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Award Lectures

[AL1] Distinguished Lifetime Achievement Award Lecture

June 29 / APEC Hall 

Chair : Dae-Ok Kim (Kyung Hee University, Korea)

AL1-1. 09:00-09:50
Nano delivery system in food
Hyun Jin Park (Korea University, Korea)

[AL2]   Ottogi Academic Award ∙ HwangPah FSB Promotion Award ∙  
Outstanding Research Award Lecture

 June 29 / Rm 201

Chair : Donghyun Kang (Seoul National University, Korea)

AL2-1. 10:00-10:40
Screening and characterization of novel probiotics and their beneficial 
applications in food industry
Hyun-Dong Paik (Konkuk University, Korea)

AL2-2. 10:40-11:20
Combination of filtration-based loop-mediated isothermal amplifica-
tion with a lateral flow assay for rapid and sensitive visual detection of 
Foodborne pathogens in food
Se-Wook Oh (Kookmin University, Korea) 

AL2-3. 11:20-12:00
Application of temperature-dependent high pressure technique to 
develop novel food process
Geun-Pyo Hong (Sejong University, Korea)
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Plenary Lectures

[PL1]  Plenary Lecture 1 

June 27 / APEC Hall 

Chair : Pahn-Shick Chang (Seoul National University, Korea)
14:30-15:20
Designer vesicle as an “Embryo” in food materials
Hiroshi Umakoshi (Osaka University, Japan)

[PL2]  Plenary Lecture 2 

June 28 / APEC Hall 

Chair : Sung-Joon Lee (Korea University, Korea)
09:00-09:50
Dietary bioactive phytochemicals on health – from antioxidant to 
epigenetic activities and beyond 
Chang Yong Lee (Cornell University, USA)

[PL3]  Plenary Lecture 3

June 29 / APEC Hall 

Chair : Do Man Kim (Seoul National University, Korea)
14:00-14:50
Mammals, milk, and microbes – the role of milk in the establishment 
and function of the gut microbiome
David A. Mills  (University of California at Davis, USA)
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International Symposium Sessions

[IS1]  Application of nanotechnology in food research

June 27 / APEC Hall

Chairs: Shin Sik Choi (Myongji University, Korea)
Jun Tae Kim (Keimyung University, Korea)

IS1-1. 15:30-16:05
Development of fatty acid-based self-assembly platform: ~ from nano 
capsule to hydrogel ~
Keishi Suga (Osaka University, Japan)

IS1-2. 16:05-16:40
Microfabricated cell culture devices for recapitulating the pathological 
aspects of human diseases
Sungsu Park (Sungkyunkwan University, Korea)

IS1-3. 16:50-17:25
Nanobubbles in food processing application 
Bhesh Bhandari (The University of Queensland, Australia)

IS1-4. 17:25-18:00
Preparation of amylose micro/nano particles through molecular rear-
rangement of short-chain amylose and its applications 
Young-Rok Kim (Kyung Hee University, Korea)
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[IS2]  Innovative tool to overcome antibiotic resistant bacteria

June 28 / APEC Hall

Chairs : Jong-Hyun Park (Gachon University, Korea) 
Kwang-Pyo Kim (Chonbuk National University, Korea)

IS2-1.  10:00-10:35
Bacteriophages as natural, self-replicating, and self-limiting antimicrobials
Elizabeth M. Kutter (The Evergreen State College, USA)

IS2-2. 10:35-11:10
Bacteriophages and its lytic enzymes for control of antibiotics-resistant 
bacteria in food 
Sangryeol Ryu (Seoul National University, Korea)

IS2-3. 11:20-11:55
Strategies to disarm the arsenal of antibiotic-resistant Campylobacter
Byeonghwa Jeon (University of Alberta, Canada)

IS2-4. 11:55-12:30
Bacteriophages as alternative tools to control multidrug-resistant Aci-
netobacter, Pseudomonas, and Klebsiella spp.   
Dongeun Yong (Yonsei University College of Medicine, Korea)
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[IS3]   Understanding of the 4th industrial revolution in food science

June 29 / APEC Hall

Chairs: Kwang-Geun Lee (Dongguk University, Korea) 
Young Jun Kim (Korea University, Korea)

IS3-1. 10:00-10:35
Tips on U.S. patent asset management
Kongsik Kim (Mintz Levin Cohn Ferris Glovsky and Popeo PC, USA)

IS3-2. 10:35-11:10
4th industrial revolution in German and Korean food industry  
Chan Suk Yoon (Agency for Korea National Food Cluster, Korea)

IS3-3. 11:20-11:55
Industry 4.0 and digitalization -The production of the future 
Harry Vuksanovic (Festo Korea Co., Ltd., Korea)

IS3-4. 11:55-12:30
How exponential technologies influence to food science
Nam Sik Lee (Global Futures Studies Association, Korea)
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[IS4] Microbiome in food science

June 29 / APEC Hall

Chairs : Young-Seo Park (Gachon University, Korea) 
Nam Soo Han (Chungbuk National University, Korea)

IS4-1. 15:00-15:35
Research advances into probiotic attributes of bifidobacteria
Daniel J. O’Sullivan (University of Minnesota, USA)

IS4-2. 15:35-16:10
Analysis of microbiome on seafood in South Korea  
Bong-Soo Kim (Hallym University, Korea)

IS4-3. 16:20-16:55
The future of food: How microbiota science could influence food safety 
and innovation 
Tiffany L. Weir (Colorado State University, USA)

IS4-4. 16:55-17:30
Metagenomic approach for a better understanding of foodborne patho-
gens on vegetables 
Hyeun Bum Kim (Dankook University, Korea)
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Symposium Sessions

[S1] Green tea: Health benefits and research

June 27 / Rm 201

Sponsored by AMOREPACIFIC

Chairs : Kye Won Park (Sungkyunkwan University, Korea) 
Ki Myong Kim (Honam University, Korea)

S1-1. 15:30-16:05
Effects of epigallocatechin-3-gallate on autophagic lipolysis in adipo-
cytes  
Yun-Hee Lee (Yonsei University, Korea)

S1-2. 16:05-16:40
The development of functional green tea and the use of novel food func-
tional labeling system in Japan
Mari Maeda-Yamamoto (National Agriculture and Food Research Organi-
zation, Japan)

S1-3. 16:50-17:25
Consuming green tea at least twice each day is associated with reduced 
odds of chronic obstructive lung disease in middle-aged and older Kore-
an adults
Chang-Mo Oh (School of Medicine, Kyung Hee University, Korea)

S1-4. 17:25-18:00
Green tea extract alleviates obesity and related metabolic complications 
and encourages growth of Akkermansia muciniphila  
Hyun Woo Jeong (Amorepacific R&D Center, Korea)
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[S2]  Food for the elderly

June 27 / Rm 202

Sponsored by Korea Food Research Institute

Chairs : Jee-Young Imm (Kookmin University, Korea)
Bum Keun Kim (Korea Food Research Institute, Korea)

S2-1. 15:30-15:45
Development of silver foods for the elderly
Bum-Keun Kim (Korea Food Research Institute, Korea)

S2-2. 15:45-16:05
Development of elderly food utilizing enzyme reaction based food tex-
ture modification technology
Sang-Hoon Lee (Korea Food Research Institute, Korea)

S2-3. 16:05-16:25
Application of texture-modification technology to produce chewable 
and swallowable foods for elderly people
Yong Gi Chun (Korea Food Research Institute, Korea)

S2-4. 16:35-17:00
3D mastication robot system for texture analysis of silver foods
Seung-Ju Lee (National Fusion Research Institute, Korea)

S2-5. 17:00-17:25
Clinical characteristics of swallowing function of the elderly
So Young Ahn (Chungnam National University, Korea)

S2-6. 17:25-17:50
Management status of the elderly friendly food and it’s future
Jeong Seon Kim (Korea Institute for Health and Social Affairs, Korea)
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[S3] Functional materials for marine resources

June 27 / Rm 204

Sponsored by Duksung women’s university of industry-academic cooperation foundation 

Chairs : Sang Gil Lee (Pukyong National University, Korea) 
Jun Ho Kim (Andong National University, Korea)

S3-1. 15:30-16:05
Functional ingredient and clinical trial 
Sang-Ok Park (Neonutra Co.,Ltd., Korea)

S3-2. 16:05-16:40
Development of the product-specific health functional food with sleep-
promoting effects from the edible seaweed
Seungmok Cho (Korea Food Research Institute, Korea)

S3-3. 16:50-17:25
Clinical trials on functional foods – drugs interaction
Min-Gul Kim (1Department of Pharmacology, School of Medicine, Chon-
buk National University, Korea, 2Center for Clinical Pharmacology, Chon-
buk National University Hospital, Korea)

S3-4. 17:25-18:00
Development of health functional food and global registration
Yongwook Lee (Naturalendo Tech Co.,Ltd., Korea)
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[S4] Trends and opportunities in inner beauty foods 

June 28 / Rm 201

Sponsored by NewTree Co., LTD

Chairs : Jin Hee Lee (CHA University, Korea)
Wooki Kim (Kyung Hee University, Korea)

S4-1. 10:00-10:30
Industrial potential and challenges of inner beauty foods  
Hee-Chul Chung (Newtree Co., LTD., Korea)

S4-2. 10:30-11:00
Effect of collagen tripeptide on dry skin model
Shoko Yamamoto (Central Research Institute, Jellice Co., Ltd., Japan)

S4-3. 11:00-11:30
Unlocking the potency of Indonesian jamu for skin remedy
Christofora Hanny Wijaya (Bogor Agricultural University, Indonesia)

S4-4. 11:30-12:00
The skin depigmenting effects of food-derived materials 
Sang Yoon Choi (Korea Food Research Institute, Korea)

S4-5. 12:00-12:30
Digital transformation in nutricosmetic dermatology
Hyunjung Kim (Department of Dermatology, Seoul Medical Center, Korea)



2018 KoSFoST International Symposium and Annual Meeting 
15

[S5]   Support strategy for vitalizing transfer and commercialization 
of technology in food industry

June 28 / Rm 203

Sponsored by Ministry of Agriculture, Food and Rural Affairs

Chairs : Yong Joo Oh (Taedong Patent & Law firm, Korea)
Dae-Hyuk Kweon (Sungkyunkwan University, Korea)

S5-1. 10:00-10:25
Current technology transfer and supporting business in food industry 
Eun Jin Kim (Foundation of Agri. Tech. Commercialization & Transfer, 
Korea)

S5-2. 10:25-10:50
Vitalization strategy for technology commercialization of research prod-
ucts in food science and technology
Jiyoung Park (Seoul National University, Korea)

S5-3. 11:00-11:25
R&D and technology transfer in food industry: subjected on functional 
food 
Seungmok Cho (Korea Food Research Institute, Korea)

S5-4. 11:25-11:50
Commercialization strategy and business cases via technology transfer  
Jeong Woong Park (Sanigen Co., Ltd., Korea)
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12:00-12:30
Panel Discussion
-  Eun Jin Kim (Foundation of Agri. Tech. Commercialization & Transfer, 

Korea)
- Ji young Park (Seoul National University, Korea)
- Seungmok Cho (Korea Food Research Institute, Korea)
- Jung Weung Park (Sanigen Co., Ltd., Korea)
- Yong Joo Oh (Sungkyunkwan University, Korea)
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[S6]   Latest update in Asia food regulations and analytical 
approaches

June 28 / Rm 204

Sponsored by Agilent Technologies

Chair : Yong-Seung Shin (Agilent Technologies Korea, Korea)

S6-1. 10:00-10:50
Comprehensive and reliable analytical techniques for halal products 
testing  
Huey-Bing Chong (Agilent Technolgoies Malaysia, Malaysia)

S6-2. 10:50-11:40
Arsenic speciation analysis using HPLC-ICP/MS for food safety
Jae-Hong Park (Agilent Technologies Korea, Korea)

S6-3. 11:40-12:30
Food safety solutions applicable to positive list system of pesticides 
screening guideline  
Joon Seok Lee (Agilent Technologies Korea, Korea)
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[S7] Beyond superiority of kimchi

June 28 / Rm 201

Sponsored by DAESANG corp.

Chair : Yong-ha Park (Yeungnam University, Korea) 

S7-1. 15:30-16:05
Effect of Leuconostoc mesenteroides subsp. Jonggajibkimchii DRC1506 
as starter on the fermentation and quality of kimchi
Byung Hee Ryu (Daesang corp., Korea)

S7-2. 16:05-16:40
Plant-derived lactic acid bacteria, a new source of probiotics
Nam-Soo Han (Chungbuk National University, Korea)

S7-3. 16:50-17:25
Anti-viral effect and genetic characteristics of its probiotics on kimchi 
fermentation
In-Ho Kim (Korea Food Research Institute, Korea)

S7-4. 17:25-18:00
Kimchi as a probiotic food: Link between probiotics from kimchi, the gut 
microbiome, and health
Hak-Jong Choi (World Institute of Kimchi, Korea)



2018 KoSFoST International Symposium and Annual Meeting 
19

[S8]   Preemptive coping strategy for realization of national food 
safety

June 28 / Rm 203

Sponsored by National Food Safety Information Service  

Chair : Yunhee Jung (National Food Safety Information Service, Korea) 

S8-1. 15:30-16:05
Trend analysis of global food safety information (2017) - focused on risk 
information
Jung-Min Kim (National Food Safety Information Service, Korea)

S8-2. 16:05-16:40
Cost-benefit analysis (cba) methodology of food safety regulations and 
role of food industry
Hyo-Jin Ko (National Food Safety Information Service, Korea)

S8-3. 16:50-17:25
International causal analysis methods of health functional food adverse 
events
Sun Jung Park (National Food Safety Information Service, Korea)

S8-4. 17:25-18:00
A review on the improvement of the Korean food safety acts
Wan Sik Hong (School of Law, Konkuk University, Korea)
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[S9]   Reduction market trends of nutrition that may be harmful to 
health

June 28 / Rm 204

Sponsored by Ministry of Food and Drug Safety

Chair : Hyungeun Yoon (Sungshin Women’s University, Korea)

 15:30-15:40
 Management of nutrients that may be harmful to health

Sun-Soon Hwang (Ministry of Food and Drug Safety, Korea)

S9-1. 15:40-16:05
Science of food pleasure
Nakeon Choi (Easyfoodinfo., Korea)

S9-2. 16:05-16:30
Control of saltiness with amino acid mixture and its application 
properties
Byoung Cheol Min (Daesang Corporation, Korea)

S9-3. 16:30-17:00
Various reducing sugar technologies using sweeteners in processed food
Seok-Ryong Lee (Namyang Dairy Product Co., Ltd., Korea)

S9-4. 17:00-17:30
The technology for reduction of trans fat 
Yoon Chang Kang (Samyang Corporation, Korea)
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[S10] Functional materialization of natural resources

June 29 / Rm 203

Sponsored by Yeongyang Hot Pepper Industry Supporting Center

Chairs : Wooki Kim (Kyung Hee University, Korea)
Joong Hyuck Auh (Chung-Ang University, Korea) 

S10-1. 10:00-10:30
Screening on natural (anti-)estrogenic products by in vitro OECD test 
guidelines
Hee-Seok Lee (Korean Ministry of Food and Drug Safety, Korea)

S10-2. 10:30-11:00
Antidiabetic effect of Amomum villosum water extracts in db/db mice
Kang-Beom Kwon (Wonkwang University Korean Medical School, Korea)

S10-3. 11:00-11:30
Understanding of functional food development process
Jeongmin Lee (Kyung Hee University, Korea)

S10-4. 11:30-12:00
The approval for functional materials of health functional foods 
Keum Soon Oh (National Institute of Food and Drug Safety Evaluation, 
Korea)

S10-5. 12:00-12:30
Curation methods to manage body weight with a set of products com-
prised of soybean supplements and tea
Chan-Su Rha (AMOREPACIFIC Corporation R&D Center, Korea)
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[S11] R&D strategy for anti-aging functional foods 

June 29 / Rm 204

Sponsored by Research Center for Anti-Aging Technology Development & NewTree Co., LTD.

Chairs : Hong Jin Lee (Chung-Ang University, Korea)
Seungwook (Kyungil University, Korea)

S11-1. 10:00-10:30
Two big trends in health food industry for aging society 
Sang Jun Lee (Holistic Bio Co., LTD., Korea)

S11-2. 10:30-11:00
Effects of Schisandrae Fructus for sarcopenia associated with aging
Cheol-min Kim (School of Medicine, Pusan National University, Korea)

S11-3. 11:00-11:30
Fingerroot as a novel oral anti-periodontitis agent in oral health foods
Yanti (Atma Jaya Catholic University of Indonesia, Indonesia)

S11-4. 11:30-12:00
Model animals and biomimetic systems for the anti-aging food research 
Kyungsu Kang (KIST Gangneung Institute of Natural Products, Korea)

S11-5. 12:00-12:30
Neuroprotective and neurorestorative values of dietary phytochemi-
cals: Adaptive cellular stress response is leading to new approach to dis-
ease prevention and treatment 
Jaewon Lee (College of Pharmacy, Pusan National University, Korea)
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[S12] Current and perspective of home meal replacement

June 29 / Rm 203

Sponsored by CJ CHEILJEDANG 

Chair : Seungwook (Kyungil University, Korea)

S12-1. 15:00-15:35
HMR shopper understanding with Nielsen big data and searching data
Jenny Shin (Nielsen Korea, Korea)

S12-2. 15:35-16:10
HACCP plan of home meal replacement food
Sungjo Kim (Korea Agency of HACCP Accreditation and Services, Korea)

S12-3. 16:20-16:55
Role of novel food freezing technology in manufacturing premium home 
meal replacement
Geun-Pyo Hong (Sejong University, Korea)

S12-4. 16:55-17:30
Technology and standardization on the cold chain distribution for the 
home meal replacement food
Jae Young Oh (Korea Conformity Laboratories, Korea)
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Special Sessions

[SS1] Scientific Writing 

June 27 / Rm 203

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

SS1-1. 15:30-18:00
Writing a research article: Theory, ethics, and practice
Sung-Kon Kim (Dankook University, Korea) 

[SS2] 50th Anniversary Special Lectures 1

June 28 / APEC Hall

Sponsored by Ottogi Co., Ltd.

Chair : Myong-Soo Chung (Ewha Womans University, Korea)

SS2-1. 14:20-15:10
Footsteps of its 50-year history for Korean Society of Food Science and 
Technology
Hyo-Sun Shin (Dongguk University, Korea)

SS2-2. 15:10-15:50
Future activities of KoSFoST preparing for the coming 50 years
Suk Hoo Yoon (Woosuk University, Korea)
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[SS3] 50th Anniversary Special Lectures 2

 June 28 / APEC Hall

Sponsored by Ottogi Co., Ltd.

Chair : Myong-Soo Chung (Ewha Womans University, Korea)

SS3-1. 16:00-16:40
Current state of food machinery industry of Korea  
Jae Kun Chun (Seoul National University, Korea)

SS3-2. 16:40-17:20
Progress of food chemistry and functional food science during the last 
half century in Korea
Hyong Joo Lee (Seoul National University, Korea)

SS3-3. 17:20-18:00
Accelerating Korea-ASEAN food community with appropriate technology 
Jae-Kwan Hwang (Yonsei University, Korea)
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[SS4] Current issues on education of food science and technology

June 29 / Rm 204

Symposium of Korean Faculty Association of Food Science and Technology

Chair : Hyung Hee Baek (Dankook University, Korea)

SS4-1. 15:00-15:40
A review on food engineering major
Seung Ju Lee (Dongguk University, Korea)

SS4-2. 15:40-16:20
Problem-solving strategy in the food industry
Bong Soo Noh (Seoul Women’s University, Korea)

SS4-3. 16:20-17:00
Panel Discussion
Bong Soo Noh (Seoul Women’s University, Korea)
Seung Ju Lee (Dongguk University, Korea)
Gi Hyung Ryu (Kongju National University, Korea)
Ki Hwan Park (Chung-Ang University, Korea)
Young Jin Choi (Seoul National University, Korea)
Sea Cheol Min (Seoul Women’s University, Korea)

17:00-17:30
General Assembly Meeting  
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Academic Division Symposium

[D1] Past, present, and future of fermented alcoholic beverage

June 27/ Rm206

Food Microbiology Division, KoSFoST

Chair : Hyungjae Lee (Dankook University, Korea)
Jin-Kyu Rhee (Ewha Womens University, Korea)

D1-1. 15:30-16:05
The overview of Makgeolli industry in Korea
Sung Kwan Yum (Seoul Jangsoo Co. Ltd., Korea)

D1-2. 16:05-16:40
The scientific and developmental direction for Korean traditional alco-
holic beverages
Heui-Yun Kang (Gyeonggi-do Agricultural Research and Extension Servic-
es, Korea)

D1-3. 16:50-17:25
Alteration of gut microbiota composition by short-term intake of alcohol 
and its reconstitution by Makgeolli
Eunjung Lee (Korea Food Research Institute, Korea)

D1-4. 17:25-18:00
Wine fermentation and production of ginseng berry wine
Young Tae Hahm (Chung-Ang University, Korea)
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[D2] Industrial use and value of carbohydrates 

June 27 / Rm207

Carbohydrate Division, KoSFoST

Chair : Jun-Seok Kum (Korea Food Research Institute, Korea)
Sang-Ho Yoo (Sejong University, Korea)

D2-1. 15:30-16:10 
Fundamental insights into starch modification
Kerry C. Huber (Brigham Young University-Idaho, USA)

D2-2. 16:10-16:40
Dual modification to empower starch functionality
Jung-Sun Hong (Korea Food Research Institute, Korea)

D2-3. 17:00-17:30
Industrial use of starches
Jung Sook Han (Samyang Corporation, Korea)

D2-4. 17:30-18:00
Preparation and characterization of amorphous granular starch (AGS)
Moo-Yeol Baik (Kyung Hee University, Korea)
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[D3] Sensory and consumer sciences: past, present, and future 

June 28 / Rm202

Sensory and Consumer Science Division, KoSFoST

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

D3-1. 10:00-10:10 
Evolution of sensory and consumer sciences
Hye-Seong Lee (Ewha Womans University, Korea)

D3-2. 10:10-10:45
Ensuring the consumer relevance of a company's internal sensory pro-
gram
Benoit Rousseau (The Institute for Perception, USA)

D3-3. 10:45-11:20
Exploring individual differences in food preference 
Erminio Monteleone (University of Florence, Italy)

D3-4. 11:30-12:00
Emotional and hedonic responses to sweet foods in sweet likers and 
dislikers 
Ji-Yoon Kim (Sempio Foods Company, Korea)

D3-5. 12:00-12:30
Sensory evaluation based studies for Korean fermented soybean paste 
(doenjang)
Han Sub Kwak (Korea Food Research Institute, Korea)
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[D4] Expansive high-tech method for food analysis

Food Analytical Science Division, KoSFoST

June 28 / Rm206

Sponsored by C&C Lab. Coporation, Dongil Shimadzu Coporation
RIGONG International Inc./Hitachi

Chair : Young-Jun Kim (Seoul National University of Science & Technology, Korea)  
Jang-Hyuk Ahn (CHA University, Korea)

D4-1. 10:00-10:30
A novel technique for food analysis using colorimetric sensor array
Su-Yeon Kim (World Institute of Kimchi, Korea)

D4-2 10:30-11:00 
Developement of analytical method for functional materials in tradi-
tional food
Ho-Jin Kim (National Agricultural Products Quality Management Service, 
Korea)

D4-3. 11:00-11:30
The science behind analytical techniques of measuring antioxidant poly-
phenolic contents in tea beverages
Youngmok Kim (Synergy Flavors, Inc., USA)

D4-4. 11:30-12:00
Improving laboratory quality through proficiency testing
Matthew Whetton (Chemistry for the Proficiency Testing Group, LGC, UK)
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D4-5. 12:00-12:30
Recent analytical techniques in food industry based on food safety 
issues
Young-Jun Kim (Seoul National University of Science & Technology, Korea)
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[D5] Benefits of soy food intake on intestinal health

Soy Processing & Utilization Division, KoSFoST

June 28 / Rm207

Chair : Young Sun Song (Inje University, Korea)

D5-1. 10:00-10:40
The effect of soy foods and soy components on gut health: Current 
knowledge and perspectives in clinical nutrition research 
Oh Yoen Kim (Dong-A University, Korea)

D5-2. 10:40-11:10
Health benefits of soy isoflavonoid metabolites produced by intestinal 
bacteria 
Toshihiko Osawa (Aichi Gakuin University, Japan)

D5-3. 11:10-11:50
Improvement of gut health by soybean-derived phytochemicals
Jong Sang Kim (Kyungpook national University, Korea)

D5-4. 11:50-12:30
Precautionary and therapeutic effects of fermented soybean product 
(Chungkookjang) on the Alzheimer’s disease and atopic dermatitis
Dae Youn Hwang (Pusan National University, Korea)
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[D6]   Food laws and regulations in the era of 4th industrial                          
revolution

Food Laws and Regulations Division, KoSFoST

June 28 / Rm202

Chairs : Haewon Jang (Korea Food Research Institute, Korea)
Kwang-Geun Lee (Dongguk University, Korea) 

D6-1. 15:30-15:55 
4th industrial revolution and food tech
NaNa Keum (Dongguk University, Korea)

D6-2. 15:55-16:20
Food science and technology policy reform in the era of the 4th industrial 
revolution
Gouk Tae Kim (KAIST Research Planning Center, Korea)

D6-3. 16:20-16:55
4th industrial revolution and curriculum of food science and technology
Kwang-Geun Lee (Dongguk University, Korea)

D6-4. 16:55-17:25
4th industrial revolution and food regulation of china
Jung-Jin Kim (Southwest University of Political Science and Law, China)

D6-5. 17:25-17:50
4th industrial revolution and the response of the food law
Joo Hyoung Lee (National Food Safety Information service, Korea)
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[D7] Innovations in food packaging and food safety

Food Packaging Division, KoSFoST

June 28 / Rm206

Chairs : Jun Tae Kim (Keimyung University, Korea)
Sea Cheol Min (Seoul Women's University, Korea)

D7-1. 15:30-16:15 
TEMPO-oxidized nanofibrillated cellulose film (NFC) incorporating gra-
phene oxide (GO) nanofillers
Young-Teck Kim (Virginia Tech., USA)

D7-2. 16:15-16:45
Metal oxides as nanomaterials in food packaging
Coralia V. Garcia (Keimyung University, Korea)

D7-3. 16:45-17:15
Development of active packaging technologies for kimchi
SeungRan Yoo (World Institute of Kimch, Korea)

D7-4. 17:15-17:45
Laser patterning and antifouling technology for food packaging systems
Youngjin Cho (Korea Food Research Institute, Korea)
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[D8]   Application of omics- and gene-based technologies to food 
safety research

Food Safety Research Division, KoSFoST

June 28 / Rm207

Chairs : Se-wook Oh (Kookmin University, Korea)
Jong-Kyung Lee (Hanyang Women’s University, Korea)

D8-1. 15:30-16:05 
On-site direct detection of allergenic foods using a novel ultrafast PCR 
system
Hae-Yeong Kim (Kyung Hee University, Korea)

D8-2. 16:05-16:40
Application of metabolomics to food safety research
Hyun-Jin Kim (Gyeongsang National University, Korea)

D8-3. 16:50-17:25
Omics based food poisoning virus monitoring system and gene discrimi-
nation module system
Junhyung Park (3BIGS CO. LTD., Korea)

D8-4. 17:25-18:00
Effects of prebiotic-like food ingredients on gut microbiome and food-
borne pathogen reduction
Si Hong Park (Oregon State University, USA)
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[D9]   Healthier and safe animal-derived foods through                                                
biotechnology

Animal Foods Division, KoSFoST

June 29 / Rm202

Chairs : Yohan Yoon (Sookmyung University, Korea)
Jong Youn Jeong (Kyungsung University, Korea)

D9-1. 10:00-10:30 
Impact of the use of polymyxin antimicrobials on the emergence of anti-
microbial resistance and safety of foods from animal origin
Kwangcheol Casey Jeong (University of Florida, USA)

D9-2. 10:30-11:00
Establishment of intervention method using a cocktail of milk oligosac-
charide to promote brain development of offspring in a mouse model 
inheriting perturbed maternal gut microbiota 
Shirota Tochitani (Suzuka University of Medical Science, Japan)

D9-3. 11:00-11:30
Control technology of meat managing and aging though low tempera-
ture 
Hack-Youn Kim (Kongju National University, Korea)

D9-4. 11:30-12:00
Beneficial effect of symbiotic fermented milk on gut health and modula-
tion of gut microbiota
Ji Young Lee (Seoul Dairy Cooperative, Korea)

D9-5. 12:00-12:30
Effect of milk protein supplement with resistance training on muscle 
function
Yanghoon Peter Jung (Innovative Hub, CJ CheilJedang, Korea)
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[D10] Emerging sterilization technology of foods

Food Engineering Division, KoSFoST

June 29 / Rm 206

Chairs : Suyong Lee (Sejong University, Korea)
Hyun-Seok Kim (Kyonggi University, Korea)

D10-1. 10:00-10:30
High-pressure processing as an alternative sterilization technology in 
the food industry
Eun-Jung Lee (Sejong University, Korea)

D10-2. 10:30-11:00
X-ray irradiation as a novel antimicrobial technology for food safety and 
its mode of action
Jae-Won Ha (Hankyong National University, Korea)

D10-3. 11:00-11:30
Cold plasma for pasteurization and innovative curing process of meat 
and meat products
Cheorun Jo (Seoul National University, Korea)

D10-4. 11:30-12:00
Using superheated steam in food processing and sterilization
Eun Kyung Cho (DASON Co., Ltd, Korea)

D10-5. 12:00-12:30
Application of cold plasma technology in food production, postharvest 
preservation and microbial food safety
Yeong Ji Oh (Seoul Women's University, Korea)



38

[D11]   Lipid science: recent research trends in lipids and its                 
biofunctionality  

June 29 / Rm 207

Lipid Science Division, KoSFoST

Chairs : JaeHwan Lee (Sungkyunkwan University, Korea)
Byung Hee Kim (Sookmyung Women’s University, Korea)

D11-1. 10:00-10:25 
Memories of lipid science division for 33 years since 1985
Suk Hoo Yoon (Woosuk University, Korea)

D11-2. 10:25-11:05
What we learned from the small animals: Conjugated linoleic acid (CLA) 
and body fat regulation
Yeonhwa Park (University of Massachusetts, USA)

D11-3. 11:05-11:35
Approach to the low digestible fats and oils
Ki-Teak Lee (Chungnam National University, Korea)

D11-4. 11:35-12:05
Investigation of sensory characteristics and oxidative stability in deep-
fat frying process
Eui-Cheol Shin (Gyeongnam National University of Science and Technolo-
gy, Korea)

D11-5. 12:05-12:30
The study of Jeju horse oil to enhance utilization and solubilization
Jiyeon Chun (Jeju National University, Korea)
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[D12] Studies on domestic production of craft beer

Brewing Science Division, KoSFoST

June 29 / Rm 201

Chair : Tae-Wan Kim (Korea Food Research Institut, Korea)

D12-1. 15:00-15:35 
Development of flavor improvement brewing yeast and application of 
beer brewing
Heui-Yun Kang (Gyeonggi-do Agricultural Research and Extension Services 
(GARES), Korea)

D12-2. 15:35-16:10
The development of rice beer with various functions for customers’ sat-
isfaction
Jungha Kim (Vaneheim Brewing Company, Korea)

D12-3. 16:20-16:55
Selection of rice varieties for rice beer production and rice beer manu-
facturing technology research
Sea-Kwan Oh (Rural Development Administration, Korea)

D12-4. 16:55-17:30
Physiochemical characteristics and brewing properties of rice beer
Chul Cheong (Seoul Venture University, Korea)
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[D13] Colon cancer and food

Health Functional Foods Division, KoSFoST

June 29 / Rm 202

Chairs : Jong-Sang Kim (Kyungpook National University, Korea)
Sung-Joon Lee (Korea University, Korea)

D13-1. 15:00-15:35 
Colorectal cancer treatment and diet
Gyung Mo Son (Pusan National University Yangsan Hospital, Korea)

D13-2. 15:35-16:10
Inhibition of proliferation signaling pathways in human colorectal can-
cer cells by caffeic acid derivatives
Feng-Yao Tang (China Medical University, China)

D13-3. 16:20-16:55
Fiber intake and colorectal cancer
NaNa Keum (Dongguk University, Korea)

D13-4. 16:55-17:30
Development of functional food materials using cancer cell–selective 
killing compounds and targeted food processing
Sanguine Byun (Incheon National University, Korea)
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[D14] Convergence technology for sea food industry 4.0

Aquatic Food Products Division, KoSFoST

June 29 / Rm 206

Chairs : Yang-Bong Lee (Pukyong National University, Korea)
Taek-Jeong Nam (Pukyong National University, Korea) 

Jin-Hong Kim (KSI: Korea Surimi Institute, Korea)

D14-1. 15:00-15:35 
Biofilm formation and removal: implication for food safety
Lynne McLandsborough (University of Massachusetts, USA)

D14-2. 15:35-16:10
A proposal for the construction of intelligent unmanned aquaculture 
platform
Sang Jung Ahn (Korea Institute of Marine Science & Technology Promo-
tion (KIMST), Korea)

D14-3. 16:20-16:55
Big data in food science and industry
Dae-Heung Jang (Pukyong National University, Korea)

D14-4. 16:55-17:30
Food 3D printing for liquid viscous food material
In Hwan Lee (Chungbuk National University, Korea)
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[D15]   Food product deveopment research using functional food 
ingredient for food industry  

Product Development Division, KoSFoST

June 29 / Rm 207

Chair : Han-Seung Shin (Dongguk University, Korea) 
  Young-Jun Kim (Seoul National University of Science and Technology, Korea) 

D15-1. 15:00-15:35 
Nature of successful functional food products in markets
Yongsoo Chung (Pepsico Company, USA)

D15-2. 15:35-16:10
Development of functional materials using enzyme converted product 
of soyisoflavone
Jong-Eun Kim (Dongguk University, Korea)

D15-3. 16:20-16:55
Nanotechnology in functional food product development: An effective 
tool for delivery of nutraceuticals or functional ingredients
Jayanta Kumar Patra (Dongguk University, Korea)

D15-4. 16:55-17:30
Physicochemical characteristics and product development of strawberry
Youngjae Shin (Dankook University, Korea)
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Young Scientist Lectures

[YSL1] Young Scientist Lecture 1

June 27 / Rm202

Chair : Hojin Heo (Gyeongsang National University, Korea)
Tae-Sik Park (Gachon University, Korea)  

YSL1-1. 10:30-10:55
Edible oleogels based on foam structured hydroxypropyl methylcellu-
lose: preparation, characterization, and potential applications
Im Kyung Oh (Sejong University, Korea)

YSL1-2. 10:55-11:20
Microbial levels in indigenous spices of india and significance of 
irradiation
Sudha Rani Ramakrishnan (Kyungpook National University, Korea)

YSL1-3. 11:20-11:45
Synergy effect through combination of marine carotenoid, fucoxanthin 
and milk products on its stability, bioavailability and anti-obesity activity
Il Kyoon Mok (Seoul National University; Korea Institute of Science and 
Technology, Korea)

YSL1-4. 11:45-12:10
Disinfesting and drying food materials using radio frequency (RF) heat-
ing and its moisture sorption characteristics
Daeung Yu (Seoul National University, Korea)
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YSL1-5. 12:10-12:35
Antioxidant effects of anthocyanins through the inhibition of NADPH 
oxidase activity
Sang Gil Lee (Pukyong National University, Korea)

YSL1-6. 12:35-13:00
Microbiome research using the high- throughput next generation 
sequencing and bioinformatics tools for ensuring food safety
Sun Ae Kim (Ewha Womans University, Korea)

YSL1-7. 13:00-13:25
Potential materials for food packaging from halloysite nanotubes load-
ed essential oil as a natural active agent
Min Hyeock Lee (Korea University, Korea)
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[YSL2]  Young Scientist Lecture 2

June 27 / Rm203

Chairs : Hyungjae Lee (Dankook University, Korea)
Seung Hwan Lee (Andong National University, Korea)

YSL2-1. 10:30-10:55
New aspect of Clostridium perfringens as intestinal bacteria and its role 
in brain disorder
 Heeyoung Lee (Sookmyung Women's University, Korea)

YSL2-2. 10:55-11:20
Extraction of plant polyphenols by green extraction methods
 Kashif Ameer (Chonnam National University, Korea)

YSL2-3. 11:20-11:45
Rapid and selective detection of foodborne pathogens using the electro-
chemical immunosensor with dielectrophoretic concentration
Inae Lee (Korea Institute of Science and Technology, Korea)

YSL2-4. 11:45-12:10
Development of rapid on-site detection methods for animal species 
using loop-mediated isothermal amplification (LAMP)
Mi-Ju Kim (Kyung Hee University, Korea)

YSL2-5. 12:10-12:35
Development of a bacteriophage cocktail to control Salmonella 
Typhimurium in fresh produce
Jaewoo Bai (Seoul National University, Korea)
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YSL2-6. 12:35-13:00
Visible biosensing strategy with aggregation of gold nanoparticles medi-
ated by bifunctional linkers
Youngsang You (University of Wisconsin-Madison, USA)

YSL2-7. 13:00-13:25
Photodynamic inactivation by 405 nm light emitting diode against food-
borne pathogens on ready-to-eat foods and its antibacterial mechanism
Min-Jeong Kim (Korea Food Research Institute, Korea; National University 
of Singapore, Singapore)
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Graduate Student Oral Competitions

[GS1] Ph.D. Candidate

June 27 / Rm206

Chair : Ji Yeon Kim (Seoul National University of Science and Technology, Korea) 

GSD-1. 10:30-10:50
Physical modification of potato starch by mild heating and 
freeze-thawing in the presence of different gums
Chen Zhang (Korea University, Korea)

GSD-2. 10:50-11:10
Size-controlled synthesis of monodisperse starch-based magnetic poly-
mer beads through molecular rearrangement of glucans from natural 
starch
Ke Luo (Kyung Hee University, Korea)

GSD-3. 11:10-11:30
Influence of ultrasound application on brining kinetics and textural 
properties of Chinese cabbage brined at different NaCl concentrations
Chang Cheng Zhao (Chonnam National University, Korea)

GSD-4. 11:30-11:50
A switchable linker-based immunoassay for ultrasensitive visible detec-
tion of Salmonella in tomatoes
Jungwoo Hahn (Seoul National University, Korea)

GSD-5. 12:00-12:20
Effects of glycerol and sucrose fatty acid ester on retrogradation of rice 
cake
Seonmin Oh (Kyung Hee University, Korea)
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GSD-6. 12:20-12:40
Nitrate-respiring sporeformer as a source of nitrite in powdered infant 
formula
Tae Jin Cho (Korea University, Korea)

GSD-7. 12:40-13:00
Sargassumhorneriethanol extract amelioratesallergic responses in IgE-
activated mast cells and house dust mite/DNCB-induced atopic dermati-
tis in Nc/Nga mice model
Eui Jeong Han (Chonnam National University)
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[GS2]  M.S. Candidate

Sponsored by Food Research Institutes Directors' Council

June 27 / Rm207

Chair : Hyun-Jung Chung (Chonnam National University, Korea) 

GSM-1. 10:30-10:50
Isoflavone profile and antioxidant capacity of puffed black beans 
(Glycine max (L.) Merr.)
JiHyun Kim (Kyung Hee University, Korea)

GSM-2. 10:50-11:10
Photo-oxidation of (-)-epigallocatechin-3-gallate, a green tea polyphe-
nol by dietary photosensitizers
Eiseul Song (Seoul Women’s University, Korea)

GSM-3. 11:10-11:30
Parthenolide, a feverfew-derived compound, suppresses the obesity-
induced inflammation in co-culture system and high-fat diet-challenged 
C57BL/6J mice: Activation of Nrf2/Keap1 pathway
Chae-Young Kim (Korea University, Korea)

GSM-4. 11:30-11:50
Isolation and characterization of potential GABA-producing microorgan-
ism from Vietnamese and Korean fermented fish products
Thi Thu Thao Vo (Gachon University, Korea)
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GSM-5. 12:00-12:20
Improvement of curcumin stability in various storage environments 
through nanoemulsion system
Su Jung Hong (Keimyung University, Korea)

GSM-6. 12:20-12:40
Effects of ginseng (Panax ginseng) saponin on storage stability of soy-
milk 
Jongheon Kim (Seoul National University, Korea)

GSM-7. 12:40-13:00
Elucidation of the processing performance of turanose in rice flour sys-
tems: Rheology, microstructure, and water mobility
Yujin Park (Sejong University, Korea)
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Invited Posters

June 27 (Wed) - June 29 (Fri) / 1F Exhibition & Poster Hall

2011 Distinguished Lifetime Achievement Award

IP-01 25 years dedicated to non-thermal processing research
Jiyong Park1*

1Department of Biotechnology, Yonsei University, Korea

2014 Distinguished Lifetime Achievement Award

IP-02  The role of amylopectin chain length in the formation of low-digestible 
fraction in amylosucrase-modified waxy potato starches co-cyrstallized 
with amylose
Ha Ram Kim1, Tae Wha Moon1*

1Department of Agricultural Biotechnology, Seoul National University, 
Korea

2015 Distinguished Lifetime Achievement Award

IP-03  Non-thermal processing and edible protein films in the field of food 
preservation
Kyung Bin Song1*

1Department of Food Science and Technology, Chungnam National Univer-
sity, Korea

2016 Distinguished Lifetime Achievement Award

IP-04  Kinetics of thermal degradation and isomerization and of β-carotene 
at various heating conditions
Suk Hoo Yoon1*

1Department of Food Science and Biotechnology, Woosuk University, 
Korea
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2017 Distinguished Lifetime Achievement Award

IP-05  Multifunctional bio-nanocomposite films for food packaging applications
Jong-Whan Rhim1*

1Center for Humanities and Sciences and Department of Food and Nutri-
tion, Kyung Hee University, Korea

2011 Outstanding Cited Paper Award

IP-06  Cronobacter sakazakii : Prevalence, characteristics, and biocontrol for 
ready-to-eat foods
Jong-Hyun Park1*, Stevenson Forsythe2, Young-Duck Lee3

1Gachon University, Korea, 2Nottingham Trent University, UK, 3Seowon 
University, Korea

2012 Outstanding Cited Paper Award

IP-07  Identification of anti-inflammatory active peptide from black soybean 
treated by high hydrostatic pressure after germination
Min Young Kim1, Heon Sang Jeong1*

1Depatment of Food Science and Biotechnology, Chungbuk National Uni-
versity, Korea

2013 Outstanding Cited Paper Award

IP-08  Ultra high pressure extraction (UHPE) of ginsenosides from Korean 
Panax ginseng powder
Jae-Sung Shin1, Soon-Cheol Ahn2, Sung-Won Choi3, Dong-Un Lee4, Byung-
Yong Kim1, Moo-Yeol Baik1*

1Department of Food Science and Biotechnology, Institute of Life Science 
and Resources, Kyung Hee University, Korea, 2Department of Microbiology 
and Immunology, Pusan National University School of Medicine, Korea, 
3Hotel and Culinary Art Division, Osan University, Korea, 4Department of 
Food Science and Technology, Chung-Ang University, Korea
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2016 Outstanding Cited Paper Award

IP-09   Molecular characteristics, biofilm-forming abilities, and quorum 
sensing molecules in Vibrio parahaemolyticus strains isolated from 
marine and clinical environments in Korea
Furkanur Rahaman Mizan1, Sang-Do Ha1*

1Advanced Food Safety Research group, BrainKorea21 Plus, Chung-Ang 
University, Korea

2017 Outstanding Cited Paper Award

IP-10 Bioactive compounds and bioactivities of pear
Jae-Hak Moon1*, Jeong-Yong Cho1

1Department of Food Science & Technology, and BK21Plus Program, Chon-
nam National University, Korea

2009 InGye Award

IP-11   Green application of ionizing and nonionizing radiations for improving 
food safety and extraction efficiency
Joong-Ho Kwon1*, Y. Jo1, K. Ameer1, G.-R. Kim1, H.-K. Kyung1, N. Chung1

1School of Food Science and Biotechnology and BK21Plus Creative Innova-
tion Group, Kyungpook National University, Korea 

2011 InGye Award

IP-12  Antioxidant and neuroprotective effects of phenolic compounds from 
Epidemium koreanum against oxidative stress
Gun-Hee Kim1*, Miran Jang1

1Plant Resources Research Institute, Duksung Women’s University, Korea

2013 InGye Award

IP-13  Effects of soybean phospholipids on the auto- and photosensitized-
oxidation of water-in-canola oil emulsion 
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Eunok Choe1*

1Inha University, Korea

2010 HwangPah FSB Promotion Award

IP-14  Characterization of isolated strains from Korean traditional fermented 
foods: Physiological properties, safety, functionality, and suitability 
for fermentation
Na-Kyoung Lee1, Seong-Il Lim2, Dae-Kyung Kang3, Young-Seo Park4, Yu-Jin 
Kim5, Hyun-Dong Paik1*
1Department of Food Science and Biotechnology of Animal Resources, 
Konkuk University, Korea, 2Research Group of Gut Microbiome, Korea 
Food Research Institute, Korea, 3Department of Animal Resources Science, 
Dankook University, Korea, 4Department of Food Science and Biotechnol-
ogy, Gachon University, Korea, 5Korean Culture Center of Microorganisms, 
Korea

2012 HwangPah FSB Promotion Award

IP-15  Chitosan based nano-scale nutrient delivery system for improving 
bioactivities of food compounds
Hyeon Gyu Lee1*, EunSuh Kim1, Ji-Soo Lee1

1Department of Food and Nutrition, Hanyang University, Korea

2014 HwangPah FSB Promotion Award

IP-16  Effects of essential oils in gamguk (Chrysanthemum indicum Linné) 
flowers on neuronal PC-12 cells against oxidative stress
Bong Han Lee1, Gun Hee Kim2, Dae-Ok Kim1*

1Graduate School of Biotechnology and Skin Biotechnology Center, Kyung 
Hee University, Korea, 2Department of Foods and Nutrition, Duksung 
Women’s University, Korea
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2015 HwangPah FSB Promotion Award

IP-17 Plant derived lactic acid bacteria, a new source of probiotics
Bo Bo1,2, Nam Soo Han1*

1Brain Korea 21 Center for Bio-Resource Development, Division of Animal, 
Horticultural, and Food Sciences, Chungbuk National University, Korea, 
2Biotechnology Research Department, Ministry of Education, Myanmar

2015 Enzyme Technology Award

IP-18  Amylosucrase as a valuable transglycosylation tool for food biotechnology 
and applied sciences
Cheon-Seok Park1*

1Graduate School of Biotechnology and Institute of Life Science and 
Resources, Kyung Hee University, Korea 

2017 Enzyme Technology Award

IP-19   Lipase-cataylzed synthesis and chracterization of multi-functional 
emulsifiers
Pahn-Shick Chang1*

1Department of Agricultural Biotechnology, Center for Food and Biocon-
vergence, and Research Institute for Agriculture and Life Sciences, Seoul 
National University, Korea

2011 Ottogi Academic Award

IP-20  Microbiome-based commercial development and export of probiotics 
and pharmabiotics of human origin
Geun Eog Ji1*

1Department of Food and Nutrition, Research Institute of Human Ecology, 
Seoul National University, Korea
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2012 Ottogi Academic Award

IP-21 Bioactivity and utilization of germinated brown rice
Seung-Taik Lim1*, Dong-Hwa Cho1, Jae-Wook Yoon2, Hyun-Jung Chung3, 
Jong-Yea Kim4, Ahra Cho1

1Department of Biotechnology, College of Life Sciences and Biotechnology, 
Korea University, Korea, 2Korean Intellectual Property Office, Korea, 3Divi-
sion of Food and Nutrition, Chonnam National University, Korea, 4Depart-
ment of Food Science and Biotechnology, Kangwon National University, 
Korea

2013 Ottogi Academic Award

IP-22  Analysis of trace volatile component for identification of odor and 
geographical origin
Bong Soo Noh1*

1Department of Food Science and Technology, Seoul Women’s University, 
Korea

2014 Ottogi Academic Award

IP-23  Panduratin A: Targeting triple functions for anti-obesity, skin anti-
aging, and exercise capacity
Jae-Kwan Hwang1*

1Department of Biotechnology, Yonsei University, Korea

2016 Ottogi Academic Award

IP-24  The colloidal properties of coffee brews by different water types and 
re-boiling times
Jung Hee Woo1, Hyun Jin Park1*

1School of Life Science and Biotechnology, Korea University, Korea
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2017 Ottogi Academic Award

IP-25   Monitoring of arsenic contents in domestic rice, its assessment of 
human risk for daily intake, and bioaccessibility of arsenic in cooked 
rice
Kwang-Won Lee1*, Seul Gi Lee1

1Department of Biotechnology, College of Life Sciences and Biotechnology, 
Korea University, Korea

2009 Excellence in Food Technology Award

IP-26  Anti-inflammatory effects of Weissella cibaria and Pediococcus 
acidilactici in DSS-induced colitis mice
Chulsung Huh1,3*, Heesung Shin1, Inseon Kim2, Eunji Kim1

1Graduate School of International Agricultural Technology, Seoul National 
University, Korea, 2Department of Agricultural Biotechnology, Seoul 
National University, Korea, 3Institute of Green-Bio Science and Technology, 
Seoul National University, Korea

2015 Excellence in Food Technology Award

IP-27  Antidepressant-like effects of the root bark of the mulberry tree 
(Morus alba), in rats: Involvement of the serotonergic system
Dong Wook Lim1, Daeseok Han1*

1Research group of Functional Food Materials, Korea

2009 Outstanding Research Award

IP-28  One-pot synthesis of cyclic glucan mixture from sucrose by combined 
treatment of two different glycosyltransferase
Jung-Hwan Kim1, Sang-Ho Yoo1*

1Department of Food Science and Biotechnology and Carbohydrate Bio-
product Research Center, Sejong University, Korea
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2009 Outstanding Research Award

IP-29  Role of moisture on lipid oxidation in lipids and development of 
method for determining antioxidant-prooxidant balance in oils
JaeHwan Lee1*

1Department of Food Science and Biotechnology, Sungkyunkwan Univer-
sity, Korea

2010 Outstanding Research Award

IP-30  Research on formation and mutagenicity of heat induced chemical 
contaminants in food
Han-Seung Shin1*

1Department of Food Science and Biotechnology and Research Institute of 
Biotechnology and Medical Converged Science, Dongguk University, Korea

2011 Outstanding Research Award

IP-31  Novel food processing engineering development for food safety and 
preservation
Sea Cheol Min1*

1Department of Food Science and Technology, Seoul Women’s University, 
Korea

2012 Outstanding Research Award

IP-32  Improving validity, reliability, and interpretability of consumer 
perception and acceptance measurements in sensory and consumer 
science
Hye-Seong Lee1*

1Department of Food Science and Engineering, Ewha Womans University, 
Korea
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2013 Outstanding Research Award

IP-33 Development of phytoceuticals for human wellness
Ki Won Lee1,2*, Hee Yang2

1Department of Agricultural Biotechnology, Seoul National University, 
Korea, 2Wellness Emergence Center, Advanced Institutes of Convergence 
Technology, Seoul National University, Korea

2015 Outstanding Research Award

IP-34  Development of granular dextrin by dry reaction of starch with organic 
acids or anionic polysaccharides
Hyun-Seok Kim1*

1Department of Food Science and Biotechnology, Kyonggi University, 
Korea

2017 Outstanding Research Award

IP-35  A novel strategy for dietary regulation of inflammatory responses 
through alteration of energy metabolism in macrophages
Seungmin Yu1, Wooki Kim1*

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

2018 Outstanding Research Award

IP-36  Development of novel preservative techniques of muscle-based foods 
using high pressure
Geun-Pyo Hong1*

1Department of Food Science and Biotechnology, Sejong University, Korea
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Timetable for Poster Sessions

June 27 (Wed) - June 29 (Fri) / 1F Exhibition & Poster Hall

Session Time Poster Number Area

Poster 
Presentation 1

June 27 (Wed)
15:30-18:00

P06 001-036 Carbohydrate
P07 001-022 Nutrition

P12 001-113 Food Microbiology, 
Fermentation & Enzyme

P16 001-028 Biotechnology

Poster 
Presentation 2

June 28 (Thu) 
10:00-12:30

P01 001-091 Food Analysis
P10 001-104 Food Hygiene & Safety

Poster 
Presentation 3

June 28 (Thu)
15:30-18:00

P02 001-019 Aquatic Food Products
P03 001-009 Soybean Processing
P04 001-011 Sensory Evaluation & etc.
P05 001-011 Lipid Science
P08 001-032 Food Preservation & Packaging
P15 001-086 Food Chemistry

Poster 
Presentation 4

June 29 (Fri)
10:00-12:30

P09 001-033 Product Development
P13 001-039 Food Engineering
P14 001-123 Food Processing

Poster 
Presentation 5

June 29 (Fri)
15:00-17:30 P11 001-200 Health Functionality

Poster Presentation Guideline
1.  Poster presenters are required to set up posters on pre-assigned locations 30 minutes prior to the 

start of the poster session.
2.  All posters must be remained on display during poster session. Authors should attend at least one 

hour     for their posters. Outstanding posters will be selected during poster session.
3.  Presenters should prepare tapes (both sides) for poster display. The use of tacks, pins, and staples 

are not allowed.
4.  Tear-down must be completed within 15 minutes after the poster session has ended. Posters left up         

after the tear-down period will be removed for disposal.



Poster Presentation
List
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P01. Food Analysis

P01-001 Geographical origin discriminant analysis of chia (Salvia hispanica L.) seeds 
using hyperspectral imaging analysis
Hee-Chul Kim1*, Ji-Young Choi1, Hyeon-Jeong Lee1, Su-Hyeon Heo1, Se-Jin Park1, 
Su-In Bae1, Kwang-Deog Moon1,2

1School of Food Science & Biotechnology, Kyungpook National University, Korea, 
2Food and Bio-industry Research Institute, Kyungpook National University, Korea

P01-002 Profiling the ganglioside in edible milks by mass spectrometry
Hyun June Lee1*, Unyoung Kim2, Nari Seo3, Hyunjoo An3, Jaehan Kim1

1Department of Food and Nutrition, Chungnam National University, Korea, 2Glycan Co., 
Ltd., Korea, 3Graduate School of Analytical Science and Technology, Chungnam 
National University, Korea

P01-003 Flavor characterization of cold brew coffee in comparison to espresso and drip 
coffees
Siyeon Rhi1*, Seung Taik Lim1

1Department of Biotechnology, College of Life Sciences and Biotechnology, Korea 
University, Korea

P01-004 Antioxidant and anit-aging activities of UVC-irradiated mulberry (Morus alba L.) 
leaves
Yeong Hee Jeon1*, Mi Jin Kim2, Sang Won Choi1
1Department of Food Science and Nutrition, Daegu Catholic University, Korea, 
2Saimdang Cosmetic Co., Korea

P01-005 Isolation and identification of α-glucosidase inhibitors from UVC-irradiated 
mulberry (Morus alba L.) leaf
Yeong Hee Jeon1*, Dan Hee Park1, Chae Yeon Hwang1, Sang Won Choi1
1Department of Food Science and Nutrition, Daegu Catholic University, Korea

P01-006 Optimization and validation of analytical method for development of functional 
food using Aster glehni
Sang Ho Lee1,2*, Hee Won Song1, Mi Kyung Lim1, Eun Hye Han1,2

1R&D center, Koreaeundan, Korea, 2Department of Integrated Biomedical and Life 
Sciences, Graduate School, Korea University, Korea

P01-007 Identification and quantification of taurine in commercial beverages by high 
performance liquid chromatography coupled with tandem mass spectrometry 
(HPLC-MS/MS)
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Sunyoung Kim1*, Youngtae Koo1, Bongkeun Park1, Eunjung Han1, Jinsoo Kim1, Jonggab 
Yim1, Sunyoung Park1

1Food Safety Center, Food R&D Division, Kwangdong Pharm Co., Ltd., Korea

P01-008 Safety evaluation of Aster glehni extracts for use as functional food ingredients
Eun Hye Han1,2*, Kyung Mi Lee1, Hee Won Song1, Mi Kyung Lim1

1R&D center, Koreaeundan, Korea, 2Department of Integrated Biomedical and Life 
Sciences, Graduate School, Korea University, Korea

P01-009 Volatile flavor compounds from Shingo pear (Pyrus pyrifolia cv. Niitaka)
Mi Young Kim1*, Won Ho Seo1, Ying Huang1

1Food Research Insititute, Ourhome Co., Ltd., Korea

P01-010 Simultaneous analysis of phenolic compounds in Rubus species by UPLC-PDA
Ji Wung Kwon1*, Kyu Seo Chae1, Mi Seon Baek1, Eun Hye Ryu1

1Berry & Biofood Research Institute, Korea

P01-011 Vitamin B1 and B3 contents of Vietnamese fried rice
Gi-Ppeum Kim1*, Young-Sun Hwang2, Sang Hoon Lee3, Youngmin Choi3, Myoung-Gun 
Choung1

1Department of Herbal Medicine Resource, Kangwon National University, Korea, 
2Department of Biology, University of Texas-Arlington, USA, 3Food and Nutrition 
Division, National Academy of Agricultural Sciences, Rural Development 
Administration, Korea

P01-012 Vitamin B2 contents of Vietnamese rice noodles
Gi-Ppeum Kim1*, Young-Sun Hwang2, Sang Hoon Lee3, Youngmin Choi3, Myoung-Gun 
Choung1

1Department of Herbal Medicine Resource, Kangwon National University, Korea, 
2Department of Biology, University of Texas-Arlington, USA, 3Food and Nutrition 
Division, National Academy of Agricultural Sciences, Rural Development 
Administration, Korea

P01-013 Flavonoids in different parts of common buckwheat and tartary buckwheat 
during growth
Jaecheol Kim1*, Keum Taek Hwang1

1Department of Food and Nutrition, and Research Institute of Human Ecology, Seoul 
National University, Korea

P01-014 Determination of vitamin C in vitamin C emphasized beverages by HPLC/DAD 
methods
Eun Jung Lee1*, Cheong-Tae Kim1, Seongjin Park1

1Food Safety Research Team, Nongshim Co., Ltd., Korea



65

P01-015 Analysis of sugars in soft drink by HPLC-ELSD
Eun Jung Lee1*, Soohyun Lim1, Cheong-Tae Kim1, Seongjin Park1

1Food Safety Research Team, Nongshim Co., Ltd., Korea

P01-016 Validation of analysis method of sodium using ICP/OES
Eun Jung Lee1*, Seung Lim Baek1, Cheong-Tae Kim1, Seongjin Park1

1Food Safety Research Team, Nongshim Co., Ltd., Korea

P01-017 Regional discrimination of Agaricus bisporus mushroom in Korea using the 
natural stable isotope ratios
Seung-Hyun Kim1*, So-Yeon Kim1, Yeon-Ju An1, Yu-Jin Yang1, Chang Kwon1, Jae-Gu Han2, 
Won-Sik Kong2, Ill-Min Chung1

1Department of Crop Science, College of Sanghuh Life Science, Konkuk University, 
Korea, 2National Institute of Horticultural and Herbal Science, Rural Development 
Administration, Korea

P01-018 Comparative analysis of targeted phenolic compound in organic, pesticide-free, 
conventional rice (Oryza sativa L.) by LC-ESI-MS/MS
Seung-Hyun Kim1*, Yeon-Ju An1, Chang Kwon1, Yu-jin Yang1, So-Yeon Kim1, Ill-Min Chung1

1Department of Crop Science, College of Sanghuh Life Science, Konkuk University, Korea

P01-019 Organic authentication study using compound-specific δ13C and δ15N analysis of 
amino acids and fatty acids: Improving discrimination among organic, 
pesticide-free, and conventional rice (Oryza sativa L.)
Seung-Hyun Kim1*, Yu-Jin Yang1, So-Yeon Kim1, Yeon-Ju An1, Ill-Min Chung1

1Department of Crop Science, College of Sanghuh Life Science, Konkuk University, Korea

P01-020 Changes in volatile and non-volatile compounds of model kimchi through 
fermentation by lactic acid bacteria
Yun-Jeong Choi1*, Sojin Yong1, Sung-Hee Park1, Mi-Ai Lee1

1World Institute of Kimchi, Korea

P01-021 Quality evaluation of commercial kimchi red pepper powders based on 
appearance
Sojin Yong1*, Yun-Jeong Choi1, Sung-Hee Park1, Mi-Ai Lee1

1World Institute of Kimchi, Korea

P01-022 Change of physicochemical characteristics and sensory evaluation of fermented 
wheat for the development of law-salt gochujang
Kwang Kun Park1*, Joo Hee Kim1, Jin Seon Kim1, Ji In Park1, Eun Ju Yang2, Sang Ho Oh1

1Maeilfoods Co., Ltd, Korea, 2Jeonnam Bioindustry, Korea
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P01-023 Monitoring of natural sweeteners in food using HPLC
Youjin Shin1*, Ayoung Kim1, Jung-Bok Kim1, Jae-Wook Shin1

1Korea Advanced Food Research Institute, Korea

P01-024 Safety evaluation of food preservatives
Ayoung Kim1*, You Jin Shin1, Jung Bok Kim1, Jae Wook Shin1

1Korea Advanced Food Research Institution, Korea

P01-025 Rapid identification of gamma-irradiated soybeans using SPME-GC/MS
Beom-Seok Song1*, Ki-Chang Lee1, Jae-Kyung Kim1, Ha-Young Park1, Jong-Heum Park1

1Korea Atomic Energy Research Institute, Korea

P01-026 Physicochemical properties and antioxidant activities of aged black ginger 
during heat treatment processing
Hun Hwan Kim1*, Soo Jung Lee2, Hae In Kim1, Sung Hee Kim1, Yoon Ho Chung3, Nak Ju 
Sung1,4

1Department of Food Science and Nutrition, Gyeongsang National University, Korea, 
2Institute of Agriculture and Life Science, Gyeongsang National University, Korea, 
3Namhaegun Blackgarlic Co., Ltd., Korea, 4Research Institute of Natural Science, 
Gyeongsang National University, Korea

P01-027 Screening of natural plants for the production of aged black ginger composites 
for improvement of hyperlipidemia
Hwi Geon Cheon1*, Hun Hwan Kim1, Soo Jung Lee2, Kyung Tea Jung3, Seung Yong Kang3, 
Nak Ju Sung1,4

1Department of Food Science and Nutrition, Gyeongsang National University, Korea, 
2Institute of Agriculture and Life Science, Gyeongsang National University, Korea, 
3Namhaegun Blackgarlic Co., Ltd., Korea, 4Research Institute of Natural Science, 
Gyeongsang National University, Korea

P01-028 Classification of salt using hyperspectral short wave infrared (SWIR) image 
analysis
Ji-Young Choi1*, Hyeon-Jeong Lee1, Hee-Chul Kim1, Su-Hyeon Heo1, Su-In Bae1, Se-Jin 
Park1, Kwang-Deog Moon1,2

1School of Food Science and Biotechnology, Kyungpook National University, Korea, 
2Food and Bio-industry Research Institute, Kyungpook National University, Korea

P01-029 Discrimination of garlic origin using fourier transform near infrared 
spectroscopy
Hyun Jung Kim1*, Byeong Gon Sin1, Ji Hye Lee1, Dong Jin Kang1, Eun Hee Jang1, Hye Kyung 
Kim1

1Experiment Research Institute, National Agricultural products Quality management 
Service, Korea
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P01-030 Development and validation of ethyl carbamate analysis methods in various 
food matrixes by using GC/MS
Sehun Choi1*, Jiung Lim1, Myung-Sub Chung1, Jihyun Lee1

1Department of Food Science and Technology, Chung-Ang University, Korea

P01-031 Prospect of electronic sensing as an alternative to photostimulated 
luminescence technique in the detection of irradiated black pepper powder
Minji Choi1*, Yunhee Jo1, Namhyeok Chung1, Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook National University, Korea

P01-032 Identification of PSL and TL detection markers and electronic tongue patterns in 
irradiated dried shrimps
Namhyeok Chung1*, Sudha Rani Ramakrishinan1, Hyun-Kyu Kyung1, Minji Choi1, 
Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook National University, Korea

P01-033 Effect of Curcuma longa L. extract on the composition of free amino acids in 
laver jangajji using fish soy sauce
In-Seon Lee1*, Jae-Eun Jeon1, Young-Ho Kwon1, Hee-Won Yang1

1Department of Food and Nutrition, Kunsan National University, Korea

P01-034 Optimization of extraction conditions for total anthocyanins in Campbell early 
grape
Eunmi Koh1*, Dayeon Ryu1

1Major in Food and Nutrition, Division of Applied Food System, Seoul Women’s 
University, Korea

P01-035 Analysis of heartburn compounds in decaffeinated coffee, stomach-friendly 
coffee and germinated coffee
Chan Song Jang1*, Tae Hyeon Kim1, Kwang Won Hong1

1Department of Food Science and Biotechnology, Dongguk University, Korea

P01-036 Rapid analysis of iminoctadine considering the pH characteristics of agricultural 
products
Dae-Woon Kim1*, Na-Ri Shin1, Mi-Ra Ko1, Seok-Hee Jin1, Ki-Hyeob Ko1, Wook-Won Ha1, 
Dong-Soon Kim2

1National Agricultural Products Quality Management Service, Jeju Provincial Office, 
Korea, 2Faculty of Bioindustry, College of Applied Life Science, Jeju National University, 
Korea

P01-037 Comparative study of phenolic compounds in soybean (Glycine max L.) flour 
according to storage condition and duration
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Ill-Min Chung1*, Yu-Jin Yang1, Yeon-Ju An1, So-Yeon Kim1, Chang Kwon1, Seung-Hyun 
Kim1, Koan-Sik Woo2

1Department of Crop Science, College of Sanghuh Life Science, Konkuk University, 
Korea, 2Department of Central Area Crop Science, National Institute of Crop Science, 
Rural Development Administration, Korea

P01-038 Comprehensive profiling study of targeted phenolic compounds in 647 rice 
(Oryza sativa L.) genetic resources by LC-ESI-MS/MS
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Nano delivery system in food

Hyun Jin Park1*

1School of Life Sciences & Biotechnology, Korea University, Korea

Nutraceuticals have great attention due to their excellent functional properties for health promotion and disease 
prevention. Especially, lipophilic materials could give various health benefits such as antioxidant, anti‐inflammatory, wound 
healing, and even anti‐cancer effects. However, there are some limitations to apply them into food system and oral 
administration due to their poor water solubility, low oral absorption, and poor bioavailability which are pivotal issues to 
overcome for lipophilic nutraceuticals. Nanoformulations of lipophilic functional foods have been approached and 
developed using many different methods and techniques. Most nanoformulations have shown excellent bioavailability and 
some of them showed good inhibitory effect against certain targeted diseases. Currently, the potential risks of nanomaterials 
to human health are unknown and need to be further studied. Moreover, the regulatory issues on nanofoods are still being 
developed, and it is expected that national bodies will increase initiatives to control, administrate, and promote the proper 
development of nanoformation applied food products. It can be foreseen that nanoformulation approach in the area of 
delivery of bioactive food components with substantiated health benefits will meet the challenges in reducing the risks of 
target diseases in human being. Future trends in nano‐delivery systems should concentrate on the interactions between 
food components and nanoformulations in food systems as well as the physicochemical properties of the nano‐carriers.
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Screening and characterization of novel probiotics and their beneficial 
applications in food industry

Hyun‐Dong Paik1*
Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

Probiotics are live microorganisms that improve the general health of humans or animals when ingested in adequate 
amounts. Well‐known characteristics of probiotics include resistance against acid and bile salts, adherence to intestinal cells, 
and persistence in the intestinal tract. Several species within the genera of Lactobacillus, Bifidobacterium, Lactococcus, 
Streptococcus, and Bacillus have been reported to have probiotic properties. These probiotics can be isolated from various 
traditional fermented foods such as kimchi, jangajji, and jeotgal. Potential industrial uses of probiotics are numerous; 1) 
dietary supplements for improving health, 2) bioconversion and fermentation starters, and 3) additives in functional foods. 
In this study, we isolated novel probiotics from traditional Korean fermented foods and assessed their probiotic properties. 
To assess the efficacy of these novel probiotics for industrial usage, we verified their functional activities and confirmed their 
applicability as bioconversion or fermentation starters. Lactococcus lactis NK34 isolated from jeotgal was found to produce 
bacteriocin and have anticancer/anti‐inflammatory activities. Lactobacillus plantarum Lb41 and Bacillus polyfermenticus 
KU3 isolated from kimchi had anticancer/anti‐inflammatory activities. The functional activities of heat‐killed probiotics were 
also studied. Heat‐killed Lactobacillus plantarum Ln1 and Weissella cibaria JW15 isolated from kimchi showed antioxidant 
activity and anti‐inflammatory activity. Ginseng extract bioconverted using Leuconostoc mesenteroides KCCM 12010P 
exhibited increased anticancer/anti‐inflammatory activities. The petal extract from the flowers of Inula britannica, when 
fermented by Lactobacillus plantarum KCCM 11613P, showed antimelanogenic effect.In conclusion, probiotic food 
supplements are ideal for improving the overall health and also provide preventive effects against various human diseases. 
Using these probiotics in fermentation is a good strategy to increase their functional activities.
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Combination of filtration‐based loop‐mediated isothermal amplification with 
a lateral flow assay for rapid and sensitive visual detection of foodborne pathogens in food

Se‐Wook Oh1*
1Kookmin University, Korea

Foodborne bacterial diseases are major global health issues, and microbiological safety of food is an important concern for 
both consumers and the producers of the food industry. To minimize food poisoning, particularly in the food industry, rapid 
detection methods for detecting pathogens in raw and processed foods are required. Rapid detection methods should also 
be sensitive enough to detect pathogens in low concentrations. Although culture methods are generally used for detecting 
foodborne pathogens, they are time‐consuming (taking 3‐4 days for biochemical testing) and labor intensive. We have 
investigated a new filtration‐based assay combining loop‐mediated isothermal amplification (LAMP) with lateral flow 
immunoassay (LFA) for the rapid (in ≤3 h) detection of Escherichia coli O157:H7 in beef. The method included sequential 
steps of microbial filtration, LAMP, and LFA. E. coli O157:H7 was artificially spiked onto 25 g of beef. Saline (225 mL) was 
added and homogenized with Pulsifier II. Spiked samples were filtered through a 0.45‐µm cellulose nitrate filter to remove 
the buffer and concentrate bacteria. The filter was then placed in a 7.6 × 12.7‐cm sterilized polyethylene bag filled with 2.25 
mL of saline. E. coli O157:H7 bacteria were recovered from the filter by stomaching the bag for 200 rep, and 1 mL of this 
sample was used to extract DNA for LAMP. A LAMP amplicon was produced using a DIG‐labeled forward primer. This 
amplicon was hybridized with a biotinylated probe and the resultant amplicons were detected by LFA. The optimal time and 
temperature for the LAMP assay for E. coli O157:H7 were 45 min and 63.5°C, respectively. The detection limit of unfiltered 
samples was 103 CFU/g by LAMP‐LFA but that of the filtered samples was 101 CFU/g. The total time taken to detect 101 CFU/g 
of E. coli O157:H7 in beef was ≤3 h. These results suggest that this is a sensitive, rapid, and point‐of‐care testing assay of 
foodborne pathogens in beef.
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Application of temperature‐dependent high pressure technique to 
develop novel food process

Geun‐Pyo Hong1*
1Department of Food Science and Biotechnology, Sejong University, Korea

High pressure has been recognized as the best nonthermal pasteurization technique of foods. Previously, many researchers 
have confirmed that 600 MPa of pressurization manifests effective inactivation of food pathogens and oxidative enzymes, 
thereby elongating freshness and wholesomeness of foods. In protein‐based foods such as meat, however, 600 MPa of 
pressure attributes to irreversible denaturation of protein which affects functional properties including gelling, water‐
binding, forming and emulsion properties of the protein. Quality of the protein based foods can be regulated by pressure 
level at below 300 MPa which makes high pressure processing much more feasible in the food industry. High pressure has a 
unique property depending on the processing temperature. At subzero‐temperature, high pressure enables to control ice 
nucleation artificially. High pressure has a potential to develop instant freezing or supercooled preservation techniques. At 
chilled to ambient temperature (2~18°C), moderate pressurization (~100 MPa) activates reducing enzymatic systems which 
prevents or delays oxidative deteriorations during food storage. At cooking temperature (75~85°C), food tenderness is 
greatly improved by high pressure. At higher than boiling temperature of water (> 100°C), protein undergoes partial 
hydrolysis which has an advantage to obtain bioactive peptides from by‐products or food waste. Eventually, mild 
pressurization (< 50 MPa) at critical temperature of water (> 374°C), organic compounds are decomposed to N2 or CO2, 
hence best to remove any contaminants in water. The temperature‐dependent application of high pressure is of importance 
in developing novel food processing technologies, and the impacts of high pressure of each technique were discussed in 
detail in the current presentation.
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Designer vesicle as an “Embryo” in food materials

Hiroshi Umakoshi1*
1Graduate School of Engineering Science, Osaka University, Japan

The term vesicle (from the latin “vesicula”, meaning “small bladder”) is used in biology, chemistry, pharmacology, food 
science and engineering for a specific type of molecular assembly. Vesicles are formed from amphiphiles in an aqueous 
medium and contain in their interior an aqueous volume which is separated from the exterior aqueous solution by one or 
several closed membranous shells (lamellae) of usually thousands of amphiphiles. The shells define the vesicle's boundary 
which may be composed of only one or of a few types of amphiphiles, or it may be constituted of a complex mixture of 
molecules. Depending on the type of vesicles, the amphiphilic molecules forming the shells may be naturally occurring or 
fully synthetic and they may be of low molar mass or macromolecules, e.g. proteins, polypeptides or synthetic block 
copolymers. Vesicles often are spherical but they may also be non‐spherical, e.g. tubular, and their sizes may vary from about 
twenty nanometers to more than hundred micrometers. The “Membranome” can be defined as the properties of vesicle (or 
liposome), which arise from the bilayer molecular assembly of amphiphiles, focusing on “emergent properties” which are 
not present in the individual components, and is gradually recognized as an important research methodology to investigate 
the potential functions of vesicles (or liposome) and to apply them for the food science and engineering. In the presentation, 
I would like to introduce how to design the vesicle surface: (1) Phase Equibrillium and Physicochemical Properties of Vesicles, 
(2) Functions of the Designer Vesicle (i.e. Chiral Recognition Function, Selective Chemical Conversion etc.), and (3) Its 
Application to the Potent Preparation of Food Materials. 

