybean-derived phytoalexins that are accumu-
lated in the seeds in response to various stimuli. Multiple studies 
have reported anti-inflammatory and anti-carcinogenic func-
tions of glyceollins in vitro and in vivo. However, little is known 
about beneficial effects of glyceollins on colorectal inflamma-
tion. To examine the anti-inflammatory effect of glyceollins in 
vivo, we first obtained glyceollins from raw soybeans infected 
with Aspergillus sojae. To induce colitis, male BALB/c mice were 
given 4% DSS in drinking water for 5 days. Glyceollins were 
orally administered twice for 48 h before and after DSS treat-
ment. We found that administration with glyceollins reduced 
the plasma levels of inflammatory cytokines, such as tumor 
necrosis factor (TNF)-α, Interleukin (IL)-6, and IL-1β, which were 
considerably increased by DSS treatment. The expression levels 
of inflammation-related proteins including nuclear subunit of 
NF-κB (p65), iNOS, and COX-2 were further examined in glyceo-
llin-treated macrophages in vitro. Our findings suggested that 
the administration of glyceollins to mice alleviated DSS-induced 
colitis by inhibiting NF-κB signaling pathway.

P11 -164

Olfactory Receptor 43 Activation Stimulated by 
(-)-carvone Attenuates Hepatic Lipid Accumulation in 
C57BL/6J Mice

Sung-Joon Lee*, Chunyan Wu, Thach Thanh Trung, Su Hyeon 
Hwang, Bo-Ram Mok
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Olfactory receptors are ectopically expressed in non-olfactory 
tissues, however, the biological functions of these olfactory 
receptors are largely unknown. Here we demonstrate that Olfr43
is significantly expressed in mouse liver. (-)-carvone, an aroma 
compound especially abundant in spearmint, activated Olfr43
through directly binding to the hydrophobic ligand binding poc-
ket at M257 and Y258. In high-fat diet-fed C57BL/6J mice orally 
administrated with (-)-carvone for 5 weeks, body weight, hepatic 
steatosis and adipose tissue mass were significantly reduced, 
and glucose and insulin tolerance were improved. Hepatic and 
plasma triglyceride concentrations were significantly reduced 
due to the increase in phosphorylation of CREB and upregula-
tion of the CREB-responsive gene HES-1, a corepressor of PPAR-γ
in hepatocytes. Thus, the expression of diacylglycerol O-acyl-
transferase 2 was reduced, which is the target gene of PPAR-γ
and encodes a key enzyme involved in triglyceride synthesis. 
These results demonstrate that activation of Olfr43 attenuates 
hepatic lipid accumulation via activation of CREB-HES-1-PPAR-γ
signaling pathway.

P11 -163

Antioxidant Activity and PC12 Cell Protective Effects 
against Oxidative Stress of Epimedium koreanum 
Depending on Drying Methods

Miran Jang*, Sohyeon You, Gun-Hee Kim
Plant Resources Research Institute, Duksung Women’s 
University, Korea

In this study, Epimedium koreanum (EK) after three drying treat-
ments (hot-air, air and freeze-drying) are analyzed for the change 
in phenolics contents, antioxidant and neuroprotective activi-
ties. Phenolic compounds of all dried EK were identified as 
hyperin, icariin, epeimedin A, epeimedin B, epeimedin C, icari-
side I, icariside II and Icaritin by HPLC/MS analysis. Air- and 
freeze-dried EK had more phenolics than hot dried EK. The 
results of ABTS, DPPH and ferric reducing antioxidant power 
(FRAP) assay showed that activities increased in a dose-depen-
dent manner. The protective effect against H2O2-induced oxi-
dative damage on PC 12 cell was investigated by measuring cell 
viability via MTT and LDH. The extract of EK also presented pro-
tective effects against H2O2-induced neurotoxicity in a dose- 
dependent manner. The antioxidant and neuronal cell protec-
tive activities of air- and freeze-dried EK were more potent 
than hot-air-dried EK, significantly. The activities were depen-
dent on the actual concentration of bioactive compositions. 
This study verified that EK extracts and its phenolics have strong 
antioxidant and neuronal protective effects.

P11 -165

Syringaresinol Induces Mitochondrial Biogenesis via 
Activating PPARβ Pathway in Skeletal Muscle Cells

Sung-Joon Lee*, Trung Thanh Thach, Chan-Kyu Lee, Hyun 
Woo Park
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Peroxisome proliferator-activated receptors (PPARs) play an essen-
tial role in cellular energy metabolism that directly impacts mito-
chondrial biogenesis. Herein, we reveal that Syr is a potential 
natural agonist of PPARβ with a binding affinity (KD) of 27.62±
15.76 μM and half maximum effective concentration (EC50) of 
18.11±4.77 μM. In Syr-stimulated skeletal muscle cells, we sub-
sequently observed the increase in the expression of peroxi-
some proliferator-activated receptor γ coactivator-1α (PGC-1α) 
together with PPARβ target genes, mitochondrial carnitine 
palmitoyltransferase 1 (CPT1) and uncoupling protein 2 (UCP2) 
in terms of both mRNA and protein levels. Such of the activa-
tion thereon induced mitochondrial biogenesis by enrichment 
of mitochondrial replication and density. Importantly, knock-
down of PPARβ lessened the Syr-induced protein expression 
followed by the significant reduction of mitochondrial bioge-
nesis. Our results collectively indicate that Syr induces mitochon-
drial biogenesis through activation of PPARβ pathway in skeletal 
muscle cells.
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Structure-activity Relationship on Radical-scavenging 
Number of Low Molecular Phenolics Using HPLC

Ju-Gyeong Kim*, Ji Won Seo, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

It is well known that phenolic compounds exert various bioac-
tivities and the activities have been frequently mentioned in 
connection with their antioxidative activity. In particular, low 
molecular phenolics (LMP) have attracted attention for their 
potential beneficial effects in prevention of various diseases. 
Nevertheless, structure-activity relationship on radical-scaven-
ging number (RSN) of LMP has not yet been systematically inve-
stigated. Therefore, in the present study, RNS per 1 molecule of 
various LMP was determined. LMP in various concentration 
was reacted with 1,1-diphenyl-2-picrylhydrazyl (DPPH, 250 µM)
and the reacted solution was analyzed by spectrophotometer 
(517 nm). The RSN of gallol was higher than that of catechol 
regardless of the difference of reaction solutions. In addition, 
the RSN of the two compounds showed a proportional relation-
ship with the number of the vicinal phenolic hydroxyl groups. 
However, the introduction of a carboxylic acid group in vicinal 
position of phenolic hydroxyl group could not necessarily incr-
ease their RSN. Interestingly, 2,3-dihydroxybenzoic and 3,4,5- 
trihydroxybenzoic acids showed an equal RSN in all solutions 
used in this study.

P11 -168

Neuroprotective Effects of Red Ginseng Treated with 
Gold Nanoparticle on Neuronal PC-12 Cells against 
Oxidative Stress

Ji-Won Kim*, Chi Heung Cho, Yun-Gu Hwang1, Hee Kang2, 
Dae-Ok Kim
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1SMNANOBIO Co., Ltd., Korea, 2Department 
of East-west Medical Science, Graduate School of East-west 
Medical Science, Kyung Hee University, Korea

Red ginseng water extract (RGWE), made from ginseng treated 
with gold nanoparticle, was used to evaluate its total phenolic 
and flavonoid contents, as well as antioxidant capacity. In addi-
tion, the present study was carried out to determine neuropro-
tective effect of RGWE by using various in vitro systems such as 
acetylcholinesterase (AChE), butyrylcholinesterase (BChE) inhibi-
tion assay and cellular antioxidant capacity on PC-12 neuron- 
like cells. Total phenolic and total flavonoid contents were 212.2 
mg gallic acid equivalents/L (1°Bx extract) and 3.5 mg catechin 
equivalents/L (1°Bx extract) respectively. RGWE (1°Bx) had 272.3, 
141.2, and 899.5 mg vitamin C equivalents of antioxidant capa-
cities measured using the respective ABTS, DPPH, and ORAC 
assays. RGWE inhibited 12% to 18% of AChE activity and 9% to 
15% of BChE activity compared to controls at 0.0000125 to 
0.0002°Bx. RGWE had protective effects on PC-12 cells against 
H2O2-induced oxidative stress in a dose-dependent manner. 
Therefore, these results demonstrate that RGWE has antioxi-
dant properties and may be used as functional foods to reduce 
oxidative stress and the risk of neurodegenerative diseases.

P11 -167

A Novel HPLC Method for Determination on Relative 
Radical-scavenging Speed of Antioxidants

Mi Rim Jin*, Ji won Seo, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

Relative radical-scavenging speed (RRSP) of antioxidants is a 
very important factor in food and physiological systems. There-
fore, in the present study, we developed a novel method to 
determine RRSP of antioxidants. RRSP of antioxidants was deter-
mined as followed method: Two antioxidants in the same con-
centration were reacted with 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) in various pH and organic solvents and the reaction 
mixture was analyzed by HPLC and the RRSP of the two antioxi-
dants was compared to change of their peak areas. RRSP of 
phenolic compounds was proportional to the number of phe-
nolic hydroxyl group except for 2,3-dihydroxybenzoic acid. 
Ascorbic acid showed more rapid RRSP in high pH than in low 
pH. In addition, 3,4,5-trihydroxy benzoic acid and 2,3-dihydroxy-
benzoic acid showed comparatively faster RRSP trend than 
other phenolics in broad pH ranges. Moreover, it was confirmed 
that introduction of a carboxylic acid group in phenolic com-
pounds generally contributes to increase RRSP of the phenolics. 
It is considered that this simple method may useful to deter-
mine the RRSP of various antioxidants.

P11 -169

A Novel Method for Determination on Regeneration 
(Reduction) of Oxidized Antioxidants: HPLC Method

Ju-Gyeong Kim*, Ji Won Seo, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

Antioxidant is one of the very important factors in physiological 
redox system related with oxidation and reduction. Therefore, 
it is considered that determination on regeneration of oxidized 
antioxidants after radical scavenging is very meaningful. In the 
present study, a novel method for determination on regenera-
tion of oxidized antioxidants developed. Antioxidant was oxi-
dized by reaction with 1,1-diphenyl-2-picrylhydrazyl (DPPH) 
and then ascorbic acid was added to the reaction mixture. Each 
solution before and after reaction was analyzed by HPLC and it 
was determined whether the peak of antioxidant disappeared 
after reaction with DPPH is regenerated by addition of ascorbic 
acid. Oxidized 3,4- and 2,3-dihydroxybenzoic acids and catechol 
were regenerated by reaction with ascorbic acid. However, oxi-
dized gallol and its derivatives were not regenerated by the 
reaction with ascorbic acid. Interestingly, it was confirmed that 
only compounds possessing catechol structure were regenerated 
by ascorbic acid, suggesting that catechol structure in phenolic 
compounds may be a very important factor in physiological 
redox system related with oxidation and reduction.
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P11 -170

Regeneration of Oxidized 2,3- and 3,4-dihyroxybenzoic 
Acids by Ascorbic Acid and Structural Determination of 
Their Oxidized Products

Ja-Yeon Lee*, Hye-Min Park, Hang Yeon Jeong, Yu Geon Lee, 
Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

Catechol is oxidized to o-quinon after reaction with radical and 
the oxidized o-quinon is regenerated to catechol by ascorbic 
acid (AsA). However, affection by introduction of carboxylic 
acid group in catechol has never been investigated. Therefore, 
in this study, regeneration of oxidized 2,3- and 3,4-dihydroxy-
benzoic acids (DHBA) by AsA was compared. 2,3- And 3,4-DHBA 
was oxidized by addition of 1,1-diphenyl-2-picrylhydrazyl (DPPH), 
respectively, and then AsA was added. The solutions before 
and after the reaction were analyzed by HPLC. It was found 
that oxidized 3,4-DHBA was regenerated by AsA. However, 
oxidized 2,3-DHBA was not regenerated by AsA, suggesting 
oxidation mechanism of 2,3- and 3,4-DHBA may be different. 
Therefore, newly emerged 4 peaks after reaction with 2,3- and 
3,4-DHBAs and DPPH were isolated by HPLC. The isolated com-
pounds were structurally determined by NMR and MS analyses. 
Compounds produced from 2,3- and 3,4-DHBAs were structu-
rally different. It suggested that introduction of carboxylic acid 
group in different position of catechol structure was respon-
sible to their different radical-scavenging mechanism.

P11 -172

Antioxidative Activity in Rat Blood Plasma after Oral 
Administration of 2,3- and 3,4-dihyroxybenzoic Acids

Ja-Yeon Lee*, Hye-Min Park, Hang Yeon Jeong, Yu Geon Lee, 
Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

In our previous study, absorption and metabolism in rat blood 
plasma of 2,3- and 3,4-dihydroxybenzoic acids (DHBA), which 
are commonly contained in various foods and plants and possess 
vicinal hydroxyl and carboxylic acid groups in different positions 
of benzene, were investigated. Most of 3,4-DHBA was absorbed 
as conjugated forms such as glucuronide and/or sulfate, whereas 
2,3-DHBA was absorbed as intact form in high concentration 
and sulfate conjugated form in low concentration to rat blood 
plasma. In this study, antioxidative activities of rat blood plasma 
after orally administered 2,3- and 3,4-DHBA, respectively, were 
compared. 2,3-DHBA administration group exhibited more 
remarkable inhibitory effect against lipid peroxidation than 
3,4-DHBA administration group. These result suggested that 
2,3-DHBA may act as an excellent antioxidant in blood circula-
tion because 2,3-DHBA is absorbed to blood plasma as an intact 
form which exerts higher antioxidative activity than conjugated 
metabolites. Therefore, 2,3-DHBA may be applied as an excel-
lent phytochemical for preventing cardiovascular disease.

P11 -171

Barley Sprout Extract Ameliorates Alcoholic Fatty Liver 
Disease by Activating AMPK and Autophagy in Mice

Sung-Joon Lee*, Yeon-Ji Kim, Yaoyao Jia, Joo Yeon Heo, 
Woo-Duck Seo1

Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 1Crop Foundation 
Division, National Institute of Crop Science, Rural 
Development Administration, Korea

Chronic alcohol consumption can lead to the lipid accumula-
tion in the livers. We investigated the effects of barley sprout 
extract (BSE) on alcoholic fatty liver disease. Seven-week-old 
C57BL/6 mice were fed alcohol diet (5% ethanol) to induce 
alcoholic fatty liver and were simultaneously orally administered 
with low and high dose of BSE (100 and 300 mg/kg body weight) 
for 10 days. Results showed that high levels of BSE feeding sig-
nificantly decreased hepatic lipid accumulations compared 
with ethanol control group. In the second experiment, mice 
were fed alcohol diet for 10 days, then fed subsequently 45% 
high fat diet with BSE administration for additional 4 weeks. 
BSE-fed mice showed that reduced hepatic TG concentration 
and inflammatory macrophages compared with ethanol con-
trol group. Administration of BSE induced phosphorylation of 
AMP-activated protein kinase and increased the expression of 
hepatic autophagy marker protein, LC3II. In addition, treatment 
of BSE significantly increased fatty acid oxidation and inhibited 
fatty acid synthesis in HepG2 cells. These results suggest that 
BSE could ameliorate ethanol-induced fatty livers by activation 
of AMPK and autophagy in mice.

P11 -173

Absorption and Metabolism in Rat Blood Plasma after 
Oral Administration of 4-Pentylgallol

Hang Yeon Jeong*, Jeong Hee Park, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

In our previous study, amphipathic compounds containing a 
gallol group and a long hydrocarbon side chain in C-4 position 
of the gallol group were chemically synthesized to develop a 
new anti-atherosclerosis factor. In the present study, absorption 
and metabolism of a non-allergenic gallol lipid derivative, 4-pen-
tylgallol (PG), were investigated. After oral administration of PG 
(50 mg/kg body wt.), PG was detected from LC-ESI-MS spectrum 
of the rat (Sprague-Dawley, male, 6 weeks) blood plasma as 
conjugated metabolites, not intact form. Total PG glucuronide 
in the plasma reached its maximum concentration in 15 min 
after administration. In addition, inhibition effects against for-
mation of cholesteryl ester hydroperoxide and TBA-reacting 
substances were evaluated using rat blood plasma 15 min after 
oral administration of PG. The plasma showed a remarkable 
inhibitory effect on lipid peroxidation in comparison to control 
plasma. This result suggested that PG exerted anti-oxidative 
activities, although administered PG presented in conjugated 
form.
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Chemical Synthesis and In vitro Antioxidative Activity of 
3-tert-butyl-6-pentylcatechol

Mi Rim Jin*, Hang Yeon Jeong, Jeong-Yong Cho, Jae-Hak 
Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

Urushiol is one of the main compounds contained in lacquer 
tree (Rhus verniciflua Stokes) sap. In our previous research, a 
non-allergenic urushiol derivative 3-pentylcatechole (PC) was 
chemically synthesized. In rat experiments on absorption and 
metabolism of PC after oral administration, we confirmed that 
most of PC was absorbed as conjugated form (s), not free form, 
in blood and the antioxidative activity of PC in blood plasma 
was not more remarkable than that in vitro. Therefore, in the 
present study, as an approach to prevent the conjugation of 
catechol -OH groups of PC during absorption, tert-butylation in 
C-6 position of PC was attempted. tert-Butylation of PC was 
carried out in benzene solution containing PC, tert-BuOH, and 
H2SO4. Partition coefficient in n-octanol/water solution of 
synthesized 3-tert-Butyl-6-pentylcatechol (TBPC, yield 37.3%) 
was estimated. Most of TBPC was transferred to n-octanol layer. 
In determination on DPPH radical-scavenging number and speed 
of TBPC, TBPC was showed higher activities than those of PC.

P11 -176

Structural Determination of the Metabolite in Rat 
Blood Plasma after Oral Administration of Malaxinic 
Acid

Hang Yeon Jeong*, Mi Rim Jin, Hyun Joo Lee, Jeong-Yong 
Cho, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

It was reported that an aglycone (AGL) of malaxinic acid (4-(O-β- 
D-glucopyranosyl)-3-(3’-methyl-2’-butenyl) benzoic acid, MA) 
exerts HeLa cell cycle inhibition, antifungal, and antibacterial 
activities. Recently, MA was identified from pear (P. pyrifolia
Nakai cv. Chuwhangbae) as an antioxidant. In our previous study, 
MA and AGL were chemically synthesized and their metabo-
lism was compared. It was confirmed that MA and AGL are 
absorbed as aglycone and metabolite forms regardless of their 
structural difference. In the present study, to clarify the struc-
ture of MA metabolite, MA was orally administered to Sprague- 
Dawley rats (Sprague-Dawley, ♂, 6 weeks old, n=50). Blood 
plasma was collected after 15 min and extracted with MeOH. 
MA metabolite was purified by ODS prep-HPLC. The structure 
was determined as glucuronyl 3-(3’-methyl-2’-butenyl)-4-hydro-
xybenzoate by NMR and LC-MS experiments. That is, it was 
unambiguously certified that glucuronic acid in the metabolite 
is conjugated to -OH of carboxylic acid by ester bond, not to 
phenolic -OH. It suggested that the conjugation of phenolic 
-OH might be hindered by isoprenyl group of C-3.

P11 -175

In vivo Behavior and Antioxidant Activity in Large 
Intestine of 3-tert-butyl-6-pentylcatechol: Rat 
Experiments

Mi Rim Jin*, Hang Yeon Jeong, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

In our previous study to develop an anti-atherosclerosis factor, 
study on metabolism of a synthesized non-allergenic urushiol 
derivative, 3-pentylcatecole (PC), was carried out. However, 
most of orally administered PC was absorbed as conjugated 
form (s) and therefore increase of antioxidative activity in rat 
blood plasma after PC administration was not remarkable. 
Therefore, to prevent the conjugation of catechol -OH groups 
during absorption, we additionally synthesized 3-tert-butyl-6- 
pentylcatechol (TBPC). Rat (Sprague-Dawley, ♂, 6 weeks old) 
blood plasmas were collected 0-12 h after oral administration 
of TBPC (12 mg/kg body wt.). Urine and feces were also col-
lected for 0-24 h after oral administration of TBPC. The extracts 
of plasma, urine, and feces were analyzed by PDA-HPLC and 
LC-ESI-MS. TBPC was not detected from the plasma and urine 
extracts, but it was detected from the feces extract. This sug-
gested that TBPC after oral administration reached to large 
intestine without absorption. Large intestinal mucosa was 
collected after oral administration of TBPC. The lipid peroxida-
tion was estimated by TBARS method. TBPC showed significan-
tly lower level of TBARS than control.

P11 -177

Absorption and Metabolism of Synthesized 
2-phenylethanol Glucoside in Rat Blood Plasma

Hwan-Seong Choi*, Su-A Im, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

Alcoholic aroma compounds in plants are much more abundantly 
contained as their precursors such as glycosides than as agly-
cones (aroma). Nevertheless, metabolic study for aroma pre-
cursors has never been performed, although metabolic studies 
for algycone have been broadly carried out. Therefore, in the 
present study, absorption and metabolic investigations were 
performed for 2-phenylethanol glucoside, which exerts various 
bioactivities such as antioxidant, antimicrobial activities. Synthe-
sized 2-phenylethanol glucoside (yield, 56.0%) was orally admi-
nistered (50 mg/kg body wt.) to rat (Sprague-Dawley, ♂, 6 weeks 
old). Blood plasma was collected 0.5, 1, 2, 4, and 8 h after oral 
administration of 2-phenylethanol glucoside from aorta and 
the feces were also collected during 0-24 h. Then, the blood 
plasma was analyzed by HPLC and LC-MS. 2-Phenylethanol 
glucoside was not detected as aglycone (2-phenylethanol) and 
intact forms. On the other hand, 2-phenylacetic acid was 
detected from the blood plasma extracts. In addition, 2-phenyl-
ethanol was detected in feces after hydrolase treatment. It was 
suggested that a portion of administered 2-phenylethanol gluco-
side is excreted with feces.
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Isolation and Identification of Antioxidants from 
N-hexane and Chloroform Layer of Sword Bean 
(Canavalia gladiata) Extract

Hyun Jeong An*, Jeong-Yong Cho, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

Sword bean (Canavalia gladiata), an annual vine plant, is mostly 
cultivated in south-east Asia. It has been reported that sword 
bean can be effective in the prevention of antibacterial and 
anti-diabetic. Nevertheless, systematical study on chemical 
constituents contained in sword bean has not yet been fully 
investigated. Therefore, in the present study, we performed 
isolation and identification of antioxidants from the n-hexane 
and chloroform fractions of the sword bean MeOH extracts. Six 
compounds were isolated by silica gel column chromatography 
and HPLC. The isolated compounds were identified as methyl 
gallate (1), sesquiterpenic acid (2), (2S,3S,4E,8E)-2-aminoocta-
deca-4,8-diene-1,3-diol (3), (2S,3S,4E,8Z)-2-aminooctadeca-4,8-
diene-1,3-diol (4), lupeol (5), and trilinolein (6). Compound 1
was already identified in EtOAc layer in our previous study. 
Among them, compounds 2, 3, 4, 5, and 6 were identified from 
sword bean for the first time and compound 2 is a new compound.

P11 -180

Isolation and Structural Elucidation of Antioxidants 
from Naturally Fermented Common Sage Juice with 
Sucrose

Hyun Jeong An*, Tae-Yeon Kim, Hang Yeon Jeong, 
Jeong-Yong Cho, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea 

Recently, there are arguments against healthy benefit effect of 
naturally fermented plant juices with sucrose. To examine the 
genuineness of it, we studied using naturally fermented common 
sage juice with sucrose (FCSJ). It has been reported that common 
sage (Salvia plebeian) exerts various bioactivities. In the pre-
vious study, we have identified 13 antioxidants from FCSJ. In 
the present study, we additionally performed isolation and 
identification of antioxidants from the EtOAc layer of FCSJ MeOH 
extracts. Six compounds were additionally identified and 2 com-
pounds of them identified from FCSJ and common sage for the 
first time. In order to reveal whether the isolated compounds 
from FCSJ were produced by the sugar fermentation, FCSJ and 
common sage extracts were subjected to HPLC analysis. Most 
of isolated compounds from FCSJ were not detected from fresh 
common sage extract. This result suggested that the compounds 
from FCSJ might be mostly produced through various structural 
changes such as methoxylation and ethoxylation during the 
FCSJ manufacturing processes.

P11 -179

Isolation and Identification of Antioxidants from 
Tetragonia tetragonioides (Pall.) Kuntze

Hwan-Seong Choi1*, Jeong-Yong Cho1,2, Mi Rim Jin1, Yu Geon 
Lee1, Kyung-Sik Ham2, Jae-Hak Moon1

1Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea, 2Department of Food Biotechnology 
and Solar Salt Research Center, Mokpo National University, 
Korea

Tetragonia tetragonioides is one of the halophytes growing on 
salt gravel, sand, and tidal flat. This plant is widely distributed 
in Korea, China, and Japan. The previous studies have been 
reported to exert antibacterial and antioxidative activities. How-
ever, study on chemical constituents contained in T. tetrago-
nioides has not yet been fully investigated. Therefore, in the 
present study, we carried out isolation and identification of 
antioxidants contained in T. tetragonioides. The EtOAc fraction 
obtained after solvent fractionation of the T. tetragonioides
MeOH extract was purified by silica gel, Sephadex LH-20, ODS 
column chromatographies, and ODS-HPLC. The isolated com-
pounds were identified as a fatty acid derivative, 2 acyl galac-
topyranosyl glycerols, 5 lignan amides, 2 lignin amides, and 10 
phenolic compounds or their glycosides by NMR and MS ana-
lyses. Of them, 18 compounds were identified for the first time 
from T. tetragonioides except for 3 compounds (1 lignin, 1 lignan, 
and methyl ferulate).

P11 -181

Analysis of Components and Antioxidative Activity of 
Lavers Cultivated in Shinan, Jeollanam-do

Bomi Cho1,2*, Jeong-Yong Cho1, Jeong-Wook Park2, In-Bae 
Park2, Young-Jae Lee2, Jae-Hak Moon1

1Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea, 2Jeollanam-do Ocean & Fisherises 
Science Institute, Korea

The compositions of proximate, mineral, and fatty acid and 
antioxidative activity were compared between two lavers (Por-
phyra seriata and Porphyra dentata) which were cultivated in 
Shinan County after selected through breeding at different 
regions (Jangsan-do, Amtae-do, Dali-do, and Uisin). P. seriata
cultivars showed higher contents in crude ash and carbohyd-
rate and lower contents in crude fat and crude protein than 
those in P. dentata cultivars. The content of minerals in P. seriata 
and P. dentata was as follows: K > Na > Mg > Ca > Fe > Zn, but 
the mineral contents were slightly different according to the 
selected regions and harvesting times. Two samples were com-
posed of >80% unsaturated fatty acid (USFA) in total fatty acid 
and the content of fatty acids was as follows: Eicosapentaenoic 
acid (EPA)>palmitic acid>arachidonic acid>dihomo-ɣ-linolenic
acid. The ratio of USFA and EPA was higher in P. dentata than 
that in P. seriata. In addition, P. dentata harvested at Jangsan- 
do in February showed the highest total phenolic compound 
content. Reducing power and DPPH radical-scavenging activity 
showed similar patterns to total phenolic compound content.
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Isolation and Identification of Antioxidants from 
Persimmon Vinegar

Sujin Mun1,2*, Sang Won Lee1, Hye-Min Park1, Ju-Gyeong 
Kim1, Ja-Yeon Lee1, Dong Hyun Na1, Jeong-Yong Cho1, 
Jae-Hak Moon1

1Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea, 2Health and Environment Research 
Institute of Gwangju, Korea

Persimmon is a characteristic fruit containing various bioactive 
constituents such as tannin, β-carotene, palmitic acid, and oleic 
acid. In addition, persimmon exerts various bioactivities such 
as hangover cures, preventing hardening of the arteries, and 
protection of eyesight. However, overproduced persimmon is 
one of the troublesome questions in farmhouses. As an app-
roach to settle the problem, we manufactured persimmon 
vinegar and carried out structural identification of main anti-
oxidants containing in it to clarify the potent beneficial effect 
of persimmon vinegar. The EtOAc layer obtained after solvent 
fractionation of persimmon vinegar was purified by ODS solid 
phase extraction and ODS HPLC. Total 8 compounds were iso-
lated and the isolated compounds were identified as furan, 
phenylpropanoic acid, and organic acid derivatives by NMR and 
MS analysis.

P11 -184

Attenuation of Lipogenesis in Hepatocytes by a New 
Phenylpropanoic Acid Derivative from Onion (Allium 
Cepa L.)

Hwan-Seong Choi1*, Yu Geon Lee1, Jeong-Yong Cho1, Eom Ji 
Hwang2, Tae-Il Jeon3, Jae-Hak Moon1

1Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea, 2Bioenergy Crop Research Center, 
National Institute of Crop Science, Rural Development 
Administration, Korea, 3Department of Animal Science, 
Chonnam National University, Korea

A new phenylpropanoic acid derivative (APA) was isolated from 
onion (Allium cepa L. cv. Sunpower). The structure of the new 
compound was determined by nuclear magnetic resonance 
and electrospray ionization-mass spectroscopy (ESI-MS). APA 
reduced lipid accumulation in mouse AML12 hepatocytes by 
inhibiting sterol regulatory element binding protein-1c (SREBP- 
1c), which controls transcription of lipogenic genes, such as 
acetyl-CoA carboxylase 1, fatty acid synthase, and stearoyl-CoA 
desaturase-1. APA also significantly activated AMP-activated 
protein kinase (AMPK), suggesting that APA suppressed SREBP- 
1c, at least in part, via activation of AMPK. In addition, APA was 
qualified and quantified in nine onion cultivars by selective mul-
tiple reaction monitoring detection of LC-ESI-MS. These results 
suggest that APA contributes to the beneficial effect of onion 
supplement by controlling lipid homeostasis in hepatocytes.

P11 -183

Antioxidant and Antiobesity Activity of Sprout Barley 
(Hordeum vulgare L.) Extract

Bo-Ram Jung*, Jong-gi Jung, Bo-Yeon Shin, Mi-Ae Bang
Jeonnam Bioindustry Foundation Food Research Center, Korea

The effect of extraction by ethanol content, activity of various 
species of Sprout Barley (Hordeum vulgare L.) was investigated. 
The extraction yield of water was higher than other methods 
tested for all Sprout Barley. The total polyphenol and flavonoid 
content of Sprout Barley. Extracts from 75% Ethanol was highest 
of the extraction methods tested. Ethanol content extract showed 
higher DPPH and ABTS radical scavenging activity than that of 
the other tested Sprout Barley. 3T3-L1 preadipocytes were used 
to examine the effect on the adipocyte differentiation and the 
adipolysis by the Sprout Barley ethanol extract. The amount of 
triglyceride which appears in adipocyte differentiation was mea-
sured by Oil Red O staining. The Sprout Barley ethanol extract, 
showed no overall cytotoxicity at the experimental concentra-
tion in 3T3-L1 cells. The 3T3-L1 cells undergoing differentiation 
showed significantly reduced intracellular fat Oil Red O staining. 
Above results suggest that Sprout Barley extract, to be useful 
for the medical application of anti-obesity program because 
they are able to suppress the adipocyte differentiation and to 
activate the lipolysis in fat cells.

P11 -185

Change in Flavonoid Composition and Antioxidative 
Activity during Fermentation of Onion by Leuconostoc 
mesenteroides with Different Salt Concentrations 

Hyun Jeong An*, Yu Geon Lee, Jeong-Yong Cho, Young-Min 
Kim, Jae-Hak Moon
Department of Food Science & Technology, and Functional 
Food Research Center, and BK 21 Plus Program, Chonnam 
National University, Korea

We examined change in flavonoid composition and antioxidative 
activity during fermentation of onion (Allium cepa L.) by L. mes-
enteroides (LM) with different NaCl concentrations. To qualify 
and quantify the flavonoids during onion fermentation, 7 flavo-
noids were isolated and identified from onion. During fermen-
tation, flavonoid glucoside contents gradually decreased, wher-
eas flavonoid aglycone contents gradually increased. Decline 
rates of the flavonoid glucosides increased with the addition of 
LM. Furthermore, the activity of β-glucosidase produced by LM 
was inhibited with NaCl concentration-dependently during fer-
mentation. LM enhanced the antioxidative activity of onion in 
the DPPH, ABTS+, and reducing power assays. The enhancement 
of antioxidative activity was considered because the flavonoid 
aglycones contents increased during fermentation. However, 
the addition of NaCl decreased the antioxidative activity, sug-
gesting β-glucosidase was inhibited by NaCl. Therefore, we 
concluded that the addition of NaCl may be useful for the regu-
lation of antioxidative activity via the control of β-glucosidase 
action, during the fermentation of flavonoid glucoside-rich foods.
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Use of Gold Nanoparticle Fertilizer Enhances 
Ginsenoside Contents and Anti-inflammatory Effects of 
Red Ginseng

Taek Guen Lee1,2*, Hee Kang3, Yun Gu Hwang4, Cheng Ri 
Jin1,2, Chi Heung Cho1,2, Hee Yeong Jeong3, Dae-Ok Kim1,2

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Skin Biotechnology Center, Kyung Hee 
University, Korea, 3Graduate School of East-West Medical 
Science, Kyung Hee University, Korea, 4SMNANOBIO Co., Ltd., 
Korea

Red ginseng is a popular health-promoting food in Asian coun-
tries. We introduced nanofertilizer technology using gold nano-
particles in an effort to develop red ginseng with an elevated 
level of ginsenosides. Shoots of ginseng plants were fertilized 
three times with colloidal gold nanoparticle sprays, and red 
ginseng extract was prepared from the main roots. The concen-
trations of gold and ginsenosides were measured following gold 
nanoparticle treatment. To evaluate the anti-inflammatory 
effects, mouse peritoneal macrophages of male BALB/c mouse 
were stimulated with lipopolysaccharides plus interferon-γ. The 
content of ginsenosides such as Rg1, Re, Rf, and Rb1, increased in 
ginseng treated with gold nanofertilizer while the steaming 
process increased only the levels of Rd and Rg3. The levels of 
nitric oxide, inducible nitric oxide synthase, and interleukin-6, 
but not tumor necrosis factor-α, were more suppressed in macro-
phages treated with extract from gold nanoparticle-treated red 
ginseng. Our results show that the use of colloidal gold nano-
particle fertilizer improved synthesis of ginsenosides in ginseng 
and enhanced the anti-inflammatory effect of red ginseng.

P11 -188

Anti-type 1 Diabetic Activities of Bio-processed 
Sesamum Indicum Seeds Extracts

Kwang-Seon Lee*, Sung Phil Kim1,2, Seok Hyun Nam
Department of Biological Science, Ajou University, Korea, 
1Research Institute of Basic Sciences, Ajou University, Korea, 
2STR Biotech. Ltd., Korea

Diabetes mellitus represents worldwide adult disease and 
clinical methods of this disease are depending on types of 
diabetes. The aim of this study was investigating about bio- 
processed Sesamum indicum seeds extracts (BPSE) could 
inhibit type 1 diabetes. Results demonstrated that BPSE reduced 
cell cytotoxicity occurred by alloxan treatment in INS-1, pan-
creatic rat insulinoma β-cell line. And BPSE significantly inhi-
bited nitiric oxide production and recovered insulin release in 
alloxan-treated INS-1 cells. Also, we evaluated effect of BPSE 
on type 1 diabetes in alloxan-treated type 1 diabetic mouse 
model. We confirmed that pancreatic b-cell death induced by 
alloxan was decreased by BPSE treatment, so insulin level and 
serum glucose level were recovered. And some enzymes, such 
as G6pase, PEPCK and GCK, were controlled as insulin concen-
tration recovery. Moreover, BPSE treatment could restore liver 
injury caused by diabetes. This study implied BPSE has ability 
to attenuate symptoms of type 1 diabetes.

P11 -187

Comparative with Stachyose Contents and 
Acetylcholinesterase Inhibitory Activity of Stachys 
sieboldii.MIQ by the Extraction Solvent

Ah Yeong Lee*, Eun-Jeong Jeong, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

The carbohydrate in the Stachys sieboldii.MIQ (SSM) was the 
series of the oligosaccharides, like the stachyose, that boosts 
the growth of the bifidobacterium. Acetylcholinesterase inhi-
bitor was influenced in the SSM the quantity of the Acetylcho-
line, and has the effect for the Alzheimer disease. In this study, 
we investigated the features of according to extraction with 
different solvents (distilled water, 100% methanol, 80% metha-
nol, 100% ethanol, 80% ethanol) of the SSM at 25°C for 6 h. The 
stachyose contents and total sugar contents showed the 
highest of 33619.917 mg/kg, 1034.394 mg/kg on SSM 80% 
methanol extract. Also, high DPPH radical scavenger effect was 
the SSM 80% methanol extraction in 89.968±0.387%. The level 
of acetylcholinesterase inhibitory activity in SSM extraction 
was high content at the 100% methanol solvent 32.252±1.201%
and 80% methanol solvent 37.512±0.728%. These results sug-
gest that 80% methanol extract from SSM with their high quality 
components may be effective in the prevention of Alzheimer 
disease and may be used to develop various functional food 
products.

P11 -189

Neuroprotective Effect of Ethyl Acetate Fraction of 
Gomchwi (Ligularia fischeri) on High Glucose and 
H2O2-induced Cytotoxicity

Sanghyun Park*, Seon Kyeong Park, Jeong Su Ha, Du Sang 
Lee, Jin Yong Kang, Jong Min Kim, Bong Seok Kwon, Jeong 
Eun Kang, Chang Jun Lee, Ho Jin Heo
Division of Applied Life Science (BK21 plus), Institute of 
Agriculture and Life Science, Korea

Effects of ethyl acetate (EtOAc) fraction from gomchwi (Ligularia 
fischeri) extract were investigated to confirm it’s physiological 
property against high glucose/H2O2-induced oxidative stress 
and in vitro neurodegeneration. An EtOAc fraction of gomchwi 
extract had the highest total phenolic contents than other 
fractions. An anti-hyperglycemic activity of the ethyl acetate 
fraction was evaluated using α-glucosidase inhibitory assay, 
and IC 50 value on α-glucosidase was 727.64 µg/mL. In addition, 
the ethyl acetate fraction showed excellent 2,2'-azino-bis(3- 
ethylbenzthiazoline-6-sulfonic acid) diammonium salt (ABTS) 
radical scavenging activity, and inhibitory effect of malondi-
aldehyde (MDA) production. The ethyl acetate fraction also 
decreased intracellular reactive oxygen species (ROS). Whereas, 
neuronal cell viability against high glucose/H2O2-induced cyto-
toxicity was increased. Finally, 3,5-dicaffeoylquinic acid as a 
main phenolic compound in the ethyl acetate fraction was 
analyzed by high-performance liquid chromatography (HPLC). 
These results suggest that gomchui might be a good natural 
source of functional material to prevent diabetic neurodegene-
ration.
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Effect of Pteridium aquilinum EtOAc Fraction on 
Cognitive Impairment in High-fat Diet-induced Diabetic 
Mice

Tian Jiao Guo*, Seon Kyeong Park, Jin Yong Kang, Du Sang 
Lee, Jong Min Kim, Sang Hyun Park, Bong Seok Kwon, Chang 
Jun Lee, Jeong Eun Kang, Ho Jin Heo
Division of Applied Life Science (BK21 plus), Institute of 
Agriculture and Life Science, Gyeongsang National University, 
Korea

High-fat diet has aroused people’s concern world-wide, and 
also is known to induced to cognitive impairment. In order to 
confirm physiological activity of ethyl acetate fraction from 
Pteridium aquilinum (EFPA), high-fat diet-induced cognitive 
impairment mice model was used. Ameliorating effects of EFPA 
were evaluated using Y-maze and passive avoidance tests on 
high-fat-induced cognitive impairment, and the EFPA groups 
showed improvement of cognitive behavior compared with 
high-fat diet group. After behavior tests, acetylcholinestease 
(AChE) activity, and acetylcholine (ACh) level as cholinergic 
system markers were detected in the mouse brain tissue. The 
results were showed that EFPA effectively ameliorated cogni-
tive impairment by decreasing the AChE activity, and increasing 
the ACh levels. Therefore, our studies suggest that EFPA could 
be used as a natural resource for ameliorating on high fat-in-
duced cognitive impairment.

P11 -192

Antioxidant Properties and Quality Characteristics of 
Omija in Comparison to Other Fruits

Mina K. Kim*, So-Jeong Yang, Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea

Consumption of fruit increases greatly with consumer trend on 
seeking healthier food options. Fruits are known to have high 
levels of antioxidants. The objective of current study was to 
analyze the antioxidant properties and quality characteristics 
of 9 well-known fruit products. Nine different types of fruit 
were included in this study: Aronia, Blueberry, Cherry, Cranberry, 
Mangosteen, Omija, Raspberry, Rambutan, and Strawberry. 
Antioxidant properties were determined by measuring total 
phenolic content, total anthocyanin content, and DPPH radical 
scavenging activity. Other quality attributes including pH, °Bx,
and vitamin C contents were analyzed. Antioxidant activities of 
9 different fruit products were significantly different to each 
other (p<0.05). The DPPH radical scavenging activities of Omija, 
Blueberry, Aronia and Raspberry were at parity (p>0.05), while 
Aronia contained highest total phenolic contents (p<0.05). Blue-
berry had highest vitamin C content than other fruits (p<0.05). 
The findings from current work can add valuable scientific data 
for ingredient selection process of new fruit-based functional 
beverage development.

P11 -191

Edible Plant Extracts Inhibiting Nrf2 Activity Decrease 
Paclitaxel-resistance to Breast Cancer Stem Cells

Yaejin Woo*, Gain Jeong, Hyelin Seo, Sunghee Ju, Jin Ho 
Jang, Min Sun Kim, Yun Jeong Gwon, Jisun Oh, Jong-Sang Kim
School of Food Science and Biotechnology (BK21 plus), 
Kyungpook National University, Korea

Stem-like cells in a tumor tissue, called cancer stem cells (CSCs), 
are anchorage-independent and resistant to anticancer drugs, 
and thus considered as tumor-initiating cells. It is reported that 
CSCs highly express Nrf2-mediated antioxidant enzymes and 
retain relatively low levels of ROS. As anticancer agents usually 
utilize ROS as an arsenal for killing cancer cells, we hypothe-
sized that Nrf2 inhibitor (s) may increase susceptibility of CSCs 
to anticancer drugs, enhancing their therapeutic efficacy. We 
found that MCF-7 CSCs harboring a CD44high/CD24low pheno-
type formed mammospheres and expressed Nrf2 at a higher 
level than original MCF-7 cells. Furthermore, total 89 kinds of 
edible plant extracts were examined for the inhibitory activity 
against Nrf2 pathway using an ARE-luciferase assay system. 
Among those samples, Castanea crenata leaf extract signifi-
cantly decreased nuclear translocation of Nrf2 and protein ex-
pression of antioxidant enzymes in MCF-7 CSCs, and attenuated 
the resistance of tumor cells to paclitaxel. These findings suggest 
the extract or its constituents could increase the susceptibility 
of breast CSCs to paclitaxel through inhibition of Nrf2 signaling 
pathway.

P11 -193

Amelioration of Oxidative Stress in Drosophila 
melanogaster by Aronia Extract

A Reum Jo*, Jee Young Imm
Department of Food and nutrition, Kookmin University, Korea

Dietary antioxidants reduce free radical damage in various 
tissues and delay the progression and development of age- 
related diseases. Aronia is a rich source of antioxidants such as 
anthocyanins and proanthocyanidins. The antioxidant and anti- 
aging effect of aronia extract were investigated using Drosophila 
melanogaster model system. Wild-type flies were fed standard 
diet supplemented with 1-5 mg/mL aronia extract. Aronia extract 
increased the expression level of several genes associated with 
anti-oxidative and anti-aging effects such as sod1, sod2, cat
and gstD1. Supplementation of 2.5 mg/mL aronia extract for 
40 days improved oxidative enzyme activities such as supero-
xide dismutase and catalase activities. The feeding of 5 mg/mL 
aronia extract for 10 days prior to acrylamide exposure signifi-
cantly decreased oxidative stress and damage of motor activi-
ties while enhancing survival rate in the flies.
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Suppression of LPS-induced Inflammation by Euphorbia 
pallasii Turcz. Extract via Inhibition of JNK/NF-κB 
Signaling Pathways in RAW264.7 Cells

Yeon-Seop Jung*, Ji-Ha Lee, Renbo An1, Sei-Ryang Oh2, 
Syng-Ook Lee
Department of Food Science and Technology, Keimyung 
University, Korea, 1Department of Pharmacy, Yanbian 
University, China, 2International Biological Material Research 
Center, Korea Research Institute of Biotechnology & 
Bioscience, Korea

In the present study, we screened methanol extracts of 50 dif-
ferent plants of their anti-inflammatory activities and found 
that Euphorbia pallasii Turcz. extract (EPE) showed the greatest 
anti-inflammatory activity in lipopolysaccharide (LPS)-treated 
RAW264.7 cells. EPE significantly decreased LPS-induced pro-
duction of nitric oxide (NO), prostaglandin E2 (PGE2), and Tumor 
necrosis factor-α (TNF-α) in a dose-dependent manner, and it 
also decreased protein and mRNA expressions of inducible NO 
synthase (iNOS), cyclooxygenase-2 (COX-2), and TNF-α. We 
further found that the down-regulation of these inflammatory 
protein expressions was associated with inhibition of NF-κB- 
dependent transcriptional activity of these genes via JNK signa-
ling pathway. These results suggest that EPE represents a poten-
tial natural source of anti-inflammatory compounds suppres-
sing NF-κB-dependent expression of inflammatory genes such 
as iNOS, COX-2, and TNF-α.

P11 -196

Pancreatic Lipase Inhibition and Antioxidant Activities 
of Cinnamomum aromaticum Extract

Shin-Young Lee*, Eunyoung Hong1, Gun-Hee Kim
Department of Health Functional Biomaterials, Duk-Sung 
Women’s University, Korea, 1Plant Resources Research 
Institute, Duk-Sung Women’s University, Korea

Obesity is a disorder of lipid metabolism that digestion and 
absorption of dietary lipids by pancreatic lipase (PL) can be 
targeted for study of anti-obesity agents. Cinnamomum aroma-
ticum (CA) is one of the most widely used spice which has been 
reported to be highly bioactive with antidiabetic and insulin 
mimetic effects. In this study, we investigated the ethanolic 
extracts of CA was assayed for their in vitro activities against 
porcine pancreatic lipase using p-nitrophenyl butyrate as a 
substrate, and antioxidant activities using ABTS and DPPH radical 
scavenging assays. Also, total phenolic and flavonoid contents 
(TPC, TFC) were measured and its cell viability was measured 
using the MTT assay in 3T3-L1 cell line. Our results demonst-
rate that CA extract showed an increase in a dose dependent 
PL inhibition activity, ABTS and DPPH radical scavenging acti-
vities. A significant correlation between the PL inhibition acti-
vity and TPC, TFC of CA extract which were 142.1 GAE mg/g 
and 4.4 QE mg/g, respectively. In addition, the extract showed 
a decreasing tendency in the intermediate concentration range 
which increased towards the higher concentration in cell viability.

P11 -195

Inhibitory Effects of Barley Sprout Extracts on 
Melanogenesis in B16F10 Melanoma Cells

Bo-Yeon Shin*, Jong-Gi Jung, Bo-Ram Jung, Mi-Ae Bang
Jeonnam Bioindustry Foundation Food Research Center, Korea

Recent reports indicate that components of barley exhibit 
various positive physiological functions in the human body; 
Thus, there has been growing attention to and research on 
barley. In this study, we evaluate the skin depigmentation 
effect of the extracts of barley sprouts. Barley sprouts was 
extracted using various percent (0, 25, 50, 75, and 100) of the 
ethanol. Their effects on tyrosinase and melanin synthesis 
inhibitory action were assessed. We found that the barley 
sprout water extracts reduced the tyrosinase activity and 
melanin formation of B16F10 melanoma cells. The result, the 
barley sprout water extracts suppressed the expression in 
microphthalmia associated transcription factor (MiTF), tyrosi-
nase in B16F10 melanoma cells. These results show that barley 
sprout water extracts inhibited melanogenesis on the B16F10 
melanoma cells. The result suggested that barley sprouts has 
considerable potential as a natural functional constituent with 
a depigmentation effect.

P11 -197

Effect of Blackcurrant (Ribes nigrum L.) Extract on 
Metabolic Syndrome-related Cognitive Impairment in 
Mouse Model

Sungbin Im*, Chi Heung Cho, Tae Wan Seung1, Ock Kyoung 
Chun2, Ho Jin Heo1, Dae-Ok Kim
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Division of Applied Life Science, Institute 
of Agriculture and Life Science, Korea, 2Department of 
Nutritional Sciences, University of Connecticut, USA

Metabolic syndrome (MS) is a group of symptoms including 
obesity, cholesterol imbalance, high blood glucose and hyper-
tension. Many studies showed that MS can be related to cardi-
ovascular disease, diabetes, inflammation, and cerebrovascular 
disease. To investigate the effect of various antioxidants on MS, 
blackcurrant (Ribes nigrum L.) extract (BCE) was used. MS was 
induced to 4-weeks-old male C57BL/6 mouse fed high fat diet. 
Indicators of MS like body weight, blood glucose, and glucose 
tolerance were measured. Cognitive function was evaluated by 
using Y-maze, passive avoidance, and Morris’ water maze test. 
Body weight was significantly increased during high fat diet, 
but BCE showed inhibition on body weight increment. In BCE 
administered group, blood glucose has significantly decreased 
and glucose tolerance was increased. In Y-maze test, memory 
was not significantly changed, but mobility was increased. 
There was no significant effect in passive avoidance test, while 
in Morris’ water maze test, learning ability was improved. The 
results above suggest that appropriate amount of BCE has 
significant effect on weight loss, blood glucose modulation, 
and cognitive impairment from MS.
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Caffeic Acid Phenethyl Ester Suppresses RANKL-induced 
Osteoclastogenesis by Inhibiting the Formation of 
NADPH Oxidase Assembly

YongBeom Kwon*, Sang Hyun Lee, Dae Kun Lee, Fang Fang 
Wang, Polina Bleousova, Hae Dong Jang
Department of Food and Nutrition, Hannam University, Korea

Caffeic acid phenethyl ester (CAPE), a biologically active com-
ponent of the honeybee propolis, has been reported to have 
several interesting biological regulatory properties. Reactive 
oxygen species (ROS) are well recognized for playing a dual role 
as both deleterious and beneficial species. Osteoclasts have 
been shown to produce ROS that can stimulate osteoclast diff-
erentiation and bone resorption. This study is focus on the sup-
pressive role of CAPE in RANKL-induced osteoclast differenti-
ation of RAW 264.7 cells. The dose-dependent inhibitory effect 
of CAPE on RANKL-induced osteoclast differentiation and bone 
resorption activity was observed using tartrate resistant acid 
phosphatase staining and bone resorption assay. In addition, 
the CAPE dose-dependent suppression on O2

-production was 
confirmed by a fluorescence measurement. CAPE suppressed 
the expression of NADPH oxidase 1 (Nox1) and Rac1. Further-
more, CAPE attenuated the translation of p47phox to the mem-
brane in a dose-dependent manner. Consequently, we suppose 
that the direct inhibitory effect of CAPE on osteoclast differen-
tiation is mediated via the control of ROS generation through 
Inhibition of NADPH oxidase assembly.

P11 -200

The Change of Serum Metabolites in Vitamin E 
Nanoemulsion Overdosed Rats

Chae Young Park*, Chul Ho Jang, Do Yup Lee, Young Jun 
Kim1, Yoo Heon Park2, Hyung Taek Cho1, Jee Young Imm
Department of Food & Nutrition, Kookmin University, Korea, 
1Department of Food & Biotechnology, Korea University, 
Korea, 2Research Institute of Biotechnology & Medical 
Conversed Science, Korea

Although some beneficial effects of nano based food prepara-
tion are well known the information regarding possible side 
effects of nano based food by overdose are insufficient. The 
effect of overdosed Vitamin E nano emulsion on metabolic 
profile and gene expression of SD rats were investigated by 
GC-MS and next generation sequencing (NGS). Vitamin E nano 
emulsion (Nano Vit. E) was prepared with vitamin E (10%, w/w) 
and lecithin (1%, w/w) using high shear blending followed by 
high-pressure homogenization. After feeding 2 g/kg of Nano 
Vit. E to SD rats for 5 days the changes of metabolites in serum 
were determined by GC-MS. β-hydroxy butyrate, palmitoleic 
acid and oleic acid content were increased more than 2 folds in 
Nano Vit. E fed rats compared to control and Vit. E treated group. 
Triglyceride content of nano Vit. E group (46 mg/dL) was signi-
ficantly higher than other groups (27-28 mg/dL). NGS analysis 
indicates that gene expression related to bile secretion and 
steroid hormone biosynthesis were enriched more than 3 folds 
in nano Vit. E group compared to other groups.

P11 -199

Anti-obesity Effect of Caffeic Acid Phenethyl Ester on 
Adipogenesis through Regulation of Reactive Oxygen 
Species in 3T3-L1 Cell Model

Dae Kun Lee*, Sang Hyun Lee, Yong Beom Kwon, Fang Fang 
Wang, Polina Belousova, Hae Dong Jang
Department of Food and Nutrition, Hannam University, Korea

Non-toxic level of reactive oxygen species (ROS) has been 
reported to be involved in transducing intracellular signals and 
thereby regulating fundamental cell behaviors such as prolife-
ration, differentiation, and survival. In this study, the suppres-
sive effect of CAPE on 3T3-L1 differentiation to adipocyte 
through the inhibition of ROS generation was investigated. 
Lipid accumulation in the mature adipocyte was significantly 
suppressed by CAPE treatment between 10 and 50 μM in a 
dose-dependent manner. Consistent with this, the CAPE treat-
ment does-dependently decreased the protein expression level 
of PPARγ and C/EBPα, and β. The intracellular ROS level incre-
ased to its highest level within 2 days and was dose-dependently
reduced via regulation of NADPH oxidase 4, p47phox, p22phox by 
CAPE treatment between 10 and 50 μM. These results showed 
that the inhibitory effect of CAPE on differentiation of 3T3-L1 
cells into adipocyte can be accomplished by decreasing ROS 
generation via regulation of Nox4 complex. Consequently, the 
regulation of ROS generation may be the crucial factor in inhi-
bitory effect of CAPE on adipogenesis, further implying ROS as 
a prime target of obesity control.

P11 -201

Anti-oxidant and Anti-inflammatory Activity of Inonotus 
obiquus Extract and Its Isolated Compounds

Polina Belousova*, Sang Hyun Lee, Yong Beom Kwon, Dae 
Kun Lee, Fang Fang Wang, Hae Dong Jang
Department of Food and Nutrition, Hannam University, Korea

Inonotus obliquus (IO), known as Chaga mushroom IO has been 
used as a folk medicine in Russia, Asia and North America. ROS 
is associated with a variety of chronic inflammatory diseases. 
In response to LPS, the macrophage secretes various pro-inflam-
matory cytokines including nitric oxide and prostaglandin E2. 
Inhibition of a pro-inflammatory cytokines is beneficial in a 
reducing an inflammatory disorder. In this study, the antioxidant 
and anti-inflammatory activity of IO extract (IOE) and its isolated 
compounds was investigated in LPS-induced RAW 264.7 cells. 
The compounds (lanosterol, inotodiol and 3-β-hydroxylanosta-8, 
24-dien-21-al) was isolated from CH2CI2 fraction of IOE. Inhibi-
tory effects of IOE, fractions and compounds on NO and PGE2 
production was shown by Griess assay in dose-dependent man-
ner. Reducing effect of IO compounds on LPS-induced COX-2 
and iNOS expression in RAW 264.7 macrophages was deter-
mined by Western blot analysis. The result of this study demon-
strates that the potent anti-inflammatory effect of IOE may be 
attributed to inotodiol and 3-β-hydroxylanosta-8, 24-dien-21-al 
isolated from ethyl acetate fraction.
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Anti-microbial Activities of Bio-processed Rice Bran 
Extracts (B-RBE) against the Murine Specific Pathogen 
Salmonella Typhimurium

Woo Nam*, Sung Phil Kim1,2, Seok Hyun Nam
Department of Biological Science, Ajou University, Korea, 
1Research Institute of Basic Sciences, Ajou University, Korea, 
2STR Biotech. Ltd., Korea

Bioprocessed rice bran extract (B-RBE) was isolated from liquid 
mycelial culture supplemented with rice bran. Anti-microbial 
activities of B-RBE were evaluated in Salmonella Typhimurium 
infected cell lines and mouse models. B-RBE could stimulate 
uptake of the bacteria into RAW264.7 murine macrophage cell 
line, and could inhibit intracellular replication of S. Typhimurium. 
Inhibition efficiency of bacterial invasion investigated using 
human intestinal cell line Caco-2, almost 50% of invased salmo-
nella was decreased by B-RBE. Also, in vivo anti-infections acti-
vities of B-RBE was evaluated in Salmonella infected mice using 
S. Typhimurium SL1344 or ATCC 14028. B-RBE treatment could 
inhibit oral infected SL1344 invasion and spreading to organs 
infection. Immune enhancement activity of B-RBE was evaluated 
using peritoneal-infeceted mouse model by ATCC 14028 infec-
tion. ELISA analysis on cytokine production by Th1 and Th2 
immune cells from splenocytes of peritoneal-infeceted mice 
showed significant increases in the levels of the Th1 cytokines. 
Taken together, B-RBE has anti-microbial activities through 
inhibition of bacterial invasion and Th1 immune response 
enhancement.

P11 -204

Purpurin Inhibits LPS/ATP Stimulated Inflammasome 
Activation in RAW264.7 Murine Macrophage Cells

Woo Nam*, Sung Phil Kim1,2, Seok Hyun Nam
Department of Biological Science, Ajou University, Korea, 
1Research Institute of Basic Sciences, Ajou University, Korea, 
2STR Biotech. Ltd., Korea

Purpurin is common anthraquinone polyphenol which has 
natural red color found in the madder plants. And then, most 
polyphenols have strong ROS scavenging activity. ROS is key 
molecule of NLRP3 inflammasome activation, so they can 
inhibit inflammasome activation. In this study, we evaluated 
antioxidant and inflammasome inhibitory activity of purpurin 
via various methods. According to results of DPPH scavenging 
assay, purpurin has 80% efficiency at a concentration of 50 μM. 
In ABTS assay, pupurin has 98% scavenging activity at a concen-
tration of 50 μM. In reducing potential assay, purpurin has strong 
reductive potential without metal ion chelation. Also, we inve-
stigated inhibition of inflammasome activation using murine 
macrophage RAW264.7 cell line. Purpurin reduced cellular ROS 
level produced by LPS or catalase inhibitor stimulation. In wes-
tern blot analysis, purpurin decreased NLRP3 protein expression 
level activated by LPS/ATP stimulation. Moreover, LPS/ATP-stimu-
lated IL-1β secretion was decreased by purpurin treatment. 
Collectively, purpurin has inhibitory activity of NLRP3 activation 
through strong antioxidant effect.

P11 -203

Inhibitory Effect of Agrimonia pilosa Ledeb. on Rat Lens 
Aldose Reductase and Oxidative Stress

Set Byeol Kim1*, Seung Hwan Hwang1, Zhiqiang Wang1, Ju 
Hee Kim2, Beom Goo Kang4, Soo Kyeong Lee3, Soon Sung 
Lim1,2,3

1Department of Food Science and Nutrition, Hallym 
University, Korea, 2Institute of Natural Medicine, Hallym 
University, Korea, 3Instritute of Korea Nutrition, Hallym 
University, Korea, 4Center for Efficacy Assessment and 
Development of Functional food and drugs, Hallym university, 
Korea

Inhibitors of aldose reductase (AR) and oxidative stress have 
been considered to be potential treatment of diabetic complica-
tions. AR known to mediate oxidative stress-induced NF-κB 
activation and transcription of cytokines and chemokines are the 
main mediator of bacterial endotoxin-induced inflammatory 
response. In this study, 50% ethanol extracts of Agrimonia pilosa
Ledeb. (AP) were investigated for their capacities of inhibiting AR 
and oxidative stress. The butyl alcohol (n-BuOH) fraction of AP 
50% ethanol extracts exhibited excellent AR inhibitory and 
antioxidant activity. To identify and isolate the active components
in the n-BuOH fraction of the AP extract, HP-20 and Sephadex 
LH-20 column chromatography were performed which were 
guided by an off-line HPLC-DPPH assay. 8 compounds were finally 
isolated, including agrimoniin, rutin, luteolin-7-O-glucuronide, 
quercitrin, apigenin-7-glucose, apigenin-7-O-glucuronide, and 
another two unknown compounds (compound 3, and compound 
5). In the rat lens AR assay and antioxidant assay, AP was found to 
have significant inhibitory effects on rat lens AR and oxidative 
stress - induced increase in inflammatory markers and thus AP 
could be a potential candidate for anti-inflammatory agents.

P11 -205

A Crude Polysaccharide from Broccoli Activates 
Macrophages via MAPK and NF-κB Signaling Pathway

Bong-Shin Kwak*, Dae Young Lee, Kyoung Sook Choi1, 
Kwang-Soon Shin
Department of Food Science and Biotechnology, Kyonggi 
University, Korea, 1BK Bio Co., Ltd., Korea

In this study, a crude polysaccharide (BCE-0) with immuno-stimu-
lating activity was isolated from the pectinase digests of broccoli 
and intracellular signaling pathway for BCE-0-induced macro-
phage activation was elucidated using RAW264.7 cells. BCE-0 
consisted of mainly neutral sugar (57.7%) such as galactose 
(19.2%), rhamnose (14.4%) and arabinose (12.2%), and uronic 
acid (34.9%), being characteristic of pectic polysaccharide. 
BCE-0 enhanced dose-dependently the production of cytokines 
and chemokine such as IL-6, TNF-α and NO. Western blot ana-
lysis showed that BCE-0 dose-dependently phosphorylated the 
MAPKs (JNK, ERK, p38) and NF-κB-related proteins (IκBα, p65) 
in RAW264.7 cell lines. In the specific inhibitor experiments, 
the treatments of JNK inhibitor II and BAY (IκBα inhibitor) strongly 
suppressed the production of NO and IL-6 by BCE-0. Further-
more, the phosphorylation of c-Jun (major component of AP-1 
transcription factor) was also enhanced by the treatment of 
BCE-0. These findings suggest that BCE-0 isolated from broccoli 
has immuno-potentiating activity on macrophage via IκBα and 
JNK signaling pathways, which play central role in NO and IL-6 
production.
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In vitro and In vivo Antihypertensive Effects of 
Octaphlorethol a Isolated from Ishige sinicola

Minsung Kim1*, Seok-Chun Ko1,2, You-Jin Jeon3, Won-Kyo 
Jung1,2

1Department of Biomedical Engineering, and Centre for 
Marine-Integrated Biomedical Technology (BK21 Plus), 
Pukyong National University, Korea, 2Marine-Integrated 
Bionics Research Center, Pukyong National University, Korea, 
3Department of Marine Life Sciences, Jeju National University, 
Korea

Angiotensin I-converting enzyme (ACE) inhibition and nitric 
oxide (NO) production are important factors that regulate blood 
pressure. In this study, the effects of octaphlorethol A (OPA) 
isolated from Ishige sinicola on ACE inhibition and NO produc-
tion, the molecular mechanism underlying ACE inhibition, as 
well as its antihypertensive effect in spontaneously hyperten-
sive rats (SHRs) were investigated. IC50 value of OPA against 
ACE was 59 μM. Molecular modeling studies indicated that the 
compound interacts with Cys370, Glu162, Glu376, Glu403, 
Glu411, Asp377, His383, His387, Tyr520, Arg522, Tyr523, and 
Lys511. In human endothelial cells, OPA increased endothelial 
nitric oxide synthase (eNOS) phosphorylation. We also demon-
strated that these OPA-induced effects essentially depended 
on protein kinase B (Akt) and AMP-activated protein kinase 
(AMPK) activation. Furthermore, systolic blood pressure was 
reduced (21.9 mmHg in 6 h) by administration of the compound 
in SHRs. The results of this study suggested that OPA could be 
developed as a therapeutic agent for hypertension.

P11 -208

A Hexameric Peptide Purified from Styela plicata 
Protects against Free Radical-induced Oxidative Stress 
in Cells and Zebrafish Model

Minsung Kim1*, Seok-Chun Ko1,2, You-Jin Jeon3, Won-Kyo Jung1,2

1Department of Biomedical Engineering, and Centre for 
Marine-Integrated Biomedical Technology (BK21 Plus), 
Pukyong National University, Korea, 2Marine-Integrated 
Bionics Research Center, Pukyong National University, Korea, 
3Department of Marine Life Sciences, Jeju National University, 
Korea

To prepare antioxidative peptide from Styela plicata, nine pro-
teases were employed for enzymatic hydrolysis, and the anti-
oxidative activities of the hydrolysates were investigated using 
an electron spin resonance (ESR) spectrometer. Among the 
hydrolysates, tryptic hydrolysate exhibited higher antioxidative 
activities than those of other enzymatic hydrolysates. In order 
to purify a peptide having potent antioxidative properties, 
tryptic hydrolysate was separated using consecutive chromato-
graphic methods, and the antioxidative peptide was identified 
to be Leu-Pro-His-Pro-Ser-Phe (696.3 Da) by Q-TOF ESI mass 
spectroscopy. It scavenged peroxyl, hydroxyl and DPPH radicals 
at IC50 values of 0.05, 1.98, and 0.17 mM, respectively. Pretreat-
ment with the purified peptide decreased the death of AAPH 
treated cells, and reduced the generation of intracellular reac-
tive oxygen species (ROS) in a dose dependent manner in AAPH- 
treated cells. Furthermore, the purified peptide significantly 
reduced ROS generation and cell death in a zebrafish model. 
These results indicate that enzymatic hydrolysates of S. plicata
protein possess potent antioxidative activity.

P11 -207

Natural Killer Cell and Anti-metastatic Activity of 
Polysaccharide Fraction Isolated from 
Enzyme-hydrolysates of Young Barley Leaf

Hoon Kim1,2*, Han-Wool Kim1, Hyung-Joo Suh2, Hee-Do 
Hong3, Kwang-Soon Shin1

1Department of Food Science and Biotechnology, Kyonggi 
University, Korea, 2Department of Integrated Biomedical and 
Life Science, Korea University, Korea, 3Korea Food Research 
Institute, Korea

In order to develop a new immunostimulating ingredient from 
edible plants, 4 polysaccharide fractions were prepared from 
young barley leaf treated with or without pectinase. BLE-0 
isolated from pectinase digests was mainly consisted of xylose, 
arabinose and galactose, and showed the most potent mito-
genic activity and IFN-γ production. BLE-0 also showed a higher 
NK cell activity against Yac-1 lymphoma cells in an E/T ratio- 
dependent manner, and it seemed to be associated with the 
enhancing production of IFN-γ. In experimental lung metastasis 
by Colon26-M3.1 carcinomas, intravenous administration of 
BLE-0 showed higher anti-metastatic activity than that in BLW-0- 
administered group. In addition, oral administration of BLE-0 
significantly enhanced the inhibition of tumor metastasis in a 
dose dependent fashion. NK cell-depletion by injection of anti- 
asialo GM1 partially abolished the anti-metastatic activity induced 
by BLE-0. These results indicated that BLE-0 significantly inhibits 
tumor metastasis, and this inhibitory effect may be via a mecha-
nism leading to the activation NK cells and/or other immune 
cells.

P11 -209

Intracellular Signaling Pathway and Immunomodulatory 
Activity of Crude Polysaccharide Isolated from Korean 
Citrus, Hallabong

Hye-Ryung Park1,2*, Ho Lee1, Hyung Joo Suh2, Kwang-Soon 
Shin1

1Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 2Department of Integrated Biomedical and 
Life Science, Korea University, Korea

The present study was designed to elucidate intracellular signa-
ling pathway and immunomodulatory effect for macrophage 
activation by the crude polysaccharide from pectinase digests 
of Korean citrus, hallabong. HBE-0 enhanced the production of 
cytokines such as IL-6, TNF-α and NO production by RAW 264.7 
cell lines. Also HBE-0 augmented the mRNA expression of IL-6, 
TNF-α and iNOS in a dose-dependent manner. On the other 
hands, HBE-0 strongly induced the phosphorylation of MAPKs 
(JNK, ERK, p38) and NF-κB pathways (IκB-p65) in RAW 264.7 
cell lines. In the specific inhibitor experiments, the effect of 
HBE-0 on NO production was found to be largely suppressed by 
specific inhibitors of JNK (SP), ERK (PD) and IκBα (BAY), but not 
a p38 inhibitor (SB), whereas IL-6 production by HBE-0 was 
suppressed by only JNK (SP) inhibitor. Furthermore, SP, PD and 
BAY treatment inhibited HBE-0-induced phosphorylation of 
c-Jun, a component of the transcription factor AP-1. Consequ-
entially, these results suggest that HBE-0-induced NO produc-
tion is regulated via JNK/ERK and NF-κB pathways, whereas 
IL-6 production is primarily regulated via JNK pathway.
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Anti-obesity Effect of Solidago virgaurea subsp. 
Gigantean Extract through Regulation of Adipogenesis 
and Lipogenesis Pathway in High-fat Diet-induced 
Obese Mice (C57BL/6N)

JuHee Kim1*, Zhiqiang Wang2, Young Soo Jang2, Set byeol 
Kim2, Yanymee N. Guillen Quispe2, Chan Eui Park1, Soo 
Kyeong Lee3, Soon Sung Lim1,2,3

1Institute of Natural Medicine, Hallym University, Korea, 
2Department of Food Science and Nutrition, Hallym 
University, Korea, 3Instritute of Korea Nutrition, Hallym 
University, Korea

Solidago virgaurea subsp. Gigantea (SV) has been shown anti- 
adipogenesis properties in vitro. In this study, we first evaluated 
the anti-adipogenesis effects of various SV ethanolic aqueous 
extracts (0, 10, 30, 50, 70, and 100%) in 3T3-L1 cells, and results 
showed that SV 10% ethanolic extract (SV10E) possesses high-
est anti-adipogenesis activity. The anti-obesity effect of SV10E 
was then studied in high-fat diet-induced obese mice (C57BL/6N). 
The results showed that SV10E reduced body weight gain, adi-
pose tissue weight, and liver weight without affecting the food 
intake. The levels of total triacylglycerol and cholesterol in 
serum and lipid metabolites in liver were also reduced by SV10E 
administration without hepatic and renal toxicity. The adipogenic 
and lipogenic genes such as PPAR-γ, C/EBP-α, aP2, FAS, SCD1, 
SREBP-1c, and CD36 in white adipose tissue and liver were 
suppressed by SV10E administration, indicating that SV10E likely 
exerts anti-obesity effects by suppressing adipogenesis and 
lipogenesis through modulating the expression of adipogensis- 
related genes and lipogenesis-related genes.

P11 -212

Inhibitory Effect of Crude Polysaccharide Isolated from 
Broccoli on Tumor Metastasis

Bong-Shin Kwak*, Kyoung Sook Choi1, Ho Lee, Kwang-Soon 
Shin
Department of Food Science & Biotechnology, Kyonggi 
University, Korea, 1BK Bio Co., Ltd., Korea

To develop the anti-metastatic polysaccharide in broccoli, a crude 
polysaccharide (BCE-0) has been isolated by pectinase diges-
tion of broccoli hot water extract (BCW-0) and subsequent 
ethanol recipitation. BCE-0 mainly consisted of neutral sugar 
(57.7%) such as galactose (19.2%), rhamnose (14.4%) and arabi-
nose (12.2%), and uronic acid (34.9%). Murine peritoneal macro-
phages stimulated by BCE-0 showed enhanced production of 
interleukin (IL)-6, IL-12 and tumor necrosis factor (TNF)-α. In 
the ex vivo assay for natural killer (NK) cell activity, intravenous 
(i.v.) administration of BCE-0 significantly augmented NK cell 
activity against Yac-1 tumor cells 3 days after BCE-0 treatment. 
In experimental lung metastasis of Colon26-M3.1 calcinoma 
cells, prophylactically i.v. administration of BCE-0 inhibited high 
lung metastatic activity at 500 μg/mouse. Furthermore, the 
depletion of NK ells by injection of rabbit anti-asialo GM1 par-
tially abolished the inhibitory effect of BCE-0 on lung etastasis. 
These results indicated that BCE-0 has potent anti-tumor acti-
vity to inhibit tumor etastasis, and its anti-metastatic effect is 
associated with the activation of NK cell and other immune 
cells.

P11 -211

Fangchinoline, a New Natural NR4A1 Inactivator, 
Induces Apoptosis via the NR4A1-Dependent 
Proapoptotic Pathways in Pancreatic Cancer Cells

Hyo-seon Lee*, Mi-Hee Yu, Syng-Ook Lee
Department of Food Science and Technology, Keimyung 
University, Korea

The orphan nuclear receptor NR4A1 plays important roles in 
cellular homeostasis and disease, and there is increasing evi-
dence that it exhibits pro-oncogenic activity in most tumors 
and thereby represents novel targets for chemotherapeutic 
drugs. In the present study, we screened over 480 natural low 
molecular weight compounds for their inhibitory effects on 
NR4A1-dependent transactivation, and fangchinoline has been 
identified as a new inactivator of nuclear NR4A1. Treatment 
with fangchinoline decreased proliferation and induced apop-
tosis in human pancreatic cancer cells, and the induction of 
apoptosis by fangchinoline was due, in part, to decreased ex-
pression of Sp1-dependent antiapoptotic gene survivin and to 
induction of ROS and endoplasmic reticulum stress which are 
the two known NR4A1-dependent proapoptotic pathways. 
These data suggest that fangchinoline, the first natural NR4A1 
inactivator, represents a novel class of chemotherapeutic agents 
for tumor types that overexpress this orphan nuclear receptor 
including pancreatic cancer.

P11 -213

A Study of Anti-oxidant, NO Production and Cholesterol 
Esterase Inhibition Activity of Extracts from Ficus erecta
Leaf

Sung Hwan Park*, Yoon Suk Hong, Ji Hyun Yun, Ju Hyun Cho, 
Goo Hee Choi
Research Center of Hurum, Korea

Ficus erecta is a deciduous or semideciduous shrub or tree and 
grows on the Jeju Island in Korea, a native plant that has been 
used to treat nephritis, arthritis and contusions as a traditional 
medicine. To assess a possibility as a dietary supplement, its 
extracts (FE) were investigated anti-oxidant effect and choles-
terol esterase inhibitory activity. Its leaves were gathering mon-
thly from July to September last year. The total polyphenol 
contents of each experiment groups (FE1, 2, 3) were no signifi-
cantly difference but, flavonoid contents in FE2 were higher 
than those of other samples. In the result of DPPH scavenging 
radical activity, IC50 values of each samples were 104.5, 68.7, 
and 96.8 μg/mL, respectively. They reduced NO production and 
inhibited cholesterol esterase in a dose-dependent manner at 
concentration of 100-400 μg/mL. These results suggest that 
Ficus erecta leaf has a potential as a dietary supplement as a 
natural anti-oxidant source.
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Induction of Nrf2-mediated NQO1 Activities by a 
Sub-fraction B from Bio-conversed Radish Seeds Extract

Ji Yeon Seo1,2*, Hyo Jung Kim3, Ye Jin Woo1, Jai-Hyun So3, 
Ji Sun Oh1, Jong-Sang Kim1

1School of Food Science and Biotechnology (BK21 plus), 
Kyungpook National University, Korea, 2BK21 Plus Project 
Team, College of Pharmacy, Seoul National University, Korea, 
3Herbal Medicine Team, National Development Institute of 
Korean Medicine, Korea

The present study was aimed at searching for the bio-conversed 
plant materials which are potent to detoxification. To examine 
this, thirteen kinds of bio-conserved plant materials including 
Daphne genkwa S., mustard seeds and radish seeds extracts 
were evaluated antioxidant responsive element (ARE) gene 
transcriptional activities. Considering their bio-activity and 
toxicity, the bio-conversed radish seeds extract was selected to 
fractionate. The sub-fraction B from bio-conversed radish seeds 
extract promoted NAD (P)H: Quinone oxidoreductase 1 (NQO1)- 
inducing activities in Hepa1c1c7 and its mutant BpRc1 cells as 
well as ARE gene transcriptional activities in HepG2-C8 cells by 
concentrations. These activities were slightly higher than the 
sub-fraction F from radish seeds extract and it might be medi-
ated by Nrf2/ARE signaling pathway. These data suggests that 
the NQO1-activating compounds in radish seeds might be pro-
duced by microbial conversion. Therefore, further investigation 
for chemical profiles in bio-conversed radish seed extracts would 
be worthy to develop food supplements for detoxification.

P11 -216

Hepatoprotective Effect of Korean Domestic Honey 
from Different Floral Sources on HepG2 Cells against 
Oxidative Stress

Ha-Ram Jeong*, Dae-Ok Kim, Hyungjae Lee1

Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Food Engineering, Dankook 
University, Korea

Korean domestic honey from different floral sources, chestnut 
and Korean raisin, were extracted using 100% (v/v) methanol, 
and subsequently fractionated using n-hexane, chloroform, ethyl 
acetate and n-butanol sequentially. Among the fractions, ethyl 
acetate fractions (EAFs) of both honeys were subjected to 
assays to show protective effect against H2O2 using human 
hepatic epithelial HepG2 cells. The cytotoxicity and cell protec-
tive effect of the EAFs were determined using MTT assay; EAFs 
of both honeys were non-toxic at 10-100 μg/mL. The EAFs at 
100 μg/mL showed significant increase of cell viability, 79.2 
and 81%, respectively, compared with H2O2-treated HepG2 
cells (51.3%). LDH release assay was used to examine cell mem-
brane integrity; The EAFs at 100 μg/mL exhibited significant 
decrease of LDH release level, 125.3 and 110%, respectively, 
compared with stressed cells (187.6%). Intracellular antioxidant 
activity was evaluated by DCFH-DA assay; The EAFs at 100 μg/mL 
showed significant decrease of oxidative stress level 125.9 and 
147.9%, respectively, compared with stressed cells (223.8%). 
These results suggested that Korean honey had hepatoprotec-
tive effect against oxidative stress.

P11 -215

Antioxidant Activity of Suaeda japonica Makino Sprout 
against H2O2-induced Oxidative Stress in HepG2 Cells

Seokgeun Ji1*, Hea-yeon Yun2, Younggi Choi1,2, Inyong Kim1,2, 
Seungui Cheon1,2, Maoyuan Yin1,2, Yoonah Jeong1,2, Jiae 
Park1,2, Hyun Sang Shin2, Soojeong Lee3, Youngseung Lee1,2, 
Misook Kim1,2, Yoonhwa Jeong1,2

1Deptartment of Food Food Science and Nutrition, Dankook 
University, Korea, 2Center for Indsutrialization of Natural 
Nutraceuticals, Dankook University, 3Department of Food and 
Nutrition, Bucheon University, Korea

The aim of the present study was to determine the antioxidant 
activity of Suaeda japonica Makino sprout and its phenolic 
contents were obtained from a crude extraction method. The 
phenols and flavonoids were extracted with three different 
concentrations ethanol: 100% water (WE), 50% ethanol (50 WE) 
and 100% ethanol (100 EE). The antioxidant activity of Suaeda 
japonica Makino sprout at each concentration were measured 
using DPPH, ABTS, FRAP, and ORAC assay and their effects on 
the cell viability and intracellular ROS scavenging activity were 
determined in H2O2-induced oxidative stress HepG2 cells. The 
highest total flavonoid and phenol contents were found in 100 
EE. The 100EE extract showed the greatest cell viability and 
intracellular ROS scavenging activity in H2O2-treated HepG2 
cells. These results suggest that the 100 EE extraction method 
produce the highest phenolic and flavonoid contents and 
antioxidant activity. 

P12 -001

Chemical Characteristics and Antioxidant Properties of 
Wheat Gluten Hydrolysates Produced by Commercial 
Proteases

Yumi Choi*, Taehwan Lim, Yue He, Keum Taek Hwang
Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea

The objective of the study was to evaluate the changes in che-
mical characteristics and antioxidant properties of the wheat 
gluten hydrolysates (WGH) produced by enzymatic hydrolysis 
using commercial proteases (Alcalase, Flavourzyme, Protamex, 
and Neutrase) for 2, 6, 12, and 24 h. Yields of all the produced 
WGH were over 50% regardless of the hydrolysis time. Degree 
of hydrolysis (DH) of WGH significantly increased with the hydro-
lysis time (p<0.05). DH of WGH produced by Flavourzyme was 
the highest, independent of the hydrolysis time, while those of 
WGH by Neutrase was the lowest. Trichloroacetic acid-soluble 
peptides increased with the hydrolysis time except for the WGH 
produced by Flavourzyme. Molecular weights of all the WGH 
were below 15 kDa observed by SDS-PAGE. Size exclusion chro-
matography revealed that the fraction with molecular weights 
over 3 kDa decreased during the hydrolysis, while the fraction 
with molecular weights less than 1 kDa increased. DPPH radical 
scavenging activity of WGH significantly increased with the 
hydrolysis time (p<0.05). ABTS radical scavenging activity of the 
WGH was rarely affected by the enzyme types and hydrolysis 
time.
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Changes in Molecular Weight Distribution and 
Antioxidant Activity of Wheat Gluten during a 
Simulated Gastro-intestinal Digestion

Yue He*, Taehwan Lim, Yumi Choi, Keum Taek Hwang
Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea

The objective of this study was to determine the changes in 
molecular weight distribution and antioxidant activity of wheat 
gluten during a simulated gastro-intestinal digestion (SGID). The 
in vitro SGID model was employed to simulate the process of 
human gastro-intestinal digestion with pepsin and pancreatin. 
Degree of hydrolysis of wheat gluten digests produced by pepsin 
and pancreatin for 4 h was less than 40%. Pancreatin more 
hydrolyzed gluten than pepsin. The wheat gluten digests pro-
duced by pepsin were rich in peptides with molecular weight 
(MW) above 10 kDa, while following digestion with pancreatin 
sharply increased peptides with MW below 3 kDa. The wheat 
gluten digests produced by pancreatin had lower DPPH radical 
scavenging activity and higher ABTS radical scavenging activity 
than the digests by pepsin.

P12 -004

Enzyme IIANtr Regulates Propionate Catabolism Which 
Is Involved in Salmonella Invasion

Dajeong Kim1,2*, Woongjae Yoo1,2, Taehoon Noh1,2, Hyunjin 
Yoon2,3, Sangryeol Ryu1,2,4

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Research Institute of 
Agriculture and Life Sciences, Korea, 2Foodborne-pathogens 
Omics Research Center, Seoul National University, Korea, 

3Department of Molecular Science and Technology, 
Department of Applied Chemistry and Biological Engineering, 
Ajou University, Korea, 4Center for Food and Bioconvergence, 
Seoul National University, Korea 

Enzyme IIANtr (EIIANtr) encoded by ptsN is one component of 
nitrogen-metabolic phosphotransferase system. EIIANtr has been 
reported to have various regulations associated with carbon and 
nitrogen metabolism, potassium homeostasis, and virulence of 
several pathogens. In order to understand roles of EIIANtr further, 
we analyzed transcriptome of wild-type and a ptsN mutant by RNA 
sequencing. One of the highly down-regulated genes in the ptsN
mutant was the propionate catabolism operon (prpBCDE). We 
verified that expression levels of prpBCDE operon decreased more 
than 3-fold in the ptsN mutant compared to wild-type. It was also 
determined that the activator PrpR was degraded quickly in the 
ptsN mutant compared to wild-type. Moreover, Salmonella inva-
sion increased in the ptsN mutant in the presence of propionate 
due to the down regulation of propionate metabolism. This result 
corresponds to the existing fact that the intermediate propionyl- 
CoA reduces Salmonella invasion. Taken together, these results 
suggest that ptsN may regulate Salmonella invasion via propionate 
metabolism.