Vesicle Design

Functionalization
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Dietary bioactive phytochemicals on health 
‐ from antioxidant to epigenetic activities and beyond ‐

Chang Yong Lee1*
1Department of Food Science, Cornell University, USA

During the last 30 years, a tremendous progress has been made in understanding the roles of bioactive dietary compounds 
commonly found in fruits and vegetables of our daily food. Chemical aspects for the bioactive compounds in isolation and 
identification, as well as their antioxidant activities have been extensively investigated. In biological aspects, antioxidant 
activities of bioactive compounds are well‐known characteristics for protection against oxidative stress‐related diseases as 
chemo‐preventive agents from natural resources. Today it is well documented that most common bioactive components in 
dietary fruits, vegetables, cereals, and herbs, including compounds such as catechins from green tea, cocoa, and 
blackberries; chlorogenic acids in apple, berries, and coffee: resveratrol from grapes, red wine, peanuts; isoflavones in soy 
products; isothiocyanates in cruciferous vegetables such as broccoli; and curcumin in turmeric are all known to 
reduce/prevent cardiovascular disease, cancer, Alzheimer’s disease, obesity, and metabolic syndrome. The potential 
mechanisms by which some of these bioactive components prevent or treat human diseases may also involve disease‐
related gene expression through the epigenetic mechanisms. Epigenetic processes typically occur by changes in DNA 
methylation and histone modification. Emerging evidence strongly suggests that consumption of dietary bioactive agents 
can alter normal epigenetic states as well as reverse abnormal gene activation or silencing. Therefore, some specific dietary 
foods containing those bioactive pounds are called “epigenetic foods” and they may be incorporated into an epigenetic diet 
for medicinal and chemo‐preventive purposes. Therefore, it is suggested that epigenetic approach has substantial potential 
for diet‐related health benefits. Even though some of bioactive dietary components have been shown to influence certain 
epigenetic mechanisms, however, understanding which specific chemical compounds are participating to the biological 
process in the epigenetic mechanism is still complex tasks due to the lack of knowledge on the bioavailability of the bioactive 
compounds. Because of the rather low bioavailability of most dietary phenolic compounds, how much of an effect the 
compounds would have on DNA methylation in humans is not clear yet. The effect of normal dietary consumption of a single 
polyphenolic compound is probably insignificant. In addition, the bioavailability of the compounds depends upon the nature 
of individual’s gut microbiota that is influenced by individual’s genetic background and life‐style including diet. Recent initial 
research has shown that intestinal microbes send out metabolites that impact epigenetic marks on histone (the proteins that 
DNA is wrapped around) acetylation in order to communicate with the host, and that their actions can not only adjust gene 
expression in the stomach and colon, but also in tissues from numerous other parts of the body. However, it is not yet clear 
which specific metabolites are involved. Therefore, the future challenge in providing credible scientific evidence for 
bioactivities of dietary phytochemicals is elucidating the bioavailability of individual bioactive components and their specific 
metabolites that participate to the specific human epigenetic mechanisms. Here, I will present a brief overview on dietary 
phytochemicals on health benefits and their recently known epigenetic activities along with the future study suggestions. 
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Mammals, milk, and microbes ‐ the role of milk in the establishment 
and function of the gut microbiome

David A. Mills1*
1Department of Food Science & Technology, University of California, Davis, USA

Human milk contains numerous components that shape the microbial content of the developing infant gastrointestinal 
tract. A prominent feature of milk is an array of oligosaccharides and glycoconjugates that serve a passive immune function 
by sequestering and deflecting pathogens while simultaneously enriching a protective, “milk‐oriented microbiota” often 
dominated by bifidobacteria. Recent research suggests the timing of establishment, and proper function of, the neonate gut 
microbiota is critical for infant development. This community is initially established through environmental transfer to the 
gut and subsequently shaped by diet (milk) and host genetics. Once established, infant gut communities dominated by 
bifidobacteria exhibit low residual milk glycans and higher levels of short chain fatty acids in the feces, suggesting a strongly 
saccharolytic activity. The mechanistic basis for milk glycan consumption by bifidobacteria has been the subject of active 
research. Different infant‐borne bifidobacteria contain specific glycosidases and transport systems required to utilize milk 
oligosaccharides and glycoconjugates. In aggregate, these studies suggest a co‐evolutionary relationship between mammalian 
milk glycans, infant‐borne bifidobacteria and the infant host resulting in a programmed enrichment of a protective 
bifidobacterial‐dominant community during a critical stage of infant development. Disruption of this programmed 
enrichment, by poor environmental transfer, antibiotic use, or infection, can lead to a “poorly functioning” milk‐oriented 
microbiota that may pose a risk for negative health outcomes. Further analysis of this naturally evolved system will shed light 
on effective pre‐ and probiotic tools that support and ensure a protective gut microbiota for at‐risk infants.
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Development of fatty acid‐based self‐assembly platform: ~ from nano capsule to hydrogel ~

Keishi Suga1*, Hiroshi Umakoshi1
1Division of Chemical Engineering, Graduate School of Engineering Science, Osaka University, Japan

Unsaturated fatty acids, such as oleic acid (OA, C18:1), are usually found in fruits, seeds, nuts, vegetable oils, and fish oils. 
They are basically biocompatible and less toxic, and also show a potentially therapeutic benefit. In addition, their 
“amphiphilic” structures are utilized as a scaffold of self‐assembled membranes. Here the pH‐sensitive self‐assembly 
behaviors of OA molecules have been investigated. In particular pH conditions, OA molecules form large‐scale assembles like 
cylinder micelle or cubic phase. The addition of 1‐oleoylglycerol (monoolein, MO) successfully induced gelation. By 
characterizing such gel‐like materials using Raman spectroscopy and fluorescent probes, we investigated that amphiphile 
molecules were tightly packed in the membrane, and formed ordered phase as like liposomes. By turning the component 
and pH, the self‐assembly behaviors of fatty acid molecules can be controlled: micelle (~ nm), vesicle (~ 100 nm), and large‐
scale assemblies like hydrogel. 
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Microfabricated cell culture devices for recapitulating the pathological aspects 
of human diseases

Sungsu Park1*
1School of Mechanical Engineering, Sungkyunkwan University, Korea

Thanks to advances in microfabricated cell culture technology over the past decades, the ability to realistically simulate 
important biological steps in disease models including cancer has dramatically improved. In particular, the capability to 
reproduce the niche of cancers in stem cells and cancer in 3D microfluidic cell culture devices resulted in in vitro models of 
solid tumors that offer considerable advantages in many respects than conventional experiments in vitro. In this talk, I will 
present our recent works in microfabricated simulation of various in vivo conditions including drug‐resistance [1], cyclic 
stretching [2], and multi‐organ interaction [3]. These works demonstrate that miniaturized cell culture system is an 
alternative to existing 2D culture models for cell biologists as well as medical researchers who are interested in 
understanding complex cell behaviors in an in‐vivo like condition.

References
[1] J. Han, Y. Jun, S. H. Kim, H. Hoang, Y. Jung, S. Kim, J. Kim, R. H. Austin, S. Lee*, S. Park*, PNAS, 113, 14283‐14288(2016).
[2] Y. Cui, F. M. Hameed, B. Yang, K. Lee, C. Q. Pan, S. Park*, M. P. Sheetz*, Nat. Commun., 6, 6333(2015).
[3] D. T. T. Nguyen, D. van Noort, I.‐K. Jeong, S. Park, Biofabrication, 9, 015021 (2017).
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Nanobubbles in food processing application

Bhesh Bhandari1*, Tuyen Truong1

1School of Agriculture and Food Sciences, the University of Queensland, Australia

Nanobubbles of gas with a size of less than 1 n‐m can be generated by various techniques. They can be created with or 
without surfactant. As the sizes are reduced to nano‐levels their stability in liquid increases from few hours to several days. 
The stability is due to their surface charges (negative zeta potential), random Brownian motion and low buoyance to rise on 
the surface. Nanobubbles have high internal Laplace pressure in the order of several bars. Nanobubbles possess useful 
functionalities which have been exploited in many fields, such as in waste water treatment, sludge digestion, cleaning/ 
defouling, targeted drug delivery, ultrasound contrast agent in medical analyse, mining and petroleum industries. The 
nanobubbles have several potential food processing applications too. They have been found to reduce the viscosity of food 
liquids facilitating their processability where there is a viscosity limits. In addition, nanobubbles can serve as a nucleation 
sites which has been found to reduce the crystal size. The ice crystal size of fruits and vegetables during freezing, lactose 
crystal size during its crystallisation and fat crystal size in butter fat have been found reduced and the properties of the 
resultant food products have been improved. This presentation will highlight the theory and potential practical applications 
of nanobubbles in food processing.



222

IS1-4

Preparation of amylose micro/nano particles through molecular rearrangement 
of short‐chain amylose and its applications

Young‐Rok Kim1*
1Department of Food Science and Biotechnology, Kyung Hee University, Korea

Herein we present a facile bottom‐up approach to produce well‐defined amylose micro/nano particles by enzymatic reaction 
accompanied by the self‐assembly of the short‐chain amylose. Various guest compounds, such as 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. Similar forms of amylose 
microstructures were also synthesized through pullulanase‐mediated debranching of waxy maize starch followed by 
spontaneous re‐assembly of the resulting short‐chain glucan molecules in aqueous solution. The resulting functional 
amylose particles were characterized by TEM, SEM, XRD and VSM magnetometer. The mechanisms of self‐assembly and key 
factors that determine the size and growth kinetics of amylose micro/nano particle were also investigated. The amylose 
microparticle with iron oxide nanoparticle was shown to have an excellent magnetic sensitivity, and its potential as an 
effective immunomagnetic materials for the separation and concentration of target compound in aqueous sample was 
successfully demonstrated. We employed a biological system to synthesize amylose microstructure with fairly simple and 
cost‐effective manner. Considering starch is abundant, inexpensive and biocompatible material, this approach will be of 
great interest to many in the field of food, medicine, diagnostic and materials sciences.
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Bacteriophages as natural, self‐replicating, and self‐limiting antimicrobials

Elizabeth Martin Kutter1*
1Phage Biology Laboratory, The Evergreen State College, USA

In this era of escalating antibiotic resistance, interest worldwide is growing in the possibility of using bacteriophages as 
antimicrobials to at least complement if not replace traditional antibiotics. Much of the recent focus has been on human 
therapy, with ways of increasing phage treatment accessibility making headlines from Belgium and Holland to San Diego, 
increased patient travel to the Republic of Georgia. I will also talk briefly about our publication of successful treatment of 
diabetic ulcers here in Washington State and our current human gut phage work. There is also growing attention to fostering 
agriculture and food safety applications ‐ work that began over 2 decades ago, and led to phage targeting Listeria in ready to 
eat meats and cheeses, for example, being granted GRAS (Generally Regarded as Safe) status. This talk will focus particularly 
on principles of basic phage biology and broad diversity that are relevant in terms of considering phage for any such uses. 
Various specific applications will then be discussed, beginning with our earlier work isolating phage targeting E. coli O157 
from sheep and cattle and showing their natural involvement in controlling E. coli O157 in flocks and herds, as well as their 
applicability for pre‐slaughter cattle decontamination, now widely used commercially. The worldwide ongoing academic and 
industrial work and the African trainings toward phage for agriculture and food safety as presented at last August’s 
Evergreen International Phage Meeting will be briefly summarized, as will current work of such companies as Intralytix and 
Omnilytix, which are focused on those markets.
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Bacteriophages and its lytic enzymes for control of antibiotics‐resistant bacteria in food

Sangryeol Ryu1*
1Laboratory of Molecular Food Microbiology, Department of Food and Animal Biotechnology, 

Department of Agricultural Biotechnology, Seoul National University, Korea

The use of bacteriophages to control various foodborne pathogenic bacteria has emerged as a promising new tool to solve 
the antibiotic resistance crisis. Bacteriophages are viruses that specifically infect and lyse bacterial cells by taking over 
metabolic machineries of the host in lytic cycle. Phages are ubiquitous in environments and have a long history of safe use. In 
contrast to antibiotics, phages do not disturb normal microbial flora because of its highly specific host range. However, the 
rapid development of bacterial resistance to phage infection is a significant barrier to practical phage application. Here, 
mechanism of temporal switch‐off of phage adsorption involving phase variable O‐antigen modification in S. Typhimurium 
will be presented. The strategy of developing cocktails of phages that target different host receptors of S. Typhimurium, 
including flagella, O‐antigen and BtuB will be discussed as a system to overcome bacterial resistance to phage infection and 
narrow host range of the phage. Bacteriophages produce highly evolved lytic enzymes, called endolysins, which disrupt host 
bacterial cell walls to release their progeny. Due to the strong lytic activity and high specificity, endolysins have been widely 
proposed as a potent environmentally friendly substitute for antibiotics. Endolysins of Gram‐positive bacteria generally have 
a modular structure consisting of a catalytic domain (s) and a cell wall binding domain (CBD), suggesting that rearrangement 
of functional domains of various endolysins to develop novel endolysins with improved properties is possible. A random 
domain swapping of Staphylococcus aureus endolysins to obtain engineered endolysins with higher solubility and lytic 
activity will be presented.
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Strategies to disarm the arsenal of antibiotic‐resistant Campylobacter

Euna Oh1, Byeonghwa Jeon1*
1School of Public Health, University of Alberta, Canada

As one in five antibiotic‐resistant infections in the US is caused by pathogens from foods and animals, antibiotic resistance in 
foodborne pathogens is recognized as a serious public health issue to be addressed urgently. In particular, the World Health 
Organization (WHO) classified that fluoroquinolone‐resistant Campylobacter and Salmonella are high‐risk pathogens for 
which new drugs are needed. However, the rapid emergence of antibiotic resistance is a challenge that hinders the 
development of new antimicrobial drugs. Over the past several years, our laboratory has investigated a few different 
strategies to control antibiotic‐resistant pathogens by inhibiting the function of antibiotic resistance determinants involved 
in the influx and efflux of antibiotics. By using antisense peptide nucleic acids (PNAs) designed to inhibit the function of the 
multidrug efflux pump CmeABC in C.ampylobacter jejuni, we significantly increased the susceptibility of antibiotic‐resistant 
C. jejuni to antibiotics (8‐fold in ciprofloxacin and 32‐fold in erythromycin). In addition, antibiotic susceptibility was enhanced 
with phenolic antioxidants by increasing the permeability of antibiotics to the cell. For instance, 8 µg/ml taxifolin reduced 
the minimum inhibitory concentrations (MICs) of ciprofloxacin and erythromycin in C. jejuni NCTC 11168 by 8‐fold and 16‐
fold, respectively. A similar approach using antioxidants was found to be also effective in some other bacteria, such as 
methicillin‐resistant Staphylococcus aureus (MRSA), although different antibiotics and phenolic compounds were required 
to achieve synergistic antimicrobial effects. The results demonstrated that the interference with the function of antibiotic 
resistance determinants may be novel strategies to control antibiotic‐resistant pathogens. 
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Bacteriophages as alternative tools to control multidrug‐resistant 
Aacinetobacter, Pseudomonas, and Klebsiella spp.

Dongeun Yong1*
1Department of Laboratory Medicine and Research Institute of Bacterial Resistance, 

Yonsei University College of Medicine, Korea

Despite various efforts to control multidrug‐resistant pathogenic organisms, antibiotic‐resistant bacteria are increasingly 
being reported. In particular, the recent emergence and dissemination of multidrug‐resistant Acinetobacter, Pseudomonas 
and Klebsiella spp., which are resistant to most β‐lactams, including carbapenems, have caused significant health problems 
worldwide. However, the new drug development against these pathogens has nearly been brought to an end. In order to 
overcome the problems, bacteriophages have been newly reviewed as an alternative strategy for the control of these 
multidrug‐resistant bacteria. Bacteriophages (phages) are bacterial viruses and ubiquitous in nature. They have several 
advantages as therapeutic agents over conventional antibiotics, moreover, reported no critical side effects to date in clinical 
application of phages. In the food application of phages, some phage products such as ListShield™ and ListexP100 have been 
approved in 2006 by the U.S. Food and Drug Administration (USFDA) as food bio‐preservatives. Here, we isolated and 
characterized in vitro and in silico the lytic phages infecting multidrug‐resistant Acinetobacter, Pseudomonas and Klebsiella 
spp., and we used a Galleria mellonella and mouse infection model as in vivo model to construct safety data as an alternative 
antibacterial agent. In this study, our data showed that novel lytic phages have potential to control multidrug‐resistant 
clinical pathogens. Therefore, we expect that these phages can facilitate the development of alternative antibacterial agents 
against superbugs. 
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Tips on U.S. patent asset management

Kongsik Kim1*
1Mintz Levin Cohn Ferris Glovsky and Popeo PC, USA

Creating new technology is important. Building up intellectual property rights is more important. Monetizing intellectual 
property rights is far more important. A key to monetization is management of intellectual property rights. Managing 
intellectual property rights is composed of two things: (1) managing things and (2) managing people. Saying is one thing, and 
doing is another thing. The presentation discusses how to manage things and people in real life situation to monetize 
intellectual property rights.
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4th industrial revolution in German and Korean food industry

Chan Suk Yoon1*
1Research and Development Team, Agency for Korea National Food Cluster, Korea

The core of the 4th industrial revolution is the communication between the manufacturing plants and machines through the 
digital networks. However, the food industry is relatively difficult to automate and digitize for the communication due to the 
labor‐intensive manufacturing characteristics. Industry 4.0 in Germany began with a sense of crisis due to the competitive 
devaluation of the manufacturing industry since the 2000s and a decrease in productive population associated with the 
population aging and low birthrate. For the reason, the key point of the Smart Factory in Germany is to improve the 
production efficiency through automation‐based digitization.  In this presentation, we will look at Industry 4.0 in the German 
food industry named Food Technology 4.0 and try to get the basic requirements and implications for the application of smart 
factory in Korean food industry. 
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Industry 4.0 and digitalization ‐The production of the future

Harry Vuksanovic1*
1Festo AG & Co. KG, Korea

Industry 4.0 as a platform
Festo has a holistic view of the changes in the production world, considers different perspectives and ‐ in addition to 
technology ‐ also takes other key points into account, such as the interaction between man and machinery and the issue of 
training and qualification. The real and virtual world are growing increasingly closer together, modern information and 
communication technologies are merging with industrial processes and are thus increasingly changing the production 
landscape. Industry 4.0 brings together various activities under one term and thus describes the change that is imposing new 
requirements on production systems, machines and people in many areas

Intelligent components
Production systems will in future be based on autonomously functioning mechatronic assemblies. These are also called 
intelligent components. Data processing is increasingly taking place at local levels, and an increasing number of functions are 
directly integrated on the modules. They network, organise and configure themselves in order to take on orders from the 
superordinate control level.

Industry 4.0‐compatible components are characterised by:
Intuitive to operate.
Intelligent thanks to functional integration ‐ for example with a programmable logic controller or the ability to 
communicate. This means that individual components themselves are able to provide information about which order 
they belong to or about processing instructions.
Internet‐capable and locally networked, e.g. thanks to WLAN or industrial Ethernet.
Integrating: Modules log on to the master computer, communicate their capabilities and are then scheduled into the 
production process.

Preconfigured controllers and adaptable interfaces reduce the time spent on assembly, configuration and system integration 
to a minimum. Intelligent components thereby have ‘plug and produce’ capability. The principle is similar to that of a USB 
interface on a computer, via which connected devices are able to log on to the computer directly and communicate with it. In 
the factory of the future, individual components, subsystems and machine modules are expected to log in to the production 
facility independently just the same way.

As an innovation leader, for many years Festo has been providing impetus for factory and process automation and offers a 
wide product portfolio for drive and control technology. That is why Festo makes use of intelligent components to facilitate 
and speed up the engineering process when it comes to configuring, commissioning and operating facilities.
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How exponential technologies influence to food science

Nam Sik Lee1*
1Global Futures Studies Association, Korea

Exponential technologies such as Deep Learning, Blockchain technologies also influences to the Food sectors in many 
different ways. To motivate the audiences, examples of digital transformation in food industries will be demonstrated and it 
will be a great breakthrough to confront the food shortage in the year of 2050.
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Research advances into probiotic attributes of bifidobacteria

Daniel J. O’Sullivan1*
1Department of Food Science and Nutrition, University of Minnesota, USA

Bifidobacteria have been recognized as important members of a healthy human colon flora since the beginning of the turn of 
the 20th century. While this has propelled their use as probiotic cultures worldwide for over 50 years, the type of culture 
used for inclusion in foods was not chosen because of probiotic effects on human health, but rather than practical properties 
such as survival in a particular food. For that reason, the most commonly utilized bifidobacteria culture utilized in foods has 
been Bifidobacterium animalis subsp. lactis, which has not traditionally been a normal human colon bacterium, but has 
adapted to dairy fermentation conditions and can be delivered to the human intestine through food ingestion. The genomics 
research era has greatly expanded knowledge of the different bifidobacteria important to the human gut and also how to 
uncover what attributes are important for their probiotic functionality. This presentation will overview advances that have 
been made to understand what characteristics are important for different bifidobacteria to function as probiotic cultures. 
This includes their genomic analysis as well as tools for their functional analysis.
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Analysis of microbiome on seafood in South Korea

Min‐Jung Lee1,2, Jin‐Jae Lee1,2, Tae Yoon Kim1,2, Han Young Chung2,3, Sang Ho Choi2,3, Bong‐Soo Kim1,2*
1Department of Life Science, Multidisciplinary Genome Institute, Hallym University, Korea,

2Food‐borne pathogen Omics Research Center (FORC), Seoul National University, Korea,
3Department of Agricultural Biotechnology, Center for Food Safety and Toxicology, Seoul National University, Korea

Seafood is popular food items in South Korea, and raw or uncooked seafood is often consumed. Raw seafood contains 
various microbes and it can cause food poisoning. However, most of studies has been focused on specific pathogens 
associated with food poisoning. Therefore, analyzing the microbiome on whole body of seafood can help to understand the 
risk of food poisoning and manage seafood products better. We analyzed the microbiome in whole body of abalone, sea 
cucumber, small octopus, and swimming carb collected from different regions, which are known as the maximum production 
areas in Korea, at different sampling times. The microbiota was analyzed using high‐throughput sequencing, and bacterial 
loads on seafood were quantified by real‐time PCR. In addition, we analyzed the influence of foodborne pathogens, Vibrio 
parahaemolyticus and V. vulnificus, infections on shifts of microbiota during storage at different temperatures. The 
microbiota was different according to seafood items, and the difference of microbiota among regions and at each sampling 
time were also investigated. We detected potential pathogens in seafood for potential risk markers of foodborne illness. The 
interactions of resident microbiota with infected pathogens were also analyzed. These results can be used to better 
understanding the potential food poisoning cause by seafood and manage it according to the microbiota information. 
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The future of food: How microbiota science could influence food safety and innovation

Tiffany Weir1*
1Food Science and Human Nutrition, Colorado State University, USA

Over the past decade, the human microbiome has emerged as a critical regulator of human health. Differences in the 
microbiota between individuals may account for predisposition to develop obesity as well as inter‐individual variability in 
responses to dietary interventions, nutraceuticals, and pharmaceuticals. Diet is arguably the most important determinant of 
gut microbial composition. In addition, the bioavailability and bioactivity of many food components is influenced by 
microbial alterations. Thus, understanding the reciprocal interactions between food and food ingredients and the gut 
microbiota offers new challenges in terms of food safety and provides new opportunities for development of functional 
foods that optimize health through impacts on the microbiota. Using examples from recent research, we will explore the 
effects of novel foods and food ingredients on the gut and discuss new opportunities for the food industry focused on 
improving gut health. 



234

IS4-4

Metagenomic approach for a better understanding of foodborne pathogens on vegetables

Hyeun Bum Kim1*
1Department of Animal Resources Science, Dankook University, Korea

Foodborne illness represents a major threat to public health frequently attributed to pathogenic microorganisms on fresh 
produce. Recurrent outbreaks often come from vegetables that are grown close to or within the ground. Therefore, the first 
step to understanding the public health risk of microorganisms on fresh vegetables is to identify and describe microbial 
communities. Conventional culturing methods have been used to identify pathogens in food products; however, this method 
is laborious, time‐consuming, and only able to detect bacteria that can be cultured under experimental conditions. 
Meanwhile, metagenomic sequencing of 16S rRNA genes, which are non‐culture based methods, have been widely used to 
identify and characterize microbiota to explore bacterial communities associated with fresh produce such as sprouts, fruits 
and vegetables. We investigated microbial communities on the bellflower root and Chinese cabbage using 16S rRNA gene 
amplicon sequencing targeting the V6‐V9 regions of 16S rRNA genes. Our data suggest that bacterial communities from the 
bellflower root and Chinese cabbage were composed primarily of Proteobacteria, Firmicutes and Actinobacteria. In addition, 
potential pathogenic genera, such as Pantoea were detected in both vegetables. Although further epidemiological studies 
will be required to determine whether the potential pathogens detected are associated with foodborne illness, our results 
imply that a metagenomic approach can be used to detect pathogenic bacteria on fresh vegetables.



Symposium Sessions





237

2018 KoSFoST International Symposium and Annual Meeting

S1-1

Effects of epigallocatechin‐3‐gallate on autophagic lipolysis in adipocytes

Sang‐Nam Kim1#, Hyun‐Jung Kwon1#, Seun Akindehin1, Hyun Woo Jeong2, Yun‐Hee Lee1*
1College of Pharmacy, Yonsei Institute of Pharmaceutical Sciences, Yonsei University, Korea,

2Vital Beauty Division, Amorepacific R&D Center, Korea

Previous studies demonstrated effects of green tea on weight loss; however, green tea‐induced modulation of adipocyte 
function is not fully understood. Here, we investigated effects of the major green tea phytochemical, epigallocatechin‐3‐
gallate (EGCG) on triglyceride contents, lipolysis, mitochondrial function, and autophagy, in adipocytes differentiated from 
C3H10T1/2 cells and immortalized pre‐adipocytes in vitro. EGCG reduced the triglycerol content significantly in adipocytes 
by 25%, comparable to the nutrient starvation state. EGCG did not affect protein kinase A signaling or brown adipocyte 
marker expression in adipocytes; however, EGCG increased autophagy, as measured by autophagy flux analysis and 
immunoblot analysis of LC3B, ATG7, and Beclin1. EGCG treatment reduced mitochondrial membrane potential by 56.8% and 
intracellular ATP levels by 49.1% compared to controls. Although mammalian target of rapamycin signaling was not 
upregulated by EGCG treatment, EGCG treatment induced AMP‐activated protein kinase phosphorylation, indicating an 
energy‐depleted state. In addition, EGCG increased the association between RAB7 and lipid droplets, suggesting that 
lipophagy was activated. Finally, knockdown of Rab7 attenuated the EGCG‐dependent reduction in lipid contents. 
Collectively, these results indicated that EGCG upregulated autophagic lipolysis in adipocytes, supporting the therapeutic 
potential of EGCG as a caloric restriction mimetic to prevent obesity and obesity‐related metabolic diseases.
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The development of functional green tea and the use of 
novel food functional labeling system in Japan

Mari Maeda‐Yamamoto1*
1Agri‐Food Business Innovation Center (ABIC), National Agriculture and Food Research Organization (NARO), Japan

Tea (Camellia sinensis L.) has been found to exhibit various bioregulatory activities, such as being anti‐oxidative, anti‐
hypertensive, anti‐hypercholesterolemic, and anti‐bacterial and having immune regulatory effects. We have found the anti‐
allergic effect of epigallocatechin‐3‐O‐(3‐O‐methyl) gallate (EGCG3”Me) and epigallocatechin‐3‐O‐(4‐O‐methyl) gallate 
(EGCG4”Me) isolated from Japanese or Taiwanese tea leaves. EGCG3”Me strongly inhibit mast cell activation and histamine 
release after Fc epsilon RI cross‐linking through the suppression of tyrosine phosphorylation (Lyn) of cellular protein kinase 
and the suppression of myosin light chain phosphorylation and high‐affinity IgE receptor expression via binding to the 67 kDa 
laminin receptor. ‘Benifuuki’ was a tea cultivar to contain most EGCG3”Me.Based on the investigation of the effects of tea 
crops and manufacturing methods, the manufacturing of green or semi‐fermented teas made from fully‐matured ‘Benifuuki’ 
after the second crop was good condition.The human clinical studies showed that the nasal or eye symptoms of cedar 
pollinosis or perennial rhinitis were significantly relieved in ‘Benifuuki’ green tea containing 34 mg/day of EGCG3”Me 
compared with placebo ‘Yabukita’ green tea that did not contain EGCG3”Me without affecting any normal immune 
response. One consecutive month of ingestion of ‘Benifuuki’ green tea was useful for the reduction of some symptoms 
caused by Japanese cedar pollinosis. From these results, “Benifuuki green teabag”, and “Memehanacha (ready to drink)” 
were released as “Foods with Function Claims (launched by Council for Regulatory Reform as a new food labeling system in 
April of 2015. As of 13 May 2018, 1280 FFC has been registered.)” as the first food which labelled anti‐allergic action in 2015. 
The health claim of ‘Benifuuki’ green teabag was “it alleviates eye or nose discomfort caused by exposure to house dust or 
cedar pollens”. As related studies, we found that the reducing effect of serum lectin‐like oxidized LDL receptor‐1 containing 
apolipoprotein B (LAB) level and the lowering effect of serum 1,5‐anhydroglucitol level by long‐term intake of ‘Benifuuki’ 
green tea, and developed a tea infuser “Rich plus” for rapidly extracting EGCG3”Me. 
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Consuming green tea at least twice each day is associated with reduced odds 
of chronic obstructive lung disease in middle‐aged and older Korean adults

Chang‐Mo Oh1*, In‐Hwan Oh1, Bong‐Keun Choe1, Tai‐Young Yoon1, Joong‐Myung Choi1, Jihyen Hwang1

1Department of Preventive Medicine, School of Medicine, Kyung Hee University, Korea

The frequent consumption of green tea has been shown to have antioxidant and anti‐inflammatory effects to reduce risk for 
lung cancer and type 2 diabetes. However, few studies have investigated the relationship between green tea consumption 
and risk of chronic obstructive pulmonary disease (COPD). This study aimed to examine the association between green tea 
intake and COPD using a nationwide representative database. This study was designed as a cross‐sectional survey using data 
from the Korea National Health and Nutrition Examination Survey that were collected between 2008 and 2015. Of these 
participants, 13,570 participants aged 40 years and over were included in the study population. COPD was defined as the 
forced expiratory volume in 1 second (FEV1) divided by the forced vital capacity (FVC) < 0.70. Multiple linear and logistic 
regression models were used to examine the association between frequent green tea intake and risk of COPD after adjusting 
for age, sex, body mass index, smoking status, alcohol drinking, physical activity, and socioeconomic status. The incidence of 
COPD has decreased from 14.1% to 5.9% with increased frequency of green tea intake from never drinker to ≥ 2 times/ day (P 
< 0.001). In the fully adjusted multiple linear regression model, the frequency of green tea intake had a linear dose‐response 
relationship with FEV1/FVC (P trend = 0.031). In the multiple logistic regression model, the odds ratio for COPD among 
people who consumed green tea ≥ 2 times/day was 0.62 (95% confidence interval: 0.40 to 0.97), as compared to people who 
never drank green tea, after adjusting for all covariates. This study suggests that frequent consumption of green tea ≥ 2 
times/day is associated with a reduced risk of COPD in Korean populations. 
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Green tea extract alleviates obesity and related metabolic complications and 
encourages growth of Akkermansia muciniphila

Hyun Woo Jeong1*
1Amorepacific R&D Center, Korea

Trillions of microorganisms reside in the gut of the humans. Since diverse activities of gut microbiota affect the hosts’ health 
status, maintenance of the balance of gut microbiota is important to keep the human health. Green tea has multiple 
beneficial effects on energy metabolism with anti‐obesity, anti‐diabetic, and hypolipidemic properties. As green tea contains 
a large amount of ingredients (e.g. catechins), which can be metabolized by diverse microorganisms, it would be feasible that 
consumption of green tea affects a compositional change of gut microbiota, and the change of gut microbiota would 
mediate the beneficial effect of green tea. In this study, we demonstrated that consumption of green tea extract (GT) 
restores high‐fat diet‐induced metabolic changes. Interestingly, GT administration significantly encouraged the abundance 
of Akkermansia muciniphila (Akkermansia), a beneficial microorganism to relieve obesity and related metabolic disorders. 
Finally, we found that epigallocatechin gallate stimulates the growth of Akkermansia by GT. According to these data, we 
propose that green tea can be prebiotic agent of Akkermansia to treat metabolic syndromes.
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Development of silver foods for the elderly

Bum‐Keun Kim1*
1Korea Food Research Institute, Korea

Life expectancy at birth has risen rapidly in the last century due to economic growth worldwide manifested by reductions in 
infant mortality, improved living standards, better lifestyles and education, as well as increased quality and availability of 
health care. The definition of elderly may vary between different countries and different cultures. However, the general 
consensus is that the concept of elderly people covers a population range from newly retired to those 100 years and above. 
Those age 65 years or 60 years are often used as a convenient threshold in literature. The elderly population covers more 
than a generation and implies a great variation in living conditions and exposure to environmental factors, such as housing, 
health care, lifestyle and education. Older adults thereby constitute a heterogonous group in many different aspects, 
including mental, medical and functional abilities. Ageing could be described as a continuous and gradual process 
characterized by great variability among individuals. Ageing could occur in different rates and ways, depending on factors 
such as environmental, cultural, genetic, as well as the presence or absence of pathological conditions. Normal ageing is 
characterized by declined capacity in all physiological systems as well as in cognitive function. 
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Development of elderly food utilizing enzyme reaction based 
food texture modification technology

Sang‐Hoon Lee1*
1Korea Food Research Institute, Korea

The rapid movement towards an aging society is unprecedented among the countries in the Organization for Economic 
Cooperation and Development (OECD). According to the Korea National Statistical Office, 15.7% of the Korean population 
was 65 years and older (elderly ratio) in 2010. In elderly people, age‐related deterioration of the masticatory or swallowing 
functions is common and affects their perceptions and choices of food and their ability to eat. Accordingly, the need exists 
for soft foods as “care food” that can be used in nursing homes and assisted living facilities as well as during rehabilitation in 
a hospital setting. However, boiled, minced, and paste foods are served at hospitals and nursing homes in spite of the fact 
that they are less palatable in appearance and flavor than are normally cooked foods. Among various food energy sources, 
protein is an important macronutrient used by the body for building, repairing, and maintaining muscle function. Although 
dietary data for the elderly are limited, it has been reported that the optimal protein intake for older adults is greater than 
their current recommended dietary allowance (RDA) and that increasing protein intake to approximately 1.5 g 
protein/kg/day may be ideal. This research focuses on enzyme reaction based food texture modification technology for use 
with various food materials in order to assist elderly individuals who have difficulty with eating due to changes in their ability 
to chew (masticatory function) or swallow. The results of this research could be useful for softening food materials 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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Application of texture‐modification technology to produce chewable and 
swallowable foods for elderly people

Yong Gi Chun1*
1Research Group of Food Processing, Research Division of Strategic Food Technology, 

Korea Food Research Institute, Korea

The elderly population is exposed to various health risks due to inadequate nutrient intake, and poor masticatory or 
swallowing ability affects their choice of food. Foods for elderly people often contain gelling agents for product using texture
‐modification technology, such as increasing viscosity (thickening), water retention, firmness and/or smoothness control. In 
this study, the texture‐modified Dongchimi and Jangjorim were developed safely, well‐shaped, and easy to chew and 
swallow. As the fermentation proceeded in Dongchimi, the pH decreased, and the total acidity and lactic acid bacteria 
content increased. The hardness of the texture‐modified Dongchimi and Jangjorim decreased significantly, by more than 
90% (p<0.05) as compared to the control. Sensory evaluation showed that texture‐modified Dongchimi and Jangjorim were 
adequate for the elderly people suffering from difficulties in mastication and deglutition. Thus, texture‐modified Dongchimi 
and Jangjorim those are easy to chew and swallow will have sufficient competitiveness in food safety, food taste, and food 
preference.
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3D mastication robot system for texture analysis of silver foods

Seung‐Ju Lee1*
1KSTAR Research Center, National Fusion Research Institute (NFRI), Korea

In this session, we present a design of mastication robot to analyze texture of silver foods by implementing the similar 
masticatory process of the elderly. The robot system has the following three features: First, the mastication robot has three 
degrees of freedom for linear and rotational motions in three dimensional space, respectively. Furthermore, the masticatory 
muscle devices of the robot are consistent with human side respect of size, acting force, and coordination of attachment. 
Therefore, the robot readily mimics chewing motion of the elderly by appropriately controlling the motion of each muscle 
device. Second, the mastication robot adopts artificial teeth as texture probe in order to measure real interaction forces 
between human teeth and foods. With the artificial teeth, we can set various dental environments of the elderly by 
removing some parts of teeth. Furthermore, the teeth probe can measure interaction forces between the each tooth and 
foods by installing subminiature load cells under each tooth; thus, we can analyze different patterns of the interaction forces 
among the incisor, cuspid and molar teeth. Third, the mastication robot is able to conduct continuous masticatory process, 
for which we developed an elastic container to prevent food going outside, a pumping device of artificial saliva for lubricating 
foods and a tongue robot for food manipulation. In this experimental configuration, we expect analyzing dynamic change of 
the food textures and the interaction forces during the continually chewing behavior.
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Clinical characteristics of swallowing function of the elderly

So Young Ahn1*, Jeong Seon Lee1, Kanghee Cho1, Jee Sung Ju1

1Department of Rehabilitation Medicine, School of Medicine, Chungnam National University, Korea

OBJECTIVES: This study was conducted to construct a database for the healthy elderly and the elderly with stroke, 
parkinson's disease without problem. 

METHODS: From January 2014 to December 2017, a total of 299 healthy elderly patients were included in the study. The 
subjects were 168 healthy adults, 100 stroke patients, 31 parkinson’s disease patients. All patients underwent VFSS that 
were performed and recorded simultaneously (FLEXAVISION; Shimadzu Corp., Kyoto, Japan). We measured the modified 
penetration aspiration scale (MPAS), videofluoroscopic dysphagia scale (VDS), American Speech Language‐Hearing 
Association National Outcome Measurement System swallowing scale (ASHA‐NOMS). The oral transit time (OTT), 
pharyngeal delay time (PDT), and pharyngeal transit time (PTT) were recorded to assess the swallowing physiology. Data 
analysis of this study was done using IBM SPSS win 22.0.

RESULTS: In the VDS analysis of healthy elderly, abnormal vallecular residue, abnormal pyriform sinus residue, and aspiration 
showed 63%, 21% and 3%, respectively. In the stroke patients, they showed 94%, 52%, 44% and in the Parkinson patients, 
showed 77.4%, 51.6%, 22.6%.
The pharyngeal delay time and pharyngeal transit time were significantly increased in the stroke patients compared with 
healthy elderly in all types of food. (p<0.05)
The premature bolus loss, pyriform sinus residue, aspiration, delayed pharyngeal delay time were significantly noted in the 
parkinson’s disease compared with normal elderly in all types of food. (p<0.05)

CONCLUSION: In this study, we examined the swallowing dysfunctions in the three groups and analyzed the data obtained 
from objective evaluation tool. In elderly people without symptoms of swallowing difficulty, the objective test showed 
abnormal swallowing charactieristics. The prevalence was higher in patients with elderly sufferd from stroke or parkinson's 
disease. Furthermore areas with an urgent need for future clinical research are identified
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Management status of the elderly friendly food and it’s future

Jeong Seon Kim1*
1Korea Institute for Health and Social Affairs, Korea

In 2018, the proportion of the elderly population in the population exceeded 14%, and the proportion of the elderly 
population will rapidly increase. By 2026, Korea will become a super‐aged society. The increase in the elderly population 
caused an increase in the elderly medical expenses, and elderly medical expenses accounted for 37.6% of the total medical 
expenses in 2015. The elderly are deeply affected by nutritional imbalance due to chewing‐, swallowing‐, and digestive 
dysfunction, which leads to psychological anxiety and lowers the quality of life. The demand for such elderly people is, of 
course, food. However, only about 50% of all elderly welfare facilities employ dieticians and cooks, so it is not possible to 
reflect the demand level of the elderly. The elderly friendly industrial promotion law defines elderly friendly foods as health 
functional food and meal service for the elderly and the Korean Industrial Standard defines elderly friendly foods as the most 
appropriate for the elderly who are suffering from dental insufficiency and digestion. It is defined as food that is easy to eat 
while it is aged with taste and nutrition. However, there are still no elderly friendly foods available in the market. Since the 
present specific definition and scope are not enough to increase the utilization of the food industry, a management system 
that fully reflects the needs of the elderly is needed. The elderly can be categorized as elderly people with good nutrition and 
health, nutritional health risk group, and long ‐ term care elderly people depending on their independence. Customized 
meals are needed for three categories. The range of elderly friendly foods is very diverse, including general light chewable 
foods, special medicinal foods, patient foods, and health functional foods. Particularly, food for patients is already managed 
by the Food and Drug Administration, and it is necessary to prepare specific standard for light chewable or easy to swallow 
food. There is a long‐term care insurance service run by the Ministry of Health and Welfare. Long‐term care facilities are 
being evaluated to improve the quality of long‐term care insurance services. If the evaluation of foodservice is strengthened 
and specific guidelines for food expenses are provided, the quality of foodservice services will be further improved. In 
addition, Ministry of Agriculture, Food and Rural Affairs is responsible for utilization of fresh agricultural products, the 
development of functional materials and packaging technologies and to create a linkage between long‐term care insurance 
service providers and local communities. Ministries should work to standardize elderly friendly foods and work together for 
elderly friendly foods.
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Functional ingredient and clinical trial

Sang‐Ok Park1*
1Neonutra Co., Ltd., Korea

We can get an individual approval of functional ingredient from Ministry of Food and Drug Safety (MFDS), based on the 
standardization of manufacturing process, specification, and safety/efficacy data here in Korea. The recent regulation and 
strategy for the approval will be introduced. Especially, clinical trial is essential for proving the efficacy of the functional 
ingredient, which should be conducted under the specific requirement in order not to be rejected by MFDS. This 
requirement will be shown in this presentation.
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Development of the product‐specific health functional food 
with sleep‐promoting effects from the edible seaweed

Suengmok Cho1*
1Research Division of Food Functionality, Korea Food Research Institute, Korea

Phlorotannin preparation (PRT) has been approved as the product‐specific health functional food (PS‐HFF) with sleep‐
promoting effects by KFDA. This is the first official PS‐HFF for sleep in Korea. PRT is polyphenols from edible seaweed 
Ecklonia cava (gamtae in Korean). All results on safety (toxicity), efficacy (cell, animal, and human tests) and standardization 
satisfied requirements of KFDA for PS‐HFF. The effects of PRT on sleep‐wake profiles in C57BL/6N mice were evaluated, and 
its hypnotic mechanism was also demonstrated. PRT (250 and 500 mg/kg) produced a significant decrease in sleep latency 
and an increase in the amount of non‐rapid eye movement sleep (NREMS). PRT had no effect on delta activity, an indicator of 
the depth or intensity of NREMS, whereas a hypnotic drug diazepam (DZP) produced a typical decrease in delta activity. 
These results imply that PRT induces NREMS similar to natural physiological sleep. The hypnotic effect of PRT was completely 
blocked by an antagonist of GABAA‐benzodiazepine (BZD) receptors, flumazenil. These findings support the idea that the 
hypnotic effects of PRT should be attributed to the positive allosteric modulation of GABAA receptors at the BZD‐binding site. 
In clinical polysomnography study, PRT significantly reduced wake after sleep onset (WASO) of volunteers.
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Clinical trials on functional foods‐drugs interaction

Min‐Gul Kim1,2*
1Department of Pharmacology, School of Medicine, Chonbuk National University, Korea,

2Center for Clinical Pharmacology, Chonbuk National University Hospital, Korea

Food‐drug interactions can result when food alters the pharmacokinetics of drug or its metabolites. Food‐drug interactions 
also can reflect the additive nature of the pharmacodynamic effect of drug when taken with food. It is important to 
understand the nature and magnitude of food‐drug interactions for several reasons. Concomitant medications, functional 
foods, and some foods, such as grapefruit juice, may alter metabolism and/or drug transport abruptly. Such an abrupt 
alteration in metabolism or transport can change the known safety and efficacy of a drug. For example, some functional 
foods may also alter the absorption or disposition of co‐administered medications secondary to the modulation of drug 
transporter proteins such as P‐gp. Recently, the possibility that ginsenoside metabolites inhibit P‐gp was presented. These 
results suggest that significant ginseng‐drug interactions may be possible for ginseng‐derived products. Fermented red 
ginseng (FRG) was developed to increase the absorption rate of ginsenosides. The fermentation of red ginseng using 
intestinal microflora increases the content of ginsenoside metabolites, such as compound K, Rh1, Rg3, protopanaxatriol and 
protopanaxadiol. Because ginsenoside metabolites have relatively higher absorption rates than naturally occurring 
ginsenosides, the bioavailability of FRG is dramatically improved compared to that of red ginseng. However, the influence of 
FRG on CYP enzyme and P‐gp activity has not been studied. Moreover, it is difficult to apply previous results to clinical 
research because previous studies of ginsenoside‐drug interactions have been conducted in vitro. Hence, clinical studies that 
evaluate the effect of FRG on the pharmacokinetics of major drug‐metabolizing enzymes and transporters in humans are 
needed. We conducted to characterize the influence of FRG on the activity of CYP enzymes and P‐gp through drug 
interactions using CYP cocktail probe drugs, caffeine, losartan, dextromethorphan, omeprazole, midazolam, and fexofena‐
dine in healthy human subjects. This study showed that multiple doses of an FRG product weakly inhibited CYP2C9, CYP3A4 
and P‐gp. However, no clinically significant drug interactions were observed between FRG and the CYP and P‐gp probe 
substrates. Therefore, the potential of this product to cause metabolic and transport drug interactions is not clinically 
significant.
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Development of health functional food and global registration

Yongwook Lee1*
1Herbal Hormone Institute, Naturalendo Tech Co., Ltd., Korea

The decreased production of female sex hormones during the peri‐ and post‐menopausal period induces various symptoms 
and can result in side effects, ranging from annoying to life‐altering, that impact the overall quality of life. Although 
menopause is a normal process of aging in women, it is nevertheless a significant event in women’s life and leading to 
physical and psychological changes. Hormone replacement therapy (HRT) was considered to be effective for menopausal 
symptoms, such as hot flushes and sleep problems, and helpful in the prevention of osteoporosis and atrophic changes in the 
genital tract. However, according to several studies, there are negative effects to breast and cardiovascular to be concerned. 
Especially, the results of the Women’s Health Initiative (WHI), a multi‐center, randomized, double‐blind placebo controlled 
study involving 16,608 post‐menopausal women, have changed the approach to the management of menopausal 
symptoms. The WHI showed increased risk of breast cancer by 26%, heart disease by 29% and stroke by 41%, in participants 
who took HRT for the relief of menopausal symptoms, compared with those in the placebo group. For this reason, nowadays, 
the alternative medicine, that has not only effectiveness but also safety, is used for improvement of menopausal symptom. 
The botanical dietary supplements commonly have been reported to have weaker effects than HRT, but appear to be safer. 
Many dietary supplements are widely available for menopausal symptoms, but most of them lack the scientific evidence to 
support their use. This lecture will introduce the methodology of development of global health functional food material 
related to women's health in the menopausal period and provide an opportunity to get acquainted with the constitutional 
requirements of the data for global approval.
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Industrial potential and challenges of inner beauty foods

Hee‐Chul Chung1*
1Newtree Co., Ltd., Korea

Nutricosmetic is the intersection between personal care and nutrition, which has a concept “beauty from within”. 
Nutricosmetics, also known as oral beauty or inner‐beauty products, are ingestible products enhancing appearance of hair, 
skin, and nails. Nutricosmetics also contain a number of nutrients such as vitamins, minerals, carotenoids, omega 3 fatty 
acids, polyphenols, CoQ10, probiotics, and collagen which not only enhance beauty but also help in maintaining good health 
of consumers. Nutricosmetics may have functions such as anti‐aging, photo‐protection, hydration, skin lightening, hair 
nourishment, slimming, hair growth, and skin repair. Global market for nutricosmetics is estimated at US$ 4.5 billion in 2014 
and is expected to reach US$ 7.4 billion by 2020, showing 8.6% CAGR over 2013‐2020. Also, according to a report published 
by Coherent Market Insights, the global nutricosmetics market size in 2016 was approximately US$5.00 billion (revenue) 
with Europe leading the market share (US$1.65 billion) due to the high penetration of nutricosmetics combined with high 
adoption rate among consumers as well as high awareness of the products’ benefits. Major driving factors for global 
nutricosmetics are aging population, rising consumer awareness, inclination towards less invasive beauty treatments, 
emergence of the spa culture, and demand for natural ingredients. Major market barriers are lack of consumer awareness, 
economic uncertainty, skepticism on efficacy, lack of regulatory guidance, and long‐term efficacy. Sales of nutricosmetic 
products are strong in Japan, Asia‐Pacific and Europe. Cultural acceptance plays a major role in strong sales in Asia region 
such as Japan and China. Regulatory decisions have a major impact on R&D and new product launches in nutricosmetics. 
Price, distribution and consumer education play key roles in the success or failure of nutricosmetics. 
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Effect of collagen tripeptide on dry skin model

Shoko Yamamot1*
1Deputy General Manager of Central Research Institute, Jellice Co., Ltd., Japan

Dry skin causes pruritus in the aged and such common skin conditions as xerosis and atopic dermatitis (AD). In dry skin, it has 
been shown to increase nerve growth factor NGF expression in the epidermis, and a greater density of invasive nerve fibers 
in the epidermis has been observed. Semaphorin 3A (Sema3A) is known to induce retraction of NGF‐sensitive neurons 
among dorsal root ganglion neurons, which prevent epidermal nerve invasions. Collagen tripeptide (CTP) is a highly purified, 
non‐antigenic, and low allergic tripeptide fraction with a high percentage of basic units of glycine‐X‐Y. It has shown that orally 
administered CTP is absorbed efficiently blood. And recently, beneficial effects of CTP on skin, bones, blood vessels, and the 
like have been reported. In this study, we examined the effect of CTP oral administration on dry skin, epidermal innervations, 
and the levels of nerve guidance molecules, such as NGF and Sema3A, in acetone‐induced dry skin model mice. As a result of 
the study, oral administration of CTP in acetone‐induced dry skin model mice significantly decreased TEWL and suppressed 
scratching behavior. Intraepidermal nerve growth was dramatically inhibited in CTP‐treated mice. Quantitative PCR analysis 
and immunohistochemical study revealed that CTP abolished the increased NGF and decreased Sema3A levels induced by 
acetone treatment. The present findings provide evidence to support the therapeutic use of CTP on dry skin.
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Unlocking the potency of Indonesian jamu for skin remedy

C. Hanny Wijaya1,2*
1Department of Food Science and Technology, Faculty of Agricultural Engineering and Technology,

Bogor Agricultural University, Indonesia,
2Tropical Biopharmaca Research Center, Bogor Agricultural University, Indonesia

“Jamu” is a traditionally known ancient medicinal herbal used by the Indonesian royal family to maintain youthful health and 
beauty since AD 800. “Jamu” is a term for traditional medicinal potion in Indonesia, particularly in Java and Bali, made from 
all‐natural materials such as roots, leaves, barks, and fruits. It has been reported that Jamu has not only been used to cure 
ailments and prevent illness but also to keep skin healthy and detoxification for overall skin health and well‐being. The royal 
family of Indonesia often requested their healers to create treatments not only for medicinal purposes, but also for spa and 
beauty ritual treatments. The government of Indonesia, however, still recognizes Jamu as a medicinal practice, with its own 
set of local FDA rules. Skin diseases are frequently inducing health problem affecting all ages from the neonates to the 
elderly and cause harm in number of ways. Hence, maintaining healthy skin is a must to achieve a healthy body. Today, up to 
75% of local Indonesian population remain continuously consuming jamu on a regular basis for good health. This 
presentation will sum up an overview of Indonesian jamu’s tradition potencies specifically utilized to treat skin and health 
issues in the past and its transformation today. The current scientific reports on the efficacies of jamu and its simplicia such 
as turmeric, ginger, galangal, and betel leaf will also be presented. 
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The skin depigmenting effects of food‐derived materials

Sang Yoon Choi1*
1Korea Food Research Institute, Korea

Although melanin protects the skin, the hyper‐production of melanin pigment can cause melasma, freckles, and dark spots. 
To prevent or improve skin darkening due to melanin hyper‐production, skin pigment‐suppressing agents using kojic acid, 
arbutin, or licorice extract have been developed, but various problems such as adverse side effects and weak efficacy have 
been observed. Thus, developing a new skin pigment‐inhibiting agent is a matter of urgency. In this presentation, we 
introduce the results of two our studies on skin depigmenting materials. Firstly, resveratrol derivative (DMPB) exhibited 
significant depigmentation ability on the UV B‐induced hyperpigmentation of the brown guinea pig skin. In addition, the 100 
ppm treatment with DMPB had a 30% inhibitory effect on melanin pigment generation in the melan‐a cells without cell 
toxicity. Secondly, corn silk extract demonstrated excellent melanin production inhibitory effect on melan‐a cells without 
cytotoxicity. Such inhibitory activity on melanin was higher at the same concentration when compared to arbutin, a single 
substance with known skin whitening functions. In fact, the corn silk extract greatly suppressed tyrosinase expression in the 
cells. In addition, the application of corn silk extract on human faces with hyperpigmentation significantly reduced skin 
pigmentation without abnormal reactions. Based on the results above, corn silk and DMPB has good prospects for use as a 
material for suppressing skin pigmentation.
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Digital transformation in nutricosmetic dermatology

Hyunjung Kim1*
1Department of Dermatology, Seoul Medical Center, Korea

In January 2016, the word "Fourth Industrial Revolution", which became a big buzzword in the World Economic Forum and 
shook the world, is now deeply embedded in the life of Korea in May 2018 as a regular menu at the elementary school 
parents briefing session. The fourth industrial revolution is the emergence of the rapidly developing information and 
communication technology that accelerates the development of other science and technology, which will fuse 
manufacturing and service industries and create a boundary between the world of consumption and production. The fourth 
industrial revolution is a concept that emphasizes the fusion of reality and virtual. The fourth industrial revolution has the 
characteristics of 'Hyper‐Connected' and 'Hyper‐Intelligent'. Through the Information and Communication Technologies 
(ICT) such as Internet of Objects (IoT) and Cloud, it is predicted that the objects, the human being and the objects will be 
interconnected and changed into a more intelligent society such as big data and artificial intelligence. But there is an 
important issue to understand all these stories. I am doubt whether there is a real fourth industrial revolution. Some are just 
marketing tools. However, it is hard to deny that the changes that are under way are innovative enough to be called the 
fourth industrial revolution. In a more accurate sense, I tend to view the present as the point of digital transformation. In the 
following article, I will express the meaning of the fourth industrial revolution and digital transformation in the same 
meaning. In cosmetics and skin research, this digital transformation has a tremendous impact. Real‐time value based clinical 
trials that develop and change new products with real‐time effects assessment on the Big Data Foundation are essential to 
the nutricosmetic industry in the future, rather than being applied as a marketing strategy based on effectiveness 
evaluations based on intermittent visits. The fourth industrial revolution does not depend entirely on machines and 
computers, but ultimately it has the ultimate goal of improving human well‐being and quality of life. Therefore, it is also 
important to understand the state‐of‐the‐art technologies in these times, but it is important to keep in mind that the 
application of all these technologies will center on human experience and patient experience.
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Current technology transfer and supporting business in food industry

Eun Jin Kim1*
1Foundation of Agri. Tech. Commercialization & Transfer, Korea

According to the National Statistical Office's mining and manufacturing survey, the share of food manufacturing shipments 
accounted for 5.9% of total manufacturing shipments in 2015. The number of businesses engaged in food and beverage 
manufacturing is 57,954, with 331,564 hires. Among the food and beverage manufacturing enterprises, 4,162 enterprises 
with 10 or more and less than 50 persons account for 81.2% of all businesses. According to the National Accounts of the Bank 
of Korea, the food and beverage and tobacco manufacturing industries are at a very low level, excluding the 20.7 trillion won 
and 4.7% of the manufacturing value added (income) of 435.9 trillion won. Nevertheless, the domestic food market is 
relatively small compared to countries with similar populations and economies, and has low growth potential due to its low 
export share. In 2014, the per capita food market in Korea was $ 1,172, The food market is expected to continue expanding 
to less than half of Italy and Spain with similar incomes. With the advent of knowledge‐based society in the 21st century, 
technological cycles have been rapidly shortened due to the fusion and combination of technologies. As a result, there are 
increasing numbers of companies that acquire technology and commercialize technology through technology transfer and 
licensing. However, due to the shortage of technology trading market, there is a lack of natural ecosystem for technology 
trading due to lack of expertise in transactions. The technology of Korean universities and public research institutes is less 
than 1/3 of that of 17.6% of US and 44.7% of US (Source: '14 (Public research institutes) Technology transfer and 
commercialization survey data collection (Ministry of Commerce, Industry and Energy, KIAT)) Considering the size of the food 
industry, small and medium‐sized food companies that need food‐related technology developed through food R & D may 
have difficulty in commercializing technology due to high technology fees, . Therefore, it is necessary to introduce support 
projects for smooth technology transactions of SMEs. It is necessary to strengthen the competitiveness of intellectual 
property and the capacity of the food industry by advancing the intellectual property utilization system through technical 
transaction support.
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Vitalization strategy for technology commercalization of research products 
in food science and technology

Jiyoung Park1*
1Seoul National University, Korea

The global food is the huge market larger than the combined market of IT and automobile exceeding $ 6 trillion. And the 
domestic food industry is also emerging as a future promising industry by taking the K‐food craze. Because most of the food 
companies in Korea are very small and their profitability is low due to intense competition with the domestic market, 
however, most of the companies enforce business strategies focused on marketing and brand recognition rather than 
technology‐based research and development. In order to cope with the rapidly changing future technology and convergence 
age, it is necessary to establish a differentiated technology‐based commercialization strategy. As part of this, it is necessary 
to utilize the excellent research results of public research institutes such as universities and public research institutes, which 
would be a good alternative. However, in spite of many years of efforts by the government and the research institutes, the 
utilization rate of technology by public research institutes (1.72% efficiency of technology transfer in 2015, 12.9 %. Rather 
than judging performance on the basis of these numerical data, the government, the research institute, and the industry 
need to understand the needs of each other. And based on this, it is necessary to secure time and effort to equip each person 
with appropriate human, material and technical infrastructure. In this presentation, I would like to take a look at the ways to 
activate commercialization of domestic food research technology, in particular the roles and responsibilities of research 
institutes, and to think about ways to improve commercialization of excellent research results.
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R&D and technology transfer in food industry: subjected on functional food

Seungmok Cho1*
1Korea Food Research Institute, Korea

The level of R & D in the food sector in Korea has been steadily improving and the technological gap with developed 
countries is being reduced. Food companies are also actively engaged in R & D, and the level of technology is also improving. 
However, considering the situation of the domestic food industry, the proportion of SMEs is enormous, the activation of the 
technology transfer of research institutes such as universities and apprentices is very important factor in the development of 
the food industry. In this presentation, we will focus on functional foods with high demand for technology transfer and how 
to activate technology transfer from the viewpoint of researchers. Obtaining individual approval of a pharmacy source with a 
functional raw material (health functional food) is costly and time‐consuming. Therefore, it is a risk for a company to transfer 
a technology that has already received individual recognition or is highly likely to receive it. There are many cases. In order to 
activate technology transfer of functional foods, three key areas of functional, safety and standardization in R & D should be 
considered. In particular, research institutes often stop at TRL level 5 (production and evaluation of prototypes). However, for 
companies seeking TRL level 9 (commercialization), it is important to focus on the possibility of entry into higher TRLs There 
is no other choice. Therefore, pre‐emptive R & D that can increase the possibility of standardization and individual 
accreditation should be considered very important. In the field of functional foods, after‐sales support is the most important 
factor for technology transfer to succeed in commercialization. In order to increase the likelihood of success in technology 
commercialization from the beginning of R & D, it is necessary to have a systematic support plan that enables companies to 
find suitable companies in their areas of interest prior to R & D projects. In addition, in the case of SMEs, it is necessary to 
consider measures such as milestone technology transfer contracts, which will lower the initial royalty burden, increase the 
proportion of current technical fees, and promote research institutes through technology investments.
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Commercialization strategy and business cases via technology transfer

Jeong Woong Park1*
1Sanigen Co., Ltd., Korea

The approach to develop new products that can be successful in the market can be explained in two directions. 1) How to 
design a product based on market needs and secure core technologies that can make this product real. 2) How to acquire 
core technology first and develop products based on this technology. It is more effective to introduce technology transfer 
process from academia or research institute rather than developing core technology in‐house. In this case, scientific 
verification of the development of core technologies and their effects can be performed by academia and research 
institutes, and establishment of market analysis, production, marketing and sales strategies can be the most desirable 
collaborative structure. In this presentation, we will look at commercialization strategies that are commercialized through 
technology transfer based on two development cases
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Comprehensive and reliable analytical techniques for halal products testing

Huey‐Bing Chong1*
1Agilent Technologies Malaysia, Malaysia

The awareness of Halal as an international standard has gained significant awareness in many countries due to the increase 
in global demand for halal products. “Halal” refers to permissible or lawful in traditional Islamic law. Halal products should 
meet food safety and quality requirements to fulfill consumer needs. Hence, it is very important to monitor and ensure the 
halal products are the best in quality and permitted for use and consumption by Muslim. In this presentation, you will learn 
about the analytical techniques and methods with focus on LC‐MS and GC‐MS in halal products testing. These include the 
determination of alcohol content and amino acids profiling. The initial development of LC‐MS/MS in identifying the origin of 
gelatin in food and pharmaceutical capsules is also been discussed.
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Arsenic speciation analysis using HPLC‐ICP/MS for food safety

Jae‐Hong Park1*
1Agilent Technologies Korea, Korea

High‐performance liquid chromatography‐inductively coupled plasma mass spectrometer (LC‐ICP‐MS) is hyphenation 
system for speciation analysis of elemental impurities such as arsenic and chromium. Especially, this hyphenation system is 
used arsenic speciation analysis in rice which reported by USFDA after 2011. Recently, the Korean Food Standard Codex has 
enforced regulation of inorganic arsenic in rice after 2016. With the introduction of hyphenation system, background of 
speciation analysis and system configuration theory of LC‐ICP‐MS. Inorganic arsenic, As(III) and As(V), is reported that more 
toxicity than organic arsenics, MMA, DMA, AsB, etc. Also, USFDA reported that highly inorganic arsenic contained dairy 
products are more toxic than those that do not. According to these reports, speciation analysis of arsenic is so important not 
only rice but also seaweed and other food products. So, many food researchers are interested in not only arsenic, but also 
mercury and chromium speciation analysis. Mercury is known that highly toxic metal to biological system. Unlike arsenic, 
organic mercury such as methyl mercury has highly toxic compared with inorganic mercury. This presentation introduces 
speciation analysis solution of Agilent about As and Hg and suggests high‐throughput analysis using LC‐ICP‐MS of Agilent.
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Food safety solutions applicable to positive list system of pesticides screening guideline

Joon Seok Lee1*, Na‐young Choi1
1Product Specialist team, Life Sciences and Applied Markets Group, Agilent Technologies Korea, Korea

We have been experienced by food safety issues for a long time ago and the issues were very closely connected to our life 
environments. One of the food safety issues is multi‐residue pesticides remained in agricultural products. Many of 
supervising government sites and other testing companies and labs are trying to develop their analyzing methods and 
considering how to enhance the method to be fast and accurate. Moreover, we are faced with difficulties to develop to 
screen unexpected pesticides which are not permitted in Korea. For those of issues, we are going to deliver high‐throughput 
screening methods for multi‐residues pesticides and how to catch unexpected pesticides like as Positive List System. One of 
the methods has just 20 min running time for screening 210 pesticides and makes us confirm whether the pesticides are 
included or not in the agricultural products. Another method includes capabilities of screening and quantifying expected and 
unexpected pesticides. These methods will be enhanced more and more to test more wide range pesticides and our life 
environments will be better than now especially in food safety area. 
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Effect of Leuconostoc mesenteroides subsp. Jonggajibkimchii DRC1506 as 
starter on the fermentation and quality of kimchi

Byung Hee Ryu1*
1Department of Fresh Food Research, Division of Research and Technology, Daesang corp., Korea

Kimchi fermentation usually process by the growth of various naturally occurring fermented lactic acid bacteria. This 
sometimes makes it difficult to produce kimchi with steady quality. The use of Leuconostoc mesenteroides as a starter has 
been considered to produce commercial fermented kimchi with steady and good quality in Korea kimchi industry. Based on 
information about the major microbial composition of kimchi and its relation to the taste, Leuconostoc mesenteroides 
DRC1506 was selected as kimchi starter. The completely sequenced chromosomes and plasmids of strains DRC1506 were 
deposited in NCBI under the GenBank accession numbers CP014611‐15. This strain was found to be safe for industrial use 
because they are not showed harmful characteristics biogenic amine, and benefit enzymatic activities. Starter kimchi made 
with these strains was better in taste than the conventional starter kimchi when they were evaluated both by the public 
research. Metabolite analysis using the 1H NMR technique showed that the dominance ratio and metabolite production 
ability of kimchi using DRC1506 were similar to those of conventional starters. As a result of the microorganism analysis, the 
starter had an optimum acidity due to low acid production compared to the conventional fermentation, and showed the 
high‐production of mannitol. The use of starter cultures has been considered as an alternative for the industrial production 
of standardized kimchi, and prevented over‐ripening and extended shelf‐life. Several starter cultures for kimchi have been 
shown to inhibit microorganisms related to over‐ripening of kimchi and food‐related pathogens. Moreover, starter cultures 
have been shown to produce much more lactic acid, acetic acid, and mannitol from free sugars during the initial stage, 
contributing to kimchi health‐promoting and sensory properties during fermentation. These results suggest that kimchi 
quality can be controlled to have consistent properties, both in taste and microbial composition, by using kimchi starters.
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Plant derived lactic acid bacteria, a new source of probiotics

Nam Soo Han1*, Bo Bo1,2

1Brain Korea 21 Center for Bio‐Resource Development, Division of Animal, Horticultural, and Food Sciences, 
Chungbuk National University, Korea

2Biotechnology Research Department, Ministry of Education, Myanmar

The recognition of the beneficial effects of dairy products containing probiotics has been well established but lactose 
intolerant, cholesterol content and allergy are some drawbacks. Therefore, plant based fermented foods are receiving 
attention as alternative functional and probiotic attributes. Indigenous Asian fermented foods are generally plant based and 
contain broad diversity of lactic acid bacteria (LAB). Plant environment is generally considered ancestral niche of LAB. In 
addition LAB of plant origin may have more adaptability to plant like human gut environment than dairy counterparts. Some 
genomic comparisons have proven that LAB from plant source retain varieties of sugar metabolic genes which have been lost 
in dairy one. This feature can help survival of plant derived LAB in hemicelluloses rich human colon environment. 
Furthermore, lactic acid bacteria can perform the bioconversion of plant secondary metabolites especially phenolic 
compounds to promote the health‐promoting properties of plant foods but that ability is connected to the adaptive growth 
and survival of LAB in plant foods. Market demanding for probiotic from plant source is increasing. Fermented plant foods 
can be regarded as a cheap source of probiotics. But researches are still needed to confirm the safety and functional 
properties of plant derived probiotics.
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Anti‐viral effect and genetic characteristics of its probiotics on kimchi fermentation

In‐Ho Kim1*
1Korea Food Research Institute, Korea

Antiviral effect of kimchi and its probiotics were conducted to inhibition rate, metagenome and metabolome in cell and 
animal infected by influenza virus (H1N1) or avian influenza (H7N9). Kimchi extract and its probiotics were also applied to 
bioassay systems in BSL3 (Biosafety Level 3). Kimchi extract samples were prepared to raw, early aging, middle aging, and 
over aging ranging from 0.2%, 0.4%, 0.7%, and 0.9% of acidity, respectively. Middle aging kimchi sample, which was aged 
3~7days from raw, showed highest inhibition rate to 90% at EC50 (mg) on cell plaque test. Korean Welsh onion extract has also 
highest inhibition rate on the test. Lactobacillus plantarum M2 of kimchi probiotics showed highest antiviral effect on cell 
plaque test any other than screened probiotics during kimchi fermentation. When middle aging kimchi or probiotics M2 
sample was fed to infected mice, the kimchi samples made higher survival rate 30% than control. Probiotics M2 showed 
higher restoration and survival rate ranging 40% to 80% in viable or heat‐killed probiotics than control. The probiotics 
reduced viral activity in lung infected by influenza viruses. M2 made light and white color like non infected lung tissue on lung 
tissue dyeing test. Anti‐viral effect was induced immune‐cell activation strongly when CCL4 of chemokine ligand was active 
rapidly. Metagenome showed that Lactobacillus, Leuconostoc, and Weisella were dominant strains during kimchi 
fermentation. Genome annotation said that M2 had 3,153 genes which was consisted of coding 3,065 and non‐coding genes 
77 in whole genome sequencing. The sequencing expressed right direction CDS, reverse CDS, rTNA, tRNA, GC content and GC 
skew in order on De novo assembly. Metabolites during kimchi fermentation were analyzed to 25 materials in 90% similarity. 
Eslicarbazepine acetate, talampanel and hexestrol increased but epoxystyrene, acetophenone and 4‐vinylphenone 
decreased as fermentation was going on. The probiotics was safe as GRAS microbials when the test was conducted on 
genetic and animal test. The probiotics and kimchi product against influenza viruses was commercialized and released to 
market from Daesang Co, Ltd.
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Kimchi as a probiotic food: Link between probiotics from kimchi, 
the gut microbiome, and health

Hak‐Jong Choi1*
1Research and Development Division, World Institute of Kimchi, Korea

Gut microbiome has recently provided evidence that the gut microbiota are capable of greatly influencing all aspects of 
physiology and immunology. Probiotics have been being used for their health beneficial effects. Although a number of recent 
studies have shown that probiotics enable to modulate the structure of the gut microbiota, the mechanism underlying this 
effect remains to be elucidated. In a disease state, the relative abundances of beneficial gut bacteria are generally reduced, 
which is restored by constant probiotic supplementation. Oral administration of certain probiotic strains improved the 
disease state by (i) inducing differentiation and function of regulatory T cells, (ii) reducing inflammatory response, (iii) 
modulating the gut environment, and (iv) increasing the proportion of short‐chain fatty acid‐ or beneficial metabolite‐
producing gut microbiota including the genera Bifidobacterium, Faecalibacterium, Akkermansia, Bacteroides, Anaerostipes, 
etc. In this presentation, current knowledge how the probiotics can influence host’s health by altering the gut microbiota 
structure and the potential use of probiotics in different host’s physiological or immunological settings for therapeutic 
purposes are addressed.
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Trend analysis of global food safety information (2017) ‐ focused on risk information

Jung‐Min Kim1*, Sun‐Nye Bang1

1National Food Safety Information Service, Korea

This report presents an overview of food safety trends in 2017. National Food Safety Information Service (NFSI) has collected 
and analyzedanalyzed the food safety information from 189 websites in 32 countries. For the last year, a total of 25,237 food 
safety information were collected. Compared with the previous year, the information which involves action taken (e.g. 
regulatory or voluntary recalls, warnings/alerts and import refusals) slightly increased by 4.6%. When it comes with food 
categories, processed foods was the top category at 11.6%, followed by dietary supplements (7.4%) and meat and meat 
products (6.8%). Microbial contamination was a leading cause, accounting for 24.5%, followed by pesticide residues (10.9%) 
and undeclared allergens (10.2%). China was the top country of origin accounting for 17.9%, followed by United States 
(13.7%) and Canada (4.8%). In 2017, information related to fipronil scandal in Europe has increased, with the majority (84%, 
139) of reports occurred between August and September. The most of that information reported the eggs and egg products 
originated from 19 countries.
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Cost‐benefit analysis (cba) methodology of food safety regulations and role of food industry

Hyo‐Jin Ko1*
1Department of Law and Policy Research, National Food Safety Information Service, Korea

Regulations mean a rule or order to restrict the rights and to impose obligations for the certain administrative purposes. 
They are generally issued by a government agency and having the force of law. The impact of regulations on industrial 
activities is significant. Since government regulations can derail industrial development, a regulatory reform takes priority 
over other policy objectives of every administration. However, that is not the case with public safety issues, especially food 
safety problems. In the name of public health and safety, an economically unjust, unreasonable or discriminatory regulation 
is easily excused, and the regulated entities (mainly industries) are often victims of a regulatory regime. In actual fact, safety 
regulations have been continuously reinforced. The regulatory policy is to achieve specific policy goals through correcting 
behaviors of the regulated. In this regard, the food industry has to observe given obligations and bear costs and expenses 
resulted from complying with applicable food safety regulations. Meanwhile, a government drafts the regulatory impact 
analysis report and conducts a cost‐benefit analysis prior to enactment, amendment or reinforcement of any regulations. 
The analysis and predictions powered by objective and scientific methodologies enable a government or its agency to judge 
whether a particular regulation will be good or bad for the society, economy and administration as well as public interest. 
Although the regulatory impact analysis and cost‐benefit analysis is conducted by a government, an effective policy 
implementation in practice and cost‐bearing is entirely up to industries. Moreover, a manpower requirement and payrolls 
associated, opportunity cost and actual cost relating to or arising from regulatory compliance will be estimated only by the 
respective industries. Therefore, the food Industry needs to collect and accumulate the said information and also to 
disseminate their hardships and financial burdens. Objective and practical information will encourage a government to set 
out regulatory frameworks that rational policy making. 
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International causal analysis methods of health functional food adverse events

Sun Jung Park1*
1Department of Vigilance and Surveillance Communication, National Food Safety Information Service, Korea

“Health functional food adverse event(s)” include unexpected health reactions, symptoms after ingestion of health 
functional foods. It is necessary to analyze causal relationship between experienced adverse event and ingested health 
functional food. The first thing to precede the causal relationship analysis is receiving vital information including daily intake, 
duration of intake, health condition at the time of intake, the use of other medicines or other health functional foods, the 
presence of allergies, and so on. It is like a medical examination when you visit in the hospital to accurate diagnosis. The 
results of an objective and scientific interview are very important. Because it also affects the next step in evaluating causality 
assessment. One of the widely used causality assessment tool is the algorithm, which is based on the interview information 
and exist scales. This scale was developed to help standardize assessment of causality for all adverse events. There are many 
types of algorithms, some of which can only be used for specific disease or organ damage. A typical example is the RUCAM 
algorithm, which is proposed to establish causal relationship between ingested health functional food and liver damage. 
Other causality assessment tools are statistical causality, animal or clinical test results, adverse event by the same substance 
in other countries, medical literature, and expert diagnosis, and so on. By using various casual assessment tool, it will be 
comprehensive, thoroughly reviewed and make a decision.
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A review on the improvement of the Korean food safety acts

Wan Sik Hong1*
1School of Law, Konkuk University, Korea

It is very interested in the food safety in Korea as well as in other countries in recent years. The regulatory measures in Korea 
did not ensure food safety and it is going to set up new regulatory system and acts to ensure food safety in Korea. An efficient 
food safety control system is required in all process of production, importation and distribution of food. The regulatory 
standards and the food safety acts in some other countries ensure the food safety and protect health of consumers at a high 
level. Korea, the Basic Food Safety Act, which was enacted in 2008, plays a role as the basic law in the field of food safety. 
Besides the Basic Food Safety Act, the various food safety acts ‐ the Food Sanitation Act, the Special Act on Imported Food 
Safety Control, the Health Functional Foods Act, the Livestock Products Sanitary Control Act, the Special Act on Safety 
Management of Children’s Dietary Lifestyle and so on, ‐ were enacted already in Korea. To ensure the food safety for 
consumers, the Korean legislator put much effort by rulemaking the various food safety acts, but the Food Safety Acts need 
to be amended and improved for the public health and quality of life.
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Science of food pleasure

Nakeon Choi
Easyfoodinfo., Korea
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Control of saltiness with amino acid mixture and its application properties

Byoung Cheol Min1*
1Solution Department, Daesang Corporation, Korea

Korean government says that Korean intake too much sodium from salt about 2‐fold folds compared to the amount of 
recommended by WHO. High sodium intake is believed to be related to chronic disease such as hypertension. There has 
been much effort to decrease sodium content in the food by reducing salt from recipes. Food industry developed many 
ingredients for this purpose and amino acid mixture is one of those accomplishments. Relatively newly developed amino 
acid mixture of glutamate and lysine (NAMINO) could be a potent salt replacer. Glutamate and lysine themselves, which are 
not salt form, are not dissolved easily in the water but co‐drying of those two amino acid under certain condition increased 
the solubility of the mixture and were able to be adopted easily to various food products. Sensory and instrumental analysis 
of several kinds of food samples showed that saltiness of food increased by adding NAMINO. The increment of saltiness 
varied depending on the types of food. Adding NAMINO increased umami and richness of food. Umami of NAMINO 
increased slowly and lingered longer compared to that of monosodium glutamate. Other sensory properties like sourness, 
astringency, and bitterness tended to decrease by adding NAMINO. NAMINO could be a potential salt replacer in food 
system especially for creamy foods and meat products.
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Various reducing sugar technologies using sweeteners in processed food

Seok‐Ryong Lee1*, Ji‐woon Suh1

1Beverage Lab., Research and Development Center, Namyang Dairy Products Co., Ltd., Korea

Sugars can cause harmful effects on metabolism and contribute to many diseases. Recently, the average of sugar intake 
increased so systematic program inducing a proper intake of sugars is needed. The Ministry of Food and Drug Safety and 
Ministry of Agriculture, Food and Rural Affairs announced the action plan for sugars reduction and tried to create the 
environment that people can choose sugar‐reduced products. Various sweeteners were used to reduce sugars in processed 
foods. Typical artificial sweeteners are sodium saccharin, sucralose, aspartame, acesulfame potassium and natural 
sweeteners are stevioside and sugar‐alcohol. Various sugar reduced products such as beverages, fermented milk, and ice 
cream have been released using these sweeteners. The trend of sugar‐reduced products changes from reduced sugar and 
high sweetness to reduced sugar and low sweetness. Moreover, demand for healthy and natural sweeteners is increasing 
rather than artificial sweeteners. Also, technology to prevent the texture degradation of sugar‐reduced product has emerged 
using combined sweeteners, dextrin, and oligosaccharides.
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The technology for reduction of trans fat

Yoon Chang Kang1*
1Food Research and Development Center, Samyang Corporation, Korea

Trans fatty acids are one of the unsaturated fatty acids produced by microbiological, excessive heat and hydrogenated 
reaction process, and are known to affect cardiovascular diseases such as arteriosclerosis. The efforts to reduce trans fats in 
Korea began in 2002 and trans fats decreased from 2.8 ± 2.1 g per serving of biscuit in 2006 to 0.05 ± 0.04 g in 2012. These 
results were achieved through the introduction of new technologies and production facilities by Oils and Fats manufacturers 
as well as through efforts to reduce the number of food companies in Korea. First, inter‐esterification process replaces 
partially hydrogenation process. This technology is the exchange of various types of fatty acids, which are bound to glycerol 
of triacylglycerol, into neutral lipids of new physical properties. Processed Oil & Fat companies, such as Samyang Co., Lotte 
Food, and Ottogi, produce various type of inter‐esterified fat and use them in the manufacture of margarine and shortening. 
Second, new deodorization process that is called ‘ice condensing deodorization’ operates lower temperature than before. 
This technology inhibits the trans fatty acids that is produced by excess heat and keep the stripping yield. Margarine, 
shortening and cooking oil produced by these technologies have a 0‐1% of trans fatty acids and are used by confectionary, 
bakery and fried chicken. Recently, the FDA has excluded partially hydrogenated oils (PHO) from GRAS and prohibits use in 
processed foods from 2018. In Korea, trans fat intake per person is 0.75 g/day, which is 37% of the WHO recommended 
intake (2.0 g/day) and is result by efforts of KFDA, local governments, food companies.
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Screening on natural (anti‐)estrogenic products by in vitro OECD test guidelines

Hee‐Seok Lee1*
1Food Safety Risk Assessment Division, National Institute of Food and Drug Safety Evaluation, 

Korean Ministry of Food and Drug Safety, Korea

Economic Co‐operation and Development (OECD) has provided a standardized method to search the effect of chemicals on 
the endocrine system. OECD established a conceptual framework for detection of endocrine modulating compounds, which 
comprises five distinct levels. Level two of this framework outlines the in vitro data collection protocols used to ascertain the 
endocrine processes affected by these compounds. The human estrogen receptor (hER) binding affinity assay (OECD TG493) 
and the stably transfected transcriptional activation assays (OECD PBTG455) using ERα‐HeLa‐9903 and BG1Luc‐4E2 cell lines, 
expressed human estrogen receptor (hER), were adopted as the OECD standardization methods to detect hER agonists and 
antagonists. Recently, we confirmed some cyclic depsipeptides, produced by Fusarium spp., found to be hER antagonist in 
human breast cancer cell line by OECD PBTG455. Even if these OECD Test Guidelines have been developed to find potential 
endocrine disrupting chemicals, OECD TG493 and PBTG455 can be applied to screen the natural (anti‐)estrogenic 
compounds for promotion of human health. These OECD standardized assays can provide a quick and relatively inexpensive 
method for screening large numbers of chemicals for their potential to activate human ER‐mediated gene transcription.
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Antidiabetic effect of Amomum villosum water extracts in db/db mice

Kang‐Beom Kwon1*, Ha‐Rim Kim1

1Department of Korean Medical Physiology, Wonkwang University Korean Medical School, Korea

Amomum villosum a traditional medicinal herb, widely used for gastrointestinal disease in eastern countries. This study aims 
to investigate antidiabetic effect of A. villosum to support the grounds for developing antidiabetic drugs. Amomum villosum 
water extracts (AVE) at 100, 200 and 500 mg/kg body weight were prepared and orally administered to db/db mice, animal 
model of type II diabetes, for 4 weeks. Indicators related to diabetes including fasting plasma glucose and insulin level were 
measured. To investigate the mechanism of antidiabetic effects of AVE, expression levels of insulin resistance‐related factors, 
inflammation‐related factors and lipogenesis‐related factors were also measured. Increase of plasma glucose level and 
insulin level in AVE‐treated db/db group were significantly restricted. Also, AVE prevented developing insulin resistance, a 
characteristics of type II diabetes observed in db/db mice. Those effects turn to be derived from inhibition of phos‐
phorylation of insulin receptor substrate (IRS) and Akt. Also AVE significantly inhibits transcription of fatty acid synthase (FAS) 
and acetyl CoA carboxylase (ACC), which are associated with lipogenesis in liver. Antidiabetic effects of AVE result from 
inhibiting expression of iNOS and COX‐2, inflammation‐inducing factors, and inhibiting activation of NF‐kB, controlling 
expression of iNOS and COX‐2. This study indicate that AVE showed antidiabetic effects on an animal model of type II 
diabetes, db/db mice, through inhibiting inflammatory mechanism. This results suggest that A. villosum can be a drug 
candidate substance for treatment of diabetes, given that further experimental and clinical studies are conducted.
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Understanding of functional food development process

Jeongmin Lee1*
1Kyung Hee University, Korea

The development of functional food with natural resources is highly time‐consuming work in terms of finance and endeavor. 
By the reason, most of research companies in Korea have decided to import the functional ingredients and launch the items 
in the market competently. In recent time, the possible functional ingredients from the foreign countries have been getting 
exhausted, so that many companies have turned the strategy into developing their own functional ingredients from local 
natural resources, mostly traditional herbs and medicinal trees. Therefore, the understanding of functional food 
development process plays a critical role in achieving the certification for functional food. For the sake of saving funds and 
time, the followings should be considered as developing functional ingredients.

Market size for next 5 years: The market size for the ingredients could be getting diminished while being developed.
Funds: The adequate strategy to develop directly relates to the adequate size of funds. 
Duration: Minimizing the duration for developing functional food could be determined by proper selection of 

researchers.
Researchers: Needs the researcher with experience rather than famous ones. 
Securing raw materials: Must consider the seasonality, regionality and harvestablity. 
Literature research: It should be coming first in developing functional foods
Setting the indicate composition: One of the hardest parts in the field
Safety: Toxicity evaluation could be exempted if the ingredients are registered in Food Code. 
Clinical study: Good relationship with CRO
Open and keep your eyes on policy change and implementation by KFDA
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The approval for functional ingredient of health functional foods

Keum‐Soon Oh1*
1Nutrition and Functional Food Research Team, National Institute of Food and Drug Safety Evaluation, 

Ministry of Food and Drug Safety, Korea

In Ministry of Food and Drug Safety, we evaluate standards and specifications, safety, functionality of functional ingredient 
for health functional food as ingredient or element individually recognized which controlling nutrients for the structure or 
functions of the human body or providing beneficial effects to health purposes, such as physiological effects. We explain 
which evaluated characteristics for standards and specifications, safety and functionality in the approval of health functional 
foods. In particular, we mainly evaluate manufacturing method and established specification and analytical method in terms 
of standard and specification, intake experience and adverse effects in terms of safety, and the functional effects in human 
study. Up to now, a total of 32 functions have been recognized, and about 600 items have been recognized. Among the most 
recognized functionalities were body fat was 90, joint/bone health improvement was 61, and memory improvement was 48. 
Also, we are pursuing a variety of technical support for the development of health functional food.
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Curation methods to manage body weight with a set of products comprised 
of soybean supplements and tea

Sung‐Hee Park1, Chan‐Su Rha1*
1VItal Beautie Division, Amorepacific Corporation R&D Center, Korea

A traditional method of weight management is low‐calorie and low‐fat diet. But reckless control of food intake may cause 
insufficient supplementation of proteins, vitamins and minerals that are very important for health. We conducted the 
curation methods (S’lite Curation) to manage healthy body weight and fat with the bundle of foods comprised of meal 
replacement, soy protein supplement, weight loss functional food, and herbal tea. In addition, all participants recorded their 
daily activity by wrist‐held activity tracker. Clinical trial was conducted in 45 female subjects aged 20‐50 years with BMI (body 
mass index) between 25‐29.9 kg/m2 for 4 weeks. The results of these curation methods showed significant reduction in body 
weight (‐2.03 ± 1.69 kg), body fat (‐0.96 ± 1.25%), and visceral fat area (7.98 ± 18.11 cm2). No adverse effects had been 
identified for the supplements. In the present study, we demonstrated that the curation methods are sufficient to show safe 
and effective weight management. 
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Two big trends in health food industry for aging society

Sang Jun Lee1*
1Holistic Bio Co., Ltd., Seongnam, Korea

Lancet, a British medical journal, published a report on the analysis of the expected life expectancy amongst the 35 OECD 
countries. For the year 2030, Korean women have a life expectancy of 90.8, which, as expected, is the highest in the world. 
For the first time, Korean men with a life expectancy of 84.7 also have the highest life expectancy in the world. Korea has 
become the world’s longest living country. The conjectured reasons for the increase in the life expectancies for Koreans as 
well as other OECD countries are education, balanced consumption of nutrition, and the control of disease. As the life 
expectancies increase, the aging population will change the industrial environment, leading to the development of a market 
to increase the quality of life. The center of this will be the preservation of health and medical services.Anti‐aging will be an 
important keyword in all industries as the increasing senior population will want to live healthy and youthfully. As modern 
biology and medicine develop, anti‐aging and longevity industries aim to control proteins called human longevity genes by 
using food, natural products, or their extractions. Many authoritative scientific journals report that many natural raw 
materials increase or inhibit the activity of mTOR, FOXO, IGF‐1 as well as the representative long‐lived gene sirt1. In animal 
experiments, there have been many observations of life extension by controlling these proteins. The results of these studies 
show that there are already products on the market that can prevent human aging and increase longevity in the food that we 
ingest, suggesting that it may be a very important target in the health functional food industry in the future. Not only does 
the gut microbiomes control the intestines but it also has an effect on human emotions. It has been discovered that gut 
microbiomes influence the development of neural ailments, like Alzheimer’s disease, and other age related diseases. 
Eventually this means that in order to realize beautiful longevity, the microbiomes in the body need to be controlled. 
Currently in the US, Europe and Japan, not only are researches based on microbiomes being conducted but their 
governments are fully supporting for its commercialization.Therefore, in the next few years, many start‐up companies will 
likely be established with the preliminary research results. Korea is also an aging society with very little entry of super aged 
society. Long life is just a long life, not health. Therefore, I am confident that the role of the health functional food industry 
will become important for healthy and beautiful longevity.
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Effects of Schisandrae Fructus for sarcopenia associated with aging

Cheol‐Min Kim1*, Jin‐Hong Shin2, Yung‐Hyun Choi3, Nam‐Deuk Kim4, Sung‐Goo Kim5, Seong‐Ho Han6

1Department of BioMedical Informatics, Pusan National University School of Medicine, Korea,
2Department of Neurology, Pusan National University Yangsan Hospital, Korea,

3Department of Biochemistry, Dong‐eui University College of Korean Medicine, Korea,
4Department of Pharmacy, College of Pharmacy, Pusan National University, Korea,

5Research Institute, Bio‐Port Korea INC, Marine Bio‐industry Development Center, Korea,
6Department of Family Medicine, College of Medicine, Dong‐A University,

Schisandrae Fructus (SF) is the dried fruit of Schisandra chinensis (Turcz.) which is used widely in traditional oriental 
medicine. Recently some researches clarify the mechanisms of beneficial effects of SF on human health including 
metabolism and immunity. We investigated the effects of SF extract on skeletal muscle in pre‐clinical and clinical studies for 
evaluation of the possibility of SF as functional food for sarcopenia associated with aging. In in vitro study, SF showed the 
protective effect against oxidative stress in mouse‐derived C2C12 myoblasts through the Nrf2/HO‐1 pathway. In in vivo 
study, SF attenuates dexamethasone‐induced muscle atrophy and ameliorates neurectomy‐induced muscle atrophy in mice. 
These protective effects of SF on muscle seem to be derived from anti‐inflammatory and anti‐oxidant function on muscle 
fibers. We investigated the effects of SF on human myotube differentiation and its acting pathway. SF augments myogenic 
differentiation and attenuates atrophy by increasing protein synthesis through mTOR/P70S6K and 4E‐BP signaling pathway 
in human myotubes. Results of our studies showed that SF has beneficial effect on skeletal muscle due to increase in protein 
synthesis and decrease in protein degradation. Finally we evaluated the clinical efficacy. SF showed no safety hazard and had 
functional ability to skeletal muscle mass and muscle function. Schisandrae fructus can be a useful natural dietary 
supplement, especially with the aged with sarcopenia.
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Fingerroot as a novel oral anti‐periodontitis agent in oral health foods

Yanti1*, Jae‐Kwan Hwang2

1Department of Food Technology, Atma Jaya Catholic University of Indonesia, Indonesia,
2Department of Biotechnology, Yonsei University, Korea

Fingerroot (Boesenbergia pandurata), known as temu kunci in Indonesia, is a tropical plant belonging to Zingiberaceae 
family, and its edible rhizome is very popular in Southeast Asian cuisines. Fingerroot rhizome has been traditionally applied 
for folk medicines to treat dry cough, stomachache, infection in uterus, etc. It is also part of herbal medicine jamu in 
Indonesia for treatment of inflammation and cancer. Phytochemical profiling of fingerroot rhizome revealed that it consisted 
of many alkaloids, essential oils, flavonoids, and phenolics. It is also rich in active compounds, such as boesenbergin, 
krachaizin, panduratin A, and pinostrobin. In this study, we summarized the potency of fingerroot and its active chalcone 
panduratin A for management of periodontitis through in vitro and in vivo studies. Periodontitis is an inflammatory disease 
caused by microbial lipopolysaccharide, destroying gingival tissues and alveolar bone in the periodontium. Research on the 
effects of anti‐periodontitis can be approached in three methodological aspects: (i) antibacterial activity against perio‐
pathogens, (ii) anti‐inflammatory activity, and (iii) anti‐osteoclastic activity. Our data revealed that fingerroot rhizome extract 
and panduratin A possessed antimicrobial and antibiofilm activities towards oral pathogen Porphyromonas gingivalis and 
multi‐species oral biofilms containing Streptococcus mutans, S. sanguinis, and Actinomyces viscosus oral strains, indicating 
their protective effect on management of caries and dental plaque. Further in vitro human gingival cells and in vivo gingivitis 
rats models demonstrated that fingerroot extract and panduratin A exerted anti‐inflammatory activity by reducing the 
protein and gene expression of inflammatory markers, including matrix metalloproteinase (MMP)‐2 and 9 via MAPK and 
CREB signaling pathways, indicating their potency to treat gingivitis. Recent report revealed the significant efficacy of 
fingerroot and panduratin A as anti‐periodontitis agents through ameliorating the inflammatory markers (nuclear factor‐
kappa B (NF‐κB), interleukin‐1β, MMP‐2, and MMP‐8) and transcription factors (nuclear factor of activated T‐cells, 
cytoplasmic 1, c‐Fos, and ostoclastogenesis‐related enzymes including cathepsin K and tartrate‐resistant acid phosphatase) 
in periodontitis rats. They also up‐regulated the osteoblastogenesis‐associated markers (collagen type I and alkaline 
phosphatase) as well as the ratio of osteoprotegerin to receptor activator of NF‐κB ligand. These findings suggest that both 
fingerroot and panduratin A efficiently prevent from destructing periodontal tissues and stimulating the loss of alveolar bone 
tissues, indicating their potentials as anti‐periodontitis agents. 
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Model animals and biomimetic systems for the anti‐aging food research

Kyungsu Kang1*
1Systems Biotechnology Research Center, KIST Gangneung Institute of Natural Products, Korea

Non‐mammalian model animals such as zebrafish, fruit fly, and worms are often used for basic and applied biological science 
because of their convenience, cost‐effectiveness, as well as animal ethical issue compared with mammalian animal systems. 
In this talk, I would like to describe a model nematode system for the anti‐aging food research. I also introduce biomimetic 
systems and discuss their potential for the development of bioactive natural products and functional food. We exploited a 
soil round worm, Caenorhabditis elegans for the toxicological and bioactivity evaluation of natural products. Especially, this 
worm is the proper model animal for the discovery of anti‐aging agents since they have a short life cycle and lifespan, 
approximately 2‐3 weeks. I introduce a case study regarding toxicity test of natural products in C. elegans model. For 
toxicological evaluation, growth rate (body size), and reproduction (egg number and germ cell morphology) were observed 
in worms treated with chemicals. In addition, here I report the lifespan extension induced by an edible flavonoid baicalin, as 
well as their molecular mechanism underlying the lifespan extension in C. elegans.
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Neuroprotective and neurorestorative values of dietary phytochemicals: Adaptive cellular stress 
response is leading to new approach to disease prevention and treatment

Jaewon Lee1*
1Laboratory of Molecular Neurobiology, College of Pharmacy, and Molecular Inflammation 

Research Center for Aging Intervention, Pusan National University, Korea

It has been widely accepted that the chemicals in plants, so called phytochemicals exert disease preventive and therapeutic 
actions by engaging one or more adaptive cellular response pathways in cells. The evolutionary basis for adaptive stress 
responses are based on the fact that plants produce natural antifeedant/biopesticide chemicals that discourage insects from 
damaging them. Therefore, phytochemicals can, in the amounts typically consumed by humans, enhance the ability of cells 
to resist injury and disease. Here we evaluated some phytochemicals which activate well‐established adaptive stress 
response pathways in regards to their neuroprotective and/or neurorestorative efficacies. We found that several phyto‐
chemicals were effective to protect neurons in neurodegenerative diseases models including Alzheimer’s and Parkinson’s 
diseases suggesting that stimulating adaptive stress response pathways by such phytochemicals could bolster endogenous 
defenses against tissue injury and disease. Taken together, understanding the neuroprotective and neurorestorative 
mechanisms of phytochemicals will provide the basis to develop an alternative medicine and functional food for dealing with 
the rising tide of age‐related neurodegenerative disorders. 
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HMR shopper understanding with Nielsen big data and searching data

Jenny Shin1*
1Client Service, Nielsen Korea, Korea

Ready‐meal market has been growing rapidly. Since ‘convenience’‐driven dietary life trend has been strengthened and many 
food manufacturers and distributors participate in this market assertively, it is expected that there will be much more fierce 
competition and segmentation. Though product portfolios have expanded very fast to a great deal, sufficient study on 
convenience food shoppers has not been performed. Thus, we were going to analyze the purchasing and searching 
behaviors of Korean convenience food shoppers based on Nielsen's various big data and Naver's search data. The analysis 
result would suggest various ideas about new product innovation and marketing communication for those companies and 
small enterprises that need to have a competitive and differentiation edge and provide a chance to propose the desirable 
direction of Korean ready‐meal market.
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HACCP plan of home meal replacement food

Sungjo Kim1*
1Korea Agency of HACCP Accreditation and Services, Korea

Recently, the demand for Home Meal Replacement (HMR) is increasing rapidly, and various types of HMRs are developed 
and sold according to the demand. Also, consumer complaints have also increased as the consumption of HMR foods 
increased. Due to these safety concerns, the Ministry Food and Drug Safety decided to phase in HACCP for HMR foods step 
by step. HACCP application method was reviewed for high‐risk fresh ready‐to‐eat food and frozen raw fish to be consumed 
without heating. As a result of analysis of hazard factors for fruits and vegetables which are main ingredients in fresh ready‐
to‐eat food, Listeria monocytogenes, Salmonella spp, and pathogenic Escherichia coli were found as biological hazards, and 
metallic foreign substances were found as physical hazards. In the case of frozen raw fish, biological hazard factor was Vibrio 
parahaemolyticus and the physical hazard factor was metallic foreign substances. Disinfection process and metal detection 
process were set as Critical Control Points in the case of fresh ready‐to‐eat food, and also oven process and frying process 
were additionally set as Critical Control Points in accordance with extra toppings. In case of frozen sake, disinfection process 
and metal detection process were set as important management points. In the case of HACCP plan for fresh ready‐to‐eat 
food, it was treated at 80 ~ 120 ppm sodium hypochlorite for more than 1 minute to control biological hazards (Listeria 
monocytogenes, Salmonella spp, pathogenic Escherichia coli), and disinfection concentration, disinfection time, and 
presence of chlorine residual after rinsing were monitored every 2 hours. For the control of physical hazards (metallic foreign 
substances), monitoring was conducted every 2 hours based on non‐detection standard that is greater than Fe 2.0 mmΦ and 
SUS 3.0 mmΦ. In case of frozen raw fish, it was immersed and disinfected in sodium hypochlorite for 30 seconds at 50 ~ 100 
ppm. Disinfection concentration, disinfection time and presence of chlorine residual after rinsing were monitored every 2 
hours, and critical limits were checked whether it is out of range or not. For the control of physical hazards (metallic foreign 
substances), monitoring was conducted every 2 hours based on non‐detection standard that is greater than Fe 2.0 mmΦ and 
SUS 3.0 mmΦ. However, in the case of frozen raw fish, it is necessary to add Critical Control Points managing the working 
time from the beginning of process to freezing point in order to prevent the increase of biological hazards. In addition, it 
should be considered that management for use of fish in sequence and first‐in‐first‐out selection should be added as Critical 
Control Points to prevent the proliferation of biological hazards in a fish tank.
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Role of novel food freezing technology in manufacturing premium home meal replacement

Geun‐Pyo Hong1*
1Department of Food Science and Biotechnology, Sejong University, Korea

Unlike to normal foods, manufacturing process of home meal replacement (HMR) includes various unit process including 
freezing and thawing of raw materials, seasoning, cooking, packaging and refreezing. In this process, materials experience 
extreme temperature changes. In addition, HMR is a mixture of various food stuffs which have different thermal 
characteristics upon freezing and thawing. Freezing technique has been approved as the crucial factor in HMR production to 
diminish the quality deteriorations. Classical freezing has been mainly based on heat removal from inside food to outside, 
hence the freezing manifests from surface to center of foods. However, local temperature gradient within a food limits the 
quick freezing of whole food thereby occurring quality loss of final product evidently. Novel freezing techniques such as high 
pressure freezing and electromagnetic field freezing are adopting a controlled nucleation (otherwise regulated super‐
cooling). Nevertheless, these techniques are not feasible commercially from the view point of technical and economic 
aspects. An alternate way to regulate the nucleation is the control of cooling rate. This presentation has focused on the 
methodology of novel supercooling mediate quick freezing technique and its impact on the qualities of foods.
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Technology and standardization on the cold chain distribution for 
the home‐meal‐replacement food

Jae Young Oh1*, Jun Hur1

1Department of Packaging and Logistics, Korea Conformity Laboratories, Korea

The global market on the home meal replacement (HMR) food has been growing up remarkably owing to the various social 
trends as like increase of single person household, needs for convenience, interest on safety and hygiene, well‐being, 
graying, etc. Korea has been no exception in these trends and the market has been largely increased explosively since 2010, 
while the technology and skill for HMR distribution are not sufficient compared to EU or Japan. We therefore have studied on 
the standardization of cold chain system in order to enhance our distribution technology and skill for fresh food distribution, 
and the standard draft we developed has been proposed as International Organization for Standardization (ISO) work item 
for international standardization. Finally, we expect the standardization on the cold chain packaging will be helpful to keep 
the freshness and quality of the fresh HMR during the distribution as well as to lead market growth.
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Footsteps of its 50‐year history for Korean Society of Food Science and Technology

Hyo‐Sun Shin1*
1Emeritus Professor, Department of Food Science and Biotechnology, Dongguk University, Korea

The inception and its progress of the Korean Society of Food Science and Technology (KoSFoST) over the first half century are 
reviewed. The background and rationale for the establishment of KoSFoST and the progresses made by the Society are 
discussed. In specific, a historical perspective on KoSFoST by highlighting the key activities and changes that had occurred 
during the past 50 years are presented. A review of the scientific meetings, journal publications, along with the activities of 
academic divisions and local branches, membership, financial status and awards are followed. Implications for improvement 
of the KoSFoST's governance in the upcoming next half century are proposed.
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Future activities of KoSFoST preparing for the coming 50 years

Suk Hoo Yoon1*
1Department of Food Science and Biotechnology, Woosuk University, Korea

The food science and technology is regarded as the interdisciplinary application of many scientific fields to produce and 
process the food products. Many distinct sciences and technologies have historically been applied to the production, 
formulation, processing, storage, and enhancement of food products. The Korean Society of Food Science and Technology 
(KoSFoST) had dedicated to the development of science and technology of food and related fields for people, science, and 
industry mostly in Korea. Sometimes the processed foods are perceived negatively due to the difficulty of understanding 
technology and low level of science literacy. These perceptions include that the processed foods have the prevalence of 
obesity, and use of chemicals and additives in food production and preservation has contribute to illness of human. It is, 
however, obvious that food processing ensures health, well‐being, safety, and preservation of food products for human as 
well as consistent supply of food stuffs. The future roles of food science and technology may include the development of 
food production with increased safety, shelf‐life, and biological functionalities. The academic society can provide the 
platform for information exchange to make these roles more efficiently for public, academia, and industry. The public and 
society can obtain correct information through platform, and the researchers can be connected domestically and 
internationally, and industry can find out the proper areas in the local and global markets through the platform. The recent 
food system is complex, and the modern food processing technology becomes more interdisciplinary. The food science and 
technology will contribute to improve the quality of life for individuals offering various modified foods to meet their needs. 
The platform for interdisciplinary information exchange can be utilized as a less‐costly, more‐economical, and more‐readily 
accessible playground for public, academia, and industry for the development of food science and technology.
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Current state of food machinery industry of Korea

Jae Kun Chun1*
1Emeritus Professor, Department of Food and Animal Biotechnology, College of Agriculture and Life Sciences, 

Seoul National University, Korea

The number of Korean food machinery manufacturing company having more than 5 workers is around 380, and these 
companies run their own web sites. Their web sites show of their products, machines with specification and trading 
activities. Some of them have the on‐line machinery market and also trade 2nd hand machines and facilities. Many western 
countries such as USA, EU, UK and Japan founded food machinery manufacturing associations, for instant, the Japan Food 
Machinery Manufacturers’ Association (FOOMA). FOOMA holds annual the food machinery exhibition and publishes the 
food machinery catalog to advertise their products to world market. Considering industrial capability and trading power of 
Korea, the representative institute of food machinery manufacturing, such organization as Korean Food Machinery 
Manufacturers’ Association (KFOOMA) is so desirable to be found in order to promote and export Korean products, and to 
replace the import of foreign food machinery. 



294

SS3-2

Progress of food chemistry and functional food science 
during the last half century in Korea

Hyong Joo Lee1*
1Emeritus Professor, Department of Food and Animal Biotechnology, College of Agriculture and Life Sciences, 

Seoul National University, Korea

Food Science in Korea begins in 1960s as an independent field from agricultural chemistry. In that decades, the Food 
Sanitation Act was promulgated, many Department of Food Science and Technology in universities were established, the 
Korean Society of Food Science and Technology and the Korea Food Industry Association were founded. Professionals of 
food science trained from universities have contributed to the progress of food science and technology in the industries, 
government agencies, research institutes, and universities. The food analysis formed the major sector of food chemistry in 
the early days and then developed to include the science of bio‐chemical reactions in food and assessment of food qualities. 
The science of functional food and new materials started in late 1980s and developed to cover the field of screening and 
assessment of new resource materials, design and development of novel products, and development of efficient processing 
technologies. The food chemistry and functional food science in Korea have progressed through introduction, development, 
and leading stages during the last half centuries.
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Accelerating Korea‐ASEAN food community with appropriate technology

Jae‐Kwan Hwang1*
1Department of Biotechnology, Yonsei University, Korea

The Association of South‐East Asian Nations (ASEAN) is a regional cooperation organization composed of ten countries 
(Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, and Vietnam) from the South‐East 
Asian region. In recent years, ASEAN has been experiencing rapid economic development and becomes Korea’s key 
economic and political partner. Appropriate technology is generally defined as the use of technology and materials that are 
environmentally, economically, culturally, and socially suitable to the location in which they are implemented and 
conducted. ASEAN countries hold agriculture based national frame, thus food technology can be a good point for 
collaboration. Korea continues to develop and promote cooperation with ASEAN in food by applying appropriate technology 
to local region. Yonsei University established joint research lab with Bogor Agricultural University and also organized KORINJA 
(Korea‐Indonesia JAMU Association) to activate mutual collaboration among researchers, industries, and students between 
Korea and Indonesia, contributing to the promotion of Indonesian herbs and spices, such as Java turmeric, fingerroot, and 
nutmegs, in Korean market. Korea Food Research Institute (KFRI) established Myanmar Post‐Harvest Research Institute and 
cooperated to promote the development and dissemination of practical technology for post‐harvest management, 
processing, and distribution of agricultural products in consideration of Myanmar conditions. ASEAN‐Korea Center has 
organized several Korean Market Access Seminars with particular emphasis on appropriate food technology in Myanmar, 
Indonesia, Brunei, and Laos. It is highly expected that the Korean Society of Food Science and Technology (KoSFoST) makes 
meaningful efforts to strengthen collaboration between Korea and ASEAN countries in the fields of academia and food 
industry. 
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A review on food engineering major

Seung Ju Lee1*
1Department of Food Science and Biotechnology, Dongguk University, Korea

Department of food science and technology is ‘sik‐poom‐gong‐hak’, and food engineering is also ‘sik‐poom‐gong‐hak’. The 
Koreans of both are the same, causing some confusion. This is just a simple example of the poor understandings of food 
engineering, leading to weakening its position. In this forum, food engineering major will be dealt with in terms of its 
definition, research area, education, and current status and future. Food engineering is the interpretation and application of 
engineering principles and concepts to the matters of food science and technology. Food engineering primarily contributed 
to food manufacturing. Food processes could be developed and managed in the fields by taking unit operations and 
transport phenomena into consideration. Students had been educated to be able to apply those principles. There had been 
a number of prominent professors: S.E. Charm, R. Earle, D.R. Heldman, R. Toledo, R.P. Singh, J.K. Chun, Y.R. Byoun, C.H. Lee, 
etc. In a couple of decades, food engineering addressed innovative technologies such as extrusion, non‐thermal processes, 
intelligent packing, etc. These usages could successfully improve food qualities, save costs of processing, storage, and 
distribution, fulfill consumer demand, etc. Food engineering is currently extending to any matters in need of quantification. 
The quantification is an important means to produce data that can be shared in the era of 4th industrial revolution. The 
applications come in physicochemical, microbiological and sensory qualities of foods, operating conditions in equipment and 
facilities, distribution conditions, market conditions, etc. as a big data. Sensors, predictive modeling and information 
technologies, etc. would be the essential tools. Entering the 21th century, food engineering is being a major spotlighted due 
to its role of linking engineering and food sciences as aforementioned. But the reality in Korea seems that the food 
engineering is less concerned than the others. In such situation, it is necessary to elucidate the research area and education 
of food engineering major. This will result in many benefits such as upgrading curriculums, better education, developing the 
technologies, a guideline for professor recruitment, etc.
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Problem‐solving strategy in the food industry

Bong Soo Noh1*
1Department of Food Science and Technology, Seoul Women's University, Korea

The ability of college students to solve problems is much lower. Many students do not have much to deal with in the way of 
analyzing and solving problems in college curriculum, so many students have difficulties preparing for qualification 
examinations for food technologist or entering food companies. The problem means that there is a considerable gap 
between the current environment and the expected conditions. So problem solving is how to overcome this gap. The most 
important thing in solving the problem is to be able to define exactly what direction, situation or location that one wants to 
reach. The way to solve the problem is that it must be carried out rationally, logically, and economically. Those who want to 
solve the problem need some attitude. It would be active, be able to utilize your knowledge and experience, and be free 
from stereotypes, etc. If one has to solve with others within the organization, one should be able to communicate well with 
others. You should not give up solving problem and think only of the core. The logic tree method would be useful for the 
approach method to solve problem. It might provide what to choose, why you should do it, and how to approach. In order to 
do this, it is important to balance the components in the logic tree by thinking vertically and horizontally. In addition, you can 
approach to the target by a creative solution with a completely different idea. The process of problem‐solving can be divided 
into definition of problem, the given data collection, analysis of data, and finding solutions. These steps can solve problem 
more efficiently. The practical examples in food industry will be shown using this method such as the problem of 
manufacturing Japanese‐style bread, the production of canned kimchi during Vietnam war, the development strategy of 
hangover beverages, and how to solve KFC's chicken delivery incident. I believe that these approaches can help solve 
problems not only in the food industry but also in preparing students for qualification examinations for food technologist.
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D1-1

The overview of Makgeolli industry in Korea

Sung Kwan Yum1*
1Seoul Jangsoo Co. Ltd., Korea

In primitive ages, the alcoholic drink that the fruits and honey in nature were fermented to by wild yeast is the origin of 
alcoholic beverage. In Korea, traditional alcoholic beverage, Makgeolli, had been developed as diverse forms of home‐
brewed‐liquor. But, in 1916, Japanese colonial era very diverse home‐brewed‐liquors were prohibited by Japanese 
Government‐General of Korea, so the dark ages of the Korea traditional alcoholic beverage came. After Korean war, in 1964 
when people were ragged and starving, according to the grain control law the rice was not permitted for brewing, wheat 
flour was used for brewing, so the quality of liquors came to be worse, for that reason Makgeolli was shunned by consumers. 
But the rice could be reused in 1992 and auto‐koji making machine was installed in 1996. In addition, the territorial 
restriction of Makgeolli supply was abolished in 2001. These government actions resulted in the free competition for the 
quality of Makgeolli. Therefore, Makgeolli came to have more uniform and higher quality and started getting spotlight on the 
wind of well‐being in 2008, at the same time was enjoying the second Renaissance with Korean wave, Hallyu in Japan. 
Among the raw material used in Makgeolli, wheat has the high contents of protein, so taste is rather heavy and the 
concentration of fuel oil that is the causing material of the hangover comes to get higher. The main purpose of koji used in 
saccharification process is to provide amylase and organic acid that control contamination, but more in‐depth of koji making 
is study needed to establish the optimum condition to produce higher quality of Makgeolli. In fermentation process, it is 
desirable to control pH of mash at 3.0 ~ 3.5 and at low temperature, but, in future, we need to breed the various flavor 
forming yeasts to develop high quality of Makgeolli.
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The scientific and developmental direction for Korean traditional alcoholic beverages

Heui‐Yun Kang1*
1Department of Crop Research, Gyeonggi‐do Agricultural Research and Extension Services (GARES), Korea

One of the most popular types of Korean traditional alcohol beverages is Makgeolli. It is a low alcoholic beverage with 
approximately 6~10% of ethanol, like beer. It is called “Korean rice wine” or “Milky wine”, meaning that Makgeolli is a cloudy 
alcoholic beverage that appears pearly, like milk. Makgeollli, containing low levels of alcohol, is a carbonated drink. Makgeolli 
is fermented using rice, nuruk (fungi for saccharification), yeast and water. Makgeolli began to be very popular in Korea 
about 10 years ago. The Ministry of Agriculture, Food and Rural Affairs of Korea made not only development policy, but also 
a promotion law for Korean traditional alcoholic beverages in 2010. As foreigners have a great interest in Korean foods, the 
consumption of Korean traditional alcoholic beverages has increased in foreign countries. One of big issues in the 
agricultural‐food industry is promoting the consumption of rice. Therefore, GARES has been performing research on 
developing new alcohol beverages by using Gyeonggi‐do agricultural products including rice and searching microorganisms 
for fermentation; patented brewing yeast, Saccharomyces cerevisiae HY2013, by GARES is used to ferment beer as well as 
traditional Korean wine. I would like to discuss solution of technical challenges and future prospects of the Korean traditional 
alcoholic beverages such as manufacturing methods (microbial fermentation), alternative sweeteners, conservation 
methods, hygienic conditions, and professional development. In addition, I would like to ask a question; what can be the 
popular drink after Makgeolli? Many people would expect distilled spirits. As you know that there are three big famous 
alcoholic beverages in the world: Scotch whiskey, Cognac and Maotai. I expect that Soju, Korean distilled spirits will be global 
famous alcoholic beverages in the near future. 
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Alteration of gut microbiota composition by short‐term intake of alcohol 
and its reconstitution by Makgeolli

Eunjung Lee1*, Jeong Su Ha1, Ho‐Young Park2, Jang Eun Lee1

1Traditional Alcoholic Beverage Research Team, Korea Food Research Institute, Korea
2Division of Functional Food Research, Korea Food Research Institute, Korea

Gut microbiota, complex community of the microorganisms in the gastrointestinal (GI) tract, plays an important role in 
nutritional digestion and absorption as well as metabolic and immunological function which has related with host health and 
disease. Recent studies have strongly pointed out a link between the changes of gut composition and development of 
pathogenesis of several diseases including obesity, diabetes, colorectal cancer, inflammatory bowel disease (IBD), and 
alcoholic liver disease (ALD). As the importance of gut microbiota and their metabolites have highlighted, the usefulness of 
probiotics capable of positively regulating gut microbiota also began to be emphasized. Makgeolli known as Korean rice wine 
is one of the representative traditional fermented food and widely consumed in Korea. After fermentation, it has been 
known to contain at least 104~108 CFU/ml of lactic acid bacteria and 105~107 CFU/ml of yeast with alcohol production. Since 
recent studies have been showed that alcohol intake causes negative changes of gut microbiota on host health, we tried to 
examine the effect of Makgeolli administration containing both alcohol and potential probiotics on alcohol‐induced adverse 
effects on gut microbiota and intestinal inflammation. Compared with mice fed the same amount of pure ethanol, the mice 
receiving Makgeolli showed changes in gut microbiota composition, improved colonic inflammation, and increased 
production of butyrate and propionate within 7 days. In addition, this tendency confirmed that among the total of 30 types 
of Makgeolli, especially in Makgeolli using Nuruk as a starter. Taken together, short‐term intake of alcohol induces alteration 
of gut microbiota composition, and Makgeolli administration reconstitutes microbiota composition and inflammation in GI 
tract, suggesting potential of Makgeolli as a beneficial probiotic beverage on host health.
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Wine fermentation and production of ginseng berry wine

Sae Kyul Kim1, Byung Wook Yang2, Seung Il Ahn1, Hyo Jin Lee1, Young Tae Hahm1*
1Department of Systems Biotechnology, Chung‐Ang University, Korea

2Leaders in INdustry‐university Cooperation+ (LINC+), Semyung University, Korea

General knowledge of wine fermentation is introduced. Then, the production of ginseng berry wine and its physicochemical 
properties are described. The root of Panax ginseng C.A. MEYER (Araliaceae), commonly known as Korean ginseng, has 
physiologic effects as a cure‐all or a panacea. Ginsenosides, which are the principal bioactive substances in ginseng, are 
divided into protopanaxadiol and protopanaxatriol groups. Protopanaxadiol group contains ginsenoside Rb1, Rb2, Rd, Rg3, 
Rg5 and compound K, whereas ginsenoside Re, Rg1 and Rg2 belong to protopanaxatriol group. Physiological activities of 
ginsenosides have shown antioxidant, antiinflammatory, antistress, anticancer, antidiabetic effects, and strengthening of 
immune system. Because of its antibacterial properties, ginseng is hard to ferment. Ginseng berry can be harvested from 3‐ 
or 4‐year‐old ginseng plant. It contains high amount of ginsenoside Re. Recently, some ginseng berry has been used in the 
related field of cosmetics. After obtaining seeds, most of the berry flesh is discarded. In this study, wine was made from 
ginseng berry flesh with flushing extract (GBFE) with yeast Saccharomyces cerevisiae, and its physicochemical properties 
were analyzed. GBFE was pre‐incubated at 37°C for 24 hours and starter yeast was added. pH values of GBFE and wine were 
4.33 ± 0.03 and 4.24 ± 0.02, respectively. Sugar content of GBFE was 4.13 ± 0.12 °Brix and wine, 8.67 ± 0.12 °Brix. High 
residual sugar content of wine was due to the initial addition of glucose for fermentation. Ethanol content of ginseng berry 
wine was 15.00 ± 1.00% and total polyphenol content, 1.62 ± 0.12 mg/mL. Acetic acid in GBFE was high, whereas malic acid 
was high in wine. As a consequence of fermentation with different concentration of total saponin, an extract containing 1.2 
mg/mL of total saponin was well‐fermented. Overall, the discarded ginseng berry flesh became the new ginseng product as 
wine.
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Fundamental insights related to starch chemical modification

Kerry C. Huber1*
1Department of Animal and Food Science, Brigham Young University‐Idaho, USA

Starch utilized in food applications is often first modified chemically, while in the native granular state, to improve its 
physicochemical properties in accordance with the intended function. Though starch chemical modification is industrially‐
practiced, starch reactivity is complex and not fully understood, as it is governed by at least two basic levels of structural 
organization ‐ granular and molecular structures. At the granule level, pores, present at the external granule surfaces of 
select cereal starches, represent openings to internal channels, and influence modification reactions by facilitating reagent 
flow into the granule interior. Experiments utilizing traditional starch modifying agents, such as phosphorus oxychloride 
(POCl3) and a propylene oxide analogue (POA), as well as model system reactions utilizing a fluorescent probe (5‐(4,6‐
dichlorotriazinyl)amino‐fluorescein, DTAF), were conducted to assess granular and/or molecular reaction patterns, and in 
select cases modified starch properties. Granular reaction patterns were distinct for each traditional modifying agent, as 
viewed by confocal laser scanning microcopy (CLSM) and scanning electron microcopy (SEM, backscattered electron 
imaging). For POCl3 (fast‐reacting), derivatization occurred rapidly at channel surfaces with minimal lateral penetration of 
reagent from channel surfaces into the granule matrix. In contrast, POA reagent (slow‐reacting) penetrated into the granule 
matrix from channel surfaces (laterally) and from the granule interior outward (inside‐out fashion), producing more 
homogeneous granular reaction patterns. In model system reactions with DTAF reagent, observed differences in starch 
granular reaction patterns, which were achieved by altering either the reaction system starch swelling condition or reagent 
infiltration time, resulted in modified starches with differing physicochemical properties and altered molecular reaction 
patterns. A more comprehensive understanding of the relationships between reaction conditions, starch granular/molecular 
reaction patterns, and modified starch properties is key to development of modified value‐added starch products with 
optimized functionalities.
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Dual modification to empower starch functionality

Jung Sun Hong1*
1Food Processing Research Center, Division of Strategic Food Industry Research, Korea Food Research Institute, Korea

The effect of technical combination for producing physically modified starches still needs further investigation. Recently, 
ultrasonication has been employed in conjunction with an acid treatment or an enzyme treatment to produce nano‐sized 
starch particles or porous starches, respectively. However, the effect of hydrothermal treatment on ultrasound treated 
starch has not yet been fully understood. In this study, the annealing or heat moisture treatment conditions were assessed to 
enhance capability of ultrasound treated starches which can interact with other molecules in a postprocess. Wheat (WS), 
potato (PS), and rice (RS) normal starches were either annealed [ANN, 60‐80% moisture contents (M60‐80), or 10‐50°C (T10‐
50) and 16 h incubation], or heat moisture treated [HMT, 15‐35% moisture contents (M15‐35), 80‐120°C (T80‐120) and 16 h 
incubation] prior to ultrasonication [60% amplitude of 750 W, 20 kHz, 5‐30 min (U5‐30)]. Several ANN and HMT conditions 
were selected based on swelling power (SP) lower than the native starches. The ultrasonication condition which showed 
partial recovering in SP values and retained the original granule size has been selected for further investigation. The 
gelatinization temperature decreased as the native or ANN starches were treated by ultrasonication, while the HMT starch 
retained the gelatinization characteristics even after ultrasonication, confirming that the HMT compensated the corrosive 
effect of ultrasonication on the starch crystalline structure. The selected samples (WS T120M25U30, PS T100M25U5, and RS 
T120M35U15) were subjected to a model derivatization which react granular starches with a fluorescent reagent to assess 
interaction capacity of starch with other molecules. The distribution of fluorescence signal inside of the granule were more 
homogeneous for HMT and/or ultrasound treated WS and PS. The fluorescence intensity significantly increased for HMT and 
ultrasound treated WS and PS, while the intensity of HMT RS decreased after ultrasonication. There results suggest that the 
combination of hydrothermal and ultrasound treatments contributed to enhance capability of WS and PS granules for 
further molecular interaction, but for RS, the effect of the HMT process was predominant to alter RS functionality.
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Industrial uses of starch

Jung Sook Han1*
1Food Research and Development Center, Samyang Corporation, Korea

Starch is natural polymer made by photosynthesis in plant. Unlike petroleum polymers, it is environmentally friendly, 
biodegradable, and reproducible. Starch has different ratio of amylose and amylopectin contents according to its raw 
materials. Also it has various composition and molecular weight depending on the sources. Although they are all called 
‘starch’, they have different properties depending on which material they are made from. Therefore, it is necessary to select 
the proper starch for each application. For example, corn starch which has a high content of amylose is good for frying or 
snack food. Tapioca starch and potato starch are preferred to use in Asian noodle because of its chewy texture. There are so 
many industrial uses of starch. First, starch is used to produce starch sweetener such as corn syrup, glucose, maltodextrin, 
fructose syrup, and maltose and so on. In Korea, about 65% of total corn is processed to manufacture these corn sweeteners. 
Second, starch is used in almost of foods for many reasons. Not only food industry, but it is also used in paper, textile, wood 
and steel industry etc. 
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Preparation and characterization of amorphous granular starches (AGS)

Mi‐Ra Song1, Hui‐yun Kim1, Jin‐Hwa Yeom1, Moo‐Yeol Baik1*
1Department of Food Science and Biotechnology, Kyung Hee University, Korea

Recently, amorphous granular starch (AGS) or non‐crystalline granular starch (NGS) is of great interest because they have 
specific physicochemical properties compared to native starches. Various approaches have been taken to prepare gelatinized 
starch while still maintaining its granular shape. The granular cold‐water soluble starch (GCWS) can be prepared by the 
alcoholic‐alkaline treatment or using liquid ammonia and ethanol. However, these starches exhibit significant deformation 
and shrinking, and chemical treatments may raise safety issues for their potential food applications. Amorphous granular 
starches (AGS) and non‐granular amorphous starches (non‐AGS) of corn, tapioca and rice were prepared using high 
hydrostatic pressure (HHP) treatment with ethanol and water washing, respectively and their physicochemical properties 
were investigated. At the same time, due to pressure resistance of potato starch, amorphous granular potato starch (AGPS) 
was prepared through heat treatment of native potato starch (NPS) with EtOH, while cross‐linked amorphous granular 
potato starch (CLAGPS) was prepared through cross‐linking of NPS with sodium trimetaphosphate/sodium tripolyphosphate 
(STMP/STPP, 99:1) and heat treatment. Lastly, using restructuring technology, A‐type crystalline granular potato starch was 
newly developed from amorphous granular potato starch (AGPS) and its physicochemical properties were investigated for 
further application. Maintaining granular structure in HHP treated pre‐gelatinized AGS provide distinctive physicochemical 
characteristics compared to native starch and preparation of AGS with different gelatinization and washing methods could 
cause big differences in their physicochemical properties. Similar to previous AGS prepared by HHP treatment, AGPS and 
CLAGPS also had distinctive physicochemical properties from each other and from NPS, suggesting their potential 
applicability to the food, textile, and paper industries. Lastly, hydrothermal treatment could change the physicochemical 
properties of AGPS and produce an identical material, such as granular potato starch with A‐type crystalline, which is not 
found in nature. 
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Evolution of sensory and consumer sciences

Hye‐Seong Lee1*
1Department of Food Science and Engineering, Ewha Womans University, Korea

The Sensory Evaluation Division of Korean Society of Food Science and Technology (KoSFoST) has recently changed its name 
to Sensory and Consumer Sciences Division in order to address the ever‐broadening scope of the sensory professional's role 
in both academia and industry. The Sensory and Consumer Sciences Division of KoSFoST was established as a means of 
communication and collaboration among sensory professionals, providing a focal point for discussion of problems of 
common interest and a means for designating areas of needed research and implementing solutions to common problems. 
The Division was first established in 1991 and has grown as an important part of KoSFoST. In this brief opening talk, the new 
scope of the Division will be introduced with the current trend of methodological intervention and application of sensory 
and consumer sciences. 
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Ensuring the consumer business relevance of a company's internal sensory program

Benoît Rousseau1*, John M. Ennis1

1The Institute for Perception, Richmond, USA

Without business relevance, an internal sensory program would be of limited value to a food and beverage product 
company. Such relevance can be measured by whether the decisions that are reached using sensory data successfully 
predict consumer opinion and behavior. Despite the essential concept of consumer relevance, few companies seem to have 
confirmed the predictive ability of their programs. In this presentation, we will first illustrate how this can result in internal 
testing conclusions that are inconsistent with those reached using consumer data. We will also show how the general 
principles behind these apparent inconsistencies can be used to explain why sensory methodologies exhibit differential 
performance levels and which are better suited to maximize the quality of measurements obtained. Finally, we provide a 
general framework that involves a consumer‐based action standard that can be used to minimize vulnerabilities and 
maximize the business relevance of decisions reached using an internal sensory program.
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Exploring individual differences in food preference

Erminio Monteleone1*
1Department of Agricultural, Food and Forestry Systems, University of Florence, Italy

Food choice is influenced by many interacting factors in humans. The selection of a given food depends on the interplay of its 
intrinsic and extrinsic characteristics with person‐related dimensions that are biological, physiological, psychological, and 
socio‐cultural. Cultural traditions, social organizations, and conditions, shared values and beliefs tend to determine common 
experiences, while still allowing for individual differences in food preference. There is increasing evidence for a number of 
underlying factors that contribute in a consistent manner to variations in the ways in which consumers experience foods and 
beverages. These include genetically determined variations in taste responsiveness, biological, and physiological variables 
and personality traits. Human senses, in particular those involved in flavor perception (taste, olfactory and somatosensory 
systems) are tuned to act as composite gatekeepers for food intake and have a significant role in dietary choice. In product 
development individual differences have been traditionally considered as ‘noise’ that contributes to undesirable data 
variability and have been rarely used as a potential driver of differential food choices (i.e., market segmentation), while socio
‐demographics and attitudes have been often considered the main factors determining individual differences in the 
appreciation of food. However, the study of the influence of sensory and hedonic individual differences in the acceptability 
of products is extremely important in modern food product development. The presentation reports the experience of the 
Italian Taste project, a large‐sample study, aimed at exploring the associations among a variety of measures ‐ biological, 
genetic, physiological, psychological, and personality‐related, sociocultural‐ describing the dimensions of food liking, 
preference, behavior, and choice, and their relevance in determining individual differences within a given food culture 
framework.
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Emotional and hedonic responses to sweet foods in sweet likers and dislikers

Ji‐Yoon Kim1*
1Marketing Research Team, Sempio Foods Company, Korea

It is generally acknowledged that preference for sweet taste is associated positive affect. However, there are individual 
differences in the degree of liking of sweetness. Previously, these variations have been described as sweet liker status; sweet 
likers who prefer higher concentration of sweet taste, and sweet dislikers, who prefer lower concentration. The objectives of 
this study were to classify people according to sweet liker status, examined how they expressed emotions to sweet foods 
and their emotional responses are related to liking. A total of four commercial products were used in the study: two 
beverages (OD and MJ) and two biscuits (WB and CB), each pair differing in sweetness. Young female subjects were asked to 
rate liking and any elicited emotions immediately after they consumed each samples. Results showed that sweet likers 
elicited strong positive emotions to MJ and CB, which were both highly sweet and liked. In contrast, sweet dislikers expressed 
somewhat positive emotions to WB and MJ which were both liked, while they were neither positive nor liked CB. Overall, this 
study suggests that emotional responses could be associated with individual variation to sweet liking. 
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Sensory evaluation based studies for Korean fermented soybean paste (doenjang)

Han Sub Kwak1*
1Research Group of Cognition and Sensory Perception, Korea Food Research Institute, Korea

It is becoming important in food industry to develop attractive food products to consumers. Korean fermented soybean 
paste (doenjang) is one of the key food materials used in various foods. However, its research on the basis of sensory 
evaluations is still limited. Three sensory evaluation basis studies are introduced for consumer understanding, instrumental 
analysis, and product development. In the first study, consumers had different acceptance changes based on their age 
groups in blind and informed test. Older consumers had positive attitude for traditional Korean soybean paste; whereas, 
younger consumers did not influence from ‘traditional’ information for their acceptability. The second study was to 
investigate whether electronic tongue and nose can substitute descriptive analysis of doenjang product. The instrumental 
and sensory results were not correlated each other. In the third study, microbial communities from next‐generation 
sequencing technology were correlated with the descriptive analysis of doenjang. It was expected that specific microbial 
communities might be influenced to sensory characteristics of doenjang. 



314

D4-1

A novel technique for food analysis using colorimetric sensor array

Su‐Yeon Kim1*, Hyun‐Jin Park2, Hye‐Young Seo1

1Hygienic Safety and Analysis Center, World Institute of Kimchi, Korea
2Department of Biotechnology, College of Life Science and Biotechnology, Korea University, Korea

The aim of this study is to provide an overview of colorimetric sensor array‐based methods for food analysis. The 
colorimetric sensor array technology has emerged as a promising tool towards the detection and recognition of chemically 
diverse analytes. A colorimetric sensor array is fabricated by printing sensing materials that are sensitive to the targeted 
analytes on a support material. The color changes of sensing materials are induced by reactions between analytes and 
sensing materials of an array. The color responses can be easily quantified by digital imaging. A colorimetric sensor array‐
based method is usually coupled to a multivariate statistical analysis to classify the samples as well as to demonstrate the 
feasibility of the method. Colorimetric sensor array‐based methods are advantageous for discrimination of similar mixtures 
because they are simply and easy, fast, and cheap. There have recently reported many applications of the technique towards 
analysis of foodstuff. In this regard, the colorimetric sensor array‐based methods have shown great potential not only for 
classifying different food samples such as beers, soft drinks, and green teas, but also for recognizing changes in the volatile 
compositions of food samples such as those in vinegar during fermentation. The methods have also shown potential for 
monitoring of freshness in food samples such as meats, poultry, and fish. Thus, the colorimetric sensor array‐based methods 
have potentially new applications for evaluation of food quality.
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Development of analytical method for functional materials in traditional food

Ho Jin Kim1*
1Component analysis division, National Agricultural Products Quality Management Service, Korea

In this study, we developed a method to analyze functional materials for kimchi and tea in traditional foods. First, a reversed‐
phase high performance liquid chromatographic coupled to ultraviolet detection (RP‐HPLC/UV) method was developed for 
simultaneous determination of 15 phenolic compounds and caffeine in Teas (green tea, oolong tea, black tea, and mate). 
Furthermore, the extraction process of total phenolic contents (TPC) from Teas were optimized using response surface 
methodology (RSM) based on a central composite design (CCD) and then applied to extraction of Teas. The best conditions 
obtained using the model were as follow: green tea ‐ extraction time of 123 min, extraction temperature of 70 oC and 
ethanol concentration of 75%, oolong tea ‐ extraction time of 98 min, extraction temperature of 70 oC and ethanol 
concentration of 69%, black tea ‐ extraction time of 105 min, extraction temperature of 71 oC and ethanol concentration of 
63%, and mate ‐ extraction time of 103 min, extraction temperature of 71 oC and ethanol concentration of 61%. Among the 
extraction methods used in this study, heat‐reflux extraction was found to result in the highest values of TPC. The 
chromatographic peaks of the 16 studied compounds were successfully identified by comparing their retention time and UV 
spectra with the reference standards. Method validation was performed by means of linearity, sensitivity, selectivity, 
accuracy, and precision. The developed method was found to be simple, specific, and reliable and is suited for routine 
analysis of phenolic compounds and caffeine in Teas. Next, a novel and simple method for detecting five glucosinolates 
(glucoalyssin, gluconapin, glucobrassicanapin, glucobrassicin, and 4‐methoxyglucobrassicin) in kimchi was developed using 
liquid chromatography‐electrospray tandem mass spectrometry (LCMS/MS). The chromatographic peaks of the five 
glucosinolateswere successfully identified by comparing their retention times, mass spectra. The mobile phase was 
composed of A (acetonitrile) and B (water). As for glucosinolate, the relative quantities were found through sinigrin, and five 
different compounds that have not been previously discovered in kimchi were observed. Monitoring was carried out on the 
glucosinolate in 20 kimchis distributed in markets, and this study examined the various quality and quantity compositions of 
the five components. A comparison of the contents revealed that, in most cases, the content of 4‐methoxyglucobrassicin 
was the highest.
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The science behind analytical techniques of measuring antioxidant 
polyphenolic contents in tea beverages

Youngmok Kim1*
1Synergy Research and Development Center, Synergy Flavors, Inc. Hamilton, USA

These days many people drink tea on a daily basis because it is convenient, many exotic and enticing flavors are available, 
and it can be made hot or cold, depending on a consumer’s mood or the season. Most importantly, consumers view tea as a 
healthy alternative to soft drinks. This certainly holds true when drinking brewed tea, but the same healthy perception might 
not always be true when drinking RTD (Ready To Drink) tea. RTD tea often does not contain the same number of 
polyphenolics as its brewed counterpart, despite how it may be labeled. Therefore, when considering if the tea you are 
drinking is really healthy, it is important to note RTD tea claims. Many RTD teas state the antioxidant polyphenolic values on 
the label, which range from 60 to 130 mg per serving. It may also claim the polyphenolic values on the nutritional facts panel: 
“contain xx mg per serving of natural antioxidant, tea polyphenols, and/or flavonoids.” Naturally, consumers think they are 
getting that amount of antioxidant polyphenolics when drinking the tea; however, that may not be the case. The following is 
a more in‐depth look at this matter based on a scientific approach. Polyphenolic values are usually measured by the Folin‐
Ciocalteu method (simply referred to as the Folin’s method), which is a standardized method used by both the U.S. Tea 
Association and the International Organization for Standardization (ISO) to measure the total polyphenolic content in tea 
beverages. The problem with this method is that it also detects non‐polyphenolic compounds because they have similar 
reducing capacity to polyphenolics. The Folin’s method measure is defined as the total polyphenolic content expressed as 
gallic acid equivalent based on reducing capacity of all reducing compounds. This means the number determined by the 
Folin’s method includes not only polyphenolics, but also non‐polyphenolic compounds that have reducing capacity, such as 
carbohydrates, proteins, saponins, and ascorbic acid, which are naturally present in tea. Also, some common RTD tea 
additives particularly inflate the polyphenolic value. What this means is that it’s hard to say whether the polyphenolic claim 
on RTD tea actually reflects the true polyphenolic content when it is determined by the Folin’s method. The reality is 
consumers may only be getting about 40% of the health benefits they think they are getting, or that are declared on a RTD 
tea label. Is this a false claim or just an inappropriate analytical method? No matter where the truth lies, consumers should 
be educated about their food and beverage choices.
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Improving laboratory quality through proficiency testing

Matthew Whetton1*
1Chemistry for the Proficiency Testing Group, LGC, UK

Proficiency Testing (PT) is defined as the evaluation of participant performance against pre‐established criteria by means of 
inter‐laboratory comparisons and as such is a key tool in the establishment and maintenance of laboratory quality. PT is a 
unique tool, since it is completely independent of the organization undertaking the testing and is the only QC ‘tool’ where 
the analyst cannot know the correct answer in advance. Using examples taken from the production of test materials and the 
data obtained from LGC PT schemes the contribution of PT to laboratory Quality will be discussed, including the 
interpretation of PT scheme performance, some of the common causes of unsatisfactory performance and how to PT may be 
used to evaluate performance over time. 
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Recent analytical techniques in food industry based on food safety issues

Young‐Jun Kim1*
1Department of Food Science and Technology, Seoul National University of Science and Technology, Korea

Recently, consumers are increasingly interested in eating healthy food, and the importance of food safety is emphasized in 
the product. Due to economic growth, rapid changes in food consumption patterns and investment of food processing 
technology are expected to be a problem or solution. There will be more occurrence of food‐related EMA (economically 
motivated adulteration) issues on economic profits such as food fraud and counterfeit foods. The hazardous management of 
food safety is considered to be important in three aspects: chemical, biological, and physical. Additionally, the food industry 
fields are making efforts in various aspects such as food regulation and standards in Korean Food Code. They also conduct 
periodic self‐quality control inspections, food safety and hygiene for HACCP risk analysis of manufacturing and processing. In 
order to establish a preventive management system against food safety accidents based on food safety information, the food 
industry has been researching on pesticide residues, mycotoxins, heavy metals, veterinary drugs, unintentional food 
processing contaminants (benzopyrene, acrylamide, ethyl carbamates, furans, and etc), endocrine disruptors derived from 
packaging materials, and so on. Ensuring the food safety verification by instrumental analysis techniques such as LC, GC, ICP, 
LC/MS/MS, GC/MS/MS, ICP/MS, PCR, and RT‐PCR should be established. According to recent publications, eco‐friendly 
analysis, the future direction of food analysis such as nondestructive analysis and no chemical reagent use, is currently 
increasing and considered by researchers. Therefore, in order to respond quickly to food safety issues, the food industry is 
required to make continuous efforts and research activities of developing simultaneous and high efficient analytical method 
are required to provide reliable analysis results to the public.
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The effect of soy foods and soy components on gut health: 
Current knowledge and perspectives in clinical nutrition research

Oh Yoen Kim1*
1Department of Food Science and Nutrition, Dong‐A University, Korea

Many epidemiological and experimental studies have supported the beneficial effects of soy components and soy foods on 
human health (i.e. protection against obesity, diabetes, cardiovascular diseases, and certain types of cancers and control of 
cognitive function and immune function). Soybean contains approximately 35 ‐ 40% proteins, and the contents of essential 
amino acids in soy protein are often comparable to those in proteins of milk, meat, fish, and eggs. Recently, several studies 
have demonstrated that the consumption of soy or soy foods may alter the population and composition of gut microbiota, 
and affect gut health. Nutrients and energy provided from soy or soy foods can preferentially support the growth and activity 
of some gut bacteria in gastrointestinal tract. To identify the mechanisms for the modulatory effects of soy or soy foods on 
gut microbiota will provide important information for the establishment of soy or soy foods as a future health‐promoting 
food to people with gastrointestinal problem as well as healthy people. 
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Health benefits of soy isoflavonoid metabolites produced by intestinal bacteria

Osawa T1*, Ishikawa H2, Niwa T3, Yokoyama S4

1Department of Health and Nutrition, Faculty of Psychological and Physical Science, Aichi Gakuin University, Japan
2Department of Research and Development, Healthcare Systems Co., Ltd., Japan

3Faculty of Health and Nutrition, Shubun University, Japan
4Department of Food Technology, Industrial Technology Center, Gifu Prefectural Government, Japan

Daidzein and genistein are the main compounds of soy isoflavonoids. Consumed isoflavonoids are converted by the 
intestinal microflora to produce equol (about 70%) and O‐desmethylangolensin (about 5‐20%). Recently, we discovered a 
bacterium that converted daidzein to O‐desmethylangolensin (O‐DMA) from the feces of healthy humans, and focused on 
biological activity of O‐DMA, however, recent studies indicated that equol might be the key compound for the beneficial 
effects. Equol is produced by intestinal bacterial metabolism from daidzein, and it has higher antioxidant activity and 
estrogen activity compared to the precursor. People who have the ability to produce equol (so called “equol‐producer”) may 
take full advantage of the efficacy of soybean isoflavonoids in the treatment or prevention of hormone‐dependent cancers, 
menopause symptoms or osteoporosis, etc., but the others (“equol‐non‐producer”) are not. Thus, it is important to 
determine the equol‐producing status of the individuals. From these background, we tried to synthesize daidzein 
metabolites and subjected the synthetic products to a competitive enzyme‐linked immunosorbent assay to obtain a highly 
selective anti‐equol monoclonal antibody, and an immunochromatographic assay kit for evaluating the concentration of 
equol in urine samples was developed.
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Improvement of gut health by soybean‐derived phytochemicals

Jong Sang Kim1*
1School of Food Science and Biotechnology, College of Agriculture and Life Science, 

Kyungpook National University, Korea

Consumption of soy foods has been associated, at least in part, with lower incidences of a number of chronic diseases 
indicated by epidemiological studies. Health benefits of soybean are mainly attributable to phytochemicals including 
isoflavones and saponins as well as proteins. While beneficial effects and action mechanisms of isoflavones and 
soyasaponins were relatively well studied, the health benefits of glyceollins produced in soybean exposed to stresses such as 
physical damage, UV irradiation, and fungal infection were not well understood. Glyceollins, which are derived from daidzein 
in soybean in response to various stimuli or stresses, have been reported to activate antioxidant/detoxifying enzymes in a 
nuclear factor (erythroid‐derived 2)‐like 2 (Nrf2)‐dependent manner, in addition to exerting anti‐inflammatory effects in 
murine macrophages. As the Nrf2 signaling pathway is known to antagonize nuclear factor (NF)‐kappaB signaling, glyceollins 
likely have the potential to prevent or treat inflammatory bowel disease. Thus, we examined whether glyceollins could 
inhibit dextran sulfate sodium (DSS)‐induced colitis in a mouse model. Ulcerative colitis (UC) was induced in male BALB/c 
mice by administering drinking water with 4% DSS for 5 days. Glyceollins (4 or 10 mg/kg of body weight) were orally 
administered 48 h before and after DSS treatment. We found that glyceollins alleviated histological colon damage and 
inflammation induced by DSS treatment. More specifically, glyceollins reduced plasma levels of inflammatory cytokines, 
such as tumor necrosis factor‐alpha and interleukin‐6, which were otherwise markedly increased by DSS treatment. Markers 
of tissue damage, including malondialdehyde and 8‐hydroxy‐2‐guanosine, were significantly increased by DSS treatment; 
however, this effect was mitigated through concomitant treatment with glyceollins. Furthermore, nuclear accumulation of 
NF‐kappaB p65 and the expression of inducible nitric oxide synthase were upregulated by glyceollins, consistent with the 
observed modulation of inflammatory markers. In conclusion, glyceollins have therapeutic potential for UC and merit further 
clinical study.
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Precautionary and therapeutic effects of fermented soybean product (Chungkookjang) 
on the Alzheimer’s disease and atopic dermatitis

Young Ju Lee1, Dae Youn Hwang1*
1Department of Biomaterials Science, College of Natural Resources and Life Science/Life and 

Industry Convergence Research Institute, Pusan National University, Korea

Chungkookjang (CKJ) is one of fermented soybean products and shows diverse biological and pharmacological activities on 
human chronic diseases. However, it has never been considered as a novel therapeutic strategy for Alzheimer’s disease (AD) 
and atopic dermatitis. First of all, in order to investigate the effects of CKJ on AD related NGF metabolism, NGF secretion 
ability and cell viability were analyzed in B35 cells treated six strains of CKJ, and then its related signaling pathway were 
analyzed in PC12 cells and Tg2576 transgenic (Tg) mouse model. In B35 cells, the concentration of NGF and cell viability were 
significantly increased upon treatment with Taegwang (TG)‐CKJ and Shinhwa (SH)‐CKJ extracts. In addition, significant 
increase in PC12 cell length as well as the phosphorylation levels of TrkA and Akt were observed with TG‐CKJ and SH‐CKJ 
conditional medium (CM). In Tg2576 mice, the concentrations of NGF in the serum and brain were recovered with SH‐CKJ for 
8 weeks. Furthermore, the low phosphorylation levels of TrkA and Erk were rapidly recovered to those of Non‐Tg. Second, 
the alleviative effect of gamma‐aminobutyric acid (GABA)‐CKJ which contained high concentration of GABA was quantified 
on atopic dermatitis using the luciferase reporter system in IL‐4/Luc/CNS‐1 Tg mice. Alteration of the luciferase signal and 
phenotypes of atopic dermatitis was quantified in IL‐4/Luc/CNS‐1 Tg mice co‐treated with PA and CKJ for 4 weeks. A strong 
luciferase signal was detected in abdominal region and thymus (T) of mice treated with PA alone. However, this signal was 
significantly reduced in the PA+CKJ group. Furthermore, the CKJ‐treated group showed an improvement of common allergic 
responses including the decreases of ear thickness, dermis thickness, lymph node weight and infiltrated mast cells. Taken 
together, these results suggest that CKJ may stimulate NGF secretion ability as well as the NGF receptor TrkA signaling 
pathway in PC12 cells and Tg2576 mice. Also, CKJ could relieve the atopic dermatitis induced by PA as well as this effect was 
successfully detected with luciferase signal in IL‐4/Luc/CNS‐1 Tg mice. Therefore, we suggest additional evidences that CKJ 
may be considered as a beneficial food for AD and atopic dermatitis.
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4th industrial revolution and foodtech

NaNa Keum1*
1Department of Food Science and Biotechnology, Dongguk University, Korea

Foodtech, a compound word of food and technology, is gaining attention these days. Even though foodtech has been a 
recent catch word, the idea that technology can be applied to food culture to improve our diet, has been around with us for 
a long time. As a reprehensive example, the use of fire in cooking has increased our digestibility of food, which has become a 
major driving force for brain development and evolution in humans. We are now entering a new phase, referred to as the 4th 
industrial revolution. Technological breakthroughs in diverse fields, including data science, artificial intelligence, robotics, 
and biotechnology, will be integrated into the food system and culture, fundamentally influencing the way we eat and relate 
to food. In this session, we will overview the past, present, and future of foodtech, highlighting the core values that should be 
respected in foodtech in the era of the 4th industrial revolution.
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Food science and technology policy reform in the era of 
the 4th industrial revolution

Gouk Tae Kim1*
1KAIST Research Planning Center, Korea

Since technological innovation, including artificial intelligence, is going to be accelerating and playing a quintessential role in 
the era of the 4th industrial revolution, it is very important to understand the full impact such innovative science and 
technology would have on food science and technology (FS&T) research. One of the potential contributions of this new 
understanding of the change in FS&T research activities due to the 4th industrial revolution is to reform FS&T policymaking in 
the future. In my presentation, I would like to explore several issues and research trends FS&T policymakers in South Korea 
should consider when making policy decisions for selecting, supporting, promoting, and evaluating food science and 
technology research activities in this new policy and research environment. I also plan to proclaim that the 4th industrial 
revolution will become caveat for the FS&T research community unless FS&T policy actors change the traditional framework 
governing FS&T policy.
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4th industrial revolution and curriculum courses of food science and technology

Kwang‐Geun Lee1*
1Department of Food Science and Biotechnology, Dongguk University, Korea

The curriculum courses and contents of food science and technology (FST) in university are supposed to be changed in the 
era of 4th industrial revolution. Different from the FST major, the courses of various engineering majors have been reformed 
since 1990 due to the certification of engineering. The FST major is one of the integrated one to combine agriculture and 
engineering and independent curriculum innovation is required. One of the innovation is to enlarge capstone design, 
problem (or project) based learning (PBL), and flipped learning class. In addition to the employment training, startup 
education should be included in the FST curriculum. In this study 8 universities having FST major were selected and their 
curriculum courses were monitored. Most of the universities had around 130 credits for graduation, but the completion 
conditions required for major subjects (major basic and compulsory subjects) differed between schools. Major required 
subjects did not differ much and subject contents are similar but there were cases where subject names are different. Major 
basic and compulsory subjects differed mainly depending on the characteristics of schools and majors. The courses covered 
were chemistry, microbiology, engineering, biotechnology, molecular biology, marketing, and related laws. This study would 
be used as basic materials related to major certification and education.
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4th industrial revolution and food regulation of China

Jung‐Jin Kim1*
1Application of the Law School, Southwest University of Political Science and Law, China

Historically, the issue of food safety has concerned both the ruling elites as well as the masses. China attaches great 
importance to the supervision of food safety, and the Food Safety Traceability Legal System (FSTLS) is an important part of 
the Food Safety Supervision System. The “Food Safety Law of the People’s Republic of China”, newly revised and promulgated 
in 2015, stipulated for the first time the nation’s establishment of a complete system for food safety traceability. At the same 
time, with the advent of big data within the context of “Internet +” in recent years, this major issue can no longer be ignored. 
The value of this study is its focus on the existing Food Safety Traceability System, by combining the overarching background 
of “Internet +” and the macroscopic system safeguards provided by big data, cloud computing, and IOT technologies, the 
optimization of the allocation of resources for relevant governmental departments, and the proactive establishment of 
separate food safety databases for businesses and consumers. These three components will work in concert, through the 
application of technological tools, to further develop and improve the FSTLS in China.
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4th industrial revolution and the response of the food law 
‐ Focusing on the modernization of terms such as 'risk' in the food hygiene law

Joo‐Hyoung Lee1*
1Department of Policy Research, National Food Safety Information Service, Korea

The rapid development of science and technology in advance of the 4th industrial revolution will bring great opportunities for 
food industry development. Consumers will come to experience innovative products and services. However, science and 
technology are always accompanied by safety risks as they work toward industrialization. In order to promote the 
development of the food industry and ensure food safety for the public, the Food Sanitation Law must be prepared to 
respond to the 4th industrial revolution. Food safety is managed according to global risk analysis based on international 
standards rather than domestic issues. Current concepts of safety management following on from changes in science and 
technology are very different from the situation when the Food Hygiene Law was enacted. Despite this, the Food Hygiene 
Law has yet to clearly accept the changes that have occurred over time. As a result, the public, industry and academia are 
lacking in an overall understanding of the basic principles and concepts fundamental to food safety. The term '‐Eui‐hae 
(hazard)' has not been systematically accounted for, resulting in numerous issues. It appears in the Food Hygiene Law under 
each provision to mean variously risk, harm (harmful), and hazard. Thus, the Food Hygiene Law, which ought to be applied 
based on international harmonization and a scientific evaluation and basis, is not clear. The concept of 'risk' is not a 
problematic one in western countries whose languages are rooted in Latin. But it brings about issues of consistency in Sinitic 
cultures which are based on Chinese characters. The word does not match the systematic terminology of the East Asian 
countries concerned. No words exist in the East Asian Chinese character cultures of China, Japan, and Korea that can 
substitute for 'risk', so the issue is across the board. However, response methods and the current situation differ. In order for 
the Food Hygiene Law to be able to respond to developments in science and technology, it is necessary to understand the 
urgency of the situation with regard to institutionalizing technical terms and to propose alternatives.
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TEMPO‐oxidized nanofibrillated cellulose film (NFC) incorporating 
graphene oxide (GO) nanofillers

Young Teck Kim1*, Yoojin Kim1, Katia Rodriguez1

1Department of Sustainable Biomaterials, Virginia Tech, USA

The development of a new class of alternative plastics has been encouraged in the past few years due to the serious 
environmental issues, such as toxicity and carbon dioxide emissions. Hence, the introduction of renewable, biodegradable, 
and biocompatible materials is becoming critical as substituents of conventional synthetic plastics. To design a new system of 
novel TEMPO‐oxidized cellulose nanofibrils (TOCNs)/graphene oxide (GO) composite, the 2,2,6,6‐tetramethylpiperidine‐1‐
oxyl radical (TEMPO)‐mediated oxidation was utilized to disintegrate never‐dried wood nanofibrillated cellulose (NFC). GO 
was incorporated through high intensity homogenization and ultrasonication with varying degree of oxidation (0.5X, 1X, and 
2X) of NFC and GO percent loadings: 0.4, 1.2, and 2.0 wt%. As a result, despite the presence of carboxylate groups and 
graphene oxide (GO), X‐ray diffraction (XRD) test showed the crystallinity of the bio‐nanocomposite was not altered. 
Scanning electron microscopy (SEM) was used to characterize their morphologies. In addition, the thermal stability of 
TOCN/GO composite decreased upon oxidation level, and dynamic mechanical analysis (DMA) signified strong 
intermolecular interactions with the improvement in Young's storage modulus, and tensile strength. Fourier transform 
infrared spectroscopy (FTIR) was employed to see the hydrogen bonds between GO and cellulosic polymer matrix. The 
oxygen transmission rate (OTR) of TOCN/GO composite decreased. The water vapor permeability (WVP) was not significantly 
affected by the reinforcement with GO, but the moderate oxidation enhanced the barrier properties. Ultimately, the newly 
fabricated TOCN/GO composite can be utilized in a wide range of life science applications, such as food and medical 
industries. 