P12 -003

Synergistic Bactericidal Effect of the Endolysin and 
Carvacrol against Staphylococcus aureus in Foods

Yoonjee Chang1*, Sangryeol Ryu1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Center for Food and Bioconvergence, Seoul National 
University, Korea

A bacteriophage-derived endolysin LysSA97 has lytic activity 
against various Staphylococcus aureus strains that cause food-
borne illness. To improve its potential as a biocontrol agent, 
various types of essential oil-derived active compounds were 
tested in combination with LysSA97; carvacrol exhibited signifi-
cant synergistic effects when combined with LysSA97. While 
LysSA97 and carvacrol showed 0.78±0.19 and 1.04±0.04 log 
CFU/mL reduction in S. aureus cells, respectively; the cocktail 
containing both at the same concentrations exhibited a bacte-
rial decrease of 4.49±0.2 log CFU/mL. The synergistic activity 
was also reproduced in combination with other endolysins, and 
their cooperative bactericidal effects were validated in ten 
additional S. aureus strains, suggesting the wide application of 
carvacrol as a bactericidal agent coupled with endolysin. When 
they were treated in foods, the synergistic activity appeared to 
be influenced by the total lipid content of foods, and bacteria
in skim milk were more drastically inactivated than those in 
whole milk. This is the first report demonstrating that endolysin 
and carvacrol act synergistically to inactivate S. aureus in foods.

P12 -005

The EIIANtr Controls Amino Sugar Homeostasis by 
Interacting with GlmS in Salmonella Typhimurium

Woongjae Yoo1*, Hyunjin Yoon2, Yeong-Jae Seok3, Chang-Ro 
Lee4, Hyung Ho Lee5, Sangryeol Ryu1,6

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute for 
Agriculture and Life Sciences, Seoul National University, Korea, 
2Department of Molecular Science and Technology, Depart-
ment of Applied Chemistry and Biological Engineering, Ajou 
University, Korea, 3Department of Biological Sciences and 
Institute of Microbiology, Seoul National University, Korea, 
4Department of Biological Sciences, Myongji University, Korea, 
5Department of Chemistry, College of Natural Sciences, Seoul 
National University, Korea, 6Center for Food Bioconvergence, 
Seoul National University, Korea

The bacterial phosphotransferase system (PTS) is a translocation 
system in which a phosphoenolpyruvate phosphate moiety is trans-
ferred to a specific substrate via a cascade of enzymes in sequence, 
and the phosphorylated substrate is translocated into the cytoplasm 
reciprocally. However, the nitrogen phosphotransferase system (PTSNtr), 
which is composed of EINtr, NPr, and EIIANtr, lacks specific substrate 
information. Instead, the location of PTSNtr genes in close proximity 
to rpoN suggests that PTSNtr is involved in nitrogen-associated regu-
lation. We unraveled the role of EIIANtr in controlling GlmS activity in 
response to cellular availability of nitrogen and amino sugars. GlmS 
catalyzes the rate-limiting step in the amino sugar synthesis. EIIANtr

inhibited GlmS catalytic activity by direct interaction in a phospho-
rylation-status-dependent manner. EIIANtr phosphorylation status 
was influenced by nitrogen accessibility, whereas its proteolytic 
turnover was sensitive to amino sugar abundance. We propose a 
model wherein EIIANtr modulates GlmS activity to maintain amino 
sugar homeostasis in accordance with nitrogen availability in Salmo-
nella enterica serovar Typhimurium.
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Isolation and Characterization of Bacteriocin Producing 
Pediococcus acidilactici HW01 from Malt and Its 
Potential for Controlling Beer Spoilage Lactic Acid 
Bacteria

Jinseon Kim*, Hyunwoo Ahn, Jiwon Park, Seoung Hyuk Kim, 
Ahrang Choi, Wang June Kim
Department of Food Science and Biotechnology, Dongguk 
University, Korea

A bacteriocin-producing lactic acid bacterium was isolated from 
malt. From morphological, API 50 CHL kit and 16S rRNA analysis, 
the isolate was identified as Pediococcus acidilactici and desig-
nated as Ped. acidilactici HW01. The physico-chemical proper-
ties of crude bacteriocin was partially characterized by treat-
ment of various enzymes, pH, heat, detergents and organic 
solvents. The molecular weight of the crude bacteriocin of Ped. 
acidilactici HW01 was estimated to be approximately 6 kDa by 
SDS- PAGE. The bacteriocin production phenotype (Bac+) was 
linked to a 9.8 kb plasmid. The antimicrobial spectrum of P. 
acidilactictici HW01 includes some gram-positive bacteria 
along with beer spoilage bacteria. Through growth test under 
hop compounds and ABD medium which mimics a real beer 
environment, of Ped. acidilactici HW01 has tolerance to hop 
compounds but has no ability to grow in beer environment. 
The feasibility of HW01 strain in the prevention of beer spoilage 
LAB during brewing is envisaged. 

P12 -008

Complete Genome Analysis of Shiga Toxin-producing 
Escherichia coli (STEC) FORC_028 Isolated from a 
Patient with Diffuse Diarrhea in Korea

Hongjun Na1,2*, Seunghee Jeong1,2, Hyun Soo Seo1,2, Ju-Hoon 
Lee2,3, Sangryeol Ryu1,2

1Department of Agricultural Biotechnology, Research Institute 
for Agriculture and Life Sciences, Seoul National University, 
Korea, 2Foodborne-pathogens Omics Research Center, Seoul 
National University, Korea, 3Department of Food Science and 
Biotechnology, Graduate School of Biotechnology, Kyung Hee 
University, Korea

Shiga toxin-producing Escherichia coli (STEC) is a notorious 
pathogenic E. coli strain causing fatal diseases to human. Using 
PacBio RS II system, the genome of E. coli FORC_028, a STEC 
strain having isolated from a patient suffered from diarrhea in 
Korea, was sequenced. The reads were assembled into single 
contig containing 5,704,396 bp in length with G+C content of 
50.62%. Various bioinformatic tools including Rapid Annotation 
using Subsystem Technology, ARAGORN and RNAmmer 1.2 
identified 6,085 ORFs, 97 tRNAs and 22 rRNAs in the genome. 
Functions of 4,636 ORFs were predicted and classified into 22 
groups. The average nucleotide identity (ANI) analysis revealed 
that the genome of E. coli FORC_028 is most similar to the 
genome of E. coli O26:H11 str.11368, a clinical isolate from 
Japan, 2009. It was revealed that E. coli FORC_028 has some 
virulence factors involved in iron uptake, host cell adherence, 
invasion. Especially, shiga-like toxin type I, intimin and genes 
related to type 3 secretion system in the genome were expected 
to cause severe enteric diseases in human.

P12 -007

Effect of Biological Acidification on Mash and Beer 
Fermentation by the Addition of Lactic Acid Bacteria

Eunji Choi*, Lim Seok Hong, Jeongmok Cho, Jeehee Kang, 
Wang June Kim
Department of Food Science and Biotechnology, Dongguk 
University, Korea

The acidification of mash or wort is an unusual technique inclu-
ding bio-acidifiaction by lactic acid bacteria (LAB) in brewing. 
However, the LAB produce several metabolites that positively 
influence quality of wort and beer. The LAB improve flavor and 
accelerate fermentation process. In this study, isolated bacte-
riocin producing LAB, Pediococcus acidilactici (PA) and Leuco-
nostoc citreum (LC) from pilsner type malt were added in mash 
for acidification. In addition, bio-acidified wort and beer were 
measured by extract analysis. Several properties (free amino 
nitrogen, reducing sugar, viable yeast cell, specific gravity, 
alcohol content, foam stability, and sensory evaluation) in beer 
were measured during fermentation (primary, secondary) and 
at the end of fermentation. Through this study, bio-acidification 
was verified as positive on beer quality. PA showed overall higher 
quality, and LA also showed higher quality except for filtration 
time than control beer. By modifying pH and temperature of 
mash and wort, enzyme activity was enhanced and the filtra-
tion time was shortened by synergy effect.

P12 -009

Analysis of Complete Genome Sequence and Virulence 
Factors of Clostridium perfringens FORC_025

Jihwan Chun1,2*, Hongjun Na1,2, Sangryeol Ryu1,2,3

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Foodborne-pathogens Omics Research Center, Seoul 
National University, Korea, 3Center for Food and Bioconver-
gence, Seoul National University, Korea

Clostridium perfringens FORC_025, an isolate from food-poisoned 
patient in Korea, was sequenced by Illumina Miseq and PacBio 
RSII system. It has following features; 3,343,822-bp-long chro-
mosome (28.94% G+C content, 3,038 ORFs, 95 tRNAs, 30 rRNAs), 
two plasmids, 74,869 bp and 49,340 bp each (85 and 49 ORFs 
respectively), and 54,232-bp-long episomal phage (76 ORFs). 
On the chromosome, 1,943 ORFs were predicted to encode 
functional proteins and categorized. Phylogeny analysis based 
on 16S rRNA showed close relatedness to C. perfringens ATCC 
13124. As complete genome sequences of only five strains are 
available, (C. perfringens FORC_025, C. perfringens ATCC 13124, 
C. perfringens SM101, C. perfringens str.13, and C. perfringens
FORC_003), sequence data of other strains would be required 
to improve credibility. Discovered virulence factor genes are as 
follows; adherence protein coding genes, toxin expression regu-
lation genes, and several toxin genes. This research suggests 
that C. perfringens FORC_025 may cause serious food safety 
issue in contaminated food.
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P12 -010

Heavy Metal Adsorption Capacity of Smilacis rhizoma
Extract Fermented by Bacillus subtilis and Lactobacillus 
plantarum

Jae-Won Choi1*, Sam-Pin Lee1,2

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

Poly-γ-glutamic acid (γ-PGA) and γ-aminobutyric acid (GABA) 
were efficiently produced by co-fermentation of Smilacis rhizoma
extract by Bacillus subtilis and Lactobacillus plantarum EJ2014
in the presence of sodium-L-glutamate (MSG). In the presence 
of 3% glucose and 3% MSG, 2.5% γ-PGA was produced by the 
1st alkaline fermentation for 2 days at 42°C with shaking condi-
tion (200 rpm). Heavy metal adsorption of fermented Smilacis 
rhizoma extract was determined by Inductively Coupled Plasma 
Spectrometry (ICP), indicating 67% adsorption of heavy metals 
(Co, Cr, and Hg) compared to that of unfermented extract. A 
1% GABA was additionally fortified by the 2nd lactic acid fer-
mentation for 7 days in the presence of 2% glucose and 1% 
skim milk using L. plantarum. Conclusively, co-fermented Smi-
lacis rhizoma extract could be used as the functional ingredient 
for food and bio-industry.

P12 -012

Production of Hovenia dulcis Fruit Extract Fortified with 
Poly-γ-glutamic Acid and γ-Aminobutyric Acid by 
Co-fermentation Using Bacillus subtilis HA and 
Lactobacillus plantarum EJ 2014

Woong-Kyu Yoon1*, Ji-Eun Koo1, Gwang-seop Kim1, Sam-pin 
Lee1,2

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

Co-fermentation of Hovenia dulcis fruit extract was performed 
by Bacillus subtilis HA and Lactobacillus plantarum EJ 2014 for 
the production of Poly-γ-glutamic acid (γ-PGA) and γ-amino-
butyric acid (GABA) with monosodium-L-glutamate (MSG). The 
1st fermentation was performed by B. subtilis HA for 3 days at 
42°C in the shaking culture with 160 rpm. And then the 2nd fer-
mentation was carried out after addition of 1% skim milk and 
1.5% glucose by L. plantarum EJ 2014 for 7 days at 30°C. The 1st

fermented Hovenia dulcis extracts showed pH 6.76, 0.05% aci-
dity, 3.17×108 CFU/mL viable cell counts of B. subtilis HA, Muci-
lage content and consistency indicated 0.9% and 1.25%, respec-
tively. The 2nd fermented Hovenia dulcis extract showed pH 
4.98, 0.45% acidity and, 0.5% GABA. Viable cell count of Lacto-
bacillus plantarum EJ 2014 and Bacillus subtilis HA showed 5.2×
108 CFU/mL and 3.65×105 CFU/mL, respectively. Conclusively, 
the co-fermented Hovenia dulcis extracts can be fortified with 
probiotics, peptides, mucilage and GABA which is produced by 
B. subtilis HA and L. plantarum EJ 2014.

P12 -011

Overproduction of GABA in Flammulina Velutipes 
Powder Fermented by Lactobacillus plantarum EJ2014

Eun-Jin Park1*, Sam-Pin Lee1,2

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

Lactic acid fermentation of Flammulina velutipes powder was 
optimized to enhance the production of gamma aminobutyric 
acid (GABA). Flammulina velutipes powder was fermented with 
0.5% yeast extract, 1% glucose, and 5% MSG (mono sodium-L- 
glutamate) by Lactobacillus plantarum EJ2014 for 5 days at 
30°C. The pH decreased from 6.67 to 4.78 for 2 days, but conti-
nuously increased from 4.78 to 6.31 for 5 days. While the acidity 
increased from 0.20% to 0.90% for 2 days, but decreased from 
0.90% to 0.22% for 5 days. Viable cell count was confirmed to 
be maintained 1.01×109-1.17×109 CFU/mL for 5 days. Fermen-
ted Flammulina velutipes paste showed the DPPH radical sca-
venging activity of IC50 1.89 mg/mL and ABTS radical scaven-
ging activity of IC50 1.53 mg/mL. Conclusively, the lactic acid 
fermentation of Flammulina velutipes powder could provide 
the functional ingredients fortified with GABA and probiotic.

P12 -013

Evaluation of Antibiotic-resistant Properties of 
Salmonella Typhimurium Exposed to Subinhibitory 
Concentrations of Ceftriaxone and Ciprofloxacin

Jeongjin Kim*, Juhee Ahn
Department of Medical Biomaterials Engineering, Kangwon 
National University, Korea

This study was designed to evaluate the b-lactamase- and efflux 
pump-mediated antibiotic resistance in Salmonella Typhimurium 
exposed to ceftriaxone and ciprofloxacin. S. Typhimurium CCARM 
8009 was highly resistant to ampicillin, penicillin, and strepto-
mycin, showing MIC values of more than 512 mg/mL. The b- 
lactamase activity was noticeable in S. Typhimurium CCARM 
when exposed to ceftriaxone (8.2 mmol/min/mL). The ethidium 
bromide accumulation was increased in S. Typhimurium ATCC 
19585 when treated with efflux pump inhibitors. S. Typhimu-
rium ATCC 19585 and S. Typhimurium CCARM 8009 were highly 
susceptibility to ciprofloxacin and sparfloxacin in the presence 
of PaβN. This results suggest that the antibiotic susceptibility of 
S. Typhimurium having different antibiotic resistance profiles 
varied depending on the presence of ceftriaxone and ciproflo-
xacin. This study sheds light on new approach to understand 
the interactive relationship between antibiotic resistance mecha-
nisms of S. Typhimurium exposed to different classes of anti-
biotics and also opens the door for designing an effective con-
trol strategy against multiple antibiotic-resistant pathogens.
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P12 -014

Assessment of Antibiotic Resistance in Staphylococcus 
aureus Exposed to Subinhibitory Levels of Oxacillin and 
Levofloxacin

Ara Jo*, Juhee Ahn
Department of Medical Biomaterials Engineering, Kangwon 
National University, Korea

This study was designed to evaluate the physiological and mole-
cular properties of antibiotic-resistant Staphylococcus aureus
exposed to oxacillin and levofloxacin. The increased MICs were 
observed in S. aureus CCARM exposed to levofloxacin and imi-
penem (>512 mg/mL). The considerable increase in extracel-
lular and membrane-bound b-lactamase activities was observed 
in S. aureus ATCC exposed to oxacillin (>26 mmol/min/mL). The 
antibiotic susceptibility of all strains exposed to EPIs (CCCP and 
PAbN) varied depending on the classes of antibiotics. The eno
and qacA/B genes were highly overexpressed by more than 12- 
and 9-folds, respectively, in S. aureus CCARM exposed to levo-
floxacin. The antibiotic susceptibility, lactamase activity, biofilm- 
forming ability, efflux activity, and gene expression pattern 
varied with the intrinsic antibiotic resistance of S. aureus KACC, 
S. aureus ATCC, and S. aureus CCARM exposed to levofloxacin 
and oxacillin. This study would provide useful information for 
better understating of combination therapy related to antibiotic 
resistance mechanisms.

P12 -016

Anti-Inflammatory Effects of Old Antler and Auricularia 
judae Extract Fermented by Lactobacillus plantarum 

Soon-Young Kwon1*, Sam-Pin Lee1,2

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

Old antler and Auricularia judae extract was fermented by lactic 
acid bacteria to enhance the production of bioactive compounds 
and anti-inflammatory effect. Extract of old antler and Auricu-
laria judae was obtained by heating at 121°C for 15 min and 
then was fermented with 1.5% glucose, 3.5% MSG and 0.5% 
yeast extract by Lactobacillus plantarum at 30°C for 7 days. The 
fermented product showed pH 6.12, 0.4% acidity, 1.5×108 CFU/ 
mL of viable cell counts and 1% GABA after 7 days. Anti-inflam-
matory activity of fermented old antler and Auricularia judae 
extract was determined in lipopolysaccharide (LPS)-stimulated 
RAW 264.7 macrophages. Cell viability of more than 80% was 
shown from the Old antler fermented. In particular, the addi-
tion of Auricularia judae significantly increased cell viability. 
Also, Nitric Oxide (NO) production was decreased as 10 μM. 
Old antler and Auricularia judae extract fermented provided 
the inhibition effect of NO that induced by LPS in RAW 264.7 
cells. Conclusively, old antler and Auricularia judae extract fer-
mented is a promising ingredient for suppressing NO in an 
inflammatory responses.

P12 -015

Quality Characteristics of Fermented Dioscorea 
opposita Thunb. by Lactic Acid Bacteria

Young Eun Song*, In Suk Lee, Eun Ju Song, Sang Young Seo, 
So Ra Choi, Ki Kwon Lee, Young Ju Song
Jeollabuk-do Agricultural Research and Extension Services, 
Korea

Dioscorea opposita Thunb., yam, has been used a traditional 
medicine as well as also widely a food for a long time. Several 
biological activities of yam for anticancer, antithrombotic, hyper-
cholesterolemic, and hypoglycemic have been reported. This 
study was carried out to investigate quality characteristics of 
yam fermented by lactic acid bacteria after saccharification 
using a malt extract to increase the availability of yam. The 
strains used in the fermentation of lactic acid bacteria were 
Lactobacillus plantarum, Lactobacillus sakei, and Pediococcus 
inopinatus isolated from kimchi. L. plantarum and P. inopinatus
had a higher efficiency on lactic acid productivity. The yam was 
fermented by L. plantarum and P. inopinatus and its total acidity 
values were sharply increased up to 1.20 from 0.65% and 1.44 
from 0.57% in 2 days, respectively. As for pH in 2 days after fer-
mentation by L. plantarum and P. inopinatus, its values of yam 
were sharply decreased up to 3.70 from 5.04 and 3.76 from 
5.23, respectively. The viable cells numbers of yam in 2 days 
after fermentation by L. plantarum and P. inopinatus were inc-
reased up to 8.0×1010 CFU/mL and 3.1×1010 CFU/mL, respec-
tively.

P12 -017

Characterization of Novel Lactic Acid Bacteria Isolated 
from Korean Traditional Food

Hee-Guk Byun*, Ji-Yoon Lee, Young-Won Tak, Seul Bit Na 
Park, Joong-Kyun Jeon
Department of Marine Biotechnology, Gangneung-Wonju 
National University, Korea

The aim of this study was to develop a new starter for fermented 
yogurt. This study was carried out to identify lactic acid bacteria 
isolated from Korea tranditional foods. Korea tranditional foods 
have many lactic acid bacteria. So two lactic acid bacteria strains 
were isolated using selective media. Two lactic acid bacteria 
strains have a protease activity (24 U/mg-crude protein), were 
identified as Lactobacillus plantarum and Leuconostoc mesen-
teroides by 16S rDNA analysis. The maximum growth of L. plan-
tarum was reached at 12 h in MRS broth, while protease activity 
of L. plantarum was detectable at 12 h and the highest activity 
was obtained after 16 h cultivation. L. plantarum survived in 
the presence of artificial gastric juice and bile acid, and inhi-
bited pathogens. It survived almost 100% in pH 2.0 phosphate 
buffer for 2 h, and more than in pH 2.0 phosphate buffer when 
inoculated by 108 CFU/g. This result suggests that L. plantarum, 
and L. mesenteroides have the potential to be developed as new 
starters for fermented milk.
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P12 -018

Effect of Modified Fructooligosaccharides on the 
Selective Growth of Bifidobacterium

Seung Eun Lee1*, Geun Eog Ji1,2, Myeong Soo Park2,3

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 2Research 
Institute, BIFIDO Co., Ltd., Korea, 3Department of Hotel 
Culinary Arts, Yeonsung University, Korea

Numerous studies reported that ingestion of fructooligosaccha-
rides can stimulate the growth of bifidobacteria in large intes-
tine. In this study, a modified-fructooligosaccharide was assessed 
on its effect on the selective growth of Bifidobacterium. The 
structure of the produced oligosaccharides was analyzed through 
infrared spectrometer (IR), LC-MS (liquid chromatography mass 
spectrometry), prep-LC, and NMR (nuclear magnetic resonance). 
The results showed that the modified-fructooligosaccharide 
promoted the growth of bifidobacteria while it showed an 
inhibitory effect against various harmful intestinal bacteria. 
Therefore, the newly synthesized fructooligosaccharides are 
expected to improve human intestinal microflora.

P12 -020

Synthesis of Galactooligosaccharides Using 
Bifidobacterial α/β-Galactosidases Purified from 
Recombinant Escherichia coli

Soyoung Oh1*, Myeong Soo Park2,3, So Youn Youn1, Geun Eog 
Ji1,3

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 
2Department of Hotel Culinary Arts, Yeonsung University, 
Korea, 3Research Institute, BIFIDO Co., Ltd., Korea

Galactosidases may catalyze both hydrolysis and trans-galacto-
sylation reactions. Hydrolytic activity has been applied in the 
food industry for decades for reducing lactose contents in milk. 
In the present study, we have cloned α/β-galactosidase genes 
from B. longum RD 47 in Escherichia coli and selected five recom-
binant strains showing high galactosidase activity. Among them, 
two recombinant strains showing relatively strong activities of 
β-galactosidase (G1 strain) and α-galactosidase (G7 strain) were 
chosen for further studies. α/β-Galactosidases from each strain 
was purified by his-tag purification and characterized for the 
activities and stabilities according to temperature, pH, and metal 
ions. And recombinant β-galactosidase was applied to produce 
fucosylated -oligosaccharides and β-galactooligosaccharides 
and α-galactosidase was to α-galactooligosaccharides such as 
raffinose, respectively. Each structure of the produced oligosac-
charides has been analyzed through NMR. Those newly synthe-
sized oligosaccharides have been purified and tested for the 
selective growth promoting effects against more than 30 repre-
sentative intestinal microorganisms.

P12 -019

Verification of 16s rRNA-gene-targeted Group Specific 
Primers for Microbial Flora Analysis Using Real Time 
Quantitative PCR

Hyun Jung Kwon1*, Geun Eog Ji1,2

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

Due to the recognition of the importance of the intestinal flora 
in the maintenance of the human health the analysis of the 
intestinal microbial flora is on the increase. The aim of this 
study is to verify the reported quantitative detection methods 
of microbial flora using real time quantitative PCR. DNAs were 
extracted from 37 bacteria species that are commonly found in 
the intestinal microbial flora such as total bacteria, Bacteroides 
spp., Bifidobacterium spp., Lactobacillus spp., Prevotella spp., 
Ruminococcus spp., Enterococcus spp., Enterobacter & Escheri-
chia spp., C. coccoides-E. rectale group, Cl. butyricum and Cl. 
leptum subgroup were used for the quantitative amplification 
of the 16S rRNA-genes using specific primer sets. The verifica-
tion were successful in 6 among the 11 primers (total bacteria, 
Bacteroides spp., Bifidobacterium spp., Lactobacillus spp., Ente-
robacter & Escherichia spp., Cl. butyricum.) through the re-ad-
justment and optimization of real time quantitative PCR condi-
tions. These optimized primers will be useful for further studies 
on the analysis of the composition of the microbial flora analysis 
in the intestinal tracts.

P12 -021

Antibacterial Effect of Ozonated Antarctic Krill Oil 
against Bacterial Skin Pathogens

Hongdeok Kim*, Soobin Lee, Youngmog Kim, SeonBong Kim
Department of Food Science and Technology, Pukyong 
National University, Korea

Antarctic krill is known to be the most abundant resource on 
the planet. Antarctic krill resource is estimated to be about 379 
million metric ton and plays an important role in Antarctic eco-
system. It has been known that the Antarctic krill contains a 
high content of DHA and EPA. Ozonated oil has been tradition-
ally used as a therapeutic agent for skin diseases with little side 
effects in Europe. In this study, we evaluated an antibacterial 
effect of ozonated antarctic krill oil (OAKO) on the skin pathogens. 
OAKO was prepared by treating the ozone gas for 48, 96, and 
144 h, respectively. To evaluate an antibacterial effect against 
bacterial skin pathogens (Propionibacterium acnes, Staphylo-
coccus epidermidis, Staphylococcus aureus, and Pseudomonas 
aeruginosa) associated with skin disease were used in this study. 
The MIC values of OAKO against these bacteria were ranged 
from 128 μg/mL to 512 μg/mL. Furthermore, the MICs of com-
mercial antibiotics (tetracycline, erythromycin and lincomycin) 
used to treat the infection caused by these skin pathogens were 
reduced in the combination mode with OAKO, suggesting a 
synergistic antibacterial effect between the antibiotics and 
OAKO.
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P12 -022

Antibacterial Activity of Chitosan and Oligo-chitosan 
against Cutaneous Pathogens

Song-Hee Kim*, Ki-On Kwon, Eun-Hye Kang, Jae-Young Je1, 
Tae-Hoon Kim2 and Young-Mog Kim
Department of Food Science and Technology, Pukyong 
National University, Korea, 1Graduate School of Convergence 
Science and Technology, Pukyong National University, Korea, 
2Department of Food Engineering, Daegu University, Korea

Propionibacterium acnes, Staphylococcus epidermidis, Staphy-
lococcus aureus, Pseudomonas aeruginosa, and Candida albi-
cans are often causing cutaneous pathogens. Antibiotics have 
been commonly used to treat these disease. However, it can 
cause serious side effects such as the emergence of resistant 
bacteria. In order to find an alternative way to treat cutaneous 
pathogens, we evaluate antibacterial activity of chitosan and 
oligo-chitosan against cutaneous pathogens. We investigated 
the antibacterial activity of chitosan (200 kDa) and four different 
molecular weight having oligo-chitosan: <1 kDa, 1-3 kDa, 3-5 
kDa and 5-10 kDa. The antibacterial activity was evaluated by 
minimal inhibitory concentration (MIC) assay. MIC values of 
chitosan and oligo-chitosan were ranged from 16 to 8192 μg/mL. 
Among them, oligo-chitosan with molecular weight in the 
range of 3-5 kDa and 5-10 kDa exhibited the highest antibac-
terial activity with MICs of 4 to 16 μg/mL against P. acnes. 
However, those oligo-chitosan showed less antibacterial effects 
against other cutaneous pathogens including S. epidermidis, S. 
aureus, P. aeruginosa and C. albicans.

P12 -024

Immune-enhancing Effect of Weissella cibaria JW15 on 
Immunosuppressed BALB/c Mice Induced by 
Cyclophosphamide

Ho-Eun Park*, Kyung-Hyo Do, Wan-Kyu Lee
College of Veterinary Medicine, Chungbuk National University, 
Korea

In previous study, we reported that Weissella cibaria JW15 (JW15) 
isolated from kimchi have demonstrated as immune-enhancing 
probiotics. In present work, we evaluated the immune-enhan-
cing effects of JW15 on immunosuppressed BALB/c mice induced 
by cyclophosphamide (CPM). Male 6 weeks old BALB/c mice 
were given a daily dose of 1×108 or 1×109 CFU of viable lactic 
acid bacteria for 2 weeks. After 2 weeks, mice was injected 
intraperitoneally with CPM (150 mg/kg/day and 100 mg/kg/ 
day) on 14 and 16 days, respectively. After 5 days, mice was 
euthanized and measured their spleen weight. Also we counted 
splenocyte cells and compared splenocyte proliferation to NC. 
Finally we measured the concentration of cytokine secreted by 
splenocyte. The mean spleen weight per body weight (g/kg) of 
JW15-L (2.5±0.48 g/kg) was significantly larger than PC (2.1±
0.56 g/kg) and spleen cell count of JW15-L was higher than PC. 
In addition, IL-6 production in the splenocyte of JW15-L (9.9±
1.08 pg/mL) was increased as compared with the PC (9.0±0.28
pg/mL). Collectively, W. cibaria JW15 has ability to induce 
immune-enhancement effects and is suitable for consideration 
as a functional food for humans.

P12 -023

Isolation of Acetic Acid Bacteira from Natural Aronia 
Fermented Liquor and Quality Characteristics of Aronia 
Vinegars

Hyun-Ju Eom*, Yeon Jeong Jeong, Yeo Kyeong Lim, Jae-Ho 
Park, Youngho Kim, Eui Yon Hong, Nam Soo Han1

Chungcheongbukdo Agricultural Research and Extension 
Services, Korea, 1Department of Food Science and 
Biotechnology, Chungbuk National University, Korea

For development of high effective vinegar, the selective enrich-
ment procedure for the isolation of acetic acid bacteria of alco-
holic hydrolysis strains from natural fermented aronia was 
carried out. The 16s rRNA sequences of selected strains were 
identified as Acetobacter pasteurianus. These strains were 
investigated for their acetic acid fermentation by using 50% 
aronia juice, 7% alcohols at 30°C for 21 days. The changes in 
pH, total acidity, alcohol content, organic acid, color, total poly-
phenol content, tannic acid content, total anthocyanin and 
antioxidant activity were investigated. As a result, the pH were 
decreased and total acidity of all samples gradually increased 
during fermentation period. YJ 9-1 strain tends to increase total 
acidity rapidly than the others. The alcohol contents were 
reduced for fermentation period. YJ 6-1 and YJ 9-1, which have 
high hydrolyzing activity, remains under 1% in just 12 days. In 
the comparison of physiological activity, YJ 9-1 strain were 
highest in the anthocyanin polyphenol, tannin contents among 
stains at the end of fermentation.

P12 -025

CSK29544_02616, a LpxA-binding Protein, Contributes 
to Pathogenesis of Cronobacter sakazakii by 
Modulating LPS Production

Seongok Kim1*, Sangryeol Ryu1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Center for Food and Bioconvergence, Seoul National 
University, Korea

Cronobacter sakazakii is a G(-) opportunistic pathogen that 
causes necrotizing enterocolitis, sepsis and meningitis to pre-
mature infants. To identify new virulence factors, transposon 
random mutant library was constructed and screened for reduced 
invasion ability into human intestinal epithelial Caco-2 cells 
compared with wild type. One of the mutants showing the most 
reduced invasion ability was found to have transposon insertion 
in the CSK29544_02616. The mutant showed 100-folds decre-
ased phagocytosis than that of WT and reduced ability to per-
sist within RAW264.7 macrophages. Moreover, the mutant 
caused attenuation in its ability to colonize and disseminate 
into deeper organs in vivo. The ligand fishing assay revealed 
that CSK29544_02616 binds specifically with LpxA, the first 
enzyme involved in lipid A biosynthesis, resulting in increased 
LpxA activity. The CSK29544_02616 mutation changed the ratio 
between LPS and phospholipids (1:2.5), which caused alteration 
of outer membrane assembly and cell surface hydrophobicity. 
Taken together, CSK29544_02616 is one of the major virulence 
factors of C. sakazakii and would be a good control target for 
reducing pathogenesis of the pathogen.



447

2016 KoSFoST International Symposium and Annual Meeting

P12 -026

Anti-osteoarthritic Effect of Acanthopanax senticosus
Extracts and Lactic Acid Bacteria on Monosodium 
Iodoacetate-induced Arthritis in SD Rats

Ho-Eun Park*, Kyung-Hyo Do, Wan-Kyu Lee
College of Veterinary Medicine, Chungbuk National University, 
Korea

The objectives of the present study were to investigate anti- 
osteoarthritic effect of Acanthopanax senticosus extracts and 
lactic acid bacteria (LAB) on monosodium iodoacetate (MIA)- 
induced arthritis in SD rats. A. senticosus extracts, Joint good®
(JG), LAB, mixture of JG with LAB and Glucosamin (GLN) were 
orally administered for 14 consecutive days into SD rats. OA 
was induced by intraarticular injection of MIA into knee joints 
of SD rat. We analyzed the change of body weight, Joint swel-
ling, pain behavior (PWT), macroscopic observation, histolo-
gical analysis and cytokine production in serum. Administration 
of JG (17.6±0.17 mm) and mixture of JG with LAB (17.5±0.18
mm) were significantly lower than PC group (17.9±0.11 mm) in 
knee diameter. The paw withdrawal threshold (g) of JG (125±
41 g) group and mixture of JG with LAB (126±48 g) group were 
increased statistically higher than PC group (68±25 g). Also JG 
effectively decreased production of pro-inflammatory cytokines 
(IL-6, IL-1β, and TNF-α).These result indicate that JG could act 
as potential therapeutic agent for OA treatment by reducing 
joint swelling, pain and inflammatory responses.

P12 -028

Strain Specific Detection and Quantification of Probiotic 
Bifidobacterium bifidum BGN4 In vivo by Real Time PCR

Soo Jeong Jeon1*, 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, Yeonsung University, 
Korea, 3Research Institute, Bifido Inc., Korea

Bifidobacterium bifidum BGN4 is a commercialized probiotic 
strain with proven evidence in clinical trials but still lacks a 
DNA-based identification method. This study aimed to develop 
a specific PCR primer set for strain specific identification of B. 
bifidum BGN4 and applied research. BGN4 specific sequences 
were searched using genome sequences of the GenBank data-
base of Bifidobacterium strains. Consequently, a primer set 
targeting 200 bp parts of Xre-type transcriptional regulator 
gene was developed. In the PCR analysis, the primer detected 
only B. bifidum BGN4 among the various strains of probiotic 
bacteria including other B. bifidum strains. The developed 
primer was applied to detect and quantify B. bifidum BGN4 
strain in the fecal sample after feeding ICR mouse and bio-dis-
tribution of this strain was analyzed at each position of the 
intestinal tract. Strong viability of this strain, compared with 
other probiotic, was identified by analysis of mouse fecal samples. 
Also, intake of BGN4 promoted the quantity and viability of 
Bifidobacterium genus in GI tract. This study describes a real- 
time PCR method for strain-specific identification and quantifi-
cation of B. bifidum BGN4 in fecal samples.

P12 -027

Citrus unshiu Peel Extract Fermented by Aspergillus 
niger Exhibits Anti-Metabolic Disorder Effects in 
High-fat Diet-induced C57BL/6J Mouse

Hyunsun Park1*, Geun Eog Ji1,2

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

Citrus unshiu is a Korean citrus fruit and it accounts for 30% of 
the total fruits produced in Korea. This fruit has a high level of 
bioactive compounds including flavonoids. The present study 
examined the anti-metabolic effects of citrus unshiu peel extract 
fermeted by Aspergillus niger using high-fat diet (HFD)-induced 
obese mice for 12 weeks. The total flavonoid content of non- 
fermented extract (NFE) was 55.6 mg/g NE (naringin equiva-
lents) and the total flavonoid content of fermented extract (FE) 
was 169.2 mg/g. The HPLC analysis showed that the major 
flavonoids in citrus peel extracts are narirutin and hesperidin 
and as a result of bioconversion, 14.13 mg/g of naringenin 
were produced. Mice were fed a low-fat diet (LFD), HFD or HFD 
containing NFE 1%, FE 0.3% or FE 1%. The body weight gains 
were siginificantly reduced in the FE 0.3% and FE 1% groups 
compared with the HFD groups. The fasting glcose levels were 
significanly lower in the FE 1% groups than the HFD groups. 
Taken together, our results revealed that the citrus unshiu peel 
extract fermented by Aspergillus niger exerted greater degree 
of anti-metabolic effect than non-fermented citrus peel extracts.

P12 -029

Adhesion of Various Bifidobacterium and Lactobacillus
to Caco-2 Cells

Hui Fang1*, Hui Jin1, Geun Eog Ji1,2

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

Bifidobacterium and Lactobacillus have beneficial effects on 
the maintenance of the balanced microflora in the intestine of 
the human being. To assess their potential to colonize intestinal 
tract the ability of the various strains isolated from Korean and 
Chinese people to bind to intestinal Caco-2 cells were measured. 
The relatively strong adhesive bacteria included B. bifidum, B. 
catenulatum, L. casei, L. bulgaricus, L. sakei, L. fermentum, L. 
plantarum, and L. paracasei. Characterization on their adhesion 
action is under way. 
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P12 -030

Expression of Bifidobacterial α/β-Galactosidase Genes 
in Probiotic Bifidobacterium bifidum BGN4 for 
Enhanced Enzyme and Oligosaccharide Productivity

Min Ju Park1*, 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, Yeonsung University, 
Korea, 3Research Institute, Bifido Inc., Korea

Human milk oligosaccharides (HMO) and Galactooligosaccha-
rides (GOS) are high value-added carbohydrates that improve 
human health by selectively stimulating the growth and/or 
activity of existing beneficial bacteria in the colon. Production 
of HMO and GOS by enzymatic engineering and chemical syn-
thesis has been hindered by structure complexity and related 
costs that render industrial production difficult. We have iso-
lated bifidobacterial strain (Bifidobacterium longum RD47) with 
high transgalactosylation activity and cloned and expressed 
those related α-galactosidase (G7) and β-galactosidase (G1) 
genes in E. coli and characterized those enzymes. In this study, 
we have subcloned those genes in the probiotic bifidobacteria 
(commercial strain B. bifidum BGN4) using bifidobacterial expre-
ssion vector to maximize enzyme activity and oligosaccharide 
productivity. G7 was successfully expressed in the B. bifidum
BGN4 with enhanced activity and G1 is currently underway. 
Recombinant B. bifidum BGN4 with G7 showed enhanced 
hydrolyzing activity on raffinose and stachyose which activity 
can reduce abdominal distension caused by soybean product.

P12 -032

Screenning and Identification of Antagonistic Strains on 
Pepper Anthracnose from Soybean Paste

Fan-Zhu Li*, Xian Zhang, Huanyu Wei, Chang-Xue Fu
Food Science and Technology of Yanbian University, China

In order to promote use of beneficial microorganism from soy-
bean paste and screen out strains having effective inhibition on 
Pepper anthracnose caused by Colletotrichum gloesporioides, 
228 kinds of strains were separated from 69 kinds soybean 
paste which collected from Jilin, Heilongjiang, Liaoning and 
Shandong province in China. By plate confrontation, 57 kinds 
of strains (DJ-1~DJ-57) showed antimicrobial activity. By scree-
ning ,14 kinds had efficient antagonistic activity on the pepper 
anthracnose and the inhibitory rate was all over 80%, among 
which DJ-13 had the strongest inhibition activities that reaching 
89.29%. The culture characteristic as well as physiological and 
biochemical tests showed that the tested strains belonged to 
different Bacillus or Paenibacillus species. According to 16S 
rDNA, DJ-13 was identified as Bacillus subtilis.

P12 -031

Beneficial Effects of Fermented Korean Ginseng Root 
and Berry on Mice Fed with High Fat Diet

Zhipeng Li1*, Geun Eog Ji1,2

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

Hypoglycemic and anti-obese effects of fermented Korean gin-
seng root (FKGR) and fermented Korean ginseng berry (FKGB) 
were studied using a high fat diet mouse model. C57BL/6J mice 
were fed for 16 weeks with a normal diet, a high fat diet (HFD) 
or HFD supplemented with 0.1% extract of FKGR or FKGB. Mice 
fed with FKGR or FKGB showed a low level of body weight and 
food intake. Fasting blood glucose and insulin resistance of 
mice fed with FKGR were significantly lower than that of HFD 
group. Both FKGR and FKGB group showed a decreased level of 
blood cholesterol levels. As for hepatic lipids, both FKGR and 
FKGB group showed a low contents of triglyceride and chole-
sterol. With respect to adipose tissue, weight of epididymal fat 
in FKGR group was markedly lower than that of HFD group. 
C/EBP-α associated with adipocyte differentiation and pro- 
inflammatory cytokines like IL-1β were also down-regulated in 
FKGB group. Results demonstrates that FKGR have a more out-
standing hypoglycemic and anti-obese effects than FKGB while 
FKGB may have a more strong inhibitory effects on adipocyte 
differentiation and inflammation in adipose tissue.

P12 -033

Antibacterial Activities of Herb Oils on Various 
Intestinal Bacteria

Soyon Mann1*, Geun Eog Ji1,2

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

This study observed antibacterial effects of various herb oils 
such as oils from thyme, cinnamon, peppermint, lavender, tea 
tree, rose hip, eucalyptus, pine, grapefruit and sweet orange 
and also assessed synergistic antibacterial effects by their com-
binations. The growths of the most of the harmful microorga-
nisms were inhibited in the presence of herb oils. The degree 
of inhibition differed depending on the concentration of oils 
and the target bacteria. Especially, thyme and cinnamon showed 
strong inhibition. Various experimental bacteria were inhibited 
at as low as 0.025% by cinnamon oil and as low as 0.05% by 
thyme oil. Synergistic antibacterial effects against experimental 
bacteria including Bacteroides fragilis, Clostridium butyricum, 
and Staphylococcus aureus were observed and varied depen-
ding on the bacterial species and compositions of the mixed 
herb oils.
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P12 -034

Isolation and Characterization of Cholesterol-lowering 
Lactic Acid Bacteria from Korean Traditional Fermented 
Foods for Probiotic Use

HongYeop Park*, Eun Hye Kang, Bo Geum Kim, Young-Mog 
Kim, Tae Hoon Kim1

Department of Food Science and Technology, Pukyong 
National University, Korea, 1Department of Food Engineering, 
Daegu University, Korea

This study was performed to screen the functional LAB exhibi-
ting cholesterol-lowering activity. We evaluated a cholesterol- 
lowering effect of LAB strains in the presence of 0.1% cholesterol 
using previously isolated LAB strains from various Korean tradi-
tional fermented foods. The cholesterol lowering effect was 
evaluated by determining the difference of cholesterol content 
in the medium before and after the incubation of each LAB. 
Among them, the LAB-16 strain exhibited the highest cholesterol- 
lowering effect with 99.4% of cholesterol assimilation. In order 
to assess a potential probiotic use of LAB strains, we further 
performed the acid tolerance, bile tolerance and salt tolerance. 
The LAB-16 strain exhibited potent stability against acid, bile 
and salt stress. In addition, antioxidant effect of LAB strains 
was investigated based on the analyses of 2,2-diphenyl-1-picryl-
hydrazyl (DPPH) radical scavenging assay, 2-azinobis(3-ethyl-
benzthiazoline)-6-sulfonic acid (ABTS) radical scavenging assay 
and oxygen radical absorbance capacity (ORAC) assay. The 
candidate LAB-16 strain also showed strong antioxidant effect.

P12 -036

Production of Phenolic Compounds Derived from 
Catechins in the Submerged Culture

Ji Hyun Song*, Hitoshi Miyazaki, Shigeki Yoshida
University of Tsukuba, Japan

Post-fermented teas which were specially fermented with 
aerobic and/or anaerobic microorganisms are taken a growing 
interest in potential bioactivities of their constituents. Recently, 
post-fermented tea that fermented with Aspergillus sp. (FARM 
AP-21280) was found to contain new phenolic compounds, 
teadenol A and teadenol B, and these compounds are expected 
to be as new material for the prevention of metabolic syndrome 
diseases. In this study, we examined the methods of effective 
production of teadenols using submerged fermentation by the 
addition of factors that might produce the teadenols. Asper-
gillus sp. (FARM AP-21280) produced the teadenols by using 
Czapek-dox medium containing EGCG. EGCG dose-dependently 
increased contents of teadenols, and the addition of 5% EGCG 
was more effective because the conversion ratio was higher 
than 7% EGCG. Tea powder enhanced the production of teade-
nols, especially, the addition of 1% tea powder was most effec-
tive for the production of teadenols. Culture filtrate in this study 
contained polyphenols extremely less than post-fermented 
tea. Therefore, submerged culture described above is a simple 
and useful method for producing teadenols.

P12 -035

Production of Exopolysaccharide by Lactobacillus 
fermentum Isolated from the Human Intestinal Tract

Hui Jin1*, Geun Eog Ji1,2

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

Bifidobacterium and Lactobacillus species are common inhabi-
tants of the gastrointestinal tract and have been used as pro-
biotics. The aim of this study was to investigate the exopoly-
saccharides (EPS) producing capabilities among Lactobacillus 
and Bifidobacterium strains isolated from the human intestinal 
eco-system as the initial step for further investigation of the 
roles of EPS in bacterium-host interactions and in human health. 
Among the 156 strains isolated strains the one specific strain 
was selected based on the mucoid property and identified as L. 
fermentum from 16s-rRNA sequence. The concentration of EPS 
as measured by phenol-sulfuric acid method. The concentration 
of EPS production was 6.97 mg/mL in MRS media with 10% 
sucrose at 33°C when incubated for 48 h. Further characteriza-
tion of the purified EPS in under progress.

P12 -037

Phage POP72, a Candidate for Alternative Antimicrobial 
Agent to Protect Agricultural Products from 
Pectobacterium carotovorum

Hyeongsoon Kim1*, Minsik Kim2, Jaewoo Bai1, Jeong-A Lim3, 
Sunggi Heu4, Sangryeol Ryu1,5

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, Korea, 
2Center for Food Safety and Toxicology, Seoul National 
University, Korea, 3Microbiology Safety Team, National 
Institute of Agricultural Sciences, Rural Development Admini-
stration, Korea, 4Crop Cultivation and Environmental Research 
Division, National Institute of Crop Science, Korea, 5Center for 
Food and Bioconvergence, Seoul National University, Korea

Pectobacterium carotovorum (Pc) is a gram-negative plant pathogen 
which causes soft rot disease to various vegetables. Ninety-three 
samples of bacteriophage lysate were screened for Pc phages. Phage 
POP72 having a broad host range against Pc with superior bacteri-
cidal activity was selected for further study. Complete genome 
sequencing revealed that POP72 has a dsDNA of 44,760 bp and 48 
putative ORFs and no tRNAs. No lysogenic modules implied a virulent 
nature of POP72. Construction of Tn5 random mutant library of Pc 
along with the POP72 infection screened out 23 clones of POP72- 
resistant Pc that had transposon insertion in various genes asso-
ciated with colanic acid (CA) biosynthesis. Complementation of a 
mutant having a transposon insertion in cpsG gene, which encodes a 
putative phosphomannomutase involved in making a structural com-
ponent of CA, restored POP72 sensitivity. In virulence assay, POP72 
could protect Chinese cabbage from infection by Pc but not by a 
mutant having transposon insertion in cpsG gene. In conclusion, 
phage POP72 recognizing CA of Pc would be an efficient alternative 
antimicrobial agent for protection of crops from Pc infections.
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P12 -038

Optimized Culture Conditions on the Production of 
Hyaluronic Acid (HA) by Streptococcus zooepidemicus

Yukyung An*, Dong Sup Choi, Hee Hang Kim1, Gil yong Lee2, 
Dong Hyun Jung, Dong Ho Seo3, Jong Hyun Jung4, Dong Keon 
Kweon5, Cheon Seok Park
Graduate School of Biotechnology and Institute of Life 
Sciences & Resources, Kyung Hee University, Korea, 1Ildong 
Pharmaceutical Company Bioprocess Engineering Team, 
Korea, 2Kolon Life Science Inc., Korea, 3Republic of Korea 
Korea Food Research Institute, Korea, 4Korea Atomic Energy 
Research Institute, Korea, 5Jinwoo Bio Co., Ltd., Korea

Hyaluronic acid (HA) is a commercially valuable medical bio-
polymer (an anionic, nonsulfated glycosaminoglycan), which is 
generally produced by microbial fermentation. Streptococcus 
zooepidemicus is well-known HA-producing bacterium, typically 
requires complex media composed of various nitrogen sources 
such as tryptone and peptone, and carbon sources. The differen-
tly cultured S. zooepidemicus has different viscosity, cell mass, 
and productivity depending on medium composition and agi-
tation speed. In this study, we have manipulated nitrogen sources 
such as tryptone and soypeptone to increase HA productivity. 
It was found that the addition of 20 g/L of tryptone and 5.5 g/L 
of soypeptone was optimal condition for HA production. Also, 
the control of agitation speed was the most important factor 
for HA productivity. Six hours of gradual increase of agitation 
speed (300-800 rpm) followed by maintaining 800 rpm showed 
the best HA productivity. By controlling nitrogen sources and 
agitation speed, total of 6.93 g/L of HA was produced by S. zoo-
epidemicus.

P12 -040

Correlation of Sensory Characteristic and Volatile 
Compounds of Makgeolli

Jaewoon Kim*, Jieun Kang, Hanseok Choi, Seoktae Jeong
National Academy of Agricultural Science Fermented Food 
Science Division, Korea

This research was to identify the volatile components that affect 
to the sensory characteristics of makgeolli. In this research we 
want to take advantage of the development for new products 
that consumers prefer. The sensory characteristics of 15 com-
mercial makgeollies were derived to alcohol, sourness, sweet-
ness, delicate, yogurt, nuruk, raspberry, pear flavor. And volatile 
components in makgeolli, total of 11 compounds were detected. 
Such as methanol, isobutanol, isoamyl alcohol, ethyl myristate, 
ethyl lactate, ethyl laurate, ethyl palmitate, furfural, n-butyric 
acid, valeric acid and caproic acid. The correlation analysis of 
the flavor in sensory evaluation and volatile component, espe-
cially ethyl lactate showed highest correlation (p<0.01) with 
raspberry (r=0.840) and pear flavor (r=0.723). And ethyl myri-
state showed high correlation (p<0.05) with nuruk flavor (r=0.772) 
and delicate flavor (r=0.552). Therefore more ethyl lactate is 
more expression fruity flavor, and ethyl myristate affects the 
delicate and nuruk flavor in makgeolli. 

P12 -039

Enzymatic Modification and Characterization of Potato 
Starches by Dual Enzyme System

Yeji Lee*, Cheon-Seok Park, Dong-Ho Seo1, Jong-Hyun Jung2, 
Dong-Hyun Jung
Graduate School of Biotechnology and Institute of Life Science 
and Resources, Kyung Hee University, Korea, 1Republic of 
Korea Korea Food Research Institute, Korea, 2Korea Atomic 
Energy Research Institute, Korea

Enzymatic modification of normal potato starches with glucan 
phosphorylase from Methylobacillus flagellatus (MFGP) was 
conducted, and the relationship between structural characte-
ristics and resistant starch (RS) content of MFGP-treated normal 
potato starches were investigated. Pre-gelatinised normal potato 
starches were treated with MFGP. Characterization of MFGP- 
treated normal potato starches were investigated by X-ray diff-
raction pattern, amylopectin branch-chain distribution, grain 
size and RS content. The MFPG-treated normal potato starches 
shifted its amylopectin branch chain lengths from short (DP 6-24) 
to long (DP≥25 amylopectin) compared with untreated potato 
starches. Also other results show that MFGP-treated normal 
potato starches increased the resistant starch content compared 
to the native potato starches. Other structural characteristics
such as scanning electron microscope (SEM), X-ray diffraction 
pattern, and grain size analysis were examined with MFPG- 
treated normal potato starches.

P12 -041

Identification and Characterization of Wild Yeasts 
Isolated from Traditional Korean Nuruk Originated from 
Gangwon Province

Jinyoug Bae*, Yukyung An, Dongsup Choi, Woosoo Jeong, 
Cheonseok Park
Graduate School of Biotechnology and Institute of Life Science 
& Resources, Kyung Hee University, Korea

Makgeolli is a traditional Korean alcoholic beverage mainly 
made from rice. A typical method to make makgeolli is started 
with mixing the main ingredient (rice) with nuruk, which con-
tains amylolytic fungi, ethanol-producing yeast, and various 
lactic acid bacteria, to initiate the alcohol fermentation process. 
In this study, we have analyzed metagenomic profiles of nuruk
originated from Gangwon province in Korea. Even though a 
diverse bacterial population was observed, relatively simple 
fungal and yeast strains were detected. Aspergillus strains were 
major fungal strains while Saccharomycopsis fibuligera, Wicker-
hamomyces anomalus were found frequently in nuruk. The 
identification and characterization of wild yeasts isolated were 
examined by its glucose and alcohol tolerances, and alcohol 
fermentation yields. 
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P12 -042

Effects of Probiotic Administration on Gastrointestinal 
and Bone Health in Ovariectomized Rats with LPS

Juyoung Eor*, Sae-Hun Kim
Department of Food Bioscience and Technology, College of 
Life Science and Biotechnology, Korea University, Korea

These days, the possibilities are rising that probiotics can be 
used as an alternative medicine to cure menopause people 
with having both curing menopause and improving gastroin-
testinal health when they are treated. Also, current research 
mentioned that probiotic may exert beneficial effect on osteo-
porosis via gut-bone axis. This animal study was designed to 
examine both prevention and treatment effects of probiotics 
on LPS-induced inflammation on the gut and bone, blood of 
OVX rats. After ovariectomizing the SD-rats, the treatment 
groups were divided into 6 groups; SHAM, OVX+LPS (Negative 
control), OVX+LPS+L. fermentum MF27 (109 CFU/mL), OVX+ 
LPS+L.casei 393 (109 CFU/mL), OVX+LPS+L. fermentum MF27+L. 
casei 393, OVX+LPS+sulfasalazine+alendronate (Positive con-
trol). After OVX, rats were pre-treated with oral administration 
of probiotics and medicines for 4 weeks. After 4 week treat-
ment, 3 weeks of LPS treatment (10 mg/kg) was injected i.p. 
with contemporarily curing and then sacrificed. Analysis in 
tissues was performed in intestine, serum, brain, bone, and 
liver. Fecal samples were also collected after every end point of 
LPS treatment to check the microbial profile analysis.

P12 -044

In vitro Anti-adipogenic Effects of Heat-killed 
Lactobacillus Strains on 3T3-L1 Cells

Mi Hyun Park*, Sae-Hun Kim
Department of Food Bioscience and Technology, College of 
Life Science and Biotechnology, Korea University, Korea

Obesity is one of the major causes involved in the development 
of metabolic diseases. Increased lipid accumulation and oxida-
tive stress, and abnormal adipocyte growth have been recog-
nized as major pathological characteristics of obesity. The aim 
of this study is to screen potential Lactobacillus strains associated 
with anti-obesity activity in vitro via 3T3-L1 cells. Preliminary 
results demonstrated that certain L. acidophilus strains are 
capable of exhibiting higher cholesterol-lowering and anti-oxi-
dant activities in vitro. On the other hand, heat-killed L. acido-
philus cells did not exert cytotoxic effects on 3T3-L1 pre-adipo-
cytes, as shown in MTT cell proliferation assay. These heat- 
killed L. acidophilus cells also exerted anti-adipogenic effects 
by decreasing lipid accumulation, and reducing the number of 
lipid-containing maturing 3T3-L1 cells during pre-adipocyte 
differentiation. These results indicate that L. acidophilus strains
may exhibit in vitro anti-adipogenic effects, and could be applied 
for the prevention of obesity. Therefore, in vivo anti-obesity 
effects of these L. acidophilus strains will be further evaluated 
using high-fat diet-induced obesity murine model.

P12 -043

Protective Effects of Fermented Product against 
Alcohol-induced Liver Injury and Intestinal 
Inflammation

Sei Mi Lim*, Sae Hun Kim
Division of Food Bioscience and Technology, Korea University, 
Korea

Regular excessive consumption of alcohol is one of the most 
common health risks in the world. Male Sprague-Dawley rats 
were gavaged with alcohol twice daily with an initial dose of 2 
g/kg/day and progressively increased every week to a maximum 
dose of 5 g/kg/day that was continued for 4 weeks. In addition, 
alcoholic rats were also treated once daily gavage of fermented 
product (50 mg/kg/day or 100 mg/kg/day or 150 mg/kg/day). 
Intestinal permeability and serum biomarkers for fatty liver 
disease were determined using FITC-dextran and commercial 
assay kits, respectively. In addition, intestinal and liver tissues 
were also analyzed histologically and biochemically for markers 
of oxidative stress and inflammation. After 4 week treatment, 
alcohol-fed rats treated with fermented product at a concen-
tration of 150 mg/kg/day had significantly (p<0.05) lower inte-
stinal permeability and serum endotoxin levels. qRT-PCR ana-
lysis also demonstrated that fermented product significantly 
down-regulated both hepatic and intestinal inflammation- 
related genes. Hence, fermented product could be potentially 
used to combat alcoholic liver disease.

P12 -045

Adaptive Laboratory Evolution of Lactobacillus 
rhamnosus GG to Freeze-thaw Stress

Ye Won Kwon*, Ling Li, JeongSu Bang, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural, and Food Sciences, Chungbuk 
National University, Korea

Freezing preservation method is widely used for the long-term 
storage of lactic acid bacteria, but it can affect their viability. 
This study aimed to gain Lactobacillus rhamnosus GG (LGG) 
that have higher viability following freeze-thaw treatment by 
using adaptive laboratory evolution (ALE) method. For this, 4 
duplicates of LGG was subjected to freeze-thaw-growth condi-
tion by repeating 6 h freezing, 2 h thawing, and 16 h incubation. 
The survival and growth rates were measured as phenotypic 
changes to their increased fitness against freeze-thaw stress. 
As results, the evolved strains of LGG under freeze-thaw condi-
tion showed increased survival rate compared to their ancestor 
by measuring viable cell count. The phenotypic characterization 
of evolved clones following freeze-thaw treatment also showed 
higher survival rate. Observance of doubling time to check the 
growth rate of evolved clones represents changes compared to 
ancestral strain. Furthermore, genetic changes responsible for 
evolutionary adaptation in freeze-thaw condition are investi-
gated by re-sequencing analysis.
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P12 -046

Fermentation of Lactobacillus plantarum Enhances 
Antioxidative Activities of Berry Mixture

Hun-Joo Kwon*, Joong-Hee Park1, Jae-Bum Park1, 
Myoung-Dong Kim, Suk-Jin Ha1

Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Department of Bioengineering 
and Technology, Kangwon National University, Korea

A number of fruits in the genus Vaccinium, which are well 
known to possess strong antioxidant activities, are helpful for 
the prevention of diseases caused by oxidative stress. In this 
study, mixture of berries was fermented with Lactobacillus 
plantarum LP-115. Oxygen radical absorbance capacity (ORAC) 
assay was performed to evaluate changes in antioxidant acti-
vities by different condition of fermentation. After fermenta-
tions at 30°C, antioxidant activity of berry mixture was increased 
from 415.37±2.51 to 457.79±8.12 μmol TE/g. While fermenta-
tion at 35°C decreased antioxidant activities from 439.80±7.77
to 412.50±3.70 μmol TE/g, fermentation at 25°C didn’t result in 
significant changes in antioxidant activity.

P12 -048

Cholesterol Lowering Effect Lactic Acid Bacteria with 
Isolated from Kimchi

Hyunhee Yu*, Hyang rin Kang, Han-Joon Hwang, Ji Hun Choi1, 
Ki Moon Kang1

Department of Food and Biotechnology, Korea University, 
Korea, 1Foods R&D Center, CJ CHEILJEDANG Corp., Korea

The purpose of this study was to evaluate the potential as a 
functional starter culture of Lactobacillus curvatus (isolate No. 
Y8) and Pediococcus acdilactici (isolate No. S18) isolated from 
kimchi. The bacteria were examined for the characteristics as a 
probiotic culture in vitro, including acid tolerance, bile tolerance 
and adhesion to Caco-2 cell (ATCC number: HTB-37). The isolate 
No. Y8 was survived and grown to viable cell count of 1.8×107 

CFU/mL in medium containing 0.3% bile acid after 24 h of incu-
bation, while isolate No. Y8 was survived and grown better 
than that of isolate No. S18 cells at a level of 1.8×108 CFU/mL 
under the same condition. A total of fifty mice were allotted 
five dietary treatments for 7 weeks. Hypercholesterolemic mice 
treated with isolates showed significantly decrease in total blood 
cholesterol concentration and LDL-cholesterol. In conclusion, 
the isolate No. Y8 and isolate No. S18 are potential starter cul-
ture with probiotic properties which have not only the ability 
to survive in acid tolerance, but also the ability of bile resist-
ance, and cholesterol lowering activities.

P12 -047

Molecular Genetic Analysis of Pepper Mild Mottle Virus
from Kimchi

Hee Min Lee*, Ji Hyun Lee, Jae Yong Lee, So Ra Yoon, Jee 
Hyoung Ha
World Institute of Kimchi, Korea

Kimchi is a traditional fermented Korean food consisting of chili 
peppers and various vegetables. Plant RNA viruses such as pep-
per mottle virus (PepMoV), pepper mild mottle virus (PMMoV), 
and pepper vein chlorosis virus (PVCV) are present in a variety 
of pepper plants. We investigated five plant RNA viruses from 
commercial kimchi of 10 regions in Korea. Among the well- 
known the plant RNA viruses, the PMMoV was detected and 
confirmed by reverse transcription-polymerase chain reaction 
(RT-PCR) method in all kimchi samples. A genomic region of 
473 bp containing the coat protein (CP) gene of PMMoV was 
purified and sequenced for molecular characterization and 
determining genetic diversity of PMMoV. To examine phyloge-
netic positions of the identified PMMoV, their CP gene sequ-
ences of PMMoV were determined and compared with those 
of previously reported isolates of the cognate viruses. This is 
the first identification of PMMoV from commercial kimchi and 
same region tended to group together, showing a distinct geo-
graphic feature. These results suggest that geographic driven 
adaptation may be an important determinant of the genetic 
diversity of PMMoV.

P12 -049

Potential of Lactic Acid Bacteria with GABA-producing 
Activity as Starter Culture for the Fermented Sausage 
Production

Gun Hee Yoon*, Hyun-Hee Yu, Jang-woo Park, Ji Hun Choi1, 
Ki Moon Kang1, Han-Joon Hwang
Department of Food and Biotechnology, Korea University, 
Korea, 1Foods R&D Center, CJ CHEILJEDANG Corp., Korea

This study were conducted to select a lactic acid bacteria (LAB) 
with Gamma-amino butyric acid (GABA) producing activity and 
investigate the potential use as starter culture of LAB with GABA 
producing activity. Among the tested strains, the highest pro-
ductivity of GABA was observed in the culture of strain H42. 
The strain was identified as Lactobacillus brevis by method of 
16S rDNA sequence analysis. The physicochemical properties 
such as pH, water activity (aw) and lactic acid bacteria (LAB) cell 
counts were also detected at different ripening period. The pH 
of sausage decreased from 5.98±0.04 to 4.67±0.01; the aw

decreased from 0.962±0.001 to 0.871±0.004 after 21 days of 
ripening. The LAB counts were fixed on 7 log CFU/g during 21 
days of ripening. The GABA contents of the fermented sausage 
reached rapidly to 34.32±0.06 mg/kg at the 9th day of fermen-
tation, and at the 21th day of fermentation, it had increased 
59.55±0.52 mg/kg. These results showed that the isolate H42 is 
applicable as a fermented starter culture candidate to produce 
fermented sausage having GABA.
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P12 -050

Inhibition of Tyrosine Decarboxylase Activity of 
Enterococcus faecium ATCC19434 on a Modified 
Medium

Hyang-Rin Kang*, Yae Lim Lee, Ho Sik Kim, Hyun-Hee Yu, 
Han-Joon Hwang
Department of Food and Biotechnology, Korea University, 
Korea

This study was carried out to inhibit tyrosine decarboxylase 
activity of Enterococcus faecium which has high capability of 
producing tyramine contents in cheonggukjang and doenjang, 
a fermented soybean pastes. To measure the activity of inhibited 
TDC, Enzyme assay was performed with a refined TDC (EC 
4.1.1.0) enzyme, L-tyrosine, 0.2 M sodium acetate buffer and 
0.1% inhibitors (water-soluble vitamin, minerals, short-chain 
fatty acids, organic acids, organic salts, mimic, etc) for 20 min 
at 37°C. TDC inhibitors which were decreased by over 10% than 
control selected short-chain fatty acids (SCFA; hexanoic acid, 
propionic acid, valeric acid), copper ions (CuCl2, CuSO4, Cu (NO3)2, 
CuBr2), sodium pyrophosphate, nicotinic acid (B3), mimic (ρ
-cresol), AgNO3. To investigate the influence of each TDC 
inhibition factors on growth and tyramine production, Entero-
coccus faecium (about 108 CFU/mL) was grown in the TSB medium 
according to the experiment plan. Among the tested 11 inhi-
bitors, added 0.23% nicotinic acid detected lower tyramine 
contents (363 μg/mL) than control (873 μg/mL), together with 
bacterial growth decreased from 8.62 CFU/mL to 7.56 CFU/mL.

P12 -052

Properties of Myeolchi jeot-gal (Anchovy jeot-gal) 
Prepared with Different Types of Salts

Jae Min Shim1*, Kang Wook Lee1, Hyun-Jin Kim1,2, Jeong 
Hwan Kim1,2

1Division of Applied Life Science (BK21 plus), Graduate School, 
Gyeongsang National University, Korea, 2Institute of 
Agriculture and Life Science, Gyeongsang National University, 
Korea

Myeolchi jeot-gal (MJ) was prepared with different types of 
salts; purified salt (PS), solar salt (SS), and bamboo salt (BS) at 
10% and 20% (w/v) salt concentrations and fermented for 28 
weeks at 15°C. BS MJ showed a higher pH, lower titratable 
acidity than other MJs because of alkalinity of bamboo salt. 
Amino-type nitrogen (ANN) contents in the MJs were signifi-
cantly increased, especially, after 2 weeks and 10 weeks. BS MJ 
(20%) showed the highest ANN content from the beginning to 
the end of fermentation. Ammonia-type nitrogen (AMN) of PS 
MJ (20%) was increased from 46.38±0.16 mg% to 62.05±1.95
mg% whereas that of SS MJ (20%) was increased from 48.20±
0.40 mg% to 63.00±0.18 mg%, and that of BS MJ (20%) was 
increased from 47.08±0.20 mg% to 68.57±1.17 mg%. The highest 
volatile basic nitrogen (VBN) was observed in BS MJ (10%, 9.75±
2.51 to 40.63±2.01 mg%) and PS MJ (20%, 8.13±2.64 to 27.03±
1.43 mg%) was the lowest. Salinity was kept constant after 6 
weeks. Among the MJs (20%), SS MJ was the highest (17.13±
0.08%).

P12 -051

Reduction of Biogenic Amine by Bacillus amyloli-
quefaciens Isolated from Fermented Soybean Food

Yae Lim Lee*, Hyang-Rin Kang, Ho Sik Kim, Han-Joon Hwang
Department of Food and Biotechnology, Korea University, 
Korea

This study was carried out to determine the content of biogenic 
amine in Korea fermented soybean pastes purchased at retail 
stores and to investigate reduction of BAs by Bacillus spp. iso-
lated from samples with low BA content. The samples with low 
BA content had tyramine contents below 600 mg/kg and total 
biogenic amine contents below 1,000 mg/kg. A total 571 strains 
isolated from 15 cheonggukjang samples and 14 doenjang
samples and 106 strains selected for decarboxylase activity by 
using amino acids decarboxylating media. 11 strains showed 
the reduction in BA formation activity were over 20%. Isolate 
No. D31-21 and O2-2 showed high tyramine reduction activity 
39.5%, 30.75%, respectively. Both the strains were identified as 
Bacillus amyloliquefaciens based on 16s rRNA gene sequence. 
BA reduction activity of rice straw and the isolates was mea-
sured in cheonggukjang system which inoculated with isolate 
C7-23 (Enterococcus faecium). The control showed 224.76±
9.48 mg/kg of tyramine at fermentation 2 days. When the isolate 
No. D31-21 and No. O2-2 were applied with isolate No. C7-23, 
tyramine was detected at a level of 99.75±3.56 mg/kg (55.62%), 
142.01±4.64 mg/kg (36.82%), respectively.

P12 -053

Characteristics of Alcohol Fermentation and Distilled 
Liquor of Sweet Potato “Shinjami” by Fermentation 
Temperature

Heui Yun Kang*, Jae-Soon Seo, Seon-Yi Won, Young-soo Park, 
Yong-Seon Lee, In-Tae Park
Gyeonggi-do Agricultural Research and Extension Services, 
Korea

It was carried out experiment fermentation with shinjami, the 
major Gyeonggi cultivars sweet potato. It was fermentation 
alcohol first step only the rice into force to assist the fermenta-
tion of sweet potato and sweet potato were added in second 
step. Content in the rice was carried out in 10 to 20%, the fer-
mentation temperature was adjusted to 15-30°C. Free sugar 
content in fermented concentration was higher at 30°C than 
25°C, maltose were higher in the 25°C fermentation reviews. In 
the organic acid, citric acid and acetic acid were not detected; 
malic acid was not detected after the primary fermentation 5 
days. At the temperature 25°C, the succinic acid has been 
detected small amounts until the end of the fermentation was 
30°C the detection amount varies depending on the content of 
sweet potatoes. Urea has been detected in approximately 1 
ppm at 15°C, the higher in the 2-3 ppm at 30°C. Sweet potato 
fermented main flavor components are iso-butanol, iso-amyl 
alcohol, ethyl laurate, phenylethyl alcohol, ethyl palmitate as a 
configuration, on the other hand, soju main flavor compo-
nents are iso-butanol, iso-amyl alcohol, phenylethyl alcohol.
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P12 -054

Characteristics of Iron Powder Formulation Produced 
from Enzyme Treatment on Porcine Blood

Mina Kim1*, Mi-Yeon Kim1, Ji-Young Baek1, Young-Jin Joeng1,2

1KMF Co., Ltd., Korea, 2Department of Food Science and 
Technology, Keimyung University, Korea

In this study, enzyme hydrolysis procedure was applied to the 
porcine blood to increase the iron content and solubility. It was 
confirmed that content of iron was high of 158.11 mg/100 g 
porcine powders after 0.2% thermoase treatment and heating 
at 60°C during 4 h. The solubility of porcine blood powders 
with 0.2% thermoase and heating at 60°C during 4 h was higher 
than those of other conditions. This condition was also worked 
to the in vitro iron bioavailability rate increasement, the bioavail-
ability of hydolyzed porcine powders was 3-fold higher com-
pared to an iron supplement on the market. It was considered 
the porcine blood has nutritional value as iron supplement and 
it can be supplied as natural material to iron supplements relying 
on imports and helpful to the reduced the disposal cost as well 
as pollution. 

P12 -056

Enzymatic Synthesis and Digestibility Properties of 
Modified Starch Treated with Thermostable Branching 
Enzyme

Minjeong Park*, Naeun Yoon, Jaeho Cha
Department of Microbiology, College of Natural Sciences, 
Pusan National University, Korea

Starch, the main energy source in human nutrition, is divided 
into three types: rapidly digestible starch (RDS), slowly digesti-
ble starch (SDS), and resistant starch (RS). SDS and RS offer the 
advantage of a slow increase of postprandial blood glucose 
levels, so, it can reduce a risk of diabetes and cardiovascular 
disease. There are many methods to increase the ratio of SDS 
and RS over RDS. Among them, enzyme-based modification 
may be the most suitable and safe method. In this study, starch 
with a slow digestion property was produced by treating corn 
starch with thermostable branching enzyme (BE), Cbes_0558 
of Caldicellulosiruptor bescii. This enzyme can react with starch 
in high temperature condition and produce the short branch 
chains mainly with a degree of polymerization (DP) of 6-7. Acc-
ording to its branching activity, in BE-treated starch, the propor-
tion of short chain (DP≤12) was significantly increased compared 
to control. Also, the contents of RDS were decreased, whereas 
the contents of SDS and RS were increased. Totally, this enzyma-
tically modified starch can be applied to study for attainment 
of extended glucose release.

P12 -055

Evaluation of Recovery Rate of Structurally Intact 
Human Norovirus in Kimchi

Ji Hyun Lee*, Jong-Bang Eun
Department of Food Science and Technology, Chonnam 
National University, Korea

The efficient concentration of viruses from contaminated food 
is a critical step for its detection. Also viral recovery varies 
depending on food matrices or virus concentration. The aim of 
this study was to evaluate the applicability of virus concentra-
tion methods to detect human norovirus (Hu-NoV) on kimchi. 
In this study, the effectiveness of method for eluting Hu-NoV 
from kimchi, concentrating the viruses using polyethylene glycol 
(PEG) precipitation and capturing the viral particles using Vrio- 
Adembeads, and extracting the viral RNA for subsequent assay 
by RT-PCR was optimized. A 50 µL of Hu-NoV GII.4 (3.67 log) 
was inoculated into kimchi juice. The mean recovery rates of 
Hu-NoV were 0.64% for PEG precipitation, and 9.8% for Viro- 
Adembeads, respectively in 20 mL PBS. Viro-Adembeads 
methods showed significantly higher recovery rates of Hu-NoV 
in PBS. Moreover, the Viro-Adembeads technique takes less 
time than the PEG methods and Viro-Adembeads protocol is 
much more convenient to conduct. Kimchi samples showed 
mean Hu-NoV recovery rates of 3.24% using Viro-Adembeads. 
Our results indicate that Viro-Adembeads technique could be 
appropriate to concentrate Hu-NoV from kimchi.

P12 -057

Influence of Commercial Yeasts on the Quality 
Characteristics of Aged Yakju

Jeong Sil Choi*, Ji Eun Kang, Han Seok Choi, Seok Tae Jeong
Fermented Food Science Division, National Institute of 
Agricultural Science, Korea

In this study, yakjus were made from 5 different types of com-
mercial yeast and the quality changes of yakjus were investi-
gated to find out the influence of those according to aging. The 
mashes were fermented with equal number of yeast cells. All 
the mashes were fermented for 10 days and aged for two weeks 
at 45°C. The content of total sugar after fermentation was diff-
erent for each mash which brewed with commercial yeast. The 
chemical and sensory analyses of yakju samples were performed. 
The yakjus were analyzed for their soluble solid (°Bx), pH, total 
acid (%, as acetic acid), alcohol (%), volatile acid (ppm), reducing 
sugars, browness (A430), and Hunter color value before and after 
aging to compare with. The result of sensory evaluation was 
expressed as an intensity of off flavor (1 to 5; 1 is weak, 5 is 
strong). The chemical compositions of the yakjus before and 
after aging were found to be significantly different. Almost all 
the chemical compositions of the yakjus were increased after 
aging. The intensity of off flavor was also found to be signifi-
cantly different.
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P12 -058

Metabolomic Analysis of the Vinegar Fermentation

Hun-Joo Kwon*, Eun-Hee Park, Yun-Ji Cho, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

Metabolomics analysis is a very useful technique to figure out 
changes in metabolomes of fermented foods during fermen-
tation. In this study, changes in metabolomes of vinegar fermen-
tation using makgeolli (turbid rice wine), as substrate were 
traced by GC/TOF-MS. Partial least squares discriminant ana-
lysis (PLS-DA) was performed to estimate changes in metabo-
lomes with fermentation time. Acid and aromatic compounds 
which were not present in makgeolli such as ribonic acid, acetic 
acid, and acetone were detected in vinegar. Significant changes 
in metabolomes were not observed as increase in fermentation 
time.

P12 -060

Fermentation Characteristics of Low-sodium Kimchi by 
Kimchi Lactic Acid Bacteria Starters

Young Hwang*, Yoona Lee, Bora Lee, Mi-Young Kim
Food Research Insititute, OURHOME Co., Ltd., Korea

This study was to investigate the effect of added “Lactic acid 
bacteria (LAB)” as starter on saltiness enhancement in low-sodium 
kimchi samples. The general kimchi (GK, salinity 2.0%), low-so-
dium kimchi (LK, salinity 1.0%) and 4 of low-sodium kimchi 
samples added each LAB (LKL1-LKL4) were using for the test. 
LKL1-LKL4 samples were manufactured by adding 4 single LAB 
starter each with inoculum size of 106 CFU/g when cabbage 
was mixed with kimchi sauce. The kimchi samples were fer-
mented at 10°C up to 0.4% of acidity and then stored at -1.5°C
up to 0.75% of acidity. Chemical and microbiological changes 
as well as sensory attributes were observed to compare fer-
mentation pattern between general kimchi and low-sodium 
kimchi added LAB during fermentation periods. It showed similar 
fermentation pattern among all kimchi samples in pH and 
acidity. LKL2 and LKL3 were kept the titrable acidity (0.4-0.75%) 
longer than LK. According this result, we indicated that parti-
cular LAB may be effectively delay fermentation of low-sodium 
kimchi. In the sensory test, LKL2 was evaluated more saltier 
than LK and it seems to be influenced by adding a LAB on salti-
ness enhancement in low-sodium kimchi.

P12 -059

Comparison of Enzymatic Treatment and Acid 
Hydrolysis Method for the Measurement of Levan

Eun Ho Jang*, Dong Hoon Nam, Jae-Cheol Lee, Ki-Hyo Jang
Department of Food & Nutrition, Kangwon National 
University, Korea

This study was aimed to establish the quantitative analysis of 
levan in various foods, using enzyme treatment (invertase and 
inulinase) and oxalic acid hydrolysis method. Optimum condi-
tions for invertase treatment were: 1% of levan, 40 U of inver-
tase, 60°C of temperature, and 24 h of incubation time. Optimum 
conditions for inulinase treatment method were: 2% of levan, 
160 U of inulinase, 65°C of temperature, and 72 h of incubation 
time. Optimum conditions for oxalic acid hydrolysis method 
were: 1% of levan, 1.5% of oxalic acid, 90°C of temperature, 
and 60 min of incubation time. At optimized conditions, reco-
very yields of levan-type fructan for invertase-, inulinase treat-
ment, and acid hydrolysis were 24.4, 88.4, and 97.7%, respec-
tively. In case of galic, average amounts of levan-type fructan 
were 1.8% by invertase treatment, 4.8% by inulinase treatment, 
and 7.2% by acid hydrolysis.

P12 -061

Production of Synbiotic Cream Cheese by Addition of 
Leuconostoc Starter and Sugars

Jisun Seo*, Ye Won Kwon, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural and Food Sciences, Chungbuk 
National University, Korea

Isomaltooligosaccharides (IMOs) is one of the prebiotic that 
stimulating the growth of beneficial probiotics. Therefore, the 
aim of this study synthesis of oligosaccharides during cheese 
fermentation by inoculating Leuconostoc citreum with high 
dextransucrase activity. For these, cheese was prepared by 
inoculating Le. citreum with Lactobacillus paracasei, Lb. reuteri
as starters and sucrose and maltose were added in cheese as 
glucosyl donor and acceptor, respectively. As a result, for 5 
days of fermentation at 25°C, pH of cheese decreased to 3.7 
while the growth patterns of starters reached maximum in 2 
days of fermentation and remained constant for the entire 
fermentation period. HPLC analysis showed that organic acids 
(lactic acid and acetic acid) and IMOs were produced by con-
suming sucrose and maltose. The texture results showed that 
gumminess, chewiness, and hardness were increased and no 
significant differences between control and sample cheeses. 
Therefore, this result demonstrates a new and potential method 
to produce prebiotics during the fermentation process of cheese 
by addition of proper starters and sugars.
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P12 -062

Probiotic Potential and Sensory Acceptance of Carrot 
Juice Fermented with Lactic Acid Bacteria

Seul Ah Kim*, Jeongsu Bang, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural and Food Sciences, Chungbuk 
National University, Korea

Carrots (Daucus carota) are an important material of juice con-
taining a large amount of carotenoid components with various 
minerals and dietary fiber. The influence of the addition of dif-
ferent lactic acid bacteria (LAB) on carrot juice was investigated 
to evaluate the possibility of producing a vegetal beverage having 
health function as well as good taste. For this, carrot juice was 
prepared by a juice extractor, pasteurized at 70°C for 30 min, 
and fermented by addition of 2% LAB preculture (107 CFU/mL). 
Among the fermented juices using 6 species of LAB, Lactobacil-
lus fermentum, Lb. helveticus, and Lactococcus lactis were 
chosen as potential candidates giving high sensory acceptance. 
The 3 bacterial strains were capable of growing in carrot juice, 
reaching nearly 5×109 CFU/mL after a 24 h fermentation, and 
the pH was reduced to 4 or below. Lactic acid and acetic acid 
were the major organic acids produced in fermented carrot 
juice. There were little changes in colorimetric values, carote-
noid contents, and antioxidant activities after fermentation. In 
conclusion, a functional and tasty beverage can be made by 
fermenting carrot juice by proper LAB.

P12 -064

Production of Soybean Cheese by Lactic Acid Bacteria

Hyunbin Seong*, Jeongsoo Bang, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural, and Food Sciences, Chungbuk 
National University, Korea

The aim of this study was to develop a production method of 
cheese by using soy milk and lactic acid bacteria (LAB). For this, 
we have initially tested 8 different LAB strains for the fermen-
tation of soybean and 3 best LAB strains (Lactobacillus acido-
philus, Lb. fermentem, and Streptococcus thermophilus) were 
selected based on the curd formation, texture, and flavour of 
fermented cheese. The above 3 LAB strains were inoculated 
individually in soy milk and incubated at 37°C for 24 h. As results, 
acid synthesis significantly inhibited the total viable cell count 
of Lb. acidophilus, Lb. fermentem after 12 h of fermentation. 
Organic acid analysis results showed that lactic acid production 
was higher in all the 3 LAB strains when compared to acetic 
acid. Aroma analysis performed by GC-MS showed the produc-
tion of flavoring agents such as ethyl acetate and acetoin in soy 
milk fermented with St. thermophilus. The sensory test result 
showed that Lb. fermentum fortified with strawberry jam made 
good taste in soy bean cheese. This result demonstrates a possi-
ble production method for healthy and nutritious functional 
cheese as a best alternative to animal proteins.

P12 -063

Production of Synbiotic Dongchimi Kimchi by Addition 
of Probiotics and Inulin

Jieun Heo*, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural and Food Sciences, Chungbuk 
National University, Korea

Dongchimi is Korean traditional fermented vegetables with 
brine and it is called as watery radish kimchi. The aim of this 
study was production of synbiotic kimchi by addition of pro-
biotics and a prebiotic in kimchi. For this, Leuconostoc mesen-
teroides, Lactobacillus rhamnosuss GG and Lactococcus lactis
(107 CFU/mL, each) were inoculated in the pasteurized radish 
brine and inulin (3 or 6 %) was added as prebiotic. After 7 days 
of fermentation, pH, viable cells, organic acids, sensory evalua-
tion were investigated. As result, pH decreased around pH 4.0, 
and viable cells (probiotics) increased during fermentation. As 
increase of inulin concentration, viable cells of probiotics also 
increased. After prolonged preservation of dongchimi at 4°C,
the viable cells and sensory tests were also analyzed. This study 
demonstrates that addition of oligosaccharides (prebiotic) may 
be a core method to cultivate probiotics as predominant strains 
in kimchi.

P12 -065

Addition of White Rose Extract Fortified Anti-oxidative 
and Anti-Helicobacter Activities of Wine

Hyunbin Seong*, Jeongsoo Bang, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural, and Food Sciences, Chungbuk 
National University, Korea

White rose petal extract (WRPE) contains large amount of phe-
nolic compounds and inhibits the growth of Helicobacter pylori. 
The aim of this study was to characterize the effects of WRPE 
addition on the quality of white and red wine. For this, wine 
was prepared by addition of 0.1% and 0.25% WRPE in campbell 
early grape and green grape juice for 15 days of fermentation 
at 25°C. As results, no significant difference were observed in 
pH, CO2 production, alcohol concentrations, and degree of °Bx
in wine. The organic acid analysis showed the concentration of 
lactic acid was constant in both red and white wine. The DPPH 
analysis result showed that antioxidation activity in white and 
red wine increased by increased the concentration of WRPE. 
After addition of WRPE in wine, there were slight change in 
colorimetric test results and no significant difference in sensory 
test result. The white and red wine containing 0.25% of WRPE 
showed similar anti-Helicobacter activity to that of standard 
antibiotic tetracycline. These results demonstrates that WRPE 
enhance the antioxidant and anti-helicobacter activities of wine.
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P12 -066

Effect of Oxidation and Aging Containers on the Quality 
of Rice Wine

Won Jae Lee*, Han Seok Choi, Ji Eun Kang, Seok Tae Jung
Fermented Food Science Division, National Academy of 
Agricultural Science, Korea

When 100, 200, and 500 mg/L of oxidizing agents (sulfites) were 
added, the level of amino acid was increased dependent on 
aging time, regardless to oxidizing agent. The chromaticity 
change could be suppressed to more than 6 times by 500 mg/L 
addition until 30 days of aging acceleration. When 500 mg/L of 
sulfite was added, the color change could be prevented for 
about 1 year and after that, suppression was difficult. Thus, it 
must be added by a yearly basis. The investigation of the rice 
wine quality change by aging containers and light shows that 
the chromaticity of rice wine in a brown bottle, which are safe 
from both UVB waves and fluorescence light, was the highest. 
The color change is accelerated without light, while it was 
decreased in the presence of light. Regarding to this result, 
additional research is needed.

P12 -068

Changes of Ginsenoside Components during 
Fermentation Using Bacillus subtilis

Sung-Soo Kim*, Ji-Yun Jeong, Hee-Jin Park, Young-Kyung 
Rhee
Korea Food Research Institute, Korea

We investigated the changes of ginsenoside contents during 
fermentation for improvement of the effective component. 4 
kinds of B. subtilis isolated from 3 kinds of chenggukjang. Steri-
lized ginseng medium was made of powdered 4 years ginseng 
root and distilled water (300% of ginseng powder (w/w)) and 
ginseng was fermented by B. subtilis (1% of ginseng medium) 
followed by incubation at 37°C for 0, 3, 5, 7, and 10 days. The 
growth of B. subtilis and ginsenoside contents were analyzed 
using nutrient agar plate and HPLC-PDA, respectively. As the 
fermentation progresses, growth of B. subtilis in ginseng media 
was increased to 109 log CFU/mL after 72 h fermentation. More-
over, the number of B. subtilis was increased more than 1010

log CFU/mL regardless of type of Bacillus at 7 days. Ginsenoside 
contents were altered significantly after Bacillus fermentation. 
Ginsenoside Rd and Rg2+Rh1 were increased after fermenta-
tion. In contrast, Rc, Re, and Rg1 contents were decreased. 
Especially, when we used C1 (one of isolated B. subtilis) for 
fermentation, ginsenoside Rd and Rg2+Rh1 content had more 
than trebled in the fermentation period although Rc, Re, and 
Rg1 content had declined 36.60-86.17%.

P12 -067

Investigation of Lactobacillus rhamnosus strain 
GG-induced Longevity and Resistance to Foodborne 
Pathogens in C. elegans through Regulation of 
MicroRNA 34

Sangnam Oh1*, Brighton E. Maburutse1, Seok Jun Son1,2, Mi 
Ri Park1, Sangdon Ryu1, Younghoon Kim1

1Department of Animal Science and Institute of Milk 
Genomics, Chonbuk National University, Korea, 2Agency of 
National Food Cluster, Korea

Here we investigated the potential probiotic activity of Lacto-
bacillus rhamnosus strain GG on in vivo host using C. elegans
nematode model. Initially, our results showed that the probiotic 
L. rhamnosus strain GG was not harmful to C. elegans and colo-
nized in the C. elegans intestine compared to normal fed C. 
elegans with bacterium E. coli as control. Moreover, persistent 
L. rhamnosus strain GG in the nematode intestine significantly 
enhanced the resistance of nematodes exposed to both Gram- 
positive and - negative pathogens as well as prolonged the life-
span of nematodes. We performed microarray for microRNA 
and mRNA whether their gene expressions are involved in 
promoted resistance and longevity of C. elegans. Conditioning 
of L. rhamnosus strain GG to C. elegans highly regulated a 
number of microRNAs including miR-34-3p, miR-38-3p, and 
miR-796, and their related target genes significantly involved in 
aging and immune modulation. In conclusion, probiotic condi-
tioning with L. rhamnosus strain GG enhanced the longevity 
and resistance to foodborne pathogen infections through stimu-
lating miR-34 in C. elegans in vivo host.

P12 -069

Adding Enzymes to Improve the Properties of the 
Korean Barley Gwangmaek Wort during Mashing

Eunjin Baek*, Hyejin Kim, Kwangwon Hong
Department of Food Science and Biotechnology, Dongguk 
University, Korea

This study investigated the properties of the Korean barley 
Gwangmaek wort and compared them to those of the imported 
Pilsner. The reducing sugar content of Gwangmaek (52.13 mg/mL) 
was 13% lower than that of Pilsner. The filtration time for Gwang-
maek (53 min) was 2.5 times longer than that of Pilsner. The α
-amylase and amyloglucosidase treatments increased the 
reducing sugar content of Gwangmaek up to that of Pilsner. 
However, the filtration time (88 min) significantly increased 
after the enzyme treatment. In terms of β-glucan contents 
measured during the mashing process of Pilsner, Gwangmaek, 
and α-amylase and amyloglucosidase-treated Gwangmaek, the 
enzyme-treated Gwangmaek had the highest at 232.23 mg/L, 
followed by Gwangmaek (190.31 mg/L) and Pilsner (82.82 mg/L). 
When β-glucanase was added during mashing, there was no 
change in reducing sugar content. However, the filtration time 
significantly decreased from 88 min to 29 min, and viscosity 
also declined from 1.78 to 1.42 cp.
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P12 -070

Isolation of Potential Kimchi Probiotics from Human 
Feces

Jeongsu Bang*, Ling Li, Ye Won Kwon, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural, and Food Sciences Chungbuk National 
University, Korea

Recently plant-based non-dairy fermented foods are expanding 
in their market size due to their health benefits including high 
contents of dietary fibre, vitamins, and phytochemicals. In this 
study, to develop taylor-made probiotics to be used in kimchi, 
a representative non-dairy food, we isolated various lactic acid 
bacteria showing tolerance against acid and bile salt, and fast 
growth rate at lower temperature in vegetable-based medium. 
For this, probiotic candidates from human feces were screened 
by plating them on BPB-MRS agar and they were grown at low 
temperature followed by probiotic property analysis. The stabi-
lity of potential probiotic strains were analyzed by subjecting 
them to acid (pH 2.5, 3.0) and the bile salt (0.25, 0.3%) stress. 
The adhesion ability of screened candidates were further ana-
lyzed by treating them with human colorectal adenocarcinoma 
cell line (Caco-2 cells) finally comparing the result of the Lacto-
bacillus rhamnosus GG (ATCC 53103). The strains isolated in 
the present study can be used as probiotics during the kimchi 
fermentation process to enhance the health function of the 
products.

P12 -072

Improvement of the Antioxidant Activity of Ginseng 
By-product (GBP) Fermented with Pediococcus 
acidilactici

Su Jin Eom*, Ji Eun Hwang, Kee-Tae Kim1, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 1Bio/Molecular 
Informatics Center, Konkuk University, Korea

Panax ginseng is known as valuable medicinal plant because of 
its functional effects for human health. A large amount of ginseng-
by-product (GBP) is discarded as a waste though it is potential 
resource with various biofunctional properties. The objective 
of this study is improvement of antioxidant activity of GBP fer-
mented with Pediococcus acidilactici. The 8 h cultured broth 
was inoculated in 1% (w/v) GBP and incubated at 37°C for 24 h. 
Total phenolic compound was determined by Folin-Ciocalteu 
assay. Antioxidant activity was determined by ferric reducing 
antioxidant power (FRAP), ferric thiocyanate (FTC), and β-caro-
tene bleaching assay. After 24 h fermentation, viable cell number 
was determined to 8 Log CFU/mL.　 Total phenolic compound 
was increased to 125.4-130.0%. The FRAP values of fermented 
extract was increased to from 362.3±4.3 to 569.5±9.2 mM 
FeSO4 eq. FTC values of fermented GBP was not changed signi-
ficantly comparing to non-fermented control. Inhibitory activity 
of fermented GBP on of β-carotene oxidation was increased to 
from 59.6±0.1% to 64.5±0.8%. These results provide utilization 
of GBP to food or pharmaceutical industry as natural antioxidant.

P12 -071

Physicochemical Analysis and Transformation of 
Ginsenosides in Ginseng Extract Powder-Supplemented 
Yogurt Using Lactic Acid Bacteria Isolated from Jeotgal

Hye Ji Jang*, Jieun Jung, R.K.Chaturika Jeewanthi, Myung 
Wook Song, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

Ginsenoside, isolated from raw ginseng or ginseng by-product, 
is known as biological activities of various functional effects 
like anti-tumor and anti-aging effect and is significant metabo-
lites in ginseng. Among fermented foods, yogurt is one of the 
oldest fermented dairy products and highly consumed for impro-
ving body immunity and intestinal conditions in the world. In 
this study, we evaluated the physicochemical properties and 
ginsenoside pattern of ginseng extract powder-supplemented 
yogurt (GEPY). Lactobacillus plantarum and Streptococcus ther-
mophilus, isolated from jeotgal and commercial mix strains 
were used as the starter culture. GEPY were prepared in diffe-
rent concentration (0.5, 1.0, 1.5, and 2.0%) and measured with 
phsicochemical analysis by using AOAC method. Among physi-
cochemicals, the moisture, ash, and total solid were 85%, 0.9- 
1.0% and 14-15%, respectively depending on the concentration 
of GEP. The ginsenoside in yogurt (2%) were analyzed using 
HPLC. Thus, GEPY might provide useful information to develop 
dairy products regarding ginseng in industry.

P12 -073

Morphological Characteristics of Cronobacter sakazakii
Bacteriophage, ØCS-1, and Detection of Receptor 
Binding Protein 

Gyeong-Hwuii Kim*, Ki Hwan Kim, Woo-Hyun Lee, Jae-Gon 
Kim, Sung-Sik Yoon
Department of Biological Science and Technology, Yonsei 
University, Korea

Cronobacter is a ubiquitous organism present in a wide range 
of environments, including soil, and a variety of processed foods 
and fresh produce. The organism includes opportunistic human 
pathogens and associated with neonatal infections, fatal necro-
tizing enterocolitis and meningitis. For application of bacterio-
phage as a biocontrol agent, ØCS-1 active against C. sakazakii
was isolated from swine feces, and identified by morphology 
and molecular characteristics of the phage genome. Environ-
mental factors on the reproduction of phage were examined. 
Morphological characteristics were observed with a Transmis-
sion Electron Microscopy (TEM), and belong to Myoviridae 
family with a contractile tail and baseplate pin. Burst sizes of 
KS1 phage was 45±5 PFU/cell after latent period of 30-40 min. 
By comparing and analyzing with sequences of NCBI database, 
we confirmed that the ØCS-1 is a newly identified, and it has 
about 45 kb of double strand DNA. Also, the phage has a linear 
structure like λDNA. PCR assay was successful developed to 
detect RBP gene in the bacteriophage. In conclusion, phage 
ØCS-1 might be used as a biocontrol agent for pathogenic strains 
of C. sakazakii.
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P12 -074

Probiotic Properties of Lactobacillus brevis G1 Isolated 
from Kimchi

Eun Bi Jeon*, Sung-Ho Son, Hwan Hee Yu, Na-Kyoung Lee, 
Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

Kimchi is a Korean traditional vegetable fermented food, various 
lactic acid bacteria in kimchi has been reported on probiotic 
properties. The aim of this study was to investigate the probiotic 
properties of Lactobacillus brevis G1 isolated from kimchi. Among 
isolated 9 strains, isolate G1 was selected due to result of acid 
tolerance. Isolate G1 was a high resistance to artificial gastric 
acid (pH 2.5, 0.3% pepsin, for 3 h) and bile salt (0.3% oxgall, for 
24 h). Isolate G1 was identified as L. brevis based on 16S rRNA 
sequencing.　 L. brevis G1 didn’t generated β-glucuronidase 
which is carcinogenic enzyme but it generate β-galactosidase, 
α-glucosidase, and β-glucosidase depending on the result of 
API ZYM kit. The cytotoxicity of L. brevis G1 on normal MRC-5 
cells was very low based on [3-4,5-dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide assays. In addition, L. brevis G1 
adhered effectively to HT-29 cells. L. brevis G1 had resistance 
to three of eight antibiotics; kanamycin, streptomycin, and 
ciprofloxacin.　These results indicate that L. brevis G1 could be 
considered potential probiotics.

P12 -076

Antioxidant Effect of Red Ginseng Extract Fermented 
by Lactobacillus plantarum KCCM 11613P

Jieun Jung*, Hye Ji Jang, Su Jin Eom, Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

This study aimed to enhance red ginseng’s antioxidant capacity 
through fermentation. Red ginseng extract was fermented by L. 
plantarum KCCM11613P for 24 h, and properties and functio-
nality of sample were determined. pH, titratable acidity, and 
microbial population ranged from 6.45 to 3.64, 0.23 to 1.96%, 
and 6.24 to 8.31 Log CFU/mL, respectively. The total phenol 
content of non-fermented red ginseng extract (NFR) and fer-
mented red ginseng extract (FR) was 35.16 and 37.67 mg/g. 
The antioxidant capacities in 2,2-diphenyl-1-picrylhydrazyle 
(DPPH) radical scavenging activities, reducing power, β-carotene 
bleaching assay, and ferric thiocyanate (FTC) test of NFR and FR 
were 14.31 and 12.81%, 0.123 and 0.104, 35.43 and 55.98% 
and 71.19 and 79.17%, respectively. Comparing with samples, 
antioxidant effects were decreased in the DPPH radical scaven-
ging activity and reducing power, however, it was increased in 
the β-carotene bleaching assay and FTC test. FR showed an 
improved antioxidant effect, especially inhibition of lipid oxida-
tion. Thus, red ginseng extract fermented by L. plantarum is 
useful as material in the pharmaceutical and food industries.

P12 -075

Probiotic Property of Lactobacillus plantraum Ln4 
Isolated from Kimchi

Sung Ho Son*, Eun Bi Jeon, Hye-Lin Jeon, Na-Kyoung Lee, 
Hyun-Dong Paik
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

Lactic acid bacteria (LAB) Ln4, which was isolated from kimchi, 
was evaluated its probiotic and functional property such as 
acid and bile salt resistance, enzyme activity, cytotoxicity, and 
intestinal cell adhesion. In acid and bile salt tolerance, LAB Ln4 
has a high survival rate in artificial gastric condition. LAB Ln4 
was identified as Lactobacillus plantarum Ln4 by using 16S 
rRNA sequencing. Enzyme activity of L. plantarum Ln4 was not 
produced carcinogenic enzyme such as β-glucuronidase. L. 
plantarum Ln4 was not inhibited normal cell line, MRC-5 and 
expressed high adherence to human colon adenocarcinoma 
cell line. L. plantarum Ln4 were sensitive to antibiotics such as 
ampicillin, tetracycline, chloramphenicol, and doxycycline using 
paper disc diffusion method. L. plantarum Ln4 produced 
3320.99 miller units of β-galactosidase activity using ONPG 
(ortho-nitrophenyl-β-galactoside). Therefore, L. plantarum Ln4 
has a strong probiotic potential and can be useful in dairy 
industry with respect to lactose intolerance.

P12 -077

Effect of Photoperiods on the Biochemical 
Accumulation of Tetraselmis sp. Isolated from 
Tongyeong, Korea

Chiheon Lee1*, Kichul Cho1,2, Tatsuya Oda3, Daekyung Kim1,2

1Jeju Center, Korea Basic Science Institute (KBSI), Korea, 
2Korea University of Science & Technology (UST), Korea, 
3Division of Biochemistry, Faculty of Fisheries, Nagasaki 
University, Japan

Microalgae-derived biochemical can be changed by environ-
mental conditions such as salinity, light, and pH. One of these, 
light regulation-induced cultivation method is very convenient 
and can be easily adapted. Therefore, the effect of photoperiod 
cycle on the growth and biochemical accumulation of locally 
isolated Tetraselmis sp. was studied in the batch culture system. 
Tetraselmis sp. was aseptically isolated and cultivated in the 
growth chamber which regulated with different photoperiod 
cycles (4:20, 8:16, 12:12, 16:8, and 20:4 h light:dark). In the 
results, we obtained the highest growth rate and pigment con-
tent at 20:04 and 4:20 of L/D cycle respectively. Maximum car-
bohydrate, protein and lipid content per equivalent biomass 
were obtained at 20:04, 12:12, and 12:12 respectively. The 
highest content of each fucoxanthin and astaxanthin content 
per cells was achieved maximum 1.60 and 1.67 - fold at 12:12 
and 8:16 than minimized L/D cycles. It is suggested that parti-
cular photoperiod cycle can strongly affect biochemical accumu-
lation in Tetraselmis sp..
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P12 -078

Understanding Transcriptome of Salmonella enterica 
spp., in Contact with Leafy Vegetables

Seul I Kim1*, Jangung Yoon1, Hyunjin Yoon1,2

1Department of Molecular Science Technology, Ajou 
University, Korea, 2Department of Applied Chemistry and 
Biological Engineering, Ajou University, Korea

An accumulation of recent reports have shown that Salmonella 
survives inside raw vegetables as well as animal hosts. To under-
stand the systematic gene regulation of Salmonella in raw 
vegetables, cabbage was inoculated with Salmonella enterica 
spp., a clinical isolate from a Korean patient, and the bacterial 
transcriptome was analyzed. Genes of nar operon, cit operon, 
putA, ycfR, and ybhU were up-regulated, while genes of thi 
operon, sit operon, pagP, virK, envE, pagD, and mgtC were 
down-regulated in the presence of cabbage. Salmonella lacking 
thi operon suffered growth defects in a M9 medium but the 
defect was complemented by the addition of cabbage, indica-
ting that Salmonella exploited cabbage as vitamin B1 source. 
However, a ΔycfR (putative outer membrane protein) mutant 
showed a growth attenuation only in contact with cabbage, 
indicating that YcfR is an important factor required for the pro-
liferation in contact with cabbage. Genes required for Salmonella 
colonization and survival in leafy vegetables may be promising 
targets to control Salmonella contamination in plants.

P12 -080

Analysis of Functions of Carbohydrate-Binding Modules 
of Lytic Polysaccharide Monooxygenases

Gi-Tae Kim*, Tianziang Yang, Min-Kyu Kim
Department of Food and Biotechnology, Korea University, 
Korea

Copper-containing lytic polysaccharide monooxygenases (LPMOs) 
increase the efficiency of the degradation of lignocelluloses by 
cellulases. Cellulose-active LPMOs belonging to auxiliary acti-
vity family 10 contain non-catalytic carbohydrate binding modules 
(CBMs) with a linker peptide between the catalytic domains 
and CBMs. In order to investigate the contribution of CBMs and 
the linker peptides, the CBMs of three cellulose-active LPMOs, 
CfLPMO10, SaLPMO10B, ScLPMO10C from Cellulomonas fimi, 
Streptomyces avermaltis, and S. coelicolor, respectively, were 
shuffled. The chimeric enzymes were expressed in E. coli, and 
purified by Ni-NTA affinity chromatography, followed by cha-
racterization of binding and catalytic properties.

P12 -079

Modification of Starch Structure Using 4-α
-Glucanotransferase-starch Complex

Gi-Tae Kim*, Sun-Hee Yoon, Yong-Ro Kim1, Young-Wan Kim
Department of Food and Biotechnology, Korea University, 
Korea, 1Department of Biosystems and Biomaterials Science 
and Engineering, Seoul National University, Korea

Recently, we developed a facile purification process for a ther-
mostable 4-α-glucanotransferase (TTαGTase) using starch as the 
matrix for the formation of the complex. At a preparative scale, 
used was the heat-treated TTαGT produced in recombinant 
Bacillus subtilis, one of Generally Recognized As safe-grade 
hosts. A nine gram-starch-scale preparation at the optimized 
binding condition yielded TTαGT-starch complex in the reco-
very yield of 66.8% with almost compatible with specific activity 
of the purified αGTase by hexahistidine tag-based affinity chro-
matography. In order to investigate catalytic performance of 
the TTαGT-starch complex, modified starches were prepared 
by free TTαGT and the complex, and then the structural and 
rheological analyses were conducted. The results of the ana-
lysis suggested that the starch complex exhibited similar cata-
lytic properties to that of the free enzyme.

P12 -081

Quality Characteristics of Bealmijang Produced in 
Various Regions of Korea

Boyoung Seo*, Jung Seon Eom, Shin Young Park, Hye Sun Choi
Department of Agro-food resources, National Acadamy of 
Agricultural Science, RDA, Korea

Bealmijang is made of soybean and several minor ingredients 
that are different from common fermented soybean paste. Our 
aim of this study is evaluating the quality characteristics of 
various kind of collected byeolmijang territorially. The aerobic 
bacteria and lactic acid bacteria counts of five samples ranged 
from 6.59 to 8.05 Log CFU/g and from 3.40 to 7.79 Log CFU/g, 
respectively. The samples showed the wide ranges in protease 
activity (187.14-572.86 unit/g), B1 was showed especially high 
activity. B4 (136.27±14.73 unit/g) was the highest among the 
samples in α- Amylase activity, and besides it has high reducing 
sugar contents with value of 17.73±0.29%. Amino-type nitrogen 
contents were higher in B1, B2 than other samples with value 
of 483.23±7.60 mg% and 402.32±7.99 mg% respectively. In 
addition, B1 had the highest total free amino acid and organic 
acid contents in the samples. The free amino acid contents 
were high in order of Glutamic acid (39.57-586.15 mg%), Leucine 
(20.82-295.78 mg%), Alanine (20.56-248.39 mg%), Lysine (14.91-
229 mg mg%). These results provide the basic information for 
development of the new fermented soybean food.



461

2016 KoSFoST International Symposium and Annual Meeting

P12 -082

Preparation and Quality Characteristics of the 
Fermentation Product of Gastrodiae rhizoma by Lactic 
Acid Bacteria

Eun Ju Kim*, Yeon Jeong Jang, Hye Yeong Seo, So Young Kim, 
Hye Sun Choi, Shin Young Park
Fermentated Food Science Division, National Institute of 
Agricultural Sciences, RDA, Korea

Gastrodiae rhizoma (GR) treatment exerts an effective inhibi-
tion of diverse diseases and disorders, including convulsion, 
oxidative stress, mental disorders, amnesia, cardio-cerebral-
vascular diseases, and inflammation, among others. Drug pro-
cessing (Poje) is the process treating the crude drugs by several 
methods before use. This study is focused to reveal the diffe-
rence in quality characteristics between processed GR (PGR) 
and fermented PGR (FPGR). GR was soaked in vinegar until 
completely absorbed. GR put in Bath until completely dry about 
for 2 h. Fermentation was carried out using Lactobacillus brevis
and incubated at 37°C for 1-3 day. So it was compared to mea-
suring GR, PGR and FPGR that change of pH, total acidity, total 
reducing sugars, DPPH, HPLC et al. The results showed that 
overall taste and flavor were better in PGR and FPGR than in 
raw GR. It is plausible that unpleasant taste and flavor of GR 
was declined from Poje and fermentation. Demonstrate that 
the processing and fermentation of GR can considerably increase 
its levels of p-hydroxybenzyl alcohol which are considered as 
key substances contributing to the food functionality.

P12 -084

Comparison of Filtering Buffer Compositions to 
Improve the Efficiency of Vibrio parahaemolyticus 
Concentration by Filtration

Soyoung Na*, Jin-Hee Kim, Young-Jun Ko1, Hyeon-Koon 
Myeong1, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, 
Korea, 1R&D management team, SolGent Co., Ltd., Korea

Concentration of microorganism by filtration is an efficient 
method to detect microorganisms which are exist at very low 
levels in foods. However, bacteria are expected to be injured by 
high pressure during filtration and bacteria enriched in filter 
membrane may not be recovered. In this study, several buffers 
inoculated Vibrio parahaemolyticus were tested to observe 
minimization of occurrence of injured bacteria and efficiency 
of filter recovery rate. Results of first experiment, 2% NaCl 
buffer which consisted yeast extract or sodium pyruvate showed 
high filter recovery rate. The NaCl buffer containing sodium 
pyruvate, glycine and yeast extract showed increase in resto-
ration rate by over 10 folds. And Tween 20 or Tween 80 added 
into the NaCl buffer increased filter recovery rate of V. para-
haemolyticus. Combinations of different buffer compositions 
all showed filter recovery rate of almost 100% and some of 
them showed high restoration rate. Consequently, when filte-
ring with a buffer combination of sodium pyruvate, glycine, 
yeast extract, and Tween 80, the recovery rate of microorga-
nism enrichment can be enhanced.

P12 -083

Rapid Detection of Escherichia coli O157:H7, 
Salmonella Typhimurium and Bacillus cereus from Beef 
and Lettuce Using Loop-mediated Isothermal 
Amplification Combined with Lateral Flow 
Immunoassay

Jin-Hee Kim*, Eun-Jung Koo, Dongho Kim1, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, 
Korea, 1Bio-Medical Science Co., Ltd., Korea

This study describes a simple and sensitive approach for rapid 
detection of Escherichia coli O157:H7, Salmonella Typhimurium 
and Bacillus cereus based on loop-mediated isothermal ampli-
fication (LAMP) and lateral flow immunoassay (LFA). E. coli O157:
H7, S. Typhimurium and B. cereus were detected by using FITC-
modified primers in the LAMP reaction. FITC-modified primer 
and Bst DNA polymerase large fragments were used to amplify 
the target sequence and produced DNA amplicon was hybri-
dized with biotin probe. The produced amplicons were detected 
by LFA through dual immunoreactions. The dual immunoreac-
tions were consisted of streptavidin on the gold nanoparticle 
with biotin on the duplex and anti-FITC antibody on the LFA 
test line with FITC on the duplex. The sensitivity of LAMP-LFA 
was as low as 6.5 CFU/g, 1.3 CFU/g and 1.3 CFU/g at E. coli
O157:H7, S. Typhimurium and B. cereus, respectively. All patho-
gens were detected within 1 h, so it was more sensitive than 
real-time PCR. Therefore, this method can be used as a sensi-
tive and rapid point of care (POC) tool for identification of 
foodborne pathogens.

P12 -085

Detection of Escherichia coli O157:H7 and Salmonella
Typhimurium in Low Concentrations from Beef and 
Lettuce by Combination of Filtration and Whole 
Genome Amplification

Ji-Yeong Seong*, Soyoung Na, Young-Jun Ko1, Hyeon-Koon 
Myeong1, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, 
Korea, 1R&D Management Team, SolGent Co., Ltd., Korea

The purpose of this study was to detect foodborne pathogens 
such as Escherichia coli O157:H7 and Salmonella Typhimurium 
by combination of filtration and whole genome amplification 
(WGA) when foodborne pathogens could not be detected by 
realtime PCR for exist under detection limit. E. coli O157:H7 
was inoculated on beef and S. Typhimurium was inoculated on 
lettuce, respectively. The three strains of each foodborne 
pathogen were combined to construct culture cocktails and 
artificially inoculated. Microbial cells were concentrated by 
filtration, and DNA was randomly amplified with random hexa-
mer by WGA. And then realtime PCR was used to amplify the 
target sequence specifically. A detection limit of E. coli O157:
H7 and S. Typhimurium without filtration and WGA was 104

CFU/g and 101 CFU/g, respectively. But, 100 CFU/g of E. coli
O157:H7 and S. Typhimurium were detected after filtration and 
WGA. These results indicate that this assay method is suitable 
for foodborne pathogen detection when very low levels of 
pathogens were existed on food.
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P12 -086

Rapid Detection of Vibrio parahaemolyticus in Rockfish 
and Halibut Using Filtration Method

Sun Jung*, Ji-Yeong Seong, Young-Jun Ko1, Hyeon-Koon 
Myeong1, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, 
Korea, 1R&D Management Team, SolGent Co., Ltd., Korea

Generally, foods are contaminated with very low levels of 
pathogens, so microbial enrichment is needed to increase the 
bacterial population to detection limit. Filtration can be used 
to concentrate the pathogens and can be lower detection limit. 
In this study, detection limit of Vibrio parahaemolyticus in 
rockfish and halibut was compared between before and after 
filtration by using real-time PCR. The minimal enrichment time 
was calculated when pathogen exist under detection limit. V. 
parahaemolyticus was artificially inoculated on 25 g of rockfish 
and halibut fillet, and 225 mL of saline was added, then homo-
genized. After filtration, each filter was put into stomaching 
bag (7.6×12.7 cm) with 2.5 mL of enrichment broth and incu-
bated at 37°C. Every 1 h, 1 mL of broth was used for DNA extra-
ction and real-time PCR. Without enrichment, detection limit 
was 103 CFU/g before filtration and 102 CFU/g after filtration, 
respectively. Levels of V. parahaemolyticus at 100-2 CFU/g were 
detected after enrichment for 3-5 h before filtration, and 0-1 h 
after filtration. These results indicate that filtration method is 
rapid and efficient to detect foodborne pathogens at very low 
level.

P12 -088

Isolation of a Prominent Lactic Acid Producer 
Lactobacillus plantarum from Doenjang

Yunji Cho*, Hyunsu Sim, Eunhee Park, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

Lactic acid bacteria were isolated from a variety of traditional 
Korean fermented foods collected in different areas. Nine strains 
were selected from 313 strains based on the size of yellow 
zone around colonies in MRS plate containing bromocresol 
purple and their lactic acid productions were evaluated. MBE/
L2205 strain which was finally identified as Lactobacillus plan-
tarum produced 21.0 g/L lactic acid after 24 h cultivation in 
MRS medium. Maximum specific growth rate of 0.9 h-1, equiva-
lently comparable with that of type strain L. plantarum KCTC3928, 
was achieved at 37°C. MBE/L2205 is now available as BP1187997
at Korean Agricultural Culture Collection (KACC).

P12 -087

Synergistic Effects of Sodium Chloride and Organic 
Acids on Bacillus cereus Isolated from Commercial Tofu

Eun Jeong Koo*, Sun Jung, Ki-Hyun Kwon1, Se-Wook Oh
Department of Food and Nutrition, Kookmin University, 
Korea, 1Korea Food Research Institute, Korea

This study was conducted to investigate synergistic effects of 
sodium chloride (NaCl) and various organic acids against Bacillus 
cereus isolates from commercial tofu. Treatment with NaCl 
alone, the growth pattern of B. cereus isolates was little diff-
erent from type strains. And the treatment of 5-9% NaCl reduced 
the levels of B. cereus effectively, while 0.5-3% NaCl indicated 
little growth inhibitory effect. Treatment with organic acid 
alone, such as acetic, citric, malic, and lactic acid, 2-3% of organic 
acids showed a growth inhibitory effect on B. cereus isolates 
than 0.5-1% organic acids treatment. And synergistic effect was 
also evaluated which combined treatment with low concentra-
tions of NaCl and organic acids (citric and malic acid) in tofu ino-
culated with B. cereus isolates. The minimum inhibitory concen-
trations (MICs) of combined treatments were 1% NaCl with 1% 
citric acid and 0.5% NaCl with 0.5% malic acid, and more reduc-
tion occurred in B. cereus isolates. Thus, these results suggest 
that combined NaCl and organic acids reduce B. cereus isolates 
effectively than treatment with NaCl or organic acids alone.

P12 -089

Characteristics of β-Glucosidase Producing 
Bifidobacterium spp. Isolated from Infant Feces

Seungil Kim1*, Doseon Hong1, Hyewon Lee1, Suro Lee2, 
Soyoung Yeo2, Chulsung Huh1,2

1Graduate School of International Agricultural Technology, 
Seoul National University, Korea, 2Research Institute of 
Eco-friendly Livestock Science, Institute of Green Bio Science 
and Technology, Korea

β-Glucosidase is a major group among glycosyl hydrolase enzyme. 
This enzyme plays a key role in the bioconversion of glycosy-
lated flavonoids that has potent biological effects. The purpose 
of this study is the screen of β-glucosidase producing bifidobac-
teria and the application to bioconversion of glycosylated flavo-
noids as probiotics. First, we isolated 627 isolates from 81 infant 
feces by selective media. For the quantitative determination of 
β-glucosidase activity, we adopted colorimetric assay using 
p-nitrophenyl β-D-glucopyranoside and screened 16 isolates 
with β-glucosidase activity. These isolates were identified by 
API 20A kit, fructose-6-phosphate phosphoketolase encoding 
gene and 16S rRNA sequencing. 15 strains were identified as B. 
animalis subsp. lactis and 1 strain was B. pseudocatenulatum.
Subsequently, we evaluated the enzyme profiles by API ZYM kit 
and confirmed high β-glucosidase activity. Also, these strains 
had characteristics of probiotics such as resistance to gastric 
acid and bile salt and adhesion to intestine. In conclusion, we 
found β-glucosidase producing bifidobacteria and our results 
may apply to bioconversion reaction of glycosylated flavonoids.
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P12 -090

Isolation and Characterization of β-Galactosidase 
Producing Bifidobacterium spp. and Lactobacillus spp. 
Originated from Korean Infants Feces

Doseon Hong1*, Seung Il Kim1, Hye Won Lee1, Suro Lee2, 
Soyoung Yeo2, Chul Sung Huh1,2

1Graduate School of International Agricultural Technology, 
Korea, 2Research Institute of Eco-friendly Livestock Science, 
Institute of Green-Bio Science and Technology, Seoul National 
University, Korea

β-Galactosidase is a well-known enzyme that hydrolyzes lactose 
into glucose and galactose. In this study, 637 of bifidobacteria 
and lactobacilli colonies were obtained from Korean infants, 
and 10 isolates were selected by colorimetric assay for β-galac-
tosidase. These isolates were investigated to evaluate the risk 
of antibiotic resistance with ampicillin, kanamycin, tetracycline, 
chloramphenicol, erythromycin, and streptomycin by MIC assay. 
The isolates were screened on their carbohydrates fermenta-
tion using API 20A and API 50CH. Their enzymatic profiles were 
also determined by API ZYM. The isolates were identified by 16 
S rRNA sequencing, among which, seven isolates were identified 
as Bifidobacterium spp. and the rest were identified as Lactoba-
cillus spp.. This study showed that, bifidobacteria and lactoba-
cilli originated from Korean infants have β-galactosidase activity, 
and are safe on the risk of antibiotic resistance. Although further 
evaluation is essential to be used as probiotics, we conclude 
these strains can be probiotic candidates. Furthermore, this 
data may support the future study regarding potential to use 
these strains as probiotics or for the food industry.

P12 -092

Sequence Analysis and Application of a Novel Plasmid 
pFOL01 from Weissella jogaegeotgali FOL01 for 
Construction of a Shuttle Vector

Da-Hye Lee*, Ji-Hye Lee, Ju-Hoon Lee
Department of Food Science and Biotechnology and Institute 
of Life Science and Resources, Kyung Hee University, Korea

The genus Weissella has been detected in many fermented foods 
and recognized as lactic acid bacteria. However, this genus has 
not been understood their beneficial functions in molecular 
level. To develop a genetic tool, a novel plasmid pFOL01 from 
W. jogaegeotgali FOL01 was isolated and sequenced to con-
struct a E. coli-Weissella shuttle vector. Its sequence analysis 
showed that it consists of 35,382-bp with 51 ORFs. Based on 
the sequence analysis, minimal replicon for plasmid replication 
was found such as an ori consisting of a AT-rich region, an 
iteron structure with four direct repeats, an inverted repeat, 
and RepB protein. This minimal replicon of 1.3-kb and a CAT 
gene were cloned into pUC19, resulting in 4.8-kb pWJ01-CAT. 
This vector was successfully transformed into W. confusa ATCC 
10881 with efficiency of 1.88×106 CFU/μg DNA. S1 nuclease 
treatment revealed that it follows rolling circular replication. In 
addition, segregational plasmid stability test showed that pWJ01-
CAT is stable at >100 generations. Therefore, this shuttle vector 
pWJ01-CAT would be useful as a genetic tool for genomic cha-
racterization of the genus Weissella and its role for fermentation 
of clams. 

P12 -091

Genome Sequence Analysis of a Novel Species, 
Weissella jogaejeotgali FOL01T, isolated from a 
Jogae-jeotgal

Hyeon-Ji Kim*, Hye-Jin Ku, Ju-Hoon Lee
Department of Food Science and Biotechnology, Institute of 
Life Sciences and Resources, Kyung Hee University, Korea

According to the development of metagenomics analysis with 
NGS technology, new lactic acid bacteria have been reported. 
Among them, Weissella has been reported as lactic acid bacteria 
and potential probiotics for promoting host health. To under-
stand genomic features of a novel species, W. jogaejeotgali
FOL01T, its genome was sequenced and analyzed. The chromo-
some consists of 2,114,163-bp (GC content 38.8%) containing 
2,016 ORFs, 75 tRNA and 25 rRNA genes. Among the predicted 
ORFs, 1,583 ORFs were annotated to encode functional proteins 
(78.52%). Metabolic pathway analysis revealed that FOL01T 
has the genes involved in heterofermentative sugar metabo-
lism. Furthermore, the genes to metabolize galactose, lactose, 
ribose, mannose, xylose, arabinose and gluconate were predicted 
for use as carbon sources. To survive in the high-salt fermented 
food, the osmotic stress response genes encoding glycine/
betaine ABC transport and L-proline/glycine/betaine ABC trans-
port system were detected. This is the first report for genome 
information of a new species, W. jogaejeotgali, providing its 
genomic properties for further understanding in its role in the 
fermented foods.

P12 -093

Isolation and Characterization of Two 
Bacteriocin-Producing Bacillus subtilis Strains from 
Korean Kimchi

Kyung-Jin Yuk*, Ju-Hoon Lee
Department of Food Science and Biotechnology, Institute of 
Life Sciences and Resources, Kyung Hee University, Korea

Bacteriocins are ribosomally synthesized peptides or proteins 
produced by bacteria that have antimicrobial activity. Among 
1,589 bacterial strains from eight Korean traditional fermented 
foods, 81 strains showing antimicrobial properties were selected. 
Among them, two strains (ZA372 and ZA400) showed the high-
est antimicrobial activities. Two strains identified belong to 
Bacillus subtilis using 16S rDNA sequencing. These bacteriocin- 
like compounds were precipitated from culture supernatant 
using ammonium sulfate. SDS-PAGE and subsequent overlay 
assay with B. cereus ATCC 14579 revealed that bards of 12 and 
15 kDa had antimicrobial activities. Various proteolytic enzyme 
treatments showed their inactivation, suggesting that these 
bacteriocin compounds may be peptides. They are stable at 
broad range of pH (2-10) and temperature (-20-100°C). Exten-
sive antimicrobial activity test showed that they can inhibit 
major food-borne pathogens including B. cereus and Clostridium 
perfringens, suggesting potential natural food preservatives to 
extend the shelf-life of foods.
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P12 -094

Preparation and Quality Characteristics of the 
Fermentation Product of Loquat Fruit by Lactic Acid 
Bacteria

Yeon Jeong Jang*, Eun Ju Kim, Hye Yeong Seo, So Young Kim, 
Hye Sun Choi, Shin Young Park
Fermentated Food Science Division, National Institute of 
Agricultural Sciences, RDA, Korea

Loquat (Eriobotrya japonica Lindl.) is a subtropical evergreen 
tree whose fruit is consumed both fresh and processed. Loquat 
fruit (LF) is a good source of minerals and carotenoids, while 
the kernel is rich in protein and carbohydrates. This study is 
focused to reveal the difference in quality characteristics bet-
ween processed LF (PLF) and fermented PLF (FPLF). Processing 
for oriental drug (Poje) means to improve the therapeutic effect 
to reduce the toxicity, to change the pharmacological activity, 
and to make convenient storage. LF was soaked in makgeolli 
until completely absorbed. LF put in Bath until completely dry 
about for 2 h. Fermentation was carried out using Lactobacillus 
brevis and incubated at 37°C for 1-3 day. So it was compared to 
measuring LF, PLF and FPLF that change of pH, total acidity, 
total reducing sugars, DPPH, HPLC et al. The major free sugars 
were fructose, glucose, and sucrose and they were reduced 
gradually with fermentation. Thus, Poje and fermentation can 
be easily applied to sweetness improvement in raw GR, and 
PGR and FPGP and can be mixed with other beverages to 
produce healthy food and drinks.

P12 -096

Characterization of Fermented Aronia Inoculated with 
Mixed Starter Culture

Minseung Kang*, Soyeon Kim, Jinhoe Lee1, Jeonggyu Lee1, 
Yoon Hyuk Chang
Department of Food and Nutrition, Kyung Hee University, 
Korea, 1Aronia Farming Association of Danyang, Korea

This work studied the sensory and chemical properties of fer-
mented aronia inoculated with the mixed starter culture (Lacto-
bacillus bulgaricus, Streptococcus thermophilus, and Saccha-
romyces cerevisiae). The aronia was fermented with different 
concentrations (0.00005% and 0.0001%, w/w) of the mixed 
starter culture. Sensory analysis revealed that the astringency 
and sourness scores of fermented aronia were significantly lower 
than those of non-fermented aronia. These results indicate 
that hydrolyzable tannins, which combine with the salivary 
proteins in the mouth and cause the sensation of astringency 
in aronia, were reduced after the mixed fermentation. Fermen-
ted aronia was characterized by slightly lower levels of the 
anthocyanins, total polyphenol and flavonoids when compared 
to non-fermented aronia. In conclusion, this study suggests 
that the mixed fermentation of aronia could be applied to 
improving consumer preferences of aronia in the food and 
beverage industry.

P12 -095

Functional Characteristics of Pediococcus acidilactici 
SW05 Originated from OmegiSool

Yeong Ji Oh*, Sun Young Park, Dong Sun Jung
Department of Food Science and Technology, Seoul Women's 
University, Korea

The purpose of this study was to investigate functional charac-
teristics of Pediococcus acidilactici SW05 isolated from omegi-
sool, a Jeju traditional fermented millet alcoholic beverage. 
Cholesterol reduction capacity, antimicrobial activity, and pro-
biotic property of P. acidilactici SW05 were measured. The 
cholesterol reductions of SW05 were 77.94±0.67% and 54.41±
0.75% in MRS medium incorporating oxgall and MRS medium 
only, respectively. P. acidilactici SW05 exhibited antimicrobial 
activities against Bacillus cereus, Escherichia coli, Listeria mono-
cytogenes, and Proteus vulgaris. Also, P. acidilactici SW05 pro-
duced more than two kinds of antimicrobial substances. Adhe-
sion ability and acid and bile tolerance as requirements of pro-
biotic property were found in P. acidilactici SW05. These results 
show that P. acidilactici SW05 possesses the cholesterol lowering 
ability, probiotic property, and antimicrobial activity, and thus 
can be utilized as functional probiotic product and bio preser-
vative in the food industry. 

P12 -097

Multilocus Sequence Typing of Lactobacillus brevis 
from Korea

Jasmine Kaur*, Anshul Sharma, Sulhee Lee, Hyun-Dong Paik1, 
Young-Seo Park
Gachon University, Korea, 1Konkuk University, Korea

Lactic acid bacteria (LAB) comprises of many strains that are 
used in the food industry both as starter and probiotic cultures 
having many important industrial applications. These bacteria 
are well-known for their role in the fermented dairy products 
preparation and, they are also used in pickling of vegetables, 
baking, winemaking, curing fish, meats and sausages. The genus 
Lactobacillus brevis plays an important role in food fermenta-
tion and so their characterization has been necessary. Molecular 
identification based on suitable marker genes could be a favo-
rable approach to their characterization. In the present study, 
13 strains isolated from South Korea vegetables and food pro-
ducts were examined under multilocus sequence typing (MLST) 
scheme of 7 housekeeping genes, namely groEL, gyrB, rpoA, 
rpoB, pheS, dnaK, and recA. Synteny among the strains was 
observed initially to verify the scope for MLST analysis and 
finally the number of alleles were resolved. The allelic profiles 
and a set of sequence types (ST) were demonstrated forming 
the clonal complexes with respect to the conserved 7 genes 
thus representing population structure of L. brevis strains of 
Korean origin.



465

2016 KoSFoST International Symposium and Annual Meeting

P12 -098

Optimization of Fermentation Condition of Cordyceps 
militaris Grown on Germinated Soybean Using Lactic 
Acid Bacteria

Seulgi Kim*, Sulhee Lee, Young-Seo Park
Department of Food Science and Biotechnology, Gachon 
University, Korea

Cordyceps militaris is a parasitic fungus and has many pharma-
cological activities and soybean has useful bioactive substances. 
To enhance their functional activities, functional activities of C. 
militaris grown on the germinated soybean (GSC) have been 
studied so far. To develop functional foods using GSC fermented 
with lactic acid bacteria, liquid and solid culture conditions 
were optimized. For the liquid culture, 4% (w/v) of GSC water 
extract was used and Pediococcus pentosaceus ON-89A was 
used as starter strain. The optimum fermentation temperature 
and time for liquid culture were 37°C and 24 h, respectively. 
Under these conditions, pH and titratable acidity of products 
reached 4.69 and 0.06%, respectively, and the viable cell 
number was 7.94 log CFU/g. For the solid culture, the liquid 
culture was used as seed culture with a concentration of 20% 
(v/w) and the optimum water content was 40% (v/w). The opti-
mum fermentation temperature and time for the solid fermen-
tation were 37°C and 48 h, respectively. After fermentation, pH 
and titratable acidity of fermentation product reached 5.6 and 
0.8%, respectively, and the viable cell number exceeded 9 log 
CFU/g.

P12 -100

Comparison of Selected Dextran-producing Lactic Acid 
Bacteria on Quality and Shelf Life of Loaf Bread

Chanhee Lee*, Jiyeon Lee, Jin-Cheol Jeong1, Yong-Ik Jin1, 
Yoon Hyuk Chang2, Youngseung Lee, Yoonhwa Jeong, Misook 
Kim
Department of Food Science and Nutrition, Dankook 
University, Korea, 1Highland Agriculture Research Institute, 
RDA, Korea, 2Department of Food and Nutrition, Kyung Hee 
University, Korea

Dextran, produced by some Weissella, Leuconostoc, and Lacto-
bacillus, has been applied as baking aids due to its potentials to 
improve the volume, mouth feel, shelf-life and nutritional value 
of breads. In this study, six doughs were made with wheat flour 
and sucrose. Two control doughs were naturally fermented for 
48 h without (Ct I) and with the addition of lactic acid solution 
(Ct II), and others were fermented by Weissella cibaria (Wc), 
Leuconostoc citreum (Lc), L. mesenteroides (Lm), and L. mesen-
teroides B-512FMCM (LB). Loaf breads were prepared using six 
different doughs by the straight dough method, and analyzed 
for physicochemical, microbial, and sensory characteristics. LB 
bread contained the largest amount of dextran, followed by 
Lm, Lc, and Wc. The pattern of titratable acidity was also similar. 
Moisture content was higher in Lc bread than others. The ratio 
of air cell size (<3.2 mm2) was the lowest in LB bread. Sensory 
evaluation revealed similar acceptability of all breads except 
flavor. Ct I bread had significantly lower score than others. Visible 
molds in Lm and LB breads were appeared after 8 days of storage 
whereas others after 4 days.

P12 -099

Enhanced Lysozyme Activity and Antimicrobial 
Spectrum of Heated and Dextran-conjugated Lysozyme

Joongjae Lee*, Sungryul Yu1, Jae Sik Ryu, Youngseung Lee, 
Yoonhwa Jeong, Misook Kim
Department of Food Science and Nutrition, Dankook 
University, Korea, 1Department of Clinical Laboratory Science, 
Semyung University, Korea

Lysozyme is well known as an antimicrobial agent but it is only 
limited to against some Gram-positive bacteria. The objective 
of this study was to increase lysozyme activity and broaden 
antimicrobial spectrum of lysozyme by heating and dextran 
conjugation. Lysozyme was heated with or without dextran at 
pH 3.0-8.5, 65-92% relative humidity (RH) and 60°C for a week. 
Lysozyme activity was measured by the lysis assay using Micro-
coccus luteus cells as substrates, and antibacterial activity was 
evaluated against Escherichia coli, Pseudomonas aeruginosa,
Shigella flexneri, Staphylococcus aureus, and Listeria monocy-
togenes. Heated lysozyme and dextran-conjugated lysozyme at 
pH 7.0 and 65-92% RH showed increased activity up to 191.98% 
in comparison with native lysozyme. Dextran-conjugated lysozyme 
at pH 7 and 92% RH inhibited 32.9% against the growth of E. 
coli, 15.1% against P. aeruginosa, 6.5% against S. flexneri and 
6.8% against S. aureus. All dextran-conjugated lysozyme did 
not lead to bacterial death. In contrast, heated lysozyme at 
60°C resulted in 24.2% death of E. coli and 8.4% of S. aureus.

P12 -101

Quality Characteristics of Makgeolli according to the 
Heat Treatment

Hyun Soo Kim*, Yoo Duck Park, Chan Woo Kim, Ji Eun Kang, 
Han Seok Choi, Seok Tae Jung
Fermented Food Science Division, National Academy of 
Agricultural Science, Korea

The present study investigated the effect of heat treatment on 
the quality characteristics of makgeolli. Makgeolli makes use of 
rice 3 kg, rice nuruk 1.5 kg, yeast 0.36 g, water 5.1 L and fer-
mented at 25°C for 11 days and fittered lastly. Heating of 
makgeolli was used by setting the temperature of Water bath 
at 75°C. After heat treatment, there were significant differences 
in the pH level (3.71 to 3.83), the total acid (0.98% to 0.87%), 
and the alcohol (16.17% to 15.77%). The amino acid, soluble 
solids, reducing sugar, chromaticity and organic acids showed 
no significant differences. The predominant organic acids in the 
makgeolli were citric acid, acetic acid and malic acid. Free sugar 
was significantly increased from 7.42 mg/L to 9.53 mg/L after 
heat treatment which affected the sweetness of makgeolli. In 
case of the nitrogen compound, ammonia, α-aminoadipic acid, 
carnosine, histidine and sarcosine were significantly increased 
and β-alanine and urea were significantly decreased. It can be 
deduced that heat treatment affect the quality of makgeolli by 
generating urea from ammonia and histidine related to the 
bitter taste.
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P12 -102

Comparative Characterization of Gene Clusters and 
Enzymatic Properties of 
Gamma-Glutamyltranspeptidases from Bacillus spp.

Jung-Min Lee1*, Jaejung Lee1,2, Gyeong-Hwa Nam1, Chung-Il 
Jeong1, So-Won Lee2, Byung-Serk Hurh2, Tae-Jip Kim1

1Brain Korea 21 Center for Bio-Resource Development, 
Graduate School of Chungbuk National University, Korea, 
2Sempio Foods Company Research Center, Korea

γ-Glutamyltranspeptidase (GGT) which hydrolyzes the γ-glutamyl 
linkage of γ-glutamyl compounds and transfers the resulting γ
-glutamyl moieties to amino acids and peptides. In the present 
study, a bacterium closely related to B. amyloliquefaciens with 
high GGT activity was isolated from Korean traditional soy-
fermented food, doenjang. A GGT gene (BamGGT_469) was 
cloned and expressed in E. coli BL21 (DE3) and B. subtilis 168, 
respectively. For the comparative studies on GGTs, three addi-
tional GGT genes were cloned and expressed from Bacillus sub-
tilis (BsuGGT), B. licheniformis (BliGGT), and B. amyloliquefaciens
(BamGGT), and their enzymatic properties were comparatively 
characterized. BamGGT_469 gene consists of 1,776 nucleotides 
encoding 592 amino acids, which shares about 83.8% and 67.8% 
of amino acid sequence identities with those from B. subtilis
and B. licheniformis, respectively. The specific activity of Bam
GGT1 was determined as 20.5 U/mg by using γ-L-glutamyl 
p-nitroanilide. In addition, the gene clusters including GGT gene 
were comparatively analyzed.

P12 -104

Comparative Characterization of Lactobacillus brevis 
Strains from South Korea Using RAPD and Rep-PCR 
Molecular Fingerprinting

Jasmine Kaur*, Anshul Sharma, Sulhee Lee, Hyun-Dong Paik1, 
Young-Seo Park
Gachon University, Korea, 1Konkuk University, Korea

The lactic acid bacteria possessing properties to make food safe, 
and durable require rapid and accurate methods for identifica-
tion, monitoring and industrial applications. RAPD and repeti-
tive element PCR (rep-PCR) techniques were utilized for charac-
terization of 13 strains of Lactobacillus brevis from South Korea. 
RAPD was done using two universal primers, 239 and KAY3, 
whereas rep-PCR analysis was carried out using REP (REPIR-I and 
REP2-1), ERIC (ERICF and ERIC-1R) and (GTG)5 primers. The 
RAPD profiles showed genetic variations with both the primers 
and amplicon sizes varied from 4,000 bp to 500 bp, respectively. 
Few samples showed similar profiles which were not discrimi-
nated well by RAPD. Rep-PCR with REP primer generated pro-
files with an average of 28-30 bands, with ERIC it depicted 23 
whereas (GTG)5 with 20 bands. Maximum and minimum bands 
were reported to be 5,000 and 150 bp; 6,000 and 250 bp and 
2,000 and 250 bp for REP, ERIC and (GTG)5 primers respectively, 
shown that REP primer had maximum banding pattern in com-
parison to all three. In conclusion, rep-PCR was found to be 
most promising genetic tool in comparison to RAPD for mole-
cular characterization of L. brevis.

P12 -103

Selective Antimicrobial Activity of Flavonoid-rich Grape 
Seed Flour

Hyunsook Kim*, Ji-Hye Kwon, Dong-Hyeon Kim1, Min Young 
Kim2, Heon Sang Jeong2, Kun-Ho Seo1, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, 
Korea, 1KU Center for Food Safety, College of Veterinary 
Medicine, Konkuk University, Korea, 2Department of Food 
Science and Technology, Chungbuk National University, Korea

The purpose of this study was to investigate prebiotic effects of 
grape seed flour (GSF) and grape seed extracts (GSE) via selec-
tive antimicrobial activity on lactic acid bacteria (Lactobacillus 
kefiri DH5) and toxogenic Clostridium perfringens. We previously 
isolated and characterized Lactobacillus kefiri DH5 from the 
Kefir (probiotic). Both GSF and GSE positively affected the 
growth of Lactobacillus kefiri DH5. However, growth of Clostri-
dium perfringens significantly was decreased by 10 mg/mL of 
GSF but GSE containing equal amount of total polyphenol in 
GSF did not affect the growth. pH value was not declined, 
indicating inhibition of growth of Clostridium perfringens by 
GSF. In conclusion, GSF may be a useful prebiotic dietary sup-
plement by selective stimulation of probiotic bacteria and inhi-
bition of toxic bacteria, a potential indicative of unhealthy micro-
biota in the elderly people.

P12 -105

Pristimerin, a Novel Antimicrobial Agent, Causes a 
Growth Defect and Biofilm Destruction of 
Staphylococcus aureus

Su Jin Yum*, Dong Yun Jung, Yeon Cheol Yu, Hee-Gon Jeong
Chungnam National University, Korea

Staphylococcus aureus (S. aureus) is an opportunistic human 
pathogen that causes severe food-borne diseases. We carried 
out a high throughput screening (HTS) to identify novel inhibi-
tors of S. aureus using natural compounds library. The antibac-
terial activity of pristimerin was evaluated using by minimal 
inhibition concentration (MIC) test and disc diffusion assay. The 
MIC test observed the same level of antibacterial activity with 
ampicillin against S. aureus. The diameters of inhibition zone 
were increased depending on amount of pristimerin. Outer 
membrane permeability of S. aureus was determined that anti-
bacterial mechanism of pristimerin was membrane disruption. 
Although the treatment of ampicillin did not show any effect 
on both phenotypes, pristimerin caused the dispersion of biofilm 
as well as the growth defect of S. aureus. The pristimerin treat-
ment reduced the populations of S. aureus in vegetables models 
by 1.55 and 5.06 log CFU/g, respectively. Therefore, it is sug-
gested that treatment of pristimerin can be useful as food pre-
servation for retaining the S. aureus safety and quality of 
vegetables.
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P12 -106

The Antimicrobial Effect of Actinonin against Bacillus 
cereus

Dongyun Jung*, Su Jin Yum, Yeon Cheol Yu, Hee Gon Jeong
Department of Food Science & Technology, Chungnam 
National University, Korea

We tested whether actinonin, one of natural antimicrobial agents, 
has growth inhibitory effect on Bacillus cereus, one of the well-
known food borne pathogens. The growth defect of B. cereus 
was identified in the growth inhibition test with treatment of 
actinonin. Actinonin susceptibility of the pathogen was deter-
mined by broth micro-dilution method and agar disk diffusion 
test, showing decline in CFU values and inhibitory zone diameters 
of the pathogen depending on concentration of actinonin. Also, 
inhibition of B. cereus swarming motility by actinonin was 
revealed depending on concentration of actinonin. Finally, 
lactate dehydrogenase (LDH) release assay identified actinonin 
also decreased virulence of B. cereus. Therefore, these results 
suggest that actinonin is an effective anti-Bacillus cereus agent.

P12 -108

Protease Activity of Bacillus subtilis Isolated from 
Kimchi

Chanyeong Choi*, Eunhee Park, Soohwan Yeo1, 
Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Fermented Food Division, 
Department of Agro-food Resource, NAAS, RDA, Korea

Among 623 bacterial strains isolated from 44 traditional Korean 
fermented foods, 278 strains formed clear zones in TSA medium 
containing skim milk. MBE/L865 showed a significantly higher 
protease enzyme activity than others strains. MBE/L865 strain 
isolated from kimchi was identified as Bacillus subtilis based on 
the analysis 16S rRNA sequence. MBE/L865 strain showed pro-
tease enzyme activity of 1.50 U/mg protein, corresponding to a 
3.4 fold compared to that of type strain B. subtilis. The optimum 
reaction conditions for protease activity were 37°C and pH 7.0.

P12 -107

Characterization of Acetobacter pasteurianus Isolated 
from Korean Traditional Vinegar

Chanyeong Choi*, Yunji Cho, Eunhee Park, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

Acetobacter sp. strains were isolated from traditional vinegar 
collected in Chuncheon city and Gangwon province. Among 
the strains isolated, the strain MBE/L2589 formed clearest 
zone in GYP medium containing cacium carbonate. To validate 
acetic acid production from ethanol, MBE/L2589 was cultivated 
in commercial turbid rice wine, ugukseng makgeolli and yetnal 
makgeolli, at 30°C for 96 h and culture medium was analyzed 
by HPLC. Whereas MBE/L2590 cultivated in yetnal makgeolli 
produced 6.7 g acetic acid and 11.1 g ethanol, MBE/L2590 
produced 48.1 g acetic acid consuming 26.6 g ethanol when 
cultivated in ugukseng makgeolli. MBE/L2589 was identified as 
Acetobacter pasteurianus by 16S rRNA sequence.

P12 -109

The Quality Characteristics of Micho and DaeMakcho, 
Which Have Been Described as Traditional Korean 
Vinegar in an Ancient Document, ImWonSipYukJi

Su-Jin Ryu*, Moo-Kyung Kim, Suk Hee Song, Woo-Chang Shin
Research Laboratories, Kooksoondang Brewery Co., Ltd., 
Korea

The quality characteristics of Micho (a type of traditional Korean 
rice vinegar) and DaeMakcho (a type of traditional Korean barley 
vinegar), which have been described in an ancient document 
(ImWonSipYukJi), were investigated. According to the produc-
tion method of the documents, Micho and DaeMakcho were 
manufactured with the fungus to grow on its own raw materials 
without the use of nuruk. In particular, DaeMakcho was achieved 
by the unique flavor of vinegar fermentation of barley roasting. 

The high water immersion of the Micho and DaeMackcho was 
lowering the pH of the Moromi. These conditions of Moromi 
have made it possible natural vinegar fermentation. The organic 
acid compound content, excluding acetic acid in Micho and 
DaeMakcho was more than 30%. DaeMakcho was shown about 
two times higher than the amino acids. In particular, the con-
tent of the main ingredient, rich in Glutamic acid was 1.7 times 
higher than Micho. The result is more than four times higher 
than domestic and foreign rice vinegar content levels.
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Halostella salina gen. nov., sp. nov., an Extremely 
Halophilic Archaeon Isolated from Solar Salt

Hye Seon Song1,2*, YeonBee Kim1, Sunho Lee1, Seong Woon 
Roh2, Jin-Kyu Rhee1

1Department of Food Engineering, Ewha Womans University, 
Korea, 2Biological Disaster Analysis Group, Korea Basic 
Science Institute, Korea

A novel halophilic archaeon designated strain CBA1114T was 
isolated from solar salt in the Republic of Korea. Strain CBA1114T, 
which is a coccoid and stained Gram-negative, grew in the pre-
sence of 15-30% (w/v) NaCl (optimum, 20%) and at 20-50°C
(optimum, 40°C) and pH 7.0-9.0 (optimum, pH 8.0). Strain 
CBA1114T required Mg2+ for growth. Strain CBA1114T had three 
16S rRNA genes, rrnA, rrnB and rrnC; similarities between the 
sequences were 99.7 and 99.9%. The 16S rRNA gene sequence of 
strain CBA1114T showed a 91.7% similarity to that of Haloter-
rigena thermotolerans PR5T. A phylogenetic tree generated 
from the results of 16S rRNA gene and MLSA of the five house-
keeping genes showed that strain CBA1114T was closely related 
to the species of the genus Halorientalis in the family Halobac-
teriaceae. The major polar lipids were identified as phospha-
tidylglycerol, phosphatidylglycerol phosphate methyl ester and 
unidentified lipids. According to the results of phylogenetic, 
phenotypic and chemotaxonomic analyses, we designate strain 
CBA1114T as Halostella salina gen. nov., sp. nov., which repre-
sents a novel species of a novel genus within the family Halo-
bacteriaceae.

P12 -112

Characterization of New Tagatose-Producing Enzyme, 
ʟ-Arabinose Isomerase, from Clostridium hylemonea

Hye-Jin Kim*, Tien-Kieu Nguyen, Sang-Ho Yoo
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

ʟ-Arabinose isomerase (EC 5.3.1.4) is an intracellular enzyme 
that catalyzes the conversion of not only ʟ-arabinose to ʟ-ribu-
lose but also ᴅ-galactose to ᴅ-tagatose. In this study, the gene 
araA coding for a ʟ-arabinose isomerase from Clostridium 
hylemonea DSM 15053 was cloned. This gene is composed of 
1,506 nucleotides and encodes a protein of 501 amino acid 
residues that is equivalent to the molecular mass of 57 kDa. 
This newly expressed ʟ-arabinose isomerase was successfully 
purified to electrophoretic homogeneity with Ni-NTA affinity 
chromatography. The resulting purified enzyme exhibited the 
greatest activity at 50°C, pH 7-7.5, with metal ion as a cofactor. 
The bioconversion yield of ᴅ-tagatose using the Clostridium 
hylemonea ʟ-arabinose isomerase reached 45% at 60°C after 2 
h, from 10 mM of ᴅ-galactose. Mass production of ᴅ-tagatose 
in this bioconversion process resulted in almost identical yield 
compared to the outcome from test-tube scale experiment. 
From the results of this study, it is envisaged that ʟ-arabinose
isomerase from Clostridium hylemonea can be potential candi-
date for applying it as a new source of ᴅ-tagatose producing 
enzyme.

P12 -111

Functional Expression and Enzymatic Characterization 
of Cyclomaltodextrinase from Leuconostoc 
pseudomesenteroides

Jung-Min Lee*, Gyeong-Hwa Nam, Chung-Il Jeong, Yewon 
Kang, Chae-Yeon Kim1, Hee-Soo Kim1, Su-Kyeong Kim1, 
Tae-Jip Kim
Brain Korea 21 Center for Bio-Resource Development, 
Graduate School of Chungbuk National University, Korea, 
1Cheongwon High School, Korea

There are three subclasses of cyclodextrin-degrading enzymes: 
cyclomaltodextrinases (CDases; EC 3.2.1.54), maltogenic amy-
lases (EC 3.2.1.133), and neopullulanases (EC 3.2.1.135). Based 
on their catalytic properties and structural similarities, CDase-
family enzymes belong to Glycoside Hydrolase (GH) family 13, 
which show the broad hydrolyzing activity against various sub-
strates, such as cyclodextrins, starch, pullulan, and acarbose. 
CDases have been known to possess a (β/α)8-barrel structure 
with four highly conserved regions and to have versatile trans-
glycosylation activities and substrate preferences. In the present 
study, based on microbial genome databases, a novel CDase 
(LepsCD) gene was firstly found from a lactic acid bacterium, 
Leuconostoc pseudomesenteroides KCTC 3652, which encodes 
594 amino acids with a predicted molecular mass of 68,707 Da. 
To date, some limited numbers of CDases have been reported 
from common lactic acid bacteria such as Lactobacillus and 
Lactococcus species. Recombinant LepsCD with C-terminal 
six-histidines was expressed and purified from E. coli, and its 
enzymatic properties were characterized in detail.

P12 -113

Isolation, Identification and Characterization of γ
-Aminno Butyric Acid (GABA) Producing Bacteria

Jae Young Son*, Hyun-Ju Lee, Yu Ri Choe, Sang-Jae Lee, In 
Soon Choi1, Jae Hak Sohn
Major in Food Biotechnology, Division of Bioindustry, College 
of Medical and Life Sciences, Silla University, Korea, 
1Department of Biological Science, College of Medical and Life 
Sciences, Silla University, Korea

GABA has several physiological functions, such as anti-hypoten-
sive, anti-diabetic and diuretic effect. The purpose of this study 
is to isolate and identify GABA producing lactic acid bacteria 
(LAB) from makgeolli, traditional fermented food and then 
establish the optimal culture conditions for GABA production. 
Makgeolli-derived LABs were isolated from 64 strains using 
MRS agar plate. The GABA production ability of the isolated 
strains was evaluated by TLC and RP-HPLC analysis. As a result, 
strain B-134 was selected as an excellent candidate for GABA 
production. Phylogenetic analysis based on 16S rRNA sequences 
indicated that this strain is related to members of the genus 
Lactobacillus and showed high sequence similarity to L. plan-
tarum subsp. plantarum ATCC 14817 (99.93%). The optimal 
condition for GABA production was 37°C, pH 5.7, 0% NaCl, 3% 
(w/v) MSG. In the optimal culture condition for GABA produc-
tion, the concentration of GABA increased and reached to 56 
mM within 36 h cultivation.
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Comparison of Hydrolysis Characteristics of Alginate 
and Sea-Tangle Extract by Pseudoalteromonas sp. 
Strain SB-1493 

Jae Young Son*, Yu-Na Lee, Hyun-Ju Lee, Yu Ri Choe, Yu Jin 
Son, Min Ju Kang, Hyun Jeong Oh, Sang-Jae Lee, In Soon 
Choi1, Jae Hak Sohn
Major in Food Biotechnology, Division of Bioindustry, College 
of Medical and Life Sciences, Silla University, Korea, 
1Department of Biological Science, College of Medical and Life 
Sciences, Silla University, Korea

In the present study, it is an object to establish the conditions 
for improving the anti-diabetic effect of sodium alginate and 
sea-tangle extract using crude enzyme derived from the Pseu-
doalteromonas sp. strain SB-1493. Crude enzyme solution from 
23 candidate strains was obtained via centrifugation after cul-
tured at 25°C, 150 rpm for 2 days into MSM liquid medium. The 
alginate hydrolytic activity using crude enzymes (1 part) was 
determined through reducing sugar and TLC analysis after reac-
tion with 0.1% sodium alginate solution (9 parts) for 1 h at 40°C.
As a results, Pseudoalteromonas sp. strain SB-1493 was selected 
as an excellent candidate. The Crude enzyme solution of stain 
1493 strain was efficient hydrolysis of 0.1-2% Na-alginate. Fur-
ther, sea-tangle extract of 7 to 21°Bx obtained by ethanol hot 
water extraction showed weak hydrolysis. PTP1B inhibitory 
activity was measured using sodium alginate and sea-tangle 
extract treated with the crude enzyme of strain SB-1493. The 
IC50 values were relatively 21.31 and 0.14 μg/mL.

P12 -116

Quality Characteristics of Gaeryangmerou Wine Using 
Acid-degrading Yeast

Chanwoo Kim*, Jin-A Jeon, Ji-Eun Kang, Han-Seok Choi, 
Soo-Hwan Yeo, Seok-Tae Jeong
Fermented Food Science Division, National Institute of 
Agricultural Science, Korea

‘Gaeryangmerou’ (Vitis spp.) has superior properties compared 
to other varieties as wine color or body. However, due to the 
strong acidity, palatability is reduced. This study investigated 
the quality characteristics of gaeryangmerou wine using acid-
degrading yeast Pichia kudriavzevii (Y1). Experiments were 
compared with four commercial yeasts (EC-1118, Fermivin, 
D-47, K1-v1116). Alcohol and soluble solids contents of wine 
fermented with Y1 were 11.93±0.12% and 8.47±0.25°Bx, respec-
tively. It showed the fermentation characteristics of a typical 
wine. Total acid content of wine (Y1) is 0.86±0.01%, decreased 
by approximately 0.13% compared to the other treatments. 
Tartaric and malic acids are the major acids in gaeryangmerou. 
Malic acid content of wine (Y1) was decreased by about 25.12% 
compared to the other treatments. However lactic, acetic, citric, 
succinic and fumaric acids showed no significant differences. 
Volatile acid and pH contents were 244.20±9.63 mg/L and 
3.94±　 0.08. It may have a negative effect on the long-term 
aging of the wine quality.

P12 -115

The Growth Kinetics and Metabolic and Antioxidant 
Activities of the Functional Synbiotic Combination of 
Lactobacillus gasseri 505 and Cudrania tricuspidata 
Leaf Extract 

Ji Young Lee*, Su Gyeong Kim, Kyung Su Kim, Yong Kook 
Shin, Nam Su Oh
R&D Center, Seoul Dairy Cooperative, Korea

The aim of the present study was to investigate the growth 
kinetics and fermentation metabolism of the specific synbiotic 
combination. Fermentation was carried out in synthetic media 
and milk with or without Cudrania tricuspidata leaf extract (CT) 
supplementation using L. gasseri 505. Whole genome sequen-
cing was conducted to verify the novelty of strain. The addition 
of CT accelerated the acidification rate, supporting the growth 
of L. gasseri 505, and the production of fermentation metabo-
lites also increased during fermentation of CT-supplemented 
synthetic media and milk. In particular, the formic acid and 
propionic acid in CT was utilized during fermentation of milk. 
Moreover, the antioxidant capacity of CT-supplemented fer-
mented milk increased due to the release of bioactive com-
pounds until the exponential phase, after which the antioxi-
dant activity declined due to degradation and loss of potency. 
Therefore, this study established that L. gasseri 505 efficiently 
utilized the CT-related nutrients resulting metabolites with 
health-promoting effects, although it is necessary to control 
the fermentation time to obtain dairy products with optimum 
functionality.

P12 -117

Genome Sequence and Characterization of 
Lactobacillus sakei FBL1 Isolated from Mukeunji

Ei-Seul Kim*, Yoonju Lee, Jae-Hwan Kim, Hae-Yeong Kim
Institute of Life Sciences & Resources and Department of 
Food Science and Biotechnology, Kyung Hee University, Korea

The genome sequence of L. sakei strain FBL1 with bile acid 
tolerance, isolated from mukeunji was analyzed in this study. 
Draft genome sequencing was performed using an Ion Torrent 
Personal Genome Machine (PGM) system and a 318 semicon-
ductor chip with 400-bp sequencing reads. A total of 4,048,495 
reads, with an average read length of 320 bp, were generated. 
Reference-based assembly was carried out using SPAdes version 
3.1.0, with L. sakei 23K as the reference genome. Assembly of 
the reads resulted in 44 contigs (500 bp, 541 to 287,097 bp, N50

length 116,042 bp). The total draft genome size was 2,005,160 
bp with a GC content of 41%. A total of 1,972 coding sequences, 
76 RNA genes, and 296 subsystems were revealed by the RAST 
server. The genome includes the production of a colicin V syn-
thesis protein, adhesion and multidrug resistance efflux pumps, 
as well as those containing resistance genes, beta-lactam anti-
biotics, bile salt (choloylglycinehydrolase), and fluoroquinolones.
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Conditions of Culturing and Screening of Mushroom 
Mycelia on Lipid Soybean-sprout Media

In Won Kim1*, Sanghyeob Sim1, Hyebin Lee1, Eunin Yang2, 
Youngsoo Kim1,2

1Department of Food Science and Technology, Chonbuk 
National University, Korea, 2Research Center for Industrial 
Development of Biofood Materials, Chonbuk National 
University, Korea

To promote the usefulness of the soybeans that are unqualified 
for bean sprouts, this study tried to convert isoflavons existing 
in soybeans to their phytoestrogen type, aglycone by using 
mushroom mycelia. The mushroom mycelia 13 strains were 
cultivated in PDA media. Irpex lacteus KCTC26201 (IL), Pleurotus 
ostreatus (PO), and Tricholoma matsutake KCTC26249 (TM) 
mycelia grew fastest on liquid sprout-media (at 25°C, 120 rpm).
The β-glucosidase activity, pH and inoculum volume of each 
mycelium were observed every 5 days for 20 days. The β-glu-
cosidase activity of IL, PO, and TM mycelium on 5% liquid 
sprout-media was 13.1 unit/g, 13.1 unit/g, 16.9 unit/g, respec-
tively. They are approximately 3 folds higher than their initial 
activities (3.16 unit/g, 4.76 unit/g, 6.3 unit/g). The amount of 
mycelium of IL, PO, and TM were 2.31±0.14-2.50±0.05 g/dL, 
2.34±0.11 -2.48±0.03 g/dL, 2.32±0.07-2.56±0.13 g/dL dry cell 
weight, in 5-10% (v/v) inoculum volumn, respectively, which 
were significant difference values (p<0.05). It was determined 
that the most appropriate conditions for their culturing were 
second activation of the mycelium in 5-10% (v/v) inoculum 
volume and 5-7 days on 5% liquid sprout-media.

P12 -120

Characteristics of Weissella cibaria Phage and 
Bacteriophage profile in Fermented Radish Kimchi

Won Jung Park*, Jae-Hyung Park, Young-Duck Lee1, 
Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon 
University, Korea, 1Department of Food Science, Seowon 
University, Korea

Bacteriophage in dongchimi, types of watery kimchi have been 
studied. During dongchimi fermentation for 15 days at 4°C and 
20°C, the virus like particle (VLP) was average 108 particle/mL 
by fluorescent microscope and FACS. VLP showed average 107

events/mL until fermentation 9 days and after that it decreased 
to 104 events/mL at 20°C. However, lactic acid bacteria abund-
ance was increased from 4 log CFU/mL to 7 log CFU/mL at 20°C
fermentation. VLP abundance was averaged at 107 events/mL 
until fermentation and not notablely changed at 4°C. To analyze 
the characteristics during dongchimi fermentation, the phage 
was isolated. Isolated phage was designated as WCP30, which 
infected W. cibaria. Stability of WCP30 phage at pH5 was high. 
Stability of WCP30 phage at pH3 and pH4 was relatively stable 
that reduced by 1.2-1.5 log PFU/mL. However, WCP30 was rela-
tively unstable at pH2, pH7, and pH10. WCP30 morphology 
belonged to Siphoviridae family. The WCP30 genome size was 
33,697 bp with a GC contents of 41.2%. WCP30 genome sequ-
ence showed low homology compared with reported phage. 
Therefore, bacteriophage seemed to exist lots and to have 
different characteristics for W. cibaria in fermented radish 
kimchi.

P12 -119

Microbial Characteristics Affect the Sensory Qualities of 
Korean Traditional Rice Sourdough, Jeung-pyun

Jae-Hyung Park*, Ye Won Kwon1, Nam Soo Han1, Jong-Hyun 
Park
Department of Food Science and Biotechnology, Gachon 
University, Korea, 1Brain Korea 21 Center for Bio-Resource 
Development, Division of Animal, Horticultural, and Food 
Sciences, Chungbuk National University, Korea

Fermenting sourdough positively influences the dough’s pro-
perties. A traditional sourdough in Korea, has been used to 
make a sponge-like rice cake (jeung-pyun) after fermenting rice 
flour with rice wine (makgeolli). The aim of this study was to 
investigate the microbial compositions in different rice wines 
and their effects on rheological properties of sourdoughs and 
their cakes. For this, 3 sourdoughs were prepared by inocula-
ting 3 commercial rice wines (S-wine, J-wine, and N-wine). As 
results, S-wine resulted in the best properties in dough expan-
sion and cake softness (TPA hardness value, 60.67±5.82), in 
color (L-value 72.21±1.12). Microbial diversity analyses using 
selective media showed that S-wine had high population in LAB 
(7.87±0.11 log CFU/mL) and in yeasts (7.76±0.15 log CFU/mL). 
Pyrosequencing analyses revealed that J-wine had diverse LAB 
biota compared to N-wine, including different hetero-type LAB. 
This study demonstrates that different microbial pre-cultures 
affect the organoleptic qualities of Korean sourdough. The 
various strains isolated from S-wine can be used to develop a 
sourdough starter after analysis of their fermentation charac-
teristics.

P12 -121

Antioxidant Effects of Kudzu Extracts Fermented by 
Dongchunghacho Mycelium

Da Min Park*, Hyo-cheol Ha
Division of Bio-technology and Convergence, Daegu Haany 
University, Korea

This study was carried out to investigate the antioxidant activity 
of Kudzu extracts fermented by dongchunghacho mycelium. 
The antioxidant activities of Kudzu extracts fermented by dong-
chunghacho mycelium were higher than the control group in 
all experiments. In particular, the Kudzu extracts fermented by 
Cordyceps militaris mycelium showed a 1.5 times higher anti-
oxidant activity than the control group in the ABTS radical sca-
venging activity. These results suggest that the Kudzu extracts 
fermented with dongchunghacho mycelium by solid culture is 
considered a valuable material as a functional food.
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Functional Characterization of Purified Pear Protease 
and Its Proteolytic Activities with Casein and 
Myofibrillar Proteins

So-Jin Yang1*, Seung-Hee Nam2, Jin-A Ko3, Young-Min Kim1,3

1Department of Food Science and Technology and BK 21 Plus 
Program, Chonnam National University, Korea, 2Department 
of Food Science and Technology, Chonnam National 
University, Korea, 3Bio-energy Research Center, Chonnam 
National University, Korea

This study was performed to characterize pear protease proteo-
lytic activity and investigate the use of pear protease as a meat 
tenderizer. Pear protease was purified and stabilized by 5% dex-
trin during lyophilization (dry) or concentration (liquid). Pear 
protease was further characterized with respect to pH, thermo-
dynamics, and enzyme kinetics. Pear protease was stable at a 
pH range of 5-8 with an optimum pH of 6.5. From Arrhenius 
plots, liquid protease showed higher temperature dependency 
(23.49 kJ/mol) than dry protease (18.62 kJ/mol) due to its 
higher activation energy. The kcat/Km, catalytic efficiency of 
enzyme, was similar with 2.9 and 2.7 μM/min with dry and 
liquid proteases. Pear protease was evaluated for its proteo-
lytic activities with casein and beef myofibrillar proteins by 
individually and combination with fig and kiwifruit proteases. 
These result indicated that pear and kiwifruit proteases could 
be complementary to be a desirable product for meat tende-
rization.

P12 -124

Synthesis and Characterization of Glucosyl Stevioside 
Using Leuconostoc dextransucrase

So-Hyeon Lee1*, Gyung-Bin Park2, Seung-Hee Nam2, Jin-A 
Ko3, Young-Min Kim1,3

1Department of Food Science and Technology and BK 21 Plus 
Program, Chonnam National University, Korea, 2Department 
of Food Science and Technology, Chonnam National 
University, Korea, 3Bio-energy Research Center, Chonnam 
National University, Korea

Glucosyl stevioside was synthesized via transglucosylation by 
dextransucrase from Leuconostoc citreum KM20 (LcDexT), form-
ing a-d-glucosyl stevioside. A production yield of 94% was 
reached after 5 days of LcDexT reaction at 30°C. Glucosyl stevio-
side induced a 2-fold improved quality of taste and sweetness, 
compared to stevioside. After 15 days of storage at 25°C, 98% 
of glucosyl stevioside in an aqueous solution was present in a 
soluble form, compared to only 11% for stevioside or rebaudio-
side A. Furthermore, glucosyl stevioside exhibited a similar or 
improved stability in commercially available soft drinks, when 
compared to stevioside and rebauidoside A. These results sug-
gest that glucosyl stevioside could serve as a highly pure and 
stable sweetener in soft drinks.

P12 -123

Optimum Fermentation Condition for Korean 
Traditional Rice Sourdough, Jeung-pyun, Added with 
Rice Wine, Makgeolli

Jae-Hyung Park*, Ye Won Kwon1, Nam Soo Han1, Jong-Hyun 
Park
Department of Food Science and Biotechnology, Gachon 
University, Korea, 1Brain Korea 21 Center for Bio-Resource 
Development, Division of Animal, Horticultural, and Food 
Sciences, Chungbuk National University, Korea

Sourdough is fermented by LAB and yeast to give better bread 
flavor and texture. A sponge-like cake (jeung-pyun) has been 
made of a rice sourdough by mixing with rice wine (makgeolli). 
The aim of this study was to optimize the fermentation condi-
tion of the rice sourdough for better flavor and texture. For this, 
rice flour was mixed with a commercial rice wine which was 
the best product were measured fermentation at different 
temperatures at 25, 30, and 35°C. In gas production test to 
measure heights of rice sourdough, higher temperature resulted 
in the large volume expansion. Higher temperatures resulted in 
rapid decrease of pH and increased of titratable acidity. In tex-
ture profile analysis, higher temperatures resulted in decreased 
hardness. In sensory test, high temperature condition gave a 
better mouth feeling due to higher softness but a non-favored 
taste owing to the strong acidic odor. Therefore, in sensory, the 
optimum fermentation condition result was at 30°C for 6 h. 
This study demonstrates yeast and LAB play important roles in 
fermenting rice sourdough and choosing the optimum fermen-
tation condition is critical enough to produce the best quality 
of rice cake.