329

2018 KoSFoST International Symposium and Annual Meeting

D7-2

Metal oxides as nanomaterials in food packaging

Coralia V. Garcia1*
1Department of Food Science and Technology, Keimyung University, Korea

Most applications of nanotechnology to food packaging involve the use of nanosilver or nanoclay; however, other materials 
such as metal oxides have shown promise as packaging additives. Metal oxide nanoparticles have been added to petroleum‐ 
and bio‐based polymers to produce nanocomposites with enhanced mechanical and barrier properties and can also provide 
other benefits including antimicrobial activity and light‐blocking properties. In addition, metal oxides can also be added to 
polymers in the form of ultrathin (or nano) coatings. However, migration of nanoparticles from packaging is of concern 
because of their potential toxicity in the human body and the environment, and this is a crucial question for the 
development and consumer acceptability of nano‐packaging. Migration studies have demonstrated that only a negligible 
amount of nanomaterial migrates from packaging into food simulants or foods, suggesting that consumer exposure to these 
nanomaterials and its associated health risks would be low; however, more research is needed to elucidate the migration of 
different nanomaterials and their potential effects on the human body. Furthermore, the regulatory frameworks for 
nanomaterials in packaging are still in their infancy, even in major economies, and are considerably behind the scientific and 
industrial developments in this area.
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Development of active packaging technologies for kimchi

SeungRan Yoo1*, Suyeon Jeong1, Hyun‐Gyu Lee1, Jung‐Soo Lee1, Chi Heung Cho1

1Industrial Technology Research Group, World Institute of Kimchi, Korea

Kimchi is a traditional and commonly served side dish in almost every Korean meal. Active packaging technologies to control 
gas released by kimchi fermentation and to reduce unwanted kimchi off‐flavor release were developed, aimed at 
maintaining taste and safety of kimchi during distribution to consumers. The biggest problem in kimchi packaging is the 
generation of CO2 by kimchi fermentation, leading to package expansion and leakage. To alleviate this problem, CO2 
absorbers, high‐CO2‐permeable films, and degassing valves have been studied. Long storage periods increase the chances of 
producing oxygen; thus, O2 absorbers have also been researched. Later stages of kimchi fermentation involve rapid increase 
in the number of film‐forming yeasts, especially for kimchi storage containers used in refrigerators. Therefore, demand for 
the development of active packaging with kimchi deoxygenation is ever‐increasing. Functional films with natural deodorant 
for removing off‐odor from kimchi have also been developed. A mathematical model for kimchi fermentation was developed 
to obtain better in‐depth understanding on the mechanism of kimchi packaging technologies. The developed predictive 
modeling for shelf‐life estimation of kimchi should be easily utilized in the field to effectively manage the problems of 
volume expansion and breakage of kimchi packaging. Further studies are needed for these packaging technologies to 
become commercially useful.
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Laser patterning and antifouling technology for food packaging systems

Youngjin Cho1*
1Research Group of Food Storage and Distribution, Korea Food Research Institute, Korea

The concept of antifouling is one of the most important strategies that can be effectively utilized in various areas including 
food packaging and processing systems. Antifouling and diverse target performances in food packaging and processing 
systems are strongly dependent on the nature of the each surface. The properties of various solid surfaces on food packaging 
and processing systems can be effectively controlled by physical or chemical methods. Surface micro/nano patterning 
techniques are the most promising approaches to control the chemical, biological, electrical, optical, mechanical, and other 
properties of solid surfaces. As one method for surface micro/nano patterning, femtosecond laser micromachining, which 
can be applied to all kinds of materials in an easy one‐step process and control the wettability of the surface, was used for 
surface patterning of food packaging film in this study. The optimal patterned surfaces of food packaging film including PE, 
PP, and PET were obtained by adjusting various laser processing parameters such as pulse energy, scanning speed, patterning 
spacing, and etc. In addition, the film systems based on the novel polymers were characterized through various surface 
analyzes and showed excellent antifouling performance. Therefore, the objective of this study is to provide extensively the 
strategies related to antifouling and laser patterning for the development of innovative food packaging and processing 
systems. 
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On‐site direct detection of allergenic foods using a novel ultrafast PCR system

Hae‐Yeong Kim1*
1Department of Food Science and Biotechnology, Kyung Hee University, Korea

Food allergy is an immune system reaction that occurs after eating allergenic foods, affecting 5% of infants and children in 
Korea. In the Ministry of Food and Drug Safety (MFDS) of Korea, 21 kinds of raw foods such as egg, milk, buckwheat, peanut, 
soybean, wheat, mackerel, crab, shrimp, pork, peach, tomato, sulfite, walnut, chicken, beef, squid, shellfish, oyster, and 
abalone are designated as allergenic foods, and when they are used as raw materials, the names are indicated regardless of 
the amount contained in food. For rapid and sensitive detection of allergenic foods notified by MFDS, the on‐site detection 
assay using an ultrafast PCR was performed in this study. Each specific primer for target allergens was designed, standard 
material as the positive control was constructed, and ultrafast PCR for detecting allergenic food was performed. Finally, rapid 
and sensitive detection methods were developed for 11 species of animal and 14 species of plant‐based allergenic foods. 
Commercial food samples containing target allergens were evaluated to verify the applicability of a direct ultrafast PCR 
method for detecting food allergens without DNA isolation. It took less than 30 min to detect allergens in raw and processed 
samples. This assay could be useful for on‐site monitoring allergenic food products and for unintentionally allergen‐
contaminated foods.
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Application of metabolomics to food safety research

Hyun‐Jin Kim1,2*, Bo‐Min Kim2, Jiyoung Park1, Yejin Son1

1Division of Applied Life Science (BK21 Plus)/Department of Food Science and Technology and 
Institute of Agriculture and Life Science, Gyeongsang National University, Korea

2EZmass Co., Ltd., Korea

Most consumers are always concerned about the safety issues and composition of food they eat. Therefore, many analysis 
tools have been applied to monitor food safety and quality, one of the major concerns in food science. Among the many 
analysis tools, metabolomics defined as the comprehensive quantitative and qualitative analysis of all metabolites in cells, 
tissues, or biofluids following a genetic modification or physiological stimulus has been successfully applied in food science. 
Although no single instrument platform can analyze all metabolites, it has been shown that metabolomics is a suitable 
technology for distinguishing different phenotypes and finding potential biomarkers associated with certain phenotypes. 
Especially, the application of global and targeted metabolomic approach has been employed to determine the 
comprehensive composition of food products contaminated by pathogenic microorganisms and biomarkers related to food 
safety. In this presentation, LC/MS and GC/MS‐based metabolomic technology and its application in food safety and quality 
will be briefly reviewed and some research data including two main researches, microbial contaminated white rice and 
ethylene glycol intake, will be introduced. Rice stored in open bags at room temperature led to fungal contamination and to 
a reduction in the contents of flavor quality‐conferring metabolites and polyols. Moreover, the metabolite profiles after 
ethylene glycol intake was monitored. Ethylene glycol, which is used as an anti‐freezing agent and a raw material in the 
manufacture of polyester fibers, has moderately toxic and found in various food products as well as water or soil. The change 
of blood, urine, and tissue metabolite profiles after ethylene glycol intake was monitored in animal model to better 
understand its physiological effect.
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Omics based food poisoning virus monitoring system and 
gene discrimination module system

Junhyung Park1*, Hoyoung Chung1, Kikwang Oh1

13BIGS, CO., LTD., Korea

NGS based genomics, transcriptomics, and proteomics are rapidly transforming our approaches to detection, prevention and 
treatment of foodborne pathogens. Microbial genome sequencing in particular has evolved from a research tool into an 
approach that can be used to characterize foodborne pathogen isolates as part of routine surveillance systems. Genome 
sequencing efforts will not only improve outbreak detection and source tracking but will also create large amounts of 
foodborne pathogen genome sequence data, which will be available for data mining efforts that could facilitate better 
source attribution and provide new insights into foodborne pathogen biology and transmission. While practical uses and 
application of metagenomics, transcriptomics, and proteomics data and associated tools are starting to yield practical food 
safety solutions. We had integrated information from different data sources to dynamically build semantic networks 
representing up‐to‐date knowledge, which can then be mined and analyzed. Through those methods, we could inspect the 
common features and uniqueness between pathogen species in the new aspect.
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Effects of prebiotic‐like food ingredients on gut microbiome and 
foodborne pathogen reduction

Si Hong Park1*, Sang In Lee1, Bryna Rackerby2

1Department of Food Science, Oregon State University, USA
2Department of Microbiology, Oregon State University, USA

The next generation sequencing (NGS) technology has been developed over past decade and decreasing cost per sequence 
has allowed for enhanced characterization and profiling of microbiota. High‐throughput NGS platforms based on 16S rRNA 
gene amplicons, called microbiome sequencing, can serve as a useful technique to delineate the more complex aspects of 
the microbial populations in ecosystems such as gastrointestinal tracts of humans and animals, farm environmental sources 
(soil, compost and irrigation water) and various types of foods. Microbiome sequencing is the most recent technique to 
identify all microorganisms including unculturable microorganisms. Identification of overall microbial populations in 
ecosystems has allowed us deep insights for bacterial functions and interaction between hosts and microorganisms. 
Documenting how microbial community changes from a phylum to a genus level as well as correlations among groups may 
help achieve in‐depth understanding of the microbial dynamics in foods. Dietary supplements such as prebiotics have been 
considered antibiotic alternatives and now being utilized widely in food animal industry to increase beneficial bacteria and 
decrease harmful ones in a gut ecosystem. Identification of overall microbial populations in pre‐ and post‐harvest foods 
supplemented with prebiotics across the food production spectrum, including food animals, processed, fermented and fresh 
foods, will allow for the identification of core indicator bacteria associated with food safety and quality. Understanding of 
microbial roles in food matrices enhances the food safety and quality during food processing as well as mitigate the potential 
foodborne pathogen contamination. This could help to better understand the microbial distribution according to the 
presence or absence of specific foodborne pathogens.
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Impact of the use of polymyxin antimicrobials 
on the emergence of antimicrobial resistance and safety of foods of animal origin

Kwangcheol Casey Jeong1*
1Emerging Pathogens Institute and Department of Animal Sciences, University of Florida, USA

The emergence of infections caused by antimicrobial resistant microorganisms (ARMs) is currently one of the most 
important challenges to public health and medicine. The occurrence of ARMs has limited the efficacy of antibiotics and 
created difficulties in controlling bacterial infections. Approximately 23,000 people are killed by ARMs each year in the US. 
Increased use of antibiotics in health care settings and a lack of development of new antibiotic or alternative compounds, 
have likely contributed to the rise of drug resistant microbes. Polymixins are cationic, cyclic‐peptide antibiotics act against 
Gram‐negative pathogens with multidrug resistance, which kills pathogens by disruption of membrane permeability through 
polar and hydrophobic interactions. Polymixin B and E (colistin) have been extensively used in animal production system, 
especially in swine and poultry, for prophylactic and treatment purposes. Recently, it has been noted that plasmid‐borne 
MCR‐1 and 11 more variant genes give resistance against polymixins, detected globally. Fast dissemination of polymixin 
resistant Enterobacteriaceae that carry MCR genes raise a serious challenge to agricultural production system and public 
health, resulting in a great breach in the last line of defense against multidrug resistant pathogens. Therefore, significant 
efforts have been directed towards exploring new treatment methods and developing alternative antimicrobials that kills 
polymixin resistant pathogens to ensure safety of foods of animal origin. 



337

2018 KoSFoST International Symposium and Annual Meeting

D9-2

Establishment of intervention method using a cocktail of milk oligosaccharide to promote brain 
development of offspring in a mouse model inheriting perturbed maternal gut microbiota

Shiro Tochitani1,2*
1Faculty of Health Science, Suzuka University of Medical Science, Japan

2Center for Child Mental Development, University of Fukui, Japan

Many lines of evidence 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 the brain development 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‐hour 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 phenotypes 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. Further 
analyses showed that the maternal gut microbiota of AB‐treated dams exhibited a long‐lasting decrease in alpha diversity 
after the perturbation of gut microbiota by antibiotics. To be noted, the gut microbiota of AB offspring also exhibited the 
properties like those of AB‐treated dams during neonatal periods. We next examined whether the alterations in AB offspring 
behavior can be rescued by application of prebiotics to AB offspring during neonatal periods. The results of intervention 
studies by administration of a cocktail of oligosaccharides (2’‐fucosyllactose, 3’‐sialyllactose and 6’‐sialyllactose) to AB 
offspring showed that the alpha diversity of gut microbiota of AB offspring was increased, and the spatial preference of the 
center of the field in the open field test was significantly decreased in AB offspring. These results suggest that this mouse 
model can be useful in screening for gut microbiota‐influencing materials, including prebiotics and fermented foods, which 
have potentials to promote brain development and prevent neurodevelopmental disorders of the offspring.
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Control technology of meat managing and aging through low temperature

Hack‐Youn Kim1*
1Department of Animal Resources Science, Kongju National University, Korea

The increase of the gross domestic product (GDP) and highly westernized food culture has resulted in an upsurge in the 
consumption of meat and meat products through reducing rice consumption. General consumers are interested in premium 
meat and meat products such as various aging meat or functional meat products. Especially, improving meat quality through 
wet‐/dry‐ aging is important processing in the meat industry, because the consumer demands tenderness and flavor as well 
as other sensory parameter such as color, juiciness and overall mouthfeel. Wet aging is that meat is vacuum‐packed and 
stored, while dry aging is that the meat is placed in a cooling system without any packaging. Dry‐aging is typically the aging of 
premium meat under critically controlled around conditions of temperature, relative humidity and air velocity. These 
parameters are difficult to control the balance and monitor inhibiting microbial growth, but tenderness and flavor of dry‐
aging meat is excellent. However, low temperature and super‐cooling, the process of lowering the temperature of a liquid 
below its freezing point without becoming a solid, under 0°C, can easily control wet‐/dry‐ aging condition from inhibiting 
microbial growth. Furthermore, low temperature managing in combination with super cooling is going to extend meat shelf 
life over two weeks.
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Beneficial effect of symbiotic fermented milk on gut health and 
modulation of gut microbiota

Ji Young Lee1*
1R&D Center, Seoul Dairy Cooperative, Korea

The objective of this study was to investigate the enhanced metabolic activities of fermented milk mediated by synbiotic 
interaction between Lactobacillus gasseri 505 and Cudrania tricuspidata. The effect of this novel synbiotic combination on 
inflammation‐induced colorectal cancer prevention and gut microbiota modulation was also studied. We examined the 
protective effects of probiotics (L. gasseri 505; LG), prebiotics (milk supplemented with C. tricuspidata leaf extract; CT), and 
their synbiotic combination (fermented milk supplemented with C. tricuspidata leaf extract and L. gasseri 505; FCT) against 
azoxymethane (AOM)/dextran sodium sulfate (DSS)‐induced colorectal cancer (CRC) in C57BL/6 mice. Mice were treated 
with AOM (10 mg/kg) in combination with 3 cyclic administrations of DSS (2.5%) in drinking water. Dietary supplementation 
with sample and control treatments were continued for the entire experiment. Oral administration of LG, CT, or FCT 
effectively reduced the incidence of colonic tumors and damage in the colonic mucosa as compared to that in AOM/DSS‐only 
treated mice. All treatments suppressed expression of pro‐inflammatory cytokines and mediators, increased expression of 
anti‐inflammatory cytokines, induced cell cycle arrest and apoptosis in the colonic tissues, and maintained epithelial barrier 
function. Also, administration of LG, CT, or FCT considerably downregulated CRC‐related pathways involving NF‐κB or β‐
catenin. In particular, FCT administration most potently prevented AOM/DSS‐induced CRC. Furthermore, treatment with LG, 
CT, and FCT for 10 weeks decreased to the pathogenic bacteria and beneficially changed the fecal microbial composition. We 
also demonstrated that LG, CT, and FCT treatment enhanced the colonic microbial activity, as shown by increase in 
production of fecal SCFAs contents. Taken together, administration of FCT reduced the risk of colon cancer by modulating 
colon cancer biomarkers and gut microbiota and could be a potential preventive agent against colitis‐associated CRC.
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Effect of milk protein supplement with resistance training on muscle function

Yanghoon Peter Jung1*, Keun Young Min
1Innovation Hub, CJ CheilJedang, Korea

Extensive researches regarding supplementation of milk proteins such as whey and casein have been reported. In addition, 
its potential roles in augmenting adaptations from resistance training have been studied. Benefits of milk protein 
supplementation to muscle function are following; increase in recovery from muscle damaging exercise, acceleration of 
muscle glycogen replenishment, improvement of muscle synthesis resulting in both neuromuscular strength and 
hypertrophy. Consuming milk‐based protein after muscle‐damaging exercise has beneficial effects on attenuating decreases 
in muscle performance and increases in active delayed onset of muscle soreness. Moreover, many studies concerning the 
addition of milk‐based protein to carbohydrate drink show the synergistic effect on insulin secretion following muscle 
glycogen replenishment. Chronic post‐exercise consumption of milk promotes neuromuscular strength resulting muscle 
hypertrophy. One of the two types of milk proteins, whey protein is water soluble, mixes easily and is rapidly digested, while 
casein is water insoluble and slowly digested. Due to these characteristic differences, study findings show the faster‐
digesting whey proteins may be more beneficial for skeletal muscle adaptations to training the slower‐digesting casein 
protein.
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High‐pressure processing as an alternative food‐preservation technology in the food industry

Eun‐Jung Lee1*, Yun‐Ji Kim2

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

High‐pressure processing (HPP) is used at the industrial level for the preservation and safety of food products. A specific 
characteristic of HPP involves the use of an isostatic system onto food pre‐packaging prior to vacuum or flexible packaging 
that assures microbial safety of the final product by preventing cross‐contamination risks. The effectiveness of HPP in 
pathogen inactivation depends on factors such as pressure intensity, duration, temperature, the type of food matrix, and the 
target organism. HPP can also be applied as a combination treatment based on the hurdle concept, thereby guaranteeing 
food safety without the use of excessive heat or chemical treatments. Application of HPP is necessary to understand food 
processing and food matrices as well as to estimate the value between safety and quality for the optimization of HPP 
condition on each food product. Further researches on developing and producing a wide range of HPP‐applied products 
could help in satisfying consumer demands for fresh‐tasting and minimally‐processed foods.
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X‐ray irradiation as a novel antimicrobial technology for food safety 
and its mode of action

Jae‐won Ha1*
1Department of Food Science and Biotechnology, Hankyong National University, Korea

Ionizing radiation is one of the efficient non‐thermal disinfection methods. The US Food and Drug Administration (US‐FDA) 
allows the use of ionizing radiation to a dose up to 10 kGy for controlling foodborne pathogens and extending the self‐life of 
foods. Recently X‐rays, generated on absorption of high energy electrons in an appropriate metal target, have been used 
commercially for sterilization purposes. X‐rays have the advantages of higher penetration power than E‐beams and absence 
of harmful radioactive sources, such as Cobalt‐60 or Cesium‐137 associated with gamma‐rays. That is why it has continued to 
receive attention as an attractive alternative to gamma‐ray or E‐beam irradiation. In this presentation, the potential of X‐ray 
irradiation for controlling major foodborne pathogens in ready‐to‐eat sliced food products will be introduced.
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Cold plasma for pasteurization and innovative curing process of meat and meat products

Cheorun Jo1*
1Department of Agricultural Biotechnology, Seoul National University, Korea

Cold plasma is an effective nonthermal technology for food pasteurization. The development of in‐package plasma system 
with a flexible thin‐layer electrode inside the sealed package showed promising application for industry in a broad way. In 
addition, the fact that nitrogen oxides in the gas‐phase discharges can be diffused and dissolved in liquids after plasma 
treatment introduced the novel concept of plasma curing for processed meat. Emulsion‐type sausage and injected ham 
using the plasma‐treated water had similar properties to those cured with sodium nitrite or natural nitrite source from 
modified vegetables. Using the results, we can add nitrite in vegetable sources which did not contain nitrite naturally but had 
important beneficial biological functions for human. After the direct curing was developed by plasma in mixing stage, an 
indirect plasma curing process also introduced recently to avoid temperature increase during the treatment from plasma 
generation chamber. In the present presentation, a series of research results in development of cold plasma technology on 
food safety enhancement and processed meat manufacturing will be introduced.
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Using superheated steam in food processing and sterilization

Eun Kyung Cho1*
1DASON CO., LTD, Korea

Although the use of superheated steam has been known for quite a long time, only in the recent past has it emerged as a 
viable technology for food processing. Superheated steam, having higher enthalpy, can quickly transfer heat to the material 
being processed, resulting in its rapid heating. The major advantages of using superheated steam for food processing are 
better product quality (taste, flavor, color, shrinkage, and rehydration characteristics), reduced oxidation losses, and higher 
energy efficiency. This review provides a comprehensive overview of recent studies on the application of superheated steam 
for food‐processing operations such as drying, decontamination and microbial load reduction, and enzyme inactivation. This 
review introduces an outline of the principle of superheated steam including its characteristics; the generating apparatus 
itself, the application of food processing including the sterilization and drying fields. The superheated steam technology is 
useful in the food processing and environmental industries but have a high potential for other industrial applications in the 
near future as well.
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Application of cold plasma technology in food production, 
postharvest preservation, and microbial food safety

Yeong Ji Oh1*
1Department of Food Science and Technology, Seoul Women's University, Korea

Development of nonthermal technology for decontamination of food and food‐processing, food‐handling environment, 
which meets the consumer demand for minimally processed safe foods, remains one of the topics of food industry. This work 
aims at providing an overview on potential applications of cold plasma in food science and technology. Microwave‐powered 
and dielectric barrier discharge cold plasma treatment (CPTs) were evaluated in this present study for inactivation of 
foodborne pathogens and spoilage microorganisms in various food products and preservation of their quality during storage. 
CPTs exhibited considerable inhibitory effects against food‐contaminating microorganisms. They demonstrated potential for 
improving microbiological safety and stability of fresh vegetables, fruits, and powdered foods without significant loss of their 
physicochemical and sensory properties.
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Memories of lipid science division for 33 years since 1985

Suk Hoo Yoon1*
1Department of Food Science and Biotechnology, Woosuk University, Korea

The Lipid Science Division of KoSFoST was founded on June 29, 1985. The roles of the division are to provide the 
opportunities to members to gain insights, share ideas and experiences, increase knowledge, and discover new horizon in 
the field of lipid science and technology. The first short course entitled “Edible fats and oils technology” was held in 1984 at 
KAIST to provide the latest knowledge on lipid science and technology to industry personnel, graduate students, professors, 
and research scientists. After the first short course, the charter members decided to found the academic committee on lipid 
science and technology inside KoSFoST. The division has held 12 short courses since that time until 2016. The short course 
held in 2001 was an international one held during the 11th IUFoST World Congress of Food Science and Technology in Seoul. 
In 2015, the division published the textbook entitled “Food Lipids” based upon the materials used in the short courses. The 
book was selected as the “Best Science Book of 2016” by National Academy of Science. The division has held annual 
symposia since 2002, and a number of international symposia in collaboration with the international organizations including 
American Oil Chemists’ Society, American Soybean Association, Malaysian Palm Board (formerly Palm Oil Research Institute 
of Malaysia), Malaysian Palm Oil Council, International Society of Biocatalysis and Agricultural Biotechnology, etc. The 
division has collaborated with the local fats and oils industry as well and had represented Korea to the International Society 
of Fat Research. The division leads the Korean Federation of Oleoscience Societies and collaborates closely with Asian 
Section and Biotechnology Division of AOCS, Japan Oil Chemists’ Society, and International Society of Biocatalysis and 
Agricultural Biotechnology.
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What we learned from the small animals: 
Conjugated linoleic acid (CLA) and body fat regulation

Yeonhwa Park1*
1Department of Food Science, University of Massachusetts, Amherst, USA

Conjugated linoleic acid (CLA) refers to a mixture of geometric and positional isomers of octadecadienoic acids. Based on 
previous reports of CLA on reduced fat accumulation in various tissue culture and animal models, the current study was to 
compare the effects of CLA on two additional small animal models; Caenorhabditis elegans and Drosophila melanogaster. C. 
elegans is a free‐living nematode that is used for aging and obesity studies due to their relatively short lifespan, large brood 
size, easy maintenance, and well‐known genetic pathways. Drosophila (fruit fly) is another small animal model used to study 
metabolic diseases, including obesity, which can also be used to determine sex‐dependent effects. Previous mice studies 
have suggested that CLA supplementation decreased fat accumulation, in part, via increased physical activity via AMP‐
activated protein kinase (AMPK)‐ and/or Sirtuin 1‐ dependent mechanisms in the skeletal muscles. CLA treatment 
consistently decreased body fat accumulation and increased voluntary activity in both C. elegans and drosophila. Effects of 
CLA on body fat and activity were dependent to aak‐2 (an ortholog of AMPK) and sir‐2.1 (an ortholog of Sirtuin‐1) in C. 
elegans, while activation of AMPK by CLA was only associated with females, but not males of drosophila. These results 
suggest cross‐species effects of CLA on body fat and activity, and also suggest sex‐dependent effects of CLA on metabolic 
regulations. 
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Approach to the low digestible fats and oils

Ki‐Teak Lee1*
1Chungnam National University, Department of Food Science and Technology, Korea

A pH‐stat digestion model and a simulated in vitro digestion model were employed to evaluate the digestion degree of lipids 
depending on different structure and acyl chain length. Hydrolysis rate of various fats/oils including palm kernel oil (HPKO), 
shea butter, palm oil, soybean oil, and lipase‐catalyzed esterified lipids were compared. After the analysis of triacylglycerol 
species and the positional fatty acid composition, the factors that affected the hydrolysis rate were suggested. Also, animal 
study was conducted to compare the digestibility of different fats and oils when high amount fats/oils were provided. The 
results suggested that structure of fats/oils may affect the digestibility of lipids.
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Investigation of sensory characteristics and oxidative stability 
in deep‐fat frying processing

Eui‐Cheol Shin1*
1Department of Food Science, Gyeongnam National University of Science and Technology, Korea

This study was to investigate first and secondary oxidized products, carcinogens, and flavor substances that occur during the 
frying of soybean and canola oils. The composition of fatty acids was not differentiated during the frying process, but the 
tocopherol contents expressed 50% retention during the frying process. In the chemical properties, the acidity value, 
peroxide value, and p‐anisidine value increased during frying process, and the principal product of the acidity in oils was also 
increased during the frying process. The induction time of the oxidation stability in soybean and canola oils decreased from 
3.02 hr to 0.81 hr, decreasing from 4.93 hr to 1.39 hr, respectively. In the case of tastes of soybean and canola oils, sourness 
has increased during the frying process, which is caused by a free fatty acid. In the case of the volatile components, the 
pattern of flavor composition varied greatly during the frying process due to the increase of 2,4‐decadienal. This study is 
considered to provide important basic data for the chemical changes occurring during the repeated frying process using 
edible oils.
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The study of JEJU horse oil to enhance utilization 
and solubilization

Ji‐Yeon Chun1*, Dong‐Wan Hong1

1Department of Food Bioengineering, Jeju National University, Korea

Jeju horses are very popular and recently horse oil products have been famous in cosmetic industry; however, the 
information of horse oil, such as components, safety, and function has not been studied enough to know to consumers as 
well as small manufacturers. The main objective was that development of horse oil by using eco‐friendly processing to 
improve its utilization or solubilization. Extraction and refining of horse oil was carried out with adding natural antioxidant 
materials like green tea leaf or dried citrus. Moreover, horse oil saturated fatty acid will be reduced to inhibit phase change of 
horse oil by temperature. Namely, horse oil phase state will be observed according to various temperature and reduction of 
saturated fatty acid will be processed by melting temperature and dry‐fractionation method. Finally, in this study, processed 
horse oil will be encapsulated into various type of carriers like cyclodextrin inclusion complexes or liposomes to enhance 
quality of cosmetic or food products. 
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Development of flavor improvement brewing yeast and application of beer brewing

Heui‐Yun Kang1*
1Department of Crop Research, Gyeonggi‐do Agricultural Research and Extension Services (GARES), Korea

Most of Korea's brewers currently rely on imported brewing yeast or use yeast from unknown origin. There is few Korean 
yeast being used these days, which was used to manufacture traditional Korean liquor, so we implemented a research 
project to develop it. Gyeonggi‐do Agricultural Research & Extension Service (GARES) has been performing research on 
searching microorganisms for fermentation; the patented brewing yeast, Saccharomyces cerevisiae HY2013, was isolated 
from Hwasung city soil. GARES has been making ferment beer as well as traditional Korean liquor by HY2013. Saccharomyces 
cerevisiae HY2013 has characteristics which is producing over 34% of the aromatics substances such as isoamylalcohol and 
isobuthanol, and is quickly flocculating and sinking after alcohol fermentation compared with commercial yeast. According 
to brewing masters, craft beer brewed by HY2013 had flavor such as isobutylate and isoamylacetate, and its hop flavor was 
weaken.
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The development of rice beer with various functions for customers’ satisfaction

Jungha Kim1*
1Vaneheim Brewing Company, Korea

It is needed to try with various mixing ways of rice and water that depend on the ratios and kinds of rice. After that, it is also 
checked the best ratio of them and the condition of the fermentation of using enzymes. There are some functional rice like 
Kunnun or Black Pearl for the process, and the three main ways like decoction, single mashing, and step mashing for 
saccharification. We used the enzymes with appropriate temperatures. We tried to develop functional rice beer by using the 
enzymes which are adequate at the various temperatures and finding perfect condition of saccharification and fermentation.
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Selection of rice varieties for rice beer production and 
rice beer manufacturing technology research

Sea‐Kwan Oh1*, Jiyoung Park1, Seuk‐Ki Lee1, Jaok Lee1, Sang‐Ik Han1, Ha‐cheol Hong1

1Department of Central Area Crop Science, National Institute of Crop Science, 
Rural Development Administration, Korea

The consumption of rice is decreasing every year in Korea. In 2017, the consumption of rice per capita is 61.8 kg, which is less 
than half of 134.7 kg of 40 years ago. The government has implemented a variety of rice consumption policies, but the 
effects are not showing much. Therefore, it is urgent to establish countermeasures for mass consumption of rice. In recent 
years, the liquor consumption trend has been on the increase of consumption of imported beer and handmade beer, and the 
beer market has been expanding. Therefore, National Institute of Crop Science, RDA was carried out research on rice beer 
manufacturing technology to combine rice with beer as a raw material for mass consumption. To summarize the results so 
far, we selected ‘Hangaru’ variety suitable for rice beer which showed good fermentation and high yield of beer. For 
improvement of the efficiency of the immersion process, we developed new technology using puffed rice to increase the 
sugar contents and beer yield. ‘Rice malt’ technology was applied for rice beer manufacturing and ‘Rice malt’ technology 
applied for rice beer manufacturing was expected. In addition, in order to revitalize the rice beer industry, 20% of rice is used 
as a raw material, and a policy of reducing the tax from 72% to 30% is also provided. In the future, National Institute of Crop 
Science, RDA will continue research on rice beer manufacturing technology and suitable varieties for rice beer, thereby 
contributing to domestic rice consumption by increasing the use ratio of rice to domestic beer industry.
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Physiochemical characteristics and brewing properties of rice beer

Sang‐Hyeon Lee1, Chul Cheong1*
1Deptment of Convergence Industry, Seoul Venture University, Korea

Physicochemical characteristics and brewing properties of rice beer which were brewed by different ratio of rice addition 
were determined. The fermentation patterns and physiochemical analysis were described together with a potentiality of rice 
beer. The results showed similar fermentation patterns among the samples tested. However, the values of aroma 
compounds (ester and higher alcohols) indicated different levels according to ration of rice addition. This difference of aroma 
compounds had an influence of quality of rice beer.
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Colorectal cancer treatment and diet

Gyung Mo Son1*
1Department of Surgery, Pusan National University Yangsan Hospital, Korea

Colon cancer is one of the most common gastrointestinal cancers worldwide. The incidence of colorectal cancer has been 
increasing year by year, and oncologic outcomes have been improved by the development of surgical techniques and 
chemotherapy regimens in Korea. To improve the quality of life after surgery, we are continually studying the improvement 
of surgical techniques and postoperative care. We investigated the safety and clinical effect of clinical pathway protocol 
based on an enhanced recovery after surgery program for patients on laparoscopic colorectal cancer surgery. The clinical 
pathway protocol based on an enhanced recovery after surgery program was introduced in January 2011 including 
preoperative education, early water and food intake, early ambulation, early removal of Foley catheter and drains, and 
structured surgical and nursing care. Postoperative complications and duration of hospital stay were compared between 
clinical pathway (CP group) and conventional care (control group). All patients had laparoscopic colorectal cancer surgery 
under elective setting. In results, postoperative complication were no significant differences in the CP group and control 
group (14.5% vs. 9.9%, respectively, P=0.196). Reoperation and readmission rate were similar in both group. Total hospital 
stay was significantly shortened on clinical pathway protocol (11.4±5.6 day vs. 15.9±5.3 day, respectively, P<0.001). 
Postoperative hospital stay was also shorted in CP group (7.9±4.5 day vs. 11.3±3.9 day, respectively, P<0.001). In conclusion, 
clinical pathway protocol based on an enhanced recovery after surgery program could be applied safely on postoperative 
care and also effective to be achieve short hospital stay after laparoscopic colorectal cancer surgery. For improving recovery 
of gastrointestinal function, a steady diet is needed to prevent rapid recovery after surgery, prevent complications, and 
prevent recurrence. Immediately after surgery, a low‐residue diet is recommended, which limits the amount of fibrin 
content or food that increases the volume of the stool. The long‐term dietary regimen is gradually changed to a regular diet. 
For long‐term management, it is recommended to consume enough fiber to supply energy to the large intestine and prevent 
chronic diseases. In addition, it is important to provide appropriate and individualized meals according to the patient's 
condition and to provide mealtime education for prevention of recurrence.
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Inhibition of proliferation signaling pathways in human colorectal cancer cells 
by caffeic acid derivatives

Feng‐Yao Tang1*, Ching Chen1, Jia‐Ning Syu1, Man‐Hui Pai2
1Biomedical Science Laboratory, Department of Nutrition, China Medical University, Taiwan, China

2Department of Anatomy, Taipei Medical University, Taiwan, China

The aberrant regulation of phosphatidylinositide 3‐kinases (PI3‐K)/Akt, mammalian target of rapamycin (m‐TOR) and STAT3 
signaling pathways in cancer has prompted significant interest in the suppression of these pathways to treat cancer. Caffeic 
acid (CA) has been reported to possess important anti‐inflammatory actions. However, the molecular mechanisms by which 
CA derivatives including decyl caffeate (DC) and caffeic acid phenylpropyl ester (CAPPE), exert inhibitory effects on the 
proliferation of human colorectal cancer (CRC) cells have not been elucidated yet. CA derivatives were evaluated for their 
capacity to modulate these signaling pathways and suppress the proliferation of CRC cells both in vitro and in vivo. The 
current study demonstrates that DC and CAPPE dose‐dependently inhibit the proliferation and survival of human CRC cells 
through the induction of cell cycle arrest and suppression of survival pathways. Consumption of CA derivatives significantly 
inhibited the growth of colorectal tumor in a mouse xenograft model. The mechanisms of action included a modulation of 
Akt, m‐TOR and STAT3 signaling cascades. In conclusion, the results demonstrate novel anti‐cancer mechanisms of CA 
derivatives against the growth of human CRC cells.
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Fiber intake and colorectal cancer

NaNa Keum1*
1Department of Food Science and Biotechnology, Dongguk University, Korea

High fiber intake is largely considered as an established protective factor against colorectal cancer (CRC). Several 
mechanisms have been suggested to explain the association. Insoluble fibers may decrease the risk by reducing stool transit 
time. For soluble fibers, they are fermented by the intestinal microbiota and the breakdown products such as short‐chain 
fatty acids may contribute to reducing CRC risk. However, large protective studies have shown mixed results concerning the 
association between fiber intake and CRC risk, and randomized controlled trials of fiber supplements and recurrent 
adenomas (mostly precursor to CRC) have not provided strong supporting evidence. This session will summarize the current 
epidemiologic research on the role of fiber in colorectal carcinogenesis, emphasizing the potential role of short‐chain fatty 
acids.
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Development of functional food materials using cancer cell‐selective 
killing compounds and targeted food processing

Sanguine Byun1*
1Division of Bioengineering, Incheon National University, Korea

The importance of a diet high in fruits and vegetables has long been suspected to play a role in the prevention and treatment 
of various diseases. Observations from epidemiological studies of dietary patterns have stimulated interest in the field of 
natural products and functional food research, which aims to characterize compounds from natural sources that have health 
benefits beyond their normal nutritional properties. However, the content of the bioactive components can be easily altered 
depending on processing conditions of the food product. Therefore, currently we are focusing on identification of novel food 
compounds with health beneficial effects and development of specific food processing conditions to maximize the content 
of the active compound. Through combining chemical screening and selective food processing methods, we aim to develop 
novel food materials with enhanced functionality. These findings will provide the rationale to develop targeted food 
processing methods for the production of high‐value food materials. 
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Biofilm formation and removal: implications for food safety

Lynne McLandsborough1*
1Department of Food Science, University of Massachusetts, Amherst, USA

Biofilms are organized communities of organisms that adhere to surfaces of foods and within the food‐processing 
environment. Bacteria growing in biofilms have a higher resistance to cleaning and sanitation antimicrobials due to both the 
physical structure of the biofilm, as well as the physiological adaptations of the bacteria within these communities. Many 
foodborne pathogens produce biofilms in the appropriate conditions, however the environmental presence and persistence 
of Listeria monocytogenes in the food‐processing environment contributes to post‐processing contamination by this 
insidious organism. This chapter focuses upon the development of biofilms, what is known about the growth and survival of 
L. monocytogenes in biofilms and detection of bacteria within the food processing environment.
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A proposal for the construction of 
intelligent unmanned aquaculture platform (iAquaCulture Project)

Sang Jung Ahn1*
1Korea Institute of Marine Science and Technology Promotion (KIMST), Korea

Korea Institute of Marine Science and Technology Promotion (KIMST) is leading the creative Research and Development 
(R&D) planning, technology development, new business establishment and proactive policy support of marine and fisheries 
science and technology, which have unlimited potential values, to secure new future growth engine through convergence 
and cooperation between the technology industry and the advent of the fourth industrial revolution. KIMST now sets out a 
new challenging journey for "Expansion of the Traditional Aquaculture Industry into Future‐oriented Industrialization." 
Through the establishment of the "Marine & Fisheries R&D Project Planning Team," which is a new R&D planning system, we 
plan to establish "Intelligent Unmanned Aquaculture Platform (iAquaCulture Project)" and expand R&D support to secure 
future growth engine of aquaculture industry. We are planning to make a new model of open research project that can 
gather various opinions to build iAquaCulture Project through automation of fishery artificial seed production, smart 
aquafarm, aquaculture management system and smartfactory for seafood processing. 
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Big data in food science and industry

Dae‐Heung Jang1*
1Pukyong National University, Korea

All sectors of our society are undergoing a digital evolution. A huge volume of data is being produced worldwide in food 
science and industry. Four key aspects of big data are 4V (‘Volume’, ‘Velocity’, ‘Variety’, and ‘Veracity’). Big data applications 
in food science and industry contain smart food factory/ smart farming/ smart logistics, DNA fingerprinting/ whole genome 
sequencing, GIS, and temperature monitoring. As more and more of big data become available in food science and industry, 
we can improve our decision‐making, obtain new insights, and enhance the safety and the quality of food products and 
services. We can analyze the big data by machine‐learning techniques including deep learning, random forest, boosting, 
logistic regression, LASSO, support vector machine, and clustering.
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Food 3D printing for liquid viscous food material

In Hwan Lee1*
1School of Mechanical Engineering, Chungbuk National University, Korea

For the health of the elderly, there is an increasing demand for the development of reconstituted foods that are not only easy 
to masticate, swallow and digest, but also meet the nutritional balance required by the elderly. Foods with these 
characteristics are expected to be effective in 3D printing technology. Therefore, this study is concerned with the 
development of food 3D printer which can manufacture foods with low strength and hardness suitable for the elderly based 
on material extrusion technology. In this paper, we propose a process of fabricating 3D food shapes by stacking various types 
of liquid food materials with proper viscosity using 3D printing technology of material extrusion method and a food 3D 
printer for its implementation. In addition, cartridge‐type storage containers and extrusion systems have been developed to 
minimize the contamination of the food material during storage and transport. The food 3D printer developed through this 
study was designed to minimize the impact of head inertia on head movement while at the same time extrude the right 
amount of food material. The food 3D printer developed through this study was designed to minimize the impact of head 
inertia on head movement while at the same time extrude the right amount of food material. Also, we proposed a multiple 
cartridge system that can control mixing ratio while simultaneously extruding various food materials. A simple form of food 
was fabricated using the proposed system, successfully.
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Nature of successful functional food products in markets

Yongsoo Chung1*
1PepsiCo Company, USA

Most new product opportunities for food and beverage industry were driven to promote human health and wellness 
focusing on fulfilling consumers’ unmet needs. Delivering beneficial connection between diet and health for targeted 
consumers requires additional challenges over the conventional new product development effort: consumer segment, 
demographic change, specific health benefit and claims. In addition to consumer perception and acceptance for the 
functional ingredient, differentiated product value, market strategy, demonstrated efficacy, superior sensory traits and 
convenience are among factors to consider. With clear objectives and identification of white space in the market, all 
supported by appropriate scientific research, companies can be sustainable to provide successful consumer‐focused 
solutions and benefit.
In this presentation, key factors to drive successful development of functional foods and beverages were demonstrated by 
examining case studies.
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Development of functional materials using enzyme converted product of soy isoflavone

Jong‐Eun Kim1*
1Research Institute of Biotechnology and Medical Converged Science, 

Dongguk University, Korea

Bioconversion is more eco‐friendly, and economical method compared to the chemical synthesis method due to reduction of 
pollution sources and byproducts. Moreover, unlike traditional fermentation, bioconversion is useful for producing 
selectively expected metabolites. Therefore, the structure conversion through bioconversion by specific enzymes is useful 
for the development of improved bio active materials. According to previous studies, the metabolites have recently gathered 
much attention in terms of their improved effects compared to their parent compounds such as daidzin and genistin in 
improving their functionality. Therefore, we developed methods to produce specific metabolites of isoflavones through 
specific enzyme conversion. we developed specific tyrosinase as a monophenol monooxygenase, which catalyzes regio‐
selective o‐hydroxylation of various monophenolic compounds. This enzyme was used to convert genistein to orobol. The 
orobol was present in very small amounts in nature and could not be used as a food material due to the high price. We 
showed the anti‐obesity and anti‐aging effects of orobol. Using kinase array, we found specific targets of orobol. Soy 
isoflavone bioconverts such as orobol showed more potent effects than their parent compounds such as genistein 
Therefore, the bioconversion technology could be an important driving force for the development of effective food 
materials. 
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Nanotechnology in functional food product development: 
An effective tool for delivery of nutraceuticals or functional ingredients

Jayanta Kumar Patra1*
1Research Institute of Biotechnology and Medical Converged Science, Dongguk University, Korea

Food nanotechnology is a comparatively current topic of discussion which has opened up a new arena of research and 
developments of nanotechnology in the food sector industries. There are a number of applications of nanotechnology in 
these food sector that includes improved taste, texture, flavor and color of the food products, improved absorption and 
bioavailability of natural bioactive compounds, functional ingredients and health supplements, advancement of 
antimicrobial food products, food packaging material for increased durability and antimicrobial protecting materials, 
nanosensor for detection of contamination, quality and condition of the food products during storage and transportation, 
addition of food supplements, additives in the food products and so on. Besides this, there are more advanced applications 
of nanotechnology in the food sector that includes, smart delivery of nutrients, bioavailability and solubility of bioactive 
natural compounds such as lipophilic compounds, like phytosterols, antimicrobial compounds, antioxidant compounds, 
omega‐3 fatty acids and so on, bioseparation of proteins, nanoencapsulation of various compounds, and so on. The science 
of nanotechnology provides promising advanced technologies for development of functional foods, and their potential use 
in the food sector industries ranging from delivery to targeting of various nutraceuticals and functional ingredients.
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Physicochemical characteristics and product development of strawberry

Young‐Jun Kim1, Youngjae Shin2*
1Department of Food Science and Technology, Seoul National University of Science and Technology, Korea

2Department of Food Engineering, Dankook University, Korea

Strawberries (Fragaria × ananassa Duch.) are perennials in the family Rosaceae that show excellent aroma and color. China 
and the U.S. are the major countries of global strawberry production, they produced 3.8 and 1.4 million tons, respectively, in 
2016. South Korea produced 196,000 tons of strawberry and ranked 9th place among the countries. Strawberries are mainly 
harvested in Gyeongnam (44%) and Chungnam (18%) in Korea. Recently, the Korean government led a strawberry cultivar 
development program to address royalty issues, which has resulted in over 94% of strawberries grown in Korea being 
replaced by domestic varieties, mainly Seolhyang (83%), Jukhyang (5%), and Maehyang (3%) cultivars. Strawberries are rich 
in nutrients and bioactive compounds, and they have long been known to provide health benefits owing to their 
phytochemicals such as catechin, quercetin, and ellagic acid which are known as a major phenolic acid in strawberries. 
Strawberries are commonly used as raw foods in South Korea but they are also used for making jams, puree, yogurt, syrup 
and other drinks. Various processed strawberry products from domestic and foreign countries will be introduced in this 
study. Ready‐to‐drink (RTD) tea. RTD tea often does not contain the same number of polyphenolics as its brewed 
counterpart, despite how it may be labeled. Therefore, when considering if the tea you are drinking is really healthy, it is 
important to note RTD tea claims. Many RTD teas state the antioxidant polyphenolic values on the label, which range from 60 
to 130 mg per serving. It may also claim the polyphenolic values on the nutritional facts panel: “contain xx mg per serving of 
natural antioxidant, tea polyphenols, and/or flavonoids.” Naturally, consumers think they are getting that amount of 
antioxidant polyphenolics when drinking the tea; however, that may not be the case. The following is a more in‐depth look at 
this matter based on a scientific approach. Polyphenolic values are usually measured by the Folin‐Ciocalteu method (simply 
referred to as the Folin’s method), which is a standardized method used by both the U.S. Tea Association and the 
International Organization for Standardization (ISO) to measure the total polyphenolic content in tea beverages. The 
problem with this method is that it also detects non‐polyphenolic compounds because they have similar reducing capacity to 
polyphenolics. The Folin’s method measure is defined as the total polyphenolic content expressed as gallic acid equivalent 
based on reducing capacity of all reducing compounds. This means the number determined by the Folin’s method includes 
not only polyphenolics, but also non‐polyphenolic compounds that have reducing capacity, such as carbohydrates, proteins, 
saponins, and ascorbic acid, which are naturally present in tea. Also, some common RTD tea additives particularly inflate the 
polyphenolic value. What this means is that it’s hard to say whether the polyphenolic claim on RTD tea actually reflects the 
true polyphenolic content when it is determined by the Folin’s method. The reality is consumers may only be getting about 
40% of the health benefits they think they are getting, or that are declared on a RTD tea label. Is this a false claim or just an 
inappropriate analytical method? No matter where the truth lies, consumers should be educated about their food and 
beverage choices.
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Edible oleogels based on foam structured hydroxypropyl methylcellulose: 
preparation, characterization, and potential applications

Im Kyung Oh1*, Suyong Lee1

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

A great deal of effort has been made to reduce the levels of saturated and trans‐fat in processed foods, leading to the 
development of oil structuring alternatives. As one of the novel oil structuring methods, oleogelation, which provides not 
only unsaturated fat contents but also gel‐like elastic properties, has received much attention in food and pharmaceutical 
industry. More recently, a foam‐templated approach with water soluble polymers started to be applied to structure oil into 
organogels. However, the processing performance of foam‐structured oleogels in a food system has not been investigated 
yet. Thus, the purposes of this study were to prepare foam‐structured oleogels with hydroxypropyl methylcellulose (HPMC) 
and to evaluate their processing performance as a shortening replacer in muffins. The replacement of shortening with 
different levels of HPMC oleogels (0, 25, 50, and 100%) in muffins was examined in terms of physicochemical, rheological, 
and tomographical properties. HPMC solution was treated with homogenization and freeze‐drying to prepare foam‐
structured HPMC that was successfully converted sunflower oil into a solid form. The dynamic viscoelastic results showed 
that shortening and HPMC oleogels behaved in a frequency‐independent manner as elastic gels. The replacement of 
shortening with HPMC oleogels lowered the viscosity of muffin batters and showed less shear‐thinning behaviors. The 
specific gravity of the batters increased with increasing replacement levels of shortening and the specific volume of baked 
muffins was not significantly different at shortening replacement levels of up to 50%. In the X‐ray micro‐computed 
tomographic results, larger pore sizes and less homogeneous distributions were clearly observed in both batters and muffins 
as the substitution of HPMC oleogels for shortening increased. The shortening replacement with HPMC oleogels at up to 
50% by weight did not change the soft and chewy texture of the muffins. As the first application of HPMC oleogels to baked 
goods, this study presented the possibility of HPMC oleogels as a shortening replacer without significant deterioration in the 
quality of muffins. Thus, the food industry can be encouraged to extend the application of foam‐structured organogels to 
various food products.
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Microbial levels in indigenous spices of India and significance of irradiation

Sudha Rani Ramakrishnan1*, Yunhee Jo1, Joong‐Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook National University, Korea

In addition to boosting flavor, herbs and spices are also known for their preservative, anti‐oxidative and antimicrobial roles. 
The use of natural antioxidants as preservatives in food has great potential because consumers request additive‐free, fresher 
and more natural‐tasting food. Crude extracts of spices, tea, coffee, herbs, and other plant materials rich in polyphenolic 
compounds are increasingly used in the food industry because of their biological effects. However, it is necessary to maintain 
microbiological safety. In this study, we screened 40 different types of spices and herbs using the ratio from direct 
epifluorescent filter technique (DEFT) and total aerobic plate counts (APC) to determine whether microbial decontamination 
has been performed as a postharvest phytosanitary measure. The microbial levels of all the tested samples ranged from 109 
CFU/g to less than 10 CFU/g with subsequent log DEFT/APC between 2.56 and 4.75. Among the tested samples, Amomum 
subulatum (black cardamom), Bunium bulbocastanum (black cumin), Garcinia gummi‐gutta (black tamarind), Coriandrum 
sativum (coriander seeds), and Cinnamomum loureiroi (Saigon cinnamon) had below detectable levels of less than 1 log 
CFU/g. They were suspected to be decontaminated by certain treatments. On application of PSL method to determine the 
irradiation status, all samples were observed to be non‐irradiated with less than 700 counts/min, except Foeniculum vulgare 
(fennel) and Calotropis gigantea (crown flower) with intermediate counts/min within 700‐5,000. None of the samples were 
irradiated previously. Five samples with high microbial count were subjected to gamma‐ray irradiation at absorbed doses of 
6, 10, and 14 kGy to observe the extent of microbial reduction and appropriate dose for the samples. Satellite peaks of 
cellulose radicals in electron spin resonance confirmed the irradiated samples. Ceiba pentandra (kapok), Nigella sativa (black 
caraway), Papaver somniferum (poppy seeds), and Trigonella foenum‐graecum (fenugreek leaves) required 10 kGy, while 
Piper nigrum (black pepper) required 14 kGy for microbial decontamination. An absorbed dose of 6 kGy was not sufficient to 
achieve microbial safety in highly contaminated spices and herbs.
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Synergy effect through combination of marine carotenoid, fucoxanthin and 
milk products on its stability, bioavailability and anti‐obesity activity

Il Kyoon Mok1,2*, Cheol Ho Pan2, Jae Kwon Lee3, and Sang min Kim2

1Seoul National University, Korea, 2Korea Institute of Science and Technology, Korea, 
3Chungbuk National University, Korea

Fucoxanthin is one of the most abundant carotenoids on earth, found mostly in marine seaweed and some microalgae. 
Bioactivities, including antioxidant, anti‐obesity, and anticancer effects, have been reported for this carotenoid. In order to 
extend the scope of application of this compound, two milk products (whole milk (WM) and skimmed milk (SM)) were 
fortified with fucoxanthin isolated from microalga Odontella aurita. Using these liquid systems, a fucoxanthin analysis 
method implementing deproteinization, extraction and high performance liquid chromatography (HPLC) analysis was 
developed and validated. In addition, fucoxanthin stability was examined during various processing conditions utilized in 
milk production and distribution, such as storage, pasteurization, and drying. The results showed that fucoxanthin stability in 
milk solution depends on the fat and protein content. In order to investigate the bioavailability of FX contained in milk 
products, two FX‐fortified milk products (FX‐SM and FX‐WM) and microalga O. aurita powder as a natural resource 
containing fucoxanthin were used at in vitro‐simulated digestion assay and Caco‐2 cell uptake experiment. In vitro simulated 
digestion assay system was used to investigate the digestive stability and bioaccessibility (micellization %) of FX from each 
food matrix in each simulated digestive step. In vitro Caco‐2 cell assay system was used to assess its enterocyte absorption 
ratio (cell uptake) of FX‐micelle fraction obtained from the digesta of each food matrix. The cellular uptake efficiency in SM 
was significantly higher than those in WM. As further steps for bioavailability study, in vivo pharmacokinetics of FX was 
conducted to study the relationship between the plasma absorption rate and food systems using male C57BL/6 mice model 
fed with FX‐fortified milk products (FX‐SM and FX‐WM) and microalgae powder. In addition, anti‐obesity activity and organ 
tissue distribution and accumulation efficiency were investigated in the animal study with high‐fat diet induced obese mouse 
model. In adipose tissue directly related to anti‐obesity mechanism, FX‐SM exhibited the highest organ tissue accumulation 
and plasma absorption. In conclusion, skimmed milk (SM) was validated as an excellent food matrix which not only increases 
FX stability, but also improves FX bioavailability as demonstrated in this study.
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Disinfesting and drying food materials using radio frequency (RF) heating and 
its moisture sorption characteristics

Daeung Yu1*
1Institute of Food Industrialization, Institutes of Green Bio Science and Technology, Seoul National University, Korea

To disinfest food materials, conventional methods (fumigation, hot and cold air) have been applied, however those methods 
have major drawbacks (remaining toxic chemicals, and long treatment time). One of the alternative methods is RF heating 
based on electromagnetic radiation having volumetric and selective heating. A canola seed is one of the major oilseeds 
worldwide. Insect pest infestation is a major hurdle to export market. Physicochemical properties of red flour beetle which is 
one of the most harmful insect pest in oilseeds and canola seed were measured at different experimental conditions. 
Temperature distribution in bulk canola seeds was determined during RF heating (1.5 kW, 27.12 MHz). Non‐uniform 
temperature distribution was observed due to the edge effect. Over 95% mortality of the adult insects was achieved at over 
60 oC temperature without quality loss. The thermal death kinetics of adult red flour beetle infesting stored canola seeds 
were characterized during RF heating. The RF heating uniformity in seeds improved and selective RF heating of insects was 
enhanced with increasing voltage and equipped rotating auger in simulation. RF heating is also used in drying food materials. 
Understanding of moisture sorption behavior of food materials is important in food engineering. Especially, moisture 
sorption isotherm is unique for every food material and extremely important to predict its physical, chemical, and microbial 
stabilities. And, it is useful to properly design and optimize food processes such as drying, preservation, storage and packing 
by calculating its moisture change. Moisture sorption isotherms of fermented sea tangle powder (FSTP) were determined at 
4, 25, and 37°C by using the static gravimetric technique in water activities (aw, 0.11‐0.93). At constant aw, an equilibrium 
moisture content (EMC) decreased with increasing temperature. The EMC increased with increasing aw at constant 
temperature. The GAB model presents the best fit in describing EMC and aw relationships over the entire range of 
temperatures. Isosteric heat of sorption (HIS) decreased from with increasing EMC, approaching the latent heat of 
vaporization of pure water. The obtained IHS indicating intermolecular attractive forces between the moisture vapor and 
sorption sites is an important factor to predict the drying and storage processes for the FSTP.
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Antioxidant effects of anthocyanins through the inhibition of NADPH oxidase activity

Sang Gil Lee1*
1Department of Food Science and Nutrition, Pukyong National University, Korea

Anthocyanins are well‐known flavonoid group for antioxidant and anti‐inflammatory effects. Various plants contain 
anthocyanins as their natural colorant, such as berries and red clover. Although the antioxidant and anti‐inflammatory 
effects of anthocyanins are associated each other, the underlying mechanisms still require further research. Nicotinamide 
adenine dinucleotide phosphate‐oxidase (NADPH oxidase) is considered one of the key mediators of oxidative stress during 
inflammatory processes as it is involved in the generation of cellular reactive oxygen species (ROS). Thus, the objectives of 
this study were to examine the antioxidant capacities of three berry anthocyanin fractions (BAs); blueberry, blackberry, black 
currant, and red clover anthocyanins (RCA), as well as to investigate their anti‐inflammation mediated antioxidant capacities 
through their inhibition activities on NADPH oxidase using lipopolysaccharide (LPS)‐stimulated RAW 264.7 macrophages. 
RAW 264.7 macrophages were incubated with 0‐20 µg/mL of BAs and subsequently activated by LPS to determine the 
proinflammatory cytokine production. Tumor necrosis factor1‐α (TNF‐α) mRNA levels and secretion were significantly 
decreased by BAs in LPS‐treated macrophages. LPS‐induced nuclear factor‐κB (NF‐κB) p65 translocation to the nucleus was 
also markedly attenuated by BAs which indicates that BAs suppressed the inflammatory process by LPS stimulus. BAs 
significantly decreased cellular ROS levels along with significantly decreased NADPH oxidase 1 and 2 expressions. These 
effects of anthocyanin fractions were confirmed by treatment with RCA in LPS‐stimulated RAW 264.7 macrophage. RCA 
treatment (0‐20 µg/mL) significantly suppressed (NF‐κB) p65 translocation as well as the mRNA expression of TNF‐α, 
interleukin‐1β, monocyte chemotactic protein 1, cyclooxygenase‐2 (COX2), and inducible NO synthase (iNOS). In addition, 
RCA reduced protein expression of COX2 and iNOS in RAW 264.7 macrophage. Translocation of p47phox, a subunit of NADPH 
oxidase, from cytosol to membrane was significantly suppressed by RCA treatment through inhibiting phosphorylation of 
p47phox. In conclusion, our findings demonstrate that anthocyanins have antioxidant capacities mediated by anti‐
inflammatory functions through the inhibition of NADPH oxidase activities in consequence of the suppression of NF‐κB 
nuclear translocation.
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Microbiome research using the high‐throughput next generation sequencing 
and bioinformatics tools for ensuring food safety

Sun Ae Kim1*
1Department of Food Science and Engineering, Ewha Womans University, Korea

Microbiome can be defined as the totality of microorganisms and their collective genetic material in certain ecosystem. The 
ongoing advancement of the high‐throughput next generation sequencing (NGS) technologies and modern bioinformatics 
tools is contributing to better understand the microbiome and its constituents. The NGS platforms which are based on 16S 
rRNA gene amplicons have mostly been utilized to specifically address the complex aspects of the microbiome in humans 
and animals as well as food related ecosystems. This lecture will cover an introduction of microbiome, an understanding of 
an Illumina MiSeq platform as one of the representative NGS technologies, and selected researches for application of 
microbiome to food science area particularly for ensuring food safety. Selected researches include 1) microbiome analysis of 
whole chicken rinsates taken at different stages of the first manufacturing process to identify microbial communities and to 
evaluate microbial compositional changes along with general chicken processing steps as well as before and after 
antimicrobial treatments, 2) an evaluation of prebiotics effects on gut microbiome of chicken when prebiotics were added to 
feed, and 3) a validation of the newly developed detection method.
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Potential materials for food packaging from halloysite nanotubes loaded 
essential oil as a natural active agent

Min Hyeock Lee1*
1Functional Food Research Center, Korea University, Korea

In many previous literatures, different essential oils (EOs) have been exhibited a great potential as natural preservatives for 
replacing synthetic chemicals due to their bioactivities such as antioxidant, antimicrobial, antifungal and anti‐insect 
activities. However, EOs in liquid form are very volatile and sensitive to light, oxygen and other environmental conditions. 
Thus, many encapsulation techniques have been studied and developed in order to overcome these problems. In this study, 
EO was encapsulated into the lumen of halloysite nanotubes (HNTs) using a vacuum process to sustain the release rate and 
solidify EO for easy handling. In addition, the EO‐loaded HNT capsules were coated with Eudragit polymer which is a cationic 
polymer to avoid initial burst release and prolong the release time. The encapsulation efficiency and payload of the capsules 
were 14.94% and 14.58%, respectively. EO in liquid form was evaporated very quickly, while the aerial release rate of EO from 
the capsules showed a sustained manner for 96 h at 25°C. Secondly, HNTs were treated with NaOH solution which led to 
increase pore volume of the lumen of HNTs (N‐HNTs). Encapsulation of more EO molecules inside the HNTs was attained by 
the increased pore volume. The loading capacity increased from 180.7±12.7 to 256.4±16.7 mg EO/g HNT after the NaOH 
treatment. The antimicrobial effects of the capsule against Escherichia coli O157:H7, total mesophilic aerobic bacteria 
(MAB), and molds and yeasts (MY) on the surfaces of cherry tomatoes were investigated at 4 and 25°C for 5 d. The number of 
E. coli O157:H7, MAB, and MY significantly reduced by EO loaded N‐HNT capsules during storage. Thirdly, chitosan‐based 
films containing EO were fabricated by incorporating HNTs to stabilize the oil droplets. With HNTs, the formation of oil pores 
on the film surface and loss of CEO by agglomeration and flotation of EO were inhibited. In addition the water vapor and UV 
barrier properties of the film improved after the incorporation of EO and HNTs, owing to the hydrophobicity of the EO and 
formation of tortuous pathway by the HNTs. These results indicate that EO and HNTs as natural resources could be good 
candidates to be applied as active food packaging system.
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New aspect of Clostridium perfringens as intestinal bacteria and 
its role in brain disorder

Heeyoung Lee1*, Yohan Yoon2
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2Department of Food and Nutrition, Sookmyung Women's University, Korea

Clostridium perfringens is Gram positive anaerobic bacterium that can produce spores. C. perfringens is generally known as 
foodborne pathogen, but the bacterial population is also increased with age in human gut. However, its role as gut bacterium 
has not been elucidated. Therefore, the objective of this study was to identify new role of C. perfringens as a gut microbiota, 
and to elucidate the mechanisms of aging by C. perfringens. To determine the effect of C. perfringens on aging, a seven‐strain 
mixture of C. perfringens was injected to the five‐week‐old young and 12‐month‐old adult C57BL6/J mice, and phosphate 
buffer solution was injected to control group for 60 days. C. perfringens effect related to aging (inflammation and oxidative 
stress responses) were evaluated in brain, small intestine and liver by measuring gene expression levels. In addition, brain 
damage factors were identified in gene expression and protein levels. In general, gene expression levels of aging factors such 
as inflammation and oxidative stress response were significantly increased (p<0.05) in C. perfringens‐treated mice, especially 
in adult group than in young group. Because the effects of C. perfringens on inflammation and oxidative stress were 
observed only brain, but small intestine and liver. This study was then focused on the role of C. perfringens in gut‐brain axis. 
In brain gene expression levels, apoptosis derived from cell damage related genes and brain disorder related genes were 
increased (p<0.05) in C. perfringens‐treated mice in young and adult groups. In protein expression levels, oxidative stress 
response protein, GPx and SOD2, and cell damage related protein, HMGB1, were significantly increased (p<0.05) in C. 
perfringens‐treated mice of adult group even in C. perfringens‐treated mice of young group. In addition, C/EBP protein was 
significantly increased (p<0.05) in C. perfringens‐treated mice in young group, and β‐amyloid was significantly increased 
(p<0.05) in C. perfringens‐treated mice in young group. These results indicate that C. perfringens could be a causative 
intestinal bacteria accelerating exaggerated inflammatory response, oxidative stress, apoptosis, and damage in brain, and 
the bacteria eventually cause brain disorder such as Alzheimer’s disease, by inducing inflammation and apoptosis without 
any symptoms in gut.
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Extraction of plant polyphenols by green extraction methods
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Polyphenols as phytochemicals are found abundantly in plant matrices. Recently, the importance of polyphenols has 
increased worldwide owing to different health benefits and therapeutic advantages associated with polyphenols in order to 
mitigate the lifestyle disorders and oxidative stress to improve the overall human wellness. Conventional extraction methods 
have been in place for centuries for extraction of polyphenols. These conventional methods exhibit several inherent 
limitations, and to date, efficient, rapid and clean recovery of polyphenols has remained a challenging task by developing a 
single standard and optimized method. Based on greener approach, the exploitation of phenolic compounds as supplements 
and natural antioxidants on commercial scale has escalated the exploration efforts for cost‐effective, efficient and eco‐
friendly extraction methods. In this overview, updated technical information regarding modern extraction techniques, such 
as supercritical fluid extraction, ultrasound‐assisted extraction, microwave‐assisted extraction, pressurized liquid extraction, 
and pressurized hot water extraction as green alternatives to conventional extraction methods was presented along with 
their advantages, disadvantages, factors governing extractions mechanisms and applications with regard to green extraction 
of phenolic compounds from plants matrices. Furthermore, prominent advantages offered by modern extraction techniques 
comprise of reduced solvent and time consumption with considerably lower operational costs by virtue of overcoming 
limitations of conventional extraction for polyphenol extraction. Further research is a need of time to investigate the 
mechanisms underpinning the extraction kinetics of green methods to scale up on an industrial scale for extracting 
polyphenols from plant matrices. The challenges faced by the 21st century can be met by provision of protection to both 
environment and consumers and food industries are evolving by competing to combat these challenges keeping in view the 
eco‐friendly and economic niches. This green approach ranges from harvesting and production stages and encompasses the 
transformation of the separation and extraction processes in conjunction with formulations and marketing. These green 
extracts would be identified in future with pertinent label as per the European and international regulations.