P12 -125

Effect of Alcohol Content on the Quality Characteristics 
of Makgeolli with Chinese Matrimony Vine

Seungui Cheon1*, Han Sub Kwak2, Younggi Choi1, Jiae Park1, 
Inyoung Kim1, Chanhee Lee1, Yunbum Lee3, Dongmi Lee3, 
Sung Hoon Oh4, Youngseung Lee1,5, Misook Kim1,5, Yoonhwa 
Jeong1,5

1Department of Food Food Science and Nutrition, Dankook 
University, Korea, 2Research Group of Cognition and Sensory 
Perception, Korea Food Research Institute, Korea, 3Arirang 
Jujo Co., Ltd., Korea, 4Department of Food Science and 
Biotechnology, Shin Ansan University, Korea, 5Instittute of 
Global Food Industry, Dankook University, Korea

The objective of this study was to investigate the effect of alcohol 
content in makgeolli made with Chinese matrimony vine (M-CMV) 
to the sensory profile and consumer acceptability. The M-CMVs 
were prepared with 6, 7, 8, and 9% of alcohol contents. Descrip-
tive analysis of M-CMV was performed with six trained panelists. 
Thirteen attributes were generated and the intensities were 
alcohol content dependent. Consumer acceptance test was 
conducted with 57 consumers. The highest accepted sample 
was 7% M-CMV (5.8) and followed by 6% M-CMV (5.6). The 
commercial rice makgeolli (CRM) had the lowest consumer 
acceptance. Consumers were divided into two segments by 
clustering analysis. Majority of consumers (n=38) preferred 
M-CMV and did not liked commercial sample. Only 19 consumers 
showed highest acceptance ratings for the CRM; however, these 
consumers also liked 6 and 7% M-CMV as well. Partial least 
square regression analysis revealed moderate intensities of 
attributes were related with the higher consumer acceptability. 
The optimized alcohol content for the highest consumer accept-
ance by the linear regression model was 6.7%.
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Antimicrobial Mechanisms of Persimmon (Diospyros 
kaki L.) Extracts against Vibrio parahaemolyticus

You Jin Kim*, Mi-Kyung Park
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Antimicrobial mechanisms of antibiotics are categorized into 
three mechanisms: the inhibition of cell wall synthesis, protein 
synthesis, and nucleic acid synthesis. The purpose of this study 
was to investigate the antimicrobial mechanism of persimmon 
extracts against Vibrio parahaemolyticus focusing on the inhi-
bition of cell wall synthesis and protein synthesis. The flesh and 
peel of persimmon were extracted with water, 80% ethanol, 
and 80% methanol. Antimicrobial activity of each extract was 
investigated using a disc diffusion method. Impact of methanol 
extract of flesh (MEF) on the cell wall synthesis of V. parahae-
molyticus was identified by TEM. Bradford assay and SDS-PAGE 
were performed to identify the protein leakage from cell wall 
and inhibition of protein synthesis. Among all extracts, MEF 
showed excellent antimicrobial activity with a clear zone size of 
45.00±1.73 mm. TEM images of V. parahaemolyticus after 
exposure to MEF showed the partial damages of the cell wall. 
The results of Bradford assay and SDS-PAGE confirmed that 
MEF had an effect on the damages of the cell wall and the 
inhibition of the protein synthesis in V. parahaemolyticus.

P12 -128

The Flavor Characteristics of Heated Treatment 
Makgeolli during Types of Base Material

Yoo Deok Park*, Hyun Soo Kim, Chan Woo Kim, Ji Eun Kang, 
Han Seok Choi, Seok Tae Jung
Fermented Food Science Division, National Institute of 
Agricultural Science, Korea

This study was analyzed using the Gas chromatography Mass 
Spectrometry (GC/MS) and Electronic nose in order to showed 
differences of volatile flavors compound and multiple flavors 
characteristics during the heated treatment. Makgeolli brewed 
with this each of main fermentation material which were rice 
(Rice makgeolli: RM) and wheat flour (Wheat makgeolli: WM). 
Regarding the most noticeable was changed by heated treat-
ment, the showed found positve correlation Isobutyl alcohol 
and furfural in RM and butyric acid and dimethyl disulfide in 
WM. For that reason, as a way to investigate differences in flavors, 
the was showed carried out discriminant function analysis, in 
conclusion, present patterns of the multiple flavors, results 
revealed that after the process of heated treatment, positive 
correlations on a vertical axis were observed which proved 
show different the patterns could be before and after the heated 
treatment. In conclusion, the heated treatment of makgeolli
was changed not only volatile flavors components but also mul-
tiple flavors.
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Glucosyl Rubusosides by Dextransucrases Improve the 
Quality of Taste and Sweetness

So-Yeon Kim1*, Min-Ho Jo2, Seung-Hee Nam2, Jin-A Ko3, 
Young-Min Kim1,3

1Department of Food Science and Technology and BK 21 Plus 
Program, Chonnam National University, Korea, 2Department 
of Food Science and Technology, Chonnam National 
University, Korea, 3Bio-energy Research Center, Chonnam 
National University, Korea

Glucosyl rubusosides were synthesized by two dextransucrases. 
LcDexT was obtained from Leuconosotoc citreum, that LlDexT 
was obtained from Leuconostoc lactis. LcDexT and LlDexT regio-
selectively transferred a glucosyl residue to the 13-O-glucosyl 
moiety of rubusoside with high yield of 59-66% as analyzed by 
TLC and HPLC. Evaluation of the sweetness of these glucosyl 
rubusosides showed that their quality of taste, in particular, 
was superior to that of rubusoside. These results indicate that 
transglucosylation at the 13-O-glucosyl moiety of rubusoside 
by different regioselective dextransucrases can be applicable 
for increasing its sweetness and quality of taste.

P12 -129

Complete Genome Sequence of Lactobacillus 
plantarum JBE245

Jun Heo*, SaeBom Jeon, Tai-Boong Uhm
Department of Biological Sciences, Chonbuk National 
University, Korea

Lactobacillus plantarum is a widespread species of lactic acid 
bacteria in natural environments. Adjusting the various environ-
ments, L. plantarum appear various phenotypic and genetic 
diversity among the strains. As a result, some of strains has 
useful characteristics in the food fermentation and probiotic 
food. Thus, we isolated L. plantarum from Korean traditional 
fermented food and selected JBE245 strain having useful fer-
mentation and probiotic characteristics in the meju. For the 
search of useful genes in genomic levels, we have sequenced 
whole genome of L. plantarum JBE245. As a result, it has a 
single circular DNA chromosome consisting of 3,262,611 bp 
and does not contained any plasmid DNA. This chromosome 
has contained 3,043 predicted genes containing 2,907 coding 
DNA sequence (CDS) and 45 pseudo genes, 16 rRNA genes, 71 
tRNA genes and 4 non-coding RNA (ncRNAs) genes. This genome 
sequence of JBE245 was registered for the NCBI Genbank (acces-
sion no. CP014780).
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Alcohol Fermentation Characteristics of 
Wickerhamomyces anomalus Isolated from Korean 
Traditional Nuruk

Jin Hoon Choi1*, Gye Won Kim2, Cheon Suk Park3, Jae-Yong 
Shim1,2

1Department of Food & Biotechnology, Hankyong National 
University, Korea, 2Brewing Research Center, Hankyong 
National University, Korea, 3Graduate School of Biotechnology 
and Institute of Life Sciences & Resources, Kyung Hee 
University, Korea

In this study, brewing characteristics of Wickerhamomyces ano-
malus isolated from traditional nuruk were investigated in com-
parison with S. cerevisiae, a yeast used for traditional Korean 
alcoholic beverages in industry. The effects of two saccharifying 
agents, ipkuk produced by inoculating A. luchuensis and the 
improved ‘Bio-nuruk’, were also observed. Consequently, W. 
anomalus produced 2.7% and 1% more alcohol with the simul-
taneous saccharification of ipkuk and improved nuruk, respec-
tively, than S. cerevisiae. In addition, W. anomalus produced 
greater amount of succinic and lactic acid than S. cerevisiae. 
This study demonstrated the potential of W. anomalus for the 
industrial production of alcoholic beverage.

P12 -132

Microbial Inactivation Effect of High Hydrostatic 
Pressure Treatment (HHPT) of Persimmon Juice

Sua Im*, Ami Yoo, Jin Sook Kim, Gyoung Mi Kim, Song Yi 
Choi, Gi Chang Kim
National Institute of Agricultural Sciences, Korea

Fruit and vegetable juices were usually used to heat treatment 
for pasteurization. However, heat treatment inevitably damages 
the juice’s natural properties. High hydrostatic pressure (HHP) 
treatment was reduced to microbial growth while it was main-
tained natural properties of foods. In this study, we investigated 
microbial inactivation (bacteria, coliforms and molds) of persi-
mmon juice treated with HHP (200, 400, and 600 MPa for 5, 
10, and 30 min). After treatment of HHP-persimmon juice (200 
MPa, 5/10/30 min), the number of bacteria and coliforms were 
decreased by 1-2 log CFU/mL, respectively. And, microbial growth 
(bacteria, coliforms and molds) were undetected on HHP-per-
simmon juices (400, 600 MPa for 5, 10, and 30 min). According 
to the results, high hydrostatic pressure treatment technique 
significantly reduced microbial growth in persimmon juice.

P12 -131

Enhanced Xylose Transport Efficiency by 
Overexpression of Arabinose Symporter AraE in 
Recombinant Saccharomyces cerevisiae

Jaepil Han*, Hyun-Soo Lee, Jun-Seok Kwak, Tae-Yup Kim, 
Ji-Young Kim, Hyo-Joo Kim, Yong-Cheol Park
Department of Bio and Fermentation Convergence 
Technology, Kookmin University, Korea

Xylose is one of abundant mono-sugars in cellulosic biomass. 
Developing robust microbial systems with efficient xylose 
transporting ability is a pre-requisite for production of biofuels 
and biochemicals. In order to the improve xylose-transporting 
ability, the araE gene coding for an arabinose: H+ symporter 
(AraE) from Bacillus subtilis was overexpressed in recombinant 
Saccharomyces cerevisiae lacking all hexose transporters. To 
convert xylose into xylitol, the XYL1 gene was additionally 
expressed. The resulting strain of EMXR p405HXT_AraE exhibited 
a 4.2-fold higher xylose consumption rate and a 5.5-fold higher 
maximum xylitol productivity than the control strain in a medium 
with xylose only. The araE gene was then expressed in recom-
binant S. cerevisiae capable of metabolizing xylose into ethanol. 
As a result, xylose consumption rates were improved by 40-98% 
in the medium with 2-10% (v/v) xylose compared to those for 
the control strain. These results indicated that AraE protein 
might be a potent xylose transporter and confer higher xylose 
consuming ability to S. cerevisiae.

P12 -133

Identification of Pathogenic Factors in Klebsiella 
pneumoniae by Impedimetric Sensor

Thi Ngoc Duyen Huynh*, Young-Rok Kim
Graduate School of Biotechnology & Department of Food 
Science and Biotechnology, College of life Science, Kyung Hee 
University, Korea

Pathogenesis of Klebsiella pneumoniae is attributed from two 
of the major surface-located virulence factors which includes 
lipopolysaccharide and type 1 fimbriae. They facilitate the infec-
tion process of Klebsiella into epithelial cell of respiratory and 
urinary tract by adhesion to carbohydrate receptor on epithelial 
cell and destruction of layer covering cells. Mucin and mannose 
are biological components of epithelial cell surface, which are 
associated with bacterial adhesion. Here, we evaluated the 
adhesion of K. pneumoniae KCTC 2242 and its isogenic mutants 
counterparts devoid of capsule (ΔwabG) and fimbriae (ΔfimA), 
to mucin and D-mannose coated surface using impedimetric 
sensing system. The ΔfimA mutant was found to have lower 
affinity towards D-mannose surface compared to its parental 
strain. However, K. pneumoniae 2242 ΔwabG mutant strain 
was found to have an impaired capsule, which resulted in signi-
ficantly reduced ability to bind to the mucous layer. The impedi-
metric sensing system developed in this study would serve as a 
useful tool to monitor the interaction between pathogenic bac-
teria and host cell and to elucidate the factors associated with 
pathogenesis.
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Antimicrobial Activity of Kimchi Ingredients Extracts 
against Gastrointestinal Pathogens during a Different 
Fermentation Period

Seul Ki Lim*, Min-Sung Kwon, Jieun Lee, Ja-Young Jang, 
Young Joon Oh, Eunjung Lee1, Ilseob Lee2, Man Seong Park2, 
Byunghee Ryu3, Young-Do Nam1, In-Ho Kim1, Hak-Jong Choi
Microbiology and Functionality Research Group, World 
Institute of Kimchi, Korea, 1Korea Food Research Institute, 
Korea, 2Department of Microbiology, College of Medicine, and 
Institute for Viral Diseases, Korea University, Korea, 3R&D 
Center, Daesang FNF Co., Ltd., Korea

To assess whether the kimchi ingredients, green onion and ginger, 
possess an antimicrobial activity during kimchi fermentation, we 
prepared Chinese cabbage kimchi ethanol extracts (in DMSO, pH 7.0) 
without or with the supplementation of green onion or ginger and 
evaluated their antimicrobial effects at different stage of fermenta-
tion [fresh kimchi (pH 6.3), short term ripened kimchi (pH 5.7), opti-
mally ripened kimchi (pH 4.5) and over-ripened kimchi (pH 4.1)] 
against Bacillus cereus, E. coli O157:H7, Helicobacter pylori and 
Salmonella enterica serovar Typhimurium. All kimchi samples exhi-
bited the growth inhibitory effects against S. Typhimurium, whereas 
the antimicrobial activities of optimally- and over-ripened kimchi 
samples were effective against H. pylori, B. cereus, E. coli O157:H7, 
and S. Typhimurium. In addition, green anion or ginger-supplemented 
kimchi showed a higher antimicrobial activity than standard kimchi. 
These results suggest that the antibacterial effect of green onion or 
ginger-supplemented kimchi was markedly enhanced during kimchi 
fermentation and the consumption of green onion or ginger-supple-
mented kimchi may prevent gastrointestinal bacterial infections.

P13 -002

Free and Bound Form Bioactive Compound Profiles in 
Germinated Adzuki Bean (Vigna angularis)

Yeong Mi Ji*, Min Young Kim, Sang Hoon Lee, Gwi Yeong 
Jang, Nara Yoon, Eun Hee Kim, Kyung Mi Kim1, Junsoo Lee, 
Heon Sang Jeong
Deptment of Food Science and Biotechnology, Chungbuk 
National University, Korea, 1Department of Agrofood 
Resources, National Academy of Agricultural Science, Rural 
Development Administration, Korea

This study investigated the transition between the free and 
bound forms of functional compounds in germinated adzuki 
bean. Adzuki bean was germinated at 25°C over 6 days and 
then the free and bound forms of functional compounds were 
extracted. Total free polyphenol, flavonoid, and phenolic acid 
contents in raw adzuki bean increased from 5.49 mg GAE/g, 
4.53 mg CE/g, and 315.67 μg/g to 1.44 mg GAE/g, 0.64 mg CE/g, 
and 206.81 μg/g, respectively, by 6 days after germination. 
Among phenolic acid compounds, homogentistic acid, gentisic 
acid, chlorogenic acid, (+)-catechin, phloretic acid, ρ-coumaric 
acid, ferulic acid, veratric acid, naringin, hesperidin, salicylic 
acid, protocatechuic aicd, naringenin, hesperitin and biochanin 
contents increased with increasing germination periods. Total 
anthocyanin and anthocyanidin contents in adzuki bean decr-
eased from 29.51 mg/100 g and 98.22 mg/100 g to 4.51 mg/100 g
and 27.07 mg/100 g, respectively, after germination 6 days. 
These results suggest that the germination process increased 
compound functionality in adzuki bean.

P13 -001

Functional Contents of Different Varieties of Barley 
Powder with Varying Degrees of Milling

Eun Hee Kim*, Yoon Jeong Lee, Gwi Yeong Jang, Min Young 
Kim, Nara Yoon, Yeong Mi Ji, Mi Ja Lee1, Junsoo Lee, Heon 
Sang Jeong
Department of Food Science and Technology, Chungbuk 
National University, Korea, 1Department of Crop Foundation 
Division, National Institute of Crop Science, Korea 

This study investigated the changes in functional components 
of barley powder produced from different grain varieties (Dahan, 
Hinchalssalbori, Heukgwang, Huknuri and Boseokchal) and 
varying milling degrees (27, 23, 19, and 15%). Total polyphenol 
contents increased with a decrease in the milling degree, with 
content ranges of 0.97-1.40, 1.19-1.66, 1.22-1.77, 1.30-1.93, 
and 1.46-2.12 mg/g, respectively. Total flavonoids content also 
increased with a decrease in the milling degree. The total poly-
phenol and flavonoids contents were the highest in barley 
powder from Huknuri and Boseokchal grains. Total dietary fiber, 
arabinoxylan, and GABA contents increased with a decrease in 
the milling degree. As the milling degrees decreased, β-glucan 
contents, which was the highest in Hinchalssalbori and Boseok-
chal, decreased with ranges of 4.98-7.29, 5.26-7.03, 4.84-7.17, 
4.84-700, and 4.66-6.33 mg/100 g, respectively. These results 
provide useful data for selection of an appropriate variety and 
milling degree to achieve a high quality in barley processing.

P13 -003

Changes of Functional Components of Barley with 
Germination Periods

Yoonjeong Lee*, Gwiyeong Jang, Meishan Li, Minyoung Kim, 
Eunhee Kim, Mija Lee1, Heonsang Jeong
Department of Food Science and Biotechnology, Chungbuk 
National University, Korea, 1Division of Rice and Winter Cereal 
Crop, National Institute of Crop Science, Korea

This study investigated the changes in functional components 
of barley with germination periods. Germinated barley produced 
from different varieties (Kunalbori, Dahan, and Hinchalssaboril) 
and then germinated for 6 days. It was then analyzed for total 
polyphenol content, total flavonoids content, γ-aminobutyric 
acid content, hordenine content, total arabinoxylan content, 
and soluble arabinoxylan content. Total polyphenol contents 
increased with the germination period, with content ranges of 
1.47-3.83, 1.41-3.42, and 1.59-2.82 mg/g, respectively. Total 
flavonoid content ranges were 0.35-0.44, 0.31-0.44, and 0.22- 
0.37 mg/g, respectively. γ-Aminobutyric acid content increased 
significantly until germination 4 day, and then decreased after-
ward. And the content was the highest in Kunalbori at germi-
nation 4 day. Hordenine contents increased from N.D. at non- 
germinated barley to 1.52, 1.09, and 1.34 mg/100 g at germi-
nation 6 day. Total arabinoxylan, soluble arabinoxylan contents 
increased with the germination period. These results indicate 
that the germination period for increasing functional compo-
nents. We expect that this results will be useful in the manu-
facturing of food products.
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The Combined Effects of High Hydrostatic Pressure and 
Germination on Functional Compound Profiles in 
Adzuki Bean (Vigna angularis)

Min Young Kim*, Gwi Yeong Jang, Yoonjeong Lee, Meishan 
Li, Yeong Mi Ji, Nara Yoon, Sang Hoon Lee1, Kyung Mi Kim1, 
Junsoo Lee, Heon Sang Jeong
Department of Food Science and Biotechnology, Chungbuk 
National University, Korea, 1Department of Agrofood 
Resources, National Academy of Agricultural Science, Rural 
Development Administration

We investigated the influence of germination and high hydro-
static pressure (HHP) treatment conditions on the conversion of 
the functional compounds in adzuki bean. The adzuki bean was 
germinated at 25°C for three- or six-days, and then subjected to 
HHP at 0.1, 50, 100, or 150 MPa for 12 or 24 h. The highest total 
polyphenol content (5.36 mg GAE/g) and flavonoid content (0.91 
mg CE/g) were observed after germination for six days and HHP 
treatment at 100 Mpa for 24 h and 12 h, respectively. The total 
phenolic acid contents increased with increasing applied pressure 
from 88.86 to 208.26 μg/g (100 Mpa, 24 h). Phenolic acids can be 
divided into two categories; those that exhibit increased content 
upon HHP treatment, and those that exhibit decreased content. 
The increasing phenolic acids were gallic acid, chlorogenic acid, 
(+)-catechin, ρ-coumaric acid, ferulic acid, heperidin, salicylic acid, 
protocatechuic acid, cinnamic acid, and naringenin. The total 
anthocyanin content decreased with increasing applied pressure 
from 22.42 mg/100 g to 6.28 mg/100 g (150 MPa, 24 h). These 
results suggest that a combination of HHP and germination can 
lead to improved functionality in adzuki bean.

P13 -006

Subcritical Water Hydrolysis of Pumpkin Leaves

Sangbin Lim1,2*, Jeong-Yeon Ko1,2, Mi-Ok Ko1,2, Dong-Shin 
Kim1,2

1Department of Food Bioengineering, Jeju National University, 
Korea, 2Jeju Wellbeing Vegetables RIS System, Jeju National 
University, Korea

Enhanced production of individual phenolic compounds by 
subcritical water hydrolysis (SWH) of pumpkin leaves was investi-
gated at temperatures from 100 to 220°C at 20 min and at times 
from 10 to 50 min at 160°C. Total individual phenolic compounds 
gradually increased by 48.1, 52.2, and 78.4 μg/g at 100°C, 120°C,
and 140°C, respectively, and then greatly increased by 1,477.1 
μg/g at 160°C. The yields of caffeic acid and ferulic acid showed 
peaks at 20 min, while those of cinnamic acid, p-coumaric acid, 
p-hydroxybenzoic acid, and procatechuic acid showed peaks at 
30 min. Antioxidant activities such as DPPH and FRAP values 
gradually increased with hydrolysis temperature and ranged 
from 6.77 to 12.42 mg AAE/g and from 4.25 to 8.92 mmol Fe+2/
100 g, respectively. Color L* and b* values gradually decreased 
as hydrolysis temperature increased from 100°C to 140°C. At 
high temperatures (160°C to 220°C), L* and b* values decreased 
suddenly. The a* value peaked at 160°C and then decreased as 
temperature increased from 160°C to 220°C. These results sug-
gest that SWH of pumpkin leaves may enhance the production 
of phenolic compounds and antioxidant activities.

P13 -005

Determination of Microwave Drying Characteristics of 
Squash (Cucubita spp.) and Shiitake Mushroom 
(Lentinus edodes) 

Dong Young Lee*, Jeong Gill Park, Hyoung Gyu Park, Soojin 
Jun1, Seung Hyun Lee
Department of Biosystems Machinery Engineering, Chungnam 
National University, Korea, 1Department of Human Nutrition, 
Food and Animal Sciences, University of hawaii, USA

Microwave drying technology assisted with conventional ther-
mal methods has been developed for producing high quality 
dried agricultural product; however, there was a dearth of 
research regarding microwave drying mechanism for specific 
agricultural products. Therefore, this study was intended to 
investigate microwave drying characteristics of squash and 
shiitake mushroom. Domestic microwave oven was modified 
and the applied microwave power levels for drying experiments 
were from 630 W to 900 W with interval of 90 W. Samples were 
cut into two fixed size slices (squash 5 and 10 mm, shiitake 
mushroom: 6 and 12 mm in thickness). Dielectric properties (ε) 
of fresh and dried samples at different drying time were mea-
sured using vector network analyzer. Results showed that drying 
times of both samples decreased irrespective of thickness as 
microwave power level was increased; however, scorching was 
observed in both samples at the end of drying procedure. The 
measured dielectric properties of both sample at different drying 
time significantly varied depending upon moisture contents of 
both dried samples.

P13 -007

Cold Plasma Treatments for Improving Antioxidant 
Capacity, Solubility, and Dispersion Stability of Prickly 
Pear Cactus Fruit Powder and Its Extract

Su-Yeon Kim*, Eun Song Lee, Yeong Ji Oh, Sea Cheol Min
Department of Food Science and Technology, Seoul Women’s
University, Korea

Effects of cold plasma (CP) treatment (CPT) on antioxidant capa-
city and hydrophilicity of prickly pear cactus fruit powder (PP) 
and PP extract (PE) were investigated. CPT conditions varied 
with plasma generation power (600-900 W) and treatment time 
(10-40 min), and CP forming gas was argon. Antioxidant capacity 
was determined by DPPH radial-scavenging. Water solubility 
and dispersion stability were measured by ratio of water soluble 
solid and delta backscattering, respectively. Stability of func-
tional component was determined by quercetin content. The 
optimized CPT conditions of PP and PE were 856 W-36 min and 
644 W-36 min, respectively. After CPT at the optimal conditions,
antioxidant capacity of PP and PE all maintained (p>0.05). The 
water solubility of PE increased and delta backscattering of PP 
and PE all decreased (p<0.05). The quercetin contents of PP 
and PE were increased by 2.7 and 6.6 µg/mL, respectively (p<0.05).
Response surface model analysis exhibited that antioxidant 
capacities of PE were dependent on treatment power and time 
(p<0.05). CPT shows potential for improving antioxidant capa-
city and applicability of PP and PE in aqueous food systems.
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P13 -008

Development of Microwave-generated Cold Plasma 
Treatments for Improving Microbiological Safety and 
Storability of Cherry Tomatoes

Ji Hyeon Kim*, Sea Cheol Min
Biological Systems Engineering Laboratory, Department of 
Food Science and Technology, Seoul Women's University, 
Korea

Microwave-powered cold plasma (CP) treatment (CPT) has been 
investigated as a nonthermal intervention technology for im-
proving microbial safety and storability of cherry tomatoes. 
Helium (He) and helium-oxygen gas mixture (He-O2) were used 
as plasma-forming gas. Experimental variables designed by re-
sponse surface methodology were CP generation power (400- 
900 W) and treatment time (2-10 min). Cherry tomatoes with 
or without CPT were stored to investigate Salmonella inhibition 
and respiration rate during storage at 5 or 25°C. He-CPT at 827 
W for 9 min reduced Salmonella by 3.5±0.1 log CFU/sample 
with a temperature increase (3.5±0.6°C). The optimized He-CPT 
conditions against Salmonella inhibition were 900 W and 10 
min (R2=0.88) and the CPT maximally inactivated Salmonella by 
3.8±0.3 log CFU/tomato, with no morphological change of 
tomato skin. The CPT effectively improved microbial stability at 
5°C and did not significantly increase CO2 generation at 5 and 
25°C during storage (p>0.05). This study demonstrated that cold 
plasma has the potential use for a postharvest technology to 
improve microbial safety during storage, without exerting bio-
logical properties.

P13 -010

Evaluation of Natural Waxes as Oil-structuring Agents 
in Oleogels: Rheological, Thermal, and Oxidative 
Properties

Jeongtaek Lim*, Sungkwon Park, Jonggil Lee1, Suyong Lee
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 1KTS 
food Co., Ltd., Seoul, Korea

Recently, a new technique named organogelation has been 
receiving much attention in order to structure edible oils by 
using a variety of organogelators. Especially, an interest in 
nature waxes is recently on the rise since they are approved as 
food additives. In this study, natural waxes were used as canola 
oil structurants to produce oleogels and their rheological, ther-
mal, and oxidative properties were characterized. The highest 
value of hardness was measured in the oleogels with candelilla 
wax. The viscosities of oleogels were measured as a function of 
temperature, showing the highest sensitivity of carnauba wax 
oleogels to the temperature change. The viscoelastic patterns 
over temperature were different depending on the samples. 
When the oleogel samples were subjected to the accelerated 
storage conditions, the lowest peroxide values were measured 
in the candelilla wax oleogel. In the study, the physicochemical 
properties of oleogels were observed depending on the types 
of natural wax. The results obtained in this study can encourage 
the food industry to develop new food products with natural 
wax-incorporated oleogels by providing their fundamental 
information.

P13 -009

Inactivation of Foodborne Pathogens on Onion Flake by 
Combination of Moisture Vaporization and Dielectric 
Barrier Discharge Cold Plasma

Ji Hyeon Kim*, Ju Hyeon Kang, Mee Yeon Won, Yeong Rae 
Kim1, Kwang-Sik Lee1, Sea Cheol Min
Biological Systems Engineering Laboratory, Department of 
Food Science and Technology, Seoul Women's University, 
Korea, 1Renosem Co., Korea

Effects of dielectric barrier discharge cold plasma treatment 
(CPT) equipped with or without a vaporizer against Salmonella
Enteritidis, Escherichia coli O157:H7, and Listeria monocyto-
genes on onion flake (0.25 cm2) were investigated. Helium was 
used as a plasma-forming gas. The CPT conditions varied with 
applied voltage (4-9 kV), frequency (15-35 kHz), and treatment 
time (2-20 min). First-order, Weibull, and Fermi’s models were 
used for fitting inactivation data. Fermi’s model adequately 
explained the S. Enteritidis reduction by CP (R2=0.93). Moisture 
vaporization enhanced microbial inactivation and the CPT with 
water vaporization at 9 kV with 15 kHz for 20 min inactivated S. 
Enteritidis, E. coli O157:H7, and L. monocytogenes by 3.0±0.2,
1.4±0.1, and 1.0±0.3 log CFU/cm2, respectively, with an increase 
of surface temperature (3.2±0.4°C). The inactivation rates of 
tested pathogens increased with treatment voltage and time 
and decreased with frequency (p<0.05). This study indicates 
that dielectric barrier discharge cold plasma with moisture 
vapor has a potential to decontaminate foodborne pathogens 
on onion flakes and possibly other flakes or powder food ingre-
dients.

P13 -011

Sensory and Mechanical Texture Correlation of 
Softened Food Ingredients for the Elderly

Yonggi Kim*, Suyong Lee, Bue-Young Imm1, Ye Won Heo1, 
Won Woo Choi1

Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 
1Corporate Technology Office, Pulmuone Co., Ltd., Korea

The elderly people with difficulty in chewing may be at risk of 
anorexia and malnutrition caused by dysphagia. There is how-
ever a lack of standard texture guidelines customized for the 
elderly that should be based on sensory and mechanical texture 
correlation. This study was carried out to establish appropriate 
sensory and instrumental procedures in order to identify the 
softened levels of pre-treated food ingredients for the elderly. 
The hardness measurement by the shear test with the Kramer 
shear cell exhibited positive correlations with the intensity of 
sensory firmness and toughness perceived by elderly people. 
The sensory responses were classified based on a relative hard-
ness (RH) from the mechanical measurement. A RH of 0.7 could 
be used as a reference point to screen softened levels of pre-
treated samples for the elderly people. As a result, this study 
showed a relationship between the perceived sensory and 
mechanical texture, providing RH-based texture guidelines for 
verifying the softened levels of pretreated ingredients for elderly 
people.
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Application of Hydrothermal Processing to Production 
of Bioactive Collagen Peptides from a Porcine Skin and 
Their Functionality

Yeon Ji Jo*, Sang Gi Min
Department of Bioindustrial Technology, Konkuk University, 
Korea

In this study, we evaluated the ability of hydrothermal process-
ing to produce protein hydrolysates from porcine skin. A custom- 
fabricated hydrothermal system processed the porcine skin 
samples at high temperature (150-250°C) and pressure (350- 
3,900 kPa). The porcine skin hydrolysates (PSHs) were fractio-
nated by ultrafiltration between molecular weight cut-offs 
(MWCOs) 1 and 10 kDa. The control (pretreatment porcine 
skin) showed free amino acid content of 2.67%, which increased 
to 18.77% at 250°C and 3,900 kPa, thus pointing to enhanced 
protein hydrolysis. During empirical model fitting, a synergistic 
effect of temperature and pressure on protein hydrolysis was 
confirmed. According to these results, the optimal conditions 
for preparation of PSHs are 210°C and 2,100 kPa (hydrothermal 
processing, PSH-IV), and the optimal collagen peptide isolated 
fraction (CP) was eventually identified: MWCO 1-3 kDa (CP-II). 
PSH-IV and CP-II had higher antioxidant (possible antiaging) 
activity than the control. This study showed the potential bene-
fit of hydrothermal processing for hydrolysis of high-molecular- 
weight proteins from animal byproducts as a green and sustain-
able technology.

P13 -014

Quality Characteristics of Sweet Pumpkin (Cucuribita 
maxima Lam.) Prepared by Microwave Vacuum Drying 

Yunhye Oh1*, Jiyoung Choi1, Hyerim Kim1, Jihye Lee1, Soyoung 
Kim2, Eunhye Jo2, Jeongsu Park3, Hee Jeong Chae1,2

1Hoseo University, Korea, 2Natural Choice Co. Ltd., Korea, 
3Enfine Co. Ltd., Korea

The quality characteristics of dried sweet pumpkin (Cucuribita 
maxima Lam.) prepared by microwave vacuum drying were 
examined. Hot-air drying and vacuum freeze drying were used 
for a comparative study. The drying time required to obtain a 
specific water content of sweet pumpkin up to 5% was the 
shortest when using microwave vacuum drying. The operation 
time using microwave vacuum drying, hot-air drying and vacuum 
freeze drying were 2, 10, and 69 h, respectively. Sensory 
characteristics including color, flavor, texture, shape and overall 
preference of the sweet pumpkin were evaluated. It was found 
that there were significant differences in quality characteristics 
depending on the drying method. The microstructure was exa-
mined using a scanning election microscope (SEM), showing 
that sweet pumpkin dried by microwave freeze drying was 
more contracted than those prepared by hot-air drying and 
vacuum freeze drying. It was supposed that microwave vacuum 
drying can be used for the drying of sweet pumpkin for the pro-
duction of dried vegetable snack.

P13 -013

Intermittent Corona Discharge Plasma Jet (ICDPJ) for 
Inactivation of Escherichia coli O157:H7

Taehoon Lee*, Pradeep Puligundla, Chulkyoon Mok
Department of Food Science & Biotechnology, Gachon 
University, Korea

In the present study, intermittent corona discharge plasma jet 
(ICDPJ) was used for Escherichia coli O157:H7 inactivation at 
allowable temperature range to avoid thermal effect. ICDPJ 
was generated at current intensity 2.0-4.0 A, and span length 
60-180 mm. Slide glass with surface-adherent E. coli O157:H7 
was exposed to ICDPJ of repeating 10 s treatment followed by 
10 s cooling. The surface temperature of slide glass was increased 
up to 67°C in 120 s cumulated treatment time at current of 4.0 
A and span length of 60 mm. The maximum power consumed 
was 507.74 W for the plasma generation at current 4.0 A. The 
effect of ICDPJ against pathogenic E. coli was determined and 
the inactivation patterns were modeled using GInaFit software 
in Microsoft Excel. Weibull-tail model was the best fit model, 
and showed the first decimal reduction time (δ) of 2.67-20.83 s 
according to currents and span length. The higher the current 
intensity and the shorter span length, the better inactivation 
effects having lower δ values.

P13 -015

Separation of Bacteriophage MS2 as a Norovirus 
Surrogate from Contaminated Tap Water Using 
Dielectrophoresis

Jireh Cebricos*, Yong Li, Soojin Jun
Department of Human Nutrition, Food and Animal Sciences, 
University of Hawaii at Manoa, USA

The study explored the potential application of dielectrophoresis 
(DEP) to remove a norovirus surrogate (bacteriophage MS2) 
from tap water samples by manipulating the movement of MS2 
towards a specific outlet with the use of an induced dipole in a 
non-uniform electric field. The relationship among flow rate, 
frequency, and electric field strength was also studied to deter-
mine the optimal conditions that produced the highest viral 
reduction. A millimeter-sized DEP device with a Y-junction 
channel was constructed using polydimethylsiloxane (PDMS) 
and titanium electrodes. A continuous flow was achieved using 
a syringe pump while a voltage amplifier and frequency gene-
rator were used in tandem to produce different voltages and 
frequencies. The highest separation yield was found to be 82% 
at the conditions of 20 V, 0.1 mL/min, and 100 kHz. Flow rate 
significantly influenced the separation yield more than frequ-
ency and voltage. The interaction among the three factors were 
found to be insignificant. The results of the MS2 separation 
yield demonstrates DEP’s potential to be an alternative and 
additional step to conventional water treatments.
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Study of RF Thawing for Cylindrical Pork Sirloin

Jinse Kim1,3*, Jong Woo Park1, Seokho Park1, Dong Soo Choi1, 
Seung Ryul Choi1, Yong Hoon Kim1, Soo Jang Lee1, Chun Wan 
Park1, Gui Jeung Han2, Byoung-Kwan Cho3

1Postharvest Engineering Division, National Institute of 
Agricultural Sciences, Korea, 2Agro-Food Utilization Division, 
National Institute of Agricultural Sciences, Korea, 
3Department of Biosystems Machinery Engineering, College of 
Agricultural and Life Science, Chungnam National University, 
Korea

Radio frequency (RF) heating is a promising thawing method, 
but it frequently causes undesirable non-uniform heating. Curved 
electrodes were utilized to increase the thawing uniformity of 
cylindrically shaped frozen meat. Pork sirloin in the shape of a 
half-circle column was frozen in a deep freezer at -70°C and 
then thawed by RF heating with flat and curved electrodes. In 
order to prevent fast defrosting of the food surface by heat 
transfer from air to the food, the temperature of the thawing 
chamber was varied by -5, -10, and -20°C. The temperature 
values of the frozen pork sirloin during RF thawing were mea-
sured using fiber-optic thermo sensors. After multiple applica-
tions of curved electrodes resembling the food shape, and a 
cooled chamber at -20°C the half-cylindrically shaped meat 
was thawed without surface burning, and the temperature 
values of each point were similarly increased. In this study, the 
curved shape of the electrode calculated from the modeling of 
the parallel capacitor showed the effect of uniform heating of 
cylindrically shaped frozen food and the low chamber tempe-
rature was also effective on the prevention of the surface 
burning during RF thawing.

P13 -018

Characterization and Stability Evaluation of β-Carotene 
Nanoemulsions Using Ultrasonication Method

Eun Joo Baek*, Su Jung Hong, Gyu Hyeon Kim, Jun Tae Kim
Department of Food Science and Technology, Keimyung 
University, Korea

The purpose of this study was to fabricate β-carotene nano-
emulsions using ultrasonication (US) method. Carotenoids are 
lipophilic pigments which are generally existed in most vege-
tables and fruits. β-Carotene can be easily damaged by oxygen 
and light. In addition, the bioavailability of β-carotene was very 
low due to its insoluble feature in pure water. Nanoemulsion 
can improve the slubilityo and bioavailability of β-carotene due 
to it nano scale size. β-Carotene nanoemulsions were success-
fully fabricated using US method and the optimum ratio of oil, 
surfactant, and water was determined by measuring the mean 
doplet size and zeta potential. In order to choose the proper oil 
phase, the oil screening was tested by measuring the solubility 
of β-carotene in various oils. The highest solubility of β-carotene 
was observed in sunflower oil (5.59 mg/mL) and MCT oil (5.59 
mg/mL), and followed by rice bran oil (5.05 mg/mL), corn oil 
(4.93 mg/mL), olive oil (4.79 mg/mL), and oleic acid (4.52 mg/mL). 
Effect of US time on the physicochemical features of β-carotene 
nanoemulsions was investigated by mean droplet size, polydis-
persity index (PDI), and zeta potential.

P13 -017

Preparation and Characterization of Vitamin E-loaded 
Nanoemulsions

Sujung Hong*, Eunjoo Baek, Gyuhyeon Kim, Jun Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

Vitamin E (Vit-E) has several isomers. The activity and bioavail-
ability of Vit-E can be varied depending on their structures and 
physicochemical properties. α-Tocopherol, the most biologically 
active form of Vit-E, has been widely used as an excellent anti-
oxidant. However, it has been limited in its application due to 
its chemical instability and poor water-solubility. It cannot be 
directly dispersed into water without surfactants. O/W (oil in 
water) nanoemulsions have been reported to provide good 
physical stability, water solubility and enhanced bioavailability 
of many lipophilic components due to their small size. In this 
study, MCT (Medium Chain Triglyceride) oil was selected as an 
oil phase because of the highest solubility by oil screening test. 
Vit-E-loaded nanoemulsions (Vit-E-NEs) were sucessfully fabri-
cated using ultrasonication method. The optimum oil, distilled 
water (DW), and surfactant ratio was determined by measuring 
mean droplet size & polydispersity index (PDI). The mean droplet 
size and zeta potential of Vit-E-NEs were ranged from 83 to 141 
nm and from -48.91 to -38.98 mV, respectively. All NEs showed 
very narrow PDI values from 0.158 to 0.213.

P13 -019

Optimization of Saponin Extraction from a Honeyed-red 
Ginseng By-products Using Response Surface 
Methodology

Soon Taek Hong*, Eui Seok Lee, Kwan Mo Ryu, Sun Hyung 
Kim, Yeun Sun Ji, Eun Jeong Kim
Department of Food Science & Technology, College of 
Agriculture and Life Science, Chungnam National University, 
Korea

Response surface methodology (RSM) was used to optimize 
extraction condition for saponin from a honeyed-red ginseng 
by-products. Based on D-optimal design, independent variables 
were ethanol (co-solvent) concentration (30-90%, v/v), extrac-
tion temperature (25-70°C) and extraction time (5-11 h). Extrac-
tion yield (Y1) and saponin content (Y2) were analyzed as the 
dependent variables. As for the extraction yield, it was found to 
increase with increasing extraction temperature and extraction 
time. Whereas, to decrease with increasing ethanol (co-solvent) 
concentration. Similar trend were found for the content of 
saponin in the extracts, expect for ethanol (co-solvent) concen-
tration. Regression equations were suggested to coincide well 
with the results from the experiments. The optimal extraction 
conditions for extraction yield and total ginsenosides were an 
extraction temperature of 56.94°C, ethanol (co-solvent) con-
centration of 57.90%, and extraction time of 11 h, respectively. 
Under these conditions, extraction yield and total ginsenoside 
contents were predicted 84.52%, 9.54 mg/g, respectively.
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P13 -020

Subcritical Water Extraction of Bioactive Compounds 
from Ginger (Zingiber officinale)

Hwa Hyun Nam*, Hye Ji Kang, Ha Un Yoo, Jeong Hyun Lee, 
Min Jung Ko, Myong Soo Chung
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Ginger (Zingiber officinale) has been used as herbal medicine 
for rheumatism and asthma. Major bioactive compounds of 
ginger are gingerol and shogaol. Subcritical water extraction 
(SWE) is an efficient extraction method for extracting nonpolar 
compounds such as gingerol and shogaol without organic solvent. 
The aim of this study was to find the optimal extraction condi-
tion which shows maximum yields of gingerol and shogaol using 
SWE. Extractions were performed using a Dionex Accelerated 
Solvent Extractor (ASE, Model 350) at varying extraction times 
(5-20 min) and temperatures (110-190°C). Gingerol contents 
were increased with the extraction time at low temperatures 
(110-150°C), but the trend changed at high temperatures (170- 
190°C). Shogaol was no detected at low temperatures and 
obtained at the temperatures of over 150˚C. Shogaol contents 
were increased with the extraction temperature and time 
because the gingerol was converted into shogaol. Total contents 
of gingerol and shogaol were increased with extraction tempe-
rature and time. Accordingly, it was found that the optimal extr-
action condition of bioactive compounds from ginger using 
SWE was at 190°C for 15 min.

P13 -022

Subcritical Water Extraction of Phenolic Compound 
from Korean Red Ginseng

Jeong-Hyun Lee*, Mi-Ri Kwon, Seon-Woo Kim, Hwa-Hyun 
Nam, Min-Jung Ko, Myong-Soo Chung
Department of Food Science and Engineering, Ewha Womans 
University, Korea

Korean red ginseng (KRG) has been reported that contain a lot 
of bioactive compounds. In particular, maltol generated by 
maillard reaction of maltose and amino acid is known to have 
antioxidant capacity. Subcritical water extraction (SWE) is 
useful technique in extracting phenolic compound because of 
its polarity-selectivity and eco-friendly characteristic. In this 
study, we investigated the effect of SWE on total polyphenol 
content, maltol content, MRPs level and DPPH radical scaven-
ging activity of KRG. The extraction was conducted by Dionex 
Accelerated Solvent Extractor (ASE, Model 350), varying extrac-
tion temperatures (150-200°C) and static times (5-30 min). Except 
for the DPPH radical scavenging activity, the highest Total poly-
phenol content (43.59±5.90 mg/g KRG), Maltol content (1.2±
0.01 mg/g KRG) and MRPs level (1.28±0.15 absorbance at 420 
nm) of KRG was obtained at extraction temperature of 200°C
and static time of 20 min. Compared with hot water extraction 
method, SWE is efficient extracting method of phenolic com-
pound with high antioxidant activity.

P13 -021

Correlation of Microbial Morphology and Light 
Transmission by Intense Pulsed Light

Ji-Hyun Seo*, Hee-Jeong Hwang, Hye-Lim Jo, Su-Min Kim, 
Myong-Soo Chung
Department of Food Science and Engineering, Ewha Womans 
University, Korea

The objective of this study was to investigate inactivation effi-
ciencies of intense pulsed light (IPL) on 3 types of microorga-
nisms and clarify the relationship between inactivation level 
and morphology states or properties of light transmittance. 
Dv-values at 1800 V IPL treatment were 3.293, 1.207 and 2.032 
s. In 800 V, they were 19.338, 9.931 and 13.393 s. Also Z-values 
were 1240, 1239 and 1115 V for B. cereus, C. perfringens and S. 
sonnei, respectively. 3 types of bacterial dissimilar cell struc-
ture such as Gram-positive or Gram-negative and cell size or 
shape may affect the inactivation level, but it is inadequate to 
define why they have difference resistance to IPL. Even though 
their inherent resistance by morphology, the degree of light 
exposure to the cell is a major factor to determine Dv-values 
and Z-values. The poorer light transmission through cell suspen-
sions will have stronger shading effect that cause greater level 
of Dv-values. Generally, lower permeability microorganisms 
had a high Dv-values. The bacterial inactivation of IPL would 
not only depend on the morphology states but their exposure 
to the transmitted light.

P13 -023

Isolation and Purification of Momilactone A from Rice 
(Oryza sativa L.) Hulls: Anticorrosion Properties

Prabakaran Mayakrishnan*, Ill-Min Chung, Ji-Hee Lee, 
Gyeong-Rok Yang, Seung-Hyun Kim
Department of Applied Bioscience, College of Life and 
Environmental Science, Konkuk University, Korea

A momilactone A isolated from rice hull was studied for its inhi-
bitive effect on the corrosion of mild steel (MS) in a 1 M HCl 
medium has been studied using various methods involving 
weight loss, potentiodynamic polarization, and electrochemical 
impedance spectroscopy. The corrosion rate of MS and momil-
actone A inhibition efficiencies were calculated. The inhibition 
efficiency [IE (%)] was observed to increase with increasing con-
centrations of momilactone A. The weight loss experiments 
were performed at different temperatures to understand the 
thermodynamic mechanism of inhibition. The polarization 
measurement showed that the momilactone A acts as good 
mixed-type inhibitor. A solution analysis by atomic absorption 
spectroscopy for MS showed decreased dissolution of iron in 
the presence of momilactone A. The adsorption mechanism 
and surface morphology of the MS, both absent and presences 
the inhibitor, were studied using UV-visible, FT-IR, and SEM-EDS. 
A maximum IE of 91.52% was achieved using 500 ppm of the 
inhibitor. Momilactone A was found to be a good inhibitor of 
corrosion for MS. The material is less toxic than current inhibitors 
and biodegradable.
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P13 -024

Sterilization Effect Depending on Chamber Materials 
and Thickness by Intense Pulsed Light Treatment

Juan Park*, Heeju Kim, A Ra Jo, Jin Seon Kim, Seok Hoon 
Lee1, Sujin Shin2, Minyoung Kim2, Jung-Kue Shin2

Department of Traditional Food Industry, Jeonju University, 
Korea 1Biovan Co., Korea, 2Department of Korean Cuisine, 
Jeonju University, Korea

In the present study, the E. coli sterilization effect of intense 
pulsed light (IPL) treatment was investigated depending on 
whether treatment chamber were made of quartz, acryl, or 
glass. In a quartz chamber having a thickness of 1 mm, 7 log of 
the bacteria were sterilized by 10 s of IPL treatment, and all the 
bacteria were sterilized by 60 s of treatment. The sterilization 
rate was similar when the quartz chamber thickness was 
increased to 2 and 3 mm. When an acryl chamber was used for 
100 s of IPL treatment, the sterilization rate was 6 log in a 1 
mm-thick chamber and about 1 log in a 2-3 mm-thick chamber, 
indicating that the sterilization rate was greatly affected by the 
thickness of the acryl chamber. However, when a glass chamber 
was used, no sterilization effect was found even with 300 s of 
IPL treatment. The light transmittance of the chamber of each 
material was measured, and the result showed that the UV-C 
transmittance of the quartz, acryl, and glass chamber was 74, 
35, and 1% of the control, respectively. It was also found that 
the transmittance was decreased in all the materials as the 
thickness was increased.

P13 -026

Effect of Pulsed Infra-red Radiation on the 
Physicochemical Properties of Dried Sweet Potato 
Snack

Suji Oh*, Geun-Pyo Hong
Department of Food Science and Technology, Sejong 
University, Korea

This study investigated the effects of drying techniques on the 
physicochemical properties of sweet potato snack. Steamed 
and restructured sweet potato was dried using an infra-red 
radiation under controlled temperature of 50, 55, and 60°C for 
6 h, and moisture content, °Bx, texture and appearance of the 
sweet potato were determined. To control the processing 
temperature, infra-red radiation was pulsed at ±5°C of target 
temperature. As a control, hot air drying was applied at the 
same drying conditions (temperature and time). The results 
indicated that infra-red radiation had an advantage to accelerate 
drying of the products. The rapid drying of infra-red resulted in 
high °Bx and better textural properties without negative appe-
arance of final products when compared with hot air drying. In 
the present study, best condition for drying sweet potato was 
estimated at 60°C. Based on the results, the present study 
implicated that infra-red radiation had a potential application 
as an efficient food drying technique with suitability of indu-
strial scale-up.

P13 -025

Optimization of Microwave-assisted Extraction Process 
of Curcuma longa L. by Response Surface Methodology

Dae Hee Park*, Youn Han Choi, Won Young Lee
Department of Food science and Technology, Kyungpook 
National University, Korea

Functional compounds including flavonoids, polyphenols and 
antioxidants were extracted from Turmeric (Curcuma longa L.) 
using microwave-assisted extraction. Extraction process was 
optimized by response surface methodology(RSM). According 
to Central Composite Design (CCD), the independent variables 
were microwave power (60-300 W), ethanol concentration 
(0-80%), extraction time (3-15 min). And dependent variables 
(Yn) were total soluble solid extraction yield (Y1), total flavonoid 
contents (Y2), total polyphenol contents (Y3), curcumin (Y4) and 
DPPH radical scavenging activity (Y5). Coefficients of determina-
tion (R2) of models for dependent variables ranged from 0.9002 
to 0.9456. Total soluble solid extraction yield, total polyphenol 
contents, total flavonoid contents, curcumin, antioxidant acti-
vity reached maximum at the microwave power of 170-250 W, 
ethanol concentration of 42-72% and extraction time of 8-11 
min. The optimal microwave-assisted extraction conditions 
were 180 W of microwave power, 45% of ethanol concentration 
and 9 min of extraction time. Under the optimized conditions, 
predicted value was no significant difference compared with 
the experimental value.

P13 -027

Effect of Gelatin Hydrolysates Prepared by Subcritical 
Water on the Physicochemical Properties of Soft Tofu

Bo-Bae Koh*, Geun-Pyo Hong
Department of Food Science and Technology, Sejong 
University, Korea

Non-enzymatic gelatin hydrolysis techniques have been intro-
duced, and subcritical water processing was approved to be 
the effective tool for rapid hydrolysis of gelatin. In this study, 
pork skin gelatin was hydrolyzed thermally by water bath (control, 
50°C), autoclave (121°C) and subcritical water process (SWP, 
150 and 190°C). The SWP at 150°C was approved as the best 
condition to produce abundant low-molecular weight fractions 
based on yield, free amino group contents, gel electrophoresis 
(SDS-PAGE) and gel permeable chromatography (GPC) measure-
ments. Therefore, soft tofu was prepared by soy milk with 1-40% 
gelatin prepared by SWP at 150°C as a coagulant. Although, the 
addition of 1-10% gelatin hydrolysates had no effect on textu-
rization of soft tofu, soft gel texture was produced by the addi-
tion of more than 20% gelatin hydrolysates. Hardness of the 
soft tofu was higher as the amount of gelatin hydrolysate incr-
eased. Consequently, this study demonstrated that the applica-
tion of SWP had a potential advantage to produce physiologi-
cally active gelatin peptides and the gelatin peptide could be 
replaced the chemical coagulant effectively.
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P13 -028

Development of Subcritical Water Processing to 
Manufacture Physiologically Active Soy Milk

Bo-Bae Koh*, Geun-Pyo Hong
Department of Food Science and Technology, Sejong 
University, Korea

In this study, soy protein was subjected to various thermal pro-
cesses including 90°C water bath (control), 121°C autoclave 
and SWP at 150 and 190°C to make soy milk. The peptides of 
soy protein were characterized by protein yield, color, gel elec-
trophoresis (SDS-PAGE) and gel permeation chromatography 
(GPC). Soluble protein content was highest in SWP at 190°C
while the lowest at 150°C. Normally, color was depending on 
the processing temperature. The L* was decreased with increa-
sing temperature while a* and b* were increased. Based on 
SDS-PAGE and GPC analyses, peptides with low-molecular 
weight were produced by applying thermal processing. As a 
result, SWP at 150°C was estimated as the best condition for 
manufacturing soy milk. In sensory evaluation, SWP was highest 
intensity in all attributes. Acceptances of flavor and taste were 
similar to control and autoclave. Alternately, mouth feel of 
SWP treatment at 150°C showed lower acceptance due to its 
low solubility. Therefore, the results indicated that the SWP 
had a potential application for soy milk production, while stra-
tegies for improving mouth feel of the product was required, 
which warranting further exploration.

P13 -030

Comparison on Physiochemical and Antioxidant 
Properties of Germinated Cereal Extrudates by Cold 
and Conventional Extrusion

Gi Hyung Ryu*, Thazin Thin
Department of Food Science and Technology, Kongju National 
University, Korea

Physiochemical and antioxidant properties of germinated cereal 
extrudates (brown rice, barley and oats) were investigated by 
cold and conventional extrusion. Cold and conventional extru-
sions were conducted using a twin-screw extruder at a barrel 
temperature of 90°C with CO2 injection and a barrel tempera-
ture of 140°C without CO2 injection, respectively. The screw 
speed (200 rpm) and moisture content (25%) were fixed in 
both extrusion conditions. Conventional extrusion significantly 
increased some physical properties (expansion ratio, specific 
length, color, water absorption index), protein digestibility of 
germinated brown rice extrudate and DPPH radical scavenging 
activity of all germinated extrudates. The significant increase in 
water solubility index and the slight increase in resistant starch 
and total flavonoid content of all germinated extrudates were 
observed at cold extrusion compared to those of conventional 
extrusion. In conclusion, cold extrusion could be suitable for 
production of the value-added expanded snack foods since 
preventing the destruction of heat sensitive ingredients during 
processing.

P13 -029

Production and Characterization of Phospholipid 
Vesicles Encapsulated Riboflavin

Ho-Bin Shin*, Ji-Yeon Chun
Department of Food Bioengineering, Jeju National University, 
Korea

In this study, riboflavin which is unstable from light was encap-
sulated into liposomes by microfluidization (20,000 psi, 1 pass) 
with riboflavin (0.25, 0.5 wt%) and lecithin (0.5, 1.0, 2.0, and 3.0 wt%). 
Encapsulation efficiency (%), particle size (nm), zeta-potential 
(mV) and polydispersity index of riboflavin liposomes were mea-
sured. 0.5 wt% riboflavin and 0.5 wt% lecithin mixture was 
suitable for optimistic riboflavin liposome with small particle 
size (181.1 nm) and stable zeta-potential (|-30.1| mV). However, 
all samples showed high polydispersity index (>0.7). In order to 
observe storage stability, riboflavin liposomes were stored in 
fridge during 21 days. Z-average particle sizes (nm) were appa-
rently increased from 181.1 to 646.2. Encapsulation efficiency 
(%) of riboflavin, polydispersity index and zeta-potential (mV) 
were slightly decreased from 28.8 to 26.4, 0.8 to 0.6 and |-30.1| 
to |-28.9|, respectively. Although particle sizes were bigger, zeta- 
potential and encapsulation efficiency was stable and especially 
polydispersity index was changed monodisperse state through 
similar big size liposomes were generated by agglomeration of 
various size liposomes.

P13 -031

Effects of Temperature on Physical Properties of 
Extruded Soy Protein Isolate with L-Cysteine and 
Reducing Sugars

Gi Hyung Ryu*, Apapan Chatpaisarn
Department of Food Science and Technology, Kongju National 
University, Korea

Soy protein isolate (SPI) only, SPI with L-cysteine, SPI with L-cys-
teine and glucose and SPI with L-cysteine and ribose were 
extruded at 30% moisture contents and 120, 140, and 160oC 
barrel temperatures. Increasing barrel temperature increased 
expansion ratio of all extrudates but expansion ratio of extruded 
SPI with L-cysteine and ribose decreased. Bulk density of extru-
dates was inverse relation with specific length (SL). The SL of all 
samples increased with increase in barrel temperature but 
extruded SPI with L-cysteine decreased. Higher barrel tempera-
ture resulted in extrudates with lower lightness (L) and higher 
both yellowness (a) and total color difference (ΔE). Increasing 
barrel temperature increased water solubility index (WSI) of 
extruded SPI with L-cysteine and glucose and extruded SPI with 
L-cysteine and ribose. The fat binding capacity (FBC) was the 
range from 1.86 to 3.00 g/g dry basis and FBC increased by 
increasing barrel temperature. Moreover, decrease in WSI and 
water absorption index (WAI) of extruded SPI with L-cysteine 
might been contributed by protein-protein interactions. In con-
clusion increasing barrel temperature has been effective to 
control physical properties.
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Formation of a Capsaicin Loaded Oil-in-water Emulsion 
Using Soy or Whey Protein Isolates and Various HLB 
(hydrophilic-lipophilic balance) Surfactants

Ho-Bin Shin*, Ji-Yeon Chun
Department of Food Bioengineering, Jeju National University, 
Korea

In this study, we manufactured 0.5 wt% or 1.0 wt% capsaicin 
loaded nanoemulsion with 0.5 wt% soy or 0.5 wt% whey protein 
isolate as wall materials and 1 wt% various HLB surfactants (8, 
12, and 15) as emulsifier using microfluidization. We measured 
physical properties of capsaicin loaded nanoemulsion such as 
particle size (nm), zeta potential (mV), surface tension (mN/m), 
encapsulation efficiency (%), and retention amount (%). HLB 8 
was effective to form smaller particle size (around 140 nm) and 
lower surface tension and higher zeta-potential oil-in-water 
nanoemulsion. All capsaicin emulsions showed over 90% encap-
sulation efficiency but capsaicin was released over 50% after 3 
h of storage time and then it was maintained until 24 h of storage 
time. There was significant difference in retention amount (%) 
for 24 h of release study according capsaicin concentration. 
Namely, physical properties of capsaicin oil-water-emulsion 
were influenced by HLB value and capsaicin (core materials) 
concentration however protein type (wall material) was not 
effective.

P13 -034

Increase of Antioxidant Activity and Removal of 
Off-flavors from Radish (Raphanus Sativus L.) Leaves 
and Stem by Extrusion Processing

Gi Hyung Ryu*, Nak Yun Sung, Yoo Young Park, Yi Eun Kim, 
Eun Ji Cho, Mi Hwan Kim, Hyo Ku Lee, Won Jong Park, Youn 
Je Park, Eui Hong Byun
Department of Food Science and Technology, Kongju National 
University, Korea

In this study, we examined the role of extrusion process in the 
removal of off-flavors and the increase of antioxidant activity 
from radish (Raphanus sativus L.) leaves and stem. To optimize 
the extrusion condition, we changed the barrel temperature 
(110, 120, and 130oC), screw Speed (150, 200, 250, and 300 rpm), 
and moisture content (20, 25, and 30%). The polyphenol and 
flavonoid contents were significantly increase in extruded 
radish leaves and stem (ER) under optimum extrusion condition 
(130oC, 250 rpm, 20%). In this extrusion condition, we compared 
the off-flavors (as amount of sulfur-containing compound) 
levels between ER and non-extruded radish leaves and stem 
(NER) by electronic nose. Total 6 peaks (sulfur-containing com-
pound) were similarly detected in both ER and NER, but ER was 
remarked reduced the off-flavors levels. Glucosinolate contents 
(μg/g), which can possibly be hydrolyzed into off-flavors during 
mastication or processing, was significantly decreased in ER. 
From these results, extrusion processing can be an effective 
method for increase the antioxidant activity and removal off- 
flavors in radish leaves and stem.

P13 -033

Changes of Solubility and Anti-oxidant Activity of 
Isolated-soy Protein by Extrusion Processing

Gi Hyung Ryu*, Nak Yun Sung, Yoo Young Park, Yi Eun Kim, 
Eun Ji Cho, Mi Hwan Kim, Hyo Ku Lee, Won Jong Park, Youn 
Je Park, Eui Hong Byun
Department of Food Science and Technology, Kongju National 
University, Korea

This study examined the changes of solubility and antioxidant 
activity on isolated soy protein (ISP) by extrusion processing. In 
this study, we used a non-soluble ISP powder. Extrusion condi-
tion in the use of this experimental was 200 rpm (screw speed), 
20% (moisture content) and then changed the barrel tempera-
ture (110, 130, and 150oC). In this condition, the solubility and 
antioxidant activities were compared between not extruded 
(NEISP) and extruded (EISP). In SDS-PAGE result, NEISP showed 
the distribution of various protein band in 8-240 kDa, but in 
case of EISP was not appeared in the distribution of protein 
band at the range of 42-240 kDa. Solubility was measured as a 
protein extraction yield and significantly increased in EISP. The 
highest solubility was showed in 150oC. Antioxidant activity was 
detected as DPPH and ABTS radical scavenging activity, FRAP, 
reducing power and markedly increased in EISP. However, there 
was no significant difference in temperature dependently. From 
these results, extrusion processing can be an effective method 
for increase the solubility and antioxidant activity of ISP.

P13 -035

Effects of Fermented Tuna Addition on the Physical 
Characteristic and the Flavor of Extruded Isolated Soy 
Protein

Gi Hyung Ryu*, Sun Young Cho, Mi Hwan Kim
Department of Food Science and Technology, Kongju National 
University, Korea

The fermented tuna was added to improve the flavor of extruded 
isolated soy protein. The physical and sensory property were 
investigated. The fermented tuna used by isolated soy protein 
was produced by adding the tuna sawdust, fermented anchovy 
sauce and water at the temperature of 5°C for 15 days. The 
extrusion process was set as the screw speed of 250 rpm, the 
die temperature of 140°C and the moisture content of 30%. 
The samples were used with the isolated soy protein of 100%, 
each fermented tuna and non-fermented tuna sawdust added 
as 5% by comparing with the isolated soy protein, and the fer-
mented tuna filtrate. The expansion and integrity index incre-
ased as the isolated soy protein became higher. The higher the 
water holding capacity became, the higher became the pH value. 
The lightness increased as the isolated soy protein became 
higher. The redness increased as the component of inherent 
color at tuna became higher. The highest umami and flavor 
preference at the sensory evaluation were shown by adding 
the fermented tuna filtrate. The addition of fermented tuna 
was confirmed to be effective at the sensory property of extruded 
isolated soy protein.
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P13 -036

Effect of Edible Coating on Hygroscopicity and Quality 
Characteristics of Freeze-dried Korean Traditional 
Actinidia (Actinidia arguta) Cultivars Snack

Ah-na Kim*, Sung-gil Choi1

Division of Applied Life Science, Gyeongsang National 
University, Korea, 1Division of Food Science and Technology, 
Institute of Agriculture and Life Sciences, Gyeongsang 
National University, Korea

The purpose of this study was to evaluate the effect of edible 
coating on hygroscopicity and quality characteristics of freeze- 
dried actinidia snack. The dried snacks were coated with various 
edible coating materials such as albumin, dextrin, and whole 
soy flour. Major quality properties of dried snack such as water 
content, water activity, yield, water soluble index, water absorp-
tion index, and rehydration properties were not significant diff-
erence among all the samples. Edible coating was effective in 
inhibition of the hygroscopicity compared with non-coated sam-
ples as a function of hygroscopic time, and the lowest hygros-
copicity was measured in samples treated by dextrin. In addition, 
snack coated by edible coating materials had higher hardness, 
total phenolic content, and antioxidant activity than the non- 
coated samples as function of time. Among edible coating mate-
rials, dextrin was the most effective coating material. Dextrin 
as edible coating material for the freeze-dried actinidia snack 
may help to prevent hygroscopicity and to extend market qua-
lity and shelf life during storage.

P13 -038

Identification by Photostimulated Luminescence and 
Thermoluminescence Method of Agricultural Products 
in Korea 2010-2015

Hyejeong Yun*, Kyong-Suk Hong, Jae-Min Ahn, Sung-Youn 
Kim, Jae-Hwon Lee, Dong-Ho Kim
Experiment & Research Institute, National Agricultural 
Products Quality Management Service, Korea

This study was investigated as a rapid screening method for 
potato (Solanum tuberosum L.), garlic (Allium sativum L.), onion 
(Allium cepa L.), mushroom, grain, chestnut (Castanea crenata
Sieb. et Zucc.), and beans (Glycine max) using Photostimulated 
luminescence (PSL) and Thermoluminescence (TL) characteristics. 
Samples were cultivated in Gangwondo, Gyeonggido, Gyeong-
sangnamdo, Gyeongsangbukdo, Jeollanamdo, Jeollabukdo, 
Chungcheongnamdo, Chungcheongbukdo, and Jejudo area of 
Korea 2010-2015 and harvested at the age of 1 year. In a view 
of the PSL results, garlic (92 samples) and onion (149 samples) 
showed below 700 photon counts/60 s were judged to be 
irradiation-negative. TL analysis of separated minerals from 
potato (200 samples), mushroom (114 samples), grain (47 sam-
ples), chestnut (60 samples), and beans (46 samples) gave TL 
glow curves of low intensity with maximum peak after 300oC. 
TL ratios were also determined to confirm non-irradiated (<0.1) 
results. TL ratios were also determined to confirm irradiated 
(>0.1) or non-irradiated (<0.1) results. Therefore, our results 
clearly showed that 241 samples were non-irradiated.

P13 -037

Effect of β-cyclodextrin on the PH-dependent Color and 
Thermal Stability of Black Rice Anthocyanin

Kyeong-seon Joo*, Jung Sun Hong, Yong-Ro Kim
Center for Food and Bioconvergence, Department of 
Biosystems & Biomaterials Science and Engineering, Seoul 
National University, Korea

To increase the stability of anthocyanin from black rice, β-cyclo-
dextrin (β-CD) formed a complex with anthocyanin, and a color 
and thermal stability of the complex was investigated at various 
pH levels. The color change was monitored by UV-Vis spectro-
photometer (absorbance 511 nm) at pH 2, 2.5, 3, 4, and 5. 2, 
2’-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid (ABTS) 
assay was conducted to measure radical scavenging capacity 
(RSC) of the complex at pH 2, 4, 6, and 8, after which the RSCs 
were recorded over the 24 h heating period (95°C). The color 
of the anthocyanin gradually decreased as the pH increased, 
and the degree of discoloration over the pH range was attenu-
ated by increasing the weight ratio of β-CD (anthocyanin:β-CD= 
1:0.2-20) in the complexes. The RSC values of the complexes 
increased as the β-CD concentration increased (0.1-2%) at pH6 
and 8 in particular. Upon thermal treatment, the RSC readings 
of the complexes tended to decrease to a lesser extent com-
pared to the anthocyanin control, but this effect was not clearly 
confirmed at pH 6 and 8. In short, this study suggests that β-CD 
complex with anthocyanin mitigates the pH-dependent disco-
loration and thermal instability.

P13 -039

Effect of Hydrocolloids on the Rheological Properties of 
the Sugar Paste for 3D-printing

Hyun Woo Kim*, Woo Jung Ham, Hyun Jin Park
Graduate School Biotechnology, Korea University, Korea

Application of 3D-printing technique in food decoration industry 
has been introduced which has a great potential to produce 3D 
constructs with geometric complexity. This research describes 
the development of a novel fabrication method known as food 
3D-printing technology. hydrocolloid solutions were used as 
synergist for high printability of 3D-printed food materials. The 
texture profile for selecting the hydrocolloid which was suitable 
as synergist was analyzed using a texturometer. Extrusion force 
was measured for feature relies on how the properties of the 
material enable handling and deposition by a 3D printer using 
extrusion cell with various printing environmental factors inclu-
ding reservoir diameter and nozzle aperture size. Rheological 
experiments of sugar paste were performed with a Paar Physica 
MCR 302 stress-controlled rheometer. 
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P13 -040

Preparation and Development of Electrospun Pullulan 
Nanofibers Loaded with Rutin Solid Dispersions for 
Enhancing Solubility

Jeong In Choi*, Il Woo Lee, Hyun Jin Park
Graduate School Biotechnology, Korea University, Korea

As a water soluble biopolymer, pullulan (PUL) is a linear poly-
saccharide with versatility such as capacity to film and fiber 
formation. Rutin is a flavonoid compound with inherent scaven-
ging effect and was used as a model drug in this study. For the 
purpose of enhancing solubility and antioxidant ability of rutin, 
we fabricated the electrospun pullulan nanofiber loaded with 
pluronic based solid dispersions (SDs). In order to obtain the 
optimal condition, parameters were tuned for electrospinning 
from polymer solution. The morphology obtained from scann-
ing electron microscopy (SEM) indicated that the electrospun 
pullulan-rutin-pluronic (PUL&RU@PF) nanofibers showed the 
uniformly smooth surface. The PUL&RU@PF nanofibers were 
shown amorphous state checked by X-Ray Diffraction (XRD) 
and differential scanning calorimeter (DSC). From the antioxi-
dant test, the scavenging ability of rutin in PUL&RU @PF was 
higher than that of RU@PF SDs and PUL&RU nanofiber. The highly 
fast drug release profile of poorly soluble rutin was mainly depen-
dent on the presence of pluronic-based solid dispersions and 
nano-sized fibrous matrix by pullulan.

P13 -042

Design of Mastication Robot for Texture Analysis in 
Human Masticatory Process

Dong-June Park*, Seung-Ju Lee, Yong-Gi Chun, Sang-Hoon 
Lee, Bum-Keun Kim
Korea Food Research Institute, Korea

This study presents a design of mastication robot to quantitatively 
evaluate the texture of foods during human masticatory process. 
In order to replicate human chewing behavior, a novel linear 
actuation device for muscles of Temporalis, Masseter, and Ptery-
goid, which are mainly involved in the masticatory process, was 
designed. The devices of masticatory muscles were connected 
to upper and lower artificial jaws, and the human chewing 
motion of the lower jaw was enabled by coordinating length of 
each device. Next, the measurement of interaction forces bet-
ween foods and teeth is required for the texture analysis. In 
this design, subminiature force transducers were integrated 
with each tooth of the upper jaw, by which biting forces acting 
on each incisor as well as crushing and grinding forces acting 
on each molar tooth can be measured. Therefore, the proposed 
mastication robot can realize human masticatory movement, 
and can provide more accurate and detailed information on 
texture of foods.

P13 -041

Development of Antioxidant Packaging Material by 
Encapsulating Thyme Oil into Halloysite Nanotubes

Hyun Woo Kim*, Woo Jung Ham, Min Hyeock Lee, Hyun Jin 
Park
Graduate School Biotechnology, Korea University, Korea

Halloysite nanotube (HNT) is an aluminosilicate clay with a 
hollow tubular structure. HNT is inexpensive and environment- 
friendly. Due to its unique structure, HNT has been studied as a 
container for the encapsulation of active agents. In this study, 
thyme oil is used for natural food preservatives. The major con-
stituents of thyme oil are thymol that has antibacterial, antioxi-
dant and anti-insect activities. However, the limitation of using 
thyme oil is their high volatility. In order to overcome this limi-
tation, thyme oil was encapsulated into HNTs using a vacuum 
process. Furthermore, the thyme oil-loaded HNTs were coated 
with Eudragit which is positive charged polymer to avoid initial 
burst release. The surface charges of non-coated and Eudragit 
coated HNTs were monitored using a zeta sizer. The morphology 
was observed by TEM and Field FE-SEM. The amount of thyme 
oil which was encapsulated was calculated using a GC/FID. The 
release study was investigated in an oven at 25°C. The release 
of thyme oil was sustained until 100 h with the halloysite nano-
tubes. Antioxidant activity of the thyme oil loaded halloysite 
nanotubes was confirmed with DPPH assay and reducing power 
assay.

P13 -043

Texture Softening of Korean Foodstuffs with 
Freeze-thaw Impregnation Using Pulsed Electric Field

Dong-June Park1*, Sung-Hwan Eom1, Yong-Gi Chun1, 
Bum-Keun Kim1, Sang-Hoon Lee1,2

1Korea Food Research Institute, Korea, 2University of Science 
and Technology, Korea

In this research, we investigated a new softening technology 
for use with Daucus carota L, Arctium lappa L, Platycodon 
grandiflorus, and Nelumbo nucifera Gaertn in order to assist 
elderly individuals who have difficulty with eating due to changes 
in their ability to chew (masticatory function) or swallow using 
a texture analyzer after enzyme impregnation with pulsed elec-
tric field. Among 15 commercial enzymes, Novozyme 33095, 
Pectinex Ultra AFP, Viscoflow MG, and Viscozyme L exhibited a 
marked softening effect on the tested Daucus carota L, Arctium 
lappa L, Platycodon grandiflorus, and Nelumbo nucifera Gaertn 
given a 1.00% enzyme concentration. To find the level of tissue 
degradation with specific enzyme concentrations, enzyme treat-
ments at a 0.1, 0.25, 0.50, and 1.00% concentration of Novozyme 
33095, Pectinex Ultra AFP, Viscoflow MG, and Viscozyme L were 
also evaluated. The results of this research could be useful for 
softening Daucus carota L, Arctium lappa L, Platycodon grandi-
florus, and Nelumbo nucifera Gaertn and will contribute to the 
development of foods that can be more easily eaten as part of 
a balanced diet for elderly adults.
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P13 -044

Development of Easily Chewable and Swalloawable 
Dongchimi

Dong-June Park*, Chan-Eun Park, Yong-Gi Chun, Sang-Hoon 
Lee, Bum-Keun Kim
Korea Food Research Institute, Korea

This study was conducted to develop texture-modified dongchimi 
(one of the famous Korean traditional kimches) which is safe, 
well-shaped, and easy to chew and swallow, in which various 
gelling agents, such as gelatin (G), xanthan gum (XA), and car-
rageenan (CA) were mixed with dongchimi (D) to prepare tex-
ture-modified dongchimi. Although hardness of D was too high 
(1.5×106-1.8×106 N/m2) for the elderly people to chew, it dec-
reased largely by mixing with D+G (1.5×104-2.6×104 N/m2) and 
D+G+XA+CA (3.2×104-5.6×104 N/m2). There was slight decrease 
in hardness value with storage. Since D showed the highest 
scores in sensory evaluations, further studies are needed to 
elucidate the detailed sensory attributes such as aroma, taste, 
overall acceptability among D, D+G, and D+G+XA+CA, etc. The 
results indicated that texture-modified dongchimi, which is 
easy to chew and swallow, will have sufficient competitiveness 
in food safety, food taste, and food preference. This study can 
provide the information for the development of easily chewable 
and swallowable foods for the elderly. 

P13 -046

Role of Temperature Distribution Studies in the 
Identification of Processing Conditions for Steam-air 
Retort (STERI-ACE)

Sun-Young Lee*, You Jin Lee, Soung Hee Moon, Ye-Won In, 
Hyung-Yong Cho
Laboratory of Bioguided Processing and Food Engineering, 
Department of Food Science and Biotechnology, CHA 
University, Korea 

Temperature distribution studies were performed in steam-air 
retort to investigate the influence of various processing condi-
tions (steam/air ratio, programming of the come-up phase, and 
programming of the pressure build-up) on the temperature 
distribution throughout the retort. Retort temperature data 
were analyzed for means and standard deviations in tempera-
ture at the beginning of the holding time, maximum temperature 
difference between test locations at the beginning and after 1, 
3 and 5 min of holding phase, and box-and-whiskers plots for 
each location during the holding phase. Results showed that by 
increasing pressure during the holding  phase, the temperature 
range was slightly increased and indicated temperature distri-
bution is influenced by the steam/ air ratio. This study revealed 
that the temperature distribution studies are a useful tool in 
the identification of retort processing conditions and in the 
evaluation of the performance of the equipment.

P13 -045

Preparation of Riboflavin Loaded Water-in-Oil-in-Water 
(W/O/W) Emulsion

Dong-June Park*, In-Il Lee, Chan-Eun Park, Yong-Gi Chun, 
Bum-Keun Kim
Korea Food Research Institute, Korea

The aim of this experiment is to prepare riboflavin loaded water- 
in-oil-in-water (W/O/W) emulsion. Chia seed oil and polygly-
cerol polyricinoleate (PGPR) were used to prepare the W/O/W 
emulsion as oil phase and lipophilic surfactant. The influence 
of oil content (12.5, 15, and 16%) and pressure (3,000, 5,000, 
and 10,000 psi) on the mean particle size, zeta potential, and 
encapsulation efficiency of the W/O/W emulsion was investi-
gated. The mean particle sizes of the W/O/W emulsion increased 
with the oil content (from 0.83 to 1.13 μm), and there were no 
significant differences in the mean particle size regardless of 
pressure. The zeta potential of the W/O/W emulsion had nega-
tive value ranged from -33.24 to -50.57 mV. The encapsulation 
efficiency of riboflavin was increased from 49.2 to 97.41% by 
decreasing oil content and pressure. Only 3,000 psi with 12.5% 
oil content produced the W/O/W emulsion with the highest 
encapsulation efficiency (97.41%). These results show that pro-
cessing parameters, such as oil content and pressure, could be 
important factors to affect the properties of the W/O/W emulsion.

P13 -047

The Effect of Red Ginseng Powder Size and Storage 
Temperature on Storage Stability

Hee Jeong Choi*, SangYoon Lee1, Jiseon Lee1, Soojin Kim1, 
Jae-Hee Seo1, Junggyu Lee, Dong Hyeon Park, JingJing Bai, 
Eun Young Ko, Geun-Pyo Hong2, Sang-Gi Min3, Mi-Jung Choi1

Department of Bioresources and Food Science, Konkuk 
University, Korea, 1Department of Applied Bioscience, Konkuk 
University, Korea, 2Department of Food Science and 
Technology, Sejong University, Korea, 3Department of 
Bioindustrial Technologies, Konkuk University, Korea

Nano-scale of active substances has various additional benefits 
including high bioavailability and permeation into the cell. How-
ever, there were few attempts to prepare the nanoparticles of 
red ginseng due to its low yield rate and difficulty of top-down 
preparation method. In this study, the different size of red gin-
seng powder [Non-puffed red ginseng (RG); 150, 8, or 5 μm, 
and puffed-red ginseng (PRG); 100, 10, or 3 μm] was determined 
to its storage stability at different temperature (4, 25 or 40°C).
From the result of TBARs test, there were no significant differ-
ences at all samples. The total color difference (ΔE) of puffed 
or non-puffed samples stored at 4°C showed lower value than 
that of 25, or 40°C in colors measurement. The RG 5 μm and 
PRG 3 μm showed best stable dispersion over time. From our 
results, it is suggested that the relatively smaller particle size of 
red ginseng can be conserved more stable than the others.



486

P13 -048

Comparison of Collagen-fortified Yuja Beverage 
Manufactured by Lab Scale or Pilot Scale

Junggyu Lee*, Sangyoon Lee1, Jiseon Lee1, Jae-Hee Seo1, 
Soojin Kim1, Dong Hyeon Park, JingJing Bai, Hee Jeong Choi, 
Geon-Pyo Hong2, Eun Yeong Ko, Sang-Gi Min3, Mi-Jung Choi1

Department of Bioresources and Food Engineering, Konkuk 
University, Korea, 1Department of Applied Bioscience, Konkuk 
University, Korea, 2Department of Food Science and 
Technology, Sejong University, Korea, 3Department of 
Bioindustrial Technologies, Konkuk University, Korea

Only few studies have been reported about mass production in 
nano food products, although there have been various trials. 
This study compared the stability of collagen-added yuja beve-
rage prepared by lab scale or pilot scale produce. Collagen-added 
beverage (C) was prepared by mixing the 12 wt% collagen disper-
sion and yuja beverage at 1:1 (v/v) ratio. Collagen liposome 
was formed through homogenization (8,000 rpm for 3 min) 
after mixing 12 wt% collagen and 1 wt% lecithin. Thereafter, 
liposome was added to yuja beverage at 1:1 (v/v) ratio, and 
prepared liposome-applied yuja beverage (L). These samples were 
produced to 100 mL or 10 L scale, respectively. As stability 
parameters, particle size, zeta potential and TBARS of the 
samples were measured during storage at 4°C. There were no 
significant differences in particle size and zeta potential of C 
and L depending on producing scale and storage duration. TBARS 
of lab scale samples were significantly higher than those of 
pilot scale samples in C and L. It is supposed that the collagen- 
fortified yuja beverage can be produced by pilot scale with 
similar quality comparing to lab scale.

P13 -050

The Nutrient Balance Concept: A New Quality Metric 
for Commercial Porridges, Foods for Special Dietary 
and Whole Grain Model Porridge for Older People

Ye-Won In*, You Jin Lee, Sun Young Lee, Hyung-Yong Cho
Laboratory of Bioguided Processing and Food Engineering, 
Department of Food Science and Biotechnology, CHA 
University, Korea

With aging, energy needs decrease, necessitating a more nutri-
ent balance diet in order to meet nutritional needs. To increase 
the nutrient balance for older people, whole grain model por-
ridge (WGMP) was formulated and compared with commercial 
samples (porridge, foods for special dietary) through the Nutri-
ent balance concept (NBC). Nutrition information of commercial 
samples and WGMP was collected from product label, RDA stan-
dard food composition table and MFDS food database. The 
NBC is centered on three specific metrics―a Qualifying index 
(QI), a Disqualifying index (DI) and a Nutrient Balance (NB). The 
QI and DI were determined, from the content of 21 essential 
nutrients and 6 nutrients associated with negative health out-
comes. The NB was derived QI. Results of NB score were calcu-
lated in commercial samples (porridge; 6.80-63.41%, foods for 
special dietary; 68.40-80.40%) and WGMP (68.44%). That indi-
cates NB score of WGMP increased than commercial porridge 
by 5.03-61.64% but do not show increased than foods for special 
dietary. Thus, these findings imply that porridge for older person 
with improvement nutrient, based on a commercial meal, nutri-
ent fortification is recommended.

P13 -049

Effect of W1/O/W2 Double Emulsion Containing Salty 
Taste Enhancer on Beef Bone Broth

Soojin Kim*, SangYoon Lee, Jiseon Lee, Jae-Hee Seo, Junggyu 
Lee1, Dong Hyeon Park1, JingJing Bai1, Hee Jeong Choi1, Eun 
Yeong Ko1, Geun-Pyo Hong2, Sang-Gi Min3, Mi-Jung Choi
Department of Applied Bioscience, Konkuk University, Korea, 
1Department of Bioresources and Food Engineering, Konkuk 
University, Korea, 2Department of Food Science and 
Technology, Sejong University, Korea, 3Department of 
Bioindustrial Technologies, Konkuk University, Korea

The saltiness of double emulsion with (SE) or without salt 
enhancer (NS) in distilled water (DW) and beef bone broth (BB) 
was compared. At the water base, the saltiness with salt 
enhancer of non-formulated double emulsion was the strongest 
among all samples from the sensory test. And then, the double 
emulsion with salt enhancer (SE-DE) was followed to the salti-
ness order. At the beef bone broth, the double emulsion with 
salt enhancer and the non-formulated salt enhancer solution 
(NS-BB) showed higher saltiness as compared to control one 
(without salt enhancer NS-BB). The salt release rate was similar 
trend as the result of sensory test. From our results, the double 
emulsion containing salt enhancer could be helpful to reduce 
salt concentration of beef bone broth.

P13 -051

Optimization of Pressure Assisted Enzymatic Hydrolysis 
of Raw Anchovy for Producing Salt Enhancer

Eun Bang*, Ye-Won In, You Jin Lee, Sun Young Lee, 
Hyung-Yong Cho
Laboratory of Bioguided Processing and Food Engineering, 
Department of Food Science and Biotechnology, CHA 
University, Korea

The objective of this study was to produce a fish sauces with a 
maximizing the salt enhancer (arginlyl-dipeptide) content and 
to reduce a period of fermentation using high pressure and 
enzyme. To achieve this, three specifications were measured: 
the degree of hydrolysis (DH), nitrogen recovery (NR), ratio of 
molecular weight below 1335 Da (RWD). Response surface 
methodology (RSM) was applied to evaluate the relationships 
between them and processing parameters including reaction 
pressure, time and enzyme concentration. The optimal condi-
tion for hydrolysis was selected as treated pressure 150 MPa, 
reaction time 15 h and enzyme to substrate level of 0.6% (w/w). 
To verify the predicted optimum conditions, the experiments 
were performed at the selected within the optimal ranges. The 
experimental values were well suited to the value predicted by 
the regression model. These results suggest that enzymatic 
hydrolysis under pressurization could be a new method for 
producing useful peptides to fish sauce in a short period of time.
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P13 -052

Development of Lactic Acid-tolerant Strains of 
Saccharomyces cerevisiae

Jeongman Seo*, Gyuseon Lee, Heeseong Kang, Da-wn Lee, 
Joong-Yeun Won, Soo Rin Kim
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Lactic acid is used widely in food products as a natural anti-
microbial agent. However, it is not applicable to fermented 
foods by yeast, because it also inhibits the growth of yeast. The 
primary goal of this study is to create a yeast strain with toler-
ance to lactic acid for food applications. Because genetic engi-
neering cannot be used for food microbes, we used an adap-
tive evolution strategy that uses a spontaneous mutagenic 
process. S. cerevisiae was cultivated in various carbon source 
media containing 4% lactic acid, and serial subcultures were 
performed until there was no change in the growth rate. From 
the final culture, evolved strains were isolated from each condi-
tion, and their tolerance to lactic acid was evaluated. We con-
firmed that the evolved strains were able to ferment sugars to 
ethanol under a high concentration of lactic acid. In our future 
study, the genetic basis of the lactic acid tolerance will be inve-
stigated.

P14 -001

Effect of Utilization of Korean Waxy Maize Flours on 
Bread-making

Dong-Jin Lee*, Seung-Taik Lim
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Quality characteristics of the breads containing Korean waxy 
maize flours (Black and Mibaek) were investigated. Waxy maize 
flour substituted wheat flour at levels of 0, 5 and 10% for white 
bread making, and the color, baking loss, loaf volume, and 
mechanical properties of bread crumb were measured. The 
color value of breads containing waxy maize flours had lower 
values of L* and b* but higher value of a* than those of the 
control (0%). The baking loss rate decreased as the amount of 
waxy maize flour increased. The loaf volume of the bread 
substituted with 10% waxy maize flour was lower than that of 
the control. Mechanical properties of bread such as hardness, 
chewiness and gumminess increased during an ambient storage. 
Especially, hardness and chewiness of bread with 10% waxy 
maize flour showed a significantly higher value than that of the 
control on the first day of storage at 25°C. However, hardness 
of 5% waxy maize flour bread showed a significantly lower value 
than that of the control after the third day of storage. Overall, a 
partial substitution (<10%) of wheat flour with Korean waxy maize 
flour was recommendable in bread-making without changing 
the bread quality.

P13 -053

Maker-free Engineering of the Glycerol Biosynthetic 
Pathway in Yeast

Deokyeol Jeong*, Jin-A Kim, Hayoung Lee, Soohyun Im, 
Jae-Kwang Shin, Soo Rin Kim
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Traditional genetic engineering techniques often require the 
use of antibiotic resistance genes as a marker of selecting 
mutants. However, the engineered microbes with antimicrobial 
genes cannot be used in an industrial scale due to the concerns 
with their environmental exposure. Therefore, the present 
study aimed to a marker-free genetic engineering method 
using Cas9 DNA nuclease for food applications. As a model, we 
targeted the glycerol biosynthetic pathway of Saccharomyces 
cerevisiae. The genes in the pathway were upregulated by the 
rearrangement of native promoters. Without the insertion of 
any heterologous DNA fragments, the mutants overproduced 
glycerol instead of ethanol. As demonstrated in this example, 
Cas9 genome editing technology can be used efficiently as a 
marker-free genetic engineering tool.

P14 -002

HS-SPME GC-MS Characterization of Volatile 
Compounds in Onion Powders Prepared under 
Different Drying Conditions

So-Mang Choi*, Dong-Jin Lee, Seung-Taik Lim
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

The influence of drying methods on the aroma compounds in 
onion powders was evaluated. The covection drying (CD) was 
conducted at 50, 70, and 90°C for 2.5-48 h to reach moisture 
content less than 16%. Volatile compounds in the onion powders 
were analyzed using HS-SPME GC-MS and the sensory profile 
and principal component analysis (PCA) were performed as 
multivariate statistics. Thirty two volatile compounds were 
tentatively identified as aldehydes and sulfur compounds being 
the major components. The total aldehyde content increased 
as the drying time and temperature increased whereas the 
total amount of the volatiles components decreased. On the 
other hand, the total content of sulfur compounds decreased 
during drying and was higher for CD90 (528 μg/g solids) than 
CD50 (126 μg/g solids) and CD70 (141 μg/g solids). The PCA 
data showed that methyl propyl disulfide, propyl disulfide and 
propyl trisulfide were the major compounds in fresh onion. 
However, the sensory impact of those sulfides was difficult to 
predict the onion flavor, indicating that aroma quality of onion 
was associated not only with those sulfides but also synergistic 
and masking effects of other components.
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P14 -003

Optimization in Manufacturing Condition of Milk 
Beverage Products Supplemented with Coffee by 
Response Surface Methodology and Its Physicochemical 
Properties

Jun Hong Park*, Ha Na Kim, Sun Young Park, Ji Eun Hwang, 
Ji Woo Yoon, Sung Il Ahn, Jae Hoon Kim1, Duk Geun Oh1, 
MooJoong Kim2, Dong Hwa Chung2, Jin Woo Jhoo, Gur Yoo Kim
Program of Animal Products and Food Science, College of 
Animal Life Sciences, Kangwon National University, Korea, 
1Seoul F&B Co., Ltd., Korea, 2Graduate School of International 
Agricultural Technology, Institutes of Green Bio Science and 
Technology, Seoul National University, Korea

This study was carried out to optimize manufacturing condition of 
milk beverage supplemented with coffee, and to determine physi-
cochemical properties of the beverage during storage. Raw milk, 
skim milk powder, coffee extraction, and emulsifiers were used to 
manufacture the beverage. It was revealed that the suitable emul-
sifiers were F110 and F160. The optimal conditions of manufacturing 
the beverage by RSM were 5,000 rpm as primary homogenization 
and 0.207% emulsifier addition. There were not significant differ-
ences in pH and z-potential between F110 and F160 added group. L* 
value gradually increased in all groups, however, a* and b* values did 
not show significant differences during storage. The particle size of 
F110 added group was smaller than that of F160 added group, and 
that of F160 added group increased during storage. Peroxide values 
of all groups slowly increased and that of F110 added group was 
lower than of F160 added group. Sensory evaluation revealed that 
there were not significant differences in appearance, flavor scores. 
Based on the result obtained from the present study, it is concluded 
that F110 was more suitable emulsifier to manufacture the beverage 
than F160.

P14 -005

Quality Characteristics and Antioxidant of Sponge Cake 
with Lemon Grass

MinJu Kim*, Sung Tae Kang, Tak Ju, Hanseul Oh
Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea

This study was performed to examine the quality characteristics 
of the sponge cakes with different contents (2-10% (w/w)) of 
lemon grass (LG). The specific gravity of the batter, baking loss 
rate, redness, hardness, cohesiveness, gumminess, chewiness, 
and DPPH radical scavenging activity of the cake increased 
significantly as the amount of LG in the cake increased. The pH, 
moisture content, specific volume, height, volume index, sym-
metry index, lightness, yellowness decreased significantly with 
the increase in LG content. Springness and resilience did not 
show any differences between the cakes. The consumer accep-
tance test indicated that the addition of LG up to 2% did not 
cause a significant unfavorable effect on the consumer accep-
tances in all attributes. The sponge cakes with 2% LG would be 
recommended with respect to the overall acceptance score 
while taking advantage of the functional properties of LG with-
out sacrificing the consumer acceptability.

P14 -004

Encapsulation of Lactobacillus rhamnosus GG in Skim 
Milk Structure by Spray Drying

Hae Kim1*, Moojoong Kim2, Nam Soo Han3, Donghwa Chung1,2

1Graduate School of International Agricultural Technology, 
Seoul National University, Korea, 2Institutes of Green Bio 
Science and Technology, Seoul National University, Korea, 
3Brain Korea 21 Center for Bio-Resource Development, 
Division of Animal, Horticultural, and Food Sciences, 
Chungbuk National University, Korea 

Lactobacillus rhamnosus GG (LGG) was encapsulated in recon-
stituted skim milk (RSM) structure by a consecutive process: 
fermentation followed by spray drying (SD). Fortified (2% glucose, 
1% yeast extract) RSM (10% or 30% total solid content; TS) was 
used for the fermentation (42°C). Fermentation with 10% TS 
was adjusted to 30% TS before SD. When 30% TS was used for 
the fermentation, the viable cell concentrations after the fer-
mentation and the SD were 1.8×109 CFU/mL and 4.4×107 CFU/g, 
respectively, while the cell concentrations obtained from the 
fermentation with 10% TS followed by the TS adjustment were 
1.5×109 CFU/mL and 2.0×108 CFU/g, respectively. This indicates 
that the fermentation was not significantly influenced by the 
TS, but the viability after SD was greatly improved when the 
adjustment step was used. The confocal laser scanning micro-
scopy showed that casein micelles were aggregated during the 
fermentation due to the acidification, but the aggregates were 
disintegrated during the TS adjustment, probably due to the 
increase of pH from 3.9 to 5.2. The disintegration of casein agg-
regates might improve the efficiency of SD process, resulting in 
higher cell viability.

P14 -006

Effect of Gamma-irradiation on the Change of 
Microbiological, Physico-chemical and Sensory 
Properties of Seasoned Water Dropwort

Jong-Heum Park*, Young-Suok Yoon1, Beom-Seok Song, 
Jae-Kyung Kim, Ha-Young Park, Byoung-Hun Lee, Jong-Bang 
Eun1, Dong-Ho Kim
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 1Department of Food 
Science and Technology, Chonnam National University, Korea

This study was performed to develop seasoned water dropwort 
with the sterile patient food using radiation technology. Seasoned 
water dropwort was prepared according to recipe and gamma- 
irradiated with the doses of 0, 2, 4, 6, 8, and 10 kGy. Then, the 
effect of gamma irradiation on the changes of microbiological, 
physic-chemical and sensory properties of the seasoned water 
dropwort was examined. The microbiological analysis showed 
that the initial count of total aerobic bacteria was 2.0 log CFU/g 
in the non-irradiated dropwort and the irradiating dose of 4 
kGy completely inactivated the bacteria. On the other hand, 
Escherichia coli and Bacillus cereus were not detected. Gamma- 
irradiation significantly degraded the textural quality of the 
dropwort and this was associated with the decrease on the 
textural preference of the sensory evaluation. Gamma-irradia-
tion also increased the intensity of off-flavor, but did not affect 
the change of color values. In conclusion, our data indicated 
that it is necessary to develop seasoned water dropwort with 
sterile patient food through the combined treatment of irradia-
tion technology with food additive such as calcium or vitamin C.
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P14 -007

Quality Improvement of Irradiated Seasoned Water 
Dropwort Using the Combined Treatment of Calcium 
Lactate and Vitamin C

Jong-Heum Park*, Young-Suok Yoon1, Beom-Seok Song, 
Jae-Kyung Kim, Ha-Young Park, Jong-Bang Eun1, Dong-Ho Kim
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 1Department of Food 
Science and Technology, Chonnam National University, Korea

This study was performed to develop irradiated seasoned water 
dropwort with sterile patient food using the combined treat-
ment of calcium lactate and vitamin C. Seasoned water dropwort 
was prepared after treated with different concentrations of 
calcium lactate or vitamin C, and gamma-irradiated. Sensory 
evaluation and textural analysis showed that the optimal con-
centrations of these food additives for irradiated seasoned 
water dropwort were 1.5% and 0.1%, respectively, and resulted 
in the improvement of firmness and reduction of off-flavor 
compared to those of the irradiated seasoned dropwort. In 
order to examine the reason of the quality improvement, the 
changes on the pectin content and TBA value of irradiated 
seasoned dropwort treated with calcium lactate and vitamin C 
were measured. As the results, calcium lactate and vitamin C 
decreased the content of water-soluble pectin or increased the 
content of oxalate-soluble pectin, and reduced the TBA value in 
the irradiated seasoned dropwort. Our data indicated that com-
bined treatment of calcium lactate and vitamin C might be a 
better method for improving the quality degradation of seasoned 
dropwort induced by gamma-irradiation.

P14 -009

Rheological and Morphological Characterization of 
Oleogels as a Solid Fat Replacer in Aerated Baked 
Goods

Joo Young Kim*, Suyong Lee
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea

Oleogelation has been recently receiving much attention as a 
new technology to structure edible oils with oleogelators. It 
can be applied to aerated food products specifically, baked 
products by substituting solid fats with oleogels for lowering 
the levels of saturated and trans fats. In this study, canola oil- 
carnauba wax oleogels were prepared and used as a shortening 
replacer in making cakes. The rheological and structural proper-
ties of the cakes were then investigated. The viscosity of the 
cake batters had a tendency to decrease with increasing shear 
rate. The use of more oleogels for shortening caused two visco-
elastic parameters of the batters to decrease. The texture, volume, 
and porosity of the cakes were characterized using oleogel as a 
shortening replacer. However, the use of oleogels for shortening 
up to 25% produced cakes with lower levels of saturated fatty 
acids without quality loss. The results may contribute the food 
industry to develop bakery products with reduced amounts of 
saturated and trans fatty acids.

P14 -008

Characteristics of Coffee Bean in Relation to Roasting 
and Sonification of Microbes from Unroasted Coffee 
Bean

MinJu Kim*, Sung Tae Kang, Min Kyung Lim
Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea

Quality changes of coffee beans from Coffea arabica in Brazil 
were investigated according to the roasting times. Roasting was 
operated at 220°C during 3, 6, 9, 12, 15, and 18 min. Roasted 
coffee beans were pulverized to 3 different particle sizes of 
over 1.0 mm, 0.7-1.0 mm, under 0.3 mm. Weight loss increased, 
as coffee beans were roasted at longer roasting times. pH dec-
reased, as coffee beans were roasted for 9 min. pH increased 
by roasting longer than 9 min. Total acidity steadily decreased 
by longer roasting. The Hunter’s color L and b-value of the 
roasted coffee decreased by roasting longer than 6 min. And 
a-value increased by roasting up to 6 min and decreased after 
6 min roasting. A sensory evaluation of 15 min-roasted coffees 
showed the highest score in bitterness, the burnt taste and 
overall preference. Microorganisms were isolated and identified 
to E. coli, B. subtilis, Aspergillus niger, Aspergillus tamarii, Peni-
cillium spp., Aspergillus flavus from unroasted coffee bean. E. 
coli and B. subtilis were decreased by 1 log cycle by ultrasonifi-
cation for 30 min and 2 h, respectively. And reduction of fungi 
in dutch coffee was not effective by the ultrasonification.

P14 -010

The Physicochemical Properties and In-vitro Digestibility 
of Extruded Rice Noodles with Different Amylose 
Contents

Sungmin Jeong*, Sanghoon Ko, Mi-Ra Yoon1, Jeom-Sig Lee1, 
Suyong Lee
Department of Food Science & Technology and Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 
1National Institute of Crop Science, Rural Development 
Administration, Korea

Different varieties of rice have been extensively used for value- 
added products, suggesting new avenues of application in the
food industry. Specifically, great attention has been paid to the
rice cultivars with different amylose contents that play critical
roles in the quality attributes of rice-based products. In this
study, extruded rice noodles were prepared with three rice 
varieties containing different amylose contents. Their physico-
chemical properties and in vitro starch digestibility were then
characterized from a rheological point of views. Rice flour with
higher amylose content exhibited greater resistance to dual- 
mixing and higher degrees of starch gelatinization/retrogradation.
The high amylose rice noodles showed harder texture that was 
related to their reduced cooking loss. Besides, the rice digesta 
with higher amylose contents exhibited greater viscosities 
throughout the simulated oral-gastric-intestinal digestion steps. 
The results of this study provided a promising opportunity for
the food industry to study the quality attributes and in-vitro
starch digestibility of rice-based goods by means of rheology 
with the advantages of being more rapid in real time.
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Effect of Gelatin on Rice Flour Paste and Mook

Eunji Lee*, Jinsoo Kim, Bong Kyung Koh
Keimyung University, Korea

Mook is a Korean food made from buckwheat or acorn starch 
and has a jelly-like consistency. Rice starch is known not to be 
suitable to mook. Its gel is not hard and elastic enough and too 
sticky. This study investigated the effect of gelatin addition on 
rice flour paste and gel properties for making mook. Angemi, 
low amylose and Goamibyeo, intermediate amylose content 
were dry milled. Gelatin content was varied from 30 to 40% on 
a dry weight basis of Angemi flour and 15 to 30% of Goamibyeo. 
RVA examined the paste viscosities of flour. TPA evaluated the 
texture of mook and syneresis water content was determined 
to evaluate the storage stability of mook at cold storage. Addi-
tion of gelatin decreased peak time and breakdown viscosity of 
paste. Set back viscosity was increased in Angemi but decreased 
in Goamibye. Angemi did not make gel as mook without the 
addition of the gelatin, but 100% Goamibye made mook. The 
addition of gelatin increased hardness and decreased adhesive-
ness of mook. However, fracture of mook was observed in 
Goamibyeo but not in Angemi. Goamibyeo with the addition of 
gelatin and Angemi with and without gelatin had no net syne-
resis during refrigeration.

P14 -013

Pulsed Electric Fields Pasteurization of Mandarin Juice 
Effects on Physicochemical Properties

Seungjo Lee*, Sea Cheol Min
Department of Food Science and Technology, Seoul Women's 
University, Korea

Effects of the pulsed electric field (PEF) processing on the inhi-
bition of indigenous aerobic microorganisms and the physico-
chemical properties have been investigated. Mandarin juice 
was processed by a continuous pilot plant-scale PEF system at 
11-23 kV/cm for 85-226 µs at 25°C and 21 kV/cm for 73 µs at 
40°C, respectively. The PEF processing at 40°C demonstrated 
the highest inhibition of total aerobes and yeasts/molds, resul-
ting in 6.7 and 6.6 log CFU/mL reductions, respectively. The 
reduction rates in the number of total aerobes and yeasts/molds 
by PEF processing at 23 kV/cm for 104 µs at 25°C were 6.3 log 
CFU/mL and 4.4 log CFU mL, respectively. Vitamin C of mandarin 
juice processed by PEV at 25°C did not change (p>0.05), but that 
of PEF-processed mandarin juice at 40°C and antioxidant activity 
of PEF-processed mandarin juice at both temperature decreased 
(p<0.05). None of color, browning index, total soluble solids, 
and pH of mandarin juice were affected by PEF processing at 
both temperatures (p>0.05). Pilot plant-scale PEF processing 
was effective in pasteurizing mandarin juice, minimizing changes 
in their quality properties.

P14 -012

Antioxidant Activities of Red Beet, Kohlrabi, and Carrot 
Extracts Produced in Jeju

Ho Bong Hyun*, Eun Seon Lee, Mi-Ran Yi1, Ah-Lim Jeon1, 
Hee-Jung Bu1, Jeong Hun Kim, Neung Jae Jun
Jejumorning Co., Ltd., Korea, 1Biotechnology Regional 
Innovation Center, Jeju National University, Korea

Recently, many color agricultural products take the spotlight 
for color food source. In continuation to our search for potential 
beneficial components from color food source, we investigated 
the best way of extraction of plants from Jeju. Among the agri-
cultural production in Jeju, we choose Red beet, Kohlrabi, and 
Carrot. We manufacture color plants by hot-air drying and 
cutting. And then, we extract using four ways such as using 
sonication or general extraction and Distilled water or 80% 
ethanol (EtOH) solvents and juicing. EtOH-sonication extracts 
(ESE) is the highest total polyphenol and flavonoid content 
among four extracts. In addition, among Red beet, Kohlrabi, 
and Carrot of 4 kinds of extracts and juices, the Red beet extracts 
show rich in polyphenol and flavonoid content. The Red beet 
ESE show the total polyphenol and flavonoid content were with 
values of 28.59±0.18 mg/g and 10.14±1.37 mg/g, respectively. 
Further, we investigate the antioxidant activity of extracts using 
DPPH radical scavenging activity. Kohlrabi and Red beet ESE 
show higher activity. These findings revealed high antioxidant 
capacity Red beet or Kohlrabi ESE which can be good for food 
source.

P14 -014

Optimization of Whole Turmeric (Curcuma longa L.) 
Powder-loaded Nanoemulsion (TNE)

Sungjin Park*, Jun Tae Kim
Department of Food Science and Technology, Keimyung 
University, Korea

Many researchers have spent their efforts to develop effective 
carrier systems of curcumin to improve its bioavailability since 
numerous functionalities of curcumin were reported. However, 
most studies have been limited with pure curcumin and other 
nutrients in turmeric were not studied. Although it has powerful 
and a lot of functional properties, curcumin is only 2.68-5.69% 
(w/w) in whole turmeric. In addition, turmeric has many func-
tional compounds such as minerals, vitamins, amino acids, dietary 
fibers, and organic acids. In order to develop a commercial pro-
duct of turmeric or curcumin fortified functional food, whole 
turmeric powders are preferred as a raw material. In the study, 
whole turmeric powders-loaded nanoemulsions were fabricated 
using an ultrasonication and the processing conditions were 
optimized by the physicochemical properties and stability of 
the nanoemulsions. MCT oil was selected as an oil phase by oil 
screening and GMS was used as a lipophilic surfactant. The 
most stable oil phase including whole turmeric powders was 
obtained using 3% GMS with ultrasonication (US) for 5 min. 
The mean droplet size and zeta potential of TNE were around 
159.1 nm and -20.0 mV.
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P14 -015

Dynamic Rheological and Textural Properties of 
Vacuum Impregnated Chicken Breast: Effect of Enzyme 
Concentration

Hwa Young Lee*, Byoungseung Yoo
Department of Food Science and Biotechnology, Dongguk 
University, Korea

The objective of this study was to find out whether chicken 
breast was softened by impregnating it with a macerating enzyme 
under vacuum after freeze-thawing process. To understand the 
effects of protease enzyme on physical properties of vacuum 
impregnated chicken breast (VICB), their viscoelastic and tex-
tural properties were measured at three different enzyme con-
centrations (3, 5, and 7%). Compression test of VICB was con-
ducted to measure the hardness by a texture analyzer. The 
dynamic moduli (G’ and G”) values of VICB pastes gradually 
decreased with an increase in enzyme concentration, showing 
that their viscoelastic properties are greatly influenced by the 
addition of enzyme. However, the VICB at higher enzyme con-
centration (7%) was drastically softened, showing much lower 
hardness value (1.62×104 N/m2) less than 5×104 N/m2 as com-
pared to other samples (30.6-60.6×104 N/m2). These results 
indicate that VICB with enzyme infusion, especially at higher 
enzyme concentration, was damaged to intra- or intermolecular 
protein-protein interactions in networks. Light microscope 
images of VICB also showed that the shapes were maintained 
and the cell structures were partially decomposed.

P14 -017

Fabrication and Characterization of Antimicrobial HPMC 
Films Containing Essential Oil-loaded Nanoemulsions

Jaeyeol Lee*, Key Whang, Jun Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

Recently, essential oils (EOs) have been attracted attention as a 
natural antimicrobial agent because of their excellent antibac-
terial, antifungal, antiviral, and antioxidant properties. However, 
most essential oils can be easily oxidized and lost their functio-
nal features when they are exposure to the ambient environ-
ment. Oil-in-water (O/W) nanoemulsions (NEs) are one of the 
most efficient colloidal systems to encapsulate and deliver 
hydrophobic compounds such as EOs. In addition, NEs can help 
improve the water vapor barrier property of biopolymer-based 
films due to their small droplet size and evenly distribution in 
the polymer matrix. In this study, EOs-NEs were prepared with 
various concentrations of EOs and their physicochemical features 
such as mean droplet size, zeta potential, and polydispersity 
index (PDI) were determined. HPMC films containing EOs-NEs 
were prepared using casting method and their mechanical 
properties, water vapor permeability (WVP) and antibacterial 
activities were investigated using Bacillus cereus (gram positive) 
and Samonella Typhimurium (gram negative).

P14 -016

Rheological Properties of Vacuum Impregnated Carrot: 
Effect of Enzyme Reaction Time

Kyeong min Cho*, Byoungseung Yoo
Department of Food Science and Biotechnology, Dongguk 
University, Korea

In this study, vacuum impregnation (VI) was used to soften a 
carrot by macerating enzyme after freeze-thawing process. To 
examine the effect of vacuum impregnated enzyme on the 
flow and dynamic rheological properties of a softened carrot, 
three different enzyme reaction times (10, 30, and 60 min) were 
used. They were also investigated microscopically to observe 
the structure changes caused by enzyme impregnation. After 
VI treatment, all samples were passed through a sieve (1 mm 
mesh) for the preparation of paste samples which were used to 
measure their rheological properties. The flow rheological para-
meters (K, ηа,30, and n) were obtained from the power law model 
equation, and their values decreased with an increase in 
enzyme reaction time. Their values showed drastic decrease 
between 10 and 30 min reaction time. However, there were no 
noticeable changes of apparent viscosity (ηа,30) and flow beha-
vior index (n) between 30 and 60 min. Likewise in flow rheolo-
gical properties, there were the great differences in dynamic 
moduli values (G’ and G”) between 10 and 30 min. In addition, 
the partially broken structures by enzyme infusion were observed 
through a light microscope image.

P14 -018

Change in Microbiological Quality of Chicken Breast 
under Different Freezing and Thawing Conditions

Eun Ji Choi*, Young Bae Chung, Hae Woong Park, Sunghoon 
Park1, Ho Hyun Chun
Advanced Process Technology and Fermentation Research 
Group, World Institute of Kimchi, Korea, 1Strategy Planning 
Department, World Institute of Kimchi, Korea

The effects of freezing and thawing conditions on microbiological 
quality and microstructure change of inoculated (Listeria mono-
cytogenes and Campylobacter jejuni) and non-inoculated chicken 
breasts were investigated. Chicken breast samples were frozen 
with air blast (-20, -70, and -150°C), ethanol (-70°C) and liquid 
nitrogen (-196°C) immersion freezing. The frozen samples were 
thawed with air blast, water immersion, and high pressure thaw-
ing at 4 and 25°C. There were no significant differences on the 
counts of L. monocytogenes inoculated with chicken breasts 
under different freezing conditions. However, air blast freezing 
resulted in significant reductions for total aerobic bacteria and 
C. jejuni compared to the control and other freezing treatments. 
The frozen chicken breast treated with water immersion thaw-
ing (4°C) exhibited a lower increase of thawing loss (%) com-
pared to those treated with other thawing methods. In addition, 
freeze-thaw cycles affected the histological changes of chicken 
breasts significantly. After five freeze-thaw cycles, the counts of 
total aerobic bacteria, yeast and mold, and C. jejuni were reduced 
by 0.3-1.4 log cycles.
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P14 -019

Preparation and Characterization of Dry-processed 
Citrated Organic Rice Flour

Gwang-Su Choi*, Jae-Hyun Park, Chang-Nam Kim1, Sung-Won 
Choi2, Byung-Yong Kim, Moo-Yeol Baik
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Department of Hotel Baking Technology, 
Hyejeon University, Korea, 2Department of Food and Culinary 
Arts, Osan University, Korea

To increase rice consumption in Korea, it is necessary to develop 
a wide range of rice-processed foods and functional rice mate-
rials. The most important functionality of rice flour is content 
of resistant starch (RS). The purpose of this study was to develop 
the citrated organic rice flour by dry-process and to investigate 
its physicochemical properties. Citric acid (0, 20, 30, and 40% 
dry basis) were mixed with organic rice flour and reacted at 
105 and 150°C for 5 h. Degree of substitution increased with 
increasing citric acid concentration and reaction temperature. 
In DSC, when reacted at 105°C, onset temperature gradually 
decreased with increasing citric acid concentration but no DSC 
thermal characteristics were observed at 150°C. Relative cry-
stallinity determined by XRD did not greatly change at 105°C
but dramatically decreased at 150°C. As citric acid concentra-
tion and reaction temperature increased, rapidly digestible 
starch, slowly digestible starch and total starch decreased but 
RS significantly increased. Therefore, RS content in organic rice 
flour increased with dry-processed citric acid treatment and 
this could be applicable to produce functional foods for diabetes.

P14 -021

Determination of the Antimicrobial Activity of Selected 
Plant Essential Oils and Their Incorporation in 
Nanoemulsion as Edible Coatings

Frank Kporwodu*, Coralia V. Garcia, Jun Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

Essential oils (EOs) has widespread use as a flavoring material, 
used in the nutritional and agricultural fields for their reported 
antibacterial and antioxidant properties. Because of this, their 
use as preservatives in food has been suggested, either incor-
porated into the foodstuff packaging material or used to form 
edible coating to extend the shelf-life of the food product. This 
work aims to study the antimicrobial effect of bay, cinnamon 
and thyme essential oil (EO) and their nanoemulsion-based 
edible coatings at several concentrations. Nine (9) different EOs 
were screened using the disc diffusion method against E. coli, 
Sa. Typhi, and L. monocytogenes. The EO with most antimicro-
bial effect was used to prepare nanoemlsion-based edible coat-
ing at 0.5, 1, or 2% (v/v). The mean droplet size, zeta potential, 
polydispersity index (PDI), color and antimicrobial activity of 
EO-nanoemulsions were determined. The results show the 
potential benefits of incorporating nanemulsions as delivery 
system of EOs in edible coatings for minimally processed fruits 
and vegetables.

P14 -020

Evaluation on the Physicochemical Properties of Rice 
Beer by the Type of Rice Addition

Hyun-Joo Kim*, Jong-Chul Park1, Kyung Ha Lee, Eun Young 
Sim, Seuk Ki Lee, Koan Sik Woo, Hye Young Park, Sea-Kwan 
Oh, Wook Han Kim
Crop Post-harvest Technology Division, National Institute of 
Crop Science, Korea, 1Crop Breeding Division, National 
Institute of Crop Science, Korea

This study manufactured beer by the type of rice addition for 
establishment of rice beer manufacturing process, and evalua-
tion of physicochemical properties. As for rice and malt for 
manufacturing of beer, this study used ‘Seolgaeng’ of rice variety 
and ‘Gwangmaek’ of malt variety, adding rice to be 40% of raw 
material, and used rice, brown rice and white rice. After going 
through the processes of grinding, liquefaction, saccharifica-
tion and fermentation for manufacturing rice beer, this study 
used beer ripened for a month at 2°C as a sample. As for alcohol 
content and pH change, no significant difference was shown by 
the type of rice addition. As a result of reducing sugar content, 
however, white rice-added beer was the highest, whereas rice- 
added beer was the lowest. L*-value was the highest, while, a* 
and b*-values were the lowest. In conclusion, rice addition 
method turned to have an effect on the color degree and reduc-
ing sugar content of beer, so it was considered an important 
element in establishing rice beer manufacturing process.

P14 -022

Encapsulation of Turmeric Extract-nanoemulsions Using 
Chitosan or β-Cyclodextrin

Bomnae Lee*, Jun Tae Kim
Department of Food Science and Technology, Keimyung 
University, Korea

Turmeric has been known as an excellent active compound 
containing various functional properties such as anti-oxidation, 
anti-inflammatory, anti-cancer, and anti-bacterial features. How-
ever, it has been limited in its applications due to its extremely 
low water solubility and bioavailability. In order to improve the 
water solubility and bioavailability, many different nano-formu-
lations have been developed. Nanoemulsion system is one of 
the good candidates with great potential as a commercialized 
product. But, the strong smell of turmeric has been still big 
barrier to apply to the various beverage products. In this study, 
Turmeric extract nanoemulsions (TE-NEs) have been encapsu-
lated using biopolymers such as chitosan and β-cyclodextrin. 
The physicochemical properties of encapsulated TE-NEs were 
investigated by measuring the particle size, zeta potential, and 
polydispersity index (PDI). The masking effect of type of bio-
polymers and concentration was studied.
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P14 -023

Process Optimization of Turmeric Extract-loaded 
Nanoemulsions

Subi Lee*, Sujung Hong, Key Whang, Jun Tae Kim
Department of Food Science & Technology, Keimyung 
University, Korea

Turmeric contains important hydrophobic polyphenolic com-
pounds such as curcumin, demethoxycurcumin, and bis-deme-
thoxycurcumin. Especially, curcumin has been widely used as 
an active compound in food, cosmetics and pharmaceutical 
industries due to its excellent functional properties. However, 
curcumin has been limited in its applications due to its extremely 
low solubility, low absorption, and low bioavailability. So many 
researchers have concentrated on the improvement of this 
problems using encapsulation techniques. Nanoemulsion has 
been considered as best of the Turmeric powder is extracted 
by various solvent type. 50%, 70% ethanol is the highest cur-
cumin concentration. Turmeric extract was obtained by immer-
sion of turmeric powder in 50% ethanol at 60°C for 8 h and 
evaporation. MCT (medium chain triglyceride) oil was used 
because of the highest solubility of TE) by oil screening test. 
Physicochemical properties of TE nanoemulsions (TE-NEs) were 
significantly depending on the ratio of oil, surfactant, and DW 
as well as processing condition. The mean droplet size of TE-NEs 
was ranged from 90.3 nm to 512.6 nm and the droplet size was 
significantly decreased by ultrasonication time.

P14 -025

Preparation Conditions for Omija-cheong Based on 
Quality Characteristics

Mi-Na Park*, Chang Joo Lee, Joon-Ho Choi
Department of Food Science and Biotechnology, Wonkwang 
University, Korea

The objective of this study was to establish the optimal incuba-
tion time for manufacturing omija-cheong by pilot-scale in Korean 
traditional manner, based on the physicochemical characteristics 
of omija-cheong as a concentrated extract. Omija fruits (500 kg) 
and the same amount of sucrose were weighed and put into a 
1,000 kg-scale incubation tank of a water-jacketed type with a 
temperature control system. Titratable acidity was 1.18% (w/v) 
at 5 days of incubation, which increased significantly to 2.26% 
within 37 days, and reached to 2.70% at 92 days of incubation. 
Omija fruits contained citric, malic and succinic acid, most of 
which were also extracted into omija-cheong after 30 days of 
incubation. Based on the total sugar contents, titratable acidities 
and color characteristics, more than 60 days of incubation is 
required for manufacturing omija-cheong. Also, results on the 
phenolic compounds and flavonoids contents of omija-cheong
are show more than 60 days of incubation for manufacturing. 
We suggest that manufacturing omija-cheong in traditional 
manner be required more than 60 days of incubation.

P14 -024

Enhancement of Phenolic Recovery from Rice Bran and 
Their Antioxidant Activity of the Extract by Using 
Carbohydrases and Steaming-pretreatment

Sung-Min Kim*, Dong-Jin Lee, So-Mang Choi, Seung-Taik Lim
Graduate School of Life Sciences and Biotechnology, Korea 
University, Korea

Rice bran (RB) was subjected to steam-pretreatment (24, 36, or 
48 h, 70°C) and hydrolysis with commercial carbohydrases to 
improve the extractability of phenolic compounds. Each RB 
extract was then analyzed for the total phenolic content (TPC), 
antioxidant activity (i.e., DPPH, ABTS, and FRAP assay), and phe-
nolic acids (PA) composition. By using a steaming-pretreatment, 
there was a significant increase in the recovery of extractable 
phenolics and their antioxidant activity in the RB extracts. Among 
the processes tested, steaming (48 h and 70°C) followed by 
Pentopan treatment (3% E/S, 50°C, pH 4.5, and 4 h) was most 
effective in releasing the extractable phenolics compared to 
the control (TPC value of 20.56 vs. 6.26 mg GAE/g). Moreover, 
this process showed 2.5-5.0 times higher antioxidant activity: 
24.41 TE/g for DPPH, 98.59 TE/g for ABTS, and 35.29 FeSO4/g 
for FRAP assay than those of the control (4.84 TE/g, 39.51 TE/g, 
and 11.95 FeSO4/g). Moreover, maximum yield of ferulic acid, 
the most predominant PA in rice, could be achieved by the pre- 
steaming and Pentopan treatment, which was approximately 
29 times higher than that in the control (61.7 vs. 1986.7 µg/g).

P14 -026

Effect of Probe Diameter on Compression Test of 
Carrots Prepared with Vacuum Impregnation

Wonjun Jo*, Byoungseung Yoo
Department of Food Science and Biotechnology, Dongguk 
University, Korea

Generally, the hardness of vegetables including carrots prepared 
with vacuum impregnation has been measured by a texture 
analyzer with cylindrical probes having large diameters. In this 
study, for the hardness measurements of softened carrots pre-
pared by enzyme impregnation, the compression test was con-
ducted using cylindrical probes having different diameters (2, 
5, 10, 20, and 40 mm). Effect of the probe diameter on the 
hardness values was examined in accordance with their repro-
ducibility. For the preparation of softened carrot samples, a 
raw carrot was sliced into disc and blanched, and then the freeze- 
thaw impregnation of macerating enzyme was performed to 
soften the hardness of carrots less than 5×104 N/m2. There was 
a significant relationship between the probe diameter and the 
relative standard deviation (RSD, %) of instrumental hardness 
value, showing that RSD values decreased from 28.8 to 11.6% 
with a decrease in the probe diameter from 40 to 2 mm. This 
result indicates that using a probe with smaller diameter can 
improve the experimental reproducibility of hardness measure-
ments of the softened food products with macerating enzyme 
treatment.
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P14 -027

Antimicrobial Edible Coating for Microbiological Safety 
and Preservation of Mandarins

Mee Yeon Won*, Hyeon Ju Lee, Deok Hwan Oh1, Sea Cheol 
Min
Department of Food Science and Technology, Seoul Women's 
University, Korea, 1Department of Food Science and 
Biotechnology, Kangwon National University, Korea

As an edible coating, carnauba wax (CW) incorporating grape-
fruit seed extracts (CW-GSE) was developed to extend microbial 
safety and storage stability of mandarin. CW was homogenized 
using high shear mixing (10,000 rpm, 2 min) with a GSE (0, 1.0%) 
and Tween-80 (25% w/GSE w). Microbial inhibitory study was 
performed using Penicillium italicium. The effects of CWGSE 
coating on madarin were analyzed for weight loss, respiration 
rate, hardness, soluble solid content (SSC), pН, antioxidant acti-
vity, total phenolic contents (TPC), and ascorbic acid (AA) during 
storage. The CWGSE (1.0%)-coated madarins resulted in the 
highest reduction of P. italicium (percentage disease incidence: 
23.6±5.1%) at 25°C (pThe weight loss, CO2 generation, and 
firmness of the CWGSE -coated madarin were lower than those 
of uncoated mandarins at 25°C (p, and pH of CWGSE coated 
madarin were not significantly different from uncoated during 
storage (p>0.05). These results suggest that CWGSE coating can 
be an effective postharvest technology for extending shelf life 
of mandarins.

P14 -029

Effects of Fertilization Treatments on Noodle-making 
Properties of Korean Winter Wheat

Nayoung Lee*, Jeong-Min Ju, Eun-Ok Park, Seung-Yong Lim, 
Chon-Sik Kang1, Young-Keun Cheong1, Hag-Sin Kim1

Department of Food Science and Biotechnology, Kunsan 
National University, Korea, 1National Institute of Crop Science, 
Rural Development Administration, Korea

Changes in the quality of fresh noodles prepared with different 
types of Korean winter wheat were examined. Gluten and past-
ing properties of wheat flour and quality properties of fresh 
noodle was measured. The GI of the samples with PS and SM 
tended to decrease except for that of the Younbaek cultivar. 
However, the GIs of Younbaek, Jokyung, and Baekjoong did not 
differ (p>0.05). The wet and dry gluten (DG) of CWRS were 
41.00 and 14.55 g/100 g, respectively. The WBGs of Jokyung 
and Baekjoong with PS were 18.50 and 18.75g/100 g, respec-
tively. The peak and final viscosities of Jokyung and Baekjoong 
with PS and SM did not differ from those of samples prepared 
with NF. The thickness of Jokyung with PS were 1.63 mm, which 
were higher than those of samples with NF. The thicknesses of 
the noodle sheet of Jokyung and Younbaek cultivars with PS 
were improved compared with those of other samples. The 
lightness values of the Backjoong cultivar with NF, PS, and SM 
were 83.33, 81.52, and 84.81, respectively. The hardness values 
of cooked noodles prepared using the Jokyung cultivar with PS 
tended to be lower than those of the other samples (1,258 g).

P14 -028

Development of Grapefruit Seed Extract-incorporating 
Chitosan Emulsions for Coating Cherry Tomatoes

Jin Seong Won*, Deog-Hwan Oh1, Sea Cheol Min
Department of Food Science and Technology, Seoul Women’s
University, Korea, 1Department of Food Science and 
Biotechnology, Kangwon National University, Korea

Grapefruit seed extract-chitosan-based coating (GSC) was deve-
loped and applied to cherry tomatoes to improve their micro-
bial safety and physicochemical storage qualities. The coating 
microemulsions were produced by mixing a chitosan solution 
(1% (w/v)) with GSE at various concentrations (0.5-1.0%, w/w) 
using high-shear mixing (10,000 rpm, 2 min). Uncoated samples 
and chitosan only-coating (CC) and 1% GSC emulsions were 
analyzed during the 28-day storage at 10°C and 14-day storage 
at 25°C. The CC and 1% GSC effectively inhibited the growth of 
Salmonella, total mesophilic aerobes, and yeasts and molds 
during the storage periods and retarded the changes in weight, 
respiration rates and titratable acidity. 1% GSC did not affect 
the sensory properties of glossiness, color, flavor, and taste 
preference (p>0.05). Especially, the sensory score for ordor and 
overall acceptability in GSC were higher than those in CC. 1% 
GSC resulted in higher retention of weight, lower respiration 
rates, and higher Salmonella and total mesophilic aerobes inhi-
bition than CC (p>0.05). The coating with GSE-chitosan-based 
microemulsion show potential for extending shelf life of cherry 
tomatoes.

P14 -030

Quality Properties of Taro (Clolcasia escultnta L. Schott) 
Depending on Blanching Conditions, Freezing and 
Thawing Methods

Heeju Kim*, Sujin Shin1, Minyong Kim1, Jin Seon Kim, A Ra 
Jo, Juan Park, Jung-Kue Shin1

Department of Traditional Food Industry, Jeonju University, 
Korea, 1Department of Korean Cuisine, Jeonju University, 
Korea

Taro, which is a bulb plant containing mucilages and having a 
high water content, has issues related to pretreatment and 
storage after harvesting. To resolve these issues, taro was blan-
ched at 60, 80, and 100°C, and then frozen for seven days at 
-20°C and -40°C. The quality properties of the taro were mea-
sured after performing cold thawing (4°C), room temperature 
thawing (25°C), and running-water thawing. The hardness was 
the highest at 5212.66±525.26 kgf in the sample treated by 
blanching at 80°C, freezing at -40°C, and cold thawing at 4°C.
With respect to the chromaticity of the same sample under the 
same conditions, the Lightness (L), the redness (a), and the 
yellowness (b) were L=87.80±1.12, a=-0.53±0.17, and b=7.19±
0.38, respectively, indicating that the L and b values were higher 
than those of the control sample, while the a value was lower 
than that of the control sample. This tendency was found in all 
the experimental samples. The water content of the experi-
mental samples was 85.02±0.34%, which was not significantly 
different from that of the control sample. The pH of the experi-
mental samples was 6.69±0.01, which was higher than that of 
the control sample. 
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P14 -031

Effect of Blends with Low-protein Wheat Flour and 
Barley Byproducts on the Physiological Properties

Nayoung Lee*, Jeong-Min Ju, Jae-Geun Koo, Chon-Sik Kang1, 
Young-Keun Cheong1, Hag-Sin Kim1

Department of Food Science and Biotechnology, Kunsan 
National University, Korea, 1National Institute of Crop Science, 
Rural Development Administration, Korea

The physicochemical characteristics and antioxidant activity of 
blends with low-protein wheat flour and barley byproduct were 
investigated. Crude protein contents of Keumkang, Goso, and 
Backjoong low-protein Korean winter wheat flours were 9.15, 
7.91, and 7.67%, respectively. Crude protein and β-Glucan 
contents of barley byproduct were 14.10% and 3.11%, respec-
tively. Ash, crude protein, crude fiber, β-Glucan, and WHC of 
blends increased with addition of barley byproduct but not 
gluten. The water and total starch contents of barley byproduct 
(8.03% and 27.82%, respectively) were lower than those of 
low-protein wheat flour. WHC values of Keumkang, Goso, and 
Backjoong were 89.17%, 82.45%, and 92.76%, respectively, 
which were lower than that of barley byproduct. Goso flour, 
which had the highest starch content (78.68%) of all samples, 
had the highest peak and final viscosity (3,099 and 3,563 cP, 
respectively). In contrast, barley byproduct had the lowest 
peak and final viscosity among samples. The DPPH radical-sca-
venging activities of Keumkang, Goso, and Backjoong were 15.75, 
14.18, and 17.90%, respectively. These values increased with 
the addition of barley byproduct.

P14 -033

Hydration and Solubilization of Dried Biji Powder 
Treated with a Twin-Screw Extruder

Hyun-Seok Kim*, Youn-Moon Park, Koo Min Chung
Department of Food Science and Biotechnology, Andong 
National University, Korea

The objective of this study was to investigate the influence of 
extrusion parameters on the hydration and solubilization of 
dried biji powder. Biji discharged from tofu preparation process 
was dried for 8 h at 80°C, and ground using an air-jet mill. The 
dried biji power was extruded by a twin-screw extruder (TWE) 
equipped with a die (Φ4 mm). TWE was operated with the 
sample loading of 100 g/min at the screw speed and barrel 
temperature of 100-200 rpm and 130-170°C, respectively. 
During extrusion, the moisture content of the dried biji was 
kept at 25-35%. TWE-treated biji was assessed with respect to 
water absorption and solubility indexes (WAI & WSI), oil absorp-
tion index (OAI), and the content of soluble fractions of protein 
and carbohydrate. Although OAI did not differ among the con-
trol (untreated biji) and treatments, WAI and WSI were higher 
for TWE-treated (relative to the control) biji. Maximum WAI 
(10.52 g/g) and WSI (20.00%) were found at TWE parameters 
of 25% moisture content, 130°C, and 150 rpm. Biji treated at 
the same condition exhibited the highest soluble protein content. 
Overall results suggested that the extrusion may enhance the 
processing application of biji.

P14 -032

Improvement in Quality of Fresh Noodles Made with 
Blends of Low-protein Wheat Flour and Barley 
Byproduct

Nayoung Lee*, Eun-Ok Park, Chon-Sik Kang1, Young-Keun 
Cheong1, Hag-Sin Kim1

Department of Food Science and Biotechnology, Kunsan 
National University, Korea, 1National Institute of Crop Science, 
Rural Development Administration, Korea

The present study investigated the quality changes of fresh noo-
dles made with blends of low-protein wheat flour and barley 
bran. Fresh noodles were prepared by blending low-protein 
wheat flour and barley byproduct. Thickness, color value, hard-
ness, adhesiveness, springiness, gumminess, chewiness, and 
cohesiveness of noodle were measured. The thickness of noodle 
sheets made with Keumkang, Goso, and Backjoong were 1.62, 
1.54, and 1.70 mm, respectively. Noodles made from Backjoong 
flour were the thickest, which was presumed to affect WHC. 
The addition of barley byproduct decreased the thickness of 
noodle sheets and reduced lightness values, which were 82.81, 
86.96, and 85.65 for noodles sheets made from Keumkang, 
Goso, and Backjoong flour, respectively. The hardness values of 
boiled noodles made from Keumkang and Backjoong flours were 
8.30 and 6.14 N, respectively. Noodle hardness decreased with 
addition of barley byproduct. Textures such as springiness, gum-
miness, chewiness, cohesiveness, and hardness were similar 
between noodles made from a blend of Goso and 20% barely 
byproduct. However, hardness of boiled noodle was markedly 
decreased by addition of 40% barley byproduct.

P14 -034

Effects of pH-shifting and Microbial Transglutaminase 
on the Gelling and Emulsion Properties of Porcine 
Myofibillar System

Geun-Pyo Hong*, Yiseul Kim
Department of Food Science and Technology, Sejong 
University, Korea

This study investigated the effects of pH-shifting and microbial 
tansglutaminase (MTGase) on the gelling and emulsion charac-
teristics of porcine myofibrillar proteins (MP). The pH-shifting 
of MP was conducted by decreasing pH of MP suspension to 
3.0, followed by increasing pH to 6.5. The native (nMP) and pH- 
shifted MP (pMP) was reacted with and without MTGase, the-
reafter the emulsion and gelling characteristics were compared. 
Deamidated MP (dMP) was prepared by addition of MTGase 
into MP at pH 3.0, followed by increasing pH to 6.5. A rigid MP 
gel was produced by MTGase addition, regardless of types of 
MP. Both the addition of MTGase and pH-shifting produced 
harder gel, and the highest gel strength was shown in pMP. The 
nMP has the highest yield among treatments. Alternately, pMP 
and dMP showed significantly lower yield than nMP. In emulsion 
characteristics, pH shifting improved emulsifying activity of MP, 
while the pMP exhibited lower emulsion stability. The pMP 
showed the lowest creaming stability among treatments. Even-
tually, MTGase improved the gelling and emulsion properties, 
and the pH shifting might be improve or modify functional 
properties of MP in meat products.
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P14 -035

Effects of Leavening Agents on the Quality 
Characteristics of Restructured Sweet Potato Snack

Yiseul Kim*, Geun-Pyo Hong
Department of Food Science and Technology, Sejong 
University, Korea

This study was performed to determine the effects of leavening 
agents on the quality characteristics of restructured sweet 
potato snack. Cooked sweet potato was mashed and mixed 
with 1% yeast or 1-2% baking powder with and without 0.3% 
citric acid. The mixture was formed and dried at 70°C for 12 h. 
Volumetric expansion ratio, pH, color, moisture and reducing 
sugar content were measured. The volumetric expansion ratio 
of the samples were not affected by types of leavening agents. 
The addition of baking powder alone manifested dark-green 
appearance, while others appeared yellow color. The lowest pH 
was found in yeast treatment, while addition of baking powder 
alone caused an increase in pH. Moisture content of baking 
powder treatments was not differ from control and higher than 
yeast treatment. The yeast treatment showed the highest 
reducing sugar content. For baking powder treatments, 1% 
baking powder with citric acid showed the significantly high 
reducing sugar content than others. Although, yeast was esti-
mated as the best leavening agent, this study indicated that 
the addition of 1% baking powder with 0.3% citric acid could 
improve qualities of restructured sweet potato snack.

P14 -037

Effects of Celluclast 1.5 FG Enzyme Treatment on 
Phytochemical Concentration and Bioactive Property of 
Corn Silk Extract

Myung Hwan Kim*, Jieun Lim, Ingyeong Lee, Wookyoung 
Kim1, Sunlim Kim2, Hyeonjung Gang2

Department of Food Engineering, Dankook University, Korea, 
1Department of Food Nutrition, Dankook University, Korea, 
2National Academy of Agricultural Science, National Instiutue 
of Crop Science, Korea

The cellulase enzyme, Celluclast 1.5 FG (CC), was treated to 
corn silk ethanol extracts (CSE) to raise phytochemical concen-
trations and Bio-active Properties. Multiple response surface 
analysis was employed to obtain the optimal CC treatments for 
CSE. The ranges of independent variables selected from the pre-
liminary experiments were CC concentration 0.25-0.75%, reac-
tion temperature and time 20-60°C and 40-120 min, respectively. 
The optimum CC treatment conditions of enzyme concentra-
tion, reaction temperature and time were 0.75%, 28.91°C and 
108.76 min, respectively. Total polyphenol, flavonoid and maysin 
concentrations of optimum processing conditions were 5,184.51, 
4,550.80, and 3,535.71 mg/100 g, respectively. DPPH radical 
scavenging and tyrosinase inhibitory activities, and overall 
desirability were 88.22 and 76.54%, and 0.82, respectively.

P14 -036

Process Optimization of Ethanol Extract Conditions for 
Corn Silk

Myung Hwan Kim*, Jieun Lim, Ingyeong Lee, Wookyong 
Kim1, Hyeonjung Gang2, Sunlim Kim2

Department of Food Engineering, Dankook University, Korea, 
1Department of Food Nutrition, Dankook University, Korea, 
2National Academy of Agricultural Science, National Instiutue 
of Crop Science, Korea

In ethanol extraction conditions for corn silk that were based 
on central composite design with variations in the ethanol con-
centration (30-90%), extraction temperature (20-60°C) and 
time (1-6 h). The optimum conditions of ethanol concentration, 
extraction temperature and time by multiple response surface 
analysis were 80.45%, 53.49°C and 4.95 h, respectively. The 
proposed values of total polyphenol, flavonoid and maysin 
concentrations were 2758.74, 1520.81, and 810.26 mg/100 g, 
respectively. Those of DPPH radical scavenging, tyrosinase inhi-
bitory activities and overall desirability were 56.86%, 43.49%, 
and 0.74, respectively.

P14 -038

Effects of Acidic Sodium Metaphosphate and Pectinex 
Ultra SP-L Treatments on Strawberry Puree Quality

Myung Hwan Kim*, Ingyeong Lee, Sea Cheol Min1, Heesun 
Kim2, Gwijung Han2

Department of Food Engineering, Dankook University, Korea, 
1Department of Food Science and Technology, Seoul Women’s
University, Korea, 2National Academy of Agricultural Science, 
Rural Development Administration, Korea

This study was performed to minimize the quality degradation 
of concentrated strawberry puree after 90°C for 5 min heat pro-
cessing by acidic sodium metaphosphate (ASM) and Pectinex 
Ultra SP-L (PU) treatments. Multiple response surface analysis 
was employed to obtain the optimal ASM and PU concentra-
tions, and reaction time. The ranges of above independent vari-
ables selected from the preliminary experiments were 0.05-0.45% 
and 0.5-1.5%, and 20-60°C, respectively. The optimum conditions 
of ASM and PU concentrations, and reaction temperature were 
0.45%, 0.5% and 30.752°C, respectively. Proposed values of 
total polyphenol and anthocyanin concentrations, Hunter’s a
value, and overall desirability of optimum processing conditions 
were 197.05 mg/g and 6.14 mg/100 g, 32.59, and 0.97, respec-
tively.
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P14 -039

Effects of Allelochemicals and Phenylalanine on 
Phenolic Acid Composition in Germinated Brown Rice

Donghwa Cho1,2*, Sea-Kwan Oh1, Seung-Taik Lim2

1Crop Post-harvest Technology Division, National Institute of 
Crop Science, RDA, Korea, 2School of Life Science and 
Biotechnology, Korea University, Korea

The purpose of this research is to provide an effective way to 
accumulate soluble phenolic acid in germinated brown rice 
(GBR) in response to some allelochemicals and phenylalanine. 
The results in the present study suggested that 1) the low con-
centration of methyl jasmonate (0.05 mM) had no influence on 
the shoot growth, but stimulated the accumulation of ferulic 
acid and p-coumaric acid in shoot fraction of GBR. 2) Under 
moderate dose (0.1-0.25 mM) of ferulic and p-coumaric acid, 
phenolic acid synthesis in the shoot fraction was promoted 
with the increased PAL (phenylalanineammonia-lyase) and 
CW-PRX (cell wall bound peroxidase) activities, whereas high 
concentration (≥0.25) of exogenous both acids caused the 
increased soluble phenolic acid content in kernel fraction with 
inflow of exogenous phenolic acids. 3) Depending on concen-
tration of phenylalanine (1.0-5.0 mM), PAL activity and soluble 
phenolic acid content continuously increased in shoot fraction 
of GBR. Overall results revealed that exogenous application of 
some allelochemicals and phenylalanine was an effective tool 
to accumulate soluble phenolic acid in germinated brown rice.

P14 -041

Physicochemical and Physiological Properties In vitro of 
Quinoa Processed by Heat Treatments

Hye-Kyung Goh*, Deok-Su Yu, Young-Tack Lee
Department of Food and Biotechnology, Gachon University, 
Korea

Physicochemical and physiological properties of quinoa (Cheno-
podium quinoa Willd.) processed by heat treatment were tested. 
Heat treatments of quinoa were carried out two different ways. 
For boiling process, quinoa was boiled at 100°C for 20 min, fol-
lowed by drying. For steaming/roasting, quinoa was steamed 
first and then roasted. A slight decrease in crude protein and 
crude fat was observed in the boiled samples. However, steaming/ 
roasting method did not cause significant differences in proxi-
mate composition and starch content. WSI (water solubility 
index) was increased, while WAI (water absorption index) was 
decreased. Pasting viscosity was very low for heat treated quinoa 
sample. In vitro starch hydrolysis of heat treated quinoa was 
substantially higher than that of raw quinoa. Quinoa samples 
treated with boiling and steaming/roasting were 80.69, 76.38%, 
respectively. Heat treatments reduced total phenolic and flavo-
noid contents in quinoa extracts, and higher reduction was 
observed in steaming/roasting. DPPH radical scavenging capa-
city and nitrite scavenging activity decreased by heat treatments, 
and the quinoa treated with steaming/boiling showed the lowest 
activities.

P14 -040

Effects of Different Cultivars and Milling Degrees on 
Quality Characteristics of Barley Makgeolli

Kyung Ha Lee*, Seuk Ki Lee, Hyun-Joo Kim, Hye Young Park, 
Eun Young Sim, Koan Sik Woo, Sea-Kwan Oh
Crop Post-harvest Technology Division, National Institute of 
Crop Science, RDA, Korea

The purpose of this study was to evaluate the effects of varieties 
(Saessal-bori, Saechalssal-bori, and Huinchalssal-bori) and milling 
degree (95, 85, and 75%) of barley on quality characteristics of 
barley makgeolli. There were significant (p<0.05) differences in 
quality characteristics between milling degrees more than vari-
eties. The pH was significantly (p<0.05) reduced with decreas-
ing milling degrees whereas there were no differences in alcohol 
content. In addition, the results indicated that reducing sugar 
contents were significantly (p<0.05) increased with decreasing 
milling degrees. As the milling degree decreased, the contents 
of reducing sugar significantly increased for all varieties. More-
over, the lightness and yellowness of barley makgeolli increased 
while its redness decreased. The sensory evaluation showed 
that the 75% milling degree positively affect the taste of Saessal- 
bori makgeolli. The results of this study suggest that the milling 
process of barley is an important factor to improve quality of 
barley makgeolli.

P14 -042

Total Phenolic Compounds and Antioxidative Properties 
of Water Extracts from Barley Leaf Tea Prepared by 
Different Processing Methods

Yae-Rim Choi*, Soo-Min Lee, Hye-Kyung Goh, Young-Tack Lee
Department of Food and Biotechnology, Gachon University, 
Korea

Barley leaf tea was prepared by two different processing methods 
such as steaming and roasting, and extracted with water at 
different temperatures (55-95°C) for 3 min. Total phenolic con-
tents and antioxidative activity, measured by DPPH radical sca-
venging capacity, were analyzed for the barley leaf tea extracts. 
Total polyphenol contents in roasted barley leaf extract were 
approximately 2 folds higher than those in steamed barley leaf 
extract. Total flavonoid contents in roasted barley leaf extract 
were also significantly higher than those in steamed barley leaf 
extract. Little differences in polyphenol and flavonoid contents 
were observed among barley leaf tea extracted at different 
temperatures (55-95°C). The DPPH radical scavenging capacity 
of steamed and roasted barley leaf tea were 6-8% and 71-79%, 
respectively.
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P14 -043

Use of Egg Shell Calcium Powder and Oyster Shell 
Calcium Powder as Replacers for Synthetic Phosphate 
in Meat Products

Min Guk Cho*, Jong Youn Jeong
School of Food Biotechnology & Nutrition, Kyungsung 
University, Korea

This study was to determine the optimum ratio as a natural 
substitute for a synthetic phosphate by adjusting the combina-
tion ratio of egg shell calcium powder and oyster shell calcium 
powder in ground meat products. Six treatments included: 
Control 1 (non-phosphate), Control 2 (0.3% phosphate), Treat-
ment 1 (0.5% oyster shell calcium powder), Treatment 2 (0.3% 
oyster shell calcium powder and 0.2% egg shell calcium powder), 
Treatment 3 (0.2% oyster shell calcium powder and 0.3% egg 
shell calcium powder), and Treatment 4 (0.5% egg shell calcium 
powder). The incorporation of natural calcium powder resulted 
in increasing the pH values in meat products. Cooking loss were 
the lowest (p<0.05) in Control 1. Samples containing natural 
calcium had lower cooking loss except for Treatment 1. CIE L* 
values tended to decrease as egg shell calcium powder increased. 
CIE a* values were higher (p<0.05) in samples containing natural 
calcium (Treatment 1, 2, 3, and 4) than Control 2 and the highest 
values in Treatment 4. The combination of oyster shell calcium 
powder and egg shell powder (Treatment 2 and 3) were effec-
tive on improving textural properties in meat products.

P14 -045

Investigation of Natural Replacers for Phosphate from 
Calcium Powder in Meat Products

Su Min Bae*, Jong Youn Jeong
School of Food Biotechnology & Nutrition, Kyungsung 
University, Korea

This study was to screen and select natural replacers for phos-
phate from calcium powder in ground pork meat products. Five 
treatments included: Control (0.3% phosphate), Treatment 1 
(0.5% egg shell calcium powder), Treatment 2 (0.5% oyster 
shell calcium powder), Treatment 3 (0.5% seaweeds calcium 
powder), and Treatment 4 (0.5% milk calcium powder). Ground 
pork meat products were processed with ground pork meat 
(66%), pork back fat (15%), ice water (15%), mixed phosphate 
(0.3%) or calcium power (0.5%), and other ingredients. Treat-
ment 1 had the highest (p<0.05) pH values. Cooking loss were 
the lowest (p<0.05) in Treatment 1, but the highest in Treatment 
4. CIE L* values were higher (p<0.05) in Treatment 2 and 4 than 
the control but were the lowest (p<0.05) in Treatment 1. How-
ever, Treatment 1 had higher (p<0.05) CIE a* values and CIE b* 
values compared to the control and other treatments. Treatment 
1 and 2 had more effective on textural properties of the samples 
compared to the control. Therefore, it could be natural alterna-
tives for a synthetic phosphate when the optimum combinations 
of egg shell and oyster shell calcium powder are used in meat 
products.

P14 -044

Effects of Storage Period and Sodium Tripolyphosphate 
on the Color Characteristics in Cooked Ground Chicken 
Breasts

Su Min Bae*, Min Guk Cho, Gi Taek Hong, Jong Youn Jeong
School of Food Biotechnology & Nutrition, Kyungsung 
University, Korea

This study was conducted to investigate the effects of storage 
period (0, 3, 5, 7, and 10 days) and with/without sodium tri-
polyphosphate (STPP; 0% or 0.5%) on color and pigment cha-
racteristics in cooked ground chicken breast products. The meat 
mixtures containing 2% NaCl alone or 2% NaCl and 0.5% STPP 
were stored periodically at 2-3°C followed by cooked to 75°C,
cooled, and then stored (2-3°C) until further analysis. There 
were no differences in cooking yield for samples with 0.5% STPP 
as storage day increased. Products with STPP had higher (p<0.05) 
pH values than those without STPP. Regardless of STPP treat-
ment, nitrosyl hemochrome contents in cooked chicken breasts 
increased (p<0.05) with storage period. Nevertheless, no differ-
ences (p>0.05) in percentage myoglobin denaturation (PMD) 
were observed for storage period and STPP treatment except 
for day 0. CIE a* values increased (p<0.05) from 0 to 7 days in 
0% or 0.5% STPP samples. The results indicate that STPP is less 
effective at developing the pink color related pigment in cooked 
chicken breasts. In addition, storage period for longer than 7 
days resulted in elevating the cooked pink color.

P14 -046

Comparison of Quality Characteristics and Nutritional 
Contents of Tteok Containing Nutritious Grains

Yong Seon Lee*, Seon Yi Won, Jae Soon Seo, Heui Yun Kang, 
In Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

A study was executed about changes in quality and nutrients of 
tteok. To improve nutritional value of tteok, nutritious grains, 
such as amaranth, oats, quinoa and teff, were added. Black 
amaranth has larger amino acid contents of about 13.6% and 
more lysine than any other grains. Amaranth also has more 
contents of mineral, including phosphorus, calcium, magnesium, 
iron and zinc, than other grains. In terms of ordinary nutritional 
facts, amaranth has larger contents of fat, ash, cellulose and 
protein. Quinoa and teff have many antioxidants and oats have 
larger contents of polyphenol, 0.31 g per every 100 g of oats. 
Amino acid and cellulose contents of tteok made with nonglu-
tinous grains containing 10% of nutritious grains were generally 
larger than the control that doesn't contain those nutritious 
grains. There were little differences in contents by kind of tteok, 
but tteok containing amaranth was better than other grain tteok
in terms of nutritional facts and enjoyed higher preference. In 
case of making nonglutinous and glutinous tteok with amaranth, 
preference was higher when 6% of amaranth was added to 
seolgitteok and 4-6% was added to glutinous tteok containing 
beans.
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P14 -047

Study on Practical Application Program and Safe 
Storage Conditions of Mushroom Processing Experience 
Goods

Yong Seon Lee*, Seon Yi Won, Jae Soon Seo, Heui Yun Kang, 
In Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

For the 6th industrialization of mushroom farms, processed 
agri-foods, such as mushroom bean curds, sausages and pickles, 
that can be easily made at farms were made. These programs 
were applied to visitors and they were found that the proper 
experience time was 60-90 min and the proper experience cost 
was 10,000-15,000 won. They were stored at 0, 5, 15, and 25°C
using a different way of packing to know quality maintenance 
period. Bean curds containing 30% of mushroom were put into 
plastic sealing containers, were wrapped with vinyl and stored. 
Quality of those bean curds was maintained for six days after 
manufacturing at 0°C, for two days at 5°C and for one day at 
15°C. Quality of vacuum-packed and PE packed mushroom sau-
sages was maintained for three days at 0°C and zipper bag 
packed sausages for two days at 0°C. Quality of vacuum packed 
mushroom sausages was maintained for two days at 5°C. Mush-
rooms and pickle solution were put into bottles and these bottles 
were sealed. Those bottles were stored at 0, 5, 15, and 25°C to 
compare quality change. Quality was maintained for 12 days at 
0°C and for six days at 5°C. Mushrooms stored at 0-5°C were 
edible for up to 12 days.

P14 -049

Effect of Rice Variety and Its Flour Particle Size on 
Texture and Quality of Extruded Rice Noodles

Kee Hyuk Sohn*, Suyong Lee, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

The aim of this study was to investigate effect of rice variety 
and its flour particle size on texture and quality of extruded 
rice noodles. Rice noodles were prepared with 3 different rice 
variety. The rice varieties were classified as high (Palbangmi, 
PBM and Saemimyeon, SMM) and intermediate (Hanarum-2, 
HAR) amylose groups based on amylose content. The rice grains 
were pulverized by dry milling and passed through 3 different 
sized sieves (A: -60 - +100, B: -100 - +150, and C: -150 - +200 
mesh). Gluten-free rice noodles were prepared with the twin 
screw extruder, and their textural properties and cooking quali-
ties were evaluated to determine their suitability for making 
rice noodles. The noodles with high-amylose rice varieties such 
as PBM and SMM showed suitable noodle properties in terms 
of hardness and elasticity of cooked noodles and surface firm-
ness of uncooked noodles compared to those with interme-
diate amylose varieties.

P14 -048

Synergistic Effect of Natural Calcium Powder Mixtures 
and Food Additives as Replacers for Synthetic 
Phosphate in Cooked Ground Meat Products

Gi Taek Hong*, Jong Youn Jeong
School of Food Biotechnology & Nutrition, Kyungsung 
University, Korea

This study was to determine the synergistic effect of oyster shell 
(0.2%) and egg shell (0.3%) calcium powder mixture (natural 
calcium mixture; NCM) and various food additives as natural 
replacers for a synthetic phosphate in ground meat products. 
Eight treatments included: Control 1 (0.3% phosphate), Treat-
ment 1 (0.5% NCM, 0.25% egg white), Treatment 2 (0.5% NCM, 
0.25% whey protein concentrate), Treatment 3 (0.5% NCM, 
0.25% concentrated soybean protein), Treatment 4 (0.5% NCM, 
0.25% isolated soybean protein), Treatment 5 (0.5% NCM, 0.25% 
carrageenan), Treatment 6 (0.5% NCM, 0.25% Konjac-carrage-
enan), and Treatment 7 (0.5% NCM, 0.25% collagen). The treat-
ments had higher (pppa* values than the control. However, 
there were no differences (p>0.05) in CIE L* and b* values bet-
ween the treatments and control. Mixed use of natural calcium 
powder and either whey protein concentrate, Konjac-carrage-
enan, or collagen resulted in the improvement of textural pro-
perties of cooked ground meat products.

P14 -050

Food Processing Suitability of Sweet Potato Species 
Cultivated in the Gyeonggi-do Region

Jae Soon Seo*, Seon Yi Won, Yong Seon Lee, Heui Yun Kang, 
In Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

This study has been conducted to be used as base data for deve-
loping processed products with sweet potatoes cultivated in 
the Gyeonggi-do region. Singeonmi, Dahomi, Daeyumi, Nongrim 
No. 64 (Beni Haruka) were collected in Yeoju Gyeonggi-do. They 
were compared with raw and boiled sweet potatoes about 
water binding capacity, oil absorption, solubility, and swelling 
power. Raw and boiled samples respectively showed 52.7-212.7% 
and 39.2-495.9% in water binding capacity. In oil absorption, 
the boiled samples were lower than the raw samples, 32.4- 
77.2% and 34.3-78.0% respectively. The raw samples and the 
boiled samples showed 28.2-88.1% and 48.8-81.6% respectively 
in solubility and 12.8-30.2% and 14.4-22.4% each in swelling 
power. Judging from the analytical data related to processing 
suitability, it is believed that Daeyumi is suitable for oil-roasted 
products including chips owing to its lower oil absorption, Sing-
eonmi or Dahomi suitable for developing processed products 
using both oil and water, and Beni Haruka suitable for beverage 
owing to its higher solubility.
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P14 -051

Characteristics of Korean Angelica Leaves 
(Seunggeomcho) Powder according to Drying

Jae Soon Seo*, Seon Yi Won, Yong Seon Lee, Heui Yun Kang, 
In Tae Park
Gyeonggido Agricultural Research & Extension Services, Korea

This study has been conducted to be used as base data for 
applying dried Korean angelica leaves (Seunggeomcho) powder 
to processed products by analyzing the content and color diffe-
rence of aroma components according to its drying condition. 
Seunggeomcho were analyzed for color difference and fragrance 
respectively after freeze-dried, dried in the shade and hot-air 
dried at 40°C and powdered. L, a, and b value for each of dried 
powder was measured: a value was - 10.61, -8.92, and -11.82 
respectively for freeze-dried, dried in the shade, and hot-air 
dried. That means that hot-air dried powder is more greenish. 
When SPME was applied to extract fragrance, 31 aroma compo-
nents were extracted. While β-Farnesene and β-Terpinene were 
found to be active components in raw samples and freeze-dried 
samples, β-Farnesene and caryophyllen to be active components 
in hot-air dried and natural-dried samples. It is accordingly beli-
eved that hot-air dried powder should be used for processed 
products to which the color of dried seunggeomcho is more 
important and freeze-dried powder used for those to which 
the fragrance is more important.

P14 -053

Characteristics of Yoghurt and Yoghurt Ice Cream 
Added with Rice Powder or Puffed Rice Powder

Xiao Xiao Li*, Young Hyoun Yi
Department of Food Science and Technology, Seoul National 
University of Science & Technology, Korea

The pH, acidity, viscosity, viable cell counts of lactic acid bacteria, 
Hunter color value, over-run and melting-down of yoghurt or 
yoghurt ice cream added with rice powder or puffed rice pow-
der in instead of sugar were investigated. For the pH of yoghurt 
and ice cream, the sugar was the highest. The rice powder and 
short grain were higher than the puffed and long, respectively. 
Yoghurt acidity was consistent with pH. Higher viscosity of yoghurt 
and viscosity and over-run of ice cream were observed in the 
puffed and the short. Yoghurt and ice cream of the long showed 
higher viable cell counts than others. Lower Hunter “L” and “a”
value were noticed in the puffed. Higher over-run puffed and 
short revealed lower melting-down (p<0.05), might be caused 
by air insulation.

P14 -052

Quality Characteristics of Reduced-fat Patties with 
Dietary Fiber from Wheat Sprout

Yun-Sang Choi*, Su-Kyung Ku, Young-Boong Kim, Ki-Hong 
Jeon, Jong-Dae Park, Jung-Min Sung, Hyun-Wook Choi
Food Processing Research Center, Korea Food Research 
Institute, Korea

Intake of animal fat containing high levels of saturated fatty 
acid and cholesterol is associated with lifestyle related disease. 
However, fat is a significant source of energy and essential fatty 
acids. Thus, it is important to reduce animal fat in meat products 
to the minimum to keep these beneficial effects. Wheat sprout 
contains high amounts of nutrients such as dietary fiber, minerals, 
and vitamin required for human health. However, current utili-
zation of wheat sprout in commercial products is limited. The 
objective of this study was to evaluate the effects of various 
reduced-fat levels and the addition of wheat sprout to reduced- 
fat patties on quality. Moisture content, ash contents, yellow-
ness of uncooked and cooked reduced-fat chicken patties with 
wheat sprout were higher than those in the control. Cooking 
loss, reduction in diameter, and reduction in thickness were 
decreased when fat levels and wheat sprout levels were inc-
reased. The overall acceptability of the control and T3 was the 
highest. Thus, reduced-fat patties with an addition of wheat 
sprout can improve the quality of reduced-fat patties so that 
they can be acceptable to consumers.

P14 -054

Characteristics of Thermo-reversible Hydrocolloids 
Macrocapsules Formed by Electro-Coextrusion

Hae Kim1*, Ngamnikom Peerapong2,3, Moojoong Kim3, 
Donghwa Chung1,3

1Graduate School of International Agricultural Technology, 
Seoul National University, Korea, 2Department of Marine Food 
Science and Technology, Gangneung-Wonju National 
University, Korea, 3Institutes of Green Bio Science and 
Technology, Seoul National University, Korea

This study was aimed to prepare thermo-reversible hydrocol-
loids macrocapsules (MC) using electro-coextrusion, and to 
characterize their morphology, texture, and core release, for 
developing MC with good morphology, high mechanical stability, 
and fast core release in hot water for the ready-to-serve food 
products. Agar (AG) was selected as a base hydrocolloid shell, 
and fish gelatin (FG) or κ-carrageenan (KC) was mixed with AG 
to modify characteristics. Dye oil was used as a core fluid, and 
the hydrocolloid solutions 2% (w/v) were used as shell fluids. 
The ratio of AG to FG or KC was 80:20 (w/w). MC were formed 
where the core and shell fluids were dropped into paraffin oil 
at 1°C through a coaxial nozzle at a core/shell flow rate of 0.1/ 
0.6 mL/min. A voltage of 0, 6, and 8 kV was used. After 20 min 
of fabrication, the wet formed were collected by filtration, 
washed with 70% ethanol and distilled water, then air-dried at 
20°C, 50%RH, 24 h. MC showed a diameter of 1.0-1.6 mm, a 
shell thickness of 15-40 µm, a spherical shape, high hardness 
of 4.0-6.0 N, and safely handled. Compared with the AG-MC, 
the AG/FG-MC showed significantly faster core release but 
AG/KC-MC was slower.
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P14 -055

Physico-chemical Properties of Emulsion Model 
Sausage with Potato Starch and Transglutaminase

Kyeong Hoon Lim*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

The objective of this study was to evaluate the effects the com-
bination of potato starch (PS) and transglutaminase (TG) on the 
physicochemical and textural properties of emulsion model 
sausages. In experiment I, three treatments were included; 
CTL, T1 (TG 1%), T2 (TG 1% + PS 1%). Cooking loss (CL, %) of 
sausages containing TG were higher than that of CTL (p<0.05), 
but expressible moisture (EM, %) were not different each other 
(p>0.05). Textural hardness of emulsion sausages with TG were 
higher than that of CTL (p<0.05). Thus, emulsion sausages con-
taining TG showed better functional characteristics than CTL. In 
experiment II, four treatments were included; CTL (TG), T1 
(TG+PS 0.5%), T2 (TG+PS 1%), T3 (TG+PS 1.5%). pH and color 
values of emulsion sausages were not different among treat-
ments (p>0.05). EM of emulsion sausages with TG were lower 
than that of CTL (p<0.05). No differences in CL and texture 
properties of emulsion sausages were observed (p>0.05). 
Although the addition of TG and potato starch into emulsion 
sausage didn’t improve the texture properties, it improve the 
water binding capacity, as compared to the CTL. 

P14 -057

Farinogram Properties with Protein Contents of Korean 
Wheat Collected from Farm Houses

Choon-Ki Lee*, Mi-Jung Kim, Mi-Ra Youn, Induck Choi, Ji-Eun 
Kwak, Kang-Su Kwak, Byoung-Kyu Lee, Jeom-Sig Lee, Areum 
Chun, Wook-Han Kim
National Institute of Crop Science, Rural Development 
Administration, Korea

A study to verify the mixing properties of Korean wheat with 
protein content (PC) at individual farm levels was performed. 
Total 184 samples were collected from farmhouses of 6 regions 
of Korea in 2014. The cultivars were consisted of Keumkang 
(KK), Baekjung (BK), Jokyoung (JK), and Goso (GS) depending 
on famer’s comments for the cultivar names, of which KK occu-
pied major portion with superiority (113 samples). Protein con-
tent of the flour ranged from 9.1% to 20.1% with the averaged 
value of 13.4%. Water absorption rate at 500 FU consistency 
was linearly increased with the PC increase, whereas the corre-
lation coefficient was lowest among the Farinograph parameters 
(r=0.63**). Development time was hyperbolically increased 
with the PC (r=0.81**), while both of mixing stability and Farino 
quality number parabolically increased with the correlation 
coefficients of 0.80** and 0.84**, respectively. Degree of softe-
ning after 10 min was hyperbolically decreased with the PC 
(r=-0.83**). Although mixing stability increased with the PC, the 
effect was reduced as the PC exceeded more than 16%. Among 
cultivars, GS and BK showed lower PCs, JK medium, and KK full 
spectrum from low to high.

P14 -056

Evaluation of Functional Properties of Low-fat Pork 
Patties as Affected by Two Levels of Cornstarch

Kyeong Hoon Lim*, Chang Hoon Lee, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

Starch is known to have a good water-binding capacity in low- 
fat meat products. Thus, the objective of this study was to 
evaluate the quality characteristics of pork patties as affected 
by two levels of cornstarch (1.0-2.0%). pH, color values, cook-
ing loss, diameter shrinkage, water holding capacity, thaw loss 
and allo-kramer shear value were measured. pH values were 
not different among the treatments (p>0.05). Increasing levels 
of cornstarch were increased lightness values. Yellowness of 
cornstarch at 2.0% was highest among the other treatments. 
However, cornstarch at 1.0% did not affect the yellowness. 
When cornstarch was added, cooking and thaw losses (%) were 
decreased, but shear values were increased. Increasing levels 
of cornstarch decreased diameter shrinkage values of pork 
patties. In results of water holding capacity, addition of corn-
starch 2.0% has higher water holding capacity than the control. 
Thus, cornstarch 1.0% could be used for the manufacture of 
pork patties for the improvement of water binding capacity in 
meat industry.

P14 -058

Quality Characteristics of Low Calorie Mulberry Jam 
Prepared by Replacing Sucrose with Tagatose

Chang Joo Lee*
Department of Food Science and Biotechnology, Wonkwang 
University, Korea

The objective of this study was to investigate the suitability of 
tagatose as a replacement for sucrose in mulberry jam. A suc-
rose-containing mulberry jam was prepared as the control. 
Sucrose was replaced with tagatose at various levels ranging 
from 36 to 45%. The rheological properties of the mulberry 
jam were measured using texture profile analysis. The mulberry 
jams were evaluated for color, pH, hardness. For tagatose-con-
taining mulberry jam, the extent of likeness was evaluated by 
200 untrained panelists using preference test. When sucrose 
was replaced by tagatose, jam with similar rheological proper-
ties and color to the sucrose jam resulted. Also, sensory evalu-
ation for sweetness, sourness, viscosity, and overall accepta-
bility of the sucrose mulberry jam and mulberry jam made by 
replacing of the sucrose with tagatose were almost the same. 
Finally, tagatose appears to be suitable as a partial replacer for 
sucrose in jam. Using tagatose to replace sucrose in foods would 
reduce the amount of metabolizeable sugars in the diet.
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P14 -059

Enzymatic Extraction of Starch in Broken Rice by 
Freeze-thaw Infusion

Jung-Min Choi*, Cheon-Seok Park, Moo-Yeol Baik, Hyun-Seok 
Kim1, Dong-Ho Seo2

Department of Food Science and Technology, Institute of Life 
Science & Resource, Kyung Hee University, Korea, 
1Department of Food Science and Biotechnology, Andong 
National University, Korea, 2Research Group of Gut 
Microbiome, Korea Food Research Institute, Korea

The objective of this study was to increase starch extraction 
efficiency from broken rice by freeze-thaw infusion method 
with food-grade protease. The freeze-thaw infusion is a tech-
nique used to rapidly impregnate food materials with enzymes. 
The broken rice is a by-product of rice polishing process (almost 
5% of total rice granule weight). Three different methods such 
as alkaline method, protease treatment, and freeze-thaw infu-
sion method were carried out to determine the starch extrac-
tion efficiency. Starch extraction efficiencies were 66.81, 61.74, 
and 69.31% for alkaline method, protease treatment, and FI 
method, respectively. And, physicochemical properties such as 
shape, particle size, pasting, and thermal transition were not 
affected by extraction method. The results indicate that freeze- 
thaw infusion is efficiency method to extract starch form broken 
rice.

P14 -061

Influence of Coagulant on Haze Formation for Beer 
Fermentation Process

Ae-Hee Lim*, Han-Seung Shin, Bo-Na Kim
Department of Food Science and Biotechnology and Food and 
Bio Safety Research Center, Dongguk University, Korea

Beer haze is generally formed through complexation of protein 
and polyphenolic ingredients in beer fermentation process. Re-
duction of Beer haze could be solved by lowering protein and 
polyphenol levels, or by minimizing the molecular size of protein 
and polyphenols. Coagulant including PVPP (Polyvinylpolypyr-
rolidone) and silica xerogel were evaluated during beer fermen-
tation process. The method of saccharification for obtaining 
the wort is followed the process of beer brewing. The fraction 
containing identification and relative quantification of procya-
nidins is eluted, then quantitatively analyzed by combined high 
performance liquid chromatography and fluorecence detector. 
Protein quantitative measurement was evaluated by Kjeldahl. 
Quality of beer including alcohol content, bitterness, foam, 
haze, and color were also evaluated.