378

YSL2-3

Rapid and selective detection of foodborne pathogens using the 
electrochemical immunosensor with dielectrophoretic concentration

Inae Lee1*
1Molecular Recognition Research Center, Korea Institute of Science and Technology, Korea

The rapid detection and identification of potentially harmful microorganisms in food are essential to prevent foodborne 
outbreaks and ensure our safety. The faster response time and relatively high sensitivity and selectivity of biosensor‐based 
detection methods, as compared to conventional methods, have increased the attention towards alternative approaches for 
the early inspection of foodborne pathogens in a variety of food products. The recent advances in micro‐ and nano‐
technologies are attributed to the improvement of the sensor’s performance. The methods of using single‐walled carbon 
nanotubes (SWCNTs) to enhance the sensing signal response, as well as dielectrophoresis (DEP) and fluidics techniques to 
improve bioaffinity reactions, create unique bio‐nano sensing devices for fast and reliable microbial analysis. The SWCNT 
functionalized microwire‐based electrochemical immunosensor (MEI sensor) was designed and fabricated for the selective 
detection of target bacteria from non‐target bacteria. The selective capture of E. coli K12 or S. aureus cells was achieved 
when the electric field was generated at a frequency of 3 MHz and 20 Vpp. The detection time was 10 min including cell 
concentration and signal measurement. The sensitive detection of E. coli K12 and S. aureus in pure bacterial samples were 
achieved at the LOD of 103 CFU/mL. Both MEI sensors could detect target bacteria cells without interfering with the other 
bacteria in the mixed suspensions. The E. coli ‐specific MEI sensor and the Salmonella ‐specific MEI sensor were fabricated to 
individually detect E. coli K12 and S. Typhimurium contaminated baby spinach. The LODs for E. coli K12 and S. Typhimurium 
in spinach leaves were determined at 103 CFU/g and 104 CFU/g, respectively. The developed MEI sensor with DEP‐assisted 
cell trapping has potential for fast, simple, and selective detection of low levels of target bacteria in the presence of mixed 
bacteria communities and food matrix. The proposed sensing technology can offer a beneficial influence on food industries 
by providing rapid detection of multiple pathogens in foods as an early warning detection tool. It can also result in new 
approaches to the monitoring and control of biological hazards, which may be incorporated into food production and 
processing facilities to improve the safety of our food products.
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Development of rapid on‐site detection methods for animal species 
using loop‐mediated isothermal amplification (LAMP)
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Analytical methodology for the detection of animal origin is important to control food safety and quality in raw and 
processed meat products. Although PCR‐based assays have been widely used for meat authentication, the demands for 
rapid, simple and sensitive methods recently lead to develop advanced detection technologies. The loop‐mediated 
isothermal amplification (LAMP) amplifies target species under isothermal condition and uses four primers including two 
outer and two inner primers which recognize six different regions of a target DNA template. In addition, two loop primers can 
be optionally designed to accelerate the LAMP reaction. In LAMP reaction, these conditions result in highly specific and 
sensitive identification of meat species as well as on‐site detection. To detect products amplified by LAMP, intercalating dyes 
or fluorescent probes can be used, and fluorescence signals are measured with a portable device for field use. Furthermore, 
for rapid on‐site detection of meat authentication, DNA preparation procedure should be simplified. Thus, direct method 
with no need for DNA extraction is coupled with LAMP reaction and takes around 30 min from sample preparation to analysis 
of the results. These advanced assays using LAMP can improve on‐site monitoring system for meat species in raw and 
processed products.
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Development of a bacteriophage cocktail to control Salmonella 
Typhimurium in fresh produce
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1Department of Food and Animal Biotechnology, Department of Agricultural Biotechnology, 
and Research Institute for Agriculture and Life Sciences, Seoul National University, Korea

Bacterial contamination of fresh produce is the primary cause of a significant number of foodborne outbreaks and infections. 
Salmonella is one of the most worrying pathogen associated with fresh produce because of its strong persistence and 
survival in the environment. It is vital to control Salmonella in fresh produce for food safety and public health. In general, 
chemical antimicrobial compounds are widely used in the food industry to decontaminate fresh produce. However, the 
generation of hazardous by‐products, such as trihalomethanes (THMs), haloacetic acids (HAAs), chlorite, chlorate, and 
bromate, are of concern to consumers, and the residues of those chemical compounds need to be monitored during 
application. Bacteriophages (phages) are self‐replicating virus particles which can infect and lyse specific host bacteria. 
Phages infect only bacteria and are known to be harmless to humans, making them safe for treatment of food products. 
Phages do not affect properties of food products such as flavor, color, and taste, making phages an attractive alternative 
biocontrol agent in foods. However, the rapid development of bacterial resistance to phage infection is a significant barrier to 
practical phage application. To overcome this problem, a novel phage cocktail consisting of three phages (BSPM4, BSP101, 
and BSP22A) that target different host receptors, including flagella, O‐antigen and BtuB, respectively, was developed and its 
antimicrobial activity was evaluated. Whole genome sequence analysis of the phages revealed that the three phages do not 
harbor genes involved in lysogen formation or toxin production, suggesting that they are safe for use as biocontrol agents. In 
vitro treatment of the phage cocktail resulted in a significant reduction in the development of bacterial resistance to phage 
infection. Phage cocktail treatments with multiplicity of infection (MOI) of 103 to 104 achieved 4.7‐5.5 log CFU/cm2 reduction 
of viable cell number in iceberg lettuce and 4.8‐5.8 log CFU/cm2 reduction in cucumber after 12 hours. The phage cocktail 
exhibited good antimicrobial efficiency, suggesting that it could reduce S. Typhimurium contamination of fresh produce. The 
strategy of developing cocktails of phages that target multiple host receptors can be used to develop novel biocontrol agents 
of S. Typhimurium.
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Visible biosensing strategy with aggregation of gold nanoparticles 
mediated by bifunctional linkers

Youngsang You1*
1University of Wisconsin‐Madison, USA

Detection of pathogens present in food and water is crucial for preventing and treating infectious diseases. Conventional 
methods for food and waterborne pathogen detection are based on culturing and colony‐counting and could require more 
than 12 hr. Biosensors that use nanoparticles, specifically gold nanoparticles (AuNPs), can potentially be used for on‐site 
detection because they produce a colorimetric output. This study is focused on the development of highly sensitive and 
visible detection method based on the aggregation of AuNPs that has the potential to rapidly detect the pathogens present 
in test samples on‐site. The biosensor is composed with streptavidin‐functionalized AuNPs (st‐AuNPs) that are aggregated by 
the amount of bifunctional linkers (BL), which are biotin‐labeled anti‐bacterial antibodies. The indication signal produced is a 
color‐change pattern, which is distinguishable by unaided eyes, and can be used to quantify the amount of target bacteria 
present in the sample. Use of different amount, and sizes of AuNPs yield different limits of detection (LODs) and rates of 
aggregation, i.e., speed of detection. This allows the biosensor to be versatile that can be used for detecting a variety of 
targets. The development of the biosensor starts with the synthesis of different sizes of AuNPs. AuNPs are synthesis by the 
reduction of HAuCl4‐3H2O aqueous solution using sodium citrate. Lowering the sodium citrate concentration lowers the 
number of saturated gold atoms, while amount of speed increases the particle size. The AuNPs are stabilized by the presence 
of citrate ions adsorbed on the surface of the particles. The colorimetric response of AuNPs depends on their intrinsic size. 
For optimization of colorimetric biosensor, the size of AuNPs was changed using different amounts of BL in each test. The 
amount of BL and AuNPs has quantitative relationship for signal production. This biosensor was designed for detection of 
pathogens in real matrices, fairly unaffected by the environment and the real food system. This system was evaluation with 
various pH conditions between pH 3 to 9. This system was focused suitable for any conditions, wherein antibody‐antigen and 
streptavidin‐biotin binding reactions are largely unaffected.
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Photodynamic inactivation by 405 nm light emitting diode against 
foodborne pathogens on ready‐to‐eat foods and its antibacterial mechanism
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Bacterial inactivation using 405 nm light emitting diode (LED) has received the attention as a promising food preservation 
technology over the last decade. However, little information is available on its effect on foodborne pathogens and food 
qualities. Therefore, antimicrobial efficacy of 405 nm LED against foodborne pathogens in phosphate buffered saline (PBS) 
and ready‐to‐eat foods and its impact on food qualities were assessed at different temperatures. Its antibacterial mechanism 
was also elucidated by determining DNA oxidation, damage to membrane function, morphological change, and gene 
expression levels, including oxyR, recA, rpoS, sodA, and soxR to understand the response of Salmonella to LED illumination. 
Results showed that illumination in PBS inactivated more than 90% of all bacterial populations (Bacillus cereus, Escherichia 
coli O157:H7, Listeria monocytogenes, Salmonella spp., Shigella sonnei, and Staphylococcus aureus) under refrigeration for 
7.5 h, while bacterial populations of E. coli O157:H7, L. monocytogenes, and Salmonella spp. on cut‐foods (mango, papaya, 
and cooked chicken) decreased by 84‐99% at refrigeration for 48 h, but no antibacterial effect under temperature abuse and 
room temperature, except for Salmonella spp. on cut‐mango. LED illumination at refrigeration caused losses of efflux pump 
activity and glucose uptake activity, changes in membrane potential and integrity, DNA oxidation, and disorganization of 
chromosomes and ribosomes. The levels of the five genes in both non‐illuminated and illuminated S. Saintpaul cells were up‐
regulated, while only oxyR in both S. Enteritidis cells was up‐regulated, indicating that increased levels of gene expression 
might be due to nutrient deficiency and temperature shift rather than to LED illumination. Moreover, LED illumination did 
not negatively impact food qualities, including color, antioxidant capacity, ascorbic acid, β‐carotene, and flavonoid, during 
long‐term storage. Therefore, this study proposes that 405 nm LED at refrigeration could be useful to control foodborne 
pathogens on ready‐to‐eat foods without deterioration in retail stores.
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IP-1

25 years dedicated to non‐thermal processing research

Jiyong Park1*
1Department of Biotechnology, Yonsei University, Korea

The most important challenge in the food industry is to ensure safety of food during distribution and to extend the shelf life 
while maintaining its original quality. To meet increasingly demanding consumer needs and stringent food regulations, the 
food industry must develop new processing technologies for high‐quality food production as well as reliability. Consumers 
are demanding innovation in food processing technology as "technology that requires minimal processing or no 
preservative" instead of "low pH or sufficient heat treatment". Minimal processing is most actively studied recently to 
prevent food poisoning and deterioration while maintaining high quality and freshness. Minimal processing technology 
means the least possible processing technology that preserves fresh natural quality of food. Physical methods such as 
heating, drying and freezing have traditionally been used to improve the preservation of food. However, heat treatment 
process cannot avoid quality deterioration such as destruction of nutrients, changes in texture and color, and loss of flavor. 
Refrigeration and drying methods also reduce quality and consumer preferences for long‐term storage. Therefore, various 
non‐thermal processing techniques are being developed. Currently, the non‐thermal processing technologies developed in 
the food industry use physical methods such as high hydrostatic pressure (HHP), high‐voltage pulsed electric field (PEF), 
oscillating magnetic fields (OMF), ionizing radiation, and high‐intensity pulsed light. In general, HHP is used for both liquid 
and solid food; light pulse and PEF are used for liquid foods; and irradiation is used only for solid foods. Therefore, the 
applied technology differs depending on the target food and has disadvantage that one technology cannot be used for all 
types of foods. Chemical methods use carbon dioxide, ozone, bacteriocin, polycationic polymers, and lytic enzymes. As part 
of our research on non‐thermal processing, our laboratory has been focusing on HHP and TiO2‐UV photocatalysis (TUVP) for 
25 years. In the early 1990s, we started research on HHP in Korea for the first time. In the late 2000s, we started research on 
applying photocatalytic disinfection to food for the first time in the world. Since 2010, we have been studying the 
combination of HHP and TUVP processing. Recently, we have been developing safe powder food products using these 
technologies. In this presentation, I will summarize the research that I have done in our laboratory for 25 years and present 
the future direction of the research.
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IP-2

The role of amylopectin chain length in the formation of low‐digestible fraction in 
amylosucrase‐modified waxy potato starches co‐cyrstallized with amylose

Ha Ram Kim1, Tae Wha Moon1*
1Department of Agricultural Biotechnology, Seoul National University, Korea

Amylosucrase (AS), an enzyme that transfers glucose moiety of sucrose to non‐reducing ends of starch molecules, has been 
successfully used to increase slowly digestible starch (SDS) and resistant starch (RS) in waxy starches. The contribution of 
amylose (AM) to the organization of structures in AS‐modified starch is not well‐known. Waxy potato starches were modified 
by AS treatment at various levels (0‐20,000U/30 mL‐2% starch suspension). The AS‐modified starches mixed with AM from 
potato starch (3:1 ratio) were completely solubilized to make a 4% solution and stored at 4°C for 48 h for recrystallization. Co‐
crystallization of AM and amylopectin (AP) occurred, where the branch chain length of AP determined the length of AM‐AP 
double helix and mobility of AM. Singular AM chains and amorphous double helices composed the rapidly digestible 
fraction. SDS and RS mainly consisted of semi‐crystalline or crystalline structure of double helices with chains of 13‐24 
glucose units. Since the AP chain length affected the role of AM in hindering crystalline packing, formation of SDS or RS could 
be induced by controlling the chain length of AP chains.
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Non‐thermal processing and edible protein films in the field of food preservation

Kyung Bin Song1*
1Department of Food Science and Technology, Chungnam National University, Korea

Food preservation is a broad subject that covers food processing, food engineering, and food microbiology as well as food 
chemistry. Based on the basic knowledge regarding protein chemistry, my research has been focusing on food preservation. 
First, my research topic has been the microbial inactivation technique using gamma‐ray, electron beam, and UV‐C irradiation 
for maintaining food quality and extension of shelf‐life of foods. In particular, non‐thermal processing has been one of my 
main research subjects. In addition to physical processing, chemical treatments, such as aqueous chlorine dioxide, organic 
acids, and essential oil emulsions, have been applied. To further improve the microbial inactivation, hurdle technology using 
combined treatments has been applied to various types of processed foods. Another major research topic has been the 
preparation of edible protein films and their application in food packaging. The source of protein films has been from plant 
seed oil residue, animal food proceeding by‐products, and agricultural and marine by‐products. Preparation of protein films 
needs the use of appropriate plasticizer and cross‐linking agent to have proper mechanical and water barrier properties. In 
addition, to provide antioxidant and antimicrobial activities to the films, essential oils have been incorporated to the film‐
forming solution. Developed protein films have been applied to the packaging of processed foods, and the results suggested 
that protein films can be used as antimicrobial and antioxidant packaging materials for foods. 
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IP-4

Kinetics of thermal degradation and isomerization and of β‐carotene 
at various heating conditions

Suk Hoo Yoon1*
1Department of Food Science and Biotechnology, Woosuk University, Korea

All‐trans‐β‐carotene (TBC) was isomerized by heating and followed by degradation. The isomers produced with and without 
oxygen identified were 15‐cis‐, 13‐cis‐, and 9‐cis‐β‐carotene. The presence of oxygen accelerated the isomerization of TBC 
more rapidly in the initial heating period than that in absence of oxygen. After 30 min heating, more than 90% of TBC and its 
isomers were destroyed with and without oxygen. The changing patterns of content and proportion of carotene isomers 
during heating were not different from each other regardless of the presence of oxygen. Degradation rate of TBC in 
triacylglycerols(TAGs) was faster than that in air. The 13‐cis‐ß‐carotene level in TAG was higher than in air. Oxidized materials 
of TAGs probably facilitated isomerization of carotenes and, thus, degradation. Amounts of TBC and all‐trans‐α‐
carotene(TAC) in pumpkin decreased with an increase in heating time. The proportion of 13‐cis‐β‐carotene increased after 
heat treatment started, probably due to thermal isomerization of TBC to cis‐isomers, and to decreases in amounts of TBC 
and TAC in pumpkin. Effects of heating methods on proportions of isomers, however, were not significantly different. The 
thermal degradation pattern of TBC in air showed two distinct parts corresponding to propagation and termination phases of 
autocatalytic reaction of which rate constant possessed the dependence on temperature. The thermal degradation kinetics 
of carotenoids in palm oil followed the 1st order reaction, and their reaction rate constant showed the dependence on 
temperature according to the Arrhenius relationship. 
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Multifunctional bio‐nanocomposite films for food packaging applications

Jong‐Whan Rhim1*
1Center for Humanities and Sciences, and Department of Food and Nutrition, Kyung Hee University, Korea

Nanotechnology involves the fabrication and manipulation of materials with at least one dimension in 1‐100 nm. One of the 
important applications of nanomaterials in the food industry is food packaging. The prime function of food packaging is to 
maintain the quality and safety of food materials during transportation and storage. Nanotechnology may modernize the 
food industry by offering superior packaging materials with the potent antimicrobial property, stronger mechanical 
properties, high barrier to light, gases, water vapor and microbes, sensors to detect trace contaminants and spoilage. 
Moreover, the choice of packaging material extends the shelf‐life of food products by preventing unfavorable factors or 
conditions. There is growing interest in the development of eco‐friendly food packaging materials and innovative process 
technologies to reduce the dependence on non‐biodegradable plastic packaging materials and move to a sustainable 
materials basis. Bio‐nanocomposite using nano‐reinforcements in eco‐friendly polymers has emerged to exhibit 
considerable promise for designing green polymeric materials with desired properties. Nanomaterial‐based bio‐composite 
materials for food packaging have paved the way for the use of biodegradable, high performance, light weight green 
nanocomposite materials by replacing non‐biodegradable petroleum‐based plastic packaging materials. So far, various 
inorganic and organic nanofillers have been used as reinforcing materials to increase the properties of biopolymer‐based 
packaging materials. Challenges remain in increasing the compatibility between nano‐fillers and polymers and obtaining a 
complete dispersion of nanoparticles. Nanocomposites of this category are expected to possess a high potential to reduce 
the dependence on fossil fuel to produce packaging materials and to meet the demand of both consumers and food 
processing industries. Bio‐nanocomposites with various functional properties have a great potential to provide important 
changes in the food packaging industry.
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Cronobacter sakazakii : Prevalence, characteristics, and biocontrol for ready‐to‐eat foods

Jong‐Hyun Park1*, Stevenson Forsythe2, Young‐Duck Lee3

1Gachon University, Korea, 2Nottingham Trent University, UK, 3Seowon University, Korea

Cronobacter spp. are emerging food‐borne pathogens and can lead to serious developmental aftereffects and death 
especially in infants or weak individuals. C. sakazakii among 7 Cronobacter spp. is motile, peritrichous, gram‐negative, rod‐
shaped, and non‐spore‐forming bacteria. C. sakazakii is widely distributed in various foods and environments such as water, 
soil, air samples, plant material, processed foods, fresh produce, and infant milk formula. In our results for prevalence of C. 
sakazakii from various foods, C. sakazakii has been reported that the contamination level in infant foods in Korea was about 
20%. The distribution of C. sakazakii in unprocessed ready‐to‐eat (RTE) agricultural products of 252 and in 25 powdered 
infant formulas (PIF) were analyzed. C. sakazakii was isolated from 3/25 (12%), 4/23 (17%), 1/24 (4%), and 1/27 (4%) of PIF, 
brown rice, laver, and tomato samples from raw agricultural foodstuffs, respectively. Also, 45% of Sunsik contained C. 
sakazakii, at levels from 0.007 to over 1.1 cell/g by MPN method. C. sakazakii was isolated from 27 products; 3/91 (3%) 
follow up powdered infant formulas, and 24/199 (12%) infant foods, and drinks collected from 7 countries. The results of a 
16S rDNA gene sequence analysis from the isolates showed 16% of C. sakazakii, 0.5% of C. muytjensii, and 1.7% of C. 
dublinensis. C. sakazakii is known that it has high resistance to environmental stress including heat, osmotic pressure, 
desiccation, and antibiotics. In antibiotics resistance, C. sakazakii isolates were susceptible to ampicillin (98.2%), tetracycline 
(98.2%), and chloramphenicol (96.6%), but resistant to streptomycin (12.0%). C. muytjensii and C. dublinensis isolates were 
susceptible to ampicillin, tetracycline and chloramphenicol. Also, C. sakazakii was consistently sensitive to kanamycin and 
naldixic acid (MIC=4 ppm). Thermal characteristics for C. sakazakii isolates were that their D‐value was 0.9‐1 min for 60 
degrees in saline, 2‐4 min in rehydrated infant formula, 2‐3 min in dried baby food. The overall calculated z‐value was 6‐8 for 
saline, 8‐10 for powdered infant formula, and 9‐11 for dried baby food. As the results of survival experiments under dry 
condition, more than 90% of the strains among 110 isolates consisted of dry‐resistant groups. Without a time difference in 
formation of biofilm, the dry‐resistant and sensitive isolates seemed to show similar biofilm formation activity. However, 
most of the isolates showed very low survival at 75% relative humidity. Also, dry‐tolerant strains displayed more antibiotic 
resistance than did dry‐sensitive strains. The results indicate that dry‐tolerant Cronobacter isolates often possess heat and 
antibiotic resistance, which indicated the need for potent sterilization treatments of powdered foods. Various chemicals 
(sanitizer and antibiotics) and physical treatments (heating and drying) have been used to control C. sakazakii in foods and 
manufacturing process. However, C. sakakakii seems to be more difficult to control because of resistance to environmental 
stresses. Recently, bacteriophages have been used for the control and prevention of pathogenic bacteria. We reported that 
various phages for C. sakazakii were isolated from environmental samples such as soil, feces, sewages and fermented foods. 
The isolated phages were analyzed for their molecular properties (transmission electron microscope, structural protein and 
whole genome sequence) and physiological characteristics (MOI, growth inhibition and host spectrum). Three phages 
analyzed showed 22‐40kb doubled‐stranded DNA, G+C content 50‐55%, family Myoviridae or Siphoviridae. Especially, five 
phages among the various phages were selected for biocontrol of C. sakazakii. The selected phages could effectively control 
C. sakazakii and its biofilms in powdered foods. Also, we cloned and purified putative endolysins from phages. The purified 
endolysins efficiently inhibited C. sakazakii in infant milk formula. Therefore, C. sakazakii is ubiquitous in foods and 
agricultural products in high prevalence and contaminations, and has high resistance to environments, especially desiccation 
with biofilm formation. Hazard to C. sakazakii should be removed before food consumption and C. sakazakii may be 
controlled in the meantime by heat, relative humidity, and bacteriophages for the ready‐to‐eat foods.
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Identification of anti‐inflammatory active peptide from black soybean treated 
by high hydrostatic pressure after germination

Min Young Kim1, Heon Sang Jeong1*
1Department of Food Science and Biotechnology, Chungbuk National University, Korea

This study was conducted to isolate and identify the anti‐inflammatory active peptide in black soybean treated by high 
hydrostatic pressure after germination. The anti‐inflammatory activity was examined using RAW 264.7 macrophages. Black 
soybean was germinated for 4 days and subjected to 150 MPa for 24 h, followed by preparation of protein extracts. The 
extracts were sequentially filtered using membranes with a molecular weight cutoff of 30, 10, and 3 kDa. A strong inhibitory 
effect was observed with the 3‐10 kDa fraction. The active peptide from this fraction was purified by gel permeation column 
chromatography and first and second semi‐preparative HPLC. After isolation and purification of the active peptide, secretion 
of inflammatory markers (nitric oxide, TNF‐α, IL‐1β, and IL‐6) by LPS‐stimulated RAW 264.7 macrophages was measured. The 
purified anti‐inflammatory peptide was analyzed by UV, LC‐MS, 1H and 13C NMR, COSY, HMBC, and HSQC and was identified 
as a tripeptide. These results show that germinated black soybean has anti‐inflammatory activity and that HHP treatment 
improves this activity, enhances the marker compound (tripeptide, RGD, Arg‐Asp‐Gly) and conversion of protein, which may 
positively affect physiological activity.
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IP-8

Ultra high pressure extraction (UHPE) of ginsenosides from 
Korean Panax ginseng powder

Jae‐Sung Shin1, Soon‐Cheol Ahn2, Sung‐Won Choi3, Dong‐Un Lee4, Byung‐Yong Kim1, Moo‐Yeol Baik1*
1Department of Food Science and Biotechnology and Institute of Life Science and Resources, Kyung Hee University, Korea

2Department of Microbiology and Immunology, Pusan National University School of Medicine, Korea
3Hotel and Culinary Art Division, Osan University, Korea

4Department of Food Science and Technology, Chung‐Ang University, Korea

To elucidate the potential of ultra high pressure (UHP) processing on ginseng and effect of UHP on extraction yield, crude 
saponin content and ginsenoside contents of ginseng powder were investigated. Ginseng slurries (70, 80, and 90% moisture 
content) were put into a retortable pouch, then hermetically sealed. These mixtures were pressurized at room temperature 
up to 600 MPa for 5‐15 min. UHP ginseng showed relatively higher extraction yield (312.2‐387.1 mg) and amounts of crude 
saponins (19.3‐32.6 mg/g ginseng) than did control ginseng (189.9 mg/g ginseng and 17.5 mg/g ginseng, respectively). 
Correlation coefficient between extraction yield and crude saponin content was relatively low (r2=0.2908). In HPLC analysis, 
amounts of measured total ginsenosides (Rb1, Rb2, Rc, Rd, Re, and Rg1) increased with UHP processing but pressure level 
and pressing time did not proportionally influence the ginsenoside content. This work shows a potential of UHP processing 
on extraction of ginseng powder and provides basic information on UHP extraction of ginseng powder.
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Molecular characteristics, biofilm‐forming abilities, and quorum sensing molecules 
in Vibrio parahaemolyticus strains isolated from marine and clinical environments in Korea

Furkanur Rahaman Mizan1, Sang‐Do Ha1*
1Advanced Food Safety Research group, BrainKorea21 Plus, Chung‐Ang University, Korea

Foodborne disease remains a threat to public health worldwide. In Korea, illnesses due to foodborne pathogens are frequent 
and therefore are a key public health concern. Vibrio parahaemolyticus is an inhabitant of marine and estuarine 
environments that causes seafood‐borne gastroenteritis in humans. According to the Korea Food and Drug Administration 
(KFDA), 22 outbreaks and 251 cases of V. parahaemolyticus infection were confirmed in 2016. In this study, an UltraFast 
LabChip Real‐Time PCR assay was evaluated for rapid detection and quantification of pathogenic V. parahaemolyticus 
isolates. Escherichia coli and V. harveyi were used as negative controls. Twenty‐six tdh‐positive, biofilm‐producing V. 
parahaemolyticus isolates were analyzed by repetitive extragenic palindromic‐polymerase chain reaction (REP‐PCR). REP‐
PCR analysis showed that the majority of V. parahaemolyticus isolates originated from seafood and that clinical specimens 
formed two major clusters at 92.8% and 32% similarity levels. The study also showed variability in biofilm formation among 
pathogenic V. parahaemolyticus isolates. The presence and quantification of Autoinducer‐2 was carried out using high‐
performance liquid chromatography with fluorescence detection (HPLC‐FLD) after derivatization of Autoinducer‐2 with 2, 3‐
diaminonaphthalene. This highly sensitive and simple method can be used to quantify AI‐2 in the supernatants from many 
cultured bacteria. The presence of tdh‐positive V. parahaemolyticus in marine samples highlights the need for constant 
environmental monitoring to protect public health.
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Bioactive compounds and bioactivities of pear

Jae‐Hak Moon1*, Jeong‐Yong Cho1

1Department of Food Science and Technology, and BK21Plus Program, Chonnam National University, Korea

Pear (Pyrus spp.) fruit is commonly eaten fresh and in various processed foods. In Asian countries, pear fruit has been used 
as a traditional medicine remedy. However, chemical study on bioactive compounds contained in pear has not been 
performed. In the course of investigating health benefit compounds from pear fruit, we isolated 56 compounds and 
structurally determined by MS and NMR analyses. In addition, we investigated the changes in major chemical constituent 
contents in fruits of seven pear cultivars during the development. Vitamins, arbutin, chlorogenic acid, malaxinic acid (MA), 
total flavonoids, and total phenolics were the highest in immature pear fruit on day 20 after florescence at different growth 
stages. Moreover, we compared metabolism, pharmacokinetics, and antioxidative activities of MA and its aglycone (MAA) in 
rats. MA was not absorbed in the intact form (glucoside). However, both of MA and MAA were absorbed as MAA and its 
metabolite form (glucuronide or sulfate). Moreover, the metabolite was the glucuronate of MAA rather than the glucuronide 
or sulfate. Although the majority of MA and MAA are metabolized, they may contribute to the antioxidant defenses in the 
blood circulation because of the presence of a phenolic hydroxyl group in the free form.



395

2018 KoSFoST International Symposium and Annual Meeting

IP-11

Green application of ionizing and nonionizing radiations 
for improving food safety and extraction efficiency

Joong‐Ho Kwon1*, Y. Jo1, K. Ameer1, G.‐R. Kim1, H.‐K. Kyung1, N. Chung1

1School of Food Science and Biotechnology and BK21Plus Creative Innovation Group, 
Kyungpook National University, Korea

Climate change increases food insecurity in terms of food production, quality, and safety. What is the best solution in such a 
situation? The low‐carbon green processing technologies are required for preserving food and securing its safety by 
destroying microorganisms as well as insect pests. Conventional methods based on heating, chemicals, refrigeration, 
freezing, high pressure, etc. have played a practical role in improving food safety and quality but still have unavoidable 
limitations in terms of quality deterioration, chemical residue, efficiency, and high‐energy consumption. Accordingly, an 
alternative means, as nonchemical and nonthermal processing, has been explored. This presentation includes green 
applications of both ionizing gamma ray or electron beam and nonionizing microwaves for improving food safety and 
extraction efficiency of phytochemicals in food materials. Accelerated electrons from and gamma ray (Co‐60) were used for 
food irradiation studies up to 10 kGy, which was endorsed as wholesome for human consumption (FAO/WHO/IAEA, MFDS). 
The employed energies showed potential of both decontaminating spoilage and pathogenic microorganisms in selected 
foods, such as dried vegetables, cereal powders, dried teas, ginseng, dried fishery and meat products, thus being approved 
by the Korean government for food irradiation since 1987 and of disinfesting fruits, vegetables, and mushrooms to meet 
quarantine requirements in international trade over replacing conventional fumigants and heating by implementing this cold 
process. Detection methods (photostimulated luminescence, thermoluminescence, electron spin resonance, GC‐MS) for 
irradiated foods and irradiation facilities are also available for commercial practices in Korea now. Microwave is one of the 
nonionizing radiations, which can be applied for food pasteurization, drying, thawing, extraction, etc. Microwave‐assisted 
extraction (MAE) of phytochemicals from useful resource plants (stevia leaves, medicinal herbs) showed distinct advantages 
over conventional with respect to extraction time, solvent volume, extract quality, and CO2 emission. MAE was more 
efficient than the Korea Pharmacopoeia method in reduction of extraction time from hours to min, as well as simultaneous 
extraction of both marker compounds of licorice, liquiritigenin (LQ) and glycyrrhizic acid (GA), with concentrations higher 
than standard limits of ≥0.7% in LQ and ≥0.25% in GA, respectively when using methanol as solvent. Moreover, MAE could be 
used, as an efficient and eco‐friendly alternative to different conventional methods, in extracting stevioside and 
rebaudioside‐A from dried stevia leaves through the optimization and modeling approaches (RSM and ANN).
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Antioxidant and neuroprotective effects of phenolic compounds 
from Epidemium koreanum against oxidative stress

Gun‐Hee Kim1*, Miran Jang1

1Plant Resources Research Institute, Duksung Women’s University, Korea

In order to utilize Epimedium koreanum (EK) leaf as a functional substance in the food industry, the phenolics compounds, 
antioxidant and neuronal protective effects were evaluated. HPLC/MS analysis showed that five Epimedium plants were 
composed of icariin, epimedin A, epimedin B, epimedin C, icariside 1, icariside II and icaritin. In all five Epimedium plants, 
icariin was the most abundant phenolic compound. Icariin and epimedin A‐C were the most included on EK among five 
Epimedium plants. We also investigated the changes of phenolic contents and antioxidant properties after three drying 
treatments (hot‐air‐, air‐ and freeze‐drying). In the radical scavenging test, the DPPH, ABTS and ORAC activities of EK were 
followedin decreasing order: air‐dried EK > freeze‐dried EK > hot‐air‐dried EK. EK also showed strong ferric‐ ion‐ reducing and 
ferrous‐ ion‐ chelating activities. In addition, the neuroprotective effect of EK was investigated by measuring cell viability via 
MTT, LDH and DCF‐DA assay using H2O2‐damaged PC12 cells. The protective effects of EK were followed in decreasing order: 
air‐dried EK > freeze‐dried EK > hot‐air‐dried EK. These antioxidant and neuronal protective effects data showed the same 
pattern of the results on their phenolic contents. There is strong correlation between the mean values of the total 
polyphenol contents. 



397

2018 KoSFoST International Symposium and Annual Meeting

IP-13

Effects of soybean phospholipids on the auto‐ and photosensitized‐oxidation 
of water‐in‐canola oil emulsion

Eunok Choe1*
1Inha University, Korea

An emulsifier is generally added to emulsion foods for improvement of textural stability during marketing and storage. Soy 
lecithin (SL), a phospholipid (PL) mixture consisting of phosphatidylcholine (PC), phosphatidylethanolamine (PE), 
phosphatidylinositol (PI), and phosphatidylserine, is commonly used in food industry due to its low cost. This research 
evaluated an oil oxidation in water‐in‐oil emulsions with added SL, its constituent PL, or segments (choline, ethanolamine, 
and inositol) binding to the phosphate group. An emulsion consisted of purified canola oil and water (1:1, w/w) with 
selective addition of SL, PC, PE, PI, choline, ethanolamine, and inositol at 350 ppm. Emulsions were oxidized in the dark with 
iron (5 ppm) or under light with chlorophyll b (4 ppm) for 10 days. The oil oxidation was evaluated by headspace oxygen and 
hydroperoxide contents, and PL was analyzed by HPLC. Emulsions with chlorophyll under light showed higher oxidation than 
those with iron in the dark. Addition of SL, PC, PE, PI, choline, or ethanolamine significantly (p<0.05) reduced iron‐catalyzed 
oxidation, with higher antioxidant activity by PC than by PE. However, all PLs tended to increase chlorophyll‐photosensitized 
oxidation. Choline and ethanolamine also reduced autoxidation but increased photooxidation of the emulsions. PC was 
degraded faster during autoxidation than during photooxidation, but reverse was true for PE degradation. PI did not show 
difference in degradation between both oxidations. The results strongly suggest that antioxidant activity of SL in the 
autoxidation of canola oil emulsions might be heavily from PC, and SL including its constituent PC, PE, and PI cannot 
effectively control the chlorophyll‐photosensitized oxidation.
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Characterization of isolated strains from Korean traditional fermented foods: 
Physiological properties, safety, functionality, and suitability for fermentation

Na‐Kyoung Lee1, Seong‐Il Lim2, Dae‐Kyung Kang3, Young‐Seo Park4, Yu‐Jin Kim5, Hyun‐Dong Paik1*
1Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

2Research Group of Gut Microbiome, Korea Food Research Institute, Korea
3Department of Animal Resources Science, Dankook University, Korea

4Department of Food Science and Biotechnology, Gachon University, Korea
5Korean Culture Center of Microorganisms, Korea

Isolates of 6,087 strains obtained from Korean traditional fermented foods including kimchi, jeotgal, and jangajji. Among 
these strains, 34 candidate strains have excellent physiological properties on the basis of their acid and bile salt tolerance, 
enzyme activity, and antibiotic resistance profile. Lactobacillus plantarum Lb41 and Ln4 showed excellent anti‐diabetic and 
anti‐obesity effects, and L. brevis G1 showed potent immuno‐modulatory effect. Lactococcus lactis SL6, producing 
antioxidant peptides, Saccharomyces cerevisiae SJ and TY‐2, a potent alcohol production activity, and Aspergillus oryzae 
CF1001, with high amylase and protease activities were selected through fermentation suitability assessment. A unique code 
was developed for the strains present in traditional fermented foods and probiotic products using MLST analysis and genetic 
fingerprinting. These isolated strains were cryopreserved using freeze‐dried ampoules and other suitable cryopreservation 
methods. The obtained results were updated on the homepage (http://kfimc.net/main.php3) to establish an efficient strain 
distribution system. These studies could offer an efficient screening method and strain distribution system. Candidate strains 
can be commercialized and used by the starter industries. In addition, it is expected that the domestic companies will be able 
to increase their profits by not relying on imports for starters.
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Chitosan based nano‐scale nutrient delivery system for improving bioactivities 
of food compounds

Hyeon Gyu Lee1*, Eun Suh Kim1, Ji‐Soo Lee1

1Department of Food and Nutrition, Hanyang University, Korea

Biopolymeric nutrient delivery system has been regarded as the promising way to improve stability, bioactivity, and 
bioavailability of food compounds. Moreover, chitosan (CS), a cationic polysaccharide has been widely proposed to fabricate 
the delivery system in food field due to its safety and biocompatibility. Our studies focused on effects of encapsulation within 
CS nanoparticles (NPs) on physicochemical properties, bioactivity, release, and absorption of bioactive food compounds. 
Various compounds such as resveratrol, quercetin, and ginsenoside were effectively encapsulated within CS NPs prepared by 
ionic gelation between CS and anionic polyelectrolytes. Solubility and stability under UV and heat of the bioactive 
compounds were improved within the CS NPs. Moreover, CS NPs showed sustained release and enhanced cellular uptake of 
bioactive compounds in gastrointestinal environment. Because of these effects, the unique bioactivity of each compound 
such as antioxidant, antimicrobial, and antithrombotic activity was improved in vitro and in vivo. Therefore, CS NPs possibly 
proposed as the effective delivery system that can be universally applied to various bioactive compounds.
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Effects of essential oils in gamguk (Chrysanthemum indicum Linné) flowers 
on neuronal PC‐12 cells against oxidative stress

Bong Han Lee1, Gun Hee Kim2, Dae‐Ok Kim1*
1Graduate School of Biotechnology and Skin Biotechnology Center, Kyung Hee University, Korea, 

2Department of Foods and Nutrition, Duksung Women’s University, Korea

In this study, we investigated the major components, antioxidant capacities, and neuroprotective effects of essential oils in 
flowers of gamguk (Chrysanthemum indicum Linné). Analysis of gas chromatography‐mass spectrometry results revealed 
the 15 volatile compounds in essential oils: borneol, bornyl acetate, camphor, trans‐caryophyllene, caryophyllene oxide, 
chrysanthenyl acetate, 1,8‐cineole, o‐cymene, trans‐pinocarveol, pinocarvone, terpinen‐4‐ol, α‐terpineol, thymol, 
umbellulone, and cis‐verbenol. Among the 15 compounds identified in this study, thymol had the highest antioxidant 
capacities of 88.1 and 16.8 mg vitamin C equivalents/L in the ABTS and DPPH assays, respectively. Essential oils and thymol 
increased the cell viability of neuronal PC‐12 cells partly due to decrease of intracellular oxidative stress. Essential oils 
inhibited both acetylcholinesterase and butyrylcholinesterase activities. Taken together, essential oils of C. indicum Linné 
flowers can be a source of natural antioxidants and cholinesterase inhibitors. 
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Plant derived lactic acid bacteria, a new source of probiotics

Bo Bo1,2, Nam Soo Han1*
1Brain Korea 21 Center for Bio‐Resource Development, Division of Animal, Horticultural, and Food Sciences, 

Chungbuk National University, Korea
2Biotechnology Research Department, Ministry of Education, Myanmar

The recognition of the beneficial effects of dairy products containing probiotics has been well established but lactose 
intolerant, cholesterol content and allergy are some drawbacks. Therefore, plant based fermented foods are receiving 
attention as alternative functional and probiotic attributes. Indigenous Asian fermented foods are generally plant based and 
contain broad diversity of lactic acid bacteria (LAB). Plant environment is generally considered ancestral niche of LAB. In 
addition, LAB of plant origin may have more adaptability to plant like human gut environment than dairy counterparts. Some 
genomic comparisons have proven that LAB from plant source retains varieties of sugar metabolic genes which have been 
lost in dairy one. This feature can help survival of plant derived LAB in hemicelluloses rich human colon environment. 
Furthermore, lactic acid bacteria can perform the bioconversion of plant secondary metabolites especially phenolic 
compounds to promote the health‐promoting properties of plant foods but that ability is connected to the adaptive growth 
and survival of LAB in plant foods. Market demand for probiotics from plant source is increasing. Fermented plant foods can 
be regarded as cheap source of probiotics. But researches are still needed to confirm the safety and functional properties of 
plant derived probiotics.
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Amylosucrase as a valuable transglycosylation tool for food biotechnology 
and applied sciences

Cheon‐Seok Park1*
1Graduate School of Biotechnology and Institute of Life Science and Resources, Kyung Hee University, Korea

Amylosucrase (ASase; EC 2.4.1.4, ASase) is an exceptional enzyme that exhibits three activities in one catalytic region: 
hydrolysis, isomerase, and transglycosylation. ASase can catalyze hydrolysis and isomerization reactions with sucrose as the 
sole substrate and has transglycosylation capacity to attach glucose molecules from sucrose to exogenously added glycosyl 
acceptors. In transglycosylation, ASase uses sucrose as a sole substrate instead of expensive UDP‐glucose and has a wide 
acceptor range, making it a useful enzyme widely be applied in the food industry and applied biosciences. We have cloned, 
expressed, and characterized a few ASases from bacterial sources including Neisseria, Deinococcus, Alteromonas, 
Arthrobacter, Methylobacillus. In addition, various applications such as synthesis of slowly digested polysaccharides, 
production of sucrose isomers, preparation of amylose‐based microparticles, and synthesis of functional carbohydrate 
derivatives have been studied and published. Further study on the structure of ASases as well as their basic catalytic 
properties will expand their application of biotechnology. 
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Lipase‐cataylzed synthesis and chracterization of multi‐functional emulsifiers

Pahn‐Shick Chang1*
1Department of Agricultural Biotechnology, Center for Food and Bioconvergence, and 
Research Institute for Agriculture and Life Sciences, Seoul National University, Korea

As a potential food emulsifier with antioxidant and antimicrobial activities, erythorbyl laurate (6‐O‐lauroyl‐erythorbic acid, 
EL) was produced through the lipase‐catalyzed esterification between erythorbic acid and lauric acid. For enhancing 
production yield, enzymatic esterification conditions in batch and continuous reactors were optimized by employing RSM. 
After identification of EL by MALDI‐TOF and NMRs, the multi‐functionalities of the EL were assessed. Emulsifying activity of 
EL was confirmed by evaluating interfacial characteristics. Furthermore, the emulsifying property of EL allowed the 
antioxidant molecules to be concentrated at the oil‐water interface where oxidation is prevalent. Antimicrobial charac‐
terization demonstrated that EL exerted both bacteriostatic and bactericidal effects on Gram(+) foodborne pathogens, which 
might result from the alterations in permeability and integrity of cell membranes. EL showed antibacterial activity against 
Gram(‐) bacteria as well as Gram(+) bacteria in O/W emulsion. In addition, chemo‐enzymatic synthesis of a lauroyl peptide 
was conducted to produce a novel multi‐functional emulsifier. The peptide was prepared with chemical synthesis by 
employing solid‐phase peptide synthesis and acylated with lauric acid by using immobilized lipase (Novozyme 435). The 
product obtained from the enzymatic acylation was identified by structural analysis with ESI‐LC‐MS and 1H‐NMR. The 
enzymatic reaction conditions including reaction medium, substrate molar ratio, and reaction temperature were optimized 
to enhance conversion yield of the lipase‐catalyzed acylation.
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Microbiome‐based commercial development and export of probiotics 
and pharmabiotics of human origin

Geun Eog Ji1*
1Department of Food and Nutrition, Research Institute of Human Ecology, Seoul National University, Korea

In humans, intestinal microflora comprise more than 100 trillion numbers of bacteria. They play a considerable effect 
through various beneficial and harmful actions on the human health. Dysbiosis of the microbiome is associated with the 
development of inflammation, cancer, diabetes, obesity, mental disease, etc. Various human‐originated probiotic strains 
including Bifidobacterium bifidum BGN4, B. longum BORI, Lactobacillus paracasei CH88 were developed through the series 
of in vitro and animal experiments. In three separate double‐blind, randomized placebo‐controlled human trials the 
products containing combinatory probiotic strains containing B. bifidum BGN4 significantly lowered the prevalence of atopic 
dermatitis in infants and also significantly lowered the pain scores and increased the bowel movement comfortability in 
irritable bowel syndrome patients. Global metabolomic analysis showed that anti‐inflammatory biomarkers were enhanced 
in the probiotics group. When infants and toddlers hospitalized with rotavirus infection were treated with probiotic products 
containing B. longum BORI, the symptoms such as duration of fever, frequency of diarrhea, and frequency of vomiting were 
ameliorated better by the probiotics than by the placebo. Rheumatoid arthritis is a typical autoimmune disease without an 
effective drug. The metagenome analysis on the microbiome composition of the RA patients showed that the severity of 
pathogenesis of rheumatoid arthritis was associated with the decrease in the Bifidobacterium. B. bifidum ATT showed a 
marked suppression on the development of RA in animal model. The full genome sequences of the developed probiotics and 
pharmabiotics were determined and assessed on their safety and functionality aspects. The Bifido Inc. Ltd. achieved 
successful commercialization of the developed strains through high‐density cell culture, improvement of viable cell stability, 
and automation of product packing. The amounts of annual sales and exports of Bifido is about 15 billion won and 50 million 
dollars, respectively.
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Bioactivity and utilization of germinated brown rice

Seung‐Taik Lim1*, Dong‐Hwa Cho1, Jae‐Wook Yoon2, Hyun‐Jung Chung3, Jong‐Yea Kim4, Ahra Cho1

1Department of Biotechnology, College of Life Sciences and Biotechnology, Korea University, Korea
2Korean Intellectual Property Office, Korea

3Division of Food and Nutrition, Chonnam National University, Korea
4Department of Food Science and Biotechnology, Kangwon National University, Korea

Brown rice (BR) is a rice kernel dehulled form rough rice, which consists of embryo (2~3%), endosperm (92%), and bran 
(5~6%). BR has a nutritional value higher than that of white rice (WR) because the bran and embryo contain a variety of 
bioactive components. Despite its high nutritional value, BR is less consumed than WR because it has inferior eating texture 
when cooked. Germination has been used as an inexpensive and simple technology to improve cooking properties and 
eating texture of BR. In addition, it induces numerous changes in the composition and chemical structure of the bioactive 
components, as well as the formation of new bioactive compounds, such as gamma‐aminobutyric acid (GABA). For instance, 
the soluble and bound phenolic acids in BR were changed by the interactive effects of associated enzymes (phenylalanine 
ammonia‐lyase (PAL) and cell wall bound peroxidase (CW‐PRX)) during germination. Moreover, germination raised the 
antioxidant activity with increased availability of residual phenolic acids in BR. The GBR was suggested as a value‐added 
product, which may increase the overall rice consumption in Asian markets. Moreover, it could be used as a nutritive 
ingredient in many foods such as cookies, noodles, bread, rice‐ball, tea, milk, and breakfast cereals.
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Analysis of trace volatile component for identification of odor and geographical origin

Bong Soo Noh1*
1Department of Food Science and Technology, Seoul Women’s University, Korea

The rancidity of fat component formed rapidly progresses after induction period. Therefore, it is very easy to manage the 
quality if the change of oil during the induction period can be measured quickly. However, it is difficult to measure minor 
changes in the induction period with conventional methods. The LED irradiation was installed in model system. The degree 
of change in oil was analyzed. Oil including soybean oil and sesame oil was stored for 12 weeks in PE, PET, and brown bottle. 
The changes of volatile components were observed under fluorescent lamps, red, blue, and green LEDs. And those were 
analyzed by using electronic nose without pretreatment. The data obtained from the electronic nose was processed through 
multivariate statistics. Based on the change of DF1 value, which had a significant effect on the discrimination, the fluorescent 
lamp showed more change of volatile components rather than LED irradiation. And it showed difference depending on the 
type of oil. In the case of packaging materials, there were many odor components in the order of fluorescent lamp, LED 
irradiated bottle, transparent bottle, and brown bottle.  In the determination of the geographical origin of Goshihikari 
varieties and red ginseng concentrate, pretreatment was omitted and the domestic and the imported rice were 
distinguished by the electronic nose system with the INDEX system. As a result, the degree of discrimination based on the 
pattern of minute volatiles could be grasped. This could be utilized not only as a predictor of the change during storage or 
under the distribution system of the food but also as a useful system for discrimination of geographical origin.
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Panduratin A: Targeting triple functions for anti‐obesity, skin anti‐aging, 
and exercise capacity

Jae‐Kwan Hwang1*
1Department of Biotechnology, Yonsei University, Seoul, Korea

Panduratin A is a chalcone flavonoid primarily found in fingerroot (Boesenbergia pandurata (Roxb.) Schltr.). It has been well 
documented that panduratin A confers potent anti‐inflammatory and anti‐oxidant activities. Anti‐obesity, skin anti‐aging, 
and exercise capacity are the main targets for health functional foods with industrial potential. Panduratin A, a dual activator 
of peroxisome proliferator‐activated receptor alpha (PPARα) and PPAR　delta (PPARδ), decreased triglyceride accumulation 
in both 3T3‐L1 adipocytes and HepG2 hepatocytes through AMP‐activated protein kinase (AMPK) signaling. In high‐fat diet 
(HFD)‐induced C57BL/6J mice, panduratin A significantly reduced body weight gain with improving serum lipid profiling. 
Panduratin A also reduced fat weight and adipocyte size by suppressing adipogenesis in fat tissue and inhibited the 
development of nonalcoholic fatty liver disease by decreasing hepatic triglyceride accumulation in liver. It was also found 
that panduratin A markedly reduced wrinkle formation, transepidermal water loss (TEWL), and skin thickness through 
inhibiting matrix metalloproteinases (MMPs) and increasing collagen contents in UVB‐treated HR‐1 hairless mice. Both anti‐
obesity and skin anti‐aging activities of fingerroot extract standardized with panduratin A were clinically evidenced by two 
independent human studies conducted in Korea. In addition, panduratin A stimulated mitochondrial biogenesis through 
activating AMPK and peroxisome proliferator‐activated receptor gamma coactivator‐1 alpha (PGC‐1α). Overall, it is 
anticipated that panduratin A could be employed as a bioactive compound to accomplish triple functions for anti‐obesity, 
skin anti‐aging, and exercise capacity in health functional foods.
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The colloidal properties of coffee brews by different water types and re‐boiling times

Jung Hee Woo1, Hyun Jin Park1*
1School of Life Science and Biotechnology, Korea University, Korea

The consumption of coffee is continuously growing worldwide. Water is the most important parameter of brewed coffees in 
quantitative point of view. The objectives of this study are to understand the influence of three different water types 
(distilled water (DW), commercial mineral water (MW) and tap water (TW)) and three different re‐boiling times (a normal 
heating, second time heating and triple time heating) on the colloidal properties by nanotechnology and sensory evaluation 
of coffee brews. Coffee samples were made with medium‐dark roasted Arabica coffee beans (Coffea arabica, Mexico Altura) 
by pour‐over brewing method. Characteristics of nanoparticles for all nine coffee samples were generally narrowly 
distributed and stable colloidal system based on polydispersity index (PDI) (0.397 ~ 0.536) and zeta potential (‐22.23 ~ ‐19.67 
mV). The particle sizes of coffee samples with boiled DW (DWC), MW (MWC), and TW (TWC) were 259.07 ± 4.19, 194.50 ± 
10.96, and 165.50 ± 2.60 nm, respectively. The PDI values showed a similar pattern with the size. It means TWC has narrow 
distribution, but DWC has wide distribution for nanoparticles. On the sensory evaluation, DWC was rated as significantly 
heavier mouth‐feel (body) (5.4 average point) than MWC (4.7 average point) and TWC (4.4 average point). Meanwhile, TWC 
was rated more bitter (5.2 average point) than MWC (4.9 average point) and DWC (4.1 average point). Depending on the 
numbers of boiling time, the DWC and MWC became smaller in size and PDI values. Colloidal characteristics (particle size, 
PDI, and zeta potential) and panel sensory test are useful information to figure out coffee quality and sensory evaluation for 
brewed coffee. The results of this study may help us to understand the better way to make coffee brews as the colloidal 
properties may relate to the preference, bioavailability and functional quality of coffee. 
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Monitoring of arsenic contents in domestic rice, its assessment of human risk for 
daily intake, and bioaccessibility of arsenic in cooked rice

Kwang‐Won Lee1*, Seul Gi Lee1

1Department of Biotechnology, College of Life Sciences and Biotechnology, Korea University, Korea

Arsenic (As) is classified in Group 1 as carcinogenic for humans, according to the International Agency for Research on 
Cancer. Rice is a major staple for over 50% of the world’s population and can be a major contributor to exposure of inorganic 
As (iAs). In white rice and brown rice, iAs represented 0.060 ± 0.013 mg/kg (43‐91% of total As (tAs)) and 0.114 ± 0.029 
mg/kg (55‐91% of tAs), respectively. Average dietary exposure to iAs from white rice and brown rice consumption were 
calculated as 0.17 ± 0.21 μg/kg·bw/day (8.09% of PTWI) and 0.02 ± 0.05 μg/kg·bw/day (0.94% of PTWI), respectively. In vitro 
digests from cooked rice were used to study the bioaccessibility of As. In Caco‐2 cell model, the percentage of tAs were 7‐
31% (retention), 4‐25% (transport), and 16‐38% (uptake). In PSI cell model, the percentage of tAs were 10‐28% (retention), 
14‐31% (transport), and 29‐50% (uptake). In both cell models, the cellular uptake in brown rice was 1.4‐1.5fold lower than 
white rice (p<0.05). The results provide a reference data of iAs in Korean rice for the establishment of safety standards and 
can serve as preliminary screens to predict the relative impact in rice matrix.
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Anti‐inflammatory effects of Weissella cibaria and Pediococcus acidilactici 
in DSS‐induced colitis mice

Chulsung Huh1,3*, Heesung Shin1, Inseon Kim2, Eunji Kim1

1Graduate School of International Agricultural Technology, Seoul National University, Korea
2Department of Agricultural Biotechnology, Seoul National University, Korea

3Institute of Green‐Bio Science and Technology, Seoul National University, Korea

Inflammatory bowel disease (IBD) is increasing incidence and has been considered a global disease in industrial‐urbanized 
societies. The pathogenesis of IBD are dysbiosis of gut microbiota, disruption of tight junction, cytokine imbalance, and 
pathogen infection. However, the exact cause of IBD is still unclear. The dysbiosis of gut microbiota has been reported as one 
of major contributor in the pathogenesis and prevention of IBD. According to WHO, probiotics are live microorganisms; 
when they are administered in adequate amounts, they confer a health benefit on the host. Recent studies proved beneficial 
effects of probiotics such as decrease of inflammatory cytokines, improvements of epithelial integrity, and inhibitory effects 
against pathogenic bacteria. Weissella cibaria and Pediococcus acidilactici were selected as potential probiotic strains in 
previous study by evaluating probiotic effects including antimicrobial abilities, adhesion rates, and tight junction integrity. 
The aim of this study is to evaluate anti‐inflammatory abilities of W. cibaria and P. acidilactici in dextran sulfate sodium (DSS)‐
induced colitis mice model. Colitis was induced by adding 2.5% DSS into the drinking water for one day, and concentration of 
DSS was raised up to 5% for two days in 8‐ week‐old female C57BL/6 mice. After successfully inducing colitis in mice, they 
were randomly allocated into 3 groups for the validation of each probiotic’s anti‐inflammatory effects. All mice were gavaged 
with Lactobacillus rhamnosus GG (LGG), W. cibaria, and P. acidilactici every day for two weeks. The disease activity index 
showed that colitis in mice model was well established. The treatment of P. acidilactici for 14 days showed significant 
increase of average feed intake and all 3 groups showed a tendency to reduce the disease activity index. W. cibaria and P. 
acidilactici groups showed significant reduction in length of colon compared to LGG group. In cytokine evaluation, P. 
acidilactici group showed significant increase in anti‐inflammatory cytokine, IL‐10. LGG and P. acidilactici groups showed 
significant decrease in pro‐inflammatory cytokine, IL‐17. The expression level of tight junction proteins showed higher in W. 
cibaria and P. acidilactici groups than that of LGG group. In conclusion, our findings show that P. acidilactici has higher 
alleviating inflammation ability compared to LGG. 
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Antidepressant‐like effects of the root bark of the mulberry tree (Morus alba), 
in rats: Involvement of the serotonergic system

Dong Wook Lim1, Daeseok Han1*
1Research group of Functional Food Materials, Korea

Continued and elevated glucocorticoid levels resulting from dysfunction of the hypothalamic‐pituitary‐adrenal (HPA) axis are 
one of the most prominent neurobiological findings in stress. Consistent with a role for glucocorticoids in stress, 
glucocorticoid receptor (GR) antagonists have been encouraged for potential therapeutic benefits in stress‐related disorders. 
Thus, we have studied the anti‐glucocorticoid activity of more than 300 natural extracts from natural products by hormone‐
responsive element reporter ex vivo assay, and the dried root bark of Morus alba extract markedly decreased luciferase 
activity in response to cortisol in a concentration‐dependent manner. These results suggest that the M. alba extract 
possesses potent antagonistic activity against glucocorticoid, at least in part. The mulberry tree (M. alba), one of the most 
well‐known and widely distributed trees of the family Moraceae, is extensively cultivated in East Asia; the leaves of M. alba 
are an indispensable food source for silkworms, and the fruits are consumed in normal diets. The dried root bark of M. alba 
is commonly known by the Chinese name of “Sang‐Bai‐Pi” and is widely used for its anti‐inflammatory, antihypertensive, 
diuretic, and antipyretic effects. In our in vivo study, the results showed that treatment with the M. alba extract significantly 
reduced the number of ultrasonic distress vocalizations after restraint‐induced stress in rats, and decreased the HPA axis 
response to the stress, as indicated by an attenuated corticosterone response and decreased c‐fos immunoreactivity in the 
hippocampal hypothalamic paraventricular nucleus (PVN) region. Also, we have determined antidepressant‐like effects of 
sanggenon G, as a major active compound from M. alba extract was significantly inhibited by WAY100635 (1 mg/kg, i.p.; a 
selective 5‐hydroxytryptamine1A (5‐HT1A) receptor antagonist), but not SCH23390 (0.05 mg/kg, i.p.; a dopamine D1 receptor 
antagonist). Thus, our findings suggested that the antidepressant‐like effects of sanggenon G were mediated by an 
interaction with the serotonergic system. Further studies are needed to evaluate the potential of sanggenon G as an 
alternative therapeutic approach for the treatment of depression. Finally, the double blind randomized controlled trial 
results have also succeeded to show a sustained enhancement of stress without adverse effects.

Key words: Morus alba, sanggenon G, stress, serotonin, forced swim test
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One‐pot synthesis of cyclic glucan mixture from sucrose by 
combined treatment of two different glycosyltransferase

Jung‐Hwan Kim1, Sang‐Ho Yoo1*
1Department of Food Science and Biotechnology and Carbohydrate Bioproduct Research Center, 

Sejong University, Korea

Amylosucrase (ASase) isolated from Neisseria polysaccharea is a type of glucosyltransferase that synthesizes α‐(1,4)‐glucans 
by transferring glucose moiety from sucrose as sole substrate. 4‐α‐Glucanotransferase (αGTase) originated from 
Synechocystis sp. is another glucosyltransferase that relocates α‐(1,4)‐linkages of glucan chains, and additionally produces 
cycloamylose (CA) by intramolecular cyclization of α‐(1,4)‐glucans. In this study, one‐pot synthesis of CA was proceeded by 
the combined treatment of ASase and αGTase under various reaction conditions to optimize CA production. This reaction 
was carried out with 0.3 M sucrose in 50 mM phosphate buffer (pH 7.0) up to 9 h. The resulting reaction mixture was treated 
with glucoamylase to remove the residual linear α‐(1,4)‐glucans. Once the final reaction mixture was precipitated with the 
addition of 10‐fold ethanol, the highly purified CAs were obtained. The conversion yield of sucrose to CA products was 
determined by HPSEC. The initial rate of CA formation was improved in general as the activity ratio of ASase to αGTase 
increased. However, excessive ASase activity eventually dropped the conversion yield to CA. The greater production yield of 
CA was achieved at 40°C than 35°C, and the maximal yield (9.58%) of CA was obtained with the combined treatment of 100 
U of ASase and 1.0 U of αGTase at 40°C for 3‐h reaction.

** This work was published in Journal of Agricultural and Food Chemistry (2011), 59(9), 5044‐5051: One‐pot synthesis of 
cycloamyloses from sucrose by dual enzyme treatment: combined reaction of amylosucrase and 4‐α‐glucanotransferase 
(Kim et al.).
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Role of moisture on lipid oxidation in lipids and development of method 
for determining antioxidant‐prooxidant balance in oils

JaeHwan Lee1*
1Department of Food Science and Biotechnology, Sungkyunkwan University, Korea

Moisture in lipids can participate in lipid oxidation as one of substrate to make oxidized volatiles. In addition, moisture can 
affect the antioxidant efficiency of lipophilic antioxidants and hydrophilic antioxidants. Antioxidant and prooxidant contents 
in oils are important factors determining the oxidative stability of lipids. A modified DPPH method has been developed. 
During lipid oxidation, DPPH in methanol continuously decreased due to the depletion of inherent radical scavenging 
compounds whereas DPPH absorbance in isooctane decreased and then started to increase, which implies radical 
scavenging compounds from oxidized lipids (RSOLs) were formed. Polar compounds are members of RSOLs. Comparison of 
values from DPPH loss in methanol and DPPH loss in isooctane can reflect the balance of antioxidants and prooxidative 
RSOLs. The usefulness of this method was confirmed in frying oils.
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Research on formation and mutagenicity of heat induced chemical contaminants in food

Han‐Seung Shin1*

1Department of Food Science and Biotechnology and Research Institute of Biotechnology and 
Medical Converged Science, Dongguk University, Korea

Heat induced various chemical contaminants in cooked foods have been discussed and analyzed since these food mutagens 
were first detected. This paper focuses on the formation and mutagenicity of chemical contaminants in cooked food and 
factors that affect its formation. It has been suggested that chemical contaminants in cooked food play a role in the aetiology 
of human cancer. Therefore, understanding the formation and mutagenicity of chemical contaminants and factors that affect 
its formation is an important issue for public health. The limited amount of data available in the literature will allow us to 
develop inhibition strategies that reduce the possible risks associated with HAA exposure. Further research needs to be done 
to provide a better understanding of how various factors and functional food components inhibit chemical contaminants 
formation and mutagenicity.
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Novel food processing engineering development for food safety and preservation

Sea Cheol Min1*
1Department of Food Science and Technology, Seoul Women’s University, Korea

Food processing engineering has been in the spotlight of food science and technology in improving food safety and 
prolonging freshness and functional‐nutritional values of foods. Currently, intervention technologies involve the addition of 
control measures into a process to reduce and prevent food safety risks. Food safety professionals are tasked with 
developing novel food processes and adding technologies to existing processes to provide additional barriers to control 
potential microbiological hazard and retard quality deterioration of foods. The goal of the research in Biological Systems 
Engineering Laboratory (B‐SEL) is to develop novel food processing engineering for increasing microbial safety and shelf life 
of foods. The research subjects of B‐SEL include the development of nonthermal food processing technologies of cold 
plasma, pulsed light plasma, dynamic high pressure, high pressure, and pulsed electric fields and the active food packaging 
technologies of antimicrobial, antioxidant, and anti‐insect packaging. Quantitative risk assessment using mathematical/ 
statistical models is also one of the major research topics. The benefits from the research include (a) development of 
effective intervention technologies, while maintaining their quality values; (b) fundamental understanding of the 
relationships between processing/food/microorganism variables and processing efficacy; (c) development of environ‐
mentally friendly food packaging with improved package properties; (d) fundamental understanding of the relationships 
between structure, composition, processing, and functional, tensile, barrier, and sensory properties of biopolymer films and 
coatings, which will benefit the development of controlled release packaging of bioactive compounds and thus designing 
functional biopolymer films and coatings; (e) development of industrial‐scale novel food/packaging processing; and (f) 
creation of potential commercial opportunity of the technologies to improve existing food products and develop new food 
products.
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Improving validity, reliability, and interpretability of consumer perception 
and acceptance measurements in sensory and consumer science

Hye‐Seong Lee1*
1Department of Food Science and Engineering, Ewha Womans University, Korea

In the last few decades, sensory science has been expanded to sensory and consumer science with a new focus of 
understanding consumer perception and preference as it relates to food quality and choice. Sensory and consumer science 
involves both consumer psychology and the dynamic interaction between consumer, situation and food. Unraveling the 
complexity of various factors affecting sensory perception and consumer behavior, requires the development of theories 
and measures that are valid cross culturally and specific to the research goals of sensory and consumer research. In this 
paper, recent developments in consumer perception and preference measurements will be introduced in regards to multiple 
product testing. By demonstrating the effects of situation/context and consumer psychographic characteristics, the 
importance of understanding the context‐dependency of consumer mindsets and its implication on consumer perception 
and affective measurements for product testing will be discussed, focusing on effects of evoking consumer context, priming 
a frame of reference, and using theoretical models to obtain the accurate quantitative output that is less measurement 
method‐dependent. 
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Development of phytoceuticals for human wellness

Ki Won Lee1,2*, Hee Yang2

1Department of Agricultural Biotechnology, Seoul National University, Korea
2Wellness Emergence Center, Advanced Institutes of Convergence Technology, Seoul National University, Korea

As human life span increases, the demand to control chronic disorders including cancer, obesity, neurodegenerative disease, 
and skin aging also increases for human wellness. Application of phytochemicals in food has benefits because it is easy to 
maintain continuous intervention by daily intake, their safety has been proven through the historical long‐term intake. 
Numerous epidemiological studies have suggested an association between the consumption of phytochemical‐rich foods 
and the prevention of chronic diseases. The goal of my group is to develop ‘Phytoceuticals’ including nutraceutical, 
pharmaceutical, and cosmeceutical products containing phytochemicals targeting specific health disorders. To achieve such 
a goal, several important steps must be conducted for research. Firstly, it is necessary to discover and identify preventive 
agents. In addition, it is important to understand how these phytochemicals modulate important cellular signaling pathways 
in our body by interacting with their specific target proteins. Furthermore, it is also necessary to develop methods for 
optimized production and processing of phytochemicals for further applications. My group has been building up a 
technological platform of ‘phyto‐bioconversion’, which includes the application of smart‐farm technology to improve the 
quality and increase the quantity as well as to change the source of phytochemicals, bioconversion technology using 
microorganisms and enzymes to produce rare phytochemicals in a larger scale, and nanotechnology to improve delivery and 
activity of phytochemicals. These technologies will help us to develop cosmeceutical, nutraceutical, and pharmaceutical 
products containing phytochemicals targeting specific health disorders. Since every individual has a different and unique 
demand of wellness, the ultimate goal of my research will be suggesting personalized diet for the ones who are willing to 
maintain a better life. Phyto‐biotechnology, as an advancing convergence technology, will play a leading role in the food 
industry including the functional food industry, by creating high value‐added products, thereby enhancing the living standard 
of the general public in the future. 
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Development of granular dextrin by dry reaction of starch 
with organic acids or anionic polysaccharides

Hyun‐Seok Kim1*
1Department of Food Science and Biotechnology, Kyonggi University, Korea

Starch materials, including native, physically‐modified, and chemically‐modified forms, have been widely used as main 
ingredients and/or additives in the processed foods. The chemically‐modified starch is known to be most effective for 
developing their textures and maintaining their end‐use qualities. However, food industries intend to avoid or minimize the 
application of chemically‐modified starches to their food products, due to the consumer’s concerns on chemically‐
synthesized food additives. To resolve the issues on their safety and acceptability, the multi‐functional granular dextrin was 
recently developed through derivatization of native starch granules with organic acids or anionic polysaccharides that were 
safer than existing reacting reagents. Further, the dry reaction systems to produce the developed granular dextrin were 
designed and constructed using semi‐dry heating, reactive extrusion, low‐temperature plasma, and UV irradiation. For 
example, citric acid‐derivatized granular dextrin materials revealed the broad spectrum of physical functionalities to replace 
the commercial products (e.g., hydroxypropylated starch, starch acetate, acetylated distarch adipate, phosphorylated cross‐
linked starch) of chemically‐modified starches. In the dry reaction fashion, reactive extrusion shortened the reaction time to 
derivatize starch granules with citric acids, which achieved the minimal browning of granular dextrin materials. The starch 
retrogradation was retarded or inhibited through semi‐dry heat reaction of protease‐treated starch granules with anionic 
pectin hydrolysates. Overall, the developed granular dextrin and its preparation method could be a versatile food material 
and eco‐friendly process, respectively, under the strict regulation of chemically‐modified starches in Korea. Thus, further 
achievements on both multi‐functional granular dextrin and dry reaction process designed for its synthesis will be 
introduced through the special poster session.
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IP-35

A novel strategy for dietary regulation of inflammatory responses through alteration 
of energy metabolism in macrophages

Seungmin Yu, Wooki Kim1*
1Department of Food Science and Biotechnology, Kyung Hee University, Korea

It is well‐established that eukaryotes utilize glucose as a major cellular energy substrate through glycolysis to the 
intermediate product of pyruvate. In an aerobic condition, pyruvate is oxidized to acetyl‐CoA, which is further oxidized 
through the Krebs cycle producing proton‐bearing molecules such as NADH and FADH2. These molecules contribute to the 
proton gradient through mitochondrial membranes resulting in the production of ATP at the expense of oxygens, for which 
the process is termed as oxidative phosphorylation. Meanwhile, in an anaerobic condition, due to the lack of oxygen 
molecules, intermediate pyruvate molecules are expensed via lactate fermentation, not oxidative phosphorylation, resulting 
in the production of protons in extracellular matrix. However, Dr. Warburg, Nobel Laureate, demonstrated that normal cells 
utilizes oxidative phosphorylation while “urgent” cells, including cancer cells and inflammatory cells, prefers lactate 
fermentation, even at the abundancy of oxygen. In experimental approaches for the elucidation of these phenomena, it 
should be highlighted that state‐of‐the‐art technology was developed to finely assess the oxygen consumption (pmoles) and 
proton production (mpH) in micromilieu of cell cultures. In this regard, our laboratory took advantages of these techniques 
and hypothesized as; dietary medium‐chain fatty acids (MCFA) differentially affect energy metabolism, i.e., oxidative 
phosphorylation vs glycolysis due to their higher affinity to aqueous cytoplasm as compared to conventional long‐chain fatty 
acids (LCFA). Indeed, MCFA treatment in mouse macrophage RAW 264.7 cells accelerated oxidative phosphorylation as 
assessed by oxygen consumption. The alteration of energy metabolism was further demonstrated to be relevant to the 
inflammatory phenotypes including transcription of lipid mediator producing genes (COX‐2 and iNOS) and pro‐inflammatory 
cytokine production (IL‐6 and TNF‐alpha). Overall, here we propose a novel strategy for dietary regulation of inflammatory 
responses through alteration in energy metabolism.
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IP-36

Development of novel preservative techniques of muscle‐based foods using high pressure

Geun‐Pyo Hong1*
1Department of Food Science and Biotechnology, Sejong University, Korea

Nowadays, novel quick freezing has been developed and some techniques have been approved as the effective quick 
freezing techniques. Nevertheless, these techniques are highly size‐dependent of foods, and alternative freezing techniques 
are required. Due to unique phase transition nature, an instant freezing of foods is theoretically possible under high 
pressure. High pressure freezing can be classified as pressure‐assisted freezing (PAF) and pressure‐shift freezing (PSF) based 
on freezing procedure. In addition, foods can be stored under high pressure and sub‐zero temperature without phase 
transition which is called as high pressure low temperature processing (HPLT). Regardless of processing type, high pressure 
process had approved as a promising technique to preserve foods for long‐term storage. However, pressure‐induced 
denaturation limits the application of high pressure process on muscle‐based foods. In the present study, effects of PAF, PSF 
and HPLT were compared at varying pressure levels using pork and abalone and evaluated the optimal processing condition 
to develop novel preservative technique using high pressure.
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P01 -001

Geographical origin discriminant analysis of chia (Salvia 
hispanica L.) seeds using hyperspectral imaging analysis

Hee-Chul Kim1*, Ji-Young Choi1, Hyeon-Jeong Lee1, Su-Hyeon 
Heo1, Se-Jin Park1, Su-In Bae1, Kwang-Deog Moon1,2

1School of Food Science & Biotechnology, Kyungpook National 
University, Korea, 2Food and Bio-industry Research Institute, 
Kyungpook National University, Korea

In this study, Hyperspectral Image Analysis of chia seeds was 
performed. the chia seeds to be used as samples were pro-
duced in Argentina, Paraguay, and Bolivia. Each sample was 
photographed in the SWIR region and the image data were 
extracted by ENVI. The extracted data were preprocessed by 
smoothing, normalization, SNV, MSC, SG-1, SG-2 method. 70% 
of the data were used for calibration, and a model for discrimi-
nating origin was constructed through PLS-DA and validated 
using the remaining 30% of the data. As a result, the 
discrimination accuracy of MSC preprocessing was the highest 
with 91.1%, and the smoothing preprocessing showed the 
lowest accuracy of 68.9%. The beta-coefficient values of the 
discriminant model developed using MSC preprocessing data 
showed that 912, 1270, 1405, 1611, and 1700 nm affect the 
discrimination of origin. Previous studies have shown that 
these wavelengths are related to moisture, fat, and fatty acids. 
As a result of examining the moisture content, fat content, and 
fatty acid content of the chia seeds, the contents of palmitic 
acid, stearic acid, oleic acid, linoleic acid, and linolenic acid was 
significantly different among all the origin.

P01 -003

Flavor characterization of cold brew coffee in 
comparison to espresso and drip coffees

Siyeon Rhi1*, Seung Taik Lim1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Characteristics of cold brew coffee were identified by comparing 
with other commercial coffees (drip coffee, espresso coffee). 
The soluble solids content per 1 mL of coffee brews were 
significantly different in the order of espresso, cold brew, and 
drip. The contents of chlorogenic acid and caffeine differed 
according to the dilution method of coffee stock solution. The 
concentration of caffeine contained in a single cup was the 
highest in hand drip and the concentration of chlorogenic acid 
was relatively low in espresso. Alcohol, aldehyde, furan, 
ketone, phenol, pyrazine, pyrrole, pyridine, sulfur compounds, 
and thiazole were identified as 10 types and 59 kinds of 
volatile components in coffee flavor components using GC-MS. 
As a result of checking the relationship between the volatile 
flavor compounds and extraction method by using PCA, a 
series of the compounds did not determine the flavor cha-
racteristics of the coffees extracted differently. Based on a 
sensory evaluation, cold brew coffee provided a relatively low 
bitter, burnt taste but gave nuttier, more chocolate-like flavor.

P01 -002

Profiling the ganglioside in edible milks by mass 
spectrometry

Hyun June Lee1*, Unyoung Kim2, Nari Seo3, Hyunjoo An3, 
Jaehan Kim1

1Department of Food and Nutrition, Chungnam National 
University, Korea, 2Glycan Co., Ltd., Korea, 3Graduate School 
of Analytical Science and Technology, Chungnam National 
University, Korea

Gangliosides are glycolipids that consist of glycans attached on 
a ceramide lipid. Gangliosides are found in mammalian fluids 
and tissues and, as a functional lipid, plays an important 
biological role such as an immune response, infant brain 
development and pathogen bindings. Analysis of ganglioside in 
milk sample is extremely difficult due to the complexity of their 
structure in fatty acid and glycan and the hindrance by huge 
amount of neutral lipids. In the study, we optimized method of 
ganglioside extraction from milk sample and analyzed their 
quantitative profiles using MS. Methanol - chloroform - water 
mixture and C18 solid phase extraction cartridge have been 
used to purify the sample. UPLC/Q-TOF provides information 
on the glycan and ceramide lipids in the gangliosides 
containing multiple structural isomers. Each ganglioside was 
quantified by the addition of internal standard and by 
UPLC/QQQ through the MRM mode.