P14 -060

Various Steam Processing Times Could Exert the 
Anti-inflammatory Activities of Gastrodia elata in Acute 
Gastritis Mice

Ah Reum Lee*, Joo Young Lee, Min Yeong Kim, Mi-Rae Shin, 
Jeong Sook Noh1, Gyo-Nam Kim2, Seong-Soo Roh
College of Korean Medicine, Daegu Haany University, Korea, 
1Department of Food Science & Nutrition, Tongmyong 
University, Korea, 2Department of Food Science and 
Biotechnology, Kyungnam University, Korea

The objective of the present study was to evaluate anti-inflam-
matory activity of steamed Gastrodia elata (GE) on HCl-Ethanol 
induced gastritis mice. Various times steam processing GE were 
determined through in vitro experiments, such as DPPH, ABTS 
assays, phenol, flavonoid, gastrodin and gastrodigenin contents. 
We evaluate anti-inflammatory effect of GE1 (steamed 1 time 
GE) and GE9 (steamed 9 times GE) use the HCl/ethanol induced 
gastritis. GE1, GE9 (100 mg/kg body weight) and sucralfate (10 
mg/kg body weight) was orally administered before HCl/ethanol 
treatment, the effects of steamed GE were compared with those 
of normal and control mice. The increased gastric mucosal 
injury was markedly suppressed by steamed GE treatment in 
dose-dependent steaming times. Furthermore, GE1 and GE9 
reduced ROS in serum and produces ONOO- in stomach tissues. 
Specifically, GE9 was superior to those when GE1. As results of 
stomach protein analyses, GE9 excellently reduce inflammatory- 
related factors such as COX-2, TNF-α, iNOS and IL-6 in gastric 
lesion mice compared with GE1. Based on these results, admi-
nistration of GE9 was more excellent than GE1 through amelio-
rating oxidative stress in gastritis mice.

P14 -062

Evaluation of Synthetic Quinolinium Compounds as 
Antimicrobial Agents

Eunsuk Kim1*, Seung-Heon Lee1, Jangung Yoon1, O-Pil 
Kwon1,2, Hyunjin Yoon1,2

1Department of molecular science technology, Ajou University, 
Korea, 2Department of Applied chemistry and biological 
engineering, Ajou University, Korea

Antibiotic resistance in bacterial pathogens becomes a serious 
and urgent concern in public health due to increased incidence 
of failure with existing antibiotics. Quinolinium, a protonated 
form of quinolone, have been widely used as antimicrobial 
agents against a broad range of microorganisms. We designed 
a variety of quinolinium derivatives to test their antibacterial 
activities against Gram-positive and Gram-negative bacteria. 
Among fifteen derivatives tested, six compounds had antibac-
terial effects against Gram-positive bacteria with minimum 
inhibitory concentrations of 4.7-37.5 μg/mL and two of these 
six showed inhibitory activities against Gram-negative bacteria 
as well. The synergistic effect was further tested using a Frac-
tional Inhibitory Concentration Index (FICI) with ampicillin, a 
broad spectrum β-lactam antibiotic. Among four quinoliniums 
examined, one compound showed an additive effect against 
Staphylococcus aureus, while three compounds showed addi-
tive activities against Salmonella enterica spp. and one compound 
against Enterohaemorrhagic E. coli.
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P14 -063

Effect of Sterilization on the Stability of Nanostructured 
Lipid Carrier (NLC)

Hye-Eun Jo*, Sae-Yeol-Rim Paik, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

The purpose of this study is to evaluate the stability of nano-
structured lipid carrier (NLC) after sterilization. NLC which 
coloaded epigallocatechin gallate (EGCG) consisted of glycerol 
monostearate (GMS), oleic acid and lecithin as solid lipid phase 
which was heated until 70°C and this mixed with water phase 
consisted of Tween 80 and deionized water. Then, NLC solution 
was homogenized with ultra-sonication, high pressure homo-
genizer and with this prepared NLC, low temperature long time 
(LTLT; 63°C, 30 min) treatment was processed. The size of NLC 
particle was 100-120 nm and when sterilized NLC, size of that 
became smaller. Zeta-potential of NLC was -5~-60 mV and EE 
(%) were similar before and after sterilization. In other words, 
even though sterilized NLC, stability of NLC did not decrease. 
This phenomenon looked because of recrystallization of lipid 
by heating. By heating the NLC, the form of lipid were trans-
formed from α to β, which had more stable structure. In con-
clusion, size, zeta-potential and entrapment efficiency (EE, %) 
were not significantly changed after sterilization.

P14 -065

Effects of Calcium Lactate and Calcium Chloride on 
Microstructure, Physicochemical and Sensory 
Properties of Kimchi Enhanced with γ-Aminobutyric 
Acid (GABA) by Lactobacillus buchneri

Ah-Young Jeong*, Su-Yeon Lee1, Jong-Bang Eun
Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea, 1Department of Food Science and Technology, 
Chonnam National University, Korea

Microstructure and physicochemical and sensory properties of 
kimchi enhanced with GABA by Lactobacillus buchneri (LBB) 
was investigated after addition of calcium lactate (CaL) or 
calcium chloride (CaC). Four types of kimchi were prepared as 
follows: Control, kimchi soaked in 1.5% NaCl and added with 
fish sauce; KM, kimchi soaked in 1.5% NaCl and added with 
0.5% monosodium glutamate (MSG) and LBB; CL, kimchi soaked 
in the solution of each 3.0% CaL and added with 0.5% MSG and 
LBB, and CC, kimchi soaked in the solution of each 1.5% CaC 
and added with 0.5% MSG and LBB. All kimchi samples were 
fermented at 15°C for 3 days and then moved at 4°C for 18 days. 
Cell wall destruction of KM was observed significantly after 21 
days unlike CL and CC. Hardness in KM decreased rapidly in con-
trast with CL and CC. Alcohol insoluble pectin content of control 
and all treatments was decreased during fermentation but 
slowly in CL and CC. Calcium in CL and CC was contained more 
than KM and control in all periods. Sensory score in crispiness 
of CL and CC was higher than the others. In conclusion, soaking 
in calcium solutions after brining could give a better texture for 
GABA-enhanced kimchi.

P14 -064

Optimum Sterilization Condition of Makgeolli Using 
UV-irradiated Clear Upper Layer and Drying Sediment

Sun-Hee Moon*, Myung-Ju Kim, Jong-Bang Eun
Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

UV-irradiation of clear upper layer of makgeolli and drying of 
its sediment was investigated to determine optimum sterilization 
condition of makgeolli. Clear upper layer of makgeolli was UV- 
irradiated at 455 L/h. after centrifugation at 1,008×g. Makgeolli
sediment (MS) was dried at different temperatures, 70, 75 and 
80°C and ground to make powder. Then UV-sterilized clear upper 
layer of makgeolli (UVM) and makgeolli sediment powder (MSP) 
were mixed to make a product of sterilized makgeolli. Sterilized 
makgeolli (UVM+MSP) had higher soluble solid content and 
titratable acidity than control, non-sterilized makgeolli, while 
pH and reducing sugar content were lower. The higher drying 
temperature of MS let to lower L* value. There was no change 
in alcohol and amino acid content among all samples. Total 
aerobic bacteria, coliform, lactic acid bacteria, acetic acid bac-
teria, yeast and mold were not detected after sterilization. In 
sensory evaluation, UVM + MSP dried at 75 showed the highest 
score in color, flavor and overall acceptance. In conclusion, opti-
mum drying temperature of MSP would be 75°C and UVM+ MSP 
dried at 75°C would be the best makgeolli and could have longer 
shelf-life.

P14 -066

Addition Ratio of Asian Pear Juice Concentrate and 
Jocheong Affect Physical and Sensory Characteristics 
and Antioxidative Activity of Sesame Gangjung 
(Traditional Korean Snack)

Guihun Jiang*, Sun-Hee Lim1, Seung-Hee Nam1, Jong-Bang Eun
Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea, 1Pear Research Station, National Institute of 
Horticultural & Herbal Science, Korea, 2Institute of 
Agricultural Science and Technology and Department of Food 
Science & Technology, Chonnam National University, Korea

The physical properties, antioxidative activities and sensory 
characteristics of sesame gangjung with Asian pear juice con-
centrate (PJC) and jocheong, rice hydrolysate concentrate were 
investigated. The addition ratio of PJC and jocheong were 0:30, 
1:29, 3:27 and 5:25 (w/w), respectively. In texture analysis, the 
hardness, gumminess and chewiness of sesame gangjung were 
not different among 0:30, 1:29 and 3:27 in PJC/jocheong; how-
ever, addition of 5:25 in PJC/jocheong induced a decrease in 
the hardness, gumminess and chewiness. There were no diff-
erences in Hunter color values of them. The more PJC in sesame
gangjung led to higher total phenolic, reducing power and DPPH 
radical-scavenging activity. In sensory evaluation, a mixture 
ratio of 3:27 showed the highest scores in flavor, taste and 
overall acceptability. In conclusion, Addition ratio of Asian pear 
juice concentrate and jocheong affected physical and sensory 
characteristics and antioxidative activity of sesame gangjung. 
The texture profile and sensory evaluation of sesame gangjung
added with PJC and jochung with ratio of 3:27 was the most 
preferable.
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P14 -067

Effects of Different Extraction Techniques on 
Physicochemical Properties of Korean Green Tea

Ji-Hyun Min*, Protiva Rani Das1, Jong-Bang Eun
Department of Food Science and Technology and BK 21 plus 
Program, Graduate School of Chonnam National University, 
Korea, 1Functional Food Research Center, Chonnam National 
University, Korea

The effect of different extraction techniques on major physico-
chemical properties of green tea extract was investigated. Green 
tea from Camellia sinensis was extracted with distilled water 
(95ºc) using different techniques such as sonication, stirring, 
and homogenization. Color, pH, total soluble solids content 
(TSS), total phenolic content (TPC), total flavonoid content 
(TFC), total amino acids content (TAA), caffeine content, and 
antioxidant activity was measured. The TPCs were 146.38, 
143.29 and 139.39 mg/g in the samples extracted by homoge-
nization, stirring and sonication, respectively. The homogeniza-
tion exerts the highest antioxidant activity 85% compared to 
the others. Green tea extract by homogenization exhibited the 
highest values of TPC, TSS, TAA, TFC, caffeine content, and anti-
oxidant activities followed by stirring and sonication. In conclu-
sion, the results showed that the extraction techniques signifi-
cantly affected the physicochemical properties of green tea 
extract. Among the extraction techniques, the homogenization 
is an efficient extraction technique to extract the major green 
tea constituents.

P14 -069

Effect of Cold aging time on the Processing Adaptability 
of White Pan Bread Made by Anzunbaengimil

Seung-Joo Lee*, Hyung-Ki Baik
Department of Culinary & Foodservice Management, Sejong 
University, Korea

Physicochemical properties of anzunbaengimil were compared 
to those in hard flour and woorimil to identify baking quality. 
Anzunbaengimil bread was made by different cold aging time 
during fermentation process and their bread quality and sen-
sory characteristics were investigated in order to make the 
bread without other wheat or additives. Contents of ash, poly-
phenol, flavonoid and DPPH radical scavenging activity of 
anzunbaengimil was higher than those in hard flour and woori
wheat. The thermomechanical characteristics using the mixolab 
showed the water absorption of anzunbaengimil was lowest, 
whereas the order of development and the stability time were 
as follows: hard flour>anzunbaengimil>woori wheat. The sprin-
giness of bread made by Anzunbaengimil tends to increase at 6 
and 12 h cold aging. In contrast, the hardness, gumminess and 
chewiness tended to decrease. Anzunbaengimil bread quality 
was improved by longer cold aging time, as also confirmed in 
sensory evaluation.

P14 -068

Optimization of the Hot Air Drying Process and 
Physicochemical Characteristics of Squid-laver Snack 
Using Response Surface Methodology

Chang-Cheng Zhao*, Tong-Eng Chuob, Jong-Bang Eun
Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

The aim of this study is to optimize the hot air drying conditions 
in improving quality of squid-laver snack (SLS) using central 
composite design. Drying temperature (50-70°C) and drying 
time (3-5 h) were considered as the optimization factors while 
moisture content, water activity, pH, color (L*, a*, and b*), hard-
ness, TBARS and sensory evaluation were evaluated as responses. 
An increase in drying time and temperature significantly reduced 
the moisture content and water activity from 9.07 to 4.76% 
and from 0.136 to 0.057. There was no significant difference in 
L*, a* and hardness at different drying conditions, the TBARS 
of SLS increased as the drying time and temperature increased 
following the first order regression model. Quadratic effect of 
the two variables were observed on b* value and overall accep-
tability of SLS. Drying temperature showed significant linear 
effects, while quadratic effect of drying time on pH was found. 
In conclusion, drying temperature and drying time significantly 
affected the moisture content, water activity, b* value, pH and 
TBARS. The optimum hot air drying conditions would be drying 
temperature and drying time of 69.45°C and 3.53 h, respectively.

P14 -070

Emulsification Properties of OSA Potato Dextrin for 
Mayonnaise

Jung-Ah Han*, Shun Ji Li, Yu-Jin Han
Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea

Octenyl succinylated potato starch was dextrinized by two diff-
erent condition: ultrasound treatment (at 50°C and 70°C for 1 
h, 50 UT and 70 UT, respectively) and acid hydrolysis for 1 h (AD 
1H). The emulsifier properties of the samples were compared 
by storage stability and sensory evaluation as a material suit-
ability for mayonnaise with substitution of egg yolk. Emulsifying 
stability was the highest in the OSA dextrin by 70UT, and control 
(OSA potato starch) showed the lowest value. In sensory eva-
luation with mayonnaise, control was evaluated as the most 
oily, because of less emulsification. In overall acceptability, OSA 
dextrin by AD 1H was the least favorite, and sample by 70 UT 
was most preferred. In results, OSA dextrin was more suitable 
for emulsifier than OSA starch, and the dextrin prepared by ultra-
sonic at 70°C was especially the most stable emulsion stability 
and suitable for mayonnaise.
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P14 -071

Studies on Oxidative Stability of Four Edible Insects 
during Cold Storage

Yang-Ju Son*, Whee Ahn, An-Na Kim1, Ji-Won Lee, Soo-Hee 
Kim2, Eun-Young Yun3, In-Kyung Hwang
Department of Food and Nutrition, Seoul National University, 
Korea, 1Department of Culinary Scinece and Food Service 
Management, Kyunghee University, Korea, 2Department of 
Culinary Arts, Kyungmin College, Korea, 3Department of 
Agricultural Biology, National Academy of Agricultural 
Science, RDA, Korea

Edible insects are insects which aimed at consumption as a 
food for human, and over than 2,000 kinds of edible insects 
have been eaten worldwide. Recently, four edible insects are 
newly allowed to be used as food materials in Korea; mealworm 
(Tenebrio molitor), cricket (Velarifictorus asperses), white-spotted 
flower chaffer beetle larvae (Protaetia brevitarsis seulensis), 
and rhinoceros beetle larvae (Allomyrina dichotoma). In this 
study, oxidative stabilities of four edible insects during cold 
storage (5°C) were measured. Insects were sacrificed by blan-
ching for 3 min in boiling water, and stored at 5°C in incubator 
until 6 weeks. Titratable acidity, peroxide value, acid value, con-
tents of VBN, and total plate counts of insects were measured 
at 0, 2, 4, 7, 10, 14, 21, 28, 35, and 42 days, respectively. All indi-
cators of four insects were increased by storage time longer. At 
0 day, white-spotted flower chaffer beetle larvae showed the 
highest values for all indicators except for titratable acidity. 
Most of indicators of four insects were dramatically changed at 
14 days, and it is assumed that these sharp changes are results 
from rapid increasing of total microbial counts at 14 days.

P14 -073

Improving Bread Quality Using Deinococcus 
geothermalis Glycogen Branching Enzyme

Eunji Park*, Hyejin Lee, Nanyoung Lee, Soyoung Hwang, 
Yoonjeong Park, Jong-Tae Park
Department of Food Science and Technology, Chungnam 
National University, Korea

Glycogen branching enzyme(GBE) catalyzes transglycosylation 
reaction producing α-1,6-glucosidic linkages by cleaving an α
-1,4-glucosidic linkage. Deinococcus geothermalis GBE (DgGBE) 
is known for formation of very short side chain (degree of poly-
merization 3-5). Bread treated with DgGBE showed a signifi-
cant difference on total volume and crumb texture compared 
with control. During the first fermentation, DgGBE treated 
dough volume increased 50-100% more than control dough. 
Volume and specific volume of loaf treated with DgGBE incr-
eased about 10% more than that of control. Texture values of 
the hardness, gumminess, and chewiness were measured using 
texture analyser. Hardness of DgGBE added bread showed slower 
increase through the storage time. Gumminess and chewiness 
resulted significantly lower values than those of the control as 
well.

P14 -072

Effects of Different Heating Methods on Properties of 
Puffed Waxy and Nonwaxy Brown Rice

Jae Eun Choi*, Young-A Chung, Sun Young Choi, Young Sook 
Ko, Yoon-Hee Lee, Jae Kwon Lee
Kyonggi University, Korea

Characteristics of puffed waxy and nonwaxy brown rice with 
different heating methods (roasting, hot-air and microwave 
heating) were investigated. Expansion rates of waxy brown rice 
heated with hot-air, microwave and roasting were 368.9, 235.1 
and 194%, respectively, whereas those of nonwaxy brown rice 
ranged from 120 to 133% showing limited expansion after 
heating. Moisture contents of puffed waxy brown rice was 
lower than those of nonwaxy brown rice. Waxy brown rice 
heated with hot-air and roasting had the lowest moisture 
content less than 2%. Rapid Visco Analyzer profiles revealed 
that most of starches from both waxy and nonwaxy brown rice 
were gelatinized during various heating processes. Scanning 
electron microscopy analysis showed that size of air cells and 
thickness of air cell walls differed with heating methods. With 
higher expansion rate, uniform distribution of larger air cells 
with thinner air cell walls were formed inside of puffed rice 
grains.

P14 -074

Quality Characteristics of Various Berries by 
Freeze-thawing

Hee-Sun Kim*, Gwi Jung Han, In Gyeong Lee1, Myung Hwan 
Kim1

National Academy of Agricultural Science, Rural Development 
Administration, Korea, 1Department of Food Engineering, 
Dankook University, Korea

To evaluate the effect of freeze-thawing conditions on quality 
of strawberry (seolhyang), blueberry (brigitta, powder blue), 
and blackberry cultivated in Korea, berry fruits are frozen at 
-20°C immediately after harvest. After 7 day of freezing, frozen 
berry fruits are thawed at 4°C. Frozen and thawed berry fruits 
were evaluated for color, pH, total acidity, soluble solids, hard-
ness, drip loss, free sugar, organic acid, total polyphenols, 
flavonoids, anthocyanin contents, and DPPH radical scavenging 
activity. The values of seolhyang after thawed (51.96) was 
higher in the other berry fruits. Total acidity of blackberry after 
thawed (1.83%) was higher in the other berry fruits. Hardness 
of thawed berry fruits dramatically decreased after freeze- 
thawing compared with fresh berry fruits. The drip loss of powder 
blue was 0.28% and The total free sugar and organic acid con-
tents of brigitta after thawed (65.35, 11.75 mg/g) was higher in 
the other berry fruits. The contents of anthocyanins (375.27 
mg/g) were higher in the brigitta after thawed. The contents of 
total polyphenols (45.63 mg/g) and DPPH radical scavenging 
activity of blackberry after thawed (93.1%) was higher in the 
other berry fruits.
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P14 -075

Effect of Superheated Steam Treatment on 
Physicochemical Properties of Potato Chips

Sun Young Choi*, Jae Eun Choi, Young A Chung, Yoon Hee 
Lee, Eun A Kim1, Hyun Jung Woo1, Byeong Cheol Kim1, Eun 
Kyung Cho1, Jae Kwon Lee
Kyonggi University, Korea, 1Dason Food, Korea

Effects of superheated steam (SHS) temperature (120, 150, 180, 
and 220°C) and time (2, 5, 8, and 10 min) on physicochemical 
properties of potato chips were studied. Moisture content dec-
reased with increasing time and temperature of SHS. A faster 
rate of drying was obtained at higher SHS temperature due to 
lower amount of water condensation on the surface of potato 
chips. Higher temperature of SHS resulted in higher volume 
shrinkage of potato chips, indicating the dependency of volume 
shrinkage on volume of water loss within potato chips. Rapid 
Visco Analyzer (RVA) profiles showed that gelatinization of starch 
occurred mainly on the surface during SHS treatment, since a 
RVA profile of potato chips which processed at the most severe 
treatment conditions (220°C, 10 min) was similar to that of raw 
starch granules. Scanning electron microscope analysis showed 
that SHS treatment cause the shrinkage at the surface first, form-
ing compressed cell layers. As treatment proceeded, air cells 
and cavities were formed internally, resulting porous structure. 
These results suggested that SHS could be used as a suitable 
pretreatment in preparation of non-deep fat fried potato chips.

P14 -077

Evaluation of the Effects of Various Freezing and 
Thawing Methods on Quality Characterization of 
Blanched Bracken (Pteridium aquilinum)

Hye Lim Shin*, Ji Hyun Park, Bo Ram Park, Gui Jung Han, 
Ha Yun Kim
Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

The effects of freezing and thawing methods for Bracken (Pteri-
dium aquilinum) on physicochemical characteristics were studied. 
Bracken was packed by air containing packing (AP) and vacuum 
packing (VP). After then, it was frozen at –20, -40, and -60°C
(immersion). They were stored at -20°C during 1 week. They 
were thawed with room temperature (25°C), running water 
(20°C), high frequency, low temperature (4°C) and microwave. 
As a result, the pH showed no significant difference for samples 
frozen and thawed. When the sample was thawed by high fre-
quency method, the value of cutting intensity showed the 
lowest difference with the blanched sample. The amount of 
drip was the lowest in the sample frozen by the immersion 
freezing. The total number of bacteria generally decreased 
after immersion freezing as compare with the blanched sample. 
L* (brightness) and b* (yellowness) decreased, but a* (redness) 
increased. Therefore, the results of this study showed that immer-
sion freezing and high frequency thawing method were suitable 
for preserving the high quality of Bracken.

P14 -076

Physicochemical Properties of Sauces on Various 
Commercial Rice Noodle Products in Processed Food

Na Jeong Kim*, Gui Jung Han, Ha Yun Kim, Su Jeong Choi, 
Bo Ram Park
Department of Agrofood Resurces, National Academy of 
Agricultural Sicence, RDA, Korea

This study was conducted to investigate the physicochemical 
properties of sauces on various commercial rice noodle products. 
The commercial rice noodle products used in this study were a 
total of 19 types, and they have soup except for the 3 types 
which were classified as stir-fry. All products were prepared 
according to the specified recipe and the soups were collected. 
The results of the physicochemical properties on sauces of the 
16 types revealed that the total sugar content was 31.32-127.44 
mg/mL, the level of sodium chloride content was 4.33-8.36%, 
pH and acidity showed 5.23-7.03 and 0.10-0.21%, respectively. 
Also, soluble solids (°Bx) ranged from 1.90 to 4.73 and salinity 
(%) ranged from 0.74 to 1.51. Meanwhile, the total sugar con-
tent and soluble solids of 3 stir-fry noodles were much higher 
than others. That is, 150.59-440.76 mg/mL and 7.47-9.67°Bx
were shown at the above two properties. In accordance with 
the electronic nose composed of 12 different sensors, flavor 
pattern was obtained by principal component analysis (PCA), 
that variability and the first principal component showed 99.56% 
and 96.61%, respectively.

P14 -078

Physicochemical Characteristics of Blueberry Jam 
According to the Addition of Sugar and Rice Mash

Mi Jin Kim*, Jin Sook Kim, Gi Chang Kim, Kyung Mi Kim, Song 
Yi Choi
National Academy of Agricultural Science, Rural Development 
Administration, Korea

This study was investigated the characteristics of added blue-
berry and rice mash low sugar jam. The ratio of sugar content 
of jam was 30 or 40% (w/w), and rice mash was 0, 20, or 30% 
(w/w). We conducted analysis the pH, total acidity, sweetness, 
color, free sugar, organic acid, and sensory evaluation. Total 
acidity and sweetness were tended to decrease in the group of 
30 and 40% sugar content (p<0.05). The redness and yellow-
ness of blueberry jam were increased as the addition of rice 
mash (p<0.05). Fructose, sucrose, and maltose content decreased 
as increasing the addition of rice mash (p<0.05). The organic 
acid was detected such as oxalic acid, citric acid, malic acid, 
and succinic acid. Oxalic acid was found in the addition of 20 
and 30% rice mash. The citric acid content was significantly 
higher in sugar 30% group than 40% group (p<0.05). In the sen-
sory evaluation, color, spread and overall acceptability value 
was higher depending on the increasing content of rice mash, 
but the was not significant. In conclusion, it is possible to deve-
lop low sugar blueberry jam with rice mash by reducing sugar 
contents, increasing the composition of organic acids.
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P14 -079

Quality Characteristics of Baekseolgi Using Different 
Varieties and Particle Sizes of Dry-milled Rice Flour

Jihye Park*, Hee-Sun Kim, Choon-Ki Lee1, Gui-Jung Han
Department of Agrofood Resources, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea, 1Department of Central Area, National Institute of 
Crop Science, Rural Development Administration, Korea

This study was investigated the quality characteristics of baek-
seolgi prepared from the wet-milled rice flour (WRF) and 
different varieties and particle sizes of the dry-milled rice flour 
(DRF). DRFs were made from samgwang (SAM), dasan (DAS), 
saegoami (SAE), baekjinju (BAE), seolgaeng (SEO) milled by the 
air classification mill. The medians of particle size were 50, 100, 
and 150 μm. WRF was milled by roll mill. SAE had a high damage 
starch contents in the all particle sizes (p<0.05). In the pasting 
properties, BAE was high in the breakdown but SAE was low, 
whereas the setback was the reverse of breakdown in the all 
particle sizes (p<0.05). The volume of BAE was significantly 
high in SAE but BAE had the lowest volume except 50 μm 
(p<0.05). The L-values of baekseolgi used SAE was high except 
50 μm and the b-values of baekseolgi used BAE was the highest 
value (p<0.05). In the texture properties of baekseolgies, the 
hardness and adhesiveness of BAE was similar to baekseolgi
which made from WRF (p<0.05). As a result, the optimum 
particle sizes for making baekseolgi were 50-100 μm and BAE 
has the most similar texture properties to WRF baekseolgi
among these.

P14 -081

Research on Using Classification of Rice Processing

Na-young Lee*, Jin-sook Kim, Gi-chang Kim, Kyung-mi Kim, 
Songe Choi, Mi-yeon Lee
Agro-food Resources, National Academy of Agricultural 
Science, Rural Development Administration, Korea

Rice is globally grown in Asia and is most of the important 
dietary products. The objective of our study was to depending 
rice processing components from some polished rice and 
colored rice. From the year 1988 through 100 papers on rice 
research were scanned. Surveyed in this data, rice represents 
to ratio of meal for 54.8%, the processing for 3.6%, seeds for 
0.6%, the rest is for the processing production. In the 1980s it 
was deficiencies processing utilization level by using the rice, 
but that was increased up to 40% more compared to before 
entering the 2010s. 243 varieties are used as food in Korea. 
The various cultivars were investigated separately in different 
processing field. Kinds of applications for cooked rice investi-
gated 185 varieties (Haiami, Samkwang, etc). In addition, 5 
varieties (Boramchan, Deuraechan, etc) have been used as rice 
flour and 3 varieties (Hangangchal, Hongjinju, etc) are as bread, 
2 varieties (Mimyeon, Saegoami) are as noodles and 12 varieties 
(Baekogchal, Baegseolchal, etc) are as rice cakes. As a result, 
the rice is excellent for the food processing of a wide variety of 
processed products.

P14 -080

Physicochemical and Rheological Properties of Starches 
Isolated from Different Potato Cultivars

Moonkyeung Choi*, Jungu Lee, Yong-Ik Jin1, Dong-Chil 
Chang1, Misook Kim2, Yongseung Lee2, Yoon Hyuk Chang
Department of Food and Nutrition, Kyung Hee University, 
Korea 1Highland Agriculture Research Institute, RDA, Korea, 
2Department of Food Science and Nutrition, Dankook 
University, Korea

The objective of this research was to evaluate the physicoche-
mical and rheological properties of potato starches isolated 
from different cultivars (Atlantic, Goun, Sebong, and Jinsun). 
The X-ray diffraction patterns of all potato starches showed 
typical peaks of B-type crystalline. The FT-IR spectroscopy data 
showed that there were no remarkable differences amongst 
the samples. In steady shear rheological properties, all potato 
starch dispersions exhibited shear-thinning behaviors (n=0.64- 
0.88) at 25°C. Consistency index (K), apparent viscosity (ηa,100) 
and yield stress (σoc) of starch isolated from Sebong cultivar 
were significantly higher than those of the starches isolated 
from Atlantic, Goun and Jinsun. In dynamic shear rheological 
properties, storage modulus (G′) and loss modulus (G″) increased, 
but complex viscosity (η*) reduced with increasing frequency 
(ω) from 0.63 to 62.8 rad/s. Magnitudes of G′ and G″ of starches 
were followed by Sebong, Goun, Jinsun and Atlantic starches. 
G′ values of all potato starches were significantly greater than 
G″, indicating that the starches had more elastic properties 
than viscous properties.

P14 -082

Granule Size Distribution and Physical Properties of 
Potato and Sweet Potato Starches Treated by 
Superheated steam

Seul-Ah So*, Sung-Gil Choi1

Division of Applied Life Science, Graduate School, Institute of 
Agriculture and Life Sciences, Gyeongsang National 
University, Korea, 1Division of Food Science and Technology 
(Institute of Agriculture and Life Sciences), Gyeongsang 
National University, Korea

The effects of superheated steam (SHS) treatment with diffe-
rent heating conditions on granule size distribution, gelatiniza-
tion properties, damaged starch, scanning electron microscopy 
(SEM) on potato and sweet potato starches were investigated 
by differential scanning calorimetry (DSC), laser particle size 
analyzer. SHS treatment of starch samples was conducted at 
steam temperature of 250°C, oven temperature of 200°C, steam 
flow of 7.8 m³/h for 10 min. It was found that potato starch had 
higher gelatinization conclusion (Tc), gelatinization enthalpies 
(△H) and broader gelatinization peak (Tc-To) compared with 
sweet potato starch. SHS treatments caused significantly an 
decrease in gelatinization onset (To) and gelatinization peak 
(Tp) of potato and sweet potato starches. The mean size of 
potato and sweet potato starches granules increased with an 
increase of temperature. SHS treatments led to decrease of 
potato and sweet potato starches structure and granule size. 
Damaged starch of treated by SHS treatment starches were 
increased results, leading to lower gelatinization temperature. 
SEM of potato and sweet potato starches were no difference in 
microscopic appearance by SHS treatment.
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P14 -083

Quality Characteristics of Sliced Garlic by Freezing 
Conditions during Frozen Storage

Seokyoung Kim*, Heesun Kim, Gwijung Han
Department of Agricultural Resources, National Academy of 
Agricultural Science, Rural Development Administration, Korea

In this study, to determine the optimal freezing and storage 
conditions for frozen garlic, quality characteristics of sliced 
garlic by freezing conditions were investigated during frozen 
storage. Sliced garlic samples were frozen by still-air freezing at 
-20°C (SAF20), -40°C (SAF40) and immersed liquid freezing at 
-40°C (ILF40) and stored at -20°C for 7 months. During frozen 
storage, frozen samples were thawed at room temperature 
(20°C) and were analyzed quality characteristics by monthly. 
ILF40 most quickly passed the zone of maximum ice crystal 
formation. Drip loss of ILF40 showed significantly the lowest 
value (0.083-0.867%), and rapidly increased over 4th month 
except for SAF40. Lightness of frozen sliced garlic significantly 
decreased during frozen storage while redness, yellowness in 
all samples rapidly increased over 3th or 4th month. Pyruvic acid 
and allicin contents were significantly highest in ILF40 (26.61- 
19.93 μmole/g, 199.03-157.913 mg%), and slightly decreased 
in all samples during frozen storage. In conclusion, ILF is an 
appropriate freezing method for preserving the quality of 
sliced garlic.

P14 -085

Optimum Additional Levels of Gelatin and Saccharin for 
Low-calorie Cereal Bar

Su-Ah Jo*, Jong-Bang Eun
Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

Low-calorie cereal bars (LCCB) were prepared and their physical, 
chemical and sensory properties were investigated to determine 
the optimum additional level of saccharin and gelatin for them. 
Job’s tears, sorghum, black rice, oat, red quinoa seed, chickpeas, 
linseed and lentils were used for making LCCB. Different levels 
of saccharin (0.005, 0.0075, and 0.01%) and gelatin (3, 5, and 7 
g) were added to the LCCB. There was no difference in its color. 
In texture profile, hardness was higher in LCCB having lower 
gelatin content, while additional level of saccharin did not signi-
ficantly affect hardness, cohesiveness, springiness, gumminess 
and chewiness. In sensory evaluation, there was no significant 
difference in color and appearance among all samples. However, 
LCCB having saccharin 0.01% and gelation 5 g showed higher 
score of flavor, taste and overall acceptability than another 
cereal bar. In conclusion, 0.01% saccharin and 5 g gelatin would 
be the best additional level for LCCB and saccharin could be 
used as a good non-nutritive sweetener for it.

P14 -084

Change of Quality Characteristics in Beachu (Chinese 
cabbage) Kimchi with Freezing and Thawing Conditions

Ji Hyun Park*, Hye-Rim Shin, Bo-Ram Park, Gwi-Jung Han, 
Ha-Yun Kim
Department of Agrofood Resources, National Academy of 
Agricultural Science, Rural Development Administration, Korea

The purpose of this study is frozen and thawed conditions to 
change effect in quality characteristics of beachu kimchi. Beachu
kimchi was frozen with freezing conditions -20°C and -40°C,
and immersion freezing -40°C in refrigerant. Thawed conditions 
in four way. Salinity, acidity and pH of beachu kimchi was not 
significant difference between the conditions (p<0.05). hard-
ness was measured after treatment values was significantly 
decreased not showed the conditions. In color value was signi-
ficantly decreased to L*, a*, b* after treatment. ΔE showed 
significant differences depending on conditions. Total microbial 
counts showed significant difference under come conditions 
and Lactic acid bacteria such as decreased to 1log after treat-
ment. intensity evaluation, 20RW (freezing and thawing condi-
tion -20°C, running water) and 40RW (freezing and thawing 
condition -40°C, running water) was low in comparison to 
previous two samples and showed significant differences. the 
overall acceptability showed that 20RW and 40RW was high 
and there was not significant. As a result, this study showed 
that the freezing condition affects the quality of beachu kimchi 
more than thawing condition.

P14 -086

Optimum Additional Levels of Low-methoxyl Pectin and 
Saccharin for Low-calorie Aronia (Aronia melancocarpa) 
Jelly

In-Young Kim*, Jong-Bang Eun
Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

The physicochemical and sensory properties of low-calorie aronia 
jelly (LCAJ) were investigated to determine the additional levels 
of low-methoxyl pectin (LM) and saccharin. The jelly formula-
tions were prepared with saccharin (0.010, 0.015, and 0.020%), 
citric acid (0.5%), calcium chloride (0.1%) and LM (1.5, 2.0, and 
2.5%). LCAJ added with 2.5% LM showed the lowest moisture 
content, pH, soluble solid content, titratable acidity, while LCAJ 
added with different levels of saccharin were not significantly 
different. In texture profile, increases of LM resulted in increased 
values of hardness, cohesiveness, springiness, gumminess and 
chewiness. Increases in saccharin content exerted high scores 
in taste of sensory evaluation. LCAJ added with 1.5, 2.0, and 
2.5% LM showed no significant differences in color and flavor. 
LCAJ added with 2.0% LM showed the highest score in taste, 
texture and overall acceptability. Additional level of saccharin 
didn’t significantly affect the physicochemical properties of 
LCAJ; however, addition level of LM could make significant 
differences in LCAJs. In conclusion, the addition of 2.0% LM 
and 0.020% saccharin was the best to make LCAJ.
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P14 -087

The Study of Improvement in Storage Quality of Carrot 
Powder Added Perilla Oil

Seung Yeon Kim*, Zhao Li
Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea

Perilla oil is one of the most important supply for ω-3 fatty 
acid, however, it could be easily oxidized during storage because 
of absence of antioxidant. To enlarge the usage of perilla oil in 
diet, it is necessary to delay rancidification. Carrot is known to 
be effective antioxidant, so, freeze-dried carrot powder was 
added in perilla oil at different levels (0, 10, 20, and 30%), and 
acid and peroxide values were analyzed during 21 storage days. 
The antioxidative effect was increased with proportional to 
carrot powder, and the sensory properties was not significantly 
affected by carrot powder addition. In this results, the highest 
addition level (30%) was seemed to the most acceptable for 
perilla oil.

P14 -089

Physiochemical and Sensory Characteristics of 
Maesildan Added with Different Levels of Japanese 
Apricot Powder

Mi-Seon Ahn*, Hong-bi Lee, Jong-Bang Eun
Department of Food Science & Technology, Chonnam 
National University, Korea

Physiochemical and sensory characteristics of maesildan added 
with different levels (11, 16, and 21% w/w) of Japanese apricot 
powder were investigated. The water activity was the highest 
in the maesildan which had 16% Japanese apricot powder. 
There was no significant difference in soluble solid content 
among the samples ranged from 63 to 65oBx. Maesildan with 
11% Japanese apricot powder was the highest in the a* values, 
one with 21% Japanese apricot powder was the highest in the 
b* values, and there was no significant difference in L* values 
among the samples. pH and moisture content increased as 
additional level of Japanese apricot powder increased. In 
sensory evaluation, sweetness showed the highest score and 
bitterness showed the lowest in the maesildan added with 16% 
Japanese apricot powder. In conclusion, additional level of 
Japanese apricot powder affected b* value in color, pH, and 
moisture content in the maesildan. In addition, 16% Japanese 
apricot powder would be the optimum additional level for 
manufacturing the maesildan.

P14 -088

Effects of Thawing Conditions on the Quality 
Characteristics of Frozen Welsh Onion (Allium 
fistulosum L.)

Seokyoung Kim*, Heesun Kim, Jinse Kim1, Jongwoo Park1, 
Gwijung Han
Department of Agricultural Resources, National Academy of 
Agricultural Science, Rural Development Administration, 
Korea, 1Department of Postharvest Engineering, National 
Academy of Agricultural Science, Rural Development 
Administration, Korea

This study was investigated to find out the effects of thawing 
conditions on the quality of welsh onion (Allium fistulosum L.). 
Welsh onion was separated from white and leaf part, sliced 3 
cm length, then was frozen at -80°C and thawed at 4°C of low 
temperature (LT), 20°C of room temperature (RT) and radio 
frequency of 27.12 MHz (RF). Thawing time was shortest in RF 
and drip loss was lowest in LT. Total aerobic bacteria was lowest 
in RT and cutting force of RF was most similar to fresh sample. 
Pyruvic acid contents were significantly reduced after freeze- 
thawing in white part, and were highest in RF (1.82±0.11 μmole/g 
in white part, 4.51±0.43 μmole/g in leaf part). For the sensory 
evaluation, cooked welsh onion with fresh sample was signifi-
cantly more preferable in texture, overall acceptability in white 
part and appearance, color, texture, overall acceptability in leaf 
part than with thawed samples. There was no significant diff-
erence between thawing conditions except for appearance, but 
overall acceptability score was highest in RF followed by fresh 
sample. These results indicate that thawing methods in RF is 
likely to the effective method to keep the quality of frozen 
welsh onion.

P14 -090

Comparison of Curcumin-biopolymer Solid Dispersions 
for Enhancement of Curcumin Solubility

Bitna Kim*, Hyunjin Park
Graduate School Biotechnology, Korea University, Korea

Biopolymer solid dispersions (SDs) with curcumin were fabri-
cated using a facile solution mixing method. For the preparation 
of Cur-biopolymer-SDs, common food grade biomaterials such 
as dextrin, maltodextrin, hydroxypropyl methylcellulose (hpmc), 
or methylcellulose (mc) were used. Each SDs was encapsulated 
3% weight ratio of curcumin to biopolymers. The obtained SDs 
were yellowish colored and well dispersed in aqueous solution. 
The range of mean particle size was in nano-range between 
194 and 394 nm. Colloidal stability of SDs was evaluated mea-
suring the size, PDI and zeta potential. On the 21st day of obser-
vation, SDs of dextrin and maltodextrin were slightly aggregated. 
Whereas the SDs of hpmc and mc were very stable and clear. 
The physicochemical interaction between curcumin and bio-
polymers was investigated through Fourier transform infrared 
spectroscopy (FT-IR). Differential scanning calorimetry (DSC) 
indicated that curcumin existed amorphously in biopolymers 
matrix. Moreover, SDs retained its antioxidant ability. Cur-bio-
polymer-SDs with enhanced curcumin solubility have a great 
potential to the food industry due to their simple preparation 
using biocompatible materials.
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P14 -091

Microfluidic Assembly of Liposomes Dual-loaded with 
Hydrophobic and Hydrophilic Bioactive Materials for 
Enhancing Bioavailability

Sung-Chul Hong1*, Chang Woo Kwon1, Subin Yeo1, Pahn-Shick 
Chang1,2

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, and 
Research Institute of Agriculture and Life Sciences, Seoul 
National University, Korea

Recently, liposomes seem to be an almost ideal drug-carrier 
system, since their morphology is similar to that of cellular 
membranes and they increase bioavailability of biologically 
active substances. However, conventional methods for dual- 
loading liposome preparation have many disadvantages such 
as broad size distribution, heterogeneous lamellarity, core mate-
rials damaged by physical treatments, and batch type produc-
tion which hinders scale-up. As a promising approach, micro-
fluidic assembly has been garnering much attention due to 
various advantages such as user-oriented control of size distri-
bution, lamellarity as well as continuous production, and non- 
physical treatment. In order to produce dual-loading liposomes 
by microfluidic assembly device, hydrophilic catechin and hydro-
phobic curcumin were selected as bioactive materials. As a 
result of the morphological characterization using DLS and 
TEM, it was revealed that the dual-loading liposomes were 
monodispersed (PdI<0.2) spherical vesicles with ranging about 
200 nm. In addition, the liposomes encapsulation efficiencies 
of curcumin and catechin were 100% and 16.77%, respectively.

P14 -093

Changes in Salinity of Chinese Cabbages under 
Different Salting Conditions

Sang-Un Park*, Eun Ji Choi, Young Bae Chung, Eung Soo Han, 
Hae Woong Park, Sang-Il Lee1, Hye-Yeon Song, Ho Hyun Chun
Advanced Process Technology and Fermentation Research 
Group, World Institute of Kimchi, Korea

The effects of brine salting or dry salting methods on moisture 
content and salinity changes of Chinese cabbages were investi-
gated. In this study, the optimal salinity range of the salted 
Chinese cabbage was set at approximately 1.4-2.0% because 
this salinity is preferred to manufacture cabbage kimchi products 
at the kimchi industry. The increasing in the NaCl concentration 
in the brine resulted in decreasing in the salting time. In parti-
cular, a faster salting time was achieved by 3 h using dry salting 
method compared to 12 and 6 h for 10 and 20% brine salting 
methods. The salinity from different parts of the salted Chinese 
cabbage manufactured by dry salting method ranged from 1.51% 
to 4.42%, indicating greater differences compared to those of 
brine salting methods. On the other hand, the salinity distri-
bution at six parts of the salted Chinese cabbages subjected to 
20% brine salting was relatively uniform compared to 10% brine 
salting or dry salting method. Therefore, further study is needed 
to establish an optimized salting conditions which should ideally 
guarantee the uniform salinity of salted Chinese cabbages with 
rapid salting time.

P14 -092

Preparation, Pasting, and Rheological Properties of 
Potato Starch Cross-linked by Sodium 
Trimetaphosphate and Sodium Tripolyphosphate

Hyemi Heo*, Yong-Ik Jin1, Dong-Chil Chang1, Misook Kim2, 
Youngseung Lee2, Yoon Hyuk Chang
Department of Food and Nutrition, Kyung Hee University, 
Korea, 1Highland Agriculture Research Institute, RDA, Korea, 
2Department of Food Science and Nutrition, Dankook 
University, Korea

The objective of this study was to investigate the microscopic, 
pasting, and rheological properties of the potato starch cross- 
linked with a mixture (99:1) of sodium trimetaphosphate (STMP) 
and sodium tripolyphosphate (STPP). Native potato starch (NPS) 
was cross-linked by the different concentrations of STMP/STPP 
(0.0125, 0.025, and 0.05%, w/w). Light microscopy showed 
that the granules of CLPS samples heated at 95°C for 30 min 
scarcely ruptured and remained intact swollen granules, but 
NPS granules completely ruptured and disappeared. CLPS had 
significantly higher peak viscosity, trough viscosity, final viscosity, 
and set back compared with NPS. NPS and CLPS pastes showed 
a shear-thinning behavior (n=0.48-0.63). The apparent viscosity 
(ηa,100), consistency index (K), and yield stress (σoc) values of 
CLPS pastes were significantly higher than those of the NPS, 
and increased significantly with an increase in concentrations 
of STMP/STPP. In the dynamic rheological analysis, storage 
modulus (G'), loss modulus (G''), and complex viscosity (η*) 
values of CLPS pastes were much higher than those of NPS. For 
all samples, G' values were greater than G'' values at all fre-
quency ranges.

P14 -094

Characterization of the Microbiological Diversity and 
Chemical Composition of Probiotic Gouda Cheese

Jae Yeon Joung*, Ji Young Lee, Kyeong Mu Kim, Su Gyeong 
Kim, Kyung Su Kim, Yong Kook Shin, Nam Su Oh
R&D Center, Seoul Dairy Cooperative, Korea

We characterized the microbial diversity and chemical properties 
of Gouda cheese made by probiotics during ripening periods. 
Lactobacillus plantarum H4 (H4) and Lactobacillus fermentum
H9 (H9), which demonstrate probiotic properties and bioac-
tivity, were used as adjunct starter cultures. Gouda cheese 
made with H4 (GCP1) and H9 (GCP2) demonstrated the highest 
production of formic acid and propionic acid, respectively. More-
over, the bacterial diversity, including richness and evenness of 
non-starter lactic acid bacteria (NSLAB), increased in probiotic 
cheeses. Specifically, Lactobacillus, Leuconostoc, and Strepto-
coccaceae were present at higher concentrations in probiotic 
cheeses than in GCC. The proportion of H4 in GPC1 increased 
and culminated at 1.76%, while H9 in GCP2 decreased during 
ripening. Peptide profiles were altered by addition of probiotics 
and included various bioactive peptides. In particular, three 
peptide fragments are newly detected. Therefore, Gouda cheese 
could be used as an effective probiotic carrier for H4 and H9.
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P14 -095

Myofibrilar Protein Quality of Spent Hen with 
Combination Treatments with Salt and Enzyme

Ki-Hong Jeon*, Yoon Seon Hwang, Yoong Boong Kim, Yun 
Sang Choi, Dong Wook Kim1, Aera Jang1

Korea Food Research Institute, Korea, 1Kangwon National 
University, Korea

Protein from spent hen was tried for food uses but still having 
problems at processed meat products for its rough texture. To 
improve the processing properties of spent hen, 0.05N NaCl 
treatment (NCT) and microbial enzyme after 0.05N NaCl treat-
ment (NET) was experimented. In yield test, 32.4% at NCT 
decreased to 6.1% at NET but kept 5.5-6.5 ranges in pH. And 
Lightness (L) increased to 72.21 at NCT and 89.57 at NET com-
pare to 68.56 of control (spent hen powder, SHP). At structure 
analysis with electron microscope (SEM, SNE-3000M), micro-
fibrilar protein thickness of NCT showed thinner while it totally 
collapsed at NET. Electrophoresis pattern showed band from 
NCT was found at 43-170 kDa, which said separation was not 
fully done while band from NET showed below 6 kDa. In the 
amino acid analysis, NET was 1,143.00 mg/100 g including 
537.40 mg/100 g of essential amino acid. In the sensory evalu-
ation, the overall acceptability score of SHP was only 3.2 but 
they increased to 5.3 with NCT and they increased again with 
NET at the result of 7.5. With these experiments, the myo-
fibrilar protein quality was found to improve with salt and 
enzyme combination treatment.

P14 -097

Quality Characteristics of Tofu Prepared with Various 
Concentrations of Commercial Redbeet Powder

Chan-yang Park*, Sung-gil Choi1

Division of Applied Life Science, Gyeongsang National 
University, Korea, 1Division of Food Science and Technology 
(Institute of Agriculture and Life Sciences), Gyeongsang 
National University, Korea

Tofu was mixed with redbeet powder to develop new foods, 
and changes in quality characteristics were investigated. When 
redbeet powder was added in 0.5, 1.0, 1.5, and 2.0% of soybean 
milk, differences in appearance, pH, °Bx, sensory evaluation, 
antimicrobial activity, antioxidant activity. The pH of redbeet 
tofu was decreased as the addition rate of redbeet powder 
increased and °Bx was increased as the addition rate of redbeet 
powder increased. The result of sensory evaluation showed 
that tofu containing 1.0% redbeet powder had a higher app-
earance, flavour, texture, taste, overall acceptability than the 
other addtion rate of redbeet powder. Therefore, the addition 
1.0% cinnamon powder might be considered the most appro-
priate choice for manufacturing redbeet tofu. So, total aerobic 
bacteria and antioxidant activity study were investigated in 
1.0% of cinnamon tofu. During 14 days storage, the addition of 
redbeet powder to tofu effectively inhibit the number of total 
aerobic bacteria, and increased FRAP, DPPH radical scavenging 
activity and ABTS+ radical scavenging activity, and total phenolics 
content of control was similar to total phenolics content of 1.0% 
redbeet tofu.

P14 -096

Effect of various presoaking treatments on quality 
characteristics of Dried Top shell (Hexaplex,nigritus)

Kyo-yeon Lee*, Sung-gil Choi1

Division of Applied Life Science, Gyeongsang National 
University, Korea, 1Division of Food Science and Technology 
(Institute of Agriculture and Life Sciences), Gyeongsang 
National University, Korea

This study evaluated the effect of presoaking Top shell slices in 
5% salt, 5% sugar solution, 5% salt and 5% sugar solution, 5% 
salt and 10% sugar solution prior to air-drying at 50°C. Several 
quality characters of the dried Top shell slices were measured 
including moisture content (MC), water activity (aw), shear force, 
color values, appearance and sensory test. Total moisture con-
tent significantly decreased and water activity increased by the 
soaking process as pre-treatment prior to drying. As a result, 
the food using soaked Top shell shows softer texture and 
significantly decreased shearing force than the control sample 
using foods because of uniform drying without forming any 
crust on the surface area. The samples that were soaked at 5% 
salt solution shows higher L-values and lower a-value. Generally, 
salt solutions shows lower microbial contents than the sugar 
solutions. But the mixture of 5% salt and 5% sugar solutions 
were significantly lower microbial content than the control and 
other samples. The results of sensory evaluation shows the 
mixture solutions samples have high score for color, flavor, tex-
ture, sweetness and overall acceptability.

P14 -098

Effects of Manufacturing Condition on the Quality of 
Reconstructed Dried Beef

Ki-Hong Jeon*, Yoon Seon Hwang, Yun Sang Choi, Jun Seok 
Kum, Jin Young Choi1

Korea Food Research Institute, Korea, 1Shinhan University, 
Korea

To evaluate the best condition of drying temperature and time, 
reconstructed dried beef products with round part of beef 
were manufactured and experimented. Drying temperature 
condition at this experiment were 50°C and 70°C each and the 
time were 90-360 min each. With the drying temperature and 
time increasing, brightness and yellowness of products were 
getting brighter but decreased in redness. In the drying yield, 
70°C treatment were 40.81-63.87%, which were lower than 
42.09-72.49% in the 50°C treatment. Also moisture contents 
changed from 38.09% to 9.80% in 70°C, while from 45.04% to 
11.50% in 50°C. Aw were decreased to 0.36 in 50°C treatment 
while 0.11 in 70°C treatment. In the test of shear force, the 
results were kept down from 1.88 kg for 270 min drying but 
decreased to 1.09 kg for 360 min drying at 50°C treatment. At 
the drying temperature of 70°C treatment, shear force was 
1.36 kg at 180 min but decreased to 0.91 kg at 360 min. Salti-
ness and sweetness showed increase while the moisture con-
tents were getting lower but no changes in pH. In the sensory 
test, the drying condition of 50°C and 270 treatment was showed 
best condition of 7.2 points in overall palatability.
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P14 -099

Preparation of Jet-milled Defatted Soy Flour and Its 
Impact on the Physicochemical Properties of 
Hamburger Patty

Hye-su Lee*, Young-min Jung, Hyun-woo Cho, Dong-Un Lee
Department of Food Science & Technology Chung-Ang 
University, Korea

Jet-milled DSF powder (DSF-JM; D50=4.3±0.1 μm) was prepared 
from conventional DSF powder (DSF-C; D50=257.0±1.7 μm) via 
sifting followed by jet-milling. The jet-milled DSF showed sig-
nificant increases in hydration properties, with increases in the 
water-holding capacity, water-solubility index, and swelling 
capacity of 24, 39, and 32%, respectively. Soluble dietary fibre 
and fat-binding capacity of DSF-JM also increased significantly 
(p<0.05). The DSFs with different particle size were added to 
hamburger patties and their effects on physicochemical pro-
perties were evaluated. Moisture content and pH were inde-
pendent of the particle size of DSF. However, cook loss was 
reduced as the particle size of DSF was reduced. The cook loss 
of hamburger patty with DSF-JM was 7.50±1.40, while that of 
DSF-C was 24.55±3.30. Hamburger patty with DSF-JM showed 
little changes in hardness, gumminess and chewiness.

P14 -101

Antioxidant Changes by Baking and Consumer 
Perception of Madeleines Baked with Immature Wheat 
Flour

Mi Jeong Kim*, Sang Sook Kim
Research Group of Cognition and Sensory Perception, Korea 
Food Research Institute, Korea

The purpose of this study was to investigate the utilization of 
immature wheat flour (IWF) in bakery products. The total 
dietary fiber (TDF) and antioxidant properties of IWF were 
compared with commercial wheat flour (WF). Baking-induced 
changes in the antioxidant properties of madeleines were mea-
sured using oxygen radical absorbance capacity (ORAC) and 
ABTS radical scavenging activity (ABTS). Additionally, consumer 
perception of the madeleines was studied using a blind test 
followed by an informed test with information on health bene-
fits of the flours. TDF (10.26 g/100 g, dry weight basis), ORAC 
(38.47 µM TE/g) and ABTS (2.04 µM TE/g) of IWF were higher 
than those of WF. The ORAC (14.63 µM TE/g) and ABTS (0.79 
µM TE/g) of the IWF madeleines were higher than those of the 
WF madeleine (ORAC: 6.85 µM TE/g; ABTS: 0.19 µM TE/g). The 
results of the blind test showed that the consumer acceptabi-
lity and willingness to pay (WTP) for the IWF madeleines were 
lower than those of the WF madeleines. However, the overall 
acceptability and WTP for the IWF madeleines tended to 
increase when information about the health benefits of IWF 
was provided to the consumers.

P14 -100

Liquid-Mediated Freezing (LMF) as Freeze-drying 
Technology to Prepare Redispersible Liposome Powder 
without Structural Change

Eunhye Yang1*, Kyung-Min Park1, Minji Choi1, Suji Lee1, 
Pahn-Shick Chang1,2

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, and 
Research Institute of Agriculture and Life Sciences, Seoul 
National University, Korea

Liposomes have been widely used as a delivery carrier for im-
proving the bioavailability of entrapped bioactive materials in 
the foods and pharmaceutics. However, liposomes need freeze 
drying as non-thermal dehydration because of physicochemical 
instabilities caused by oxidation and hydrolysis of phospholipids 
in aqueous dispersions. Freeze-drying with cryoprotectant (CP) 
demands heat treatment for liposome reassembly when rehy-
drated. So, freeze-drying was carried out with liquid-mediated 
freezing (LMF) to prevent structural damage of lipid bilayer by 
reduction of transit time in the zone of maximum ice crystal 
formation. After freeze-drying and rehydration, CP-LMFs were 
rapidly dispersed without any other treatment and returned in 
original state of integrity with homogeneous distribution (PdI= 
0.120, size=164 nm) compared with CPs of size growth and 
aggregated appearance. Also, Laurdan analysis showed CP-LMFs 
had the same phase of lipid bilayers before freeze-drying 
(GPOriginal=0.496, GPCP-LMF=0.498, GPCP=0.365). This study can be 
used in various delivery carrier and freeze-dried products in 
the foods and pharmaceutics to prevent structural change and 
functional impairment.

P14 -102

Influence of Mill Type for Bran on Antioxidant and 
Baking Properties of Breads Substituted with Various 
Levels of Bran

Mi Jeong Kim*, Min Jung Lee, Oui-Woung Kim1, Sang Sook 
Kim
Research Group of Cognition and Seonsory Perception, Korea 
Food Research Institute, Korea 1Research Group of Smart 
Food Distribution System, Korea Food Research Institute, 
Korea

The aim of this study was to investigate the influence of mill 
type (hammer mill vs. jet mill) for wheat bran on antioxidant 
properties and baking quality. The physicochemical and anti-
oxidant, dough and bread properties were measured in wheat 
flours substituted with two types of bran (HMB: bran pulverized 
by hammer mill; JMB: bran pulverized by jet mill) at various 
levels (0, 5, 10, 15, 20, and 25%). The particle size of HMB (par-
ticle size: 119.71 µm) was larger than that of the JMB (particle 
size: 25.78 µm). When wheat flours were substituted with HMB 
or JMB, wheat flours substituted with HMB contained more 
total dietary fiber than those with JMB. Significant increase of 
water absorption and dough development time on Mixolab®
analysis was observed with the level substituted of HMB or 
JMB. The breads made with HMB or JMB (5% or 10%) showed 
higher specific volume and lower hardness than control bread. 
However, breads substituted with ≥15% HMB or JMB were 
resulted in decreased specific volume and increased hardness. 
Overall, breads made with wheat flour substituted with 5-10% 
HMB or JMB improved bread quality and functionality such as 
TDF or antioxidant properties.
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P14 -103

Effects of Glutinous Barley Addition on Quality and 
Fermentation Characteristics of Tagatose Yogurt by 
Streptococcus thermophilus

Seung-Yong Lim*, Sunu Ryu, Nami Yun, Yongtae Kim, 
Nayoung Lee
Department of Food Science and Biotechnology, Kunsan 
National University, Korea

In this study, a yogurt containing Gunsan glutinous barley with 
different percentages (1.0, 2.0, and 3.0%) and tagatose was 
fermented with Streptococcus thermophilus, and its quality 
characteristics were investigated. The change of titrable acidity, 
pH, and viscosity was determined to every 4 h during 16 h fer-
mentation. Color value, antioxidant activity, and sensory evalu-
ation were also performed after fermentation. The yogurts 
with glutinous barley and tagatose or sucrose had lower pH 
values, higher titratable acidity, and higher viscosity than the 
control with only tagatose or sucrose. The DPPH radical scaven-
ging activity of yogurt with 2% glutinous barley and tagatose 
was higher than the yogurt with different barley content. The 
total phenol content increased with increasing the barely con-
tent of the yogurt. In sensory evaluation, there was a similar 
overall acceptability for the yogurts regardless of the glutinous 
barley content except the sample with tagatose and 1% gluti-
nous barley. The results demonstrated that glutinous barley 
potentially can be applicable as an effective ingredient having 
antioxidant activity and reducing fermentation time for tagatose 
yogurt products.

P14 -105

Effects of Vacuum-drying Temperature and Time on 
the Quality Characteristics of Gulbi

Hyun Su Park*, Ju Hee Lee, Hyun Jung Kim
Department of Food Bioengineering, Jeju National University, 
Korea

Gulbi, popular seafood in Korea, is salted and dried yellow cor-
venia. In this study, gulbi was vacuum dried at low temperature 
(75°C) for 12 and 15h and high temperature (100°C) for 9 and 
12 h. The quality characteristics of vacuum-dryied gulbi against 
fresh corvenia were investigated by evaluating moisture con-
tent, water activity, pH, acidity, salt concentration, volatile 
basic nitrogen (VBN), and thiobarbituric acid-reactive substance 
(TBARS). Moisture contents of corvenia and four types of gulbi
were 66.51% and 37.26, 21.63, 34.79, and 7.09%. The pH was 
determined similarly in the range of pH 6.70-6.93. VBN values 
of gulbi dried at 100°C were higher than gulbi dried at 75°C. As 
drying time increased, TBARS values were increased indicating 
lowering the quality of gulbi. These results indicated the quality 
of vacuum dried gulbi was dependent on the drying condition 
like temperature and time.

P14 -104

Quality Characteristics and Antioxidant Activity of Ice 
Cream Containing Different Graviola Content

Seung-Yong Lim*, Hyeon-Soo Park, Mi-Gyeong Choi, 
Seung-Heon Han, Tae-Du Han
Department of Food Science and Biotechnology, Kunsan 
National University, Korea

The objective of this research was to determine the quality 
properties and antioxidant activity of ice cream containing 
different graviola leaf content. The ice cream was prepared 
with different amounts of graviola leaf powder (in ratios of 0.2, 
0.6, and 1.0% to the ice cream mix quanity). The viscosity, foam 
stability, and overrun were measured for analysis, and the anti-
oxidant activity was estimated by DPPH/ABTS radical scaven-
ging activity and the total phenol content in graviola ice cream. 
Viscosity decreased with increasing graviola leaf powder con-
tent, whereas overrun and foam stability increased with incre-
asing the ratio of graviola leaf powder. For antioxidant activity, 
DPPH/ABTS radical scavenging assay and the total phenol con-
tent also increased with increasing the graviola content of the 
ice cream. These results suggest that the addition of graviola 
has beneficial effects on the quality and antioxidant activity of 
ice cream.

P14 -106

The Fermentation and Quality Characteristics of 
Yogurts Based on Different Coconut Sugar Contents 
Fermented with Lactobacillus bulgaricus

Seung-Yong Lim*, Dae-Hwan Song, Hyeon-Min Kim, Jae-Geun 
Koo, Kwonsam Park, Jung-Kil Seo
Department of Food Science and Biotechnology, Kunsan 
National University, Korea

The objective of this study was to determine the fermentation 
and quality properties of yogurts including different coconut 
sugar contents during 18 h. Milk was homogenized with different 
coconut sugar contents (4, 6, and 8%), and Lactobacillus bulga-
ricus was inoculated into the pasteurized milks containing 
coconut sugar. The change of pH, viscosity, and a number of 
viable cells was determined to every 6 h during 18 h. Color 
value, antioxidant activity, and sensory evaluation were also 
performed after fermentation. The yogurts with increasing 
coconut sugar content had lower pH values, higher titratable 
acidity, viscosity, and lactic acid bacteria viability than the 
control. The total phenol content of the yogurts did not differ 
significantly regardless of coconut sugar content, whereas DPPH 
and ABTS radical scavenging activity increased with increasing 
the ratio of coconut sugar. In sensory evaluation, there were 
not significantly different in color, aroma, and texture from the 
yogurts. However, taste and overall acceptability of the yogurt 
containing 8.0% coconut sugar were significantly higher than 
those of other tested yogurts.
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P14 -107

Nanoencapsulation of Combined Natural Antioxidants

Ji-Soo Lee*, Kyung Hyun Lee, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

The aims of this study were to improve the antioxidant activity 
of natural compounds using combination and to also enhance 
their antioxidant stability by nanoencapsulation. Four natural 
antioxidant extracts (Rosmarinus officinalis, Glycyrrhiza glabra
(GG), Smilax china (SC), and Sedum takesimense (ST)) were com-
bined in pairs. The antioxidant activity of the individual and com-
bined extracts was assessed by DPPH (2,2-diphenyl-1-picryl- 
hydrazyl-hydrate) assay. The two combinations of GG & SC and 
GG & ST showed the highest synergistic DPPH activity at a ratio 
of 50:50 (%:%). These two combinations were nanoencap-
sulated using chitosan (CS) and γ-Poly (glutamic acid) (γ-PGA), 
respectively. From the result of β-carotene bleaching assay, it 
showed that the antioxidant stability of nanoencapsualted 
combinations were significantly higher than those of non-nano-
encapsulated combinations. These results revealed that the 
mixing GG with SC and ST and nanoencapsulating these combi-
nations with CS and γ-PGA are both effective techniques for 
improving their antioxidant activities.

P14 -109

Effects of Ozone Gas on Properties of Major 
Components in Wheat Flour

Minjung Lee1,2*, Hoon Kim1, Seung-Taik Lim2, Sangsook Kim1

1Research Group of Cognition and Sensory Perception, Korea 
Food Research Institute, Korea, 2Department of 
Biotechnology, Korea University, Korea

The objective of this study was to investigate the effects of 
ozone gas exposure for various time (15, 30, 45 and 60 min) on 
properties of wheat flour (WF). The color (L, a and b), pH, par-
ticle size and microbial properties of WF treated by ozone gas 
were compared with control WF. Additionally, properties of 
starch [damaged starch, pasting properties, water absorption 
index (WAI), water solubility index (WSI) and image of WF dis-
persion] and protein [gluten content and SDS-PAGE] were 
analyzed. While color b value, pH, aerobic plate count and 
mold in WF were decreased by ozone gas, peak viscosity and 
final viscosity by RVA, WAI and damaged starch were increased 
in ozone treated WFs. Image of starch granule under polarized 
light tended to loss birefringence in the form of the typical 
Maltese cross on ozone treated WF dispersion. The result of 
SDS-PAGE showed that intensity of protein band at low mole-
cular weight was more increased in ozone treated WFs than in 
control WF. The results of this study showed ozone gas affected 
structure of starch and protein of WF, suggesting further inves-
tigation on processing properties of ozone treated WF.

P14 -108

Optimization of the Mixed Berry Concentrates-loaded 
Chitosan/gum Arabic Nanoparticles for Improving Their 
Antioxidant Stability

Ji-Soo Lee*, Jieun Yeu, Eun Suh Kim, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

The purpose of this study was to optimize the nanoparticle 
preparation conditions, including chitosan (X1) and gum arabic 
concentration (X2) for improving the antioxidant stability of 
mixed berry concentrates (MB) using response surface metho-
dology. MB was composed of acai berry, aronia, and cranberry 
and MB-loaded nanoparticles were prepared by ionic gelation 
between chitosan and gum arabic. The optimized values of X1

and X2 were found to be 0.73 and 1.41 mg/mL, respectively. 
The optimized nanoparticles had mean particle size of 294.4 nm, 
PDI of 0.27, and zeta potential of +55.9 mV. From the result of 
oxygen radical absorbance capacity (ORAC) assay, it showed 
that the antioxidant activity of the optimized nanoparticles was 
maintained to 50 days at 60°C under UV light irradiation. The 
results suggested that the chitosan/gum arabic nanoencapsula-
tion could be an effective technique for protecting the antioxi-
dant activity of various berries from oxidative environments.

P14 -110

Antioxidant and Color Stability of Acai Berry 
Concentrate-loaded Hydrogel Beads in Drink Model 
Systems

Ji-Soo Lee*, Kyu Jin Park, Eun Suh Kim, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

The aim of this study was to improve the antioxidant and color 
stability of acai berry concentrate (AC) in drink model system 
using macroencapsulation technology. AC-loaded hydrogel 
beads were prepared by ionic gelation of carrageenan (CG) and 
KCl. The effect of macroencapsulation on the antioxidant and 
color stability of AC in drink model systems was evaluated. As 
the concentration of KCl increased, the EE of hydrogel beads 
increased and their EE was in the range of 21-23%. Release rate 
became slower in simulated intestinal fluid at higher KCl con-
centration. Antioxidant and color stability of AC-loaded hydrogel 
beads can be significantly higher than those of non-encapsulated 
free AC during storage (p<0.05). In addition, as the KCl concen-
tration increased, the antioxidant stability of AC-loaded hydro-
gel beads increased. The hydrogel bead prepared with 1.75% 
of CG and 10.00% of KCl was most effective in terms of the anti-
oxidant and color stability of AC in drink model systems. These 
results suggested that the CG hydrogel beads could be used to 
improve the stability of acai berry in the food industry.
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P14 -111

Effect of Different pH Conditions on the 
Physicochemical Properties and In vitro Digestibility of 
Citric Acid Treated Potato Starch

Kwang Yeon Lee*, Soo Yoon Lee, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

The objective of this study was to analyze the influence of citric 
acid (CA) treatment (10, 20, and 30% of dry starch weight) under 
different pH conditions (3.5, 4.5, and 5.5) on the physicochemical 
properties and in vitro digestibility of potato starch. Results 
showed that higher amount of CA and lower pH level increased 
the degree of substitution (0.41) and resistant starch content 
(89.65%) of the treated starch. Meanwhile, the effect of CA 
concentration was insignificant in starch treated at pH 5.5. The 
results of X-ray diffraction, differential scanning calorimetry 
and swelling power were affected by pH condition, whereas 
the percentage of CA had minor effect. As the pH level decreased, 
the intensity of crystalline peak decreased. Also, the gelatiniza-
tion temperature (To, Tp, and Tc) and gelatinization enthalpy 
significantly decreased compared to the native starch. Swelling 
power of treated starch also significantly decreased by 73.36% 
at 90°C as the pH level decreased. These results suggested that 
pH conditions of CA modification significantly affect the CA 
substitution of starch, physicochemical properties and in vitro
digestibility.

P14 -113

Quality Characteristics of Semi-dried Gochujang by 
Hot-air Drying

Bum Sik Son*, Eun-Jeong Jeong, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

This study investigated the change of quality characteristics of 
semi-dried gochujang. In order to improve water holding capa-
city and solidification of gochujang, maltodextrin added with 
gochujang at 4% w/w ratio. Hot-air drying condition was carried 
out at temperature 40 to 60°C, time 24 to 72 h. The quality 
changes of semi-dried gochujang, including moisture content, 
water activity, color values (L, a, and b), solubility, hygroscopicity, 
texture (hardness, cohesiveness, adhesiveness) were analyzed. 
Moisture contents of dried gochujang was decreased 30.84±
0.14-25.30±0.09 at 40°C, 26.92±0.23-20.79±0.08 at 50°C and 
23.63±0.19-17.27±0.19 at 60 for 24 to 72 h, respectively. Semi- 
dry state of gochujang (moisture content about 20%) was formed 
temperature at 40, 50, and 60°C for 72, 48, and 24 h, respec-
tively. The color values (L, a, and b) of maltodextrin addition 
sample was higher than control. Hygroscopicity of maltodextrin 
addition sample was lowest at 40°C for 72 h. Therefore, semi- 
dried gochujang at 40°C for 72 h with maltodextrin addition 
will be the standards to develop new formulation.

P14 -112

Effect of Ohmic Heating Pasteurization on Quality 
Characteristics of Makgeolli

Kwang Yeon Lee*, Qing Xi Han, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

The purpose of this study was to investigate the yeast inactiva-
tion, physicochemical, and sensory properties of the makgeolli
treated by ohmic heating (OH) in comparison with conventional 
heating (CH). The D-values of yeast in ohmically heated mak-
geolli (OHM) were significantly lowered at 65, 75, and 85°C
compared to conventionally heated makgeolli (CHM). Then, 
makgeolli were pasteurized for 10D (ten times of the D-value) 
at 65, 75, and 85°C. After OH treatment, the reducing sugar 
was significantly increased than CH (p<0.05) while acidities and 
pH showed minimal differences between OHM and CHM. Total 
phenolic and flavonoid content of OHM were significantly 
higher than CHM, and also the ABTS, DPPH, and FRAP activities 
of OHM were significantly higher than CHM at 65°C (p<0.05). The 
residual α-amylase and glucoamylase activities were highest 
after OH at 65°C. Although, sensory evaluations showed no 
significant difference between OHM and untreated makgeolli, 
the scores of color, sweetness, and overall preference showed 
that OHM was higher than CHM. These results indicated that 
OH treatment can be effectively applied to pasteurize makgeolli
with minimal qualities deterioration.

P14 -114

Effects of Carrageenan Alone and in Combination with 
Konjac on Quality Characteristics of Canned Meat 
Products

Ko Eun Hwang*, Dong Heon Song, Yong Jae Kim, Youn Kyung 
Ham, Eun Hee Kim, Eun Ho Park1, Yong Gab Lee1, Hyeon 
Wee Kim1, Cheon Jei Kim
Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 1Research Center, Ottogi 
Corporation, Korea

In recent years, there has been increased interest in using mix-
tures of hydrocolloids due to synergic effects. However, scien-
tific literature on the quality characteristics of meat products 
added with hydrocolloids combinations is still insufficient. 
Therefore, this study was conducted in order to investigate the 
combined effects of kappa carrageenan and konjac on the quality 
characteristics of canned meat products. The canned meat 
products were formulated with no ingredient (control), 0.1% 
kappa carrageenan (T1), 0.1% konjac (T2), 0.05% kappa carra-
geenan and 0.05% konjac (T3). The proximate composition and 
color values of canned meat product were not significantly 
affected by adding hydrocolloids. However, pH values and app-
arent viscosity of samples containing hydrocolloids (T1, T2, and T3) 
were higher than that of control. The addition of hydrocolloids 
combinations (T3) significantly improved emulsion stability, 
cooking loss, and hardness when compared to the control and 
hydrocolloids alone added (T1, T2). Therefore, the use of hydro-
colloids combinations could be effective methods to improve 
quality characteristics of canned meat product.
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P14 -115

Comparative Analysis of Main Compounds in Leaching 
Alcohol Using Coffee and Coffee-ground

Jeong Eun Kang*, Seon Kyeong Park, Guo Tian Jiao, Jin Yong 
Kang, Du Sang Lee, Jong Min Kim, Sang Hyun Park, Bong 
Seok Kwon, Chang Jun Lee, Ho Jin Heo
Division of Applied Life Science (BK21 plus), Institute of 
Agriculture and Life Science, Gyeongsang National University, 
Korea

Sensory evaluation, in vitro antioxidant activities and main com-
pounds of coffee and coffee-ground extract were investigated 
to consider their industrialization. Sensory evaluation showed 
that the groups of coffee-ground leaching alcohol (CGLA) were 
relatively higher than other samples. Total phenolics and anti-
oxidant activity were also performed. The group of CGLA-35% 
had higher total phenolics than others, and a radical scavenging 
assay was similar to the results of total phenolics. In addition, 
CGLA-35% is comparable to the ferric reducing/antioxidant 
power of coffee extract (CE). Qualitative and quantitative ana-
lysis using high-performance liquid chromatography (HPLC) 
were performed, and chlorogenic acid and caffeine were detected 
in all samples. HPLC analysis showed that CGLAs contain a 
larger amount of chlorogenic acid (difference of 0.26-10.50%) 
and also greater amounts of caffeine (difference of 10.03-18.20%) 
more than CE. Consequently, these results suggest that coffee- 
ground could be used as commercially available food substances 
because of its physiological molecules remained.

P14 -117

Microencapsulation of Red Beet Extract by Freeze 
Drying Using Different Encapsulating Agents

Do Heui Kim*, Eun-Jeong Jung, Yong-Suk Kim
Department of Food Science & Technology, Chonbuk National 
University, Korea

Red beet is a rich source of betalain pigments. However, owing 
to poor stability of betalains, encapsulation technology has 
been used to provide effective barrier against environmental 
factors. The aim of this study was to improve stability of beta-
lains by microencapsulation. The red beet was extracted with 
distilled water in 1:5 ratio (solid:solvent) for 30 min on 25°C.
Maltodextrin, arabic gum, guar gum, xanthan gum, pectin, and 
β-cyclodextrin were used as encapsulating agents. All of wall 
materials were dissolved in distilled water and each solution 
homogenised with red beet extract (RBE) 1:4 ratio (RBE:solution). 
The microcapsules of RBE obtained by freeze drying. pH and 
titratable acidity of RBE were 6.25±0.01 and 0.02±0.00%. Total 
soluble solid content of RBE was 1.40±0.00°Bx. The color values 
of L, a, and b were 6.35±0.37, 8.33±1.06, and 3.12±0.08. Mois-
ture content and betalain content of RBE were 98.69±0.03%
and 154.66±4.59 (mg/L). The microcapsules were tested for 
hygroscopicity, solubility and betalain contents in powder and 
extract were examined as well. The microcapsules described in 
this study represent functional food additives as natural 
colourant.

P14 -116

Cellular Uptake of Size-controlled Chitosan 
Nanoparticles in Caco-2 Cells

Hyun Jeong Je*, Eun Suh Kim, Ji-Soo Lee, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, Korea

Chitosan nanoparticles (CSNP) are frequently applied in delivery 
systems for bioactive compounds due to their advantages in 
bioavailability. The purpose of this study was to investigate the 
influence of particle size of CSNPs on their physicochemical 
properties and cellular uptake in Caco-2 cells. CSNPs of different 
size (200- 1,000 nm) were prepared by ionic gelation, and par-
ticle size, zeta potential (ZP) and encapsulation efficiency (EE) 
were measured. Cellular uptake of CSNPs was evaluated by 
transwell permeability assay, confocal laser microscopy (CLSM), 
and flow cytometry analysis. ZP and EE of CSNPs increased with 
the increase in particle size. The permeability and cellular uptake 
of CSNPs resulted in a positive correlation with ZP and EE. CSNPs 
of 600 nm showed the highest cellular permeability (5.24 cm/s-5), 
resulting in 21.85% higher amount of core material transported 
compared to the smallest 200 nm particles. CLSM and flow 
cytometry analysis also revealed that 600 nm particles exhibited 
the highest cellular uptake. The results indicated that cellular 
uptake of bioactive materials within CSNPs were influenced by 
complex effects of the physicochemical properties of CSNPs.

P14 -118

Effects of Processing Condition on Quality 
Characteristics in Pre-gelatinized Chestnut Crude Starch 
Gel

Su Jeong Choi*, Gui Jung Han, Ha Yun Kim, Na Jeong Kim, 
Bo Ram Park
Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

This study was conducted to investigate the effects of process-
ing condition on quality characteristics in pre-gelatinized chest-
nut crude starch gel. To prepare pre-gelatinized starch powder, 
wet starch was dried using double drum dryer and it ground 
and passed through 50 mesh. In order to set optimum manu-
facturing method, physicochemical characteristics measured 
according to the temperature of water(20, 50°C) and the ratio 
of pre-gelatinized powder content (10-12%(w/v)). With the 
temperature of using water, there were no significant changes 
of texture and sensory properties on chestnut starch gel product. 
Subsequently, effects with the different content of powder and 
water were analyzed, group A; 10%, B; 11%, C; 12%. The L value 
ranged from 24.19 to 25.75 and it showed the highest in the 
group C (p<0.05), but, there was no significant difference on 
the sensory test. Also, hardness, chewiness in texture and 
overall preference of the group C showed the highest (p<0.05). 
In conclusion, the results showed that the water temperature 
of 20°C and the 12% of powder content were suitable for 
making the pre-gelatinized chestnut crude starch gel.
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P14 -119

Characterization of In vitro Starch Digestibility of Brown 
Rice Cultivars with Different Amylose Content

Im-Kyung Oh*, Ji Eun Park, In Young Bae1, Su Jung Lee, 
Sang-Ik Han2, Sung-Joon Lee3, Hyeon Gyu Lee
Department of Food and Nutrition, Hanyang University, 
Korea, 1Food & Fermentation, Far East University, Korea, 
2Department of Functional Crop, National Institute of Crop 
Science, Rural Development Administration, Korea, 
3Department of Food Bioscience & Technology, College of Life 
Sciences & Biotechnology, Korea University, Korea

The Segoami with different degree of gelatinization (native, 
partial, and full) were investigated in terms of in vitro starch 
digestibility, structural and rheological properties. Segoami gels 
were prepared by boiling for 20 min and steaming for 40 min 
for partial and full gelatinization, respectively. On in vitro starch 
digestibility, the digestion rate was increased as the degree of 
gelatinization increased. The predicted glycemic index values of 
Segoami were as follows: full gelatinization (85.94)>partial 
gelatinization (79.96)>native (73.61). The morphological and 
structural characteristics were analyzed by XRD, SEM, and HPLC 
system. Segoami changed A-type pattern (native) to V-type 
(partial and full gelatinization). A disruption of the structure 
and low-molecular weight distribution increases with increa-
sing degree of gelatinization during in vitro starch digestion. In 
rheological properties, as the digestion progressed, the appa-
rent viscosity decreases by the hydrolysis of the starch chains. 
Thus, gelatinization results in native crystalline melting, degra-
dation of molecular structure. Changing of structural properties 
affected in vitro starch digestibility of Segoami.

P15 -001

Effect of Gamma Irradiation on Saturated Fatty Acids 
and Their Safety

Jae-Kyung Kim*, Do-Yeong Kim, Yo Na Kim, Beom-Seok Song, 
Ha-Young Park, Dong-Ho Kim, Jong-Heum Park
Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

The effect of gamma irradiation on saturated fatty acid standards 
(SFAs) depending on different carbon lengths (C10:0, C12:0, 
C14:0, C16:0, C18:0, and C20:0) was investigated. The study 
was carried out at levels of gamma irradiation ranging from 5 
to 100 kGy and all of the SFAs were methylated before analysis. 
Quantification analysis was performed by gas-chromatography 
coupled to mass-spectrometry (GC-MS) and qualification of 
GC-MS peaks were identified through a comparison of the MS 
spectrum using the NIST database. All of the SFAs were not 
degraded or changed by gamma irradiation up to 100 kGy. This 
result confirms again that the single carbon-carbon covalent 
bondage is enough strong not to break by gamma irradiation. 
The safety of gamma irradiated SFA was evaluated through an 
Ames test and comet assay. The mutagenicity of 100 kGy irra-
diated SFAs was not exhibited in the Ames test with or without 
metabolic activation, and the DNA fragmentation of 100 kGy 
irradiated SFAs was also not detected. These results suggest 
that SFAs are very stable by gamma irradiation and their safety 
can be revealed in further in vivo tests.

P14 -120

Correlation between Browning Development and Tuber 
Structure of Fresh-cut Potato

Heeyong Jung*, Eun Young Jo, Jin Ju Park, Sang Bong Lee, 
Jeong Ho Lim, Kee Jai Park
Korea Food Research Institute, Korea

Color analysis is necessary to evaluate the browning develop-
ment of potato from stress or injury. To investigate the appro-
priate and representative position of the browning, three points 
of vertical-cut potato such as vascular ring (point1), medulla 
(point2), perimedullary zone (point3) were chosen. The harvested 
potatoes at the day were stored in 2-3°C for 8 weeks and 
minimal-processed at weekly interval. Minimal processing is 
peeling and slicing of potatoes. Samples were divided by three 
groups with the size of large (more than 220 g), medium 
(above 100 g) and small (below 90 g) to evaluate the maturity 
effect. After minimal processed potatoes were placed at the 
incubator in 2-3°C for 5 days, the samples were measured on 
L*, a*, and b* of CIELAB colorsystem by colorimeter. Lightness 
and yellow values of three points were in similar ranges of 
58-79 and 16-37, respectively. However, the greenish color of 
potato in redness (a*) accounted for wide ranges of + 2.5-7.4, 
-0.78--5.80 and -1.90--5.8 of point 1, 2 and 3, respectively.

P15 -002

Structural and Textural Properties of Self-supporting 
Composite Gel Containing Whey Protein and Corn 
Starch

Kyu Tae Han1*, Jae Hwi Han1, Chinwoo Kwon1, Jaehee Lee1, 
Tae Wha Moon1,2

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, and 
Research Institute of Agriculture and Life Sciences, Seoul 
National University, Korea

This study aimed to investigate the changes in self-supporting 
composite gel network depending on the presence of amylose 
and ratio of protein/starch. Normal corn starch (NC), waxy corn 
starch (WC), and whey protein isolate were used, and the pro-
portion of protein in solid content (φ) was 0.0 (starch only) - 1.0 
(protein only). Protein network was maintained during sample 
preparation by gentle mixing of 25% (w/v) protein/starch sus-
pension. Scanning electron micrographs and confocal laser 
scanning micrographs showed that 3 types of gel network were 
formed: fused network (0.2NC, 0.4NC), dispersed-phase network 
(0.8NC, 0.9NC, and 0.9WC), and bi-continuous network (0.6NC, 
0.7NC, 0.6WC, 0.7WC, and 0.8WC). An increase in φ reduced 
water holding capacity, and WC gels held more water than NC 
gels. WC gels were harder than NC gels at φ≥0.7, and 0.8WC 
showed the highest hardness (HA) and gumminess (GU) in 
texture profile analysis. Fused network induced higher cohesive-
ness and lower HA and GU than other networks. In sum, self- 
supporting composite gels have diverse network structures, 
and this result can be used to control the texture of gel-type 
foods containing both starch and protein.
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P15 -003

Water-in-oil-in-water Double Emulsion for Co-loading 
Lipophilic and Hydrophilic Bioactives in Natural 
Substance

Han-Joo Yang*, Jinhee Lee1, Sanghoon Ko
Sejong University, Korea, 1CHA University, Korea

The purpose of this research was to develop water-in-oil-in- 
water double emulsion (DE) for co-loading lipophilic and hydro-
philic bioactives in natural substances. To prepare oil phase (O), 
olive oil, piperine, glycerol ester of wood rosin, polyglycerol 
polyricinoleate, and for interior water phase (W1), deionized 
water (DW), epigallocatechin gallate, gelatin, sodium chloride 
(SC), ascorbic acid (AA) were mixed and heated up to 60°C.
Thereafter, water-in-oil primary emulsion (PE) was produced by 
dispersing W1 into O (O:W1=3:1) through magnetic stirring (MS), 
homogenization, ultrasonication (US). For exterior water phase 
(W2), DW, SC, AA, polysorbate 80 were mixed. Thereafter, DE 
was produced by dispersing PE into W2 (PE:W2=1:3) through 
MS, US, and high pressure homogenization. When freshly pro-
duced, the volume weighted mean of DE droplets was 1.974 μ
m and their structure was observed through optical micro-
scopy. By the transmission electron microscopy, submicron DE 
droplets proved intact and the stability of DE was studied. DE 
can be used as an appropriate delivery system for co-loading 
bioactives, and promoting industrialization by applying it to 
food products such as beverage.

P15 -005

Effect of Gamma Irradiation on Physicochemical 
Changes of Atlantic Salmon (Salmo salar L.)

Ki-Chang Lee1,2*, Do-Yeong Kim1, Jong-Heum Park1, 
Beom-Seok Song1, Ha-Young Park1, Dong-Ho Kim1, Jong-Bang 
Eun2, Jae-Kyung Kim1

1Team for Radiation Food Science & Biotechnology, Advanced 
Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea, 2Department of Food Science and 
Technology, Chonnam National University, Korea

Salmon is a popular for healthy and oily fish contained high 
protein, high omega-3 fatty acids, and high vitamin D. Deconta-
mination of food by the ionizing radiation is a safe, efficient, 
environmentally clean and energy efficient process. Irradiation 
is particularly valuable as an endproduct decontamination pro-
cedure. However, the extent of the chemical reactions, changes 
to the foods quality after irradiation are inevitable. Therefore, 
this study aimed to investigate the quality changes of salmon 
using by gamma irradiation. The sample was gamma irradiated 
at a dose of 0, 1, 5, and 10 kGy. Increase in irradiation dose 
impacted on the decrease in redness (a*), yellowness (b*) and 
firmness. Peroxide value (POV) increased from 6.78 to 9.22 
meq/kg, with increase in irradiation dose. Increasing irradiation 
dose caused increases in thiobarbituric acid reactive substances 
(TBARS) value, from 0.184 to 0.253 mgMa/kg. From this result, 
increasing irradiation dose caused decreases in a* value, b* 
value and firmness and increases in POV and TBARS of salmon. 
Therefore, lower irradiation dose would minimize the quality 
changes of salmon.

P15 -004

Effects of Temperature, Packaging, and Vitamin E on 
the Levels of 2-Alkylcyclobutanones in 
Gamma-irradiated Pork

Seon-Min Go1,2*, Jae-Kyung Kim1, Ha-Young Park1, 
Jong-Heum Park1, Dong-Ho Kim1, Jong-Bang Eun2, Beom-Seok 
Song1

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 2Department of Food 
Science and Technology, Chonnam National University, Korea

This study was performed to investigate the effect of irradiation 
conditions on the levels of 2-alkylcyclobutanones (2-ACBs), 
which are considered as unique radiolytic products and used as 
markers for identification of irradiated foods, in pork. Among 
2-ACBs, the levels of 2-dodecylcyclobutanone (DCB) and 2-tetra-
decylcyclobutanone (TCB) in pork irradiated under the frozen 
status were significantly lower than those in samples irradiated 
at room or chilled temperatures; contents of DCB and TCB in 
vacuum-packaged pork were less observed than those in 
atmosphere-packaged samples (p<0.05). The 5% of vitamin E 
markedly decreased the levels of 2-ACBs by 42% and 30%, 
respectively, compared to those in the control samples. The 
levels of DCB and TCB in the samples treated with the three 
combinations of 5% vitamin E, frozen temperature, and vacuum 
packaging decreased by 51% and 33%, respectively, which were 
noticeably lower than those in atmosphere-packaged samples 
irradiated under chilled temperature. These results imply that 
irradiation conditions should be taken into account for the 
detection of irradiated foods using 2-ACBs.

P15 -006

Effect of Electron Beam Irradiation on Physicochemical 
Qualities and Photostimulated Properties of Mandarin 
Oranges during Storage

Hyun-A Nam*, Yunhee Jo, Song-Yi Gu, Joong-Ho Kwon
School of Food Science & Biotechnology, Kyungpook National 
University, Korea

Food irradiation is an environmentally safe technology with 
minimal changes in nutritional and sensory qualities. In this 
study, mandarin oranges (Citrus unshiu S.Marcov) were irradi-
ated at different doses(0, 0.4, and 1 kGy) and evaluated phy-
sicochemical and sensory qualities during storage (0, 5, 10, and 
15 days). The irradiation at 0.4 kGy had no effect on hardness 
until 10 days. TSS/TA ratio was not affected by the applied 
doses, but slightly increased during storage. TPC did not show 
any significant change by dose immediately after irradiation, 
while it decreased at the end of storage. RSA of DPPH & ABTS 
decreased during storage. Sensory quality indicated that color, 
aroma and appearance showed no significant changes by irra-
diation and storage, but taste and overall preference decreased 
at 1 kGy. PSL measurements showed potential to screen irradi-
ated mandarin oranges at more than 0.4 kGy by obtaining a PSL 
ratio (2nd PSL/1st PSL)>10. Therefore, it was confirmed that 
electron beam irradiation of 0.4 kGy is an effective phytosani-
tary treatment for mandarin oranges with no significant quality 
changes during storage of 10 days and PSL could be suitable to 
screen the irradiation status.
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P15 -007

Comparison of the Physicochemical Qualities and 
Flavor Patterns of Chinese Vinegars by Fermentation 
Methods and Aging Years

Yaping Gao*, Yunhee Jo, Namhyeok Chung, Song-Yi Gu, 
Yong-Jin Jeong1, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 1Department of Food Science and 
Technology, Keimyung University, Korea

Physicochemical properties were studied to compare between 
Fujian Yongchun aged vinegar (FYAV) and Shanxi mature vinegar 
(SMV) based on fermentation method and aging periods (3, 5, 
8, and 10 years) and combined E-nose/E-tongue analyses were 
applied to evaluate the flavor properties. Solid-state fermenta-
tion derived SMV samples showed higher levels than Submerged 
fermentation derived FYAV in pH, °Bx, soluble solids, total phe-
nolic, and antioxidant activity except total acidity and total 
organic acids. Aging period gave a positive effect on pH, total 
phenolics content, and antioxidant activity, while showed a 
negative correlation with total acidity, °Bx, soluble solid, and 
organic acid. The principal component analysis (PCA) based on 
E-tongue/E-nose analyses gave potential to distinguish both 
vinegars produced by different fermentation methods and aging 
years. Solid-state fermentation and aging process were consi-
dered as good techniques for vinegar brewing considering various 
organic acids and high levels of total phenolic and antioxidant 
activity.

P15 -009

Permeability Glycoprotein (P-gp) Enhanced by Piperine 
to Improve the Permeability of EGCG in Caco-2 
Epithelial Cell

Hee Ah Jung*, Se Hee Hwang1, Jin Hee Lee
Department of Food science and Biotechnology, CHA 
University, Korea, 1College of Pharmacy, Chung-Ang 
University, Korea

Piperine has been shown to enhance the bioavailability of 
(-)-Epigallocatechin-3-gallate (EGCG), in which the permeability 
of EGCG in Caco-2 epithelial cell has been improved. The effect 
of piperine on the expression of Permeability glycoprotein (P-gp) 
in Caco-2 cell was investigated by Western blot, where p-gp has 
been known to play a role as one of the ABC-sub families of 
efflux transporter proteins located in intestinal epithelial cell. 
The western blot analysis showed the evidence of the effect of 
piperine on the molecular expression of P-gp, suggesting P-gp 
may be one of the promoters enhanced by piperine to improve 
the permeability of EGCG in Caco-2 epithelial cell.

P15 -008

Optimization of Microwave-assisted Extraction from 
Eggplant Using Response Surface Methodology

Song-Yi Gu*, Yunhee Jo, Hyun-A Nam, Joong-Ho Kwon
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Eggplant (Solanum melongena) has been demonstrated to con-
tain high levels of phenolics and scavenging capacity of super-
oxide free radicals. Microwave-assisted extraction (MAE) which 
is fast, economical, and ecofriendly method was applied to inve-
stigate the optimum condition for the extraction of eggplant 
phytochemicals. According to central composite design, three 
independent variables, ethanol concentration (55-95%), micro-
wave power (0-200 W), and extraction time (30-150 s) were set 
and the quality characteristics of extracts was analyzed. R2 values 
of regression equations in total yield, total phenolic contents 
(TPC), DPPH and ABTS radical scavenging abilities (RSA), FRAP 
and total anthocyanin contents (TAC) were 0.9488, 0.9884, 
0.9831, 0.9919, 0.9911, and 0.8943, respectively. Stationary 
points of TPC, ABTS RSA, FRAP, and TAC were maximum, and all 
responses were significantly affected by ethanol concentration 
followed by microwave power and extraction time. The optimal 
conditions of TAC were predicted to be 74%, 184 W, and 122 s 
and the maximum value was 10.614 mg/L.

P15 -010

Enhanced Stability and Activity of Crude Protease from 
Kiwifruit (Actinidia deliciosa) for Organic Processed 
Food Uses

Gyeong Mi Yuk*, Se Hee Hwang1, Jin Hee Lee
Department of Food science and Biotechnology, CHA 
University, Korea, 1College of pharmacy, Chung-Ang 
University, Korea

Crude protease originated from kiwifruit (Actinidia deliciosa) 
for organic processed food was extracted. The protease included 
in the kiwifruit can be utilized as organic uses instead of current 
commercial enzymes from microbial origin, not suitable for 
organic processed food. Protease activities extracted from kiwi-
fruit were measured by the proteolytic activity using casein as 
a substrate. The proteolytic activity of kiwifruit origin was 
shown to be enhanced by the treatment of hydrophilic hydro-
colloids such as guar gum, locust bean gum. The enhanced 
activity was demonstrated by the increased apparent Km and 
the decreased apparent Vmax. The stability of protease against 
temperature and pH was shown to be enhanced by the same 
treatment compared to the non-treated native protease.
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P15 -011

Enhanced Thermal Stability of Organic Malted Barley 
Extracted α-Amylase and β-Amylase by The Treatment 
of Guar Gum

Song Yi Park*, Se Hee Hwang1, Jin Hee Lee
Department of Food science and Biotechnology, CHA 
University, Korea, 1College of pharmacy, Chung-Ang 
University, Korea

Crude water extract including α-amylase and β-amylase were 
obtained from organic malted barley, the purpose of which is 
to be food additives for organic processed food. The extraction 
conditions including immersion temperature, time and particle 
size were determined for experimental purpose. Malt particle 
size of 40-140 mesh at 50°C for 3 h in shaking water bath was 
estimated to be proper for the enzymatic assays. α-amylase 
activity was measured by the analysis of p-nitrophenol produced 
by Blocked p-nitrophenyl maltoheptaoside (BPNPG7) as a sub-
strate. β-amylase activity was measured by the analysis of 
p-nitrophenol produced by p-nitrophenyl-β-D-maltotrioside 
(PNP β-G3) as a substrate. The thermal resistance of α-amylase 
and β-amylase were estimated respectively, which were enhanced 
by the treatment of guar gum suggesting that guar gum may 
play a role as a stabilizer.

P15 -013

Evaluation of Digestibility of Hanwoo Cuts Using the In 
vitro Physicochemical Upper Gastrointestinal System 
(IPGUS)

Tae-Hwan Jung*, Ji-Hye Jeon, Michelle Yoo1, Hyo-Jeong 
Hwang, Woo-Min Jeon, Kyoung-Sik Han
Department of Animal Biotechnology and Resource, 
Sahmyook University, Korea, 1Centre for Food Science, School 
of Sciences, Auckland University of Technology, New Zealand

The aim of this study was to investigate the digestibility of Han-
woo cuts using the in vitro physicochemical upper gastrointes-
tinal system (IPUGS). The IPUGS is composed of three sequential 
compartments simulating the conditions of human upper gastro-
intestinal tract with respect to anatomy, function and physiology. 
75 g of boiled Hanwoo cuts (tenderloin, sirloin, brisket, flank 
and bottom round) were mixed with simulated salivary fluid 
containing α-amylase and transferred to the IPUGS preheated 
at 37°C. Simulated gastric fluid containing pepsin and lipase 
was secreted into the IPUGS with three cycles of peristalsis per 
minute and chyme sample was collected from pylorus every 15 
min for 4 h. The digestibility was then evaluated by SDS-PAGE, 
RP-HPLC and scanning electron microscope (SEM). Over the 
course of digestion, the amounts of high molecular weight 
proteins in the chyme samples were markedly decreased and 
the surface of the digested Hanwoo cuts has become smooth 
when observed by SEM due to proteolysis. These results can be 
used to understand bioavailability and utilization of Hanwoo 
and meat derived products in human gastrointestinal tract.

P15 -012

Raw Material Standardization of the Leaf of Aster 
glehni

Eun Hye Han*, Sang Ho Lee, Eun Ju Yu, Hyo Seok Kang1, Heui 
Jong Yu1, Sung Jin Lee1

R&D Center, Koreaeundan, Korea, 1R&D Center, Bioland, 
Korea

Aster glehni is one of the native herbs in Ulleungdo Island. In 
this study, we confirmed extraction yields depending on parts 
of A. glehni and the concentrations of solvents to find optimal 
extraction condition. We separated leaf, stem and flower of A. 
glehni and extracted each part with 70% ethanol. Then, we 
compared yields of each extract. No significant difference was 
found between them. In addition, 50% and 70% ethanol extract 
showed relatively higher yields when we measured yields of 
hot water, 50, 70, and 90% ethanol extract. The hot water, 50% 
and 70% ethanol extract can be spray dried with dry loss while 
the 90% ethanol extract can not be spray dried due to produc-
tion of insoluble substance. From leaf extract analysis, the con-
tent and recovery rate of 3,5-DCQA, a marker compound, was 
higher in ethanol extract than hot water extract. As a result, we 
decided to use ethanol for extraction. Among ethanol extracts, 
50% and 70% ethanol extract was higher compared to 90% 
ethanol extract. In conclusion, we suggest the use of 70% ethanol 
extract of mature A. glehni by standardizing raw material.

P15 -014

Effect of Phenolic Acids on Wheat Flour Dough 
Properties

Bong Kyung Koh*, Jung Woo Chae, Andrew Ross1

Keimyung University, Korea, 1Oregon State University, USA

The effectiveness of phenolic acid on dough properties was 
related to its structure, particularly the electron delocalization 
of the aromatic nucleus. Our study investigated the effect of 
different phenolic compounds on the change of water and 
mixing properties of dough. Bobtail, Eltan and Jefferson flour 
containing 7.9, 8.8, and 13.5% protein were analyzed. Ferulic 
acid (FA) and caffeic acid (CA) were mixed at 5 μmol/ 10 g, and 
epigallocatechin gallate (CT) at 2 μmol/ 10 g flour weight, respec-
tively with the flour. Less amount of CT was required causing 
rapid dough breakdown compared to FA and CT during mixing. 
The effect of phenolic acids on mixing was observed more in 
Jefferson than Eltan and Bobtail. Solvent retention capacity 
(SRC) values were greatly affected by wheat varieties than phe-
nolic acid addition. There was no significant interaction between 
flour and phenolic acid. Significance of phenolic acid effect on 
SRC value was increased in the following order; 5% sodium car-
bonate>50% sucrose>5% lactic acid. The addition of phenolic 
acid increased 5% sodium carbonate SRC value. The effect of 
phenolic acid addition on water SRC value was limited, if not 
absent.
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P15 -015

Influence of Added Surfactants on Antibacterial 
Activities of Rosemary Extract Solution

Shinjae Park*, Saehun Mun, Yong-Ro Kim
Center for Food and Bioconvergence, and Department of 
Biosystems and Biomaterials Science and Engineering, Seoul 
National University, Korea

In this study, we added aqueous surfactants (AS) into rosemary 
extract (RE) solution to increase the water solubility of RE and 
then investigated the microbial activities of RE with AS. Tween 
20, decaglyceryl monooleate and decaglyceryl laurate were 
used (0.1-4%) and RE solution was prepared by dissolving it in 
phosphate buffer (pH 7) only as much as extract can be dissolved. 
Properties of RE solution with AS were examined by measuring 
particle size and ζ-potential. The antimicrobial effects of RE 
solution with AS were also examined by adding B.subtilis to 
extract solution and incubating at 30°C for 24 h. At a relatively 
lower AS concentrations, particle size and ζ-potential of RE 
solution with AS were similar to those of solution without AS, 
regardless of added AS type. However, the size and ζ-potential 
became similar to those measured in each AS solution as the 
concentration of used AS increased. Antimicrobial effect to B. 
subtilis was observed when a relatively lower concentration of 
AS were used, however, not in high concentrations. These 
results might be attributed to the formation of surfactant 
micelles containing RE when a relatively higher concentration 
of AS were used.

P15 -017

Characterization of Volatile Compounds in Konjac 
Glucomannan Gel by Treatment with Organic 
Fermented Vinegar

Hye Yeon Kim*, See Hee Hwang1, Jin Hee Lee
Department of Food Science and Biotechnology, CHA 
University, Korea, 1College of Pharmacy, Chung-Ang 
University, Korea

Konjac glucomannan is known to be one of the non-digestible 
dietary polysaccharides. Hydration of konjac glucomannan at 
elevated temperature in addition to calcium hydroxide affects 
the aggregation of konjac glucomannan. The characteristic of 
volatile compounds in konjac glucomannan gel has been inves-
tigated by Solid phase microextracted (SPME) gas chromato-
graphy. Off-flavor generated in the process of gelation has been 
remarkably reduced by treatment of gel formed with organic 
fermented vinegar in which acetic acid concentration was 10.0- 
10.5% (w/v). Trimethylamine (TMA), known as one of the off- 
flavor compounds, has been found to be reduced by the same 
acetic acid treatment in konjac glucomannan gel formation by 
gas chromatography-mass spectrometry (GC-MS) and sensory 
evaluation, which suggests that acetic acid could function as a 
proton donor which makes TMA non-volatile salts.

P15 -016

Effect of Curry Powder on the Lipid Oxidation of Potato 
Croquette during Deep Frying and Oil Reusing

Hyeri Jo*, Taejoon Kim, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Curry powder, which was higher in total reducing capacity and 
free radical scavenging activity compared with wheat flour, was 
used as an ingredient for potato croquette to elucidate the 
effect of mixing or coating ingredient on oil oxidation during 
deep frying, particularly in case of oil reusing. The curry 
powder was added inside (In-Curry) or outside (Out-Curry) of 
croquette instead of wheat flour (Control). Four batches of 
croquettes were consecutively deep-fried using a fresh oil on 
the 1st day and the oil was reused on 3rd and 10th day for the 
same amounts of croquettes. For oil samples collected after 
each frying, malondialdehyde and p-anisidine values were 
appreciably increased with increasing number of frying frequency 
and oil reusing, however, there was no significant differences 
among three groups. Lovibond red and yellow values relating 
to the formation of polymeric oil oxidation products were also 
increased, which tendency was much higher for Out-Curry, 
indicating that the migration of curry pigments into frying oil 
occurred. Nevertheless, thermo-oxidative degradation of oil 
during deep-frying and oil reusing was not affected.

P15 -018

Effects of Blueberry and Green Tea Co-treatment on 
the Physicochemical Properties and Antioxidant Activity 
of Thermally Processed Food

Areum Han*, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Various combinations of blueberry (3-7%) and green tea powders 
(0-2%) substituted for rice flour in a preparation of rice cake, in 
order to investigate the combined effect of the two functional 
ingredients during thermal processing. With increasing concen-
trations of blueberry and green tea powders, they conversely 
affected the color properties of rice cake such as lightness, red-
ness, and yellowness. The same phenomenon was observed 
for pH and titratable acidity. It indicates that a low sensory pre-
ference by the excess addition of blueberry or green tea powder 
can be somewhat offset with their co-treatments. On the other 
hand, they showed both negative parabolic relationships with 
the hardness of rice cake, with the highest being observed both 
at a single-treated and a co-treated 5% blueberry and 1% green 
tea. DPPH radical scavenging activity of rice cake added with 
blueberry was appreciably increased by a small amount of green 
tea, indicating that a co-treatment of green tea and functional 
ingredients containing heat-labile anthocyanin can improve the 
antioxidant activity of thermally processed food.
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P15 -019

Prediction of the CML Formation between Milk Casein 
and Monosaccharides in Food Processing Conditions 
Using the Response Surface Methodology

Mijin Oh*, Hyeonjin Jeon, Yoonsook Kim, Hoyoung Park
Korea Food Research Institute, Korea

Dietary advanced glycation end products (AGEs) are related to 
the epidemics of pathological progression of diabetes and car-
diovascular disease from heat-processed foods. In this study, 
response surface methodology (RSM) was applied to predict 
the processing parameters of casein-glucose/galactose Mail-
lard reaction for determining the Nε-carboxymethyllysine (CML) 
level, one of the types of AGEs. The effect of heating time and 
temperature on Maillard reaction of casein-glucose reactant 
(CGR) and casein-galactose reactant (CGaR) was evaluated. 
Predictive models with no significant lack of fit (p>0.05), high 
R2-values (0.925-0.987) and good predictive power were deve-
loped. An increase of time and temperature in range was asso-
ciated with an increased level of CML. Heating time 114.8/117.9 
min and temperature 145.1/148.8°C were optimum conditions 
for the CML formation of the CGR/CGaR and resulted in CML 
production of 12.0/14.0 μg/mL. The predicated results for opti-
mum reaction conditions coincided well with experiments values. 
In summary, RSM provided a basis to understand CGR/CGaR- 
reactivity and to predict the formation of the CML in heat-treated 
milk products.

P15 -021

In vitro Comparison of Allergy Reaction between 
Korean Wheat Groups and Imported Wheat Groups

Yong Hoon Joo*, Hyeri Lee, Do Hun Lee, Ju Hee Kim, Pyo 
June Pak, Namhyun Chung, Nam Taek Lee1

Department of Biosystems Engineering, College of Life 
Sciences & Biotechnology, Korea University, Korea, 
1Functional Food Research Center, College of Life Sciences & 
Biotechnology, Korea University, Korea

The different types of proteins in wheat are involved in allergy 
reaction such as baker’s asthma, celiac disease, and wheat 
dependent exercise-induced anaphylaxis (WDEIA). These kinds 
of food allergies caused by wheat proteins in both children and 
adults have recently increased. We have evaluated the extent 
of allergy reaction of Korean wheat (KW) and imported wheat 
(IW) groups. The ω-5 gliadin and high molecular weight glutenin 
(HMG) subunit contents were detected by SDS-PAGE and found 
to be significantly less with KW groups than IW groups. Compa-
rison of allergy reaction was performed with specific IgE, which 
was obtained by intraperitoneal injection of wheat total protein 
extracts and gluten/gliadin to Brown norway rat. Then RBL-2H3 
mast cells were treated with protein extracts of KW groups and 
IW groups, together with produced-specific IgE. To evaluate 
the extent of allergy response, histamine levels were measured 
by ELISA kit. We found that, in general, histamine levels of KW 
groups were lower than those of IW groups. All these results 
suggested that a lower possibility of occurrence of wheat 
allergy response might be expected with KW groups than with 
IWs.

P15 -020

Effect of Roasting on the Antioxidant Activity of Waffle 
with Varying Proportion of Cinnamon Powder

Taejoon Kim*, Changhee Han, Hyunjeong Lim, Juhee Yeom, 
Seunggeon Song, Soyeon Park, Jeonghee Surh
Department of Food and Nutrition, Kangwon National 
University, Korea

Compared with wheat flour, cinnamon powder had significantly 
higher total reducing capacity and radical scavenging activity, 
and which remained the same even after heat treatment. Waffle 
containing the cinnamon powder at different proportions (0 to 
12% of wheat flour) was prepared to investigate the roasting 
effect on antioxidant activity and physicochemical properties. 
With an increasing amount of cinnamon powder, redness and 
yellowness of waffle increased and lightness decreased, which 
was more distinct for its cross section than its surface where 
browning reaction proceeded faster. Baking loss and moisture 
determinations suggested that the cinnamon powder increased 
the content of bound water in waffle and contributed to the 
decrease in hardness. With the addition of cinnamon from 0 to 
12%, DPPH radical scavenging activity of waffle appreciably 
increased. In addition, total reducing capacity calculated as 
garlic acid equivalent on a dry matter basis significantly increased 
from 44 to 273 μg/g. The results indicate that the antioxidant 
functionality of cinnamon remains relatively the same after 
roasting, and therefore it can be effectively added into thermally 
processed food.

P15 -022

Preparation of Glycyrrhizic acid and Silibinin Coloaded 
Liposomes

Dongjae Shin*, Sanghoon Ko
Department of Food Science and Technology, Sejong 
University, Korea

Glycyrrhizic acid (GA) and silibinin were known as having hepa-
toprotective effects against oxidative stress in the liver. In addi-
tion, it has been known that they have been more effective in 
combination than when used individually. However, they have 
poor bioaccessability. Therefore, the purpose of this study was 
to prepare GA and silibinin coloaded liposomes to improve their 
bioaccessability. An aqueous phase was prepared by adding 
tween 80 and GA into PBS. A lipid phase was composed of phos-
phatidylcholine, cholesterol, and silibinin in ethanol. Lipid phase 
was injected into aqueous phase rapidly at 60oC. Thereafter, 
ethanol was removed by rotary evaporator and high pressure 
homogenizer was applied at 120 Mpa. The encapsulation effi-
ciency (EE) of it was determined by using dialysis technique. As 
a result, liposomes were circular shape which had bilayer and 
were multilamellar vesicles. Average size of liposomes were 
about 190 nm. The EE of liposome was 57.6%. In this study, it 
confirmed that GA and silibinin were successfully entrapped by 
liposomes. Therefore, the GA and silibinin coloaded liposome 
can be used to bioactives for various food applications such as 
beverage.
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P15 -023

Anti-glycation Effect by Controlling Spray-dryer 
Parameters in Infant Formula Using Response Surface 
Methodology

Hyun-Min Lee*, Sung-Yong Yang, Kwang-Won Lee
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Advanced glycation end-products (AGEs) are materials produced 
via a chain of reactions between reducing sugar and amino acid 
of the protein. This glycation reaction can be promoted by a 
thermal process including sterilization, concentration and drying 
process. Because infant formulas (IF) are composed of lactose, 
sodium caseinate and whey protein concentrate (WPC), a serial 
of thermal processes is highly likely to increase AGEs concen-
trations. Therefore, IF-fed infants can be exposed to AGEs more 
easily than breast-fed infants. In previous experiments, spray 
drying process caused the highest increase of AGEs levels among 
milk manufacturing process. In this study, we used an IF model 
system consisting of lactose, sodium caseinate and WPC, and 
followed by drying it in laboratory scale spray dryer. We opti-
mized parameters, which are inlet temperature, feeding rate 
and gas flow rate using response surface methodology for 
mitigating AGEs levels. The levels of N-carboxymethyllysine, 
5-hydroxymethylfurfural and fluorescence intensity were mea-
sured as markers of AGEs. The optimum conditions of inlet 
temperature, feed rate and gas flow rate were 148.7°C, 28 mL/min 
and 37 m3/h respectively.

P15 -025

Comparison on the Properties of Corn Tea in Korean 
Corn Hybrids

Mi-Jung Kim*, Mi-Yeon Lee, Gun-Ho Jung, Mi-Ra Youn, Jieun 
Kwak, Induck Choi, Kang-Su Kwak, Byoung-Kyu Lee, Choon-Ki 
Lee, Wook-Han Kim
Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

Corn (Zea Mays L.) tea, a popular beverage in Korea, is made 
from steeping roasted corn kernels in hot water. This study was 
conducted to investigate and evaluate the corn tea properties 
from Korean corn hybrids for various processing applications. 
The browning degree, turbidity, and pH of corn tea from roasted 
corn kernels of 15 Korean corn hybrids and two corn tea pro-
ducts were measured using UV-Vis spectrophotometer and pH 
meter. The browning degrees on the corn tea of 14 hybrids 
were between common corn tea product and waxy corn tea 
product, except singwangok. Pyeongangok had a highest brow-
ning degree, while singwangok had a lowest browning degree 
among corn hybrids (p<0.05). The turbidities on the corn tea of 
15 hybrids were lower than two corn tea products. Dapyeongok
had a highest turbidity, while daanok had a lowest turbidity 
among corn hybrids (p<0.05). The pH of the corn tea in 15 hybrids 
were between two products, daanok had a lowest pH in corn 
hybrids (p<0.05). Browning degree and turbidity of corn tea in 
corn hybrids sown July 15 had highest value compared with 
them of other sowing dates.

P15 -024

Hepatoprotective Effect of Sasa quelpaertensis Nakai 
Against Alcohol-induced Oxidative Stress

Youngheun Jee*, Kalahe Hewage Iresha Nadeeka Madushani 
Herath, So Jin Bing, Jinhee Cho, Areum Kim1, Ju-Sung Kim2

College of Veterinary Medicine, Jeju National University, 
Korea, 1Advanced Convergence Technology & Science, Jeju 
National University, Korea, 2Majors in Plant Resource and 
Environment, College of Applied Life Sciences, Jeju National 
University, Korea

Evidences of anti-oxidant potential on edible bamboo Sasa 
quelpaertensis Nakai, distributed in Jeju Island, South Korea, 
are mounting. In this study, we explored the protective effect 
of ethanol (EtOH) extract of Sasa quelpaertensis Nakai leaf 
(SQE) against EtOH induced oxidative stress in human hepatoma- 
derived cell line (HepG2). SQE (0-1,000 μg/mL) was not cytotoxic 
on HepG2 cells, exhibited hepatoprotective effect against EtOH 
(800 mM) induced cell death in 24 h and SQE significantly dec-
reased EtOH induced reactive oxygen species (ROS) production 
in HepG2 dose dependently. SQE significantly increased the 
activity of catalase and glutathione peroxidase (GPX) -1 in EtOH 
exposed HepG2 compared to only EtOH group. We conclude 
that SQE is effective in attenuating ROS production and in ele-
vating the GPX-1 and catalase activity without much cytotoxicity, 
which may be an important aspect for its therapeutic appliance 
in liver.

P15 -026

Antioxidant and Antimicrobial Properties of Sodium 
Alginate Based-films as a Function of Aloe vera Skin 
Extract Incorporation

Ngoc Nguyen*, Koo Bok Chin
Department of Animal Science and Functional Food Research 
Center, Chonnam National University, Korea

Aloe vera contributes as one of main ingredients in film-forming 
solution, that natural material not only fortifies mechanical pro-
perties but also completes functionalities of film. Therefore, 
effects of aloe vera skin extract (AVSE) on antioxidant and anti-
microbial activities of sodium alginate (SA) film were investi-
gated. AVSE at different concentrations were determined for 
DPPH and ABTS radical scavenging activities, ferrous ion chela-
ting and reducing power abilities. AVSE showed highest anti-
oxidant activity at 4 mg/mL, which was selected to incorporate 
into the SA film (2%) in the presence of 12% aloe vera gel and 
glycerol (1.5g/g of SA). Filming solution was casted and cross- 
linked 30 s by CaCl2 (2%). The antioxidant activities of film with 
4 mg/mL of ASVE showed the same, regardless of the cross-lin-
king process. This film continued selecting to inhibit the growth 
of Enterobacteriaceae using disk diffusion method. Film with-
out cross-linking showed higher antimicrobial activities than 
the cross-linked film. In conclusion, ASVE could be used as a 
natural ingredient for producing edible film containing antioxi-
dant and antimicrobial activities.
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P15 -027

Antioxidant Properties of Micronized Powders and 
Silver Nanoparticles from Persimmon By-product 
Powders

Karna Ramachandraiah*, Koo Bok Chin
Department of Animal science and Functional Food Research 
Center, Chonnam National University, Korea

Persimmon seed, peel and calyx offer reducing and stabilizing 
compounds that are used to produce silver nanoparticles 
(AgNPs) which have a range of applications from biomedical to 
food packaging. In the current study, persimmon by-products 
powders were ball-milled and compared with AgNPs. The ave-
rage particle sizes of NPs determined by dynamic light scatte-
ring (DLS) were 120 nm for seed, 94 nm for peel and 118 nm 
for calyx. Total phenolic content (TPC) of superfine powders 
was higher (p<0.05) than those of micropowders and AgNPs. 
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity 
and reducing power of AgNPs were higher (p<0.05) than that 
of by-product powders. The particle size, shape and elemental 
composition of AgNPs were characterized using scanning elec-
tron microscopy (SEM) and energy-dispersive spectroscopy 
(EDS). Thus, cost effective AgNPs with improved antioxidant 
activities can be synthesized from persimmon by-products.

P15 -029

Screening for Anti-inflammatory Compounds in Tomato 
Extract by LC-MS Analysis and Elucidating the 
Mechanism of Their Functions

Shinsuke Mori*, Haruya Takahashi1, Maiko Sakai, Shingo 
Takahashi2, Naoko Waki1, Koichi Aizawa2, Hiroyuki Suganuma2, 
Takeshi Ara1, Daisuke Shibata1, Tsuyoshi Goto, Teruo Kawada
Laboratory of Molecular Function of Food, Division of Food 
Science and Biotechnology, Graduate School of Agriculture, 
Kyoto University, Japan, 1KAGOME Tomato Discoveries 
Laboratory, Graduate School of Agriculture, Kyoto University, 
Japan, 2Innovation Division, KAGOME CO., LTD., Japan

Chronic inflammation in adipose tissue contributes to development 
of insulin resistance. Thus, the suppression of proinflammatory 
mediators is therapeutic target of insulin resistance. Tomatoes 
(Solanum lycopersicum) are commonly consumed vegetable world-
wide. Previous studies have indicated that tomato consumption 
reduces inflammation in overweight and obese females, whereas the 
active compound is not fully understood. In this study, to identify 
anti-inflammatory compounds, we screened of tomato extract. 
Tomato extract was separated into 650 fractions by HPLC, and then 
the inhibitory effects of these fractions on NO production were 
examined. In addition, we identified the active compounds into 
anti-inflammatory fractions by LC-MS. Moreover, to ascertain the 
effect of identified compound on obesity-induced inflammation, we 
used a coculture system. Lastly, we clarified the mechanism for anti- 
inflammation. Our findings revealed that tomato contains numerous 
anti-inflammatory compounds. Representative compound supp-
ressed proinflammatory mediators in coculture system. Its mechanism 
of action is inhibition of MAPK phosphorylation and IkBa degradation 
involved in inflammatory responses.

P15 -028

Physicochemical Properties and Provitamin A Potential 
of Orange Maize Landrace Grown in Northern Malawi

Taeyoung Hwang*, Trust Beta1

Department of Food Science and Technology, Jungwon 
University, Korea, 1Department of Food Science, University of 
Manitoba, Canada

Orange maize can potentially serve as a significant source of 
provitamin A carotenoids. The potential of a Malawian orange 
maize landrace grown in different geographical locations was 
evaluated in terms of color, carotenoid profiles, and antioxidant 
capacity. Antioxidant activity was determined by 2,2-diphenyl- 
1-picryhydrazyl (DPPH) and 2,2'-azino-bis (3-ethylbenzothiazo-
line-6-sulphonic acid) (ABTS+28) free radical scavenging activity 
of maize. Color values of chroma, redness (a*) and yellowness 
(b*) were correlated with total carotenoid content (TCC) and 
individual carotenoids (r>0.6) in orange maize. Average TCC of 
orange and white maize was 35.25 and 2.86 mg/kg, respectively. 
Lutein was the most abundant carotenoid comprising 47.1%, 
followed by zeaxanthin (23.9%), β-carotene (17.3%) and β-cryp-
toxanthin (11.7%) in orange maize. Average retinol activity 
equivalents from β-cryptoxanthin and β-34 carotene in orange 
maize were 65.0 μg/100 g (8% of Recommended Dietary Allow-
ance/day). Antioxidant capacities of orange maize averaged 
44.55and 17.98% using ABTS+ and DPPH assays, respectively.

P15 -030

Antioxidant Activity of the Enzymatic Hydrolysates of 
Perilla Seed Meal Seperated by Ultrafiltration System

Bo Yeon Park*, Ja Min Kim, Kyung Young Yoon
Department of Food and Nutrition, Yeungnam University, 
Korea

Perilla (Perilla frutescens var. japonica Hara) is a medicinal plant 
widely cultivated througout asian countries. Perilla seed meal, 
the residue from the seed oil extraction process, has bioactive 
compound such as polyphenol and unsaturated fatty acid as 
well protein. Therefore, this study was conducted to produce 
antioxidant peptide for its utilization increase. Perilla seed meal 
protein was hydrolyzed by proteases, and antioxidant activity 
of peptides with different molecular weight was measured. The 
protein isolated from perilla seed was treated with several pro-
teolytic enzymes. Perilla seed protein treated with flavourzyme 
displayed the highest degree of protein hydrolysis. Degree of 
hydrolysis of hydrolysates was also measured according to hydo-
lysis conditions of pH, temperatures, enzyme concentrations, 
time. As a result, optimal conditions were determined as pH7, 
50°C and enzyme concentration of 10 unit. The perilla seed 
meal hydrolysate obtained by using flavourzyme under optimal 
conditions was further fractionated into peptide sizes of <1, 1-3, 
3-5, 5-10, and >10 kDa using membrane ultrafiltration, and anti-
oxidant activity of each fractions was measured.
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P15 -031

Production of Alcohol-insoluble Fiber from Perilla Cake 
by Enzymatic Hydrolysis and Its Antioxidant Activity

Yeo Jin Hwang*, Ja Min Kim, Kyung Young Yoon
Department of Food and Nutrition, Yeungnam University, 
Korea

The consumption of Perilla seeds oil has been increased and its 
by-products have various bioactive substances. Therefore, this 
study was conducted to produce alcohol-insoluble dietary fiber 
with antioxidant activity from Perilla seeds cake for improving 
its utilization. Cellulose and hemicellulose fractions were hydro-
lyzed by AMG 300, Celluclast 1.5 L, Pectinex Ultra SP-L, Shear-
zyme plus and Viscozyme L. For establishment of optimal hydro-
lysis conditions, reaction mixture was adjusted to pH values 
varying from 3.0 to 7.0 at temperatures from 30 to 60°C and 
different enzyme concentrations from 15 unit to 35 unit. The 
enzymatic hydrolysis of cellulose fraction had the highest degra-
dability with Celluclast 1.5 L at pH 5.0, 50°C and enzyme con-
centration of 30 unit. The optimal hydrolysis conditions of 
hemicellulose fraction were pH 4.0, 50°C and enzyme concen-
tration of 30 unit with Viscozyme L. Antioxidant activity of 
alcohol-insoluble dietary fiber produced from Perilla cake by 
enzymatic hydrolysis was determined by measuring the radical 
scavenging activity of DPPH, ABTS and Fe2+ chelating ability. In 
addition, total polyphenol content of hydrolysates was mea-
sured by Folin-Denis assay.

P15 -033

Changes of Fatty Acid and Volatile Compound Profiles 
during Soybean Fermentation

Eui-Cheol Shin*, Da-Som Kim, Mi-So Kim, Ho-Jeong Lim
Department of Food Science, Gyeongnam National University 
of Science and Technology, Korea

The purpose of this study was to analyze the fatty acid profiles 
and volatile compounds in a soybean fermentation. Fatty acids 
were derivatized with 14% boron trifluoride in methanol and 
gas chromatography with flame ion detector (GC/FID) and vola-
tile compounds were extracted by the solid phase micro-extr-
action (SPME) and gas chromatography with mass spectrometry 
detector (GC/MSD). For collecting flavor components, absorp-
tion with fiber was processed at 60°C for 30 min. Gas chromato-
graphic analysis was used by HP-5 column and compounds 
were selected in 35 to 350 molecular range. Total lipid content 
of fermented at 48 h was higher that of fermented at 0 h. In 
fermentation procedure, there are no changes in fatty acid 
profiles compared to soybean seed. Volatile compounds showed 
various changes in acids, aldehydes and ketones. This study is 
the study for the determination of fatty acid and volatile com-
pounds in fermentation. On the basis of lipid constituent pro-
perties evaluated by fatty acid and volatile compounds, the 
control of fermentation method using a soybean need to work 
a further study for improving volatile compounds profiles.

P15 -032

Antioxidant Activity of Various Domestic Whole Grains

Young-A Chung*, Jae Eun Choi, Sun Young Choi, Yoon-Hee 
Lee, Jae Kwon Lee
Kyonggi University, Korea

Efficacy of antioxidative activities of twelve domestic whole 
grains were investigated. Total polyphenol and flavonoid con-
tents of whole grain samples were ranged from 49.5 to 2,097.3 
mg/100 g and from 0.8 to 233.6 mg/100 g, respectively. Sorghum 
and black rice had relatively high values of total phenol and 
flavonoid content compared to other grains. Methanol extracts 
of whole grains showed higher antioxidant activities than those 
of milled rice based on electron donating ability (EDA) and 
cation radical scavenging activity (CRSA). Black rice, buckwheat 
and sorghum showed high EDA and CRSA values (>80%) among 
sample grains. Linear regression analysis revealed that total 
contents of polyphenol and flavonoid were significantly corre-
lated with EDA, although they had no significant correlations 
with CRSA. These results suggested that whole grains might be 
a good source of dietary antioxidants, especially sorghum, black 
rice, buckwheat and barley.

P15 -034

A Comparative Study of the Antioxidant Effect of the 
Drying Method of Pueraria thunbergiana Flower 
Extracts

Anhong Choi*, Tai-Sun Shin, Bo Hyeun Moon
Division of Food and Nutrition, Chonnam National University, 
Korea

The objective of the present study was to compare two differ-
ent drying method for antioxidant capacity of Pueraria thun-
bergiana. Antioxidant properties of natural drying and freeze 
drying were evaluated regarding DPPH, ABTS, FRAP, ORAC, and 
total polyphenol. Recoveries rate of naturally dried extract and 
freeze dried extract with pure methanol were 11.34%, 24.23% 
respectively. Freeze-drying was shown high extraction efficiency. 
Generally, drying method reported in a significant decline of 
DPPH and FRAP radical scavenging in Pueraria thunbergiana
flower extract. In this study, freeze drying was higher DPPH and 
FRAP than natural drying. While, natural drying in ABTS radical 
scavenging activity and total polyphenol showed higher than 
freeze drying. Natural drying had twice higher ORAC value as 
compared freeze drying in 15 μg/mL, but there was not different 
in 40 μg/mL. However, antioxidant activity increased with inc-
reasing concentration. Among the drying methods tested, freeze 
drying was found to be the best method.
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P15 -035

Antioxidant Activity of Chlorophylls and 
Metallo-chlorophyll Derivatives

Yu-Ra Kang*, Li-Chen Kan, Soon-Kyu Jeong1, Beom-Zoo Lee1, 
Yoon Hyuk Chang
Department of Food and Nutrition, Kyung Hee University, 
Korea 1CHEMLAND CO., LTD., Korea

Chlorophylls are the most abundant phytochemical pigments in 
plants and known to have biological effects on human health. 
However, since chlorophylls are susceptible to acids and heat, 
they are degraded to Mg2+ free-derivatives such as pheophytin 
during processing, resulting in a loss of green color and reduced 
health benefits. In previous studies by other researchers, it was 
investigated that metallo-chlorophyll derivatives (M-Chlds) 
formed by the addition of divalent metal salts to pheophytin 
had higher green color stability and biological activities than 
natural chlorophyll derivatives. Therefore, the purposes of the 
present study were (1) to synthesize the M-Chlds via replace-
ment of the centrally chelated Mg with Cu, Zn, and Fe and (2) 
to compare the antioxidant activities of chlorophyll, pheophytin 
and synthetic M-Chlds by evaluating the DPPH and ABTS+ radical 
scavenging activities. Chlorophylls extracted by ‘dioxane method’
were pheophytinized via acidification with acetate and subse-
quently treated with Zn, Cu and Fe-Cl2 to convert pheophytins 
to M-Chlds. The antioxidant activities of M-Chlds were found to 
be higher than those of natural chlorophyll and pheophytin.

P15 -037

Physical and Emulsifying Characteristics of Starch 
Propionates by Semi-dry Heating Reaction

Youngwoon Song*, Hyun-Seok Kim1, Hyun-Jeong Lee1, 
Sang-Ho Yoo
Department of Food Science and Biotechnology, Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 
1Department of Food Science and Biotechnology, Andong 
National University, Korea

The objective of this study was to investigate the physical and 
emulsifying characteristics of starch propionate (STP) by semi- 
dry heating reaction of starch with sodium propionate. For STP 
preparation, normal (NC) and waxy (WC) corn starches were 
mixed separately with an aqueous solution (pH 4) of sodium 
propionate (10% & 20%, s.b). The dried and ground reaction 
mixture was heated for 4 h at 130oC, washed with deionized 
water, and dried. STP was assessed for degree of substitution 
(DS), water and oil absorption indexes (WAI & OAI), solubility 
and swelling power, pasting viscosity, and emulsion activity and 
stability indexes (EAI & ESI). Within a given concentration of 
sodium propionate, NC-STP was a higher DS than WC-STP. 
Although WAI did not differ for NC- and WC-STP, OAI was higher 
for WC (relative to NC)-STP. Compared to native starches, STPs 
exhibited the higher solubility, lower swelling power, and lower 
pasting viscosity. Although EAI was higher for STP, ESI was greater 
only for NC-STP with DS 0.17 and WC-STP with DS 0.12. Conse-
quently, the lower viscosity and the higher EAI and ESI of STP 
suggested that it may be a potential material for starch-based 
emulsifier.

P15 -036

Impact of Fatty Acid Chain Length on the Physical and 
Emulsifying Characteristics of Fatty Acid Starch Esters

Youngwoon Song*, Hyun-Seok Kim1, Hyun-Jeong Lee1, 
Sang-Ho Yoo
Department of Food Science and Biotechnology, Carbohydrate 
Bioproduct Research Center, Sejong University, Korea, 
1Department of Food Science and Biotechnology, Andong 
National University, Korea

The objective of this study was to investigate the physical and 
emulsifying characteristics of fatty acid starch esters (FASE) by 
dry heating reaction of starch with fatty acid (FA). For FASE pre-
paration, the granular (G) and pre-gelatinized (PG) starches of 
normal corn were mixed separately with lauric acid, myristic 
acid, palmitic acid, and stearic acid (starch:FA ratio=5:1, w/w), 
followed by heating for 3 h at 135oC and washing with acetone. 
Although DS of FASE did not significantly differ for FA chain 
lengths within a given starch, G-FASE (0.41-0.57) was higher 
than PG-FASE (0.17-0.22). Relative to the untreated starch 
(control), the water absorption index was higher for PG-FASE 
regardless of FA chain length, and the oil absorption index of 
G-FASE decreased with increasing FA chain length. Also, the 
pasting viscosity of G-FASE decreased with increasing FA chain 
length, while the opposite trend was observed for PG-FASE. 
Though G-FASE exhibited the higher EAI than the control, ESI 
did not significantly differ for G-FASE and control. However, EAI 
and ESI of PG-FASE increased with FA chain length. Overall results 
suggested that PG-FASE may be accepted to a starch-based 
emulsifier.

P15 -038

Comparison of Antioxidant Activities of 
Sargachromanol, Sargaquinoic Acid, and 
Sargahydroquinoic Acid Purified from Sargassum 
serratifolium

Bo Hyeun Moon*, Ta Seon Shin, An Hong Choi
Chonnam National University, Korea

Sargassum is a genus of brown macroalgae found throughout 
the throughout the tropical and subtropical regions. Recently, 
much attention has been paid to this alga that has been used 
traditionally as food, and several investigators have studied 
various activities of this alga and have found that it has not only 
nutritional value, but also beneficial properties to cure various 
diseases and maintain good health. The sargachromanol E signi-
ficantly reduced the inflammatory response in LPS induced macro-
phages, decreasing LPS-induced transcription factor of pro- 
inglammatory cyclooxygenase-2, phosphate ERK1/2, LPS-sti-
mulared tumor necrosis factor alpha, interleukin-1beta and 
prostflandin E2 release. The Sargassum seratifolium have been 
known to have high contents of sargachromanol, sargaquinoic 
acid, and sargahydroquinoic acid. Little informations is reported 
in the literature about antioxidant properties of those com-
pounds. Therefore, the purpose of this research is to determine 
and compared antioxidant activities with DPPH, ABTS, FRAP 
and ORAC methods. The three compounds were extracted with 
hecane from dried Sargassum seratifolium, and isolated and 
purified by preparative reversed HPLC.
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P15 -039

Changes of Functional Properties of Some Vegetables 
by Cooking Conditions

Hyunjung Ko*, Tian Yu Sun, Jung-Ah Han
Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea

To measure the effect of cooking conditions on food properties, 
three different cooking methods (boiling, steaming, and micro-
waving) were applied for carrot and eggplant, and changes of 
functional materials amount such as beta-carotene and chloro-
genic acids were compared by HPLC analysis. Also antioxidant 
properties were measured by DPPH 1,1-diphenyl-2-picrylhydrazyl
(DPPH), and total polyphenol contents (TPC). For carrot, anti-
oxidant activity was increased with longer cooking time, espe-
cially at steaming and microwaving, and the highest amount of 
beta-carotene was determined at microwaving cooking. In the 
case of eggplant, unlike carrot, the cooking time didn’t signifi-
cantly effect on antioxidant properties, and the highest chlo-
rogenic acid amount as well as the highest antioxidant property 
were measured at steaming condition.

P15 -041

Effects of Selenylation on Structural and Antioxidant 
Properties of Polysaccharide Extracted from Ulmus 
pumila L.

Jin Hye Lee*, Yun-Kyung Lee, Yura Choi, Yoon Hyuk Chang
Department of Food and Nutrition, Kyung Hee University, 
Korea

Selenium is an antioxidant that protects the cell membrane 
and deoxyribonucleic acid. The present study investigated the 
structural and antioxidant properties of Ulmus pumila L. poly-
saccharide (UPP) after selenylation modification. Selenylation 
of UPP (Se-UPP) was synthesized by different concentration of 
sodium selenites (0.2, 0.4, 0.6, 0.8, and 1.0 g). Structural pro-
perties of UPP and Se-UPPs were characterized using ICP-OES, 
HPGPC, FE-SEM, XRD and FT-IR. After selenylation, the selenium 
contents and the molecular weights of UPP increased. In FT-IR 
analysis, a new intensive absorption band between 667 cm-1

was observed in Se-UPP. In vitro antioxidant activities of all 
samples were evaluated by reducing power, nitrite scavenging, 
and superoxide dismutase like scavenging activities. Compared 
with UPP, the result showed that the antioxidant activities of 
Se-UPPs were significantly higher than those of UPP. It can be 
concluded that Se-UPP will be available as a potential antioxi-
dant in functional food.

P15 -040

Physicochemical and Structural Properties of Rice 
Starch Cross-linked with Citric Acid

Ji Yeon Kim*, So Yeon Kim, Yoon Hyuk Chang
Department of Food and Nutrition, Kyung Hee University, 
Korea

The objective of this study was to investigate the physicoche-
mical, structural, and in-vitro digestibility properties of rice 
starch cross-linked with citric acid (CARS). Native rice starch 
(NRS) was cross-linked by different concentrations of citric acid 
(5, 7, 10, and 30% of starch dry weight). The swelling power 
and light transmittance of CARS were significantly lower than 
those of NRS. Differential scanning calorimetry analysis revealed 
that the endothermic peak of CARS gradually decreased or 
even disappeared compared to NRS. The peak viscosity, break-
down, setback, and final viscosity of NRS decreased sharply 
after cross-linking with citric acid. In FT-IR spectrum, a new 
peak at 1734 cm-1, which was not present in NRS, was appeared 
in CARS and the peak signal became stronger, depending on 
the increase in the concentrations of citric acid. In X-ray diffr-
actogram, the crystalline peaks of CARS became much smaller 
or even disappeared, indicating that cross-linking occurred 
both in amorphous and crystalline region.

P15 -042

Effects of Cross-linking on Physicochemical, Structural, 
and In vitro Digestibility Properties of Potato Starch 

Hyemi Heo*, Yong-Ik Jin1, Dong-Chil Chang1, Misook Kim2, 
Youngseng Lee2, Yoon Hyuk Chang
Department of Food and Nutrition, Kyung Hee University, 
Korea, 1Highland Agriculture Research Institute, RDA, Korea, 
2Department of Food Science and Nutrition, Dankook 
University, Korea

The objective of this study was to investigate the physicochemical, 
structural, and in vitro digestibility properties of potato starch 
cross-linked with a mixture (99:1) of sodium trimetaphosphate 
(STMP) and sodium tripolyphosphate (STPP). Native potato 
starch (NPS) was cross-linked by the different concentrations 
(0.0125, 0.025, 0.05, 0.5, 5, and 10%, w/w) of STMP/STPP. Cross- 
linking significantly decreased the swelling factor and paste 
clarity of NPS. There were no pronounced changes in the X-ray 
diffraction between NPS and CLPS. The SEM morphology of 
CLPS showed a slightly rough surface and crack compared with 
NPS. In the FT-IR spectroscopy, no significant changes were 
detected between NPS and CLPS. 31P nuclear magnetic resonance 
spectroscopy showed the presence of cyclic monostarch mono-
phosphate (Cyclic-MSMP), distarch monophosphate (DSMP), 
and monostarch diphosphate (MSDP) (5 and 10% STMP/STPP). 
The in vitro digestibility results indicated that cross-linking with 
STMP/STPP significantly decreased rapid digestible starch (RDS) 
contents and significantly increased resistant starch (RS) contents 
in the starch samples.
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P15 -043

Characterization of Rice Cake with Different Amount of 
Ramie Leaf Powder

Yoona Sul*, Jung-Ah Han
Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea

Rice cake was prepared with different amount of freeze-dried 
ramie leaf powder, and degree of retrogradation and antioxi-
dant properties were investigated. The rice cake stored at 4°C
with different amount of ramie leaf powder showed lower 
hardness with increasing ramie leaf powder amount, indicating 
significant delayed retrogradation. The antioxidant properties 
of rice cake were evaluated by DPPH and total polyphenol 
amount. The rice cake with higher amount of ramie leaf powder 
showed increasing radical scavenging power, however there 
was no significant difference between 0 and 10% addition. Total 
polyphenol content in rice cake also increased as the ramie leaf 
content increased, however, over 20% addition was not induced 
significant difference. Based on this result, 20% addition of ramie 
leaf powder was the most acceptable for delaying retrograda-
tion as well as increasing antioxidant power.

P15 -045

Effect of Molecular Structure of Surfactants on Citral 
Stability and Lipid Oxidation in Emulsion Systems

Sung Wha Kim*, Chi Rac Hong, Seung Jun Choi
Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea

Recently, many food industries are eager to solubilize and stabi-
lize water-insoluble materials into aqueous solutions and the 
increasing interest has been given to nanoemulsions for their 
benefits including the solubilization and encapsulation of water- 
insoluble materials, their protection, and their delivery system. 
To evaluate how molecular structure of surfactants influence 
the degradation rate of citral and lipid oxidation rate of nano-
emulsions, nanoemulsions were prepared with surfactants 
having different hydrophilic and hydrophobic moieties. The 
molecular structure of surfactants affected citral degradation 
rate and lipid oxidation rate. Surfactants having long hydropho-
bic tail effectively retarded the citral degradation in oil droplets. 
Also, cumene hydroperoxide was slowly degraded in nano-
emulsions stabilized with surfactants having long hydrophobic 
tail. In conclusion, the hydrophobic tail length of surfactants 
has an influence on the ability of nanoemulsion to stabilize 
citral and to retard lipid oxidation. Also, our study could be 
helpful to develop the food beverages with the improved stability 
of poorly water-soluble functional ingredients under an acidic 
conditions.

P15 -044

Antioxidant Activity and the Potential of Stachys affinis
to Be Used as a Functional Food

Huifang Guo*, Myeong-Hyeon Wang
Department of Medical Biotechnology, College of Biomedical 
Science, Kangwon National University, Korea

Stachys affinis is an edible plant whose tubers are eaten as vege-
tables for a history of more than thousand years, it also been 
found abundant of stachyose which is benefit for gastrointes-
tinal health and been used as a functional ingredient. And this 
study aimed on the potential of its antioxidant activity to be a 
functional food. We investigated in vitro antioxidant activity of 
different fractions from 70% ethanol extract of Stachys affinis 
tubers. The ethyl acetate (EtOAc) fraction exhibited the most 
powerful antioxidant activity in 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) radical scavenging activity (IC50=0.79 μg/mL), nitrite 
scavenging activity, reducing power activity and total antioxi-
dant activity. Besides, EtOAc fraction also had the richest phe-
nolic content (587.33 mg tannic acid equivalent/g) and flavonoid 
content (56.24 mg quercetin equivalent /g). In conclusion, our 
result suggested that Stachys affinis had significantly antioxidant 
activity and can be further used in functional food for antioxidant.

P15 -046

Changes in Oxidative Parameters of Lipids from 
Different Rice Cultivars during Long-term Storage

Jinwoo Yang*, Kyeongmin Lee, Jeehye Sung, Jieun Kwak1, 
Younghwa Kim2, Junsoo Lee
Brain Korea 21 Center for Bio-Resource Development, Division 
of Animal, Horticultural, and Food Sciences, Chungbuk 
National University, Korea, 1Department of Central Area, 
National Insitute of Crop Science, Rural Development 
Administration, Korea, 2School of Food Biotechnology and 
Nutrition, Kyungsung University, Korea

This study investigated changes in oxidative parameters of lipid 
from four different rice cultivars (Iipum, Dasan1, Seolgaeng, 
and Segoami) during long-term storage. Because rancidity of 
lipids in rice is often problematic, suppression of lipid oxidation 
during postharvest storage is important for further utilization. 
Samples were stored in room and low temperature and the 
samples were removed after 6 and 12 months for analysis. To 
determine lipid oxidation, peroxide value (POV), acid value 
(AV), thiobarbituric acid value (TBA), conjugated diene value 
(CDV), and p-anisidine value (pAV) were analyzed. The results 
show that AV, POV, and CDV gradually increased with the 
storage period at room temperature. Samples stored under 
low temperature showed lower oxidation parameters than 
samples stored at room temperature. Seolgaeng and Dasan1 
showed higher AV than other cultivars. In case of POV, Segoami
and Seolgaeng showed higher value than other cultivars. These 
results provide preliminary information on the oxidative stabi-
lity for quality evaluation of rice grain during long-term storage.
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P15 -047

Sargassum macrocarpum Suppresses Cancer 
Progression by Inhibiting ROS-mediated STAT3 Signaling 
Pathway

Soo-Jin Heo*, Youn Kyung Choi, Bo-Ram Ye, Min-Sun Kim, 
Junseong Kim, Do-Hyung Kang
Korea Institute of Ocean Science & Technology, Korea

Tuberatolide B (TTB, C27H34O4), a diastereomeric meroterpenoids 
isolated from marine algae Sargassum macrocarpum. However, 
the anticancer effects of TTB are still unknown in cancer. In this 
study, we demonstrate that TTB inhibits tumor growth of breast 
cancer, lung cancer, colon cancer, prostate cancer, cervical can-
cer cells. To examine the mechanism action by TTB suppresses 
cell growth, we confirmed the effect of TTB on apoptosis, ROS 
generation, DNA damage and signal transduction. TTB induced 
ROS production of MDA-MB-231, A549, and HCT116 cells. More-
over, TTB enhanced DNA damage, inducing the γH2AX foci for-
mation and phosphorylation of DNA damage-related protein 
expression levels such as Chk2 and H2AX. Furthermore, TTB 
selectively inhibited STAT3 activation, which resulted in a reduc-
tion of Cyclin D1, MMP-9, Survivin, VEGF, and IL-6. In addition, 
TTB-induced ROS generation causes STAT3 inhibition, DNA 
damage and apoptotic cell death. Therefore, TTB suppresses 
cancer progression by inhibiting ROS-mediated STAT3 signaling 
pathway suggesting that TTB may be useful for treating cancer. 

P15 -049

Physicochemical Properties and In vitro Bile-acid 
Binding of Jeju Barley β-Glucan

Hyo Jin Kim*, Man Jae Cho, Hyun Jung Kim
Department of Food Bioengineering, Jeju National University, 
Korea

β-Glucan found in barley a soluble dietary fiber with health 
benefits. This study investigated the physicochemical properties 
of β-glucan extracted from Jeju barley and evaluated their in 
vitro bile acid binding. β-Glucan of unhulled barley, Jeju beer 
barley, black barley, waxy naked barley, and naked barley were 
determined to 3.43, 3.37, 5.96, 6.48, and 5.90%, respectively. β
-Glucan from unhulled barley was extracted to 70.09%. Jeju 
beer barley, black barley, waxy naked barley, and naked barley 
were extracted to 91.83, 83.07, 100.00, and 96.43%, respectively.
The extracted β-glucans were resolubilized to 27.30-47.17% 
and the ratio of β(1→3) to β(1→4) linkage was in the range of 
1:1.26-4.09. In vitro bile-acid binding was evaluated with cho-
lestyramine as a positive control and cellulose as a negative 
control. When the bile-acid binding value of cholestyramine 
was 100%, the bile-acid binding values of β-glucans from Jeju 
barleys were 33.49, 23.93, 66.75, and 53.75%, respectively. As 
the increase of β-glucan purification, in vitro bile-acid binding 
was increased. These result suggested that in vitro bile acid 
binding was influenced by barley type and β-glucan purification.

P15 -048

Anti-inflammatory Activity on LPS-induced 264.7 RAW 
Cells of Heterosigma akshiwo

Junseong Kim*, Youn Kyung Choi, Ji-Hyeok Lee1, Bo-Ram Ye, 
Min-Sun Kim, Soo-Jin Heo, You-Jin Jeon1

Korea Institute of Ocean Science & Technology, Korea, 1Jeju 
National University, Korea

Red tide Heterosigma akashiwo (H. akashiwo), a microscopic 
alga of the Raphidophyceae, causes much damage to all marine 
ecosystem. Reduce damage to marine ecosystems want to use 
as a resource. In this study, Ethyl acetate fraction-Methanol 
fraction (HAEM) obtained from H. akashiwo using organic sol-
vent fractionation and then evaluated anti-inflammatory activity 
in LPS-stimulated RAW 264.7 cells and zebrafish model. The 
result exhibited that HAME80 markedly inhibited the produc-
tions of nitric oxide (NO) and prostaglandin E2 (PGE2). Also, 
HAEM80 down-regulated the protein expression levels of indu-
cible nitric oxide synthase (iNOS) and Cyclooxygenase (COX-2) 
as well as the secretion of interleukin-1β (IL-1β) in LPS-stimulated 
RAW 264.7 cells. In further study, HAME80 improved the survival 
rate and decreased the yolk edema in LPS-treated zebrafish 
embryo. Moreover, HAME80 significantly reduced the produc-
tion of ROS and NO and the cell death induced by LPS- stimulated 
in zebrafish embryo. The peak was confirmed 1 to 20 by gas 
chromatography mass spectrometry (GC-MS). Therefore, we 
suggest that H. akashiwo could be used as a beneficial anti- 
inflammatory agent.

P15 -050

The Effect of Rhubarb Aqueous Extract on the Total 
Antioxidant Capacity and Intracellular Oxidative Stress

Naeun Jeon*, Darye Lee, Choon Young Kim
Department of Food and Nutrition, Yeungnam University, 
Korea

One of the biggest food supplementation markets is an anti-
oxidant supplementation market. Developing a potent antioxi-
dant from a natural source meets consumer’s demand. Rhubarb 
(Rheum officinale Baillon) has been used for oriental medicine 
but antioxidant activity has not been studied. In this study, the 
antioxidant activities of the aqueous extracts of the rhubarb 
rhizome and root were investigated. The antioxidant activities 
of rhubarb extracts were influenced by their total phenolic and 
flavonoid contents. Total antioxidant capacities of rhubarb 
extracts determined by DPPH and ABTS radical scavenging 
activities, ferric reducing capacity and copper chelating activity 
were increased in a dose-dependent manner. Particularly, IC50

value of rhubarb in ABTS radical scavenging activity was 0.3 
mg/mL, which was equivalent to 0.44 mg/mL Trolox. Rhubarb 
extracts (1 mg/mL) inhibited tert-Butyl hydroperoxide-induced 
reactive oxygen species in RAW 264.7 macrophage cells by 
approximately 68%. The results suggested that rhubarb has the 
potential benefits for antioxidant supplementation. Further 
research needs to be done to prove the health benefits of rhubarb 
in vivo study.
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P15 -051

Xanthine Oxidase Inhibitory Activity of Commercial 
Fruit Juices and Vinegars

Young-Hee Pyo*, Ji-Young Hwang
Department of Food and Nutrition, Sungshin Women's 
University, Korea

Vinegars have been used as an alternative remedy for treating 
gout, but the scientific basis remains to be elucidated. In this 
study, four commercial fruit juices and three vinegars were 
evaluated for the inhibitory activity of xanthine oxidase (XOI), a 
critical enzyme catalyzing uric acid formation. XOI varied from 
22.69% to 49.82% per mL for fruit juices and from 33.85% to 
64.97% per mL for vinegars. The brown rice vinegar exhibited 
the highest values of XOI (64.97%), while the highest level of 
fruit juices was observed in the grape juice (p<0.05) at 49.82%. 
Differences in the XOI among fruit juices and vinegars were 
attributed to their different bioactive components such as total 
phenolics and organic acids present in the samples.

P15 -053

Reduction of Biogenic Amines in Fermented Soybean 
Paste

Jun Young Lee*, Mina K. Kim, Kwang Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea

Biogenic amines (BAs) are toxic nitrogenous compounds and 
formed mainly by the microbial decarboxylation of amino acids 
during fermentation. Consumption of fermented foods high in 
BAs can pose the adverse health effects. The objective of cur-
rent study was to develop a reduction method of BAs in fermented 
soybean paste by applying natural food additives during fer-
mented soybean paste manufacturing step. Analysis of BAs in 
fermented soybean paste was conducted using High Perform-
ance Liquid Chromatography (HPLC) every 5 days for 30 days. 
The levels of putrescine decreased for 73.6, 62.1, and 57.2%, for 
1, 3, and 5% addition of natural food additive, respectively. The 
levels of tyramine decreased for 53.3% for 1% addition of 
natural additive, and 100% reduction for 3% and 5% addition. 
As for spermine, the reduction rate was 71.8, 52.1, and 47.1% 
with 1, 3, and 5% of natural additive inclusion, respectively. 
Lastly, the level of Histamine decreased by 85.0%, 81.7% and 
80.6% with 1, 3, 5% of natural additives in fermented soybean 
paste model.

P15 -052

Development and Validation of an Analytical Method 
for the Carcinogenic 4(5)-Methylimidazole in 
Commercial Bakery Products

Min-Chul Jung*, Mina K. Kim, Kwang-Geun Lee
Department of Food Science and Biotechnology, Dongguk 
University, Korea

4(5)-methylimidazole (4(5)-MI) is carcinogenic, nitrogen-contai-
ning compound, mainly found during the manufacturing of 
caramel colorings. Hence, presence of 4(5)-MI is well-known in 
any food products with addition of caramel coloring for desirable 
sensory characteristics, such as cookies and biscuits. Limited 
work has been conducted to develop suitable analytical method 
for quantification of 4(5)-MI in bakery products. This study 
aimed at developing and validating the analytical method for 
quantification of 4(5)-MI in bakery products. Gas chromatography-
mass spectrometry (GC-MS) was utilized for qualification and 
quantification of 4(5)-MI. Sample preparation procedure speci-
alized in bakery products was fully developed in this study. The 
linearity value (r2) was 0.9995. The limit of detection (LOD) was 
18.5 ng/g and the limit of quantitation (LOQ) was 56.0 ng/g. 
The recovery (%) was ranged from 101.3 to 103.0% in the cookie. 
The results of precision in the cookie were ranged from 1.5 to 
4.3% for inter-day, and from 1.7 to 2.6% for intra-day. The con-
centration of 4(5)-MI in 15 commercial cookies and biscuits 
ranged from 71.5 to 1254.8 ng/g.

P15 -054

Antioxidant Activities and Antioxidant Components of 
Persimmon (Diospyros kaki) Peel Ethnaol Extracts

Kyung Mi Kim*, Jin Sook Kim, Gi Chang Kim, Song Yi Choi
National Institute of Agricultural Science, RDA, Korea

Persimmon (Diospyros kaki) contains many bioactive compounds, 
such as polyphenols, flavonoids, dietary fiber, carotenoids and 
minerals. But, antioxidant-rich persimmon peel is discarded 
during dried persimmon processing. Therefore, this study was 
carried out to investigate the antioxidant components, antioxi-
dant activities and antihypertension activity of extracts depen-
ding on the ethanol concentrations (0, 30, 50, 70, and 100%) 
from ‘Sangjudungshi’ persimmon peel for utilization as food 
material. The highest tannin content was 2.97mg/g in 70% 
ethanol extract of persimmon peel. Total polyphenol and flavo-
noid contents increased in a concentration-dependant manner 
reaching maximum levels when 70% ethanol extracts were 
used, respectively. High levels of ABTS radical and DPPH radical 
scavenging activities and superoxide dismutase-like activity 
were found in 70% ethanol extract of persimmon peel, whereas 
ACE inhibitory activity of 100% ethanol extract was significantly 
highest at 80.2%. The results suggested that 70% ethanol extract 
of ‘Sangjudungshi’ persimmon peel has antioxidative and anti-
hypertension activities and can be used as a natural health 
product.
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Antioxidant Effects of Loliolus beka Meat from 
Mediated-oxidative Stress in H2O2-treated Chang Liver 
Cell and Zebrafish Embryo Model

Eui Jeong Han1*, Seung Hong Lee2, Eun A Kim3, WonWoo 
Lee3, Soo Yeon Park1, Ju Hyung Um1, Ga Ram Lee1, You-Jin 
Jeon3, Chang-Bum Ahn1,4, Ginnae Ahn1,5

1Department of Food Technology and Nutrition, Chonnam 
National University, Korea, 2Division of Food Bioscience and 
Korea Nokyong Research Center, Konkuk University, Korea , 
3Department of Marine Life Science, Jeju National University, 
Korea, 4Division of Food and Nutrition, Chonnam National 
University, Korea, 5Department of Marine Bio-Food Sciences, 
Chonnam National University, Korea 

We first evaluated protective effects of Loliolus beka in a hepatocytes 
and zebrafish embryo model with its anti-oxidant activity. First, we 
prepared the water extract from Loliolus beka meat (LBMW) at room 
temperature for 24 h. LBMW exhibited the scavenging effects against 
2,2-azino-bis(3-ethylbenzthiazoline)-6-sulfonic acid (ABTS) and 2,2- 
diphenyl-1-picrylhydrazyl (DPPH) radicals and hydrogen peroxide as 
well as the high value of oxygen radical absorbance capacity (ORAC). 
Also, the hydroxyl radical-induced DNA damage was dose-depen-
dently reduced by the treatment of LBMW. In addition, LBMW showed 
no cytotoxicity and reduced the production of reactive oxygen 
species (ROS) in H2O2-treated hepatocytes. Moreover, LBMW regu-
lated apoptosis by up-regulating the expression of an anti- apoptotic 
molecule, Bcl-2 and down-regulating of the expression of pro-apop-
totic molecules, Bax and PARP in H2O2-treated hepatocytes, compared 
to control. In further study, LBMW decreased the production of ROS, 
lipid peroxide and showed protective effects cell death against H2O2 
in zebrafish embryo model. Therefore, our results suggest that Loli-
olus beka has protective effects against oxidative stress.

P15 -057

Protective Effects of Enzymatic Hydrolysates Prepared 
from Octopus ocellatus Gray Meet Against Oxidative 
Stress

Ju Hyung Um1*, Seung Hong Lee2, Eun A Kim3, WonWoo 
Lee3, Soo Yeon Park1, Eui Jeong Han1, Ga Ram Lee1, You-Jin 
Jeon3, Chang-Bum Ahn1,4, Ginnae Ahn1,5

1Department of Food Technology and Nutrition, Chonnam 
National University, Korea, 2Division of Food Bioscience and 
Korea Nokyong Research Center, Konkuk University, Korea, 
3Department of Marine Life Science, Jeju National University, 
Korea, 4Division of Food and Nutrition, Chonnam National 
University, Korea, 5Department of Marine Bio-Food Sciences, 
Chonnam National University, Korea

In this study, we first evaluated its protective effects against oxidative 
stress in hydrogen peroxide (H2O2)-treated human liver cells and 
zebrafish embryo model. First, to improve the extraction yields, we 
prepared enzymatic hydrolysates from gray meet of Octopus ocel-
latus (OGM) by using six kinds of protease. Among them, the Alcalase 
hydrolysate of OGM (OGMAH) consisted of the plentiful taurine 
exhibited the highest scavenging effects against 2,2-azino-bis(3- 
ethylbenzthiazoline)-6-sulfonic acid (ABTS) and 2,2-diphenyl-1-picryl-
hydrazyl (DPPH) radicals, and hydrogen peroxide as well as the highest 
value of oxygen radical absorbance capacity (ORAC). OGMAH also 
markedly reduced the hydroxyl radical-caused DNA damage. More-
over, OGMAH increased the cell viability and reduced the production 
of reactive oxygen species (ROS) in H2O2-treated hepatocytes. In 
further study, OGMAH improved the survival rate and decreased the 
production of ROS, lipid peroxidation and cell death in H2O2-treated 
zebrafish embryo model. Therefore, our results suggest that OGMAH 
has protective effects against H2O2-induced oxidative stress and may 
be used as a potential source for functional foods.

P15 -056

Antioxidant Effects of the Enzymatic Hydrolysates from 
Lactobacillus plantarum-fermented Oriental Medicine 
Materials

Soo Yeon Park1*, Eui Jeong Han1, Ju Hyung Um1, Ga Ram 
Lee2, Sun-Ju Choi3, Ginnae Ahn1,2

1Department of Food Technology and Nutrition, Chonnam 
National University, Korea, 2Department of Marine Bio-Food 
Sciences, Chonnam National University, Korea, 3Department 
of Polymer Science and Engineering, Sunchon National 
University, Korea

In this study, we investigated the antioxidant activities of Lacto-
bacillus plantarum-fermented oriental medicine materials such 
as rice bran (RB), unpolished rice (UR), Saccharina japonica (SJ), 
Vigna angularis (VA), and Hordeum vulgare Linne var (HV). First 
of all, we fermented the three oriental medicine materials by L. 
plantarum, a representative probiotic and evaluated their anti-
oxidant activities using oxygen radical absorbance capacity 
(ORAC), hydrogen peroxide, 2,2-diphenyl-1-picrylhydrazyl (DPPH) 
and 2,2-azino-bis(3-ethylbenzthiazoline)-6-sulfonic acid (ABTS)+

radical scavenging assays. First, the five fermented samples 
(FRB, FUR, FSJ, FVA and FHV) were hydrolyzed by a carbohydrase 
(Celluclast) and a protease (Trypsin), respectively. The results 
showed that the enzymatic hydrolysates from FRB showed the 
highest scavenging activities against DPPH and ABTS+ radicals 
as well as the higher ORAC contents. Also, from these results, 
we suggest that the enzymatic hydrolysates of fermented oriental 
medicine materials could be used as a source of antioxidant 
ingredients via their antioxidative capacities.

P15 -058

A Dieckol-rich Ethyl Acetate Fraction from Ecklonia 
cava Inhibits TNF-α/IFN-γ Induced Inflammatory 
Response via Inhibition of the NF-κB and MAPK 
Signaling Pathway in Human Keratinocytes

Soo Yeon Park1*, Ju Hyung Um1, Eui Jung Han1, Eun A Kim2, 
Hak-Ju Kim3, Young-Hoon Lim3, Young Heun Jee4, You-Jin 
Jeon2, Ginnae Ahn1,5

1Department of Food Technology and Nutrition, Chonnam 
National University, Korea, 2Department of Marine Life 
Science, Jeju National University, Korea, 3Seojin Biotech Co., 
Ltd., Korea, 4Department of Veterinary Medicine, Applied 
Radiological Science Research Institute, Jeju National 
University, Korea, 5Department of Marine Bio-Food Sciences, 
Chonnam National University, Korea

Ecklonia cava, an edible brown seaweed is demonstrated to have 
various biological activities such as anti-inflammatory, anti-oxidant 
and cytoprotective effects. In this study, we evaluated the anti-infla-
mmatory potential and mechanisms of a dieckol-rich ethyl acetate 
fraction (DREF) from E. cava in the tumor necrosis factor-α (TNF-α)/ 
interferon-γ (IFN-γ)-induced inflammatory response in human kera-
tinocytes (HaCaT cells). We measured pro-inflammatory mediators 
mRNA expression by reverse transcription-polymerase chain reaction; 
nuclear factor (NF)-κB protein expression and translocation by of 
western blotting in TNF-α/IFN-γ-induced HaCaT cells before and 
after DREF treatment. The results that pretreatment of HaCaT cells 
with DREF suppressed TNF-α/IFN-γ-induced mRNA and protein ex-
pression of pro-inflammatory mediators. In addition, DREF inhibited 
the activation of NF- κB and mitogen-activated protein kinases (MAPKs) 
pathways. These results suggest that DREF may be a useful therapeutic 
candidate for inflammatory skin diseases, such as atopic dermatitis.
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P16 -001

Biotechnological Application of Lactic Acid Bacteria to 
Produce Bioactive Compounds

Ling Li*, Nam Soo Han
Brain Korea 21 Center for Bio-Resource Development, 
Department of Food Science and Biotechnology, Chungbuk 
National University, Korea

Lactic acid bacteria (LAB) can be used to produce various bio-
active compounds for food uses due to availability of natural or 
recombinant LAB strains. LAB have been recognized as ‘generally
recogonized as safe’ (GRAS) and are likely candidates as a use-
ful microbial cell factory. We employed a wild type or a recom-
binant strain of Leuconostoc citreum as well as the NICE system 
of Lactococcus lactis to convert precursor compounds to bioac-
tive ones such as phenyllactate (a natural antimicrobial com-
pound), ginsenosides (F2 and C-K) (an anticancer compound in 
ginseng) or GDP-L-fucose (a donor sugar nucleotide to produce 
fucosyllated compounds in human milk oligosaccharides). For 
enhancement of conversion yields, various biotechnological 
treatments were given: codon optimization of heterologous 
genes, whole or permeabilized cells, growing or resting cells, 
and enzyme-secreting cells. As results, higher conversion rates 
above 70% were obtained. These studies demonstrate that the 
LAB cellular system is efficient to increase the health function 
of foods or pharmaceuticals.

P16 -003

Deciphering Molecular Biological Aspects of Clostridium 
perfringens Lytic Bacteriophage CPS1

Eunsu Ha1*, Jinshil Kim1, Sangryeol Ryu1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Center for Food and Bioconvergence, Seoul National 
University, Korea

Clostridium perfringens is one of the most common causes of 
foodborne illness. For its successful control, we have isolated 
and analyzed a virulent bacteriophage, CPS1, which can infect 
C. perfringens ATCC 13124. Morphology of CPS1 was revealed 
by transmission electron microscope (TEM) imaging and catego-
rized as picovirinae family due to its short tail. Complete genome 
sequence of CPS1 was analyzed by Roche 454 sequencing plat-
form; CPS1 has a 19,089-bp-long linear genome (28.25% G+C 
content) with twenty-five predicted open reading frames (ORFs). 
The BLASTP analysis of the CPS1 genome revealed a putative 
endolysin, LysCPS1, predicted to have an N-acethyl muramoyl-L 
-alanine amidase domain and its gene was cloned and expressed 
in Escherichia coli BL21 system by pET28a vector. Due to codon 
bias between two species, pRARE, a rare codon expressing plas-
mid, was transformed into E. coli BL21 together. LysCPS1 had 
lytic activity at pH 7 to 9 and retained activity in 0.5 M salt con-
dition at pH 7.5. Based on aforementioned studies, we suggest 
that LysCPS1 is capable of regulating food poisoning by C. 
perfringens.

P16 -002

Substrate-independent Reporter Phage PhiV10lux to 
Sensitively Detect Escherichia coli O157:H7

Jinwoo Kim1*, Minsik Kim2, Seongmi Kim1, Sangryeol Ryu1,3

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Center for Food Safety and Toxicology, Seoul National 
University, Korea, 3Center for Food and Bioconvergence, Seoul 
National University, Korea

Escherichia coli O157:H7, one of the major foodborne pathogen, 
have been burdened the public health with life-threatening 
illnesses. To alleviate this burden, sensitive and rapid detection 
of E. coli O157:H7 from various foods is required. A variety of 
detection methods have been developed to replace the labo-
rious and time-consuming conventional methods. In this study, 
we engineered an E. coli O157:H7-specific phage phiV10 to 
harbor a luxCDABE operon for rapid detection of live E. coli
O157:H7. The luxCDABE operon in the engineered phage can 
make bioluminescence only when it is expressed inside host 
bacteria. The phage phiV10lux was able to detect at least 1 
CFU/mL of E. coli O157:H7 in culture within 40 min after 5 h of 
pre-incubation. The light signal was proportional to the number 
of viable E. coli O157:H7 cells, indicating that the number of 
pathogens from samples can be estimated. In artificially conta-
minated apple juice (pH 3.51) and romaine lettuce, the reporter 
phage can detect at least 10 CFU/mL (or 10 CFU/cm2) of E coli
O157:H7. Altogether, these results suggest that the biolumine-
scent phage phiV10lux can be a powerful tool for rapid detec-
tion of live E. coli O157:H7.