P01 -004

Antioxidant and anit-aging activities of UVC-irradiated 
mulberry (Morus alba L.) leaves

Yeong Hee Jeon1*, Mi Jin Kim2, Sang Won Choi1
1Department of Food Science and Nutrition, Daegu Catholic 
University, Korea, 2Saimdang Cosmetic Co., Korea

UVC-irradiated mulberry leaf extract (UVC-IMLE) exhibited stronger 
antioxidant and ani-aging activities than UVC-unirradiated 
mulberry leaf extract (UVC-UIMLE). UVC-IMLE showed consi-
derable higher DPPH radical and superoxide anion radical 
scavenging activities than UVC-UIMLE. Additionally, UVC-IMLE 
exhibited higher collagenase and tyrosinase inhibitory activities 
than UVC-UIMLE. Moreover, UVC-IMLE significantly increased 
the type I procollagen synthesis, and decreased the UVA- 
induced MMP-1 expression on HS68 cells in a dose-dependent 
manner. Furthermore, UVC-IMLE exerted moderately higher 
inhibitory effect on α-MSH-induced melanin synthesis of B16F1 
cells than UVC-UIMLE. These results suggest that UVC-IMLE 
may be useful as potential sources of anti-wrinkle and white-
ning ingredients in cosmeceuticals.
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P01 -005

Isolation and identification of α-glucosidase inhibitors 
from UVC-irradiated mulberry (Morus alba L.) leaf

Yeong Hee Jeon1*, Dan Hee Park1, Chae Yeon Hwang1, Sang 
Won Choi1
1Department of Food Science and Nutrition, Daegu Catholic 
University, Korea

Methanol extract of UVC-irradiated mulberry leaves showed 
stronger α-glucosidase inhibitory activity than that of UVC 
un-irradiated mulberry leaves. Two new 2-arylbenzofuran deri-
vatives, 3',5'-dimethoxylmoracin (1) and 3',6-dimethoxyl-
moracin (2), along with four known 2-arylbenzofuran deri-
vatives, Moracin C (3), Moracin M (4), Moracin N (5), and 
chalcomoracin (6) were isolated from the UVC-irradiated 
mulberry leaves by a series of purification procedures using 
solvent fractionation and silica gel, ODS-A, and Sephadex LH-20 
column chromatography. Their chemical structures were esta-
blished on the basis of spectroscopic data analyses including 
NMR and MS, and comparing their spectroscopic data with 
those of reported values. Compound 1-5 showed potent α
-glucosidase inhibitory effects with IC50 values ranging from 1.0 
to 8.0 μM. These results suggest that 2-arylbenzofuran deri-
vatives may be mainly responsible for a potent α-glucosidase 
inhibitory activity of the UVC-irradiated mulberry leaves.

P01 -007

Identification and quantification of taurine in 
commercial beverages by high performance liquid 
chromatography coupled with tandem mass 
spectrometry (HPLC-MS/MS)

Sunyoung Kim1*, Youngtae Koo1, Bongkeun Park1, Eunjung 
Han1, Jinsoo Kim1, Jonggab Yim1, Sunyoung Park1

1Food Safety Center, Food R&D Division, Kwangdong Pharm 
Co., Ltd., Korea

This study presents a rapid analytical method using high 
performance liquid chromatography coupled with tandem 
mass spectrometry (HPLC-MS/MS) without derivatization step 
for analyzing taurine. The linear correlation coefficients (r) 
were greater than 0.998. The limit of detection and quan-
tification were from 0.95 to 2.87 ng/mg. Intra- and inter-day 
precision test expressed as the relative standard deviation 
(RSD, %) and the results were 0.96 to 5.25%. Average 
recoveries were 89.17 to 98.21%. The developed analytical 
method was applied to determine taurine in commercial 
beverages from South Korea. Taurine content in samples was 
ranged from 440.25 to 1579.38 mg/100 mL. The developed 
analytical method compared with modified AOAC method, 
which is based on dansyl chloride derivatization, to improve 
the reliability of our method. The results were not significantly 
different between the taurine contents determine by 
developed LC-MS/MS method and AOAC method (p-value> 
0.05). Therefore, our proposed analytical method may be 
useful for simply controlling the quality tools for accurate 
determination of taurine in beverages.

P01 -006

Optimization and validation of analytical method for 
development of functional food using Aster glehni

Sang Ho Lee1,2*, Hee Won Song1, Mi Kyung Lim1, Eun Hye 
Han1,2

1R&D center, Koreaeundan, Korea, 2Department of Integrated 
Biomedical and Life Sciences, Graduate School, Korea 
University, Korea

Aster glehni is an indigenous plant in Ulleungdo, has known 
that possesses various effects. Among them, recent studies 
have been shown that the ethyl acetate fraction of A. glehni
has an effect on decrease of serum uric acid by suppressing the 
formation of uric acid. Based on these data, it has been 
developed as a functional food for regulation of uric acid 
levels. In this study, the modified analytical method was 
validated for detecting marker compound which is essential for 
the development of functional foods. The method validation 
was performed on marker compound, 3,5-dicaffeoylquinic acid 
(3,5-DCQA), of 70% ethanol extracts of A. glehni. The analysis 
was performed using HPLC-PDA with Kromasil 100-5-C18 (4.6 
mm I.D. × 250 mm, 5 µm) column at 330 nm. Revised flow rate 
was determined 0.8 mL/min and total elution time of gradient 
system was 26 min. The results satisfied the acceptance criteria 
for all parameter and suggest that the new analytical proce-
dure of 3,5-DCQA would be applicable. In conclusion, it can be 
used for identification of a marker compound of 70% ethanol 
extracts of A. glehni that used in functional foods.

P01 -008

Safety evaluation of Aster glehni extracts for use as 
functional food ingredients

Eun Hye Han1,2*, Kyung Mi Lee1, Hee Won Song1, Mi Kyung 
Lim1

1R&D center, Koreaeundan, Korea, 2Department of Integrated 
Biomedical and Life Sciences, Graduate School, Korea 
University, Korea

Previous studies have identified various effects of mature Aster 
glehni extracts, but the safety has not been verified yet. Thus, 
this study was conducted the reverse mutation assay to use 
mature A. glehni extracts as a health food ingredient. In the 
mutagenicity test, A. glehni was negative in tryptophan- 
requiring strain, However, the revertant colonies of histidine- 
requiring strains TA98, TA100 under the condition of the S9 mix 
were dose dependently increased by A. glehni. In various 
studies, it was reported that the presence of histidine in test 
substance was led to result in the false positive. For that 
reason, we performed the analysis of amino acids to identify 
content of the histidine in A. glehni. And we found that A. 
glehni has the histidine. In conclusion, it was determined that 
the positive result of the Ames test could be the false positive 
since A. glehni contain histidine in it. Therefore, we suggest 
that A. glehni could be used as non-toxic material for func-
tional food.
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P01 -009

Volatile flavor compounds from Shingo pear (Pyrus 
pyrifolia cv. Niitaka)

Mi Young Kim1*, Won Ho Seo1, Ying Huang1

1Food Research Insititute, Ourhome Co., Ltd., Korea

The aim of this study was to investigate volatile flavor com-
pounds in Shingo pear. Volatile flavor compounds in Shingo
pear were analyzed by solid-phase microextraction (SPME) - 
gas chromatography-mass spectrometry (GC-MS). The influ-
ence of inorganic salts solution on the extraction ability of the 
SPME fiber was treated by adding saturated CaCl2 solution at 
the ratio of 1:20(v/v) after 0, 60, and 120 min of preparing pear 
juice, respectively. As a result, total of 22 volatile compounds 
were identified in Shingo pear. Ethyl acetate was found to be 
the most abundant volatile compound, followed in order by 
hexanal, ethyl hexanoate, ethyl 3-(methylthio)-2-propenoate, 
ethyl octanoate, and 2-hexenal. The contents of ethyl acetate 
was 13.36-19.61 ppb, which was the dominant compound in all 
samples. Total contents of volatile flavor compounds were 
31.07 ppb (control), 40.93 ppb (0 min), 27.62 ppb (60 min) and 
26.32 ppb (120 min). This result indicated that the addition of 
saline solutions could inhibit the enzymatic reaction of volatile 
flavor compounds effectively when treated as soon as juice 
preparation.

P01 -011

Vitamin B1 and B3 contents of Vietnamese fried rice

Gi-Ppeum Kim1*, Young-Sun Hwang2, Sang Hoon Lee3, 
Youngmin Choi3, Myoung-Gun Choung1

1Department of Herbal Medicine Resource, Kangwon National 
University, Korea, 2Department of Biology, University of 
Texas-Arlington, USA, 3Food and Nutrition Division, National 
Academy of Agricultural Sciences, Rural Development 
Administration, Korea

Vietnam is one of world’s richest agricultural region, and rice is 
the major crop and staple food. There are many types of rice 
cuisines in Vietnam and rice is rich in carbohydrates, the main 
source of energy. For such a reason as mentioned, Vietnamese 
food have become a natural part of our lives. However, up to 
these days, there are no such reports on its nutrients. In this 
study, 9 kinds of the Vietnamese fried rice were quantified for 
vitamins B1 and B3 contents using HPLC-DAD method. The 
content of vitamin B1 was high in the order of fried rice with 
garlic (0.139 mg/100 g), fried rice with shrimp (0.894 mg/ 100 
g) and fried rice with crab (0.125 mg/100 g). Meanwhile, the 
content of B3 was high in the order of fried rice with pineapple 
(0.993 mg/100 g), spicy fried rice (0.511 mg/100 g) and fried 
rice with seafood (0.376 mg/100 g). Also, the vitamin B3

content of fried rice with crab and fried rice with shrimp were 
lowest at 0.028 mg/100 g and 0.069 mg/100 g, respectively. 
Therefore, this study provides reliable data on the vitamins B1 
and B3 contents of Vietnamese fried rice.

P01 -010

Simultaneous analysis of phenolic compounds in Rubus 
species by UPLC-PDA

Ji Wung Kwon1*, Kyu Seo Chae1, Mi Seon Baek1, Eun Hye 
Ryu1

1Berry & Biofood Research Institute, Korea

This study was performed to establish method of simultaneous 
analysis of phenolic compounds (rutin, myricetin, kaempferol, 
caffeic acid, p-coumaric acid, ferulic acid, gallic acid, and ellagic 
acid) in Rubus species (Rubus coreanus, Rubus occiedntalis, and 
Rubus crataegifolius Bunge) by UPLC-PDA. Shiseido Cap Cell 
PAK column (C18, 4.6×250 mm, 5.0 μm) was used with a 
gradient elution system of 0.2 M ortho-phosphoric acid (pH 
1.57) and 20% 50 mM ammonium dihydrogen phosphate in 
50% acetonitrile (pH 2.60). The flow rate (1.0 mL/min), 
injection volume (10 μL) at 280, 320, and 360 nm wavelengths 
was conducted. All calibration curves of the standard compo-
nents showed good linearity (R2>0.999). The contents of ellagic 
acid, gallic acid, and ferulic acid in Rubus coreanus was signi-
ficantly higher than that others. Rutin, myricetin, kaempferol, 
caffeic acid, and p-coumaric acid in Rubus occidentalis was 
higher than Rubus coreanus and Rubus crataegifolius Bunge. 
These results suggest that this UPLC-PDA simultaneous analysis 
method can be considered as good quality of phenolic com-
pounds in Rubus species.

P01 -012

Vitamin B2 contents of Vietnamese rice noodles

Gi-Ppeum Kim1*, Young-Sun Hwang2, Sang Hoon Lee3, 
Youngmin Choi3, Myoung-Gun Choung1

1Department of Herbal Medicine Resource, Kangwon National 
University, Korea, 2Department of Biology, University of 
Texas-Arlington, USA, 3Food and Nutrition Division, National 
Academy of Agricultural Sciences, Rural Development 
Administration, Korea

Vietnamese rice noodles are popular by Koreans who are 
looking for healthy food. Also, digestion is good, nutrients are 
evenly distributed and calories are low. However, up to these 
days, there are no such reports on its nutrients. In this study, 
20 kinds of the Vietnamese rice noodles were quantified for 
vitamin B2 content using HPLC-FLD method. The content of 
vitamin B2 was high in the pad thai fried noodle (0.058 mg/100 
g) and chili sauce fried noodle (0.066 mg/100 g). The beef 
brisket tendon rice noodle (0.029 mg/100 g) was decreased 
2-folds compared with beef brisket rice noodle. Also, the 
vitamin B2 content of rice noodles and fried noodles ranged 
from 0.009 to 0.040 and from 0.030 to 0.066 mg/100 g, 
respectively. Therefore, this study provides reliable data on the 
vitamin B2 contents in Vietnamese rice noodles.
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P01 -013

Flavonoids in different parts of common buckwheat 
and tartary buckwheat during growth

Jaecheol Kim1*, Keum Taek Hwang1

1Department of Food and Nutrition, and Research Institute of 
Human Ecology, Seoul National University, Korea

Buckwheat has been known to have strong anti-oxidant 
activities. It contains various flavonoids. The objective of this 
study was to determine changes of flavonoid contents in 
stems, leaves, and flowers of common buckwheat (CB) and 
tartary buckwheat (TB) during growth. Stems, leaves, and 
flowers of the buckwheats were collected until the 50th day 
after sowing with intervals of 5 days. Buckwheat flavonoids 
were analyzed by HPLC-UV/VIS and HPLC-ESI-MS/MS. CB and 
TB flowers contained significantly higher rutin (29.5-45.3 mg/g 
(dry basis) and 64.9-79.5 mg/g, respectively) than the other 
parts. Rutin decreased in the CB flowers and increased in the 
TB flowers during growth. Quercitrin was only detected in CB 
flowers. CB flowers contained significantly higher quercitrin 
(8.1-18.8 mg/g) than quercetin (0.44-2.46 mg/g). TB flowers 
contained at least 10 times higher quercetin (20.2-30.5 mg/g) 
than CB flowers. In this study, changes of quercitrin in CB 
flowers during growth were analyzed in first.

P01 -015

Analysis of sugars in soft drink by HPLC-ELSD

Eun Jung Lee1*, Soohyun Lim1, Cheong-Tae Kim1, Seongjin 
Park1

1Food Safety Research Team, Nongshim Co., Ltd., Korea

Sugar content of food item is defined as the sum of monosac-
charides and disaccharides. Recently, sugar overconsumption 
has become a concern. Many published manuscripts have 
been, in particular, resulted from reported on child obesity, 
diabetes, dental diseases, and ADHD for increased intake of 
snacks, chocolates, and soft drink. So it is important to 
measure the sugar content of food correctly. Total sugars were 
identified and quantified in orange juice by high performance 
liquid chromatography-evaporative light scattering detector 
(HPLC-ELSD). The analytical method was confirmed and 
validated through the international proficiency test using 
orange juice including total sugars. The analytical result of total 
sugars in orange juice was 7.46 g/100 mL with 0.7 of the 
z-score compared to the assigned value of 7.15 g/100 mL by 
Food Analysis Performance Assessment Scheme. It was verified 
that the analytical method is accurate and reliable to 
determine total sugars in orange juice by HPLC-ELSD. The 
developed HPLC-ELSD method was applied to analyze total 
sugars in twenty soft drinks which were commercially available. 
The recovery rates of twenty soft drinks were 90-107%.

P01 -014

Determination of vitamin C in vitamin C emphasized 
beverages by HPLC/DAD methods

Eun Jung Lee1*, Cheong-Tae Kim1, Seongjin Park1

1Food Safety Research Team, Nongshim Co., Ltd., Korea

Vitamin C has various functions in human body which are 
protein metabolism, biosynthesis of collagen, L-carnitine, and 
neurotransmitters. In addition, it functions as an antioxidative 
effect and the absorption of dietary iron. However, it is not 
synthesized in the body, so it should be obtained from food-
stuffs. Therefore, it is necessary to provide reliable information 
about its content in foodstuffs for consumers. This study aimed 
to determine the amount of vitamin C (L-ascorbic and 
L-dehydroascorbic acids) from vitamin C emphasized beverages 
by high performance liquid chromatography with a diode-array 
detector (HPLC/DAD). An analytical method was confirmed and 
validated in Fruit purée (FAPAS proficiency test 21106 sample) 
through international proficiency test. The method was applied 
to the analysis of vitamin C contents in vitamin C emphasized 
beverages.

P01 -016

Validation of analysis method of sodium using ICP/OES

Eun Jung Lee1*, Seung Lim Baek1, Cheong-Tae Kim1, Seongjin 
Park1

1Food Safety Research Team, Nongshim Co., Ltd., Korea

Many nutrient metals are targeted for food labeling. Sodium 
that is of high interest to consumers can be found in many 
other foods. While the body needs some sodium to function, 
too much may lead to high blood pressure, which is a major 
risk factor for stroke, heart disease and kidney disease. In this 
study, we evaluated our analysis method for more accurate 
and rapid analysis. And the monitoring was performed to offer 
proper consumer-oriented information. The analysis method 
for the determination of sodium in food using inductively 
coupled plasma optical emission spectrometry (ICP-OES) was 
validated in terms of precision, accuracy, recovery and linearity. 
The results of these tests were shown as satisfactory for the 
analysis of food. The recovery yields of microwave digestion 
method were 85-110%.
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P01 -017

Regional discrimination of Agaricus bisporus mushroom 
in Korea using the natural stable isotope ratios

Seung-Hyun Kim1*, So-Yeon Kim1, Yeon-Ju An1, Yu-Jin Yang1, 
Chang Kwon1, Jae-Gu Han2, Won-Sik Kong2, Ill-Min Chung1

1Department of Crop Science, College of Sanghuh Life Science, 
Konkuk University, Korea, 2National Institute of Horticultural 
and Herbal Science, Rural Development Administration, Korea

The aim of this study was to verify the regional traceability of
Agaricus bisporus mushroom based on unique δ13C, δ15N, δ18O, 
and δ34S signatures combined with chemometric approaches. 
The δ13C, δ15N, δ18O, and δ34S values were significantly dif-
ferent among mushrooms collected from six cultivation regions 
(p<0.05). Multi-dimensional plots including the δ15N and δ34S 
values demonstrated clear regional discrimination of the Saedo 
and Saehan cultivars produced from Buyeo, Nonsan, Eum-
seong, Boryeong, or Gyeongju. Partial least-squares discrimi-
nate analysis models showed good discrimination for Saedo 
(Rx2=0.798 and Q2=0.563) and Saehan (Rx2=0.819 and Q2= 
0.894). These preliminary results can extend knowledge of 
regional isotope signatures in A. bisporus mushroom produced 
in Korea, contributing to accurate geographical authenticity 
with potential broader applications for the international 
mushroom market.

P01 -019

Organic authentication study using compound-specific 
δ13C and δ15N analysis of amino acids and fatty acids: 
Improving discrimination among organic, pesticide-free, 
and conventional rice (Oryza sativa L.)

Seung-Hyun Kim1*, Yu-Jin Yang1, So-Yeon Kim1, Yeon-Ju An1, 
Ill-Min Chung1

1Department of Crop Science, College of Sanghuh Life Science, 
Konkuk University, Korea

This study aimed to verify whether rice organic authenticity 
could be determined by the compound-specific δ13C and δ15N 
analysis of amino acid (AA) and fatty acid (FA) as increasing 
demand for the accurate tool of organic authenticity. The mean 
δ15Nbulk was a higher in organic (OR)/pesticide-free (PFR) rice 
compared to conventional rice (CR), but not significant bet-
ween OR and PFR. Some AA-specific δ13C and δ15N enabled to 
discriminate OR, PFR, or CR. δ13Cbulk was correlated with most 
FA-specific δ13C (r≥0.596), and δ15Nbulk was correlated with 
most AA-specific δ15N (r≥0.834). Following strong positive 
correlations were also of note: δ13Cisoleucine with δ13Cvaline (r= 
0.859); δ13Cleucine with δ13Cproline (r=0.844). All first component in 
3 OPLS-DA score plots were given in the clear separation 
between rice types; especially, the model for OR versus PFR 
had a good predictability (Q2Y=0.506). δ13Clysine was of the great 
contributor of all OPLS-DA models. In conclusion, this study 
considerably improves the reliability of organic authentication 
in cases where bulk stable isotope ratio analysis alone is 
insufficient for accurate discrimination of OR, PFR, and CR.

P01 -018

Comparative analysis of targeted phenolic compound in 
organic, pesticide-free, conventional rice (Oryza sativa
L.) by LC-ESI-MS/MS

Seung-Hyun Kim1*, Yeon-Ju An1, Chang Kwon1, Yu-jin Yang1, 
So-Yeon Kim1, Ill-Min Chung1

1Department of Crop Science, College of Sanghuh Life Science, 
Konkuk University, Korea

Rice (Oryza sativa L.) is the world’s third largest food crop after 
wheat and corn is used as a main source of calories by 
approximately 50% of the world’s population. As increasing the 
demand of food safety and quality assurance, we aimed to 
examine 56 targeted phenolic compounds in three polished 
rice types, organic (OR), presticide-free (PFR), and conventional 
rice (CR) cultivated across Korea in 2017. In this study, seven 
phenolic compounds such as protocatechuic acid, gentisic acid, 
p-hydroxybenzoic acid, p-coumaric acid, ferulic acid, salicylic 
acid, and caffeic acid were detected in OR, PFR, and CR samples 
interest. The distribution of total phenolic compounds detected 
in rice samples were higher in the order of PFR > CR > OR 
(p<0.0001). Ferulic acid was the most abundant phenolic found 
in all rice samples, with the order of PFR > CR > OR (p<0.0001). 
However, the all polished rice samples had small amounts of 
targeted phenolic compounds. Therefore, further study would 
need to examine more rice samples to compare nutritive 
values according to rice types.

P01 -020

Changes in volatile and non-volatile compounds of 
model kimchi through fermentation by lactic acid 
bacteria

Yun-Jeong Choi1*, Sojin Yong1, Sung-Hee Park1, Mi-Ai Lee1

1World Institute of Kimchi, Korea

As kimchi is usually produced by spontaneous fermentation, 
the environment encourages the growth of various micro-
organisms. This study carried out an analysis of the quality 
characteristics of model kimchi through fermentation by lactic 
acid bacteria (LAB; Leuconostoc mesenteroides, Leuconostoc 
citreum, Lactobacillus plantarum, Lactobacillus sakei, Weissella 
cibaria, and Weissella koreensis). The model kimchi was 
heat-treated at 60˚C for 10 min and then inoculated with LAB. 
The fermentation process was performed at 15˚C for 48 h. 
Volatile and non-volatile flavor compounds, as well as cell 
growth, pH, and sensory properties, were monitored during 
fermentation. The pH decreased rapidly in fermented with 
Leuconostoc mesenteroides and Lactobacillus plantarum, and 
sugar utilization and acid producing ability were high. The 
flavor profile of model kimchi changed according to the LAB. 
The sensory preference was higher when acetic acid and lactic 
acid were produced at the same time. There are highly 
significant positive correlations between overall acceptability 
and acetic acid (0.621), mannitol (0.769), and diallyl sulfide 
(0.661).
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Quality evaluation of commercial kimchi red pepper 
powders based on appearance

Sojin Yong1*, Yun-Jeong Choi1, Sung-Hee Park1, Mi-Ai Lee1

1World Institute of Kimchi, Korea

Red peppers (Capsicum annum L.) are a condiment vegetable 
containing abundant functional components. Most of these 
peppers are consumed as powder, and the powder is used in 
kimchi, gochujang, and sauce. In this study, particle size, 
moisture contents, CIE Lab, ASTA, and electronic eye were 
investigated for the quality monitoring of 24 species of red 
pepper powder. The moisture contents of the kimchi red 
pepper powders range from 7.36 to 15.24%, and the particle 
size ranged from 300 to 100 μm. CIE Lab color showed the 
highest for R-19 samples. The ASTA values of kimchi red pepper 
powder ranged from 50.41±6.95 to 97.01±4.36. Correlation 
coefficients between CIE Lab and moisture contents were 
negative correlation (-0.323 to -0.396), but ASTA showed low 
correlation (0.028-0.180) with CIE Lab. Analysis of the kimchi 
red pepper powders using an electronic eye showed that 33 
color codes were represented by RGB and CIE Lab. CIE Lab 
chromaticity and electronic eye were able to distinguish 
between samples and chromaticity difference of red pepper 
powder was confirmed. The results of this study indicate that 
these data can be provided as basic data for use as a quality 
indicator.

P01 -023

Monitoring of natural sweeteners in food using HPLC

Youjin Shin1*, Ayoung Kim1, Jung-Bok Kim1, Jae-Wook Shin1

1Korea Advanced Food Research Institute, Korea

The sweet component obtained from stevia leaves belonging 
to chrysanthemum family originated from South America 
region has steviol as its basic structure, stevioside and ribau-
dioside A. These components such as α-glucosyl stevioside and 
α-glucosyl ribaudioside A obtained from an enzyme reaction 
with α-glucosyl transferase are referred to enzyme-treated 
stevia. Stevioside is known to be 300 times higher than sugar, 
and it is used in various food types. In Korea, stevioside and 
enzyme-treated stevia have been prescribed in the Food 
Additives Revision, so they can not be used for sugar, glucose, 
syrup, and honey. However, in the European Union (EU), Stevia 
rebaudiana Bertoni is classified as unapproved food and is not 
allowed to be added to food. Nevertheless, studies on the 
content evaluation of stevioside and enzyme-treated stevia in 
various food groups are insufficient and it is difficult to manage 
the proper use of food additives. In this study, stevioside and 
ribavidoside A of natural sweeteners of food are standard 
solution and the purpose of this study was to analyze the 
content of natural sweeteners by using liquid HPLC.

P01 -022

Change of physicochemical characteristics and sensory 
evaluation of fermented wheat for the development of 
law-salt gochujang

Kwang Kun Park1*, Joo Hee Kim1, Jin Seon Kim1, Ji In Park1, 
Eun Ju Yang2, Sang Ho Oh1

1Maeilfoods Co., Ltd, Korea, 2Jeonnam Bioindustry, Korea

For the development of industrial scale low-salt gochujang, the 
salt concentration of fermented wheat (FW) was varied from 
9.5 w/w% by control to 7.0, 7.5, and 8.0 w/w% by samples. The 
fermentation and maturing was performed during 30 days at 
28°C and the physicochemical properties and sensory eva-
luation of FW were investigated. The content of free amino 
nitrogen (FAN) was increased gradually until to 25 days and 
decreased a few by all samples. FAN content of the control 
after 30 days was 243.5 mg% and 346.47, 326.03, and 267.60 
mg/% by samples of lower salt concentration of 7.0, 7.5, and 
8.5 w/w%, respectively. By control and all samples, pH values 
were decreased slightly until 25 fermentation days and not 
changed then after. By all probes, according to the result of 
Hunter L, a, and b value measuring, lightness of fermented 
wheat were slightly decreased, redness and yellowness of 
those were increased during the fermentation. By sensory 
evaluation of FW, umami taste of the low-salt FW were slightly 
higher than control, but reveals no significant differences 
between samples.

P01 -024

Safety evaluation of food preservatives
Ayoung Kim1*, You Jin Shin1, Jung Bok Kim1, Jae Wook Shin1

1Korea Advanced Food Research Institution, Korea

As increase of a double-income family and single households, 
dietary life has been simplified and it increased intake of 
instant food and processed food. Also, development of food 
industry allowed consumers to eat various food in a retorted 
form. In this change, intake of food preservatives is increasing. 
The media often only emphasizes harmfulness of food pre-
servatives, so consumer tend to have certain level of anxiety 
and repulsion. To reduce this problem, we need to do scientific 
analysis and have objective harm evaluation. These will 
improve consumers’ understanding about food additives, 
moreover, make food industry more reliable. In food additives 
harm evaluation, exposure evaluation is the most accurate 
method and requires monitoring and the food's consumption. 
With our research, from market survey and statistical data, we 
collected samples of food that actually is sold and intaken. We 
comply with Korean Food Standards Codex's general test 
method, steam distillation, to make test solution and use 
HPLC-PDA to analyze. We hope the research result will assure 
present state of food preservatives intake and would be used 
as base data when revise food additives standard.



429

2018 KoSFoST International Symposium and Annual Meeting

P01 -025

Rapid identification of gamma-irradiated soybeans 
using SPME-GC/MS

Beom-Seok Song1*, Ki-Chang Lee1, Jae-Kyung Kim1, Ha-Young 
Park1, Jong-Heum Park1

1Korea Atomic Energy Research Institute, Korea

This study was conducted to verify the efficiency of a rapid 
identification method for gamma-irradiated soybeans using a 
gas chromatography mass spectrometry coupled with solid 
phase microextraction technique (SPME-GC/MS). Among 
hydrocarbons derived from lipid by irradiation treatment, 
1,7-hexadecadiene was tentatively selected as a marker for 
identification of gamma-irradiated soybeans through a GC/MS 
analysis, because the compound was only detected in irra-
diated samples (0.1-5.0 kGy) with a dose-dependent increase. 
For the SPME-GC/MS analysis, the hydrocarbon marker was 
detected at the highest amount, when the volatile compounds 
of samples were extracted at 120˚C for 60 min with a 
carboxen/polydimethylsiloxane fiber. Furthermore, all the 
samples gamma-irradiated at more than 0.1 kGy were correctly 
identified as irradiated ones under the optimal analysis 
condition of SPME-GC/MS. Thus, this result will contribute to 
establish a rapid identification method for irradiated food, 
since SPME-GC/MS does not need times for extraction with 
organic solvents and purification of the analyte compared to 
GC/MS analysis.

P01 -027

Screening of natural plants for the production of aged 
black ginger composites for improvement of 
hyperlipidemia

Hwi Geon Cheon1*, Hun Hwan Kim1, Soo Jung Lee2, Kyung 
Tea Jung3, Seung Yong Kang3, Nak Ju Sung1,4

1Department of Food Science and Nutrition, Gyeongsang 
National University, Korea, 2Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 3Namhaegun 
Blackgarlic Co., Ltd., Korea, 4Research Institute of Natural 
Science, Gyeongsang National University, Korea

Platycodon grandifloras (A), Polygonum multiflorum (B), Eleu-
therococcus senticosus (C), Cornus officinalis (D), Lycium chinense 
(E), Rubus coreanus (F), Schisandra chinensis (G), Zizyphus jujube 
(H), Pseudocydonia sinensis (I), Inonotus obliquus (J), Ponus 
sylvestris (K), Camellia sinensis (L), and Morus alba (M) were 
selected by literature review, to produce the effective aged black 
ginger composites for improving hyperlipidemia. They were 
analyzed for the antioxidant activities as well as, total phenolics 
and flavonoids, after extraction with water and 70% ethanol. The 
DPPH and ABTS radical scavenging activities of all extracts were 
higher in order of F, L, K and M. The reducing power by FRAP was 
the highest in water and ethanol extracts from L. Total phenol 
contents of all extracts were higher in order of F, L, J and K, but 
total flavonoid contents were higher in order of J, L and F. 
Therefore, R. coreanus (F; raspberry), C. sinensis (L; green tea), M. 
alba (M; mulberry leaves) and I. obliquus (J; Chaga) are excellent 
in antioxidant activity, which is considered to be suitable for the 
production of composites of aged black ginger.

P01 -026

Physicochemical properties and antioxidant activities of 
aged black ginger during heat treatment processing

Hun Hwan Kim1*, Soo Jung Lee2, Hae In Kim1, Sung Hee Kim1, 
Yoon Ho Chung3, Nak Ju Sung1,4

1Department of Food Science and Nutrition, Gyeongsang 
National University, Korea, 2Institute of Agriculture and Life 
Science, Gyeongsang National University, Korea, 3Namhaegun 
Blackgarlic Co., Ltd., Korea, 4Research Institute of Natural 
Science, Gyeongsang National University, Korea

Physicochemical properties and antioxidant activities in aged 
black ginger during 5 heat treatment for 20 days, as soon as 
80°C (step 1), 75°C (step 2), 70°C (step 3), 80°C (step 4), and 
65°C (step 5) for 4 days each step. The moisture content of 
black ginger was significantly decreased with aging. The 
lightness and ΔE were significantly decreased to step 5. Free 
sugar contents decreased after step 3. Contents of oxalic acid 
in aged black ginger were the highest. Maleic and citric acids 
contents were gradually decreased after step 2. The contents 
of gingerols significantly decreased with aging, but the content 
of shogaol was the highest at step 2 and then significantly 
decreased, however its content was about 17.7 times higher 
than that of fresh ginger. Total phenolic contents of black 
ginger were significantly increased to step 1-2. Flavonoids 
contents were not significantly different after step 3. Anti-
oxidant activities were decreased at step 2 than step 1, but 
gradually increased to step 4. In terms of the color intensity, 
gingerol and shogaol contents, and antioxidant activities 
according to aging step, there are considered that ginger 
should be aged up to steps 3 and 4.

P01 -028

Classification of salt using hyperspectral short wave 
infrared (SWIR) image analysis

Ji-Young Choi1*, Hyeon-Jeong Lee1, Hee-Chul Kim1, Su-Hyeon 
Heo1, Su-In Bae1, Se-Jin Park1, Kwang-Deog Moon1,2

1School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 2Food and Bio-industry Research 
Institute, Kyungpook National University, Korea

A variety of salt classification methods were studied using 
hyperspectral image analysis. Samples were prepared by sun 
dried salt (SDS), halite (HAL), refined salt (REF), and NaCl (NAC). 
Hyperspectral image analysis was performed in the short wave 
infrared (900-2500 nm) range and a classification model of salt 
was developed using PLSDA method. As a result of analyzing 
the hyperspectral reflectance value, it was confirmed that the 
vicinity of 1923 nm related to the O-H bond of moisture is the 
most influential wavelength for the development of the 
classification model. The classification results of the PLSDA 
model pretreated with various methods (SNV, MSC, Smoo-
thing, Normalize, SG-1, and SG-2). The order of the pretreat-
ment methods according to increasing accuracy of classifi-
cation of the roasting defected beans was as follows: SNV, 
MSC, SG-1, Normalize, SG-2, Raw, Smoothing. For minimizing 
the scattering noise, SNV and MSC pre-processing seems to be 
the most accurate at 99.5% accuracy. In conclusion, hyper-
spectral image analysis can be used to judge the kind of salt 
easily by non-destructive method.
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P01 -029

Discrimination of garlic origin using fourier transform 
near infrared spectroscopy

Hyun Jung Kim1*, Byeong Gon Sin1, Ji Hye Lee1, Dong Jin 
Kang1, Eun Hee Jang1, Hye Kyung Kim1

1Experiment Research Institute, National Agricultural products 
Quality management Service, Korea

Garlic is an important agricultural product for Korean's diet. 
Consumers' interest in good quality food, such as label with 
origin, however, there has been constant occurrence of illegal 
distribution of Chinese products because lower price garlic 
than domestic one has been imported from China. Therefore, it 
is urgent to establish the origin discriminant method of origin- 
mixed garlics for protection both producers and consumers. 
The objective of this study was to establish the method of 
discrimination of garlic origin using FT-NIR spectral data. The 
samples used in the study were 105 garlic samples (domestic 
50 samples, foreign 55 samples), 455 samples were prepared 
by mixing (at a 10% rate) the domestic and foreign samples. 
The spectra were analyzed FT-NIR. As a result, 48 of 50 
domestic samples were identified as domestic ones and 53 of 
55 foreign samples were identified as foreign ones. When 
mixed with 40-60% of domestic and foreign samples, the 
discrimination accuracy was 96%. The overall discriminant 
accuracy was 96.2%, confirming the country of origin. As a 
result, this origin discriminant method is expected that the 
origin of unknown garlic can be identified easily and quickly.

P01 -031

Prospect of electronic sensing as an alternative to 
photostimulated luminescence technique in the 
detection of irradiated black pepper powder

Minji Choi1*, Yunhee Jo1, Namhyeok Chung1, Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Consumption of irradiated black pepper has raised concerns in 
Korea. Codex, European, and Korean standards do not recom-
mend photostimulated luminescence (PSL) to screen irradiated 
black pepper. We explored the applicability of electronic 
sensing as substitute to PSL in the screening of 1, 5 and 10 kGy 
electron beam irradiated black pepper powder. PSL was 
negative for non-irradiated as well as 1 and 10 kGy irradiated 
samples with <700 photon counts (PCs)/min, while 5 kGy 
samples showed intermediate values between 700-5000 
(PCs)/min. With E-nose and E-tongue, the principal component 
analysis (PCA) of volatile compounds and taste attributes 
showed distinct patterns for irradiated samples at each 
absorbed dose as well as the control. PC1 of E-nose and 
E-tongue represented 99.92 and 93.86%, respectively. Volatile 
compounds increased at higher irradiation dose, especially 
gamma-terpinene. Similar changes were observed in the 
saltiness of samples. PSL and E-sensing results were verified by 
thermoluminescence (TL) with specific glow curves between 
150 and 250°C revealing TL glow increases along with irradi-
ation doses. In conclusion, E-sensing can serve as potential 
alternative methods.

P01 -030

Development and validation of ethyl carbamate 
analysis methods in various food matrixes by using 
GC/MS

Sehun Choi1*, Jiung Lim1, Myung-Sub Chung1, Jihyun Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Ethyl carbamate (EC), also known as urethane, is a probable 
carcinogen (IARC, Group 2A) and found in fermented foods and 
alcoholic beverages. EC is formed through a reaction between 
ethanol and either cyanate or N-carbamyl compounds. The aim 
of this study was to develop analytical methods for EC in 
various food matrices using GC/MS. Solid supported liquid 
extraction was used for the analysis of EC in pomegranate 
juice, corn oil, margarine, and 35% alcohol. Differences from 
AOAC procedure included use of EC-d5 as internal standard. In 
order to improve extraction efficiency, dilution of alcohol 
content and removal of lipophilic compounds were performed. 
For the accurate analysis of EC in the low pH food, neutra-
lization process (pH=7.0) was additionally required. The 
standard curve had a high linearity (R2=0.999) in all evaluated 
food matrices. LOD and LOQ were in the range of 0.22-0.60 
ng/g and 0.66-1.26 ng/g, respectively. The recovery rates 
ranged from 88.8 to 108.2%. Intra- and inter-assay precision 
ranged from 1.0 to 12.9% and 1.75 to 11.3%, respectively.

P01 -032

Identification of PSL and TL detection markers and 
electronic tongue patterns in irradiated dried shrimps

Namhyeok Chung1*, Sudha Rani Ramakrishinan1, Hyun-Kyu 
Kyung1, Minji Choi1, Joong-Ho Kwon1

1School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Food irradiation implementation using ionizing energies like 
gamma ray, electron beam, and X-ray is now in reality for 
permitted commodities and subsequent detection methods for 
irradiated foods are mandatory. Dried shrimps subjected to 
irradiation at 0, 1, 4, and 7 kGy with the above three energies 
were analyzed. PSL analysis of non-irradiated samples showed 
negative results with less than 700 photon counts (PCs)/min, 
and irradiated samples were positive with more than 5,000 
PCs/min. Principal component analysis of taste components 
obtained using e-tongue showed total occupancy rate of 
98.64%. Sour and saltiness significantly increased with irradi-
ation doses in all the samples, while umami specifically 
increased in X-ray irradiated samples, implying that this could 
be used as a quick discrimination marker of irradiated 
products. TL analysis confirms that the background weak 
signals were observed in non-irradiated samples at 300°C, 
while irradiated shrimps showed maximum glow peaks at 
150-250°C. TL ratio (TL1/TL2) of 0.1 or more was confirmed as 
a detection marker for irradiated dried shrimps with three 
irradiation sources.
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P01 -033

Effect of Curcuma longa L. extract on the composition 
of free amino acids in laver jangajji using fish soy sauce

In-Seon Lee1*, Jae-Eun Jeon1, Young-Ho Kwon1, Hee-Won 
Yang1

1Department of Food and Nutrition, Kunsan National 
University, Korea

In this study, the existing fish soy sauce prepared for the 
seasoning of laver was replaced with Curcuma longa L. extract 
(CLE) by 0, 10, 20, and 30% to produce the seasoned laver 
thereof and the content of free amino acid therein was 
analyzed to improve the quality of laver jangajji and to provide 
basic data for the food industry to produce high value added 
laver products. The results of analysis revealed a total of 22 
kinds of free amino acid and derivatives (fifteen kinds of free 
amino acid and seven kinds of amino acid derivatives) were 
contained in the laver jangajji. The three major free amino 
acids in the laver jangajji were alanine, glutamic acid, and 
lysine. The content of free amino acid and derivatives tended 
to be increasing in accordance with the increasing content of 
CLE. A principal component analysis was also carried out and 
the fourteen kinds of amino acid, except for the arginine, were 
analyzed as the ones of the first principal component.

P01 -035

Analysis of heartburn compounds in decaffeinated 
coffee, stomach-friendly coffee and germinated coffee

Chan Song Jang1*, Tae Hyeon Kim1, Kwang Won Hong1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

As coffee consumption increases, the number of people 
suffering from heartburn is increasing. Chlorogenic acid, N- 
methylpyridinium, catechol, caffeine, trigonelline, and pyro-
gallol in coffee are known to be related to heartburn. In this 
study, we analyzed amounts of these materials in two 
decaffeinated coffee (Pilducup, Tom N Toms), two stomach- 
friendly coffee (prodomo and low-acid coffee), and germinated 
coffee to develop coffee with less heartburn. Amounts of 
N-methylpyridinium in decaffeinated coffee were 48-108% 
higher than those in Bluemountain coffee used as a control. 
Amounts of N-methylpyridinium and chlorogenic acid in 
stomach-friendly coffee were 16-65% and 20-70% higher than 
those in the control, respectively. However, their amounts of 
caffeine were similar. In the case of germinated coffee, amounts 
of caffeine, chlorogenic acid and N-methylpyridinuim were 
decreased 10-20% compared to those in the control.

P01 -034

Optimization of extraction conditions for total 
anthocyanins in Campbell early grape

Eunmi Koh1*, Dayeon Ryu1

1Major in Food and Nutrition, Division of Applied Food 
System, Seoul Women’s University, Korea

Campbell early grape is the most consumed (7.49 g/day) grape 
cultivar in Korea. Many bioactive compounds such as anth-
ocyanins has been found in the grape. This study aimed at 
optimizing conventional water extraction conditions for the 
maximum yield of total anthocyanins from Campbell early 
grape. Response surface methodology with a five-level, three- 
factor central composite design was employed using 19 
experiments. Three independent variables were as follows: 
solid-liquid ratio (X1, 1/20-1/60 g/mL), extraction time (X2, 
30-90 min), and extraction temperature (X3, 30-60°C). The R2 of 
total anthocyanins was 0.9435 and lack of fit was not 
significant, indicating that the second order polynomial model 
fits well. Extraction temperature significantly affected total 
anthocyanins content. The optimum conditions were solid- 
liquid ratio of 1/49.44 g/mL, extraction time of 99.66 min, and 
extraction temperature of 69.9°C. At the optimum point, 
experimental and predicted value of total anthocyanins 
content were 136.65 and 143.926 mg/100 g. These results 
indicate that water extraction conditions optimized in this 
study can be used as a functional ingredient without removal 
of organic solvent.

P01 -036

Rapid analysis of iminoctadine considering the pH 
characteristics of agricultural products

Dae-Woon Kim1*, Na-Ri Shin1, Mi-Ra Ko1, Seok-Hee Jin1, 
Ki-Hyeob Ko1, Wook-Won Ha1, Dong-Soon Kim2

1National Agricultural Products Quality Management Service, 
Jeju Provincial Office, Korea, 2Faculty of Bioindustry, College 
of Applied Life Science, Jeju National University, Korea

This study was carried out to improve current methods for 
residual iminoctadine in agricultural products and to develop a 
method for rapid and easy quantitative analysis. This improved 
method was performed by adjusting to the proper pH level 
(8.5), using the polarity column (Hilic) and using plastic 
materials during the pretreatment process in consideration of 
physicochemical characteristics of the iminoctadine compo-
nent. The pH level of each sample (mango, citrus, apple, pear, 
and tomato) was briefly adjusted. The peak shape was improved, 
the signal sensitivity was increased, the limit of detection was 
lowered, and especially the reproducibility was enhanced. As 
the result, the recovery rates were in the range of 73.1-104.8%, 
the standard deviations were less than 5.0%, the quantitation 
limits were below 0.006 mg/kg and the coefficient of variation 
of reproducibility was 4.1% in 10 consecutive measurements at 
0.005 mg/kg.
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Comparative study of phenolic compounds in soybean 
(Glycine max L.) flour according to storage condition 
and duration

Ill-Min Chung1*, Yu-Jin Yang1, Yeon-Ju An1, So-Yeon Kim1, 
Chang Kwon1, Seung-Hyun Kim1, Koan-Sik Woo2

1Department of Crop Science, College of Sanghuh Life Science, 
Konkuk University, Korea, 2Department of Central Area Crop 
Science, National Institute of Crop Science, Rural Development 
Administration, Korea

Soybean (Glycine max (L.) Merrill) contains various nutrients 
and bioactive phytochemicals and is consumed in a wide variety 
of forms such as tofu, soy milk, natto, and soybean flour. The 
composition and content of phenolic compounds in soybean 
can be varied according to genetic and environmental factors, 
and also the various food processing such as fermentation, 
heating, pressuring, roasting, and drying can affect the compo-
sition of phenolic compounds in soy foods. Thus, the content 
and composition of phenolic compounds in raw and roasted 
soybean flour during storage for 1 year at three different 
conditions of storage were analyzed by using LC-MS/ MS in an 
attempt to figure out the effects of condition and duration of 
storage on the profile of phenolic compounds in soybean flour. 
This study showed that the composition and content of 56 
targeted phenolic compounds in raw and roasted soybean flour 
were affected by the storage condition and duration, and the 
above results would enable to provide the basic information 
about the changes of beneficial phenolic compounds in soybean 
flour according to the storage condition and duration.

P01 -039

High-throughput SNP genotyping analysis to QTL for 
rice allelopathy traits

Ill-Min Chung1*, Joohyun Lee1, Gi-Won Cho1, Chang Kwon1, 
So-Yeon Kim1, Yeon-Ju An1, Yu-Jin Yang1, Seung-Hyun Kim1

1Department of Crop Science, College of Sanghuh Life Science, 
Konkuk University, Korea

Allelopathy to suppress surrounding weeds by exporting 
allelochemical may be alternative rice weed managing method. 
So, introducing allelopathy trait into the parents’ line for F1 
seed production in rice will be beneficial. In this study, a total 
of 160 of F8 RILs developed from the cross between Nongan 
(low allelopathic cultivar) and Sathi (high allelopathic cultivar) 
were used. The distribution of the performance was followed 
as normal distribution and the result of QTL analysis, candidate 
QTLs in chromosome 3 and chromosome 6 were detected. 
These QTLs are related to root length and the range of LOD 
score was from 2.9 to 5.9 and PVE (phenotypic variance 
explained) range was from 2.2 to 11.6%. Identifying genes 
related allelopathy using RIL populations requires much time 
and labor from phenotyping to genotyping. However, the 
equal-compartment-agar-method which is laboratory test and 
high-throughput SNP genotyping method using Fluidigm chips 
can analyze candidate genes quickly and accurately. Our 
findings extend the understanding on allelopathic effect in rice 
and provide valuable information about the environmental- 
friendly control manner in paddy field.

P01 -038

Comprehensive profiling study of targeted phenolic 
compounds in 647 rice (Oryza sativa L.) genetic 
resources by LC-ESI-MS/MS

Ill-Min Chung1*, Yeon-Ju An1, Chang Kwon1, So-Yeon Kim1, 
Yu-Jin Yang1, Seung-Hyun Kim1

1Department of Crop Science, College of Sanghuh Life 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 nutraceuticals like some phenolic sub-
stances. In this study, the mean of total phenol content was of 
1422.6 μg GAE/g, ranging 83.1 μg GAE/g and 7567.1 µg GAE/g. 
Thirty rice varieties selected based on total phenol content 
measured were further analyzed by LC-MS/MS for a compre-
hensive profiling on targeted rice phenolics. Six phenolic acids 
and five flavonoids were found in rice samples selected. 
Protocatechuic acid and catechin were the major phenolic 
compounds detected in rice grain. Besides, the total phenol 
content was correlated with the sum of phenolic acids (r=0.64) 
and the sum of flavonoids (r=0.74), respectively. Our results 
improve the understanding on phenolic metabolites profiling in 
rice genetic resources and also provide valuable information to 
rice breeders interested in the breeding of functional rice 
variety.

P01 -040

Method validation and quantification of lignans in the 
fruits of Korean omija (Schisandra chinensis) by 
cultivation region

Yun Sook Jeong1*, Byung Soon Hwang1, Sung Min Oh1, Gi 
Chang Kim1, Young Hee Park1, In Guk Hwang1

1Department of Agrofood Resources, National Academy of 
Agricultural Science, Rural Development Administration, Korea

Korean omija (Schisandra chinensis: SC) has been produced 
mainly in Gyeongsanbuk-do and Jeollabuk-do. The research 
was conducted to investigate lignans (schizandrin, schizandrin 
A, gomisin A, gomisin G, gomisin H, gomisin J, and gomisin N) 
contents in fruit of SC by cultivation region. The methods for 
determining lignans were validated by determining specificity, 
linearity, limit of deterction (LOD), limit of quantification (LOQ), 
precision, and accuracy using UPLC. Among the lignans, 
schizandrin was the most abundant lignan (3.90-6.70 mg/g DW 
(dry weight)) followed by gomisin N (2.83-4.64 mg/g DW). 
Schizandrin A and gomisin A were about 1 mg/g DW, and 
gomisin G, gomisin H, and gomisin J were less than 0.5 mg/g 
DW. Seven lignans contents of SC were 9.15-15.21 mg/g DW. 
SC by cultivation region has different contents of lignan but no 
significant difference in contents. This information might be 
useful to food scientists and should be explored for functional 
food development.
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P01 -041

A Study on ginsenoside analysis and anti-inflammatory 
effects of ginseng leaf extracts with different extraction 
methods

Miae Bang1*, Sukjung Kim1, Boyeon Shin1, Boram Jeong1, 
Jonggi Jeong1

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea

In this study, Ginseng leaf extract was produced for the 
development of functional food material, and ginsenoside 
analysis and cell activity evaluation were carried out. The 
ginsenoside content was quantitatively analyzed via HPLC and 
the activity was analyzed for activity of cytotoxicity and 
antiinflammatory effect using NO measurement method. Eva-
luation of cell activity was carried out with extract having the 
highest content of ginsenoside. These results indicated that 
Ginseng leaf extracts could have the functional effects when 
they are added as ingredients in funtional food.

P01 -043

Analysis of tocopherol in spinach and cabbage using 
standard addition-isotope dilution liquid 
chromatography mass spectrometry method 
(SA-IDMS-LC/MS)

Minkyung Sung1,2*, Joonhee Lee1, Byungjoo Kim1

1Center for Analytical chemistry, Division of Chemical and 
Medical Metrology, Korea Research Institute of Standards and 
Science (KRISS), Korea, 2Department of Chemistry, Chungnam 
National University, Korea

Tocopherol is a chemical name for vitamin E, which has four 
homologues; α, β, γ, and δ. Tocopherol is difficult to accurately 
analyze in complex foods due to its oxidative nature. This study 
aims to develop a standard addition isotope dilution mass 
spectrometry (SA-IDMS) method to determine α, γ-tocopherol in 
spinach and cabbage. The sample was treated with saponi-
fication at 80°C for 3 h and then conducted liquid-liquid extr-
action with hexane. The separation was carried out isocratic 
condition with 100% methanol (10 mmol/L ammonium acetate) 
and the column was compared with Atlantis C18 (3 µm, 2.1 mm x 
150 mm) column and the Cadenza C18 (3 µm, 4.6 mm x 250 mm) 
column. Mass spectrometry analysis was conducted in the 
negative mode of electrospray ionization. Selected reaction 
monitoring mode was applied to detect the collisionally induced 
dissociation channels of m/z 429 → 163 for α-tocopherol, m/z
435 → 169 for α-tocopherol-d6, m/z 415 → 149 for γ-tocopherol, 
m/z 419 → 153 for γ-tocopherol-d4. The developed method was 
performed with excellent repeatability and reproducibility, and 
will apply to other leafy vegetables like lettuce, romaine, or 
chicory.

P01 -042

Analysis of polycyclic aromatic hydrocarbons (PAHs) in 
olive oil using isotope dilution-gas chromatography 
mass spectrometry

Hyunjeong Ju1,2*, Song-Yee Baek1, Byungjoo Kim1

1Center for Analytical Chemistry, Division of Chemical and 
Medical Metrology, Korea Research Institute of Standard and 
Science (KRISS), Korea, 2Department of Chemistry, Chungnam 
National University, Korea

Polycyclic aromatic hydrocarbons (PAHs) are carcinogenic and 
endocrine disrupting chemicals, which can be generated during 
food preparation process such as frying, grilling, or smoking 
with high temperatures. Especially, edible oils can be contami-
nated by PAHs. Because PAHs have low-polarity and persis-
tence, they remain in high-fat foods, in the environment, and 
in our bodies. Thus, several countries are adopted regulations 
to limit their content in edible oils. In South Korea, the 
maximum residue limit of benzo(a)pyrene is below 2 μg/kg in 
edible oils. In this study, isotope dilution (ID)-GC/MS method 
as a higher-order reference methods was developed for the 
accurate determination of four PAHs in olive oil. The sample 
treatment procedure includes liquid-liquid extraction (LLE) and 
solid phase extraction (SPE) with dual-layer (C18-florisil) and 
NH2 cartridge. The analytes were baseline-separated using a 
DB-EUPAH capillary column (60 m×0.25 mm×0.25 μm) and 
quantitated by SIM mode in GC-MS (Agilent 7890 GC/Jeol JMS 
800D-UF MS). The ID-GC/MS method was validated in terms of 
accuracy, repeatability and reproducibility, limits of quanti-
fication(LOQs), and assessment of uncertainty.

P01 -044

Analysis of volatile compounds in soymilk by 
SPME-GC/MS

In Hyuk Yeo1*, Jae Kwon Choi1, Moon Haeng Huh1, Jeom 
Seon Park1

1Central Research Institute, Dr. Chung`s Food Co. LTD., Korea

Volatile compounds are one of the most important parameters 
for determining a food flavor. In this study, we demonstrated to 
analyze volatile compounds in soymilk using a solid-phase 
micro-extraction (SPME) combined with gas chromatography- 
mass-spectrometry (GC/MS). Volatile compounds were extr-
acted in diluted soymilk with DW (1:1) for 30 min at 25, 40, 
60°C under ultrasonic treatment or non-treatment. The 
extracted volatile compounds were separated with a HP-5MS 
column and identified based on National Institute of Standards 
and Technology (NIST) MS spectra library and reference 
materials. It was found that the major six compounds were as 
follows, hexanal, 1-hexanol, benzaldehyde, 1-octen-3-ol, 2-pen-
tylfuran, and nonanal. Volatile compounds were significantly 
increased under the ultrasonic treatment at 60°C for 30 min 
condition compared to other conditions. The deviations of 
repeated measurements were respectively 5 to 8% in three 
repetitions. In the present study, results were confirmed that 
SPME-GC/MS analysis could be used in the determination of 
the volatile compounds in soymilk.
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P01 -045

Physicochemical characteristic, antioxidant composition 
and activity of Aronia melanocarpa at different stage 
of maturity

Youngjae Shin1*, Haejo Yang2, Hyeongyeol Yun1, Hyunjeong 
Park2, Young-Jun Kim3

1Department of Food engineering, Dankook University, Korea, 
2Department of Environmental Horticulture, Dankook 
University, Korea, 3Department of Food Science and 
Technology, Seoul National University of Science and 
Technology, Korea

Three cultivars of Aronia melanocarpa (‘Viking’, ‘Mckenzie’, and 
‘Kingstar K1’) harvested in Chungbuk, Korea were used for this 
study. The objective of this study was to investigate the physi-
cochemical characteristics, antioxidant compositions, and 
activities of A. melanocarpa at three different maturity stage (red 
tip, red, and dark purple). Sorbitol, glucose, and fructose were 
major sugars. Malic acid was the dominant organic acid in all 
cultivars and they were tended to increase as fruit ripen. Total 
flavonoid and total phenolic contents decreased from red tip to 
dark purple stage of fruits but total anthocyanins content 
increased during ripening. The antioxidant activity using DPPH 
and ABTS methods also decreased during ripening. Quantifi-
cation of individual phenolic compositions were analyzed using 
HPLC and catechol and chlorogenic acid were the most predo-
minant compounds and they decreased as ripeness increased. 
The Pearson correlation among flavonoids, phenolics, and 
antioxidant activities showed that they were highly correlated. 
We conclude that the high amounts of phenolics including 
catechol and chlorogenic acid contributed to the antioxidant 
activity of aronia.

P01 -047

Analysis of phenolic and antioxidant compounds in 
laphet, Myanmar fermented tea leaves

Bo Bo1,2*, Nam Soo Han1

1Brain Korea 21 Center for Bio-Resource Development, 
Division of Animal, Horticultural, and Food Sciences, 
Chungbuk National University, Korea, 2Biotechnology 
Research Department, Ministry of Education, Kyaukse, 
Myanmar

Laphet is a Myanmar fermented tea leaves which has a long 
eating habit but scientific study of laphet has not been done 
enough. Twenty four laphet samples were collected from 
different parts of Myanmar. Polyphenol contents, flavonoid 
contents, DPPH, and ABTS radical scavenging activities were 
analyzed. Some flavonoid compounds were also analyzed by 
HPLC. Total polyphenol contents ranged from 5794±349 to 
1444.1±29.8 mg GAE (gallic acid equivalent)/100 g sample and 
total flavonoid contents ranged from 631.9±57.0 to 9590±1035 
mg CE (catechin equivalent)/100 g. DPPH activities ranged from 
869±414 to 10068.2±77.6 mg AEAC (ascorbic acid equivalent 
antioxidant capacity)/100 g. ABTS activities ranged from 
204±27.6 to 689±25.7 mM TEAC (trolox equivalent antioxidant 
capacity)/g. Apigenin was not detectable in all samples. Laphet
samples contained highest amount of quecertin compared to 
myricetin and kaempferol. The order of catechin concentrations
was catechin>EGCG>EGC>EC>ECG. This study showed laphet
contains high concentration of polyphenol and flavonoid conferring 
antioxidative activity. 

P01 -046

Antioxidant compounds and activities of twelve 
varieties of sprout vegetables

Youngjae Shin1*, Hyunjeong Park2, Hyeongyeol Yun1, Haejo 
Yang2, Young-Jun Kim3

1Department of Food Engineering, Dankook University, Korea, 
2Department of Environmental Horticulture, Dankook 
University, Korea, 3Department of Food Science and 
Technology, Seoul National University of Science and 
Technology, Korea

This study was conducted to investigate the antioxidant con-
tents and activities of 12 sprout vegetables (Brassica oleracea 
var. italica, Raphanus sativus L. var. sativus, R. sativus, B. rapa 
subsp. nipposinica, B. oleracea L. var. acephala, Isodon gran-
difolius, B. campestris var. Chinensis, B. campestris subsp. 
rapifera, B. rapa L. f. glabra, B. rapa subsp. oleifera, Cichorium 
intybus, and Medicago sativa). Total flavonoid contents of B. 
oleracea var. italica, R. sativus L. var. sativus, R. sativus were 
25.36, 25.26 and 25.16 mg CE / 100 g FW, respectively, which 
were significantly higher than those of other sprouts vege-
tables. R. sativus had the highest total phenolic contents 
(112.42 mg CE / 100 g FW), followed by R. sativus L. var. sativus
and B. oleracea var. italica. Total antioxidant activities of R. 
sativus, R. sativus L. var. sativus, and B. oleracea L. var. acephala
were higher than those of other sprout vegetables. The 
correlation between total flavonoids and total phenolics of 12 
sprout vegetables was very high (R=0.926). The total anti-
oxidant activities, DPPH and ABTS radical scavenging activities, 
also showed a high correlation with total flavonoids and total 
phenolics.

P01 -048

Proximate analysis and tyrosinase inhibitory activity of 
mealworm oil by supercritical fluid extraction.

Miae Bang1*, Boyeon Shin1, Sukjung Kim1, Boram Jung1, 
Jonggi Jung1, Jungeun Kim1

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea

This study was focused on the comparison of the variations in 
the yield and proximate analysis of mealworm oil obtained at 
different temperature conditions of the supercritical fluid 
extraction (SFE). SFE was carried out variable temperatures in 
the range of 40-60°C under 400 bar (MSFE40, MSFE50, 
MSFE60). The maximum yield of 36.6% was obtained in the 
extraction under 400 bar pressure at 40°C, which was higher 
than of the hexane defatting method. In addition, mealworm 
SFE of 500 μg/mL had almost no cytotoxicity, Also, as a result 
of measuring tyrosinase inhibitory in B16F10 melanoma cells 
which were stimulated by α-MSH. Therefore, these results 
showed that the extraction condition of SFE had significant 
effect on the yield of mealworm oils.
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P01 -049

Risk assessment of lead, cadmium, arsenic, and mercury 
in mushroom

Jae Min An1*, Mi Jeong Kwon1, In Sook Kim1, Dae Han Park1, 
Gwang Hee Lee1, Ho Jong Choi1
1Division of Quality Management, Gyeongbuk Provincial 
Office, National Agriculture Products Quality Management 
Service, Korea

The present study was carried out to assess dietary exposure 
and risk for the domestic population by lead, cadmium, arsenic, 
and mercury exposure through mushrooms. Various samples 
covering 10 items (n=379) of mushrooms were collected from 
retail outlets and big markets across Korea. Lead, cadmium and 
arsenic analysis in samples were performed using microwave 
instrument and ICP-MS, Mercury analysis was conducted using 
mercury analyzer. Limit of detection (LOD) and limit of quan-
titation (LOQ) for heavy metals were 0.38-0.66 and 1.21-2.09 
ug/kg in raw mushrooms. The recovery results were in the 
range 91.3-103.5%. The contents of lead, cadmium, arsenic 
and mercury in samples was determined. The contents of lead 
were N.D.-37.066 mg/kg, cadmium were 0.005-25.953 mg/kg, 
arsenic were N.D.-18.086 mg/kg and mercury were N.D.-1.726 
mg/kg in raw mushrooms. For risk assessment, daily intake of 
heavy metals were calculated and compared with PTWI or 
PTMI established by the Joint FAO/WHO Expert Committee on 
Food Additives (JECFA). Therefore, the level of overall dietary 
exposure to heavy metals for Korean through mushroom was 
below the recommended JECFA levels.

P01 -051

Water soluble vitamin B1, B2, and B3 contents in side 
dish menus of Korean meals

Myoung-Gun Choung1*, Heeju Kwon1, Gi-ppeum Kim1, Haeun 
Joo1, Hyeji Hwang1, Young-Sun Hwang2, Taewook Ko1, Sang 
Hoon Lee3, Youngmin Choi3
1Department of Herbal Medicine Resource, Kangwon National 
University, Korea, 2Department of Biology, University of 
Texas-Arlington, USA, 3Food and Nutrition Division, National 
Academy of Agricultural Sciences, Rural Development 
Administration, Korea

Koreans emphasize the importance of side dishes in meals. But 
there is no enough information about the water soluble 
vitamin B groups in side dish menus. In this study, 46 different 
kinds of side dishes were quantified for vitamin B1, B2 and B3

contents using HPLC-DAD/FLD method. For vitamin B1, 
steamed pork ribs was the highest at 0.541 mg/100 g, pork 
bulgogi (0.514 mg/100 g) and seasoned deodeok (0.320 
mg/100 g) with hot pepper sauce were high in the order. In the 
case of vitamin B2, the contents were high in order of egg roll 
(0.340 mg/100 g), grilled mackerel (0.315 mg/100 g), grilled 
saury (0.283 mg/100 g). The contents of B2 vitamin in corn jelly 
salad (0.013 mg/100g) and pickled onions (0.015 mg/100 g) 
were the lowest, and there was no significant difference. For 
vitamin B3, the contents were high in order of grilled mackerel 
(10.046 mg/100 g), grilled saury (7.610 mg/100 g) and pork 
bulgogi (5.066 mg/100 g). However, the vitamin B3 contents 
were no significant differences in 29 of the 46 side dish menus.

P01 -050

Functional properties of specific peptides derived from 
whey proteins and anti-inflammatory effects

Ji young Won1*, Hong-seok Kim2, Pil-gu Kang1, Da young 
Kim1, Cheol-hyun Kim1

1Department of Animal Resources Science, Dankook 
University, Korea, 2Youdam, Korea

The aims of this study was conducted to search functional 
activity for the hydrolysates of whey protein concentrate by 
two kinds of commercial proteases; Alcalase 2.4L and Neutrase 
0.8L. The protein profiles of WPCH used to compare the 
hydrolysis development by Alcalase 2.4 L and Neutrase 0.8 L 
has specifically peptide bands 6 and 11 kDa, 11 and 15 kDa, 
respectively. In FPLC system, the separation of WPCH gene-
rated by fraction 6 hydrolysis by Alcalase 2.4L (F6(A)) and 
fraction 5 hydrolysis by Neutrase 0.8L (F5(N)) had the highest 
antioxidant activities (FRAP, ABTS, Hydroxyl radical) 37.243.17, 
159.17.21, and 1898.03 mM and 42.715.33, 1377.82, and 
1322.95 mM, respectively. And comparison of calcium assi-
milation determined F6(A) was 7.3288 mg/dL and F5(N) was 
8.01.07 mg/dL. The anti-inflammatory effect was that in the 
range of each fractions peptides concentrates without showing 
cytotoxicity, F6(A) and F5(N) produced a remarkable anti- 
inflammatory effect and showed a dose-dependent inhibitions 
of LPS induced NO production. In conclusion, whey protein 
possibly has the potential to be used as the raw material to 
produce the calcium binding peptides, antioxidant activity.

P01 -052

Changes of vitamin B2 contents in mushrooms by 
cooking methods

Myoung-Gun Choung1*, Heeju Kwon1, Gi-ppeum Kim1, Haeun 
Joo1, Hyeji Hwang1, Young-Sun Hwang2, Taewook Ko1, Sang 
Hoon Lee3, Youngmin Choi3
1Department of Herbal Medicine Resource, Kangwon National 
University, Korea, 2Department of Biology, University of 
Texas-Arlington, USA, 3Food and Nutrition Division, National 
Academy of Agricultural Sciences, Rural Development 
Administration, Korea

Mushrooms are rich in fiber with high protein and low in 
calories. However, the information of vitamin B2 content is 
limited. Therefore, in this study, the vitamin B2 contents were 
analyzed using HPLC-FLD method in five types of mushrooms 
that are processed by eight different cooking methods (raw 
materials, boiling, broiling, stir-frying, frying, steaming, roasting, 
and microwaving). For oyster mushroom, frying method was 
the highest content at 0.283 mg/100 g and boiling (0.078 
mg/100 g) method was the lowest. In the case of button 
mushroom, frying (1.309 mg/100 g) method was the highest, 
boiling (0.369 mg/100 g) and steaming (0.388 mg/100 g) 
method were the lowest content of vitamin B2. For shiitake 
mushroom, roasting (0.465 mg/100 g) and frying (0.423 mg/100 g) 
method were the highest. In the case of winter mushroom, 
frying (0.816 mg/100 g) method was the highest, boiling was 
the lowest at 0.172 mg/100 g. In the beech mushroom, frying 
(0.300 mg/100 g) method was the highest, however, the 
content of B2 in roasting (0.290 mg/100 g), stir-fry (0.287 
mg/100 g) and broil (0.274 mg/100 g) method were no 
significant difference.
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P01 -053

Isoflavone profile and antioxidant capacity of various 
soybean (Glycine max (L.) Merr.) seed

Mi-Seon Kim1*, Young Sung Jung1, Hong-Sik Kim2, Dae-Ok 
Kim1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Upland Crop Breed. Res. Div., National 
Institute of Crop Science, RDA, Korea

The aim of this study was to evaluate total phenolic and 
flavonoid contents, isoflavone profiles, and antioxidant capacity 
of six domestic (DSB) and five imported soybean (ISB) cultivars. 
Soybean seeds were finely ground and then extracted with 
sonication for 20 min in 60% (v/v) aqueous methanol. Among 
11 soybean cultivars tested in this study, Three DSB, cv. 
Haewon (HW), cv. Daepung #2 (DP), and cv. Haepum (HP) had 
approximately 1.7-2.5 times higher total phenolic and flavo-
noid contents, and antioxidant capacity than ISB. Reversed- 
phase HPLC analysis revealed 12 isoflavones including daidzein, 
genistein, glycitein, and their glucosides. The isoflavone con-
tents of three DSB (HW, DP, and HP) were approximately 2 
times higher than those of ISB. Intracellular oxidative stress in 
RAW 264.7 cells was significantly decreased by treatments with 
DP. Taken together, these results suggest that HW, DP, and HP 
are a good source of isoflavones to reduce oxidative stress.

P01 -055

Inter-laboratory comparison study on folate analysis 
using trienzyme-extraction coupled with microbiological 
detection

Min Sik Kim1*, Bomi Jeong1, Daun Lee1, Su-Jin Park1, Md. 
Atiqual Islam1, Taisun Hyun2, Junsoo Lee3, Jiyeon Chun1

1Department of Food Science and Technology, Sunchon 
National University, Korea, 2Department of Food and 
Nutrition, Chungbuk National University, Korea, 3Department 
of Food Science and Technology, Chungbuk National 
University, Korea

Microbiological assay is recommended for production of 
national food nutrient database because of its high sensitivity 
and selectivity. Since microbial growth rates could be fluc-
tuated depending on assay conditions and analyst’s profi-
ciency, analytical quality control and proficiency test are 
needed for quality assurance of microbiological assay. An 
inter-laboratory comparison study on microbiological folate 
analysis was performed to assure reliability of folate database. 
Three laboratories performing trienzyme-extraction coupled 
with Lactobacillus casei assay participated in a FAPAS Profi-
ciency Test and achieved z-scores of -0.6~-0.4 (accepted if≤2). 
Analytical folate values of three labs for standard reference 
material 1849a fell into the certified value (229.3±6.2 μg/100 
g), showing good accuracy. Relative standard deviations (RSD) 
of inter- and intra-day folate analyses ranged from 0.90-2.55% 
and 1.26-4.36%, respectively, indicating good precision. Quality 
control charts of folate analysis (fortified-wheat flour) showed 
that all 90 values from three labs were under the action limit 
lines. Folate contents of 45 foods analyzed by three labs 
produced 2.1-63.5% RSD.

P01 -054

Comparison of chemical components in solar salts of 
different origin

Eun Woo Moon1*, Bo Yeon Park1, Hae-Won Lee1, In Min 
Hwang1, Yun Mi Dang1,2, Hye Young Seo1

1Hygienic Safety and Analysis Center, World Institute of 
Kimchi, Korea, 2Department of Food and Nutrition, Chosun 
University, Korea

The identification of the geographical origin of solar salts is an 
international issue because the solar salts vary in price 
depending on the region. This study investigated to distinguish 
between domestic (Korea) and imported (New Zealand, 
Australia, China and Vietnam) solar salts by comparing the 
physico-chemical properties (moisture content, NaCl, total 
chloride and water insoluble matter), and the composition of 
macro and micro elements, and ionic compounds. The sulfate 
ion, potassium, magnesium, sulfur, boron and vanadium among 
component profiles showed significant differences between 
domestic and imported solar salts by t-test (p<0.001). Based on 
multivariate analysis using those components, Korean solar 
salts were distinguished from New Zealand and Australian. 
These results suggest that distinction of domestic and imported 
(New Zealand and Australian) solar salts may be possible by 
analyzing the components such as sulfate ion, potassium, 
magnesium, sulfur, boron, and vanadium.

P01 -056

The research for improving of analytical method of 
turmeric oleoresin in foods

Jang-hyuk Ahn1*
1Department of Research & Development, Fore Front Test, 
Korea

Turmeric oleoresin is used to add as food coloring agent that is 
a yellow colored from turmeric extract (Curcuma longa Linne). 
The compound is called as curcuminoids including curcumin 
(C), demethoxycurcumin (D.C), and bisdemethoxycurcumin 
(B.D.C). These are regulated in Korean official method as food 
additives. The aim of this study is to improve accuracy of the 
analytical method for turmeric oleoresin and to secure 
reliability. The method was developed by using rapid dispersive- 
solid phase extraction (d-SPE) sample preparation which is 
followed by a cleanup procedure based on dispersive-SPE. The 
turmeric oleoresin compounds were determined by high-per-
formance liquid chromatography photodiode array detector 
(HPLC-PDA). Validation of analytical method was carried out 
with linearity, limit of detection (LOD), limit of quantitation 
(LOQ), accuracy and precision, which were satisfied with 
international guideline.
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P01 -057

Improvement of analytical method for artificial 
sweeteners in various food samples

Jang-hyuk Ahn1*
1Department of Research & Development, Fore Front Test, 
Korea

A method for analysis of artificial sweeteners was developed 
by using rapid sample pre-treatment and HPLC-PDA (High 
Performance Liquid Chromatography-Photodiode Array Detector). 
Experiments were carried out with more suitable and reliable 
sample preparation method to analyze fatty food and emulsified 
food for artificial sweeteners. The samples were enlarged and 
tested to see whether the method of improving sample 
pretreatment in various samples was applied. Previous Korean 
official standard method by simultaneous methods could not 
able to remove fat and protein in fatty emulsified dairy foods 
and it was difficult for the sample preparation. For the 
pre-treatment of the sample, solvent extraction was performed 
to remove fats with weak acid reagent also with centrifugation 
for proteins removal. Ion exchange cartridge was used to 
capture the food additive and to remove residual fats. 
Separation was achieved on a Reversed-phase C18 column (5 
um, 4.6 x 250 mm). Calibration curve showed good linearity 
with high regression coefficients and the result of recovery test 
showed satisfactory recoveries within 80-110%.

P01 -059

Analysis and evaluation of daily vitamin E intake of 
vegetable oil products by age and gender group

Joohee Lee1*, Jin-hyun Kim1, Seung-hyeon Jung1, Young-jun 
Kim2

1Food Safety Center, Ottogi Corporation, Korea, 2Department 
of Food Science and Technology, Seoul National University of 
Science and Technology, Korea

Vitamin E is fat-soluble antioxidants, which is protected from 
oxidative damage in the body. Due to its antioxidant potential, 
it is believed to reduce the risk of diseases and cancers. 
Vegetable oil followed by nuts and seeds, 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 age and 
gender group. The contents of 8 isomers (α, β, γ, δ- tocophe-
rols, and tocotrienols) of vitamin E were extracted from 8 
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-DAD. γ
-Tocopherol and α-tocopherol were detected in most products 
and usually γ-tocopherol content was higher than α-tocopherol 
in many samples. Total vitamin E content in vegetable oil varied 
depending on the product type, ranging from 4.73 to 52.21 α
-T.E (mg/100 g). The estimated daily intake of total vitamin E 
from the data in this study was 5.10 mg/person/day and that 
of α-tocopherol equivalent was 0.95 mg/person/day. This 
result contributes 8.6% of the recommended daily vitamin E 
(11 α-T.E mg/person/day) to Koreans.