P16 -004

Identification of a Bacteriophage Lysis Protein and Its 
Possible Cell Lysis Mechanism

Jaewoo Bai1*, Bokyung Son1, Sangryeol Ryu1,2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Center for Food and Bioconvergence, Seoul National 
University, Korea

Bacteriophage uses cell lysis system to release their progeny 
after multiplication inside host bacteria. Bacterial lysis by phages 
can be accomplished by two different ways; i) peptidoglycan 
degradation by a holin-endolysin system found in most double- 
stranded DNA phages or ii) inhibition of peptidoglycan synthesis 
seen in single-stranded RNA or DNA phages. In this study, unu-
sual lysis mechanism of a putative lysis protein from a double- 
stranded DNA containing phage BSPM4 was examined. Bioin-
formatics analysis revealed that BSPM4 contained two putative 
lysis proteins, LysA and LysB, both of which are not homologous 
to the known holin and endolysin. However, only LysA caused 
cell lysis when expressed in E. coli. Domain analysis showed 
that LysA is a membrane protein having an apparent transmem-
brane domain and transmembrane topology prediction suggested 
that LysA is a periplasmic membrane protein anchored to the 
cytoplasmic membrane. Interestingly, cell lysis was prevented 
when LysA was co-expressed with penicillin-binding protein 2 
(PBP2), a transpeptidase involved in peptidoglycan synthesis at 
the periplasm, suggesting that LysA might cause cell lysis by 
inhibiting PBP2 function.
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Metabolic Engineering of Saccharomyces cerevisiae to 
Produce Xylitol

Jung-Hyun Jo*, HyoJin Kim, Sun-Young Oh, Yong-Cheol Park1, 
Jin-Ho Seo
Department of Agricultural Biotechnology and Center for 
Food and Bioconvergence, Seoul National University, Korea, 
1Department of Bio and Fermentation Convergence 
Technology, Kookmin University, Korea

Xylitol, a natural sweetener, can be produced by hydrogenation 
of xylose in hemicelluloses. In microbial processes, utilization 
of only NADPH cofactor limited xylitol biosynthesis not to reach 
an industrial level. To overcome this drawback, Saccharomyces 
cerevisiae D452-2 was engineered to express two types of xylose 
reductase (XR) with either NADPH-dependence or NADH-prefe-
rence. Engineered S. cerevisiae DWM expressing both the XRs 
exhibited higher xylitol productivity than the yeast strain expre-
ssing NADPH-dependent XR only (DWW) in both batch and 
glucose-limited fed-batch cultures. Furthermore, the coexpres-
sion of S. cerevisiae ZWF1 and ACS1 genes in the DWM-ZWF1- 
ACS1 strain increased intracellular concentrations of NADPH 
and NADH, and improved maximum xylitol productivity by 17%, 
relative to that for the DWM strain. Finally, the optimized fed- 
batch fermentation of S. cerevisiae DWM-ZWF1-ACS1 resulted 
in 196.2 g/L xylitol concentration, 4.27 g/L-h productivity and 
almost the theoretical yield. Expression of the two types of XR 
utilizing both NADPH and NADH is a promising strategy to meet 
the industrial demands for microbial xylitol production.

P16 -007

Molecular Cloning and Expression of Enterobacter 
aerogenes Alpha-acetolactate Decarboxylase in 
Engineered Saccharomyces cerevisiae for 
2,3-Butanediol Production 

Kyoung-Muk Lee*, Myeong-Hyeon Choi, Soo-Jung Kim1,2, 
Jin-Woo Kim, Hye-won Oh, Yong-Cheol Park2, Jin-Ho Seo
Department of Agricultural Biotechnology, Seoul National 
University, Korea, 1Center for Food and Bioconvergence, Seoul 
National University, Korea, 2Department of Bio and 
Fermentation Convergence Technology, Kookmin University, 
Korea

alpha-Acetolactate decarboxylase (ALDC) catalyzes the convert-
sion of alpha-acetolactate into acetoin, a precursor of 2,3-bu-
tanediol (2,3-BD). We overexpressed the genes coding for various 
ALDCs fromnatural 2,3-BD producing bacteria in recombinant 
Saccharomyces cerevisiae SB strains with two essentialenzymes 
for 2,3-BD production and without PDC activity. Expression of 
ALDCs from Bacillus subtilis and Enterobacter aerogenesgave
1.3-1.5 times higher 2,3-BD productivities than those from Kle-
bsiella pneumoniae and Klebsiella oxytoca oxytoca. In fed-batch 
fermentations by intermittent addition of a concentrated glucose 
solution, the SB-Ea strain overexpressing E. aerogenes ALDC 
produced 132.4 g/L of 2,3-BD with a yield of 0.34 g 2,3-BD/g 
glucose and 0.41 g/L.h productivity, which were 30% and 25% 
higher than those of the BD4 strain expressing B. subtilis ALDC. 
It was concludedthat E. aerogenes ALDC was the most effective 
enzyme among four bacterial ALDCs for improving 2,3-BD pro-
duction in PDC-deficient S. cerevisiae.

P16 -006

Metabolic Engineering of Escherichia coli to Produce 
2-Fucosyllactose

Sang-Min Jung*, Young-Wook Chin, Nari Seo1, Tae-Young 
Lee, Do-Hang Lee, Jae-Han Kim2, Jin-Ho Seo
Department of Agricultural Biotechnology and Center for 
Food and Bioconvergence, Seoul National University, Korea, 
1Graduate School of Analytical Science and Technology, 
Chungnam National University, Korea, 2Department of Food 
and Nutrition, Chungnam National University, Korea

2-Fucosyllactose (2-FL) is one of the key oligosaccharides in 
human milk. In the present study, the salvage guanosine 5-dipho-
sphate (GDP)-L-fucose biosynthetic pathway from fucose was 
employed in engineered Escherichia coli BL21star (DE3) for effi-
cient production of 2-FL. Introduction of the fkp gene coding 
for fucokinase/GDP-L-fucose pyrophosphorylase (Fkp) from 
Bacteroides fragilis and the fucT2 gene encoding a-1,2-fucosyl-
transferase from Helicobacter pylori allows the engineered E. 
coli to produce 2-FL from fucose, lactose and glycerol. To enhance 
the lactose flux to 2-FL production, the attenuated, and deleted 
mutants of beta-galactosidase were employed. Moreover, the 
2-FL yield and productivity were further improved by deletion 
of the fucI-fucK gene cluster coding for fucose isomerase (FucI) 
and fuculose kinase (FucK). Finally, fed-batch fermentation of 
engineered E. coli BL21star (DE3) deleting lacZ and fucI-fucK, 
and expressing fkp and fucT2 resulted in 23.1 g/L of extracel-
lular concentration of 2-FL and 0.39 g/L/h productivity.

P16 -008

Complete Genome Sequence of Broad-spectrum 
Antipathogen Bacillus amyloliquefaciens KCTC33805 
Isolated from Makgeolli

Eun-Hee Park*, Hyunsu Sim, Soo-Hwan Yeo1, Myoung-Dong 
Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Fermented Food Science Division, 
Department of Agrofood Resources, NAAS, RDA, Korea

The B. amyloliquefaciens KCTC33805 strain was isolated from 
makgeolli, Korean traditional rice wine, and exhibited strong 
antimicrobial activity against the food and plant pathogens. 
The whole genome sequence of B. amyloliquefaciens KCTC 
33805 was determined using the PacBio RSII (P6-C4). A total of 
512,192,070 paired-end reads with an average read length of 
5,843 bp were obtained. The complete genome sequence of 
KCTC33805 was characterized by a single circular chromosome 
and plasmid that is 4,113,442 bp in length with a 46.5% G+C 
content. In total, 3,829 gene-coding regions were identified 
and the genome included 27 rRNA operons, and 86 tRNAs. 
Plasmid pBABEL01 is a 6,103 bp circular molecule with a G+C 
content of 42.2% and harbors three components, Rep (replica-
tion initiator protein), DSO (double-strand origin), and SSO 
(single-strand origin).



534

P16 -009

Protective Effect of Phlorotannins Isolated from Brown 
Algae against Ultraviolet Damages

Junsub Park*, Bo Ram Jo, Jeong Hoon Kim, Sang Yoon Kim, 
Hyun Soo Kim, Jeong Won Ahn, Seung Tae Kim, Su Kil Jang, 
Seong Soo Joo
Gangneung-Wonju National University, Korea

Sunlight is the main source of ultraviolet radiation (UV, 290 to 
320 nm) and may be a causal risk factor for skin cancer. Out of 
three UV rays, UVA and UVB rays are inked to wrinkle and sun-
burns, respectively. However, both rays car enough to cause 
skin cancer including non-melanoma skin cancer by alternating 
skin cell’s DNA. As there are no safe UV rays, actions for protec-
ting from UV rays during the day are indispensable. Recently, 
we found that phlorotannin-enriched solvent extracts (PE) 
effectively diminished UV damages in CCD986sk human fibro-
blast cells. Our results showed that PE significantly lowered 
MMP1 and MMP9 expression, which are known to induce by 
UVA. In addition, PE effectively protected cell damage by UVA, 
suggesting a potential candidate for natural anti-cancer source. 
Taken together, we concluded that PE from brown algae may 
provide a special opportunity in protecting and regulating an 
excessive exposure of UV and thus can be a useful tool for skin 
protection.

P16 -011

Inhibition of Ubiquinone Oxidation Induces Slow to Fast 
Shifting of Myosin Heavy Chain in Muscle Cells

Sungkwon Park*, Suhyun Park, Jaehyung Ryu
Department of Food Science & Biotechnology, Sejong 
University, Korea

Expression patterns of myosin heavy chains (MyHC) in skeletal 
muscle are precisely regulated by contraction, nerve activity, 
age, and energy metabolism. Consequently, muscle phenotype 
designated by expression of MyHC later determines the quantity 
and quality of meat. This study was performed to investigate 
the function of ubiquinone activity, which acts in the mito-
chondrial electron transport chain, on modulating the MyHC 
expression in skeletal muscle. Mouse derived muscle cell line 
(C2C12) was induced differentiation and administrated with 
antimycin A with different concentrations (0, 100, 200, 500, 
700, and 1,000 ng/mL). Patterns of MyHC expression and lactate 
dehydrogenase (LDH) activity were analyzed. Expression of slow 
MyHC was shifted toward fast MyHC showing MyHC type 2b 
increased (POverall, MyHC expression is modulated by regulat-
ing mitochondrial activity, and can provide useful information 
about the relationship among skeletal muscle metabolism, phe-
notype and meat quality.

P16 -010

Quercetin Stimulates Cell Death from Human 
Choriocarcinoma Cells by Regulating PI3K and MAPK 
Signaling Pathways

Whasun Lim*, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Quercetin is one of polyphenolic compounds having anti-infla-
mmatory, anti-angiogenic and anti-oxidant and apoptotic pro-
perties against various types of cancer cells. However, the 
functional role of quercetin has not been well known in gesta-
tional trophoblastic neoplasia (GTN). Therefore, the objective 
of present study was to investigate biological effects of quer-
cetin on choriocarcinoma which is the most aggressive GTN. 
Results of present study indicated that quercetin inhibited pro-
liferation and stimulated apoptosis in JAR and JEG3 cells, with 
an increase the sub-G1 phase of the cell cycle. Moreover, quer-
cetin increased mitochondrial depolarization and ROS levels in 
the JAR and JEG3 cells. Furthermore, quercetin inactivated PI3K 
signal transduction whereas it activated ERK1/2, P38 and JNK 
MAPK pathways. And cisplatin and paclitaxel inhibited cell pro-
liferation of JAR and JEG3 cells and a combination of single 
chemotherapy and quercetin indicated synergistic effects to 
suppress development of choriocarcinoma cells. Taken together, 
these results suggest that quercetin may be a novel chemothe-
rapeutic agent for suppression of choriocarcinoma by regulating 
PI3K and MAPK pathways.

P16 -012

Prevention Effect of Bee Venom on Blood Coagulation

Young-Hee Lim*, Jiyun Lee, Jieun Park, Eun Hye Han1

Department of Public Health Science (BK21 PLUS Program), 
Graduate School, Korea University, Korea, 1Department of 
R&D, Koreaeundan Co., Korea

Maintaining a balance between blood flow and hemostasis is 
very important because excessive bleeding can cause death, 
whereas excessive coagulation and aggregation can cause 
thrombus formation in blood vessels, blocking blood flow and 
causing death. Recent studies show that bee venom (BV) can 
be used to treat certain diseases including rheumatoid arthritis, 
neuralgia, and multiple sclerosis. In this study, the prevention 
effect of BV on blood coagulation was investigated. BV prolonged 
coagulation periods, such as prothrombin time and activated 
partial thromboplastin time in a dose dependent manner com-
pared with the negative control. BV was not involved in the 
conversion of fibrinogen to fibrin. BV did not target any specific 
coagulation factor(s) but showed abroad acting spectrum against 
various coagulation factors. BV inhibited the activities of trypsin 
and chymotrypsin in a dose dependent manner. The results 
suggest that BV might be effective in preventing blood coagula-
tion via anti-serine protease activity.
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Bee Venom Promotes the Growth of Hair Follicles

Zia Yeom1*, Keun-tae Park1,2, Ji Yun Lee3, Eun Hye Han4, 
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Hair loss is an important issue that can occur in people of all 
ages and damages overall quality of life. Bee venom (BV) has 
recently been developed to relieve pain and to treat diseases 
such as rheumatoid arthritis, Parkinson’s disease, cancer, asthma, 
and inflammatory disease. In this study, we investigated the 
hair growth effect of bee venom, which was measured by app-
lying bee venom (0.05, 0.1, and 0.5%) or minoxidil (2%) as a 
positive control to the dorsal skin of female C57BL/6 mice for 
16 days. Bee venom promoted hair growth compared with the 
negative control. Hair length increased in bee venom-treated 
mice compared with the negative control. The morphological 
structure of a longitudinal section of the dorsal skin showed 
that hair follicles were elongated in bee venom-treated mice 
compared with the control group. In addition, bee venom did 
not show skin irritation and sensitization in mouse within the 
concentration used in this study. In conclusion, the results 
demonstrate the potential value of bee venom as an alternative 
hair growth-promoting agent.

P16 -015

Stimulatory Effects of Apigenin on Apoptosis of 
Choriocarcinoma Cells by Mediating PI3K/AKT and 
ERK1/2 MAPK Signaling

Sunwoo Park*, Whasun Lim, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Apigenin is a polyphenolic compound against cancer progre-
ssion and is predominantly found in onions, tea, wheat and 
sprouts. However, biological effects of apigenin are rarely known 
to choriocarcinoma cells. In the present study, anti-cancer 
effects of apigenin on choriocarcinoma were demonstrated 
using JAR and JEG3 cells. Apigenin suppressed proliferation and 
migration of the JAR and JEG3 cells. However, it induced cell 
death by DNA fragmentation and depolarization of mitochon-
drial membrane potentials in both the JAR and JEG3 cells. More-
over, apigenin reduced phosphor-AKT, P70S6K and S6 proteins 
whereas it increased the phosphor-ERK1/2 and P90RSK proteins 
in the JAR and JEG3 cells. Pharmacological inhibitors including 
LY294002 and U0126 with apigenin indicated synergistic anti- 
proliferative effects on choriocarcinoma cells. In conclusion, 
these results reveal that apigenin is a valuable chemothera-
peutic agent suppressing development of choriocarcinoma 
cells by mediating PI3K and ERK1/2 MAPK signaling pathways.

P16 -014

Apoptotic Effects of Luteolin on Choriocarcinoma by 
Regulating PI3K/AKT Signaling Cascade and SREBP1 
Activity

Changwon Yang*, Whasun Lim, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Luteolin is a flavonoid compound found in various fruits and 
vegetables. Many studies have reported that luteolin exhibits 
anti-cancer properties on several types of human cancers. On 
human choriocarcinoma, however, the effects of luteolin remain 
elusive. JAR and JEG-3 cells derived from human placenta were 
used in the present study and their proliferative activities were 
reduced in response to luteolin. Moreover, luteolin induced 
significant amounts of apoptosis and decreased mitochondrial 
membrane potential in the JAR and JEG-3 cells. Also, luteolin 
significantly inhibited phosphorylation of AKT on JAR and JEG-3 
cells. In addition, pre-treatment of pharmacological inhibitors 
(LY294002, U0126 and rapamycin) followed by luteolin treat-
ment determined intracellular signaling mechanisms including 
AKT, GSK3β and ERK1/2 mediated by luteolin in JAR and JEG-3 
cells. Furthermore, mRNA expression of SREBP1 and SREBP2, 
which are master regulator of lipid metabolism, was reduced 
by luteolin treatment on JAR and JEG-3 cells. Taken together, 
our results indicate that luteolin may act as a therapeutic agent 
for human choriocarcinoma by mediating PI3K-AKT-mTOR-SREBP
pathway.

P16 -016

Coumestrol Suppresses Progression of Prostate Cancer 
by Mediating PI3K and MAPK Pathways

Muhah Jeong*, Whasun Lim, Gwonhwa Song
Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Coumestrol which is abundant in soybeans, legumes and brussels 
possesses a variety of beneficial effects including anti-cancer 
activities. In the present study, we investigated chemothera-
peutic activity of coumestrol on prostate cancer cells. Results 
of present study indicated that coumestrol inhibited prolifera-
tion and migration of PC3 and LNCaP cells whereas it induced 
cell death from the both prostate cancer cells by increasing 
ROS production and loss of mitochondrial membrane potentials. 
In addition, coumestrol exerted cleavage of caspase-3 and cas-
pase-9 and pro-apoptotic proteins leading to apoptosis in the 
PC3 and LNCaP cells. Moreover, it activated phosphorylation of 
ERK1/2, JNK, P90RSK and P53 proteins in a dose- and time-res-
ponse experiment in the PC3 and LNCaP cells. However, the 
phosphor-AKT was downregulated in response to coumestrol 
in the both prostate cancer cells. Consistent with these results, 
coumestrol in combination with pharmacological inhibitors 
affects viability of prostate cancer cells. Collectively, these results 
suggest that coumestrol reduces progression of prostate cancer 
as a therapeutic drug by regulation of PI3K/AKT and MAPK signal 
transduction.
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P16 -017

Transcriptomic Analysis of Insulin-sensitive Tissues from 
Anti-diabetic Drugs Treated ZDF Rat, a T2DM Animal 
Models

Yo Na Kim1,2*, Jong-Heum Park1, Beom-Seok Song1, 
Jae-Kyung Kim1, Ha-Young Park1, Do-Yeong Kim1, Dong-Ho 
Kim1, Je Kyung Seong2

1Team for Radiation Food Science & Biotechnology, Advanced 
Radiation Technology Institute, Korea Atomic Energy Research 
Institute, Korea, 2Laboratory of Developmental Biology and 
Genomics, College of Veterinary Medicine, Research Institute 
for Veterinary ScienceBK21 Program for Veterinary Science, 
Seoul National University, Korea

Gene expression changes have been associated with type 2 diabetes 
mellitus (T2DM); however, the alterations are not fully understood. 
We investigated the effects of anti-diabetic drugs on gene expression 
in Zucker diabetic fatty (ZDF) rats using oligonucleotide microarray 
technology to identify gene expression changes occurring in T2DM. 
We showed that anti-diabetic drugs regulate the expression of a large 
number of genes. We provided a more integrated view of the diabetic 
changes by examining the gene expression networks. The resulting 
sub-networks allowed us to identify several biological processes that 
were significantly enriched by the antidiabetic drug treatment, 
including oxidative phosphorylation, systemic lupus erythematous, 
and the chemokine signaling pathway. Among them, we found that 
white adipose tissue from ZDF rats showed decreased expression of 
a set of OXPHOS genes that were normalized by rosiglitazone treat-
ment accompanied by rescued blood glucose levels. In conclusion, 
we suggest that alterations in OXPHOS gene expression in white 
adipose tissue may play a role in the pathogenesis and drug mediated 
recovery of T2DM.

P16 -019

Combined Cross-linked Enzyme Aggregates for Efficient 
Integration of a Monoamine Oxygenase and a 
Putrescine Oxidases

Yong-Jong Kim*, Young-Wan Kim
Department of Food and Biotechnology, Korea University, 
Korea

Monoamine oxidase (AMAO) and putrescine oxidase (APUO) 
from Arthrobacter aurescens are useful enzymes to detect 
biogenic amines in various fermented foods. In order to combine 
the activity of both enzyme, AMAO and APUO have been com-
bined as cross linked enzyme aggregates (combi-CLEAs) using 
glutaraldehyde, as cross linker, and its catalytic properties were 
compared to those of a fusion enzyme of the MAO and PUO. 
The combi-CLEAs was produced with a yield of 64% at a large 
scale preparation. The combi-CLEAs exhibited same optimal pH 
(pH 8) for tyramine and putrescine as the substrates for AMAO 
and APUO, respectively, whereas those of the fusion enzyme 
were pH 6.5 and pH 8, respectively. The stability of combi-CLEAs 
was improved by more than 2-fold compared to that of free 
enzymes.

P16 -018

Overexpression of Foreign Genes in Bacillus subtilis 
Using Dual Promoter System

Yong-Jong Kim*, Seo-Kyung Woo, Hye-Bin Cho
Department of Food and Biotechnology, Korea University, 
Korea

In order to address the safety issues of recombinant enzymes 
for food industry, several host-vector systems have been deve-
loped. Bacillus subtilis is one of the candidates due to its grade 
of Generally Recognized As Safe (GRAS). Our group has deve-
loped dual promoter systems constructed by sequential align-
ment of two constitutive promoters. In order to expand the 
applications, the dual promoter systems were used to express 
the genes in B. subtilis. The dual promoter systems were 
enhanced the enzyme productivities by 5-folds compared to 
the single promoter system. In another case, the clone using a 
single promoter system was unstable, whereas the dual promoter 
system improved the stability of the recombinant plasmid 
containing the target gene. Based on the amount of purified 
enzyme after Ni-NTA chromatography the productivity was 170 
mg/L culture. In conclusion, the dual promoter systems will be 
useful for the production of food-grade enzymes.

P16 -020

Draft Genome Sequence of the Starch-utilizing Yeast 
Saccharomycopsis fibuligera

Eun-Hee Park*, Soo-Hwan Yeo1, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 1Fermented Food Science Division, 
Department of Agrofood Resources, NAAS, RDA, Korea

Saccharomycopsis fibuligera strain that can hydrolyze and utilize 
starch as carbon source was isolated from nuruk, a traditional 
starter for rice wine fermentation. Whole genome sequence of 
S. fibuligera was determined using the PacBio RSII (P6-C4). A 
total of 929,746,572 reads with an average read length of 
156,406 bp were obtained. The draft genome sequence of S. 
fibuligera was 19,138,941 bp in length with a G+C content of 
38.2%, consisting of 25 scaffolds. In total, 6,253 gene-coding 
regions were identified and the genome included 35 rRNA 
operons and 35 tRNAs. The BioProject has been deposited at 
DDBJ/EMBL/GenBank as PRJNA297620.
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P16 -021

Draft Genome of Thermotolerant Yeast Pichia 
kudriavzevii Isolated from Nuruk

Eun-Hee Park*, Myoung-Dong Kim
Department of Food Science and Biotechnology, Kangwon 
National University, Korea

Draft genome sequence of thermotolerant yeast P. kudriavzevii 
isolated from nuruk was obtained by PacBio RSII and Falcon for 
sequence assembly. A total of 1,814,945,727 reads with an 
average read length of 237,394 bp was obtained. The assembly 
was fragmented, a genome of approximately 11.0 Mb consis-
ting of 44 scaffolds, with a GC content of 38.7%. In total, 5,530 
gene-coding regions were identified and the BioProject has 
been deposited at DDBJ/EMBL/GenBank as PRJNA314285.

P16 -023

Cysteine Protease Inhibitor from Calotropis procera R. 
Br.: Expression in Escherichia coli and Characteristics of 
the Recombinant Protease Inhibitor

Chang Woo Kwon1*, Hyunjong Yu1, Subin Yeo1, Pahn-Shick 
Chang1,2

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, and 
Research Institute of Agriculture and Life Sciences, Seoul 
National University, Korea

Recently we sequenced the cDNA for cysteine proteases of 
Calotropis procera R. Br. and annotated 20 cysteine proteases 
of papain family (CA1, clan CA family C1) and 19 N-terminal 
inhibitor domains. The inhibitor domain classified as the I29 
family in the MEROPS database has not only an academic 
aspect but great importance in regulation of cancer progression 
and therapeutic response for clinical treatment. The amino acid 
sequences of the inhibitor were shown to be homologous to 
cathepsin L propeptide-like protein and the inhibitor was ex-
pressed in Escherichia coli to explore the relationship between 
protein structure and function. Recombinant protease inhibitor 
was purified by a series of purification procedures including 
Ni-NTA affinity, Hitrap Q anion exchange, and HiLoad 16/60 
Superdex size exclusion chromatography. The purified recom-
binant protease inhibitor was found to be stable at a tempe-
rature below 70oC and at a wide range of pH from 2 to 10. The 
kinetic analysis revealed a competitive type of inhibition with a 
Ki value of 1.0 μM for papain.

P16 -022

Extraction and Characterization of Antioxidant Peptides 
Produced from Meat Protein of Yonsan Ogae by 
Commercial Proteases

A Yeon Kim*, Yoo Jin Ha, Joong Gu Ji1, So Young Choi, Hee 
Jin An, Sun Kyun Yoo
Department of Food and Biotechnology, Joongbu University, 
Korea, 1Department of Oriental Health Care, Joongbu 
University, Korea

Korean black body fowl (Gallus gallus domesticus; Ogae) has 
been known as a superb traditional Korean medicine. This 
research was investigated to produce functional peptides by 
the hydrolysis of meat protein of Ogae and characterize the 
antioxidant activity. The hydrolysis of homogenized Ogae meat 
was performed with a commercial bromelain protease at 50oC, 
pH 6, and 3% enzyme concentration for 4 h. The hydrolysate 
was centrifuged and the supernatant was pooled. The peptides 
from pooled hydrolysate was fractionated with 10 kDa ultra-
filtration and extracted with tri-chloro acetic acid. The peptides 
were purified sequentially by several types of chromatography 
columns. The fraction showing the strong activity was selected 
and analyzed by LC-MS/MS. The Antioxidant activities of the 
peptides was measured by testing the reducing power and four 
radical scavenging systems: superoxide anion scavenging, hydroxyl 
radical scavenging, 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 
chelation of metal ions. The average molecular weight of pep-
tides produced was distributed 500 to 1,500 Da. The major 
amino acids of fractionated peptides represented the strong 
antioxidant activity.

P16 -024

Characterization and In vitro of Antioxidant Activity of 
Peptides Derived from the Viscera Protein of Black 
Body Fowl (Yonsan Ogae) and Its Fraction Analysis

So Young Choi*, A Yeon Kim, Yoo Jin Ha, Joong Gu Ji1, Bum 
Jin Park, Sun Kyun Yoo
Department of Food and Biotechnology, Joongbu University, 
Korea, 1Department of Oriental Health Care, Joongbu 
University, Korea

Korean black body fowl (Gallus gallus domesticus; Ogae) has 
been designated as a natural monument (registration number 
265) is genetically distinguished from species of other countries 
such as China, Japan, and Southeast Asia. Ogae been used as a 
superb traditional Korean medicine. This research was investi-
gated to search the functional peptides from the viscera protein 
of Ogae and analyzed their characteristic. The homogenized 
viscera protein was hydrolysed by commercial proteases at 
optimum conditions. The hydrolysate was centrifuged and the 
supernatant was pooled. The peptides from pooled hydrolysate 
was fractionated with 10 kDa ultrafiltration. The peptides were 
freeze-dried and purified sequentially by several types of chro-
matography columns. The fraction showing the strong activity 
was pooled and analyzed by Amino acid analyzer, MALDI-TOF, 
LC-MS/MS. And the antioxidant activities of the peptides was 
measured by testing the reducing power and four radical scaven-
ging systems. The average molecular weight of peptides produced 
was distributed 500 to 3,500 Da. The major hydrophilic or hydro-
phobic amino acids of fractionated peptides represented the 
strong antioxidant activity.
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P16 -025

Purification and Identification of Hydrolysate of Egg 
White Protein Derived from Yonsan Ogae and Their 
Antioxidant Properties

Yoo Jin Ha*, A Yeon Kim, Joong Gu Ji1, So Young Choi, Hee 
Jin An, Sun Kyun Yoo
Department of Food and Biotechnology, Joongbu University, 
Korea, 1Department of Oriental Health Care, Joongbu 
University, Korea

Korean black body fowl has been used as a superb traditional 
Korean medicine. Functional materials of Yeonsan Ogae have 
been derived from parts of whole body has known as analeptic 
to improve human health. This research was investigated to 
produce functional peptides by the hydrolysis of egg white 
protein of Ogae and characterize the antioxidant activity. The 
egg white protein was isolated from boiled eggs. The enzymatic 
reaction was performed at 250 mL flask containing 50 mL reac-
tion solution consisting of 10% egg white protein, pH 7.0 phos-
phate buffer, and 3% enzyme for 4 h. The hydrolysate was 
centrifuged and the supernatant was pooled. The peptides 
from pooled hydrolysate were fractionated with 10 kDa ultrafil-
tration. The Antioxidant activity of the peptides was measured 
by testing the reducing power and four radical scavenging 
systems. The peptides were purified sequentially by several 
types of chromatography columns of HPLC. The fraction showing 
the strong activity was selected and analyzed by LC-MS/MS. 
The average molecular weight of peptides produced was distri-
buted 500 to 5,000 Da. The major amino acids of fractionated 
peptides represented the strong antioxidant activity.

P16 -027

Pectin-coated Chitosan Capsules for Colon Targeted 
Oral Delivery of Oligonucleotides

Eugene Kim*, Jeong Un Kim, JaeKyung Yang, Hafiz M 
Shahbaz, Jiyong Park
Yonsei University, Korea

Oral administration is the most convenient and direct route to 
intestine, but most molecules alone cannot be delivered orally 
because those are degraded by harsh condition of gastrointes-
tinal tract. In this study, we suggest oral delivery system that 
protects 18-base pair oligonucleotides and improves cell uptake 
using chitosan, phytic acid, and pectin. First, chitosan and oligo-
nucleotides were mixed under mild agitation to form chitosan- 
oligonucleotides nanoparticles. Capsules were prepared by 
dropping chitosan-oligonucleotides mixture into phytic acid 
solution, followed by coating with pectin and calcium chloride 
solution. Encapsulated oligonucleotides were protected effec-
tively against nuclease and simulated gastric acid conditions. 
The beads released nanoparticles after in vitro digestion. Ove-
rall results demonstrated that chitosan capsules could retain its 
payload at stomach and release it at intestine as a nanoparticle 
which can be uptaken by epithelial cell. Thus, chitosan capsule 
could be a potential oral delivery system for small molecules 
which have positive effect on intestinal health.

P16 -026

Optimization of Aeromonas hydrophila-specific 
Bacteriophage for the Application of Magnetoelastic 
Biosensor Method

In Young Choi*, Mi-Kyung Park
School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Aeromonas hydrophila has been considered to be a waterborne 
pathogen, however, it has been further associated with fresh 
produce outbreaks. In this study, A. hydrophila-specific bacte-
riophage (KFS-A9) was optimized for developing a new magne-
toelastic (ME) biosensor method. After the immobilization of 
various concentrations of KFS-A9 on the sensor, its resonant 
frequency was measured and the sensor was observed on an 
SEM. Direct absorption and SAM methods were compared. 
Each resonant frequency shift of the sensor immobilized with 
107, 108, and 109 PFU/mL of KFS-A9 was 1453±441, 1187±143,
and 2615±673 Hz, respectively. Resonant frequency shift 
increased depending on the increase in the phage concentra-
tion. A phage density was calculated as 4.13±1.46, 7.50±3.63,
and 5.53±3.85 particles/μm2, respectively. Due to the significant 
shift in resonant frequency, the optimal concentration was 
determined to be 109 PFU/mL. There was no significant differ-
ence between the direct adsorption method and SAM method. 
This study demonstrated that KFS-A9 provided sufficient possi-
bility for application on the ME biosensor method as a new 
bio-recognition element for A. hydrophila detection.

P16 -028

Identification and Regulatory Characteristics of Vibrio 
vulnificus plp Encoding a Phospholipase Essential for 
Pathogenesis

Kyung Ku Jang*, Zee-Won Lee, and Sang Ho Choi
National Research Laboratory of Molecular Microbiology and 
Toxicology, Department of Agricultural Biotechnology, Center 
for Food Safety and Toxicology, and Research institute for 
Agriculture and Life Sciences, Seoul National University, Korea

To identify genes induced by mucin, transcriptomes of Vibrio 
vulnificus cells grown with mucin-containing media or exposed 
to mucin-secreting HT-29 MTX cells were analyzed using RNA- 
seq. Among the genes induced by mucin, annotated as a plp
encoding a putative phospholipase plp, was identified and 
further studied. Compared with the wild type, the plp mutant 
showed a low level of cytotoxicity toward the HT-29 MTX cells 
and reduced virulence in mice. The rPlp protein exhibited phos-
pholipase A2 activity, indicating that Plp contributes to the 
lipolytic activity of the pathogen and thereby is essential for 
the pathogenesis. Examination of global regulatory proteins on 
the expression of plp revealed that HlyU and CRP upregulate 
the plp. The cellular levels of HlyU and CRP were not significantly 
affected by one another, indicating that the regulator proteins 
function cooperatively to activate plp rather than sequentially 
in a regulatory cascade. HlyU and CRP directly bind to the up-
stream of the plp promoter Pplp. DNase I protection assays, 
together with the deletion analyses of Pplp, demonstrated that 
HlyU and CRP binds to the three and one specific sequences, 
respectively.
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P16 -029

Analysis of Differential Gene Expression in Vibrio 
vulnificus in Response to Exposure to Swimming Crab

Suyeon Kim* and Sang Ho Choi
Department of Agricultural Biotechnology, Center for Food 
Safety and Toxicology, Seoul National University, Korea

Vibrio vulnificus is gram-negative, motile, nonspore-forming 
opportunistic pathogen that causes food-borne illness associated 
with the consumption of contaminated seafood. In order to 
characterize overall genetic properties and virulence factors of 
V. vulinificus, V. vulnificus FORC_016 was completely sequenced. 
The genomic analysis of FORC_016 revealed that the genome 
consists of two circular DNA chromosomes, and contains viru-
lence genes such as RTX, cytolysin, and metalloprotases. To 
identify differentially expressed genes of V. vulnificus exposed 
to crab, the transcriptomic profiles of V. vulnificus FORC_016 
exposed or unexposed to crab for 1 or 4 h were analyzed using 
a RNA-sequencing. 1,327 and 791 genes were identified as 
differentially expressed when exposed to crab for 1 and 4 h, 
respectively (p<0.05, 2-fold). The genes related to energy pro-
duction, cell growth, oligopeptide transport, and glucose meta-
bolism were up-regulated, while genes associated with amino 
acid biosynthesis, nitrogen metabolism were down-regulated. 
This report provides an extended understanding on lifestyle of 
V. vulnificus when V. vulnificus exposed to food matrix.

P16 -030

Immunomodulatory Effects of Kiwiberry of Actinidia 
arguta × A. deliciosa cv. Mansoo in Male BALB/c 
Mouse

Chi Heung Cho*, Cheng-Ri Jin, Hee Kang1, Youn-Sup Cho2, 
Dae-Ok Kim
Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 1Graduate School of East-West Medical 
Science, Kyung Hee University, Korea, 2Fruit Research 
Institute, Jeollanam-do Agricultural Research and Extension 
Services, Korea

The aim of this study was to evaluate immunomodulatory effects 
of kiwiberry of Actinidia arguta × A. deliciosa cv. Mansoo in male 
BALB/c mouse. We measured a variety of cytokine expression 
after staining the markers of T cell, B cell, and NK cell, collected 
from splenocytes in male BALB/c mouse, using the flow cyto-
meter, when the cv. Mansoo kiwiberry extract was orally admi-
nistered for 4 weeks. Also, cytokines secreted from splenocytes 
were measured after treatments of anti-CD3 mAb (2 μg/mL) 
and lipopolysaccharide (100 ng/mL) for 48 h. There were no 
significant differences (p<0.05) of the markers of immune cells 
among control and treatment groups. However, the group treated 
with kiwiberry extract at concentration of 1,000 mg/kg/day 
showed inhibitory effects than that at concentration of 200 
mg/kg/day. Using reversed-phase HPLC, quercetin-3-glucoside 
and rutin were quantitatively identified. These findings show 
that cv. Mansoo kiwiberry had more effective in inflammation 
regulation than in immune activity regulation. Kiwiberry of A. 
arguta × A. deliciosa cv. Mansoo having phenolic compounds 
may serve as a good source of immunomodulatory agents.
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기산바이오㈜ 시약키트, 배지제조 02-529-2282 www.kisanbio.com

㈜뉴트리 기능성 신소재 개발 031-776-3494 www.inewtree.com
www.pandorabeauty.kr

동문이엔티㈜ 계측·분석기, 전처리장비 02-890-3591 www.dongmoonent.co.kr

㈜랩테크 분석실험기기, 시약 063-237-1061~2 www.labtech.or.kr

불량식품 근절을 위한 분석법 개발 연구사업단 불량식품 판별법 개발 031-670-4591 www.food-fraud.net

뷰키코리아 이화학분석기기 02-6718-7500 www.buchi.com

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

㈜수림교역 진공펌프 등 과학기기 031-420-8670 www.sulim.com

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

㈜씨엠코퍼레이션에이티 분석·실험·연구장비 02-451-9001 www.cm-corp.co.kr

㈜애니랩 실험실기자재 02-2027-2626 www.anylab.co.kr

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

㈜오뚜기 식품 031-421-2135 www.ottogi.co.kr

㈜유로 사이언스 분석기기, 정밀측정기 031-737-2260 www.euroscience.co.kr

㈜이레테크 분석·통계 소프트웨어 031-436-1101 www.minitab.co.kr

㈜일신바이오베이스 초저온냉동고, 동결건조기 031-867-1384 www.1sbb.com

㈜제넷바이오 시약 1599-4003 www.genetbio.co.kr

㈜진성유니텍 과학기기, 시약 02-2219-5157 www.jsunitech.com

주식회사 설곡 GABA 제품 070-8210-9987 www.seolgok.co.kr

(재)춘천바이오산업진흥원 연구및개발, 생물소재 033-258-6933

태신바이오사이언스 과학기자재 031-928-4158 www.taeshinbio.co.kr

㈜피크만에스피 이화학기기 02-577-5982 www.peakmansp.co.kr

한국벡크만쿨터㈜ 입도분석장비 02-6420-3142 www.beckmancoulter.com

㈜한국분석기술연구소 물질검사, 분석 042-823-7241 www.kriat.com

㈔한국종균협회 부설 한국미생물보존센터 균주연구 02-391-0950 www.kccm.or.kr

㈜한국첨단시험연구원 표준품, 신속검사키트 031-734-7155 www.fft-test.com

한약진흥재단 한의약소재은행사업  한의약소재 개발·분양 053-810-0393
www.nikom.or.kr
www.ohbcbank.kr
www.npbank.kr

(재)홍천메디칼허브연구소 기능성 식·의약품 소재 개발 033-439-3213 www.himh.co.kr

Agilent Technologies 계측장비 02-2194-9400 www.agilent.com

ASANA 02-3775-4251 www.asanakorea.com

MHK 상사 과학기기, 분석장비 032-655-0677 www.mhk.co.kr

YMC Co., Ltd.  분리정제기술, 화학분석기기 031-716-1631 www.ymckorea.com
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기산바이오㈜

대 표 자 선지운

전화번호 02-529-2282

팩스번호 02-529-2284

홈페이지 www.kisanbio.com

이 메 일 kisan@kisanbio.com

주     소 서울특별시 서초구 양재천로 31길 11 (양재동, 기산빌딩 2층)

■■주요기술■및■취급품목

미생물배지, 생배지, 미생물 동정 kit와 식물배지 전문기업 기산바이오㈜입니다.

미생물배지: 우리나라 식품공전, 축산물공전, 대한약전, 수질공정 규격에 의거한 미생물배지와 

다양한 종류의 미생물배지

생배지:  완성된 형태의 미생물배지로 포장방법 / 용기의 종류 / 멸균 방법 등 사용자가 선택할 수 

있는 주문 제작형 생배지로도 공급이 가능

미생물 동정 kit:  검체 안에 오염된 미생물을 동정하기 위한 생화학적 kit로 생화학적 / 분자생물

학적 기법 등 다양한 형태의 kit 제공

식물배지: 다양한 종류의 식물을 배양하기 위해 필요한 식물배지와 호르몬류 및 식물병 진단을 

위한 kit 제공

이 외에도 ATCC균주 항혈청, 항생제 디스크 및 다양한 종류의 소모품을 공급합니다.
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㈜뉴트리

대 표 자 김도언

전화번호 031-776-3494

팩스번호 031-776-3495

홈페이지 www.inewtree.com www.pandorabeauty.kr

이 메 일 cchang@inewtree.com

주     소 경기도 성남시 중원구 사기막골로 124 SK 테크노 파크, 테크센터 11층 1109호 

■■주요기술■및■취급품목

1. 천연물 유래의 기능성 신소재 개발

1) 주요 원료 및 소싱 기술

-  당사는 기억력, 관절 건강 등 다양한 효능을 갖는 소재를 확보하고, 신규 소재 스크리닝의 노하우를 보유.

-  건강기능식품의 주요 핵심 원료의 스크리닝은 사업에서 가장 중요한 프로세스로, 라이센싱, 공동연구 및 자체

개발 등 다양한 소싱을 통해 신규 소재 탐색을 수행해 옴.

2. 생리활성물질 추출 기술

-  아임계수 추출법은 압력 100-200 atm, 온도 150-250℃의 범위에서 물의 유전율을 변화시켜 단순한 물로부

터 산이나 알칼리 또는 다양한 유기용매의 성질을 부여하여, 아세톤, 헥산 등과 환경오염을 일으키는 유기 용매

를 사용하지 않고도 천연물로부터 비극성 생리활성 물질을 추출하거나 다당류, 단백질 등을 올리고당, 펩타이

드 등으로 전환할 수 있는 친환경 기술의 일종으로, 이러한 기술을 활용하여 두류로부터 근기능 강화 효능 / 지

표성분을 추출하거나 두류단백질의 효율적인 펩타이드화를 통해 효능 및 제형 적성을 향상시키는 기술 보유함.

3. 기능성 물질 가용화 기술

1) 건강기능식품 소재(원료) 및 제품 개발의 원천기술 확보

-  지용성 건강기능식품 원료들을 수용화하는 유화기술인 phyto-emulsion 기술을 보유. 이 기술을 통해 지용성 원료

의 체내 흡수성 증진을 통한 효능 증진과 투명한 음료 개발을 통한 품질 향상의 부가가치 창출가능.

-  또한, 제품 적용성이 어려운 폴리페놀 등 천연물 유래 복합 성분을 분말화하는 phyto-dispersion 기술을 보유. 

적용성이 떨어지는 원료를 다양한 건강기능식품 제형에 적용할 수 있는 기술과 노하우를 보유. 

4. 기능성 소재의 상품화

-  창사 이래 지난 16년간 다양한 천연물 유래 기능성 소재를 개발, 상용화하여 취급 판매. 소재 및 완제품 비즈니

스 경험과 노하우를 보유.  

-  체지방 감소, 피부 미용, 미백, 주름, 근육 증강 개선 등 이너뷰티 관련 다양한 효능을 가진 국내외 천연물을 기

반으로, 국내 특허 등록 17건, 국내 출원 13건, 해외 특허 등록 6건, 해외 출원 10건 등 다수의 특허를 보유. 산

학협력으로 인한 기술이전으로 유용한 특허를 지속적으로 획득 예정. 

-  현재까지 보유한 건강기능식품 개별인정 원료는 총 8여 건으로 현재 국책과제로 연구 중인 발효더덕추출물(기억

력 개선), 해국추출분말(대사증후군 개선), 우뭇가사리추출분말(대사증후군 개선)의 개별인정형 등록을 추진 중. 
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동문이엔티㈜

대 표 자 송요일

전화번호 02–890-3591

팩스번호 02–890-3598

홈페이지 www.dongmoonent.co.kr

이 메 일 dongmoonent@naver.com

주     소 서울시 구로구 디지털로33길12 우림이비지센터2차 501, 503~505, 507호 

■■주요기술■및■취급품목

1994년 설립 이후 첨단 계측, 분석기 및 전처리장비 전문기업으로 식품, 제약, 토양, 수질 등 각 

분야에 필요한 시스템을 소개·공급하고 있습니다.

■■주요공급시스템

◉ SmartPrep 자동SPE추출기(Horizon Technology, USA)

- 1,3.6 ml SPE카트리지 사용 가능

- 8개의 용매사용 가능(자동 용매 혼합 주입기능 포함)

- 한 대의 기기로 12개의 시료를 순차적으로 추출 가능

◉ XcelVap 질소분사식 시료농축기 (Horizon Technology, USA)

- 편리한 터치패널 디스플레이

- 최대 54개의 시료 동시 농축 가능 (2 ml PCR Tube 포함)

- 질소가스압력 자동 조절 기능

-  한 대의 기기로 다양한 종류의 농축 튜브 사용 가능 (13 mm, 

15 m / 50 ml conical, 16 mm, 40 ml, 200 ml 등)

◉ 굴절/당도계(Bellingham+Stanley, UK) 

- 식품, 당, 음료, 와인, 제약, 화학산업 등

- Peltier 온도 조절 시스템

◉ 킬달분해·증류시스템/중금속분해시스템(Behr, Germany) 

- Macro, Standard, Micro, IR 킬달 분해 시스템 

- 첨가제 자동 주입(H2O, NaOH, H3BO3)

- 유해가스 중화장치

- 자동 적정 기능(S5 Model)
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㈜랩테크

대 표 자 이기영

전화번호 063-237-1061~2

팩스번호 063-237-1063

홈페이지 www.labtech.or.kr

이 메 일 lab1004@labtech.or.kr

주     소 전주시 완산구 서곡로 83(구 효자동3가 1417-8)

■■주요기술■및■취급품목

전처리 기기류

추출장치, 회전감압농축기, 가스농축기, 킬달분해장치, SPE 정제장치, 호모게나이져 스토마커

기초실험기기류

크린벤취(BSC), 인큐베이터(일반, 저온, 진탕, CO2, 다단), 고온고압멸균기(탁상형, 스텐드형, 10 

L~500 L), 믹서류(핸드타입, 2D, 3D, 롤러, 로테이션, 오비탈, 볼텍스 멀티튜브 볼텍스), 건조기

류(일반, 진공, 고온, 크린에어, 강제순환식)

식품분석기기류

질소 / 단백질분석장치(분해, 가스중화, 증류, 자동적정), 조지방분석장치(반자동, 자동), 조섬유  

분석장치, 식이섬유 분석장치, 녹는점 측정장치, 당도 / 굴절계

표준시약류

잔류농약표준품, 생약 / 한약 / 허브류 표준시약, 이온 / 중금속류 표준시약, OLED시약, 귀금속

촉매제
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불량식품 근절을 위한 분석법 개발 연구사업단

대 표 자 전향숙

전화번호 031-670-4591

팩스번호 031-676-2102

홈페이지 http://www.food-fraud.net/

이 메 일 hschun@cau.ac.kr

주     소 경기도 안성시 대덕면 서동대로 4726 중앙대학교 안성캠퍼스 생명공학2관 9103호

■■사업단■소개

“불량식품 근절을 위한 분석법 개발 연구사업단”은 국내외 제조될 수 있는 불량식품의 과학적  

판별법을 개발하기 위하여 식품의약품안전처로부터 3년간(2014~2016) 54억 6천만원의 연구

비를 지원받아 연구사업을 수행하고 있습니다.

본 사업단은 산·학·연 협력체계를 구축해 4개 중단위 이하 15개 세부과제로 구성되어 있으며,  

연간 약 120여 명의 연구진이 참여하여 이화학적 분석법을 활용한 불량식품 판별법 개발, 유전자 

분석법을 활용한 불량식품 판별법 개발, 식품 중 미지정 및 미량 잔류 첨가물 분석법 개발, 불량

식품 유형별 판별체계 및 부정물질 표준품 관리구축을 중점적으로 연구하고 있습니다.

■■전시품목

- 포스터 : 사업단 소개 및 홍보 포스터

- 불량식품 사업단 홍보 리플렛 배포

- 불량식품 관련 설문조사 및 기념품 배포
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뷰키코리아

대 표 자 토마스 스테판리너

전화번호 02-6718-7500

팩스번호 02-6718-7599

홈페이지 www.buchi.com

이 메 일 hong.w@buchi.com

주     소 서울시 금천구 디지털로 130 남성프라자 301호

■■회사소개

BUCHI사는 스위스에 본사를 두고 있으며, 1939년 창립된 이화학분석기기 전문 제조사로서  

전세계에 기기를 공급하고 있으며, Quality in your hands라는 이념과 오랜 경험으로 축적된 

know how를 통하여 모든 산업분야의 연구개발과 품질관리 향상에 기여하고 있다.

이에 국내 고객의 요구에 더욱 충실하고자 최근 BUCHI KOREA(뷰키코리아) 명칭의 자회사(한국

법인)를 설립하여 현대기술을 바탕으로 더욱 발전된 제품의 기술과 정보를 제공하고자 최고의 고

객 서비스 시스템을 구축하였다. 

■■ Product■Business■Unit

- Kjeldahl solution (Nitrogen & Protein Analyzer) -  Extraction solution (Fat extraction and Speed 

solvent exrtractiobn)
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㈜세니젠

대 표 자 박정웅

전화번호 02-3462-3143

팩스번호 02-573-3134

홈페이지 www.sanigen.kr / www.sanimall.kr

이 메 일 khj@sanigen.kr

주     소 경기도 과천시 돌무개길 45, 주암빌딩 1층

■■회사소개■및■개요

㈜세니젠은 “안전한 식품환경을 제공하는 식품위생 전문기업을 목표로 합니다.”

식품원료, 설비, 작업인력, 작업환경 등 단계별로 식품안전 위해 요소를 진단·제어하여  

최종적으로 안전한 식품을 소비자에게 제공하는 것이 세니젠의 목표입니다.

■■주요■제품

1) 식품안전 분석 – 미생물·바이러스 검사 및 모니터링, 이화학 검사 장비 

○ Beam Template (검사표면 구획장치) 

• 정확성 : 정확한 100cm2 구현 

• 비접촉식 : 교차오염 방지

• 편리성 : 쉬운 이동 및 사용법

• 필요성 :  식품공전, ISO 18593:2004 의거 검체 표면 구획 시  

일정면적(100cm2) 채취

2) 식품안전 제어 – 현장 위생관리, 개인 위생관리, 정수처리 관리 

○ Sani Bubble

• 거품형 손 세정제  

• 트리클로산 무첨가 (환경부 지정 유독물질)

• 천연추출물 함유(녹차추출물, 민들레 추출물)

• 살균력 :  Escherichia coli, Staphylococcusaureus 대해  

1분내 99.999% 이상 효과 (자체 시험결과)

○ 복합정수처리장치  

• 다중방어장치(필터, UV, 염소소독 복합처리) 

○ LPHO UV 소독 시설
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㈜수림교역

대 표 자 이정우

전화번호 031-420-8670

팩스번호 031-420-8673

홈페이지 www.sulim.com

이 메 일 slc@chol.com

주     소 안양시 동안구 관양동 학의로 268 안양메가밸리 623호 (우 14056)

■■주요기술■및■취급품목

㈜수림교역은 세계최고품질의 진공펌프 제조회사인 독일의 Vacuubrand 사의 한국 총판으로서 

전 제품을 수입, 판매 및 A/S를 하고 있습니다.

■■취급품목

내산성 다이아프램 진공펌프

농축기용 자동진공조절 펌핑 시스템 

내화학성 로터리벤 진공펌프(오일펌프)

진공조절기, 진공계측기, 진공센서

농축기용 자동 진공조절 펌프 [PC3001 VARIO PRO]

PC3001 VARIO PRO 는 Vacuubrand 만의 “지능형 Adaptive” 

진공조절 펌프로, 첫 번째 끓는점을 탐지하고 진공 조절한 후 

미세한 변화를 계속적으로 감지하여 최적의 진공도를 찾아 적

용하는 “지능형 Adaptive” 진공조절을 합니다. 

시료의 변화를 실시간 정밀 탐지 및 진공 조절을 하므로 최적의 

농축이 이루어집니다(30% 이상 농축시간 단축, No bumping). 

최대압력 : 1.5 Torr

펌핑속도 : 33 L/min
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써모 피셔 사이언티픽 코리아

대 표 자 토니아끼아리토

전화번호 02-3420-8600

팩스번호 02-3420-8688

홈페이지 www.thermofisher.com

이 메 일 

주     소 서울특별시 강남구 영동대로 302 국민 제1빌딩 6층

■■주요기술■및■취급품목

써모 피셔 사이언티픽 코리아㈜는 Chromatography & Mass Spectrometry Division과 Chemical 

Analysis Division의 다양하고 광범위한 분석기기를 직접 공급 및 지원하는 분석 분야의 선두 기

업입니다. 아시아 최대 규모의 실험실에 다양한 장비들을 보유하고 정기적인 사용자 교육을 진

행할 뿐 아니라, 세미나 개최를 통하여 급변하는 신기술에 대한 정보 제공을 위해서도 노력하고 

있습니다.

■■주요■취급■품목

-  IC(이온 크로마토그래피 시스템), LC(액체 크로마토그래피 시스템), GC(가스 크로마토그래피 

시스템)와 소모품(Column 등) 및 시료전처리 기기

- IC/MS, GC/MS, LC/MS와 같은 질량 분석기

- AAS, ICP-OES, ICP/MS와 같은 미량 무기원소 분석기

- XRF, XRD, OES 등 X선을 이용한 성분분석, 구조분석 및 금속성분 분석기

- FT-IR / NIR / Raman Spectrometer와 같은 분광광도계
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㈜씨엠코퍼레이션에이티

대 표 자  정미화

전화번호 02-451-9001

팩스번호 02-451-8991

홈페이지 www.cm-corp.co.kr

이 메 일 info@cm-corp.co.kr

주     소 서울시 송파구 법원로 11길 7 현대지식산업센타 C동 624-626호

■■주요기술■및■취급품목

천연물 화학, 신약·신 물질 개발, 생명과학, 석유 화학, 고분자·재료 화학, 화장품, 식품·사료·

일반 화학·환경 관련 분야에 사용되는 분석·실험·연구장비 및 샘플 전처리 장비 그리고 생산 

공정·환경 관련 분야에 사용되는 다양한 계측·제어 장비와 다양한 분야의 분석에 필요한 표준

물질의 유수한 선진 외국 제조 회사의 국내 독점 대리점으로서 마케팅, 판매, 설치, 응용지원 및 

유지 보수를 고객의 편에서 최고의 서비스를 제공하고 있습니다.

■■취급품목

1. 킬달질소분석기, 조섬유, 조지방분석기 / Gerhardt

2. 박층크로마토그래피 / Camag

3. 원심진공농축기 / Genevac

4. 동결건조기 / Virtis

5. 초자세척기 / SP Scientific

6. 곰팡이독소, 다이옥신, PCB분석 / LC Tech

7. 천연물 분리분석 / Sepiatec 등
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㈜애니랩(ANYLAB Co., LTD.)

대 표 자 정잠숙

전화번호 02-2027-2626

팩스팩호 02-2027-2629

이 메 일 ys7066@naver.com

홈페이지 www.anylab.co.kr

주     소 서울 금천구 가산동 680 우림라이온스밸리2차 812호

■■회사소개

저희 ㈜애니랩은 식품안전관련 및 실험실기자재 전문 기업입니다. 당사는 2002년 잔류농약모니터 

시스템을 개발하여 안전한 농산물 유통에 기여하였으며 그 밖에도 다양한 식품위생과 관련한  

제품들을 공급하여 식품안전에 기여하고 있습니다. 또한 당사의 턴키(turn-key)사업부에서는  

설계부터 완공까지 전 부분에 걸쳐 사용자가 원하시는 실험실의 셋팅을 책임지고 있습니다. 

2006년에 현재의 사무실로 확장 이전하였으며 일본, 미국, 유럽등 다양한 메이커의 제품들을  

취급하고 있습니다. 저희 ㈜애니랩 직원들은 고객을 우선으로 하는 마음가짐으로 항상 최선을  

다하고있으며 앞으로도 고객중심의 영업을 지향하고자 합니다.

■■취급품목■

1. 미생물 검출용 건조필름배지(사니타군)

2012.7.30 식품의약품안전처식품공전  

건조필름배지 II 등재(AC, EC, CC)

2.  시린지필터(Syringe Filter) 및 DNPH 카트리지

 Nylon, PVDF, Hydrophilic PVDF, PTFE, 

RC, 1회용 주사기 및 DNPH 카트리지

3. 스토마커(양면형 스토마커)

4. 휴대용 식품위생검사기(Air BACcT) 
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영화과학

대 표 자 이순길, 김재우

전화번호 02-2140-5400 (1588-3550)

팩스번호 02-2140-5405

이 메 일 nhpark@youngwha.com

홈페이지 www.labplus.co.kr

주     소 서울시 강남구 압구정로 28길22 구정빌딩 3층, 5층

■■회사소개

영화과학은 국내과학기기 업계를 선도하고 있는 영인그룹의 계열사로서 1991년 설립이래 국공

립연구기관, 기업연구소 및 대학실험실에 세계 유수의 첨단분석기기, 실험기자재, 기기소모품 및 

시약을 신속(Fast) & 정확하게 수입,판매,기술지원하고 있습니다.

제품공급 외에도 정기세미나, 주제별 세미나, 방문세미나, 데모지원 등 다양한 최신 솔루션 제공

으로 국내과학기술의 발전의 일익을 담당하고 있습니다.

또한 국내 최대의 과학기자재 전문쇼핑몰인 랩플러스(www.labplus) 운영을 통하여 항상 고객  

가까운 곳에서 지원하고 있습니다.

■■주요취급브랜드
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㈜오뚜기

대 표 자 이강훈

전화번호 031-421-2135

팩스번호 031-421-2133

홈페이지 www.ottogi.co.kr

이 메 일 doin_jung@ottogi.co.kr

주     소 경기도 안양시 동안구 흥안대로 405 (평촌동)

■■회사소개■

주식회사 오뚜기는 식품산업의 초창기에 국민의 의·식·주 가운데 가장 기초가 되는 국민들의 

식생활을 해결하고, 국민 식생활 향상을 위해 1969년에 설립되어, 공익성 추구, 스위트홈 추구, 

미래지향 추구를 경영이념으로 하여 올해로 48년째를 맞았습니다. ㈜오뚜기는 지금까지 카레,  

스프, 케찹, 마요네스, 레토르트, 순식물성 마아가린 등 국내 최초의 제품들을 생산, 선보이면서 

우리나라 식생활 문화의 선진화를 이끄는 선구자적인 역할을 해오고 있습니다. 

㈜오뚜기는 소비자의 끝없는 사랑을 바탕으로 안전하게 안심하고 먹을 수 있는 제품으로 품질제

일주의를 실천하고 있으며, 오뚜기의 다양한 제품들이 모든 국민의 신체 건강뿐만 아니라 정신 

건강까지 아름답고 풍요롭게 만들어 궁극적으로 식품을 통해 인류의 건강과 행복을 추구하길  

바라는 마음으로 모든 임직원들이 일치단결하여 끊임없이 노력하고 있습니다.

■■오뚜기■주요■1등■제품

오뚜기는 1969년 창립 이후, 국내 최초이자 소비자들의 사랑을 듬뿍 받는 다양한 제품들을 선보

였습니다. 1969년 카레를 시작으로 70년 스프, 71년 케찹, 72년 마요네스 등 매년 품질제일주

의를 기본으로 한 선구자적인 제품들을 출시했습니다. 국내 최초로 선보인 오뚜기 카레, 케찹,  

마요네스, 스프 등은 40년이 지난 지금까지도 온 국민의 사랑을 받으며, 오뚜기를 넘어 대한민국을 

대표하는 1등 제품, 장수 제품으로 인정받고 있습니다.
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㈜유로 사이언스

대 표 자 김문일

전화번호 031-737-2260

팩스번호 031-737-2264

홈페이지 www.euroscience.co.kr

이 메 일 euro@euroscience.co.kr

주     소  경기도 성남시 중원구 둔촌대로 457번길 27 (상대원동, 우림라이온스밸리1차 815)

■■주요기술■및■취급품목

저희 ㈜유로 사이언스는 ICP 분석기, ED-XRF, 질량 분석기 및 VOC 검출기 장비 등을 산업현장, 

대학, R&D 센터, 국가기관에 공급하고 서비스 및 기술 지원하고 있습니다. 

분석 기기 및 측정기기 전문업체로서 고객의 편에 서서, 더욱 발전해 나가도록 노력하겠습니다.

■■주요■취급■품목

ICP 분석기(독일 SPECTRO 사), ED-XRF, 금속 성분분석기 

VOC 검출기(FlavourSpec / 독일 G.A.S 사)

GC, LC 질량분석기용 Autosampler(스위스 CTC 사) 

*  IMS (Ion Mobility Spectrometer)와 GC (Gas Chromatography)를 

결합한 분석기기 GAS사 Flavourspec

* 자동 시료 주입장치 Autosampler (CTC Autosampler)
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㈜이레테크

대 표 자 박준선

전화번호 031-436-1101

팩스번호 031-436-1110

홈페이지 www.minitab.co.kr

이 메 일 minitab@minitab.co.kr (대표)

주     소 경기도 군포시 고산로 166 (당정동, 에스케이벤티움) 101동 703호

■■주요기술■및■취급품목

주식회사 이레테크는 시스템사업부문과 소프트웨어사업부문의 2개 사업 분야가 있으며, 각 분야

에서 경험과 전문성을 가진 사업을 운영하고 있습니다.

시스템사업부는 전자파관련 시험장비 및 측정 설비들을 해외 유수한 제작사를 통해 국내에 공급 

하고 있으며 또한 부설연구소를 설립하여 EMC/Antenna 관련 시스템 및 장비에 관한 연구를  

통하여 다양한 제품 개발에 노력하고 있습니다.

소프트웨어사업부는 통계소프트웨어 Minitab과 몬테카를로 시뮬레이션을 이용한 Risk 분석 소프

트웨어 CrystalBall과 @Risk를 공급하고 있으며, 이레테크 평생교육센터를 설립하여 통계, 품질,

리스크, 영업 및 마케팅, 기술경영 등 다양한 분야의 교육과정을 운영하고 있습니다.

■■전시품목■소개

(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

(6) Image-Pro Premier 이미지 분석 소프트웨어
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㈜일신바이오베이스

대 표 자 홍성대

전화번호 031-867-1384

팩스번호 070-7950-3911

홈페이지 www.1sbb.com

이 메 일 isb@1sbb.com

주     소 경기도 동두천시 삼육사로 548번길 84

■■주요기술■및■취급품목

-  동결건조기, 초저온냉동고, 제빙기, 시약냉장고, 혈액냉장고, 급속동결기 쉐이커, 진탕기,  

인큐베이터, 초순수정제장치

◎ 동결건조기  

• CONDENSER 

-  고급STS (Stainless Steel) 사용과 화학적 부식,  

보호를 위해 PTFE Coating을 기본 채택하였습니다.

• COSCOM Auto cascade cycle

-  오랜 노하우를 통해 특수 설계된 장비로 하나의 

압축기를 통해 강력하고 빠른 콘덴서의 냉각을 지원합니다.

◎ 초저온냉동고 

• 사물인터넷을 적용한 원격 모니터링 가능

-  제조사의 상황실(중앙서버)를 통해 제품의 

상태를 실시간으로 감시 가능.

• COSCOM SYSTEM

-  COSCOM SYSTEM의 단일화된 냉동장치는 

냉동기를 이원화로 구성하여 한쪽의 콤프레셔가 고장나도 독립된 다른 쪽의 콤프레셔가 

-80℃를 유지시켜 줍니다.
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㈜제넷바이오

대 표 자 박용현

전화번호 1599-4003

팩스번호 0502-523-3485

홈페이지 www.genetbio.co.kr

이 메 일 genetbio@genetbio.co.kr

주     소 대전광역시 유성구 테크노2로 187 미건테크노월드2차 B동 412호

■■주요기술■및■취급품목

㈜제넷바이오는 Genomics 관련 실험에 사용되는 

제품을 제조하는 국내 제조사입니다. PCR, 

RT-PCR, Real-time PCR 관련 시약들과 DNA, 

RNA prep. Kit, 그리고 Pathogenic Bacteria 

Detection Kit, Animal Disease Detection Kit 등을 생산하고 있습니다.

<생산 제품군>

1. DNA Amplification Enzymes

2. Real-time PCR Reagents

3. RNA Amplification Enzymes

4. DNA Purification

5. DNA Marker

6. RNA Purification

7. Other Enzymes

8. Agarose & Pre-made Buffer

9. Pathogenic Bacteria Detection Kit

10. Animal Disease Detection Kit
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㈜진성유니텍

대 표 자 전성빈

전화번호 02-2219-5157

팩스번호 02-2219-5158

홈페이지 www.jsunitech.com

이 메 일 info@jsunitech.com

주     소 경기도 고양시 덕양구 통일로 140 삼송테크노밸리 A동 443호

■■주요기술■및■취급품목

㈜진성유니텍은 미생물·이화학 실험에 필요한 배지, 분석시약, 분석 기자재 등을 전문적으로  

취급하고 있습니다. 모든 이들에게 안전한 먹거리를 공급하기 위해 실험실에서 수고하시는 분들

에게 도움이 되고자 분석기술을 소개하고, 관련분야의 정보를 수집 전달하고자 합니다.

주요 취급품목으로 미생물 배지, 미생물 동정용 Kit, 식중독균 진단 ELISA Kit, 식중독균 진단 PCR 

Kit, Mycotoxin 검사 Kit, 잔류농약 검사 Kit, 스토마커, 혐기배양 장치, 미생물 신속 진단 장비,  

미생물 동정 장비, PCR, ELISA reader, Air Sampler 등이 있습니다.

■■전시품목

혐기배양챔버, DiluFlow Pro(전자동시료희석분주기), easySprial Dilute(나선희석분주기), 

Scan4000(Automatic Colony counter), 식중독균 분석용 PCR Kit, Prepare Media, 

미생물 배양용 배지, CHROMagar, 미생물 동정용 Kit외

<DW Scienctific사의 혐기배양챔버>

영국 DW Scientific사의 혐기배양챔버 A35는 기존 혐기배양챔버 보다 더 업그레이드된 제품으로 

학교, 관공서, 연구실 및 병원등 다양한 현장에서 다양한 고객들의 요구를 만족시킨 챔버이다. 12 L 

용량의 Airlock은 페트리디쉬 40여 개를 60초 이내에 이동 및 저장할 수 있으며, 편리한 터치스

크린으로 내부 배양환경을 조절할 수 있다. 세계 최초로 sleeveless system을 도입하여 사용자의 

작업을 더욱 편리하게 한 인체공학적이고 세련된 디자인을 가진 챔버이다.



562

주식회사 설곡

대 표 자 김현수

전화번호 010-4128-4145

팩스번호 02-921-9878

홈페이지 www.seolgok.co.kr

이 메 일 seolgok@seolgok.co.kr

주     소 서울시 성북구 안암로 5길 22 1층 설곡 

■■주요기술■및■취급품목

다양한 물리적 처리(VST 공법)을 사용하여 미강의 GABA 함량을 10배 이상 증가시켜 GABA  

미강차, GABA 농축액, GABA 수용성 분말 제조

취급품목:  1. GABA 농축액 

2. GABA 수용성 분말 

3. GABA 미강차 
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태신바이오 사이언스 (Taeshinbio Science)

대 표 자 이 태 헌

전화번호 031-928-4158

팩스번호 031-928-4159

홈페이지 www.taeshinbio.co.kr

이 메 일 tsb@taeshinbio.co.kr

주     소 경기도 남양주시 별내면 청학로92번길 48-49 (청학리 379번지) (우 12080)

■■회사소개

태신바이오 사이언스는 1998년에 설립하여 Bio research에 필요한 연구 자재들을 취급 및 납품을 

하고 있습니다. 소모품에서 장비, Chemical reagent에 이르기까지 다양한 종류의 제품과 브랜드를 

취급하고 있습니다. 태신바이오 사이언스는 최고가 되기 위해 노력하는 생명과학 파트너입니다.

■■주요기술■

상온 35℃에서 운반이 가능한 Taq Polymerase를 공급하고 있습니다. 

■■취급품목
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㈜피크만에스피

대 표 자 임호빈 

전화번호 02-577-5982

팩스번호 031-790-4149

홈페이지 www.peakmansp.co.kr

이 메 일 application @peakmansp.co.kr

주     소 경기도 하남시 조정대로 150 (덕풍동, 아파트형 공장 아이테코 657,658,659호) 

■■주요기술■및■취급품목
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한국벡크만쿨터㈜

대 표 자 이경용

전화번호 02-6420-3142

팩스번호 02-6420-3122

홈페이지 www.beckmancoulter.com

이 메 일 yshan1@beckman.com

주     소 서울시 강남구 광평로 281, 수서빌딩 3층

■■주요기술■및■취급품목

Beckman Coulter Inc.는 1935년 pH meter 발명가인 창립자 Arnold O. Beckman과 혈액학 연구의 

시초가 된 Coulter Principle을 발견한 Coulter 형제의 양사합병으로 진단검사부터 입도분석기 

까지 최대 Biomedical portfolio를 가진 회사로 발돋움하게 되었습니다. 현재 미국, California에  

본사를 둔 Beckman Coulter Inc.는 275,000대의 장비가 130개국에서 Beckman Coulter 직원들이 

여러분들을 돕고 있습니다. 저희 한국벡크만쿨터㈜는 2007년 7월부터 국내의 모든 Beckman 

Coulter 제품들을 지원하고 있으며, 또한 2016년부터 주식회사 안세와 손을 잡고 한국내 입도분

석기 Business를 새롭게 시작하게 되었습니다.

한국벡크만쿨터에서는 원심분리기, 입도분석기, 유세포분석기, 자동화 장비등 다양한 식품과  

관련된 장비를 취급하고 있으며 본 전시회에는 입도분석장비를 소개합니다. LS 13 320 Series

는 레이저회절법을 이용한 다기능 입도분석기로 특허받은 편광분석법인 PIDS 이론을 사용하여 

0.017~2000 ㎛ Submicron particle 측정이 가능하며 자동화된 습식, 건식 Module을 장착하여 

다양한 종류의 Sample 분석이 가능합니다. Multisizer 4e는 전기저항법을 채용한 0.2 ㎛~1600 

㎛까지 분석이 가능한 입도분석기이며, DPP(Digital Pulse Processor)를 채용하여 다른 분석법과 

비교하여 높은 해상도와 정확도를 제공합니다.
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㈜한국분석기술연구소

대 표 자 이계호

전화번호 042-823-7241

팩스번호 042-823-6263

홈페이지 www.kriat.com

이 메 일 anapex@anapex.com

주     소 대전광역시 유성구 테크노2로 125-7 (용산동 515) 

■■주요기술■및■취급품목

한국분석기술연구소(KRIAT)는 분석에서 최정상을 목표로 국내 분석기술의 전문화 및 표준화를 

통하여 기술 선진국으로 도약하는 초석이 되고자 설립되었습니다. 

■■회사의■주요■아이템

AnApureTM(표준물질)는 ICP, AAS, IC 및 환경, 토양, 폐기물 표준시료를 국내에서 최초로 국산화

하였고, KOLAS(ISO Guide 34) 국제표준물질생산기관으로서 정확하고 신뢰도 높은 표준용액을 

공급하고 있습니다.

또한 잔류농약분석 전처리 때에 사용하는 QuEChERS Kit(AnA-QTM)를 제조 판매합니다.

AnAsigmaTM(분석컨설팅)는 무기원소분석, 잔류농약분석 수행은 물론 분석자, 분석기기, 분석방

법에 대하여 귀사의 분석실을 아웃소싱으로 정도관리 하는 것입니다. 정확하고 신뢰도 높은  

분석결과를 유지하고자 하는 분석실을 위한 분석전문 정도관리 프로그램입니다.

AnAcareTM(임상시료분석)는 사람, 애완동물 등의 모발, 혈액, 뇨 등과 같은 임상시료의 분석을  

통하여 영양학적 진단 서비스를 제공합니다.

AnAeduTM(교육) 극미량분석워크샵을 통하여 분석자교육과 태촉먹거리학교를 통해 안전먹거리

교육을 실시하고 있습니다.

[국제공인시험기관, 국제표준물질생산기관, 안전성검사기관 획득]
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㈔한국종균협회

대 표 자 김갑수

전화번호 02-391-0950, 02-396-0950

팩스번호 02-392-2859

홈페이지 www.kccm.or.kr

이 메 일 kfcc@kccm.or.kr

주     소 서울시 서대문구 홍제내2가길 45 유림빌딩

■■회사소개■■

한국미생물보존센터(Korea Culture Center of Microorganisms, KCCM)는 1967년 학계 외 산업

계의 과학자 및 관련 종사자들에 의해 비영리 사단법인으로 발족된 ㈔한국종균협회(Korean 

Federation of Culture Collections, KFCC)의 부설기관으로서 국가기관, 대학 및 기업 등 생명공

학관련 기관에 미생물을 비롯하여 다양한 기술적 지원과 교육 프로그램을 제공하고 있습니다.  

앞으로도 미생물의 분양, 보존, 미생물의 동정 및 국제 특허기탁기관으로서의 역할을 수행함으

로써 국내는 물론 국제적인 Bioresource Center로 거듭나기 위해서 최선을 다하겠습니다.

■■전시품목

1. 국제 / 국내 특허미생물 기탁 

2. 미생물의 수집,보존 및 분양

3. 안전기탁 및 일반기탁

4. 미생물의 동정 및 분석

5. 미생물 정보 및 미생물동정 / 분석 관련정보의 제공

6. 국내의 특수 환경 미생물 자원의 탐색, 보존 및 분양

■■전시제품소개■

-  KCCM은 오랫동안 외국의 culture collection으로부터 다양한 종류의 표준미생물을 확보함과 

동시에 국내 연구자의 기탁 및 자연계에서의 분리를 통하여 일반세균, 효모, 곰팡이, 방선균, 

고세균 및 특수환경 미생물의 type strain 2,400종을 포함하여 약 10,000종 이상의 다양한  

미생물을 확보하여 국내 약 400여 개의 기관에 분양하고 있습니다. 

-  KCCM은 표준미생물의 관리 및 미생물 관련 연구를  

통해서 축적된 노하우와 기술력을 바탕으로 미생물의 분

리 단계에서부터 신속, 정확한 미생물의 동정 및 분석서

비스를 제공하고 있습니다.
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㈜한국첨단시험연구원

전화번호 031-734-7155

팩스번호 031-734-7156

홈페이지 www.fft-test.com

이 메 일 fft-test@hotmail.com

주     소 경기도 성남시 중원구 둔촌대로 388 크란츠테크노 702호

■■주요기술■및■취급품목

한국첨단시험연구원은 표준시험법을 연구개발하며 첨단 분석의 기반이 되는 기술 컨설팅 서비스와 각종 

표준관련 인증표준물질(CRM) 보급 및 첨단 신속검사 키트 등 다양한 표준시험 수행에 필요한 표준물품 

보급 제공하는 표준연구 전문기업.

첨단 분석을 수행하는 많은 연구원 분들에게 소급성(Taraceability) 유지와 재현성, 안전성, 신속성을 위한 

매우 편리한, 시험검사 및 분석 필수품을 제공하고자 부단히 노력한 결과, 많은 성과를 이루었습니다. 

설립 직후 미국 NIST 업무교류개시 및 CRM(상품명 SRM) 수입보급, 미국 USP 업무교류개시 및 RM(상품

명 USP) 수입보급, 유럽 JRC-IRMM 업무교류개시 및 CRM(상품명 ERM) 수입보급 등 해외 유수 표준연

구기관들과 업무공조를 시작하여 CRM급 표준품을 국내에 보급 해오며 국내 유수 대기업 식품회사와 대

학교, 시험검사기관에 신속한 보급 서비스를 제공해왔을 뿐 아니라, 첨단 분석 장비로 분석하는 식품 성

분의 신속한 추출이 가능하도록 해주는 다양한 신속분석키트를 개발하여 보급해왔습니다. 

해외 수입보급과 동시에 인증표준물질(CRM) 연구개발 업무를 시작하여 MilkPrep이라는 인증표준물질을 

개발 시판하게 되었습니다. 상표권 국내 출원 및 등록, 국제 마드리드 출원 및 등록을 완료 하고, 시판중

에 있습니다.  

국제적인 업무 공조 확대와 보다 다방면에 보급을 위하여 2016년 1월 ㈜한국첨단시험연구원 이름으로 

회사명을 변경하고 법인 전환 설립 및 사업자 등록하여 재도약하며, 각종 표준시험법 개발 연구, 표준품 

개발 연구, 신속분석키트 개발 연구, 시험법 공인화 사업 등 표준과 관련된 연구업무를 확대하여 세계적

인 기업으로 발돋움하고자 합니다.
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한약진흥재단 한의약소재은행사업

대 표 자 신흥묵

전화번호 053-810-0393

팩스번호 053-810-0279

홈페이지 www.nikom.or.kr / www.ohbcbank.kr / www.npbank.kr

이 메 일 yum120@nikom.or.kr

주     소 경상북도 경산시 화랑로 94(갑제동)

■■재단소개

한약진흥재단은 한의학 육성을 위한 기반조성과 한의약 기술개발 및 산업진흥을 통해 국민 건강

증진과 국가 경제발전에 기여합니다. 

▶ 미션

한의약 육성 및 산업진흥을 통한 국민의 건강한 삶과 국가 경제에 기여

▶ 비전

한의약의 미래가치를 창조하는 한의약산업 진흥 선도기관

■■주요기술■및■취급품목

◎ 한의약소재은행사업

-  한의약소재로부터 단일물질 분리 및 생물전환 기술을 활용한 한의소재의 개발과 분양을  

통해 식·의약품·화장품 제품 개발 지원

▶  한방바이오소재은행 : 한의약소재에 생물전환 기술을 접목하여 신규소재 및 기능성이 개선된 

소재 확보 및 분양

▶ 천연물 물질은행 : 한의약소재로부터 분리된 단일물질 확보 및 분양
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(재)홍천메디칼허브연구소

대표자 노승락

전화번호 033-439-3213

팩스번호 033-439-3219

홈페이지 www.himh.co.kr

이메일 gambagi@himh.co.kr

주소 강원도 홍천군 홍천읍 생명과학관길 84

■■주요기술■및■취급품목

(재)홍천메디칼허브연구소는 바이오 식·의학품관

련 기업체를 위한 연구소로써 국내 자생 청정 생물

자원을 최신과학기술을 활용한 효능평가 및 가공 

기술과 접목시켜 기능성식품, 화장품, 의약품 등의 

명품으로 개발하고 있습니다.

•지역 천연자원을 활용한 기능성 식·의약품 소재 개발

•기능성 소재를 활용한 건강기능성 식품/향장품 개발

•특정 성분 분석법 확립 및 품질검사 지원

•중기청 ‘연구장비공동이용지원사업’ 지속 추친

•시험생산 및 장비이용-구축장비를 활용한 상품개발체계, 조기확립 및 수익모델 확립

•기업체 마케팅 지원

•기업체 전문인력 재교육을 통한 산업경쟁력 강화

전시제품 : 노인친화형 편이식 누룽지(누룽지 레토르트), 효모기원 유기태철분제 등

• 연구소에서 개발된 면역증강소재를 함유하고 있어 소화 및 면역력

이 약한 노인 및 환자들도 편하게 드실 수 있도록 개발한 전통 편

이식 제품임.

• 특허출원된 가공기술을 활용하여 속이 불편한 분들로 소화시키기 

힘든 여러 곡물을 편하게 섭취할 수 있게 개발함.
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Agilent Technologies Korea Ltd.

대 표 자 Kim Austin Jun

전화번호 02-2194-9400

팩스번호 02-2194-9585

홈페이지 http://www.agilent.com/

이 메 일 Korea-inquiry_lsca@agilent.com

주     소  서울특별시 용산구 한남대로 98, 4층 (한남동, 일신빌딩)

■■주요기술■및■취급품목

Agilent■Technologies■Inc.■–■Premier■Laboratory■Partner■for■a■Better■World

Agilent is a leader in life sciences, diagnostics and applied chemical markets. The company 

provides laboratories worldwide with instruments, services, consumables, applications and 

expertise, enabling customers to gain the insights they seek. Agilent’s expertise and trusted 

collaboration give them the highest confidence in our solutions.

 ■ 주요 솔루션
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MHK상사

대 표 자  최민철

전화번호 032-655-0679

팩스번호 032-655-0678

홈페이지 www.mhk.co.kr

이 메 일 mhk198949@daum.net

주     소 경기도 부천시 원미구 길주로 252 베네스타 1801호 

■■주요기술■및■취급품목

저희 회사는 1987년 2월에 설립(가업으로 3대째 과학기기 분야에 종사)하여 주로 물성(Physical 

Property)과 관련된 기기를 판매하고 있으며 식품, 농산물, 점착, 전자, 제약, 그리고 포장 산업 등 

다양한 분야에 기기를 공급하고 있습니다.

Texture Analyser (물성분석기) : 가공식품, 농산물, 점착, 접착, 제약, 섬유, 포장 

산업에 이르기까지 다양한 제품과 원료의 물리적 성질을 측정하여 분석하는 기기. 

최대 50 Kg, 최대 10 Kg의 두 가지 모델이 있다.

VolScan Profiler (부피측정기) : 제빵, 농산물 등 제품의 부피와 무게, 비체적을 측

정하는 기기. 샘플을 회전시키며 레이저 스캔으로 얻은 2차원과 3차원 영상을 이

용하여 분석한다.

Portable Viscometer (휴대용 점도계) : KREBS 점도계, 정밀 점도계(프린터 및 프

로그램 선택) 등 측정 범위에 따라 다양한 점도계가 준비되어 있다.

수분활성도(Aw) 측정기 : 포장된 식품과 농산물의 저장성과 유통과정의 변질에 대

한 연구용 기기. 각종 미생물의 번식에 대비하기 위한 Aw 측정용 자체 온도 조절

기능과 5분 이내의 신속한 측정

Hammer Mill (스위스 産) : Hammer가 동시에 Cutting 작용을 한다. 여러 가지 

sieve 가 공급되며 회전날의 국제 특허를 획득한 스위스 제품. 실험실용 저소음 만

능분쇄기
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YMC Co., Ltd.

대 표 자 김현택

전화번호 031-716-1631

팩스번호 031-716-1630

홈페이지 www.ymckorea.com

이 메 일 info@ymckorea.com

주     소 경기도 성남시 분당구 판교로 255번길 9-22, 310(삼평동, 우림W-City)

■■주요기술■및■취급품목

YMC Group 1980년 설립 이래, 액체 크로마토그래피를 이용한 분리

정제 기술을 중심으로 Chromatography에 관계되어 있는 모든 제품 

및 분리 정제 기술을 제공하고 있습니다. 주요 기술은 물질을 분리 정

제하는 것에 있으며, 해당 기술은 식품 내 첨가제, 의약품, 건강 기능 식품, 합성 소재 등 다양한 

분야에서 전반적으로 사용되고 있습니다. YMC의 제품은 연구 분야 뿐만 아니라, 생산 분야까지 

적용시킬 수 있기 때문에 국가 연구소, 대학교 및 각종 연구기관에서는 LAB Scale로서, 국내 기

업은 Process Scale로서 대응하고 있습니다.

YMC의 Plant Engineering 기술과 YMC가 축적해왔던 크로마토그래피 기술과 최신의 Flow 합성 

생산 기술을 융합하여 고품질 제품과 서비스를 제공하고 있습니다.

■■취급■품목

◎ Prep HPLC System : LC-Forte / R, K-Prep LAB300, K-Prep FC, K-Prep EX

◎ Bio Chromatography System : BioStream

◎ Column :  SUS / Glass / Cartridge / Bio / DAD, DAU(Dynamic Axial Compression Column) 

/ SB Columns

◎ Packing Materials 

◎ Flow Reactor 
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LaboGene 홈페이지를 방문하시면, 다양한 실험실 기초 장비들을 만나보실 수 있으며,
(주)비엠에스는 전문적인 상담과 최고의 제품으로 발빠르게 찾아가겠습니다.

Centrifuge    Concentrator    Freeze Dryer    Safety Cabinet    HPLC    Shaker    Water Purification    Bucket    Plastic Consumables

주문 및 상담
02-3471-6500
042-824-7000

A/S 서비스
02-3471-8171
070-8620-5350