P01 -058

The improving research for quantitative method of 
propionic acid as food additives

Jang-hyuk Ahn1*
1Department of Research and Development, Fore Front Test, 
Korea

Recently, as the food industry develops, various preservatives 
have been added to improve the preservability of foods. 
Propionic acid is used to add as preservatives and that was 
reported to occur at dairy food naturally. At present, the 
quantitative test (assay) for the propionic acid of Korean 
official method is still using simple titration method which was 
developed 1970s’. Analyzing the amounts of food additive used 
in foods, it can be lead that it doesn’t match the actual amount 
of input because the method has lower accuracy and precision 
than instrumental analysis used by HPLC and GC analytical 
method. Therefore, the aim of this study is to improve the 
assay of the propionic acid for researcher of food additives by 
HPLC analytical method. The assay of Korea for the propionic 
acid was measured by titration with change of color. Validation 
of assay by HPLC analytical method was carried out including 
linearity, limit of detection, limit of quantitation, and recovery 
which were appropriate in international guideline.

P01 -060

Comparison of commercial coffee taste profile using 
electronic tongue

Yang Soo Byeon1*, Han Sub Kwak1, Mi Jeong Kim1, JeongAe 
Heo1, Min Jeong Kim1, Sang Sook Kim1

1Korea Food Research Institute, Korea

Taste is one of the key factors in the quality of coffee. Taste of 
Americano coffee samples from cafés and instant coffee 
samples are measured using an electronic tongue (TS-5000z) 
and taste profiles were compared. Eight Americano coffee 
samples from different coffee chains and Nine instant coffee 
samples in Korea were tested. Japanese Nescafé instant coffee 
was used as a control sample. Korean Americano coffee 
samples were less sour than the control sample and showed 
different degree of bitterness across the samples. The taste 
variations of Korean Americano coffee come from the different 
degree of bitterness. For instant coffee samples, Korean instant 
coffee samples were less sour than the control sample and 
showed different degree of bitterness across the samples. The 
higher bitter coffee samples had lower sour taste; while the 
lower bitter coffee samples had higher sour taste across the 
samples.
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Monitoring of perfluorinated compounds in marine 
species mainly consumed by Korean

HeeDeuk Yang1*, Jeongsun Lee2, Soyoung Park2, Jung Hoan 
Kim1, Young-Woon Kang3, Choonshik Shin3, Younglim Kho1

1Food Technology and Service, Eulji University, Korea, 
2Department of Health, Environment and Safety, Eulji 
University, Korea, 3Food Contaminants Division, Ministry of 
Food and Drug Safety, Korea

Perfluorinated compounds (PFCs), were demonstrated for 
toxicity by various studies and were accumulated to the 
environmental and the living organism. Marine species are 
major source of exposure of PFCs to people. The annual 
consumption of marine products in Korea was 58.4 kg at 2013 
to 2015, which is top consumption in the major country. In this 
study, we analyzed 19 PFCs in marine species from fish market 
of South Korea. We examined 12 marine species (n=52) 
selected to reference of fishery production statistics survey in 
2017 and annual average intake per food in 2015. Samples 
were extracted liquid-liquid extraction after spiking of 19 PFCs. 
Quantitative analysis was performed with LC-MS/MS. As a 
result of this study, we mesured the mean concentrations of 19 
PFCs in 12 marine species from South Korea. Previous 
researches have been reported that the domestic shellfish 
showed lesser contamination of PFOA than Japan’s shellfish 
[Oyster (3.4-8.1 ppb), Clam (3.0-11 ppb ), and Mussel (6.3-14 
ppb)]. Marine species contamination in South Korea was not 
higher than other countries, but long-term monitoring of PFCs 
contamination is needed. 

P01 -063

The contents of tocopherols and tocotrienols in 
commonly consumed fruits in Korea

Seonghwa Hong1*, Ung Sim1, Jinwoo Yang1, Youngmin Choi2, 
Junsoo Lee1

1Brain Korea 21 Center for Bio-Resource Development, 
Division of Animal, Horticultural, and Food Sciences, 
Chungbuk National University, Korea, 2Functional Food & 
Nutrition Division, National Institute of Agriculture Science, 
Rural Development Administration, Korea

Vitamin E is a generic term that includes tocopherols and 
tocotrienols which show similar nutritional properties to α
-tocopherol (α-T). The main function of vitamin E is to scavange 
free radicals by donating its hydrogen atom in phenol group 
and is thus considered to play an antioxidant role in biological 
membranes and foods containing fats and oils. The purpose of 
this study was to provide vitamin E analytical data in com-
monly consumed fruits in Korea for 10th revision of Korean 
food composition table. Tocopherols and tocotrienols in raw 
and dried fruits were extracted by saponification method and 
determined by high performance liquid chromatography. 
Standard Reference Material (Infant/Adult Nutritional Formula) 
and in-house control sample (Infant Formula) were used to 
prove method validity. As a result, α-T was detectable in all 
fruits and usually represented the vitamin E form present in 
highest quantity. The highest α-T concentration was found in 
blueberry. In contrast, a sweet persimmon and a litch showed 
relatively low concentrations of α-T. Our study provides reliable 
analytical data on tocopherols and tocotrienols in fruits 
commonly consumed in Korea.

P01 -062

Analysis of food additives in commercially available 
spices

Minsun Lee1*, Joohee Lee1, Jin-hyun Kim1, Seung-hyeon Jung1

1Food Safety Center, Ottogi Corporation, Korea

Spices are the parts of plants such as fruit and rootstock. Spices 
are used in food for a variety of purposes. It promotes the 
flavor of food, improve appetite, and help digestion. Also if 
spices are used, food is not easily decayed due to its bactericidal 
and preservative effects. In spices, additives are derived 
naturally. But it is difficult to distinguish between naturally 
occurring food additive and artificial adding one. We collected 
80 spices for 34 dyes, sulfur dioxide and 42 spices for 9 
preservatives. The quantitative analysis was performed using 
HPLC-DAD for preservatives, 19 dyes and LC-MS/MS for 15 
dyes in spices. We carried out the validation for analytical 
methods of preservatives and dyes. Linear calibrations of each 
dye and preservative were obtained with correlation 
coefficient R2 over 0.999. The limits of detection of the 
method from 0.043 to 0.286 mg/kg in preservatives, from 
0.016 to 0.088 mg/kg in 19 dyes analyzed by HPLC-DAD and 
from 0.04 to 11.11 µg/kg in 15 dyes analyzed by LC-MS/MS. 
Sulfur dioxide was analyzed by Monnier-Williams method. 
Limits of detection of the method was 10 mg/kg and recovery 
rates of sulfur-dioxide indicated the ranges from 97 to 100%.

P01 -064

Development of analytical method for residual 
fluralaner in chicken and egg using LC-MS/MS

Ji Hoon Woo1*, Sang Mok Lee1, Yu Ra Kim1, Byung Hoon 
Cho1, Yong Hyun Jung1, Kang Bong Lee1

1Pesticide 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

The fluralarner has been used as GABA receptor and glutamate 
receptor for the management of poultry red mite infections. In 
many countries including EU and Mexico, the residual flura-
larner in the chickens or the eggs has been strictly controlled 
by the maximum residue limit (MRL) that was established via 
LC-MS/MS analysis. Since the fluralarner is in track of 
investigation for using it in Korea, the proper test method to 
detect residual fluralarner in the poultry and eggs is needed. 
Therefore, we developed the test method using LC-MS/MS to 
detect residual fluralarner in chickens and eggs. All samples 
were extracted by acetonitrile contained with acetic acid. The 
mixture of methanol, formic acid, D.W., and ammonium 
acetate were used for separating the mobile phase. The mean 
recoveries at the three spiked levels of 5, 10, and 20 ppb were 
in the ranged from 90 to 110%. Matrix-matched standard 
calibrations were used for the quantification. The linearity of 
R2 was above 0.99. The developed method was validated by 
five-time intra-lab tests and inter-lab tests. It is expected that 
the method developed in this study will be useful to analyze 
the residual fluralaner in chickens and eggs.
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P01 -065

Control charts of multi-class pesticides multi-residue 
method using HPLC and GC-tandem mass spectrometry

Yu Ra Kim1*, Sang Mok Lee1, Ji Hoon Woo1, Byung Hoon 
Cho1, Yong Hyun Jung1, Kang Bong Lee1

1Pesticide and Veterinary Drug Residues Division,National 
Institute of Food and Drug Safety Evaluation, Ministry of Food 
and Drug Safety, Korea

Control of residual pesticides in food is essential for consumer. 
As development of analytical technology, we are going to 
depend on multi-residue methods since they are cost and time 
effective. Multi-residue methods have several critical quality 
control points for reliable data. CODEX recommends to keep 
control charts for each method in CAC/GL-70. Using control 
chart, it is necessary to evaluate the reliability of mixed pesti-
cides standard solutions as well as instruments such as 
HPLC-MS/MS and GC-MS/MS. Typically control charts are time- 
resolved data and have logical comparability. We observed the 
stability of pesticides dissolved in organic solvents at -21°C 
with the same instruments. The individual standard solutions 
were grouped into different family mixes; Aromatic hydro-
carbons (2), Carbamates (8), Organophosphates (3), Pyreth-
roids (4), SBI CLASS I (8), and Neonicotinoids (5). It was 
analyzed using LC-MS/MS and GC-MS/MS in multiple reaction 
monitoring (MRM) mode, and repeatedly measured at three 
concentrations (5, 20, 100 ng/mL) twice a week for 60 days. 
Multi class pesticide multi residue method (II) in Korea Food 
Codex was applied.

P01 -067

Geographical origins discrimination of garlic using 
isotope ratio mass spectrometer (IRMS) analysis

Suel hye Hur1*, Eun-Hee Chang1, Dong-Jin Kang1, 
Hyeo-Kyeung Kim1, Byeung-Kon Shin1

1Experiment Research Institute of National Agricultural 
Products Quality Management Service (NAQS), Korea

Garlic is well known as condiment in Korea. Korean consumers 
want to know the region where garlic were produced when 
consumer eat garlic in Korea. They are concerned about 
labeling of geographical origin for garlic when purchasing 
garlic. The origin of garlic is identified to prevent false 
indication of geographical origin of garlic. The aim of this study 
is to discriminate the geographical origin of garlic by comparing 
isotope ratio of garlic between each region in Korea. In this 
study, we discriminated origin of garlic using isotope ratio 
spectrometer analysis. We analyzed carbon isotopic ratio of 
garlic. 49 samples were collected from 23 regions. In Yeju-si, 
the range of carbon isotopic ratio of garlic was from –24.65± 
0.02‰. In Jeongseon-gun, the range of carbon isotopic ratio of 
garlic was from -28.27±0.01‰. There were difference of 
carbon isotopic ratio in garlic between Yeju-si and Jeongseon- 
gun. These results showed that isotopic ratio of garlic could be 
applied to identify the geographical origin of garlic in Korea.

P01 -066

Development of method for determining the total 
acidity of sour candy

Ji Hoon Woo1*, Sang Mok Lee1, Yu Ra Kim1, Yong Hyun Jung1, 
Byung Hoon Cho1, Kang Bong Lee1

1Pesticide 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

The acidulants contained in candies have been used for not only 
its flavor but also the growth inhibition of microorganisms. In 
addition, since the acidulants determine the sour taste of the 
candies, various organic acid such as citric acid, malic acid, 
tartaric acid, and fumaric acid have been used. However, the 
reasonable rules are required for restriction of acidity in the 
candies because excessive use of acidulants in the candies can 
lead to tooth erosion and burning tongue. Ministry of Food and 
Drug Safety have been made a regulation to control acidity in 
candies. In order to evaluate the acidity of the candies, 18 
types of candy were purchased nearby markets. 10 g candy of 
grinded powder was dissolved in 100 mL D.W. and then 20 mL 
from the solution was examined for the evaluation of total 
acidity. As a result, a wide scale of initial pH (pH 2.36-6.45) in 
each sample was observed (9: pH 2-3, 4: pH 3-4, 4: pH 4-5, 1: 
pH 6-7). The total acidity was shown that there were 12 
samples which were below 6% and 6 samples over 6%. Overall, 
our results suggest that the total acidity of the candies in 
Korean markets must be strictly examined.

P01 -068

Comparative study on analytical method validation of 
ellagic acid in Rubus occidentalis and Rubus chingii

Ki-hoon Lee1*, Eui-seon Jeong1, Soyi Park1, Ju-ryun Na1, Jin 
Seok Kim1, Sunoh Kim1

1B&Tech Co., LTD., Korea

Method development and validation of ellagic acid (EA) for the 
standardization of black raspberry as a functional ingredient 
and health food were accomplished. This study compared the 
analytical method validation of two kinds of black raspberry 
extract from fruits Rubus occidentalis and Rubus chingii. The 
specificity was satisfied with retention time and photo diode 
array (PDA) spectrum by analysis of EA using HPLC and com-
parison with standard compound. EA was validated for its limit 
of detection (LOD), limit of quantitation (LOQ), precision and 
accuracy. It showed a high linearity in the calibration curve as 
coefficient of determination (R2) of 0.9999, and the LOD and 
LOQ were 0.25 μg/mL and 0.77 μg/mL, respectively. Recoveries 
of quantified compounds ranged from 87.43 to 101.01%. 
Relative standard deviation values of data from intra- and 
inter-day precision were less than 0.34 and 3.41%, respectively. 
Therefore, application of EA was validated in analytical method 
as a marker compound in black raspberry extracts. The results 
obtained in this study showed that R. occidentalis and R. 
chingii can be used simultaneously as health functional ingre-
dient and natural medicines.
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Identification of the geographical origin of roasted 
burdocks using FT-NIR

Jihye Lee1*, Hyunjung Kim1, Dongjin Kang1, Hyemin Dong1, 
Byeungkon Shin1

1Experiment Research Institute of National Agricultural 
Products Quality Management Service, Korea

Roasted burdocks are not easy to identify geographical origin 
with visual inspection but also the large price difference 
between domestic and imported products could be subject to 
fraudulent activity. The aim of this study was to investigate 
identification of the geographical origin of roasted burdocks 
using FT-NIR (Fourier transform near-infrared spectroscopy) 
spectral data with multivariate statistical analysis. A total of 
200 roasted burdock samples were collected from different 
geographical origins including Korean and Chinese provinces. 
For removing slope variation and correcting light scatter due to 
different particle sizes, Costant Offset Elimination spectral 
preprocessing method was performed. 7 regions of the spectra 
range were selected because they have own chemical cha-
racteristics according to different geographical origins. The 
partial least square (PLS) was applied to develop the discri-
mination model. The discriminant accuracy for the models was 
up to 98.5%. To validate the accuracy of the discrimination 
model, additional studies were required by analysing more 
samples which were accurately labeled with geographical 
origin.

P01 -071

Analysis of volatile compounds of distilled soju with 
various aging time and different kinds of containers

Seung Joo Lee1*, Wan Keun Kim1

1Department of Culinary and Food Service Management, 
Sejong University, Korea

In this study, volatile compounds in 13 aged and 3 commercial 
distilled sojus were isolated by HS-SPME (Headspace Solid 
Phase Microextraction) and analyzed by GC-MS. A total of 85 
volatile components, including 35 esters, 15 alcohols, 5 ketones, 
3 aldehydes, 15 miscellaneous, and 14 unknowns were iden-
tified. Esters and alcohols were the largest groups among 
quantified volatiles. Differences in volatile compounds among 
the distilled sojus and possible sample grouping were exa-
mined by applying principal component analysis using volatile 
data set. The first and second principal components explained 
51.94% of the total variation across the 16 samples. The 
samples aged in oak showed higher concentrations of ketones 
and aldehydes. Additionally, the principal component analysis 
did not show any sample grouping based on the aging time 
except samples aged in oak.

P01 -070

Establishment of n-nitrosamine method in food using 
LC-MS/MS

Soyoung Park1*, Na-youn Park1, Heedeuk Yang2, Jisu Lee1, 
Yujeong Yang1, Younglim Kho1

1Department of Health, Environment and Safety, Eulji 
University, Korea, 2Food Technology and Service, Eulji 
University, Korea

N-nitrosamines are classified as carcinogens by IARC and gene-
rated by reaction with secondary amines and acidic nitrite. 
N-nitrosamines are present in various places such as air, water, 
soil, and food. Especially in food may be produced by pro-
cessing or cooking processes. In this study, before identified 
the level of N-nitrosamines in foods and establishing the 
method, the samples were classified according to fat content 
and N-nitrosamines analysis was established among low-fat 
liquid foods. 8 mL acetonitrile with 1% trifluoroacetic acid (TFA) 
added to 2 g of the samples and followed by liquid-liquid 
extraction (LLE). The sample was injected to LC-(APCI)-MS/MS. 
The calibration curve was prepared in the range of 0.02-20 
ng/mL. For the method validation, the accuracy and precision 
of 7 repeated experiments were evaluated by spiking each 
sample. The accuracy of the N-nitrosamines in low-fat liquid 
foods were 96.2-120.0% and precision were 0.6-7.2%. The 
linearity R2 value was 0.9997 and LOD were 0.054 ng/mL-0.238 
ng/mL and LOQ were 0.2 ng/mL-0.7 ng/mL. This analytical 
method established in this study is simpler, more environmental- 
friendly and more economical than the existing method.

P01 -072

Optimization of hot water extraction for fermented 
edible insect (Mealworm, cricket, Silkworm pupa) 
seasoning sauce filtrates by response surface 
methodology

Ji-Eun Shin1*, Sun-Young Kim1, Joo-Hyoung Cho1, Chang-Ho 
Chung1

1Department of Culinary Science and FoodService 
Management, Korea

Response surface methodology was used to establish optimum 
hot water extraction condition for fermented seasoning sauce 
filtration of edible insects and soybean. Regression equations 
of dependent variables such as dry mass yield, soluble protein, 
reducing sugar, electron donating ability, and browning color 
intensity were deduced from each analyzed extraction condi-
tions with independent variables of extraction temperature, 
time, and amount of solvent per sample. Optimum extraction 
conditions of the total contents were predicted at 60°C of 
extraction temperature, 5hr of extraction time and 7.542 mL/g 
of amount of solvent per sample for fermented soybean sea-
soning sauce filtration; 100°C, 1 h and 7.684 mL/g for mealworm; 
60°C, 1.248 h and 7.293 mL/g for cricket; and 60°C, 5 h and 
8.594 mL/g for silkworm pupa.
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P01 -073

Occurrence of ethyl paraben in soy sauce and paste 
retailed in Korea

Wanseo Kim1*, Seongmin Kim1, Hyojong Park1, Soyoung 
Park1, Jeongsun Lee1, Heedeuk Yang2, Junghoan Kim2, 
Kyungho Choi3, Younglim Kho1

1Department of Health, Environment and Safety, Eulji 
University, Korea, 2Department of Food Technology & Service, 
Eulji University, Korea, 3School of Public Health, Seoul 
National University, Korea

Soy sauce and soybean paste are most popular sauces in Korea. 
They are made by fermenting soybeans. We analyzed concen-
tration of parabens in soy sauce, soybean paste, red pepper paste, 
and mixed paste retailed in Korea. We analyed 7 parabens 
including ethyl paraben using HPLC-DAD and LC-MS/MS in 
sample. Mobile phase is acetic acid in water and methanol. 
Sample 1 g of mixed with methanol to make 10 mL. After 
vortexing, the mixture was mixed by rotator for 30 min. After 
centrifuged, supernatant of liquid was filterd. It sufficiently was 
diluted by methanol and injected to instruments. LOD range of 
parabens was 0.15-0.5 ppb in LC-MS/MS. Range of concentration 
of the ethyl paraben (n, detecton rate) in soy sauces, soy bean 
pastes, red pepper pastes, and mixed paste were ND~218 ppm 
(n=7, 57%), ND-1.05 ppm (n=8, 50%), 0.11-0.4 ppm (n=2, 100%) 
and ND~0.4 ppm (n=4, 50%), respectively. The other parabens 
were not detected in sample, except methyl paraben in red 
pepper paste (0.03-0.39 ppm). In our research, most of the 
samples detected ethyl paraben were not added ethyl paraben as 
a preservatives, it can be assumeed that ehtanol produced during 
fermentation had an effect in the production of ethyl paraben.

P01 -075

Changes in 2-acetyl-1-pyrroline content in fragrant rice 
cultivated under different transplanting, harvesting 
date and nitrogen application conditions

Jisu Lim1*, Bo-kyeong Gwak1, Bin Ha1, Chong-Tae Chung2, 
Feng-Chen Mu3, Yan-Min Yu3, Kun Li3, Young-Sang Lee1, 
Sun-Gye Lee2

1Department of Medical Biotechnology, Soonchunhyang 
University, Korea, 2Chungnam Agricultural Research and 
Extension Services, Korea, 3Wuchang Rice Research Institute, 
Heilongjiang Academy of Agricultural Sciences, China

Consumers’ interests in fragrance of rice is rapidly increasing in 
Korean market, and among 300 volatiles identified from rice 
2-acetyl-1-pyrroline (2AP) is known as a key compound cha-
racterizing fragrance of rice. To understand cultivation practice- 
dependent changes in 2AP contents, two fragrant rice varieties: 
‘Okhyangheugchal’ and ‘Wuyoudao 4’ were cultivated in Korea 
and China, respectively, under various transplanting, harvesting 
dates and nitrogen application conditions, and 2AP contents in 
the grainds were determined. In ‘Okhyangheugchal’, late trans-
planting increased 2AP in that rice transplanted on June 25th 
contained 1.5 times higher 2AP compared to early transplanting 
(May 15th). Extended harvesting date resulted in slightly 
decreased 2AP, while higher nitrogen application up to 9 kg/10a 
resulted in increased 2AP contents. ‘Wuyoudao 4’ similarly 
exhibited increased 2AP by early harvest, while nitrogen applica-
tion and transplanting date induced no changes in 2AP contents. 
All these results suggest that cultivation practices, especially 
harvesting date may readily alter grain 2AP content, which may 
induce significant changes in market quality of fragrant rice.

P01 -074

Comparison of physicochemical properties and 
antioxidative capacities of moru wine and its 
alcohol-free moru wine

Ha Gyoon Na1*, Yun Ju Cha1, Ji Woo Shin1, Jun Hyung Kim1, 
Hyeon Uk Son1, Yong Woon Shin1, Min Young Jung1, Moon 
Suk Choi1, Ki-Hyo Jang1

1Department of Food and Nutrition, Kangwon National 
University, Korea

In this study, the physicochemical properties and antioxidant 
activities of moru wine(MW) and its alcohol-free Moru wine 
(AFMW) were evaluated. To prepare AFMW, MW was applied 
to either vacuum distillation process (60 mmhg, 40°C, VD-AFMW) 
or atmospheric distillation process (AD-AFMW). In three diff-
erent preparations of moru wines, including MW, VD-AFMW 
and AD-AFMW, total acidity was the highest in AD-AFMW, and 
soluble solid was the highest in MW. Total phenolic content, 
total flavonoid content and ABTS radical scavenging activity 
was the highest in AD-AFMW. Trials using three different 
preparation of moru wines were carried out by on-line HPLC- 
ABTS assay to identify the compounds, responsible for radical 
scavenging activities of wines. Similar results in on-line 
HPLC-ABTS assay. At least, 11 different compounds were 
identified from moru wine and its alcohol-free moru wine.

P01 -076

Effect of high glucose diets on aging and Parkinson’s 
disease

Eun-Ji Kim1*, Arvie Camille De Guzman2, Joong Hee Cho1, 
Shin Sik Choi1,2

1Department of Food and Nutrition, Myongji University, 
Korea, 2Department of Energy Science and Technology, 
Myongji University, Korea

Neurochemical-induced changes in the dopaminergic systems 
of Caernohabditis elegans are being extensively explored in 
vast laboratories. Dopamine is made on the 14 neurons of C. 
elegans, eight in hermaphrodites and additional six in males, 
and these neurons are thought to be mechanosensory. 
Dopamine signaling allows the worm to respond to different 
environmental stimuli. In previous reports, high glucose diets 
induced oxidative or nitrosative stress in C. elegans and even-
tually reduced their lifespan. In this study, we demonstrate 
how the high glucose diet affect the aging of dopaminergic 
neuronal system using C. elegans-on-a-chip and HPLC analysis 
in the backgrounds of wild-type and mutant strains.
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Optimization of ultrasound-assisted extraction of 
antioxidant compounds from onion peel using response 
surface methodology

Heejin Heo1*, Jinhee Song1, Hana Lee1, Youngmin Choi2, 
Junsoo Lee1

1Brain Korea 21 Center for Bio-Resource Development, 
Division of Animal, Horticultural, and Food Sciences, 
Chungbuk National University, Korea, 2Functional Food and 
Nutrition Division, National Institute of Agricultural Science, 
Rural Development Administration, Korea

Onion peel is a rich source of antioxidant compounds, which 
has beneficial effects to human health. The purpose of this 
study was to optimize the ultrasound-assisted extraction (UAE) 
conditions of antioxidant activities and phenolic compounds 
from onion peel extracts using response surface methodology 
(RSM) comparing with maceration extraction (MAE) method. A 
Box-Behnken design was employed to develop the following 
three extracting parameters ethanol concentration (X1: 40- 
60%), extraction time (X2: 10-50 min), and ultrasonic power 
(X3: 150-250 W). The optimum extraction conditions of the 
DPPH (38.1 mg Trolox equivalent/g) and ABTS (77.8 mg Trolox 
equivalent/g) radical scavenging activities and total phenolic 
content (76.0 mg gallic acid equivalent/g) were obtained at X1 
= 56.8%, X2 = 36.4 min and X3 = 200.8 W. The predicted results 
matched well with the experimental results obtained using the 
optimal extraction conditions which validated the RSM model 
with a good correlation. UAE showed greater extraction 
efficiency than MAE.

P01 -079

Changes in phytonutrients and volatiles in aseptic 
packaged cooked rice containing fragrant rice under 
different storage conditions

Jichang Kim1*, Jisu Lim1, Yoojin Jung1, Yejin Oh2, Taehyeong 
Kim2, Youngsang Lee1

1Department of Medical Biotechnology, Soonchunhyang 
University, Korea, 2CJ Cheiljedang Corporation, Korea

Market size of aseptic packaged cooked rice (APCR) is rapidly 
increasing in Korea and rice fragrance is a new qualitative trait 
recently obtaining customers’ interest. A fragrant rice variety 
‘Cheonjihyang-1-se’ was mixed with non-fragrant variety, cooked, 
aseptic packaged, stored at 25 to 35°C up to 2 months, and 
subsequent changes in volatiles and phytonutrients were 
evaluated. Some odor-active volatiles such as 2-pentylfuran 
and 2,4-dimethyl-1-heptane exhibited significant increment 
during storage, while others such as nonanal showed decre-
ment. Extended storage significantly decreased 2-acetyl-1- 
pyrroline (2AP) in that APCR containing 20% of fragrant variety 
showed 83% reduction of 2AP after 1 month storage at 25°C. 
High temperature and extended duration of storage caused 
significant reduction in phytonutrients such as squalene, 
campesterol, stigmasterol, and sitosterol, while tocopherols 
and tocotrienols were not affected by storage. In the case of 
fatty acid composition no storage-dependent changes could be 
observed. All these results suggest the necessity of developing 
methods to minimize loss of nutritional value and fragrant 
property of APCR during distribution.

P01 -078

The contents of tocopherols and tocotrienols in 
commonly consumed seafood in Korea

Hyeonjeong Choe1*, Dasom Yeon1, Youngmin Choi2, Junsoo 
Lee1

1Brain Korea 21 Center for Bio-Resource Development, 
Division of Animal, Horticultural, and Food Sciences, 
Chungbuk National University, Korea, 2Functional Food & 
Nutrition Division, National Institute of Agricultural Science, 
Rural Development Administration, Korea

Accurate food composition data are essential for calculation of 
nutrient intake of a population based on its consumption 
statistics. Particularly, seafood contains a lot of nutritive com-
ponents such as polyunsaturated fatty acids, vitamins, and 
minerals and takes center stage these days. However, the 
studies on the contents of vitamin E in seafood are not enough 
up to date. This study was conducted to provide information of 
vitamin E contents for 10th revision of Korean food compo-
sition table. Vitamin E contents in seafood were determined by 
using the saponification extraction method followed by high 
performance liquid chromatography. All vitamin E isomers 
were quantified, and the results were expressed as α-toco-
pherol equivalent (α-TE). α-TE values of 29 seafood samples 
ranged from 0.09 to 8.73 α-TE mg/100 g. Standard Reference 
Material (Infant/Adult Nutritional Formula) and in-house 
control sample (infant formula) were used to prove method 
validity. This study provides reliable vitamin E contents in 
commonly consumed seafood in Korea for a nutritional 
information and food composition database.

P01 -080

Determination of 2-acethyl-1-pyrroline content in 
cooked fragrant rice in aseptic package by using 
SPME-GC/MS

Yoojin Jung1*, Jichang Kim1, Jisu Lim1, Yejin Oh2, Tae-Hyung 
Kim2, Young-Sang Lee1

1Department of Medical Biotechnology, Soonchunhyang 
University, Korea, 2CJ Cheiljedang Corporation, Korea

Korean customers’ preference on fragrant rice and aseptic- 
packaged cooked rice (APCR) is increasing. To develop methods 
to quantify 2-acetyl-1-pyrroline (2AP), APCRs containing 0, 25, 
50, 75, and 100% of fragrant rice were prepared and their 2AP 
contents were determined by using a headspace-SPME-GC/MS. 
The presence of cooked rice in a headspace vial decreased 
peak area of spiked 2AP over 90%, indicating significant matrix 
effects and the necessity of standard addition-based calibra-
tion for quantification. High amount of 2AP spiked into APCR 
over 1,000 ng per vial induced no further increment of peak 
area, suggesting the necessity of carefully selecting proper 
range of 2AP amount to be spiked for acceptable linearity for 
calibration. As an optimized method, 2AP standard up to 720 
ng were spiked into a 20 mL headspace vial containing 4 g of 
APCR. When peak area (Y) was plotted against spiked amount 
of 2AP (X), consistent slopes but increasing Y-intercepts were 
observed in proportion to mixing percentage of fragrant rice in 
APCR. In conclusion standard-adding calibration method 
coupled with SPME-GC/MS is an effective method to quantify 
2AP in cooked fragrant rice in aseptic package.



443

2018 KoSFoST International Symposium and Annual Meeting

P01 -081

Establishment of indicator for Ligularia fischeri and 
Caltha palustris

Ji Yeon Choi1*, Eun Yeong Nho1, Cheong Mi Lee1, Kyong Su 
Kim1

1Department of Food and Nutrition, Chosun University, Korea

Ligularia fischeri has a unique taste and diverse physiological 
activities and is widely consumed in Korea. Caltha palustris
which is similar in appearance to L. fischeri, is toxic and can 
cause symptoms such as abdominal pain, vomiting, and shock. 
C. palustris might be adulterated with morphologically similar 
species L. fischeri and its commercial products. Food poisoning 
with shock can be caused by confusion of L. fischeri and C. 
palustris. Therfore, The physicochemical components were 
analyzed by using ICP-MS, GC-MS, HPLC and LC-MS in order to 
select the indicator substances existing only in C. palustris. 
Finally, the indicator components of C. palustris were deter-
mined by HPLC-DAD-IT-TOF/MS method. The analytical methods 
were validated by accuracy, linearity, precision, recovery, and 
sensitivity. Indicator component of C. palustris was not detected 
in processed foods containing L. fischeri.

P01 -083

Improved analytical method for caster oil in foods 
using high-performance liquid chromatography and gas 
chromatography

Sol Sim1*, Hee-Sun Chong1, Tokutaro Yamaguchi1, Jae-Wook 
Shin2, Jung-Bok Kim2, Hee-Jae Suh1

1Sun Moon University, Korea, 2R & D Planning Team, Korea 
Advanced Food Research Institute, Korea

A method of analyzing castor oil using high performance liquid 
chromatography (HPLC) and gas chromatography (GC) has 
been developed. The HPLC method employed an C18 column 
and evaporative light scattering detector, using methanol- 
water (9:1) and isopropanol as the mobile phase. Using the 
HPLC method, the limits of detection and quantification of 
castor oil were 7.5 and 22.7 mg/kg, respectively. The GC 
method used an HP-5 column and a flame ionization detector. 
Using the GC method, the limits of detection and quanti-
fication of castor oil were 0.3 and 1.0 mg/kg, respectively. 
Linear calibration of HPLC and GC methods was obtained for 
castor oil at concentrations 0-500 mg/kg (R2=0.998 and 
R2=0.999). Both methods have high resolution, reproducibility 
and suitable retention time (within 30 min). Liquid chromato-
graphy-tandem mass spectrometry was used to identify the 
castor oil peak (the triglyceride is composed of ricinoleic acid). 
Gas chromatography-tandem mass spectrometry was also used 
to identify ricinoleic acid, a major component of castor oil.

P01 -082

Qualitative analysis of natural volatile compounds 
extracted from omija (Schizandra chinensis) using 
HS-SPME-Arrow-GC-MS

Hae Won Jang1*, Yun-Yeol Lee1, Jun-young Lee1

1Korea Food Research Institute, Korea

The objective of this study was to establish the analytical 
method of volatile compounds of omija liquid spices through 
HS-SPME-Arrow and qualitative analysis of major volatile 
compounds. The liquid spices of omija were extracted through 
hot air drying. Gas chromatography with a 60 m × 0.25 mm i.d. 
(df=0.25 μm) DB-WAX column was used. Also, carbon wide 
range/PDMS was used as a condition to extract volatile com-
pounds of liquid spices of omija and extraction temperature 
was 50°C and extraction time was 30 min. This method has 
been modified with reference to previous studies on the 
development of volatile compounds analysis of fruit and leaves 
of omija. Qualitative analysis of omija liquid spices revealed 
volatile compounds such as terpinene, 2-ethylhexanol, formic 
acid, linalool, butanoic acid, 3-methyl butanoic acid, farnesene, 
cuparene, calamene, cadalene, and cardionol that raw materials 
of omija was not detected. Using NIST MS Spectra library and 
Kovat index were used to identify a total of 34 species of 
volatile compounds in liquid spices of omija. Through this 
study, HS-SPME-Arrow is expected to be able to analyze the 
volatile compounds of various foods.

P01 -084

Composition analysis of black chestnut and anticancer 
activity against MDA-MB 231 cancer cell

Ji Su Lee1*, Jiwon Yang1, Moon Hee Lee1, Youn-Je Park1

1Department of Food Science and Technology, Kongju 
National University, Korea

The chestnut has rich carbohydrates, minerals, and essential 
amino acids such as valine, leucine, isoleucine, and phenylalanine,
and is a good source of dietary fiber. In this study, nutritional 
composition and anticancer activity against MDA-MB 231 
cancer cells were investigated using black chestnut, which is a 
dried chestnut for 15 days in 80°C. In a nutritional analysis, the 
calories of normal chestnut was 110 kcal, whereas black 
chestnut was 240 kcal. Also sugars in black chestnut increased 
by 6.17% than normal chestnut. However, there are not any 
significant differences in other analytical composition. As a 
result of inorganic ion content analysis using ICP, all inorganic 
ion content in normal chestnut was detected higher than black 
chestnut. Zinc was the lowest but potassium was the highest 
content in both chestnut. In anticancer activity assay, samples 
by hot water extraction had stronger cytotoxicity than samples 
by other extraction solvent. 100% EtOH extract of black 
chestnut had stronger anticancer activity than that of normal 
chestnut. In conclusion, black chestnut is considered to be a 
nutritional food with anticancer activity.
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P01 -085

Composition analysis of biological active compounds of 
extruded Chrysanthemum zawadskii

Moon Hee Lee1*, Hyun Jung Lim1, Mi-Hwan Kim1, Gi-Hyung 
Ryu1, Youn-Je Park1

1Department of Food Science and Technology, Kongju 
National University, Korea

To investigate the effect of extrusion process on composition of 
biological active compounds such as total flavonoid, poly-
phenol and linarin, contents analysis of antioxidant substances 
of extruded Chrysanthemum zawadskii was performed. C. 
zawadskii was extruded at 20, 25, and 30% moisture content 
with 120, 130 and 140°C extrusion conditions. Extruded C. 
zawadskii was extracted with 50% ethanol at 70°C for 4 h, and 
C. zawadskii extract was prepared with freeze-drying method. 
The highest concentration of polyphenol content (42.4 μg/mL) 
was observed in extract with the extruded condition of 140°C 
at 20% moisture content. The highest total flavonoid amount 
was 51.61 μg/mL in extract with the extruded condition of 
140°C at 30% moisture content. These results showed that 
total flavonoid and polyphenol contents of extracts from 
extruded C. zawadskii increased compared to the extracts from 
raw C. zawadskii. However, linarin content of C. zawadskii was 
decreased by extrusion. As a result, extruded C. zawadskii
extract is considered to be developed as a new antioxidant 
food.

P01 -087

Volatile flavor components of edible insects

Hyun Wook Jang1*, Bo Ram Park1, Sin Yeong Park1, Han-Seok 
Choi1
1Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

The purpose of this study was to provide the basis for the 
application of food to edible insects by analyzing charac-
teristics of volatile flavor compounds in edible insects (Gryllus 
bimaculatus, Allomyrina dichotoma larva) as food resources in 
future. The extraction of volatile flavor compounds of edible 
insects was accomplished by a simultaneous distillation and 
extraction (SDE) method using a Likens and Nickerson’s 
extraction apparatus. The concentrated extract was analyzed 
and identified by gas chromatography and GC-mass spectro-
metry. First, 38 components of volatile flavor were found in the 
Gryllus bimaculatus and the main volatile flavor components 
were acetic acid (27.46%), ethyl acetate (15.54%), acetylace-
tone (10.78%), 2-butanethiol (5.11%), and ethanethiol (0.68%). 
Nextly, 20 components of volatile flavor were found in the 
Allomyrina dichotoma larva and the main volatile flavor com-
ponents were acetic acid (15.73%), 1,2-propanediol (10.81%), 
2,3-butanediol (3.93%), acetoin (0.16%). Currently, edible 
insects have limits on palability due to odor. Therefore, the 
volatile flavor compounds analysis will be able to find and 
remove odor in substances to increase food value and usability.

P01 -086

Optimization and validation of HPLC method for 
azodicarbonamide in wheat flour and bread

Young-Jun Kim1,2*, Daewon Kim1, Choong-In Yun2, 
Seungwoong Yang1

1Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea, 2Lab of Nanobio, 
Seoul National University of Science and Technology, Korea

Azodicarbonamide(ADA) is used as a flour bleaching agent and 
a dough conditioner in some countries, however it is prohi-
bited in Europe and Japan. This study was aimed to optimize 
and validate an efficient and sensitive high-performance liquid 
chromatography method to determine ADA in wheat flour and 
bread. Samples were extracted by water and analyzed in Imtakt 
C18 reversed-phase column using a mobile phase composition 
of water and acetonitrile with gradient condition. The flow rate 
was 0.7 mL/min and the anlalyte was monitored at 245 nm. 
Within the linear range of 0.1-20 mg/kg, all of calibration 
curves represented good linearity (r2=0.9999). The value of 
measurement uncertainty was 3.65% (3.62 mg/kg) of 
measured value (99.24 mg/kg) in fortified bread. The range of 
recoveries in wheat flour and bread were 80.8-101.3% and 
90.8-104.0%, respectively. The LOD and LOQ were 0.06 mg/kg 
and 0.19 mg/kg, respectively. These results indicated that the 
proposed method was appropriate for ADA determination in 
wheat flour and bread. Additionally, we studied to improve 
stability of sample preparation using antioxidants such as EDTA 
and BHT as well as controlled temperature condition.

P01 -088

Method validation and quantitative analysis of 
silymarin in milk thistle using UPLC

Seung Jun Choi1*, Dongsun Yoo1,2, Kyung Hee Jung3

1Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea, 2Bukwang 
Pharm. Co., Ltd., Korea, 3Korea Food Research Institute, Korea

A quantitative method using ultra performance liquid chroma-
tography (UPLC) was established for the analysis of silymarin, 
mixture of 6 flavonolignans, in Silybum marinaum extract (milk 
thistle). Separation and quantification of 6 flavonolignans were 
successfully achieved with a Waters Acquity BEH C18 (50×2.1 
mm, 1.7 μm) column using a gradient elution of distilled water 
and methanol at a flow rate of 0.21 mL/min and detection 
wavelength of 288 nm. Six flavonolignans showed good 
linearity (r2>0.999). Limit of detection for flavonolignan ranged 
from 0.0167 to 0.2469 μg/mL and their limit of quantitation 
0.1648-1.2931 μg/mL. The recovery of each flavnolignan 
ranged from 99.96 to 100.81%. The relative standard deviation 
for precision of each flavonolignan was less than 1.0%. UPLC 
method established in this study was more specific for the 
quantitative determination of silymarin than HPLC method and 
UPLC method is shorter in the equipment operation time and 
smaller in the amount of used solvent than HPLC method. 
These results suggest that UPLC method established in this 
work could be considered as good quality control criteria for 
silymarin in milk thistle.



445

2018 KoSFoST International Symposium and Annual Meeting

P01 -089

Measurement uncertainty assessment and comparison 
of piperine analysis using HPLC and spectrophotometer

Young-Jun Kim1,2*, Choong-In Yun2, Joohee Lee3, Youngjae 
Shin4

1Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea, 2Lab of Nanobio, 
Seoul National University of Science and Technology, Korea, 
3Food Safety Center, Ottogi, Co., Ltd., Korea, 4Department of 
Food engineering, Dankook University, Korea

Piperine is the alkaloid responsible for the pungency of black 
pepper, and has used as a traditional medicine. This study 
aimed to compare the measurement uncertainty of piperine 
from black pepper using HPLC and spectrophotometer. The 
sources of measurement uncertainty (i.e., standard weight, 
purity, standard solution, calibration curve, sample weight, 
final volume, and repeatability) associated with the analysis of 
piperine were evaluated. The expanded relative uncertainty 
values were 2.46 and 3.95% of HPLC and spectrophotometer, 
respectively. These were considered in compliance with CODEX 
criteria. Therefore, HPLC is more suitable for piperine analysis 
in black pepper than spectrophotometer. Moreover, the major 
contributors to the measurement uncertainty of HPLC were 
identified in the order of standard stock solutions, repea-
tability, calibration-curve, and sample pretreatment. However, 
major contributors to spectrophotometer were in the order of 
repeatability, calibration-curve, standard stock solutions, and 
sample pretreatment. Careful experiments on other higher 
uncertainties during sample pretreatment are further required 
for better personal proficiency improvement.

P01 -091

Cholesterol analysis by derivatization and 
non-derivatization coupled with gas chromatography

Md. Atiqual Islam1*, Jiyeon Chun1

1Department of Food Science and Technology, Sunchon 
National University, Korea

Derivatization is the process to transform an analyte to a 
compound that is easily and specifically detectable by a 
scientific detector. For cholesterol determination, fat-soluble 
components in food are extracted and then derivatized or 
non-derivatized before GC analysis. This study was performed 
to clearly show differences in analysis performance characte-
ristics between derivatized and non-derivatized cholesterol 
analyses (DA and NDA, respectively). GC-flame ionization 
detection was applied for cholesterol analysis. Limits of 
detection and quantification of DA (0.05 and 0.12 mg/100 g, 
respectively) were lower than those of NDA (0.21 and 0.69 
mg/100 g, respectively). Both DA and NDA showed excellent 
linearity (R2>0.999). Recovery of DA (99.7%) was higher than 
that of NDA (86.7%). Precisions (repeatability and reprodu-
cibility) of both DA and NDA were good (relative standard 
deviation<3%). Cholesterol was not separated from α-toco-
pherol by NDA, which was completed by DA. It indicates that 
application of DA should be limited to the samples without α
-tocopherol because of lack of specificity while there is no 
limitation for NDA.

P01 -090

Quality control of chaga mushroom and its commercial 
products by HPLC

Won Hui Lee1*, Seol Gyu Park2, Man Kyu Huh1, Jong Seong 
Kang2, Kyung Tae Kim1

1Food Science and Technology Major, Dong-Eui University, 
Korea, 2College of Pharmacy, Chungnam National University, 
Korea

Chaga mushroom (CM), Inonotus obliquus, is a traditional 
medicine for anti-cancer and anti-inflammation. Recently, 
several commercial chaga products are developed as functional 
foods. However, the quality of CM and its product is doubtable 
because their quality control has been done using unclear 
marker that is chromogen complex consisted of beta-glucan, 
polyphenols, steroid compounds, and minerals. Therefore, this 
study aimed to develop HPLC method for the quality control of 
CM and its products. For maker compounds, inotodiol and 3β
-hydroxylanosta-8,24-dien-21-al were selected because of their 
uniqueness in CM. The developed HPLC conditions using a 
HECTOR-M C18 column (4.6 × 250 mm, 5 μm) were mobile 
phase of water (A) and acetonitrile (B) at 210 nm. Sample 
preparation was optimized as 1 g of sample in 10 mL of 
methylene chloride by sonication for 10 min. At quantitative 
analysis, inotodiol and 3β-hydroxylanosta-8,24-dien-21-al con-
tents were 1.2-4.8% and 2.7-5.1% in CM, respectively. 
However, CM products contained these compounds 15 and 40 
times lower than CM. In conclusion, the developed HPLC-UV 
method was useful for the quality control of CM and CM 
products.

P02 -001

Proteins isolated from lotus seeds showed 
anti-inflammatory and anti-oxidant activity

Seong Won Moon1*, Jae-Young Je1

1Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

The object of this study was to investigate the potential 
anti-inflammatory and antioxidant activity of lotus seed 
protein isolate (LSP). Lotus seed was defatted by hexane 
treatment followed by removal of phenolic compounds with 
ethanol extraction. LSP was isolated from the residue by 
alkaline solubilization at pH 10 and recovered by centrifugation 
followed by lyophilization. Anti-inflammatory and antioxidant 
activities of LSP were measured using LPS-stimulated RAW 
264.7 macrophage cells and free radical scavenging assays. We 
also examined anti-inflammatory and antioxidant activities of 
LSP hydrolysates by pepsin and alcalase hydrolysis or combinations.
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P02 -002

Anti-atherosclerotic effect of seahorse (Hippocampus 
abdominalis) extract against H2O2-mediated human 
umbilical vein endothelial cell injury

Seong Won Moon1*, Jae-Young Je1

1Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

In this study, anti-atherosclerotic effect of seahorse H. abdomi-
nalia hydrolysates (SHAH) by alcalase on H2O2-mediated HUVEC 
injury was investigated. SHAH showed higher antioxidant 
activities by measuring DPPH, ABTS+, and ORAC assays and 
reduced the formation of thiobarbituric acid reactive substance 
in Cu2+-induced LDL oxidation. In HUVEC, SHAH ameliorated 
H2O2-mediated HUVEC injury through the activation of anti-
oxidant enzyme activities and glutathione. In addition, SHAH 
inhibited HUVEC apoptosis through the down-regulation of 
caspase-3 and p53 and the increase bcl-2/bax ratio. These 
results suggested that seahorse H. abdominalia could be deve-
loped as potential agents for atherosclerosis.

P02 -004

Sea squirt (Halocynthia roretzi) hydrolysates induce 
apoptosis in human colon cancer HT-29 cells through 
activation of reactive oxygen species

Seong Won Moon1*, Yunok Oh1, Jae-Young Je1

1Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

Recent evidence provides that seafood has a lot of health 
benefits due to its unique bioactive compounds. Sea squirt is 
widely cultured and consumed as a foodstuff in Korea, 
however, seldom reports with reference to bioactivities are 
available until now. In this study, edible part of sea squirt was 
hydrolyzed by pepsin and its hydrolysates was evaluated for 
anti-cancer effect on human colon cancer HT-29 cells. Sea 
squirt hydrolysates (SSQ) reduced HT-29 cell viability. Treat-
ment with SSQ resulted in the increase of reactive oxygen 
species (ROS) generation followed by disruption of mitocho-
drial membrane potential (MMP). Flow cytometry analysis 
revealed that SSQ induced G2/M phase arrest and apoptosis 
evidenced by Hoechst 33342 staining. Levels of mRNA 
expression by real-time PCR showed that treatment with SSQ 
in HT-29 cells up-regulated expression of p53, bax, and 
caspase-3 genes and down-regulated expression of bcl-2 gene. 
Protein level of caspase-3 by Western blotting was also 
increased by treatment with SSQ in HT-29 cells. These results 
suggest that SSQ may be useful for functional food ingredients 
and/or nutraceuticals.

P02 -003

Identification of osteogenic peptides from ark shell 
protein hydrolysates and investigation of osteogenic 
mechanism in mouse mesenchymal stem cells

Seong Won Moon1*, Jun-Ho Hyung1, Jae-Young Je1

1Department of Marine-Bio Convergence Science, Pukyong 
National University, Korea

In this study, ark shell protein hydrolysates (ASPHs) were 
prepared by peptic hydrolysis with optimal conditions and 
were fractionated into 3-10 kDa, 1-3 kDa and osteoblast diff-
erentiation, and the sequence was found to be Ala-Try- 
Leu-Asn-His (AWLNH) and Pro-His-Asp-Leu (PHDL) by LC-MS/ 
MS. AWLNH and PHDL were increased the expression of bone 
morphogenetic protein-2 (BMP-2), p-Smad1/5, Runx2, Dlx5, 
osterix, and MAPK phosphorylation. As a results of activation 
of osteogenic factors, ALP activity, type I collagen, osteocalcin, 
and mineralization were up-regulated. Osteogenic factors were 
governed by noggin, BMP antagonist, but not MAPKs. However, 
pretreatment with MAPK inhibitors resulted in inactivation of 
BMP signaling pathway. Phosphorylation of ERK1/2 and JNK1/2 
are found to be a major signaling pathway in osteoblast 
differentiation in MSCs.

P02 -005

Optimization of tryptic antioxidative hydrolysates from 
roe protein isolate of skipjack tuna Katsuwonus pelamis

Min Soo Heu1,2*, In Seong Yoon2, Sang In Kang2,3, Do Youb 
Kim2,3, Ji Won Hwang1,2, Jung Suck Lee2, Young Mi Kang2, 
Jin-Soo Kim2,3

1Department of Food and Nutrition/Institute of Marine 
Industry, Gyeongsang National University, Korea, 2Research 
Center for Industrial Development of Seafood, Gyeongsang 
National University, Korea, 3Department of Seafood and 
Aquaculture Science/Institute of Marine Industry, Gyeongsang 
National University, Korea

For the preparation of the hydrolysates of protein isolate 
recovered from the skipjack tuna roe via isoelectric solubili-
zation and precipitation process, the commercial enzymes 
trypsin (TR) was used to optimize hydrolysis conditions 
according to the central composite design of the response 
surface methodology. The DHs of TR hydrolysates were 18.24- 
23.53% and DPPH (IC50) and ABTS+ (IC50) radical scavenging 
activities were in the range of 3.19-3.42 mg/mL and 0.13-0.14 
mg/mL, respectively. And RP (EC50) ranged from 4.00 to 4.14 
mg/mL, indicating significant differences according to hydrolysis 
conditions (P<0.05). The optimal hydrolysis conditions (X1 and 
X2) were 0.42% and 222.0 min, respectively, and the predicted 
values were DH 20.65%, DPPH 3.00 mg/mL, ABTS+ 0.13 mg/mL 
and RP 3.70 mg/mL, respectively. The actual values of the 
hydrolysate prepared at the optimal conditions were 20.01% 
for DH, 3.15 mg/mL for DPPH, 0.13 mg/mL for ABTS+ and 3.85 
mg/mL for RP. The amino acids showing the net increase rate 
due to substrate specificity of TR were Met, Phe, Lys and Arg as 
essential amino acids and Tyr as non-essential amino acid. 
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P02 -006

Processing optimization of chymotrypsin-aided 
antioxidant hydrolysates from steam-dried concentrate 
of skipjack tuna Katsuwonus pelamis roe

In Seong Yoon1*, Sun Young Park1,2, Jang Woo Cha1,2, Young 
Joo Park1, Ji Yun Kim1,3, Jin-Soo Kim1,2, Min Soo Heu1,3

1Research Center for Industrial Development of Seafood, 
Gyeongsang National University, Korea, 2Department of 
Seafood and Aquaculture Science/Institute of Marine Industry, 
Gyeongsang National University, Korea, 3Department of Food 
and Nutrition/Institute of Marine Industry, Gyeongsang 
National University, Korea

The optimal conditions for the hydrolysates of chymotrypsin (CH) 
on steam-dried concentrates prepared from skipjack tuna roe 
were determined according to the central composite design of 
response surface methodology. CH hydrolysates were found to be 
9.42-15.50% for DH, 3.24-5.15 mg/mL for DPPH (IC50), 0.09-0.12 
mg/mL for ABTS+ (IC50), and 1.61-2.11 mg/mL for RP (EC50). These 
hydrolysates showed significant differences in antioxidant 
activity according to the hydrolysis conditions. The optimum 
hydrolysis conditions (X1 and X2) obtained by the Minitab 
statistical program were 0.35% and 223.2 min, respectively, and 
the predicted values were 11.00% for DH, 3.50 mg/mL for DPPH, 
0.10 mg/mL for ABTS+, 1.72 mg/mL for RP. And their actual values 
at optimal conditions were 10.54% for DH, 3.53 mg/mL for DPPH, 
0.10 mg/mL for ABTS+ and 1.73 mg/mL for RP, respectively. Amino 
acids showing the net growth rate reflecting the substrate 
specificity of CH were Met, Phe, His, Trp and Arg as essential 
amino acids and Asp and Tyr as nonessential amino acids. The 
predicted and actual values were almost identical, and 
consequently the model was fit to the experiment data and 
optimized.

P02 -008

Effect of Sargassum horneri ethanol extract on the 
oxidation induced by urban particulate matter

Ju Hee Lee1*, Hyo Jin Kim1, You Jin Jeon2, Hyun Jung Kim1

1Department of Food Bioengiveering, Jeju National University, 
Korea, 2Department of Marine Life Sciences, Jeju National 
University, Korea

Sargassum horneri is a brown seaweed found in the coast of 
East Asia. Urban particulate matter has seriously caused air 
pollution with detrimental health effect. Sargassum horneri
collected in Jeju was extracted with 70% ethanol and the effect 
on the oxidation induced by urban particulate matter was 
investigated by measuring in vitro antioxidative activites 
including 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical 
scavenging, hydrogen peroxide (H2O2) scavenging, superoxide 
anion (O2

.-) inhibition rate, hydroxyl radical (.OH) scavenging, 
metal chelating effect, and reducing power. Particulate matter 
induced the oxidation by lowering all radical scavenging 
activities. In vitro antioxidative activities of Sargassum horneri
ethanol extract were increased as the concentration increased 
(0-1000 μg/mL). When treated with particulate matter at 0 to 
1000 μg/mL with Sargassum horneri extract at 62.5, 125, and 
250 μg/mL, the DPPH free radical, H2O2, metal chelating and 
reducing power were significantly reduced compared to the 
sample without extract (p<0.05). These results indicate that 
Sargassum horneri ethanol extract effectively suppressed the 
oxidation induced by particulate matter.

P02 -007

Quality characteristics of sea cucumber influenced by 
drying method

Yun Hyung Park1*, Ju Hee Lee1, Seo Gyeong Lee1, Hyun Jung 
Kim1

1Food Bioengineering, Jeju National University, Korea

Sea cucumbers have been cultivated for centuries in many 
Asian countries. They are processed and distributed in the 
form of dried for long storage. The quality of sea cucumbers 
possibly depends on drying method. In this study, the quality 
characteristics of dried sea cucumber after conventional- 
drying, freeze-drying, and vacuum-drying were evaluated. 
Moisture content, chemical composition, pH, thiobarbituric 
acid-reactive substance (TBARS), amino acid composition, and 
rehydration rate of dried sea cucumber were determined. 
Moisture contents of fresh sea cucumber was 91.56%, and 
after conventional-drying, freeze-drying, and vacuum-drying 
they were decreased to 14.44, 6.86, and 1.59%. Protein 
content were in the order of vacuum-dried > conventional- 
dried > freeze-dried sea cucumber. The pH resulted in the 
highest at 6.72 for freeze-dried and the lowest 4.96 for 
vacuum-dried sea cucumber. Major amino acids in the dried 
sea cucumber were glycine, glutamic acid, and aspartic acid. 
Rehydration rate of the freeze-dried sea cucumber was greater 
than conventional and vacuum-dried. These results indicate 
that the quality of dried sea cucumber was dependent on the 
drying type.

P02 -009

Hazard analysis of microbiological and physicochemical 
factors for constructing an HACCP system of stir-fried 
squid

Young Mi Kang1*, Young Joo Park1, Sang In Kang1,2, Do Youb 
Kim1,2, Jung Suck Lee1, Min Soo Heu1,3, Jin-Soo Kim1,2

1Research Center for Industrial Development of Seafood, 
Gyeongsang National University, Korea, 2Department of 
Seafood and Aquaculture Science/Institute of Marine 
Industry, Gyeongsang National University, Korea, 
3Department of Food and Nutrition, Gyeongsang National 
University, Korea

This study assessed the hazards of microbiology and physico-
chemical factors to establish the hazard analysis critical control 
point (HACCP) system during the processing of stir-fried squid. 
Samples were collected in various processes, such as raw 
materials, intermediates, and final products during manufac-
turing. Viable cell count was detected in less than MFDS 
standard, but not detected after steaming process which was 
treated at 250±10°C for 4 min. Additionally, E. coli, sanitary 
indicative bacterium, and other food poisoning bacteria, such 
as Salmonella spp., Staphylococcus aureus, Vibrio parahae-
molyticus, and Clostridium perfringens were not detected in all 
processes. The level of heavy metal (Hg, Pb, and Cd) content in 
the raw materials were less than the MFDS standard. No 
foreign materials in the final products were also detected. 
According to the results above, there were no significant 
seafood hazards exists in the processing processes of stir-fried 
squid. Therefore, the steaming (250±10°C, 4 min) and foreign 
material-detection processes were identified as critical control 
point (CCP) to reduce microbiological and physicochemical 
hazards for this products.
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Risk assessment for establishing an HACCP system of 
seasoning powder using Styela

Young Mi Kang1*, Young Joo Park1, Sun Young Park1,2, Jang 
Woo Cha1,2, Jung Suck Lee1, Min Soo Heu1,3, Jin-Soo Kim1,2

1Research Center for Industrial Development of Seafood, 
Gyeongsang National University, Korea, 2Department of 
Seafood and Aquaculture Science/Institute of Marine Industry, 
Gyeongsang National University, Korea, 3Department of Food 
and Nutrition, Gyeongsang National University, Korea

This study assessed the risk during manufacturing of seasoning 
powder using Styela to establish the hazard analysis critical 
control point (HACCP) system. For risk assessment, we mea-
sured that microbiological factor such as viable cell counts, 
Escherichia coli, Salmonella spp., Staphylococcus aureus, Vibrio 
parahaemolyticus, and Listeria monocytogenes. Physicoche-
mical factor such as heavy metals, radioactivity, shellfish toxin, 
and foreign materials were also measured. An working envi-
ronment status were also evaluated microbiological factors. 
The viable cell counts in manufacturing processes were 
reduced after drying process from 2.5×103 to 3.8×102, while E. 
coli or pathogenic bacteria (Salmonella spp., S. aureus, V. 
parahaemolyticus, and L. monocytogenes) was not detected in 
all processes. The level of heavy metal (Hg, Pb, and Cd) content 
and shellfish toxin in the raw materials were less than the 
MFDS standard. No foreign materials in the final products were 
also detected. According to the results, the drying (50±1°C, 48 
h) and foreign material-detection processes were identified as 
critical control point (CCP) to reduce microbiological and 
physicochemical hazard for this products.

P02 -012

Optimization of sterilization process for canned 
broughton’s ribbed ark in gochujang-based paste sauce

Young Mi Kang1*, Jung Suck Lee1, Su Gwang Lee2, Jang Woo 
Cha1,3, Sang In Kang1,3, Min Soo Heu1,4, Jin-Soo Kim1,3

1Ressearch Center for Industrial Development of Seafood, 
Gyeongsang National University, Korea, 2Food Safety and 
Processing Research Division, National Institute of Fisheries 
Science, Korea, 3Department of Seafood and Aquaculture 
Science/Institute of Marine Industry, Gyeongsang National 
University, Korea, 4Department of Food and Nutrition, 
Gyeongsang National University, Korea

This study was conducted to optimize sterilization process to 
ensure storage and distribution safety for canned broughton’s 
ribbed ark in gochujang -based paste sauce. F0 values of 
canned broughton’s ribbed ark according to the positions of 
the retort were 10.60 min at P1, 10.70 min at P2, 12.13 min at 
P3, 12.65 min at P4 and 12.68 min at P5. The results suggest 
that the cold point of the retort was P1. According to the 
results on the sensory characteristics, general and anaerobic 
bacterial counts, taste, odor, and hardness of canned brough-
ton’s ribbed ark with the sterilization condition, F0 values for 
preparation of the canned seafoods with storage stability at 
room temperature was 4 min. However, considering recall 
caused by insufficient sterilization of canned broughton’s 
ribbed ark, a slightly higher F0 value, 6 min, was revealed as an 
appropriate sterilization condition for preparation of the 
canned seafoods.

P02 -011

Processing optimization of gochujang-based paste 
sauce for injection in canned broughton’s ribbed ark

Young Mi Kang1*, Jung Suck Lee1, Su Gwang Lee2, Jang Woo 
Cha1,3, Sang In Kang1,3, Min Soo Heu1,4, Jin-Soo Kim 1,3

1Ressearch Center for Industrial Development of Seafood, 
Gyeongsang National University, Korea, 2Food Safety and 
Processing Research Division, National Institute of Fisheries 
Science, Korea, 3Department of Seafood and Aquaculture 
Science/Institute of Marine Industry, Gyeongsang National 
University, Korea, 4Department of Food and Nutrition, 
Gyeongsang National University, Korea

This study was conducted to effectively use broughton’s ribbed 
ark. We optimized the contents of finely chopped spring onion 
and gochujang in gochujang-based paste sauce for injection in 
canned broughton’s ribbed ark using response surface 
methodology (RSM). Finely chopped spring onion content (X1,

w/v) and gochujang content (X2, w/v) were chosen for inde-
pendent variables and saltiness (Y1) and overall acceptance in 
sensory evaluation (Y2) as dependent variables. Optimal 
conditions of X1, and X2 were 23.3% and 50.3%, respectively, 
and the predicted values of the multiple response optimal 
conditions were Y1 = 1.94% and Y2 = 7.2 score. Under optimal 
conditions, the experimental values of Y1 and Y2 were 1.91± 
0.04% and 7.6±0.5 score, respectively, which were similar to 
the predicted values. In conclusion, the optimized models of 
finely chopped spring onion content (X1, w/v) and gochujang
content (X2, w/v), for preparation of gochujang-based paste 
sauce were suitably fitted.

P02 -013

Sensory and nutritional characteristics of canned 
broughton’s ribbed ark in gochujang-based paste sauce

Young Mi Kang1*, Jung Suck Lee1, Su Gwang Lee2, Sun Young 
Park1,3, Do Youb Kim1,3, Young Joo Park1, Min Soo Heu1,4, 
Jin-Soo Kim1,3
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University, Korea, 4Department of Food and Nutrition, 
Gyeongsang National University, Korea

For effective use of broughton’s ribbed ark, we developed 
canned broughton’s ribbed ark in gochujang -based paste 
sauce (CB-GPS). This study was conducted to compare sensory 
and nutritional characteristics of canned broughton’s ribbed 
ark in gochujang-based paste sauce developed in our lab with 
those of commercial canned boiled ark shell (control). The 
CB-GPS were lower in moisture and crude protein contents 
than control, and higher or similar in crude fat and ash content 
(P<0.05). The taste intensity of CB-GPS was stronger in 
sourness, bitterness than control, and weaker in saltiness, 
umami, and sweetness. CB-GPS was weaker in the odor 
intensity than that of control, and higher in the hardness (P
<0.05). Total amino acid contents of CB-GPS were 7.46 g/100 g 
and the major amino acids were aspartic acid, glutamic acid, 
leucine, and lysine. Mineral contents based on 100 g of CB-GPS 
were 48.7 mg for calcium, 90.8 mg for phosphorus, 6.8 mg for 
iron and 1.4 mg for zinc.
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Preparation and characteristics of deep-fried small 
yellow croaker Larimichthys polyactis using an 
ultrasonic frier

Young Mi Kang1*, Sang In Kang1,2, Jung Suck Lee1, Sun Yong 
Park1,2, Do Youb Kim1,2, Jang Woo Cha1,2, Min Soo Heu1,3, Jin 
Soo Kim1,2
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Gyeongsang National University, Korea, 2Department of 
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and Nutrition, Gyeongsang National University, Korea

This study was conducted to improve taste and color of fried 
small yellow croaker using an ultrasonic frier. We optimized 
deep-frying temperature and time of deep-fried small yellow 
croaker (BS-Y) using response surface methodology. Deep- frying 
temperature (X1) and time (X2) were chosen as independent 
variables and Hunter color value (Y1, yellowness), lipid content 
(Y2) and sensory overall acceptance (Y3) as dependent variables. 
Optimal conditions of X1 and X2 were 159.6°C and 86.8 s, 
respectively, and the predicted value of the multiple response 
optimal conditions were 8.6 for Y1, 20.0 g/100 g for Y2, and 7.42 
score for Y3. Under optimal conditions, the experimental values 
of Y1, Y2 and Y3 were 8.6, 20.6 g/100 g and 7.4 score, respectively, 
which were similar to predicted value. Taste intensity (score) for 
umami of BS-Y was superior to that of control (commercial fried 
yellow croaker). VCI and VBN of BS-Y were 211.5 mg/100 g, 51.8 
level, which were higher than those of control. Major amino 
acids of BS-Y were leucine, lysine, aspartic acid, glutamic acid 
and, which was similar to control. Major fatty acids of BS-Y were 
16:0, 18:1n-9 and 18:2n-6, which was also similar to control.

P02 -016

Correlation analysis of gas phase trimethylamine levels 
by a sensor GC system and physicochemical quality 
indicators for mackerel freshness assessment

Xiaotong Xu1*, Koth-Bong-Woo-Ri Kim2, Gi-Eun Bark1, Da-Hye 
Lee1, Kwang-Su Cho1, Ji-Hye Kim1, Ji-Yeon Shim1, Min-Ji Kim1, 
Dong-Hyun Ahn1

1Department of Food Science and Technology, Pukyong 
National University, Korea, 2Institute of Fisheries Sciences, 
Pukyong National University, Korea 

Trimethylamine (TMA) is well-known for manifesting the odor 
of rotting fish and a volatile amine produced immediately after 
the death of fish and its concentration increases with the 
lowering of the fish freshness. In this study, a technique for the 
rapid quantitative analysis of a gas phase TMA was developed 
using a sensor gas chromatography (SGC) system. Mackerel 
Scomber japonicus was stored at intervals of 3 days for 12 days 
at 4°C. The data of TMA levels was compared to the colorimetric 
picric acid method. In addition, K-value and volatile basic 
nitrogen (VBN) contents of mackerel muscle, a fish freshness 
indicator, were measured. The gas phase TMA levels from 
whole mackerel were increased during storage. The TMA, 
K-value, and VBN contents in muscle were also increased 
during storage. Correlation analysis was conducted between a 
gas phase concentration of TMA and levels of physicochemical 
indicator in muscle. The gas phase TMA levels showed strong 
positive correlations with physicochemical indicators. Therefore, 
a SGC system is an efficient technique to quickly evaluate the 
gas phase TMA levels during fish processing process.

P02 -015

Development and characterization of bone-softened 
small yellow croaker Larimichthys polyactis using 
response surface methodology

Young Mi Kang1*, Jung Suck Lee1, Sang In Kang1,2, Sun Young 
Park1,2, Young Joo Park1, Jang Woo Cha1,2, Min Soo Heu1,3, 
Jin-Soo Kim1,2

1Research Center for Industrial Development of Seafood, 
Gyeongsang National University, Korea, 2Department of 
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and Nutrition, Gyeongsang National University, Korea

We optimized drying and heating conditions of bone-softened 
yellow croaker (BS-Y) using response surface methodology and 
examined to their proximate compositions and mineral con-
tents. Drying time (X1) and temperature (X2) and heating time (X3) 
and temperature (X4) were chosen as independent variables and 
breaking force (Y1), texture (Y2) and overall acceptance (Y3) as 
dependent variables. Optimal conditions of X1, X2, X3 and X4 were 
4.4 h, 67.2°C, 80.0 min and 112.9°C, respectively, and the 
predicted values were 0.85 kg for Y1, 7.61 score for Y2, and 7.32 
score for Y3. Under optimal conditions, the experimental values of 
Y1, Y2 and Y3 were 0.84 kg, 7.5 score and 7.2 score, respectively, 
which were similar to predicted value. In conclusion, the models 
are suitably fitted to experimental data and adequate for 
optimization. Comparison of nutrition between BS-Y and control 
were showed that BS-Y was higher lipid, ash, carbohydrate 
content, and the mineral contents such as calcium, phosphorus, 
and zinc than control. According to the results, mineral of the BS-Y 
was enriched to those control.

P02 -017

Determination of ethoxyquin and its dimer residues in 
fishery products using liquid chromatography-tandem 
mass spectrometry (LC-MS/MS)

Soo Yeon Choi1*, Hui-Seung Kang1, Joohye Kim1, Eunhye Lee2, 
YongWoo Shin3, Byung-Hoon Cho1, Jin-Hwan Hong1, 
Kangbong Lee1

1Pesticide and Veterinary Drug Residues Division, National 
Institute of Food & Drug Safety Evaluation, Korea, 2Center for 
Food and Drug Analysis, Busan Regional Office of Food and 
Drug Administration, Ministry of Food and Drug Safety, 
Korea, 3Hazardous Substances Analysis Division, Gyeongin 
Regional Office of food and Drug Safery, Korea

This study was conducted to develop an analytical method to 
determine Ethoxyquin (EQ) and Ethoxyquin dimer (EQD) in 
fishery products. The analytes were confirmed and quantified 
using LC-MS/MS. The sample was extracted with acetonitrile. 
Then, dispersive solid phase extraction (d-SPE) was used for the 
cleanup. Standard calibration curves presented linearity with the 
correlation coefficient (r2)>0.99, analyzed at 1-30 μg/kg concen-
tration. The developed method was validated according to the 
CODEX (CAC/GL-71) guideline. The limits of quantitation (LOQ) 
for EQ and EQD were 5 μg/kg. Average recoveries ranged from 
91.81% to 114.55% and 81.50% to 107.18% respectively. The 
repeatability of measurements, expressed as the coefficient of 
variation (CV, %), was below 11%. We investigated the occurrence 
of EQ and EQD in flat fish, eel, trout and shrimp samples (n=34) 
purchased in South Korea. EQ and EQD were detected in 28 
samples over LOQ. The detection range of EQ and EQD was 0-24 
μg/kg and 0–63 μg/kg respectively. The results of this study 
suggest that further investigation is needed to evaluate EQ and 
EQD residues in fishery products.
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Neuroprotective effects of phlorotannins from brown 
seaweed Ecklonia cava on neuronal PC-12 and SH-SY5Y 
cells against oxidative stress

Jin-Ah Nho1*, Ho Jin Heo2, Gun Hee Kim3, Dae-Ok Kim1
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Alzheimer’s disease (AD) is one of the most common neuro-
degenerative disorders in elderly people, characterized by the 
gradual deterioration of their memory and cognitive function. 
Oxidative stress caused by reactive oxygen species is associated 
with progressive neuronal cell death in AD. In this study, we 
comparatively evaluated total phenolic and flavonoid contents, 
and antioxidant capacity of 13 types of marine origin samples. 
Phlorotannin-rich fraction from Ecklonia cava (PFE), an edible 
brown seaweed, showed the highest levels of total phenolic 
and flavonoid contents and antioxidant capacity among 13 
samples tested. Therefore, the neuroprotective effects of PFE 
were investigated in pheochromocytoma (PC-12) and human 
neuroblastoma (SH-SY5Y) cells against H2O2-induced cell 
damage. The PFE showed increased viability of neuronal PC-12 
and SH-SY5Y cells. Furthermore, intracellular oxidative stress 
was decreased in both neuronal cells. Treatment with PFE 
inhibited cholinesterases in a dose-dependent manner. Taken 
together, this study demonstrates that phlorotannins from E. 
cava can play a key role in neuroprotection of neuronal cells 
under oxidative stress.

P03 -001

Development of yuba films incorporated with pine 
needle extract and its application in sausages

Jaesang Lee1*, Yookyung Kim1

1Department of Human Ecology, Graduate School, Korea 
University, Korea

Yuba is a soy protein-lipid film which forms on the surface of 
heated soymilk. This study was conducted with the aim of 
developing yuba films as an alternative to gelatin films. Three 
different types of yuba films were prepared employing soymilk 
(Y), soymilk and 5% glycerol (YG), and soymilk in combination 
with 5% glycerol and 0.7% pine needle extract (YGP). YG and 
YGP films were employed to make sausage in order to monitor 
the changes in lipid oxidation during storage as compared to 
sausages made from commercial gelatin films (G). The addition 
of pine needle extract especially enhanced antioxidant activities 
of the films. YGP films showed twice the phenolic content and 
1.5 times of DPPH radical scavenging activity than Y and YG 
films. The use of yuba films produced higher moisture content, 
yield, and moisture retention in sausages compared to G films. 
Lipid oxidation in sausages prepared with YGP film was mini-
mized, TBARS values of YGP sausages were lower than YG and 
G sausages (3.57 vs 4.02 vs 4.63 in 6 days, respectively). Con-
sequently, it is hypothesized that yuba films could be employed 
as a potential alternative for manufacturing of sausages rather 
than commercial gelatin films.

P02 -019

Differential modulation of immune response and 
cytokine profiles of Sargassum horneri in spleen of 
murine with or without concanavalin A

Kalahe Hewage Iresha nadeeka Madushani Herath1*, Areum 
Kim1, Jinhee Cho2, Hyojin Kim3, Suyama Prasansali Mihin-
dukulasooriya1, Yeonmi Lee4, You-Jin Jeon5, Youngheun Jee1,2

1Interdisciplinary Graduate Program in Advanced Convergence 
Technology & Science, Jeju National University, Korea, 
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Research Institute, Jeju National University, Korea, 
3Department of Food Bioengineering, Jeju National University, 
Korea, 4Seojin Biotech Co., Ltd., Korea, 5Department of Marine 
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The benefits of brown seaweeds to health have been proclaimed 
for centuries; among, accumulating evidence suggests that 
Sargassum honeri possesses both immune-boosting and 
anti-inflammatory/immune-regulatory effects. This study investi-
gated the immunological effect of sargachromanol E rich 70% 
ethanol extract of Sargassum honeri (SHE) on unstimulated and 
Con A (5µg/mL) stimulated murine splenocytes. SHE has an 
immune stimulatory effect on CD3e+ CD4+ T-helper cells, CD3e+ 
CD8+ cytotoxic T cells, CD45+ CD11b+ macrophages, Ly-6C+ 
Ly-6G+ granulocytes and Ly6G-Ly6Clow eosinophils. SHE alone 
enhanced Th cytokines TNF-α, IFN-γ (Th1), IL-4, IL-5 and IL-13 
(Th2) and IL-6 (Th17) which also stimulated the macrophage 
polarizing cytokines and enhanced macrophage derived cyto-
kine secretion. SHE treatment in Con A (5 ug/mL) decreased the 
T-helper cells, cytotoxic T cells, granulocytes, eosinophils and 
monocytes. This signifies the potential medicinal value of SHE in 
clinical implications as SHE alone exhibits immunestimulatory 
effect and shows anti-inflammatory effect in Con A stimulated 
splenocytes. This research was supported by the Ministry of 
Oceans and Fisheries, Korea (No. 2015-0306).

P03 -002

The effect on mechanical properties of yuba by 
ultrasonication, heat curing, gamma irradiation and 
transglutaminase treatments

Ying Meng1*, Yookyung Kim1

1Korea University, Korea

Yuba is a soy protein-lipid film which forms on the surface of 
heated soymilk for tofu making. To study potential improve-
ments of the mechanical properties of yuba, we produced films 
using three pre-treatments: ultrasonication (U), gamma 
irradiation (IR) and transglutaminase (T) as well as one post- 
treatment of heat curing (HC). Tensile strength (TS) and 
elongation (E) of the 3rd, 5th and 7th sheets of yuba were 
measured. All treatments improved TS of yuba. The 3rd sheets 
of all treatments except IR had the highest TS. The highest TS 
value was 5.9-10.4 MPa, observed in the case of 6h under 95°C 
by HC, which was almost 3 times higher than control (2.3-3.9 
MPa), followed by U, IR and T. At control, the 5th sheet had the 
highest E of 57%, followed by the 7th and 3rd sheets. E 
decreased in most groups while according to different sheets, 
effects of treatments were also different. The 3rd and 5th 
sheets of T of 800 μ/kg kept similar E with control. In particular, 
the 7th sheets of T showed a 2.5 times higher E of 102% than 
control (42%). The results demonstrate that heat curing and 
transglutaminase significantly affected the TS and E of yuba, 
respectively.
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Analysis of food functional components of processing 
byproducts of red bean paste

Youn-Ji Lee1*, Seung Yong Lim1, Na Young Lee1, Yong-Tae 
Kim1
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National University, Korea

Red bean (azuki bean, Phaseolus angularis) is a bushy annual 
weed from Leguminosae. The beans are used for diuresis, 
disinfection, beriberi, diabetes, and so on in Korean traditional 
medicine. The large amount of the processed water generated 
during red bean paste preparation has a serious effect on the 
environment, and the disposal of the great amount of useful 
ingredients in the processing byproducts is a large economic 
loss. In order to reutilize the processed byproducts of red bean 
paste, we analyzed the general components and antioxidant 
properties of the byproducts. The three types of red bean- 
boiled water were prepared by heat treatment for 35 min at 
95°C (1st), 35 min at 95°C (2nd), and 20 min at 100°C (3rd). 
There were no significant differences of general components 
between red bean-boiled water 1st, 2nd and 3rd. Antioxidant 
activities such as total polyphenol contents, DPPH, ABTs free 
radical scavenging activity and reducing power of the 1st 
byproduct were the highest among the byproducts. These 
results show that the 1st red bean-boiled water (byproduct) 
could have various kinds of functional materials.

P03 -005

Effect of soybean cultivars on the quality 
characteristics of soybean milk

Eun-Yeong Sim1*, Jeom Sik Lee1, Hye Sun Choi1, Jieun Kwak1, 
Namgeol Kim1, Choon-Ki Lee1

1Department of Central Area Crop Science Crop Post-Harvest 
Technology Division, RDA, Korea

The objective of this study was to compare the soymilk quality 
made from seven soybean cultivars (Daechan, Cheonga, Dae-
pung2, Seonpung, Taeseon, Miso, Saekeum). The 100 seed 
weight, water absorption rate, crude protein and lipid con-
tents, the composition of amino acid and fatty acid of soybean 
as well as the quality characteristics (including yield) of soymilk 
made from seven cultivars were analyzed. The 100 seed weight 
of the soybeans varied from 26.07 to 32.43 g. Water absorp-
tion rate was the lowest in Daepung2, but the highest in 
Daechan. Crude protein and lipid contents of soybean were in 
the ranges of 38.8-40.2% and 16.63-20.83%, respectively. 
Linoleic (18:2), oleic (18:1), and linolenic (18:3) acid contents 
were 41.48-56.28%, 13.92-24.89% and 6.81-11.57% respectively. 
Palmitic (16:0) and stearic (18:0) acid were in the ranges of 
14.07-18.65, 3.57-5.94%. In a laboratory scaled soymilk 
manufacturing test, Daechan showed the highest total solid 
contents in soymilk with the values of 7.56%. The soluble solid 
contents and pH of the soymilks ranged 4.5-5.5oBx and 6.74- 
6.87, respectively.

P03 -004

Optimization of okara isoflavones extraction using 
subcritical water and kinetic modelling for the 
conversion and degradation reactions

David Nkurunziza1*, Byung-Soo Chun1

1Pukyong National University, Korea

There is a global need to utilize soy milk and tofu byproducts, 
okara, in order to reduce wastes from soybean processing. 
Thermal processing of these byproducts leads to the quick 
degradation of isoflavones, preventing the convertsion of 
conjugated glucosides to non-conjugated aglycones, which are 
higher in biological activity. Therefore, subcritical water 
extraction (SWE) was used to recover isoflavone aglycones 
from okara with minimal degradation products. Surface 
Response Modeling (SRM) of the extraction variables indicated 
optimized conditions would be T=146.23°C, P=39.8 bar, and α= 
20 mg (solid)/mL (extractant). Mathematical models of the 
rates of reactions for all genistein-based and daidzein-based 
compounds were solved as a set of simultaneous equations 
leading to rate constants and time-dependent concentration 
profiles for each compound. These kinetic analyses suggested 
an optimum extraction time at the SRM-optimized conditions 
would be 213.5 ±8.7 min. Increased rates of formation for 
aglycones combined with overall decreased rates of degrada-
tion for glucosides makes this an ideal model for future okara 
processing and extractions of isoflavones.

P03 -006

Isoflavone profile and antioxidant capacity of puffed 
black beans (Glycine max (L.) Merr.)

JiHyun Kim1*, HaeIn Lee1, SungWon Choi2, ChangNam Kim3, 
ByungYong Kim1, Moo-Yeol Baik1

1Department of Food Science and Biotechnology, Institute of 
Life Science and Resources, Kyung Hee University, Korea, 
2Department of Food and Culinary Arts, Osan University, 
Korea, 3Department of Hotel Baking Technology, Hyejeon 
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Black beans contain a lot of isoflavones and are known to have 
antioxidant ability. This study investigated effect of puffing on 
changes of isoflavone and antioxidant activity in black bean. 
The puffing pressures were 490, 588, 686 and 784 kPa, and raw 
sample was used as control. After puffing, each sample was 
extracted with 70% ethanol. In isoflavone composition, malo-
nyldaidzin, malonylglycitin, and malonylgenistin disappeared 
by puffing. Acetyldaidzin, acetylgenistin, daidzin, and genistin 
increased with increasing puffing pressure and decreased at 
784 kPa. Glycitin and daidzein had no change and genistein 
increased with increasing pressure. Acetylglycitin and glycitein 
were not detected regardless of puffing. The DPPH, ABTS 
radical scavenging ability, and total phenolic contents were 
proportionally increased with increasing puffing pressure. Total 
flavonoid content did not show a consistent tendency but 
higher than control. Therefore, it was confirmed that puffing 
had a positive effect on increase and conversion of the active 
compounds of black beans. It could be an effective processing 
for increasing antioxidant ability and converting isoflavone 
composition of various soy beans.
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Study on the method inhibition of odor from soybean

Daehyoung Lee1*, Jae Soon Seo1, Seon Yi Won1, Heui Yun 
Kang1, Jeong-Hyun Chi1
1Department of Crop Research, Gyeonggi-do Agricultural 
Research and Extension Services (GARES), Korea

Soy is a major source of protein in the diet and isoflavones 
(genistein and daidzein) are known to inhibit cancer develop-
ment and prevent anti-dementia, cardiovascular disease and 
osteoporosis. Recently, processed beans are often used for the 
nutrition improvement. However, a volatile carbonyl compound 
(soybean intestine), a unique odor of soybeans, occurs during 
the process. An analysis was conducted to evaluate the 
processing ability to inhibit lipoxygenase 2 producing these 
compounds. The lipoxygenase 2 activity of untreated Nokpung 
bean was the highest at 42.7%, whereas the lipoxygenase 2 
activity of daewon bean was the lowest at 10.3%. Lipoxygenase 
2 activity was inhibited by treatment with various additives 
(vitamin C and citric acid), enzyme (protease, pectinase, and 
cellulase) and high temperature treatment during grinding. At 
90°C treatment, lipoxygenase showed the lowest activity and 
lowest sensory score.

P03 -009

Comparative study of the quality characteristics and 
storage stability of low-fat tofu prepared with defatted 
soy flours treated by supercritical-CO2 and organic 
solvent

Kyo-yeon Lee1*, Sung-gil Choi1,2

1Division of Applied Life Science, Gyeongsang National 
University, Korea, 2Division of Food Science and Technology 
(Institute of Agriculture and Life Sciences), Gyeongsang 
National University, Korea

The objective of this study was to prepare low-fat tofu (LFT) 
using defatted soy flours (DF) treated by supercritical-CO2

(SC-CO2) and hexane. The quality characteristics including 
microstructure and storage stability of LFTs were measured and 
compared. DF using SC-CO2 (DF-SC) showed higher soluble 
solids (51.89 g/100 g) in soy milk than the control (40.58 g/100 
g) and DF treated using an organic solvent (DF-OS, 23.10 g/100 
g). SDS-PAGE analysis for DF-SC showed no denaturation of 
proteins, while most of the bands were diffused for DF-OS due 
to protein denaturation. Significant differences (p< 0.05) were 
observed among the quality characteristics of tofus. DF-SC 
resulted in remarkable higher tofu yield (g/100 g) with values 
of 535.47, followed by 385.23 for control, and 351.23 for 
DF-OS. SC-CO2-treated tofu had softer texture owing to higher 
moisture content than other tofus. SEM analysis showed 
SC-CO2-treated tofu had uniform and homogenous network 
microstructure. SC-CO2-treated LFT had higher oxidative 
stability and microbiological safety than those of the control 
and hexane-treated tofu.

P03 -008

Study on the soybean starch saccharifying production

Daehyoung Lee1*, Jae Soon Seo1, Seon Yi Won1, Heui Yun 
Kang1, Jeong-Hyun Chi1
1Department of Crop Research, Gyeonggi-do Agricultural 
Research and Extension Services (GARES), Korea

The domestic soybean processing market is worth 1.428 trillion 
won, is mostly restricted to traditional foods such as tofu,
gochujang (Korean red pepper paste), and soy sauce, etc. The 
general composition of soybeans is 34-34% protein and 37% 
carbohydrate. This study was conducted to develop bakery 
material from saccharified carbohydrates in soybean. First, 
soya milk was produced and then treated with enzymes. The 
highest sugar content obtained was 0.2% pectinase treatment 
and the highest sugar content was 2.0oBx (10 dilution) after 
0.15% glucodiase treatment. Daewon bean had the highest 
score of sensory test. Then, enzyme was treated to soya milk 
which was removed bean curd residue, and unremoved one. 
The sugar content was high, as of 3.3oBx (10 dilution), but had 
lower the sensory score in the soya milk which was removed 
the bean curd residue.

P04 -001

How a new concept is structured: Social representation 
of premium ramen

Cho-Long Lee1*, Hyun-Kyu Shim2, Seon-Ho Kim1, Dominique 
Valentin3, Jae-Hee Hong1

1Seoul National University, Korea, 2Kookmin University, Korea, 
3AgroSup Dijon/CSGA, France

In this study, we investigated how the concept of premium 
ramen, a newly emerging concept, is structured by different 
age groups of consumers via constructing a social represen-
tation using free word association task (FWA). One hundred 
fifty participants from each age group (teenagers (TA) - ages of 
14-18; young adults (YA) - ages of 19-29; adults (AD) - ages over 
30) conducted FWA for premium, ramyeon, and premium 
ramyeon. The words were represented on a conceptual space, 
and result was further analyzed using multiple correspondence 
analysis. Core concepts were “high quality” and “expensive” 
for premium, “convenience”, and “tasty” for ramyeon. When 
used with ramyeon, “healthy” and “delicious” became the core 
concept of premium. For premium ramen, TA referred to broth, 
ingredients, and prices less frequently than other groups. YA’s 
core concepts were differentiation and special ingredients and 
AD’s were unfried, expensive, and business trick. Outcomes of 
this study is expected to help food industries establish 
strategies to develop premium ramen based on the concept 
shared by consumers.
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How do extrinsic cues affect consumer perception for 
milk tea products?

Yoonkyung Choi1*, Jiyun Yang1, Jihye An1, Jungmin Lee1, 
Minsoo Kim1, Miryung Shin1, Jeehyun Lee1

1Department of Food Science and Nutrition & Kimchi Research 
Institute, Pusan National University, Korea

The objectives were to analyze the change of consumers’ 
perception regarding extrinsic aspects and determine the 
usage of a long list of check-all-that-apply (CATA) terms for the 
blended beverage. For evaluating eight milk tea samples, 
consumers (n=240) rated their acceptability and indicated 
flavors that they perceived with CATA questionnaire in the 
intrinsic (blind) session. Aforementioned eight samples were 
also assessed with the packaged product in the extrinsic 
(informed) session. Acceptance and CATA data were analyzed 
using independent t-test and Mann-Whitney U test, respectively. 
Correspondence analysis was also used to conduct RV 
coefficient test for exploring the similarity of flavor perceptions 
between two sessions. Even though the extrinsic information 
was able to influence consumers’ overall liking depending on 
previous consumption, the cues could not alter the rank of 
sample preference. The samples and flavors similarly located in 
correspondence biplots and showed comparable configura-
tions between the intrinsic and extrinsic sessions. Moreover, 
the results showed that long list of terms could be used for 
complex flavor products in CATA method.

P04 -004

Affective difference-preference test method using a-not 
a with reminder for studying reformulation of 
carbonated drinks

Myungshin Kim1*, Eun-Kyung Park1, Ju-Won Kim1, Yejin Lee1, 
Hye-Seong Lee1

1Department of Food Science and Technology, Ewha Womans 
University, Korea

As sugar reduction is an important issue for carbonated drinks 
industry, it is critical for sensory professional to provide 
methodologies to achieve successful product reformulation in 
drinks industry. As maintaining consumer preference is vital for 
success, consumer methods need to study preference as well 
as product. One such method is the affective A-Not A with 
reminder (A-Not AR) difference-preference test, where the 
brand image and natural consumer expectation can be evoked 
for the reference product. In this paper, effects of the A-Not AR 
difference-preference test format on sensory and preference 
sensitivity were investigated in comparison with the difference 
test only and preference test only conditions. Lemon-lime 
flavored carbonated drink and two types of reformulated 
samples were tested by 288 consumers. Results showed that 
no difference in sensory sensitivity between the two versions 
of A-Not AR, while preference sensitivity was higher in A-Not 
AR difference-preference test than the preference test only 
condition. This indicates the potential of the affective A-Not AR 
difference-preference test as more efficient and reliable 
sensory method for product reformulation.

P04 -003

A new consumer test method based on kano 
philosophy: Consumer expectation, product usage 
experience, and its relation to overall experience 
satisfaction

Yeon-Joo Lee1*, In-Ah Kim1, Myungshin Kim1, Ju-Won Kim1, 
Hye-Seong Lee1

1Department of Food Science and Technology, Ewha Womans 
University, Korea

For successful product development, it is critical to understand 
the perceived product attributes and their relations to holistic 
perception and satisfaction of product usage experience. In 
this paper, a new consumer test methodology was developed 
in which product attributes can be categorized into different 
groups to reflect their unique relationships to overall satisfac-
tion, as proposed in Kano model. Also effects of situational 
contexts on the holistic product usage experience was 
investigated. The new method consisted of series of tests 
including the cognitive warm-up, questions of expectation, 
applicability, and its consequence for liking. To test effects of 
including questions of expectation and liking in the new 
method, a consumer test method of the overall satisfaction 
with ‘double-faced applicability’ test was also studied as a 
control. These two test methods were applied to 6 spread 
products on 3 contexts with each 90 consumers. Results 
showed no effect of including expectation on the satisfaction, 
while there were significant effects of contexts on expectation, 
suggesting the potential of the new method for better 
understanding of consumer-relevant product attributes.

P04 -005

Sensory evaluation of processed meat products using 
deep ocean water

Young Sig Park1,2*, Woo-Jung Ham1, Seong-Yeon Kim1

1School of Life Sciences and Biotechnology, Korea University, 
Korea, 2School of Life Sciences and Biotechnology, Functional 
Food Research Center, Korea University, Korea

Deep ocean water is seawater that is highly valuable as natural 
resource, containing various kinds of energy and useful 
materials. In general, seawater found below depth of 200 m, is 
defined as deep ocean water. The use of deep ocean water as a 
natural ingredient in processed meat products, which can 
reduce or eliminate artificial additives, reflecting the changing 
trends and realities of the processed food industry. Deep ocean 
water was used as a substitute for curing agent in processed 
meat products, and a prototype product was prepared by deep 
ocean water and then compared with general meat products. 
In case of ham and bacon, Dae Kyeong Ham supplied products 
with general prototype and deep ocean water prototype. In 
the case of sausage, four kinds of solutions, nitrite, undiluted 
solution, diluted solution, and fermented purple radish solu-
tion were used for sensory evaluation. The sensory evaluation 
was carried out on a 9-point hedonic scale.
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“Product temperature-dependent sensory-attribute 
variations”: A novel approach for evaluating sensory 
attributes of hot or cold foods and beverages

Han-Seok Seo1*, Matthew Chapko1, Ragita Pramudya1

1Department of Food Science, University of Arkansas, USA

Sensory attributes of hot foods/beverages have been evaluated 
at specific serving temperatures without consideration of 
variations in product temperature over the duration of 
consumption. Using a rapid sensory profiling technique, the 
Check-All-That-Apply (CATA) method, this study aimed to 
characterize a sensory profile over a wide range of tempe-
ratures of hot foods/beverages. “Product Temperature-
Dependent Sensory-Attribute Variations” (PTDSAV) were 
determined for cooked rice, brewed coffee, and green tea. 
Samples were randomly presented at specific temperatures: 
cooked rice (70, 60, 50, 40, and 30°C), brewed coffee (70, 55, 
40, and 25°C), and green tea (65, 25, and 5°C). Participants 
selected all the CATA terms they considered appropriate to 
characterize attributes of the samples presented at each 
temperature. It was found that 37 and 49% of attributes 
significantly differed among temperature conditions in cooked 
rice and brewed coffee samples (p<0.05). Product tempe-
ratures were found to affect emotional responses to green tea 
samples (p<0.05). In conclusion, the PTDSAV was found to 
depict a big-picture view as to how attributes vary with product 
temperature.

P04 -008

Sensory characteristics of distilled soju with various 
aging time and different kinds of containers

Seung Joo Lee1*, Wan Keun Kim1

1Department of Culinary and Food Service Management, 
Sejong University, Korea

The sensory characteristics of nine distilled soju samples were 
determined using check-all-that-apply (CATA) profiling. Two 
appearance attributes, nine aroma attributes, nine flavor/taste 
attributes, and four texture attributes, as well as overall liking 
score were evaluated by 53 consumers. For the total sum of 
CATA terms, 14 characteristics showed the difference of the 
frequency over 10 and there were significant differences 
among 11 characteristics. For the overall liking score, the 
preferences of the aged samples were higher than those of the 
commercial samples, and 6 month aged soju in oak and 18 
month aged soju in stainless still showed the highest 
preference score as 5.26 and 18 month aged soju in pot 
showed the lower preference as 4.09. In the intensity ratings of 
sensory attributes, there were significant differences among 9 
characteristics and similar to results of frequency.

P04 -007

Chemical characteristics and descriptive analysis of 
fermented edible insect seasoning sauces

Ji-Su Kim1*, Sang-Hun Kang1, Soo-Hee Kim2, Chang-Ho Chung1

1Department of Culinary and FoodService Management, 
Korea, 2Department of Culinary Arts, Kyungmin University, 
Korea

Fermented seasoning sauces from 3 edible insects (Tenebrio 
molitor, Gryllus bimaculatus, and Silkworm pupa) and soybean 
were prepared using R. oligosporus, B. subtilis and A. oryzae. 
The fermented seasoning sauces had 1.7-2.0% (v/v) of total 
nitrogen and 0.86-0.97% (w/v) of amino nitrogen when the 
mixed ratio of the three ingredients (meju, soybean koji, and 
roasted rice flour) was 6:2:2. Sensory descriptive analysis on 
the fermented seasoning sauces and 5 commercial fermented 
seasoning sauces have developed 4 appearances (A), 10 odors 
(O), 8 flavors (F) and 4 mouthfeel (M) sensory attributes. Three 
ways of analysis variance showed that all categories except 
sweet_O and fish sauce_O showed significant differences (p
＜0.05) in the descriptive analysis. Explanation power of PC1 
and PC2 inspecting characteristics of 9 types of seasoning 
sauces had 64.29 and 25.92% respectively in principal com-
ponent analysis. The edible insects and soy sauces were 
distributed in the meju_O, earthy_O, cooked soybean_O, 
oily_O, cooked soybean_F, oily_M characteristics. Commercial 
sauces were distributed in caramel pigment_O, alcohol_O, 
alcohol_F, metallic_F characteristics.

P04 -009

Sensory characteristics and consumer acceptability of 
barley tea

Hyun-Jee Kim1*, Ji-Yoon Kim1, Su-Jeong Kim2, Geon-Hee 
Park2, Dong-Soon Suh1, Byung-Serk Hurh2

1Marketing Research Team, Sempio Foods Company, Korea, 
2Sempio Fermentation Research Center, Sempio Foods 
Company, Korea

Various minerals in deep sea water might give a positive effect 
on foods as a flavor enhancer. Objectives of the study were to 
identify sensory attributes and consumer acceptability of 
different commercial barley tea, and to investigate any flavor 
impacts by deep sea water added in barley tea. The samples 
used in the first study were five different types of barley tea. 
For the descriptive analysis, ten panelists developed 18 sen-
sory attributes. For the consumer test, fifty-one subject 
evaluated acceptability and reasons of (dis)liking for the each 
sample. In the second study, two prototypes were used to 
investigate sensory/consumer perceptual difference according 
to presence of deep sea water. As a result of DA, there were 
significant differences in sensory attributes (darkness, sweet, 
sour, bitter) among the samples (p＜0.05). Sweet, roasted corn 
flavor, rich, harmonious were positively related to liking, 
whereas bitter, burnt, astringency were the negative drivers of 
liking. There was no apparent difference in consumer 
perception of barley tea based on presence of deep sea water, 
but consumers showed a tendency to perceive the prototype 
with deep sea water as richer.
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Sensory characteristics and consumer acceptances of 
rice beverages commercially available in the United 
State

Han-Seok Seo1*, Jihyun Lee2, KwangRag Lee3, Sunghee Lee3, 
JunYoung Lee3, Tonya Tokar1, Ragita Pramudya1, Matthew 
Chapko1

1Department of Food Science, University of Arkansas, 
Fayetteville, USA, 2Department of Food Science and 
Technology, Chung-Ang University, Korea, 3Prepared Food 
Development Team, Nongshim Co., Ltd., Korea

This study aimed to identify sensory characteristics, consumer 
acceptability, and drivers of liking for rice-beverage products 
(RBPs), one of the dairy alternatives commercially available in 
the U.S. market. Following the Spectrum method, 10 trained 
panelists generated a lexicon of 23 attributes (2 appearances, 6 
aromas, 7 aromatics, 4 tastes, and 4 mouth-feel attributes), of 
rice beverages and evaluated attribute intensities of 7 com-
mercial RBPs on scales ranging from 0 to 15. A total of 101 
participants (62 women) rated their acceptances and just- 
about-right (JAR) intensities for the 7 RBPs on 9-point hedonic 
scales and 7-point JAR scales, respectively. Descriptive sensory 
analysis found that rice beverage products significantly differed 
in 13 attributes (P<0.05). Penalty analysis showed that consumer 
acceptability of RBPs increased with darker surface color, more 
intense sweetness and saltiness, less intense bitterness, thicker 
texture, and lighter mouth-coat feeling (P<0.05). This study 
provides a better understanding of sensory characteristics, 
consumer acceptances, and drivers of liking for commercial 
rice beverage products in the U.S. market.

P05 -001

Method for improving initial reaction rate of enzymatic 
alcoholysis

Min Young Kim1*, Hyeon Hwa Lee1, Jin Sup Shin1, Dong Jin 
Yu1, Eun Seok Jang1, Yoon Chang Kang1, Bong Chan Kim1

1Samyang Corporation, Korea

Monoacylglycerol (MAG) can be made from triacylglycerol and 
alcohol by enzymatic alcoholysis reaction. In this study, we 
found a method to improve efficiency of the reaction, raise 
initial reaction rate and the yield of MAG. This can be done by 
pretreat substrate to undergo heating process. In a batch test, 
fractioned palm oil and ethyl alcohol were mixed in a ratio of 
1:9 (w/w). Lipase 5% of total substrate was added. Reactions 
were completed at 40°C, and analysis was done at every 10 
min. In the case of control (no pre-treatment), the maximum 
content of MAG was 19.9% at 20 min. In contrast, when we 
pre-treat substrate at 50°C, the maximum content of MAG was 
increased to 22.9% at 20 min and at 60°C, 24.4% at 30 min, 
which is a maximum MAG content in this study. In conclusion, 
by using pre-heating-treatment, we can raise initial enzymatic 
reaction rate and yield of MAG even under low reaction 
temperature. It seems like the heat treatment makes substrate 
particle size small, so it makes more suitable condition for 
enzymatic reaction.

P04 -011

Type of consumer test affects consumer acceptability 
of pudding samples prepared using premix products

Han-Seok Seo1*, Jihyun Lee2, KwangRag Lee3, Sunghee Lee3, 
JunYoung Lee3, Tonya Tokar1, Matthew Chapko1, Ragita 
Pramudya1

1Department of Food Science, University of Arkansas, USA, 
2Department of Food Science and Technology, Chung-Ang 
University, Korea, 3Prepared Food Development Team, 
Nongshim Co., Ltd., Korea

Although prepared mix (“premix”) products are primarily 
designed for consumer self-preparation in personal locations 
(mainly at home), sensory testing of premix products is often 
conducted at a standardized laboratory (central location testing, 
CLT). This study aimed to determine whether acceptance of 
pudding samples prepared using premix products could vary 
with type of consumer acceptance test, i.e., CLT versus 
home-use testing (HUT). American participants (N=202) rated 
acceptances and just-about-right (JAR) intensities of both 
familiar (milk pudding) and unfamiliar (porridge pudding) types 
of pudding samples prepared using premix products in CLT or 
HUT condition. It was found that acceptances of milk pudding 
were higher in HUT, while those of porridge pudding were 
higher in CLT (P<0.05). The impact of appearance liking on 
overall liking of both pudding samples was observed in HUT 
but not in CLT. Influences of the JAR ratings on overall liking of 
pudding samples differed with test condition. In conclusion, 
our findings suggest that the type of acceptance test should be 
considered as a factor when determining consumer accept-
ability of premix products of foods and beverages.

P05 -002

Addition of sesamol increased oxidative stability of 
organogels and mixtures of organogel and beef tallow

Seungmi Hong1*, YunSik Woo1, SungHwa Kim1, HyungSeok 
Choi1, JiWon Ryu1, SeungBeen Jo1, HeeSun Na1, BoRa Yi1, 
JaeHwan Lee1

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

Organogels with a large amount of unsaturated fatty acids are 
rapidly oxidized. It is necessary to enhance oxidative stability of 
organogels. Previous experiments have shown that the anti-
oxidant most suitable for organogels matrix was sesamol. The 
objective of this study was to confirm the effect of sesamol on 
the oxidative stabilities of beef tallow containing organogels at 
light irradiation and heat treatment. Mixture of organogels and 
beef tallow (6:4, w/w) were prepared with or without addition 
of 40 ppm sesamol. Samples were treated with photo- 
oxidation for 18 days at 25°C and thermal oxidation for 3 days 
at 100°C. Oxidative stability was determined by headspace 
oxygen content, conjugated dienoic acid (CDA), p-anisidine 
value (p-AV). Without sesamol, both organogels and mixture of 
organogels and beef tallow oxidized quickly. After addition of 
40 ppm sesamol, the oxidative stability of organogels and 
mixtures increased greatly at both photo-oxidation and 
thermal oxidation. Similar antioxidant results of sesamol were 
observed from headspace volatile analysis by GC/MS.
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Effects of soy lecithin (HLB 4.5) on the oxidative 
stability in olive oil

YunSik Woo1*, SungHwa Kim1, HyungSeok Choi1, Seungmi 
Hong1, JiWon Ryu1, SeungBeen Jo1, HeeSun Na1, BoRa Yi1, 
JaeHwan Lee1

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

Minor compounds with amphiphilic properties including phos-
pholipids, hydroperoxides, free fatty acids affect oxidative 
stability of bulk oils. Phospholipids could locate interfaces of 
oil-water, which are main places of lipid oxidation. The 
objective of this study was to evaluate the oxidative stability of 
different concentration of phospholipids (HLB 4.5) in olive oil 
stored at 50°C. The concentration of lecithin ranged from 100 
to 6,000 ppm whereas critical micelle concentration (CMC) of 
olive oil was 2000 ppm. Lecithin added olive oil samples near 
and over CMC had higher oxidative stability compared to 
others based on headspace oxygen content, conjugated dienoic 
acid, p-anisidine value, and Rancimat assays. Remained 
tocopherol contents were higher as lecithin concentration was 
higher. Olive oil added with near CMC of lecithin had high 
oxidative stability which could be due to the incorporation of 
tocopherols with association colloids formed by added lecithin.

P05 -005

Quality characteristics of fried carrots depending on 
frying oil, temperature, and time

Hyun Jung Kim1*, Hyun Su Park1

1Department of Food Bioengineering, Jeju National University, 
Korea

Deep-fat frying is one of the most famous cooking methods, 
which is fast and cheap with good taste. In this study, carrot 
was deep-fat fried with palm oil (PO), sunflower oil (SO) and 
blended oil of palm and sunflower oil (PSO 2:8 or 4:6) at 
different temperature and time and the quality of the deep-fat 
fried carrot was determined. The carrot after removal of water 
was fried at 180°C for 1, 1.5, 2 and 2.5 min and 190°C for 0.5, 
1, 1.5 and 2 min. Moisture content, fat content, color, conjugated 
triene (CTA) content, p-anisidine value, hydroperoxide content, 
and fatty acid composition of deep-fat fried carrots were 
determined. Among all treatment, the carrot fried at 180°C for 
2.5 min in PSO (4:6) contained the lowest moisture content 
while its fat content was the highest (42.28%). The CTA content 
of the carrot fried with SO was higher than those fried with PO 
and PSO. The major fatty acids were palmitic acid (C16:0), 
stearic acid (C18:0), oleic acid (C18:1), and linoleic acid (C18:2). 
Based on these results, the quality of fried carrot was not only 
dependent on the frying oil type but also temperature and 
time.

P05 -004

Antioxidant properties of ethanol extracts of sesame 
cake from different heat treatment using in vitro assays 
and bulk oil models

YunSik Woo1*, SungHwa Kim1, HyungSeok Choi1, Seungmi 
Hong1, JiWon Ryu1, SeungBeen Jo1, HeeSun Na1, BoRa Yi1, 
JaeHwan Lee1

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

Sesame cake is a by-product of sesame oil from roasted 
sesame seeds and possesses many antioxidant compounds. 
The objective of this study was to evaluate the antioxidant 
properties of ethanolic extracts of sesame cake (SE) prepared 
from different roasting temperature. Sesame cake from 160°C 
roasted sesame seeds was further heated at 230, 280, and 
330°C and ethanolic extract of sesame cake (SE) was prepared. 
Antioxidant properties of SE were evaluated in vitro assays and 
in corn oil at 60°C for 12 days and at 180°C for 3 h. SE showed 
high radical scavenging ability and iron reducing ability 
especially SE from 280°C. Addition of 100 ppm SE provided 
enhanced oxidative stability in corn oils at 60°C and 180°C 
condition while 200 and 500 ppm SE did not show expected 
antioxidant activities compared to 100 ppm, which could be 
due to the increase of lipid oxidation products.

P05 -006

Oxidative stability improvement of mixed oil containing 
polyunsaturated fatty acid by addition of lecithin

Eun seok Jang1*, Yoon chang Kang1, Dong jin Yu1, Jin sup 
Shin1, Min young Kim1, Hyeon hwa Lee1, Bong chan Kim1

1Samyang Corporation, Korea

Polyunsaturated fatty acids such as DHA are excellent in 
nutrition, but they are limited in application to foods because 
of unstable oxidation. To solve this problem, we evaluated the 
antioxidative effect of DHA - added canola oil with vegetable 
lecithin. Lecithin was added at 0.01, 0.03, 0.05, 0.1, 0.3, 0.5% 
ratio to canola oil mixed with 2% DHA and the oxidation 
stability of each sample was measured using Rancimat. The 
antioxidant, Tocopherol, was also added at the concentrations 
of 0.01, 0.05, and 0.1 0.3%. As a result, the oxidation stability 
of lecithin - added group was higher than that of tocopherol - 
added group. Oxidation stability of mixed oil increased with 
increasing lecithin content. These results suggest that the use 
of lecithin, which is often used as an emulsifier, may increase 
the oxidation stability of fats and other emulsified foods.
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The evaluation of charateristics of the long-lasting 
frying oil

Dongjin Yu1*, Hyeonhwa Lee1, Minyoung Kim1, Jinsup Shin1, 
Eunseok Jang1, Yoonchang Kang1, Bongchan Kim1

1Samyang Corporation Food R&D Center, Korea

Characteristics of the new product, the Long-lasting frying oil 
has been evaluated during deep-fat frying. Soybean oil (SB), 
rapeseed oil (RP) and the Long-lasting frying oil (LF) were used 
for this experiment, and they were compared during 120 times 
frying. The test samples were collected and evaluated 
according to the number of frying. The results of the quality 
change and oxidation stability of the oils are as follows: The 
acid values of SB, RP and LF were increased to 1.39, 1.33 and 
1.20, respectively. The color change and smoke point of LF 
were lower than that of SB and RP. And as the number of frying 
was increased, total polar material (TPM, %) of SB, RP and LF 
were increased to 13.0, 12.5 and 9.5% respectively.

P05 -009

Modulation of macrophage phenotype and immune 
responses in RAW 264.7 by rice bran oil

So Jung Lee1*, Wooki Kim1, Seungmin Yu1, Yeji Kwon1, Insu 
Ban1, Sooyeon Choi1
1Kyung Hee University, Korea

Rice bran oil (RBO) has beneficial compounds including γ
-oryzanol. Despite a pile of clinical/pre-clinical data indicate 
that RBO has anti-inflammatory properties, detailed mecha-
nisms are not fully understood to date. In an effort to dissect 
the modulatory cellular mechanisms, recent studies demon-
strate novel roles of mitochondria for macrophage phenotype 
switching. Therefore, current study examined if RBO alters 
macrophage phenotype resulting in modulation of inflam-
matory responses. Specifically, macrophage phenotype was 
assessed by using extracellular flux analyzer. Multiple cytokine 
production and transcription (COX-2, iNOS) were quantified by 
using microbead array and qRT-PCR, respectively. The data 
exhibited RBO up-regulates cellular respiratory capacity, which 
was reported to enhanced in alternatively-activated macro-
phages (M2). Also, RBO treated macrophage showed reciprocal 
regulation of enhanced anti-inflammatory and suppressed 
pro-inflammatory cytokines. The transcription of iNOS, M1 
marker, was also down-regulated by RBO. These results indi-
cated alteration in energy metabolism by substrate replace-
ment might be a target for dietary modulation of inflammatory 
responses.

P05 -008

Stability of α-, γ-, and δ-tocopherol added in horse fat 
during storage

Man Jae Cho1*, Yun Hyung Park1, Hyun Jung Kim1

1Department of Food Bioengineering, Jeju National University, 
Korea

Horse fat has been widely used to cure skin since ancient Asia 
as a folk medicine. In this study, horse fat was rendered from 
fatty horse meat at 70°C under vacuum condition and added 
with α-, γ-, and δ-tocopherol a 30, 60, and 150 mg/kg. Changes 
of tocopherol concentration were analyzed by HPLC for 14 days 
of storage at 65°C in the dark. The concentration of α-, γ- and δ
-tocopherol added in horse fat at 150 mg/kg were 161.37, 
123.17, and 154.15 mg/kg, respectively and decreased to 0, 
26.19, and 31.77 mg/kg, respectively, after 14 days. The 
half-life of δ-tocopherol at 150 mg/kg was 9.21 days which was 
the longest among tocopherol homologues. As the addition of 
tocopherol concentration increased, k (ln ([A] / [A]0) = −k × 
time) value decreased. These results indicate that stability of α
-, γ-, and δ-tocopherol reduced during storage of horse fat 
when were added as an antioxidant and δ-tocopherol des-
tructed slowly compared to other tocopherol homologues.

P05 -010

Effect of water content of substrate on enzymatic 
esterification

HyeonHwa Lee1*, MinYoung Kim1, YoonChang Kang1, 
EunSeok Jang1, DongJin Yu1, JinSup Shin1

1Samyang Corporation Food R&D, Korea

The purpose of this study is to compare the enzymatic activity 
according to the water content of the substrate in enzymatic 
esterification. The reaction was catalyzed by Lipozyme 40086 in 
continuous reactor at 60, 70°C. The reactants were sampled 
every 200 times of added substrate amount relative to the 
amount of enzyme. The reactants used gas chromatography to 
analysis neutral lipids according to the number of carbon. 
Initial enzymatic activity was not significantly different depen-
ding on the water content of the substrate, but reduced about 
5% in above 0.08%. Retention of enzyme activity increased up 
to 0.04% of the water content of the substrate but decreased 
sharply above 0.08%. The result suggests that optimal enzyme 
activity and retention of enzyme activity were shown when 
substrate has a water content of 0.04%.
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Investigation of membrane condensation induced by 
CaCO3 nanoparticles and its effect on membrane 
protein function

Kibaek Jeong1*, Ke Luo1, Young-Rok Kim1

1Graduate School of Biotechnology, Department of Food 
Science and Biotechnology, College of Life Sciences, Kyung 
Hee University, Korea

The membrane dynamics both across the lipid bilayer and in 
the lateral lipid domains play an important role in a number of 
key cellular processes including the normal functions of 
membrane proteins. Herein, we report an electrical method to 
monitor the changes in membrane dynamics with respect to 
the interactions between the lipid bilayer and CaCO3 nano-
particles (nano CaCO3). Through transmembrane capacitance 
measurements, the electrostatic interaction between lipid 
molecules and Ca2+ ions dissolved from nano CaCO3 turned out 
to be responsible for the membrane condensation, whereas 
nano CaCO3 itself didn't show any notable interaction with the 
lipid bilayer. Moreover, the activities of gramicidin represented 
by the channel forming rate and lifetime of the channel were 
shown to be greatly influenced by nano CaCO3. These findings 
demonstrate that a potential cytotoxicity of nano CaCO3 could 
be derived from the dissolved Ca2+ ions, but not from nano 
CaCO3 itself, affecting cellular membrane dynamics by lipid 
condensation.

P06 -002

Effects of enzymatic debranching on normal and 
high-amylose maize starch/stearic acid complex

Koteswara Reddy Chagam1*, Jong-Yeop Seok1, Seung-Taik 
Lim1

1Department of Biotechnology, Korea University, Korea

Starch forms an inclusion complexes with hydrophobic com-
pounds, and the complexation is affected by various factors. 
Enzymatic modification of starch may produce more linear 
starch with favorable chain length and could improve starch- 
inclusion complexation. In this study, effects of enzymatic 
debranching for a normal and high-amylose maize starches on 
its complex formation with stearic acid were analyzed. 
Gel-permeation chromatogram showed that amylopectin 
degraded to smaller molecules upon debranching from 6 to 12 
h. Increased the formation of amylose-stearic acid complexes 
and recovery of stearic acid were observed upon increased 
debranching time (from 6 to 12 h) and complexation time 
(from 6 to 24 h). XRD pattern of the amylose-stearic acid 
complexes displayed mixture of the B-type and V-type pattern. 
In DSC, amylose-stearic acid complexes displayed three 
separated endotherms: the melting of the free stearic acid, 
amylose-lipid complexes and retrograded amylose, 
respectively. This study revealed that debranched starch can be 
used as an effective carrier of functional fatty acids for the 
purpose of improving their dispersion ability and stability.

P06 -001

Effect of molecular weight and plasticizer on hyaluronic 
acid used for oral films

Seulki Kim1*, Seung-Taik Lim1, Dong-Keon Kweon2

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2JinWoo Bio Co., Ltd., 
Korea

The object is to optimize the formulation for HA film that 
satisfies critical quality attributes of oral films. Aqueous solu-
tions of HA with different molecular weights (0.8x106, 1.5x106) 
were prepared with glycerol (plasticizer, 0-20%). HA films were 
prepared with solvent casting method. Thickness, weight, 
transparency, disintegration time (DT), moisture uptake and 
loss, mechanical properties and thermal properties were 
investigated. Variations of thickness and weight were high. HA 
films were almost transparent. DT was not affected from 
addition of glycerol. The higher molecular weight (1.5x106) 
retarded DT. The more glycerol was added, the more films 
absorbed moisture in a humid condition (75% RH). When 
glycerol was added, the tensile strength and elongation was 
decreased. However, it is not concentration dependent. 
Dehydration and decomposition peaks were found at slightly 
high temperature when glycerol was added. As a result, the 
low molecular weight of HA (0.8x106) was more appropriate. 
Addition of glycerol has no positive effects on properties of 
film. Addition of other plasticizer and blending other polymers 
are currently investigated to overcome the weakness of HA 
films.

P06 -003

Physical modification of granular starches using heating 
and freeze-thawing

Chen Zhang1*, Jung-Ah Han2, Seung-Taik Lim1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Food 
Service Management and Nutrition, Sangmyung University, 
Korea

Granular starches of different origins (normal/ waxy corn, 
potato and tapioca) dispersed in water (40% dry solids) were 
subjected to mild heating (1 h) at their onset temperatures for 
melting (H), cooling (12 h/4°C) after the heat treatment (HC), 
and freeze-thawing (12 h/−20°C; 1 h/25°C) after the heating 
and cooling (HCFT). A mild heating associated with the FT 
treatment, just enough to swell granules and induce the 
release of starch chains from the granules into the dispersion, 
signified the physical modification effect. The re-association of 
the released starch effectively increased the thermal stability 
of starch against the shear forces during pasting and improved 
the gel network formation with increased hardness, cohesive-
ness and springiness. The stabilization from the physical 
treatments was especially effective for the starches containing 
amylose. Stabilization by the physical treatment in the starches 
forming weak pastes, such as potato and tapioca starches, was 
more effective than corn starch. The FT treatment together 
with a mild heating may be used as a physical modification of 
starch favorable for the application of clean-label products in 
the food industry.
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P06 -004

Starch characteristics of rice flours from different 
cultivars are affected by transplanting date

Chae Min Han1*, Jong Hee Shin1, Sang Kuk Kim1, Jong Sang 
Kim2

1Division of Crop Breeding, Gyeongsangbuk-do Provincial 
Agricultural Research & Extension Services, Korea, 2Major in 
Food Biomaterials, School of Food Science & Biotechnology, 
Kyungpook National University, Korea

The effects of transplanting date for three varieties of rice 
grown in Daegu and Andong areas of Gyeongsangbuk-do, on 
the growth, rice quality, and starch characteristics (pasting and 
thermal) were examined. Three varieties of rice, ‘Seolgaeng’, 
‘Hangaru’, and ’Milyang317’ grown for 20 days in nursery beds 
were transplanted on May 20, May 30, June 10, and June 20, 
respectively. Peak viscosity, one of pasting properties, was 
decreased by delayed transplanting dates. The amylopectin in 
the three rice varieties transplanted in Daegu on May 30 was 
shown to be increased in its content of short chains with 
DP<12. These results indicate that rice planting date influences 
amylopectin structure, leading to changing the physicoche-
mical characteristics of rice starch including the gelatinization, 
retrogradation, and pasting properties.

P06 -006

Preparation of starch nanoparticles using acid 
hydrolysis and recrystallization

Junmo Kim1*, Dong-Jin Lee1, Seung-Taik Lim1

1School of Life Sciences and Biotechnology, Korea University, 
Korea

Waxy maize starch nanoparticles were prepared by acid 
hydrolysis, gelatinization, and recrystallization. DSC, XRD, 
morphology, molecular distribution, and particle size were 
analyzed to characterize the starch nanoparticles. Waxy maize 
starch dispersion (10% solids) in an aqueous sulfuric acid 
solution (16%) was hydrolyzed at 38°C for 1-7 days, and starch 
hydrolyzates were recovered as precipitates. On the third day, 
the starch hydrolyzate exhibited the highest intensity of x-ray 
diffraction among the samples, indicating that the hydrolysis 
occurred selectively on the amorphous regions. The starch 
hydrolyzates were gelatinized in 10% solution, and then 
recrystallized by storing the pastes for 5 days, either at 4 or 
50°C. The precipitate formation was faster at 4°C than 50°C. 
The precipitates were centrifuged and washed with distilled 
water. In DSC analysis, the starch hydrolyzates showed different 
melting characteristics affected by the storage temperature. 
The recrystallized at 4°C showed typical B-type crystalline 
pattern by X-ray diffraction analysis, whereas recrystallized at 
50°C showed A-type pattern.

P06 -005

Physical modification of potato starch by mild heating 
and freeze-thawing in the presence of different gums

Chen Zhang1*, Seung-Taik Lim1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

A potato starch dispersion (40% solids), with or without gums 
was subjected to different physical treatments: mild heating 
and cooling (HC), freeze-thawing (FT), and a combination of 
both (HCFT). Under a microscopic analysis, the FT induced a 
disruption of granule structure, whereas the HC induced a layer 
formed on the surface of starch granules indicating that starch 
could leach from the swollen granules. The gum addition prior 
to HC, made the granule surface smooth, possibly due to the 
strong interaction between the layers and swollen granules. 
The protective layers composed of soluble starch and gums 
enhanced the stability against the shear thinning during hot 
pasting. Both H and FT induced deformation of the starch 
granule structure by releasing amylose chains, where the 
leached amylose could interact with the gum chains to form an 
adhesive homogeneous continuous system or gum-starch 
complex, thus changing the surface morphology of the starch 
granules and providing a stabilizing effect against shear forces 
during pasting. The HCFT-gum appeared more effective in 
improving pasting gelling properties and freeze-thawing 
stability with a stable microstructure than the HC-gum.

P06 -007

Utilization of modified starches and hydrocolloids as 
antistaling agents in bread

Su-Jung Lee1*, Seung-Taik Lim1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Shelf-life of commercial breads is short about 2 days. Various 
additives have been added to retard the bread staling. 
Especially modified starches could increase stability to staling, 
and hydrocolloids improved water retention capacity of bread. 
Oxidised (OXI), acetylated (ACE) and hydroxy propylated starch 
(HP) among modified starches were added to a bread in this 
study. Also guar gum (GG), xanthan gum (XT) and sodium 
alginate (SA) among hydrocolloids were added to a bread. 
Modified starch (20 g) and hydrocolloids (0.6 g) are added 
separately or together to the bread formulation (200 g). After 
breadmaking, loaf volume, moisture content and texture were 
measured, and then sliced breads were stored hermetically in 
refrigerator (4°C) during 0, 4, and 8 days. The addition of HP, 
ACE and GG improved the loaf volume and moisture content of 
crumb, whereas XT decreased loaf volume. In case of texture 
analysis, modified starches showed not much significant 
differences, but addition GG appeared effective to improve in 
retending the hardness. Addition of XT even increased 
hardness of fresh breads. Therefore, the overall results proved 
that addition of HP starch, Guar gum helped improve 
antistaling of breads.
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P06 -008

Structural and physicochemical properties of starch by 
sweet potato cultivars

Hyun-Joo Kim1*, Koan Sik Woo1, Hyeong-Un Lee2, Sang Sik 
Nam2, Byong Won Lee1, Jihae Lee1, Yu-Young Lee1, Yong Hee 
Jeon1, Byounkyu Lee1

1Department of Central Area Crop Science, National Institute 
of Crop Science, Korea, 2Bioenergy Crop Research Institute, 
National Institute of Crop Science, Korea

The objective of this study that structural and physicochemical 
properties of starch by sweet potato cultivars (Shinyulmi, 
Sinjami, Hogammi, Jeonmi, Jinyulmi, Jihwangmi, Pungwonmi) 
were investigated. As for the content of amylose, results show 
that Jeonmi and Jinyulmi were 40.04 and 37.39%, and 
Juhwangmi and Pungwonmi were 30.95 and 32.37%, respec-
tively. As a result of the degree of amylopectin polymerization, 
seven cultivars were highest in the content of DP 13-24 as 
more than 48%, whereas DP≥37 content was lowest as less 
than 3.45%. The level of resistant starch was analyzed, and in 
all cultivars, Jeonmi was found to be highest, at more than 
30%, whereas Pungwonmi was lowest, at less than 5%. In vito
digestibility of Pungwonmi was higher than other cultivars. 
There was no difference between the cultivars in the x-ray 
pattern and FT-IR spectrum of the starch. Therefore, sweet 
potato containing high resistant starch such as Jeonmi could be 
used as a diet materials in food processing.

P06 -010

Development and physicochemical characterization of 
resistant malate starch from wheat starch

Gyeong A Jeong1*, Su Hee Han1, Chang Joo Lee1

1Wonkwang University, Korea

The objectives of study were to optimize the conditions for the 
development of malate resistant starch containing rapidly 
digestible starch (RDS), slowly digestible starch (SDS), and 
resistant starch (RS) fragments using malic acid treatment, and 
investigate digestibility in relation to structural properties of 
wheat starch. Starch is classified as RDS, SDS and RS depending 
on digestibility. RS modified by malic acid is a prebiotic that 
passes intact through the stomach and small intestine. 
Different amounts of malic acid (2-4 M) were reacted with 
wheat starch at various temperatures (90-130°C) and reaction 
times (2-12 h). The optimization conditions determined using a 
response surface methodology based on a Box-Behnken design 
were: reaction temperature, 130°C; reaction time, 7 h; and 
malic acid, 4 M. A maximum RS content was 99.5%. The 
resistant starch levels increased with increased malic acid 
content, reaction temperature, and reaction time. FT-IR 
detected carbonyl groups in the malate starch, indicating the 
formation of cross-linking by esterification. This malate starch 
could be utilized as a thermally stable, RS containing food 
ingredient with reduced calories.

P06 -009

Morphological and gelatinization properties of starches 
isolated from young Fuji apples

Han-Sol Park1*, Hun-Sik Chung1

1Department of Food Science and Technology, Pusan National 
University, Korea

Immature apples are composed of approximately 15% starches. 
In order to use apple starches in the food industry, it is 
necessary to understand their properties. Here, after isolation 
of starches from immature Fuji apples, their morphological and 
gelatinization properties were studied. Scanning electron micro-
scopy revealed the shape of the starch granules as spherical, 
hemispherical, or split. Mean granule diameter (19 μm) was 
determined using a particle size analyzer. Gelatinization onset 
(63°C), peak, and conclusion temperature, temperature range, 
and enthalpy were measured using differential scanning calori-
metry. The gelatinization temperature of retrograded starch 
was lower than that of fresh starch. Additionally, pasting 
properties such as peak (450 rapid visco units), hold, and final 
viscosity, breakdown (peak-hold), setback (final-hold), peak 
time, and pasting temperature were analyzed using a rapid 
visco analyzer. In this study, the morphological and gelatini-
zation properties of apple starches were revealed.

P06 -011

Physicochemical properties and in vitro digestibility of 
resistant maca starch cross-linked with citric acid

Yun-Kyung Lee1*, Yoon Hyuk Chang1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

The objective of the present study was to determine the 
structural, physicochemical, and in-vitro digestibility properties 
of resistant maca starch cross-linked with citric acid (RMS). 
Native maca starch (NMS) from maca root was cross-linked 
with different concentration of citric acid (0, 10, 20, and 30%, 
w/w) of starch dry basis. The SEM results showed that the 
surface of RMS appeared rougher than that of NMS. Compared 
with NMS, a new peak at about 1736 cm-1 appeared in FT-IR 
spectra of all RMS samples, indicating the presence of the new 
characteristic ester groups between the starch and citric acids 
during crosslinking. The X-ray diffraction pattern of all RMS 
samples had no obvious crystal peaks. The swelling factor, light 
transmittance, and thermal properties of RMS were signifi-
cantly lower than those of NMS. As the concentration of citric 
acid increased, the resistant starch contents were significantly 
increased, which caused difficulty in access of the digestive 
enzymes to the starch granules. Therefore, these characte-
ristics suggested that maca starch could potentially be used as 
a source for new forms of starch in food industry after 
crosslinking.
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P06 -012

Structural properties and in vitro digestibility of rice 
starch modified by amylosucrase from Deinococcus 
geothermalis 

Ho-Tak Jung1*, Dong-ho Seo2, Cheon-Seok Park3, Hyun-Seok 
Kim4, Byung-hoo Lee1

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2Korea Food Research Institute, Korea, 
3Graduate School of Biotechnology and Institute of Life 
Science and Resources, Kyung Hee University, Korea, 
4Department of Food Science and Biotechnology, Kyonggi 
University, Korea

Amylosucrase catalyzes the transfer of a glucosyl unit from 
sucrose onto α-1,4-linked glucan polymers, and it has been 
applied to change the structural properties of starch molecules 
to regulate the glucose generation rate. In this study, waxy and 
normal rice starches (3.3%, w/v; WRS and NRS) were enzy-
matically modified to elongate the external chains by amylo-
sucrase (0.8 U/mL) from Deinococcus geothermalis (DgAS) to 
enhance the digestion property. The DPw of enzymatically- 
modified WRS and NRS were determined by HPAEC, and they 
were notably increased to 19.8 and 19.1 from 13.5 and 13.1, 
respectively. Glucose generation by each mammalian and 
fungal α-glucosidase clearly showed that the glucose release 
was decreased as the external chains of starch molecules were 
increased. Furthermore, the amount of slowly digestible and 
resistant starches were significantly increased after DgAS 
treatments. Thus, the results suggested that DgAS treated-rice 
starches can be applied to functional ingredients for regulating 
the postprandial blood glucose level.

P06 -014

Size-controlled synthesis of monodisperse starch-based 
magnetic polymer beads through molecular 
rearrangement of glucans from natural starch

Ke Luo1*, Ki-Baek Jeong1, Sang-Mook You1, Young-Rok Kim1

1Institute of Life Sciences and Resources and Department of 
Food Science and Biotechnology, College of Life Sciences, 
Kyung Hee University, Korea

Herein, we report a fairly simple and environmental friendly 
approach for the fabrication of starch-based magnetic polymer 
beads (SMPBs) with uniform shape and size through rearrange-
ment of short chain glucan (SCG) produced by enzymatic 
debranching of waxy maize starch. The paramagnetic materials, 
dextran-coated iron oxide nanoparticles (Dex@IONPs), were 
readily incorporated into the starch microstructure and ren-
dered a superparamagnetic property to the SMPBs. The 
morphology and size of resulting SMPBs turned out to be 
modulated by Dex@IONPs in concentration dependent manner, 
of which Dex@IONPs was assumed to be acting as a seed 
inducing the epitaxial crystallization of SCG and further 
transforming it into homogeneous microparticles. The surface 
of SMPBs was readily functionalized with antibody through one 
step reaction using a linker protein. The immuno-SMPBs 
showed great capture efficiency and specificity (>90%) to 
target bacteria. Furthermore, the captured bacteria along with 
antibody and linker protein were effectively eluted from the 
surface of SMPBs by free maltose, making this new material 
suitable for various chromatographic applications.

P06 -013

Encapsulation of curcumin using 
4-a-glucanotransferase-treated rice starch: Solubility 
and stability improvement

Hye Rin Park1*, Shin-Joung Rho2, Yong-Ro Kim1,2

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

Curcumin is an active polyphenolic compound that possesses 
anti-cancer and anti-inflammatory effects. However, it is highly 
unstable under physiological conditions due to its low water 
solubility and environmental stability. In this study, rice starch 
was treated by 4-a-glucanotransferase for 1 h (1 GS), 24 h (24 
GS), and 96 h (96 GS) to obtain cyclic glucans and amylopectin 
clusters which have rheological properties and contribute to 
curcumin protection. Then, the enzymatically treated starch 
(GSs) was applied to an encapsulation system to improve water 
solubility, pH and UV stability of curcumin. Upon the encap-
sulation, curcumin solubility increased by about 3,310-fold due 
to inclusion complexation between the GS and curcumin, and 
the encapsulation efficiency of the 96GS (32.7=%) was higher 
than that of β-CD (28%). Capsules with GSs also enhanced the 
UV stability of curcumin and was more effective as a protectant 
under any pH conditions than the β-CD. Among the GSs, 96GS 
was most effective under acidic condition while the 1GS was 
best under alkaline condition. These results suggested that the 
GSs may be a better option to improve the chemical stability of 
curcumin than the β-CD.

P06 -015

The molecular structural characteristics of two 
thermophilic glucan branching enzymes treated normal 
corn starches and its relationship with starch 
nutritional fraction

Inmyoung Park1*, Minjeong Park2, Naeun Yoon2, Jaeho Cha2

1Department of Oriental Food and Culinary Arts, Youngsan 
University, Korea, 2Department of Microbiology, College of 
Natural Sciences, Pusan National University, Korea

We investigated in vitro digestibility and the molecular struc-
tural characteristics of thermophilic glucan branching enzymes 
(BEs, PH1386 and Cbes_0558)-modified starches, respectively. 
Slow digestible starch (SDS) and resistant starch (RS) fractions 
of modified starches showed 4.94 and 14.45% for PH1386, and 
9.27 and 18.65% for Cbes_0558 treated. The side chain pattern 
showed the proportion of A chains was increased, while the 
proportions of B1 and B2 of BEs modified starches were 
decreased compared to that of the control starch. The ratio of 
α-1,6 linkages of normal corn starch and its control starch 
obtained 2.8%, while PH1386 and Cbes_0558-treated starches 
increased in 4.4 and 8.6%, respectively with 1HNMR. It 
indicated that both BEs catalyze the transfer of α-1,4 glucan 
chains of various sizes to form α-1,6 branch points. Our present 
study clearly showed that the greater amounts of short 
branching chain and α-1,6 linkages were crucial factors in the 
decrease of digestion rate, and thus BEs was a good candidate 
for the production of the hypoglycemic response modified 
starch. 
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Thermal transition behaviors of starches from Korean 
rice cultivars for special uses

Duyun Jeong1*, Hyun-Jung Chung1

1Division of Food and Nutrition, Chonnam National University, 
Korea

The thermal transitions (gelatinization, ice melting and glass 
transition) of starches from Korean rice cultivars for special 
uses (Dodam, Samkang, Dongjinchal, Hangaru, Seolgaeng, 
Saemimyeon, and Seonhyangheukmi) were investigated using a 
differential scanning calorimeter (DSC). Dodam (amylose 
content: 46.4%) and Saemimyeon had relatively higher onset 
gelatinization temperature (To), and gelatinization enthalpy 
was the lowest in Dodam. The ice crystallization and ice 
melting enthalpies measured with sufficient moisture (67%) of 
rice starches was decreased as compared to the distilled water 
due to the reduction of freezable water content. The 
Seonhyangheukmi showed the highest ice crystallization and 
ice melting enthalpies and the lowest glass transition tempe-
rature (Tg’) in excess water (67% water content). In a limited 
moisture content (12%), the glass transition temperature (Tg) 
of rice starches was ranged from 40.4 to 53.0°C and Dodam
starch with the highest amylose content had the highest Tg. 
Overall results suggested that thermal phase transition 
characteristics of rice starch highly influenced by rice cultivars 
and their amylose content.

P06 -018

Production of glycogen-like particles by simultaneous 
enzyme reaction of amylosucrase and branching 
enzyme

Daeyeon Lee1*, Jong-Tae Park2, Jaeho Cha3, Sang-Ho Yoo1

1Department of Food Science & Biotechnology and 
Carbohydrate Bioproduct Research Center, Sejong University, 
Korea, 2Department of Food Science and Technology, 
Chungnam National University, Korea, 3Department of 
Microbiology, Pusan National University, Korea

Amylosucrase (ASase) is a glucosyltransferase synthesizing 
linear-α-1,4-glucans by transferring glucoses using sucrose as a 
substrate, while glycogen branching enzymes (GBEs) is trans-
ferring α-1,4-linked malto-oligomers by creating new α-1,6- 
glucose linkages. In this study, glycogen-like particles (GLPs) 
were synthesized by combined reaction of ASase and GBEs 
starting from an inexpensive sucrose biomass. The molecular 
mass, size, and branch-chain length distributions of GLPs were 
analyzed by HPSEC-MALS and HPAEC-PAD. As a result, the GLPs 
produced by applying selected GBEs showed wide range of 
molecular mass (5.68×105 to 8.54×107 g/mol), size (29.1 to 
53.1 nm), density (29.8 to 599.4 g/mol/nm3), and different 
branch-chain length distributions depending on the GBEs. 
When the ratio of GBE/ASase became greater for the reaction 
with sucrose, the GLP seemed to be synthesized with higher 
apparent density. By utilizing this enzymatic system, diverse 
architecture of GLP could be generated with ASase and 
selected GBEs from various bacterial species, and this directed 
construction method of branched glucans could be utilized as a 
valuable biomaterial in food or non-food industries.

P06 -017

Effect of glucomannan content on physicochemical 
properties and starch digestibility of non-fried instant 
noodle

Hye-Young Shin1*, Hyo Yeong Kim1, Young-Il Jeon2, Jae-Min 
Kim2, Semiga Kim3, Jong-Yea Kim1

1Department of Food Science and Biotechnology, Kangwon 
National University, Korea, 2Food R&D center, Samyang Foods 
Co., Ltd., Korea, 3Samyang-igeon-scholarship-foundation, 
Samyang Foods Co., Ltd., Korea

Physicochemical properties and starch digestibility of non-fried 
instant noodle (NFIN) with various glucomannan content (0, 
0.5, 1, and 2%) were investigated to evaluate effect of the 
addition of glucomannan on overall quality of NFIN. The 
addition of glucomannan did not induce significant changes in 
microstructure (both surface and cross section) of the noodle 
and cooking properties (such as cooking loss and rehydration), 
relative to those of the control regardless of addition level of 
glucomannan. Textural properties (springiness, gumminess, 
tensile strength, and adhesiveness) of cooked NFIC were not 
significantly changed by the addition of glucomannan. On the 
other hand, hardness of cooked NFIN was gradually decreased 
as addition level of glucomannan increased (from 2,726 to 
1,850 g). For in vitro starch digestive properties of cooked NFIC, 
both rapidly digestible and slowly digestible starch contents of 
all samples were not significantly different with those of the 
control, however resistant starch content of NFIN was conti-
nuously increased as addition level of glucomannan increased 
(from 1.61 to 4.57%).

P06 -019

Physicochemical properties of pressure moisture 
treated starches (PMTS)

Hui Yun Kim1*, Sang-jin Ye1, Sung-Won Choi2, Chang-Nam 
Kim3, Moo-Yeol Baik1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food and Culinary Arts, 
Osan University, Korea, 3Department of Hotel Baking 
Technology, Hyejeon University, Korea

Pressure moisture treatment (PMT) can be used in physical 
modification method for starch, but there is no reports PMTS. 
This study investigated the physicochemical properties of PMTS 
to provide a potential of PMT on starch modification. Corn, 
tapioca, rice, potato starches were equilibrated to water 
contents of 15, 20, 25% (MCDB). Starches were pressurized at 
20˚C for 10 and 60 min under 550 MPa. Thermal property, 
solubility and swelling power were measured. In DSC results, 
PMTS had lower onset and higher end temperatures than 
native starch, i.e., broadening of amylopectin melting transition. 
Amylopectin melting enthalpy increased with PMT. This PMT 
effect was the greatest at 25% moisture content. Solubility and 
swelling power were not significantly different at 30 and 60°C 
but showed slight increase. However, at 90°C, solubility and 
swelling power were lower than native starch. The structure of 
amylopectin was stabilized and enhanced by PMT, which 
prevented the double helical structure of amylopecin from 
melting. Prepared PMTS showed different physicochemical 
properties than native starch suggesting possibility of PMT for 
physical modification of starch.
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P06 -020

Effects of drying methods on color values and physical 
properties of raw sweet potato flours

Jooree Lee1*, Junhee No1, Chea Eun Lee1, Mengyao Huang1, 
Wook Kim2, Malshick Shin1

1Department of Food and Nutrition, Chonnam National 
University, Korea, 2Division of Biotechnology, Korea university, 
Korea

The color values and physical properties of raw sweet potato 
(SP) with different drying methods, natural drying (ND), a low 
temperature & low pressure drying (LD), and freeze-drying (FD) 
were investigated. Three different pigmented SPes including 
white/cream-fleshed Jinyeulmi, orange-fleshed Hogammi, and 
purpled-fleshed Danjami were used. SP was washed, peeled, 
sliced in a 1.5 mm of thickness, and dried. The dried SP was 
ground by food mixer. SP flour was passed through 100 mesh 
sieve and stored. To measure the color values, SP flours in the 
glass containers exposed to the sun. Water binding capacity 
(WBC) was ranged 128.17-166.71% and was significantly 
different with drying methods and SP cultivars. SP flours by ND 
showed the lowest WBC among other flours regardless of SP 
cultivars. Swelling powers at 80°C were also similar trend of 
WBC. The swelling powers of Jinyeulmi showed the highest 
values compared to SP cultivars. The lightness (L) of FD flours 
was higher than those of others, but the color difference (△E) 
of ND was higher than those of others.

P06 -022

Characteristics of sweet potato chips from newly 
developed Korean cultivars

Mengyao Huang1*, Junhee No1, Chea Eun Lee1, Jooree Lee1, 
Wook Kim2, Malshick Shin1

1Department of Food and Nutrition, Chonnam National 
University, Korea, 2Division of Biotechnology, Korea university, 
Korea

To prevent acrylamide from potato chip, the best product of 
sweet potato chip using newly developed Korean cultivars with 
three different flesh colors were investigated acrylamide 
contents, color values, textural properties, and sensory test. 
The white/cream fleshed Jinyeulmi, orange fleshed Hogammi, 
and purple fleshed Danjami were used. Sweet potato chip was 
prepared that sliced sweet potato (thickness 1.2 mm) was fried 
for 2 min at 160°C using soybean oil. The sample was used 
after removing the extra frying oil for 1 h. The acrylamide 
contents of Jinyeulmi, Hogammi, and Danjami were 0.15 ppm, 
0.08 ppm, and 0.02 ppm, respectively. The color differences (Δ
E) of sweet potato chips, were followed by Danjami > Hogammi
> Jinyeulmi as descending order. The hardness of sweet potato 
chips were higher in Jinyeulmi chips than in other chips 
(p<0.05). Hogammi sweet potato chip showed the highest 
score of eating quality by sensory evaluation. As a results, it 
was suggested that Hogammi sweet potato chip could 
substitute for potato chips, because it show the best quality 
among newly developed cultivars.

P06 -021

Physicochemical and gel properties of rice starch from 
six Korean rice cultivar

Chae Eun Lee1*, Junhee No1, Mengyao Huang1, Jooree Lee1, 
JiMyoung Kim2, Malshick Shin1

1Department of Food and Nutrition, Chonnam National 
University, Korea, 2Allrice Co., Korea

The physicochemical, gelatinization properties, and gel properties 
of rice starch with different varieties, Shingil, Hangaru, 
Seolgaeng, Daeribbyeo, Ilpum and Hanarm were investigated. 
The rice starch pastes were prepared by Rapid Visco Analyzer 
(RVA) and after pasting, rice starch pastes put into the round 
seal, stored for 6 h at room temperature. Amylose contents of 
Shingil, Hangaru, Seolgaeng, Daeribbyeo, Ilpum and Hanarm
starch were 28.85, 18.69, 17.26, 16.05, 17.76 and 14.13%. 
Shigil showed highest in the amylose contents (p<0.05). The 
water binding capacities of rice starches showed range of 
123.20-145.69%, respectively (p<0.05). The peak, final viscosity 
and trough viscosities of Shingil rice starches showed lower 
viscosity than the other starches (p<0.05). The starches 
showed A type crystallinity but starch gels showed V type 
crystallinity. The shape of Shingil starch gel showed clear and 
hard gel, but Hangaru starch gel is not well formed and difficult 
to maintain its shape. Hardness, springiness, cohesiveness, and 
gumminess of Shingil starch gels showed higher than the other 
starches gel (p<0.05).

P06 -023

Effects of pH with various organic acids on endogenous 
amylase activity of wheat flour and dough rheological 
property

Yujin Moon1*, Ye-Eun Hong1, Soojeong Jeon1, Yuxia Zhao1, 
Meera Kweon1

1Pusan National University, Korea

Enzymes have been used to improve quality of flour-based 
products such as bread, crackers, and noodles. Damaged 
starches and arabinoxylan in flour are generally contributed to 
high water absorption that is undesirable for producing dry 
products like dry noodle and crackers. Commercial enzymes 
are commonly used to mitigate the negative effects of those 
components, but they are expensive. Therefore, it is worth to 
utilize endogenous enzymes in flour by optimizing activation. 
This study is to investigate activation of endogenous amylase in 
flour and dough rheological property by Mixograph at varied 
pH values with different organic acids. Amylase activity assay 
showed the decrease in starch content at the tested pHs. The 
pH value for maximized amylase activation differed by different 
organic acids: pH 4 with lactic acid, pH 4.5 with acetic and citric 
acid. Mixograph result showed a noticeable change in the 
dough rheological property at varied pHs. With decreasing pH, 
peak time decreased, and more distinct peak pattern and 
narrower band width were observed. Specially, higher activa-
tion of endogenous amylase and a distinct mixograph pattern 
were resulted at varied pHs with acetic acid.
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P06 -024

Effect of enzyme treatment on in vitro digestibility and 
textural properties of green whole grain rice

Kwan Ho Yoon1*, Joong-Hyuck Auh1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Although void of non-edible contents, whole grains are still 
considered as rough and unrefined even after mild processing. 
Early harvested whole grain rice or GWR (green whole grain 
rice) is an uncured whole grain alternative, which requires 
proper possessing for modulating desirable texture. In this 
study, we investigated the effect of enzyme (Viscozyme™) 
treatment on in vitro digestibility and textural properties of 
GWR. Digestibility were accessed based on the ratio of starch 
fractions with different degree of digestions (rapidly digestible, 
slowly digestible, and resistant). The resistant starch fraction 
was significantly reduced, while the other fractions were not 
significantly affected through enzymatic processing. Hardness, 
adhesiveness, and chewiness were highly influenced by 
enzymatic hydrolysis, which was comparable with normal 
white rice. Overall, specific decomposition of fibers exerted 
desirable modulation of digestibility and textures in green 
whole rice grain.

P06 -026

Properties of nonwaxy rice flours with different 
varieties and particle size

Bo Young Byun1*, Sohee Jeong1, Hee-Jeon Park1, Ji-Young 
Song1

1Berry & Biofood Research Institute, Korea

Effects of varieties and particle size on the physicochemocal 
properties of nonwaxy rice flour were investigated. Nonwaxy 
rice grains were soaked in water, dried at low temperature and 
milled. The rice flours were passed through 120, 160 and 
200-mesh sieves and seperated into < 117 μm (IL-120), < 96 μ
m (IL-160) and < 74 μm (IL-200) series from Ilmi variety. The 
rice flours with different varieties (Ilmi, Hopyeong, Hanareum) 
were passed through 120-mesh sieves (IL-120, HO-120, Han- 
120). Hopyeong had the highest amylose content, swelling 
power and solubility. Hanarem had the highest ash content, 
but the lowest water binding capacity swelling power and 
solubility. Rice flours of 120 series showed higher amount of 
large particles than others. X-Ray diffractograms of nonwaxy 
rice flours were not affected, whereas surface appearance was 
affected by particle size. On RVA results, Peak and breakdown 
viscosities of Ilmi were the lowest, but pasting temperature, 
trough and setback viscosities of it were the highest.

P06 -025

Anti-acne and anti-oxidant activities of 
chitooligosaccharide-gallic acid conjuates and their 
applications in wound healing

GunWoo Oh1,2*, Hyeon-Ho Park1,2, Seok-Chun Ko2, 
Young-Mog Kim3, 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, 
3Division of Food Science and Biotechnology, Pukyong 
National University, Korea

Acne vulgaris is one of the most common skin diseases, which 
almost all teenagers have from. Besides, Propionibacterium
acnes plays a key role in the onset of inflammation leading to 
acne and in downregulation of the defense system against 
oxidative stress. Therefore, antibiotics such as macrolides, 
tetracyclines, azelaic acid, and erythromycin are used to reduce 
microbial proliferation and inflammation. Nonetheless, antibiotic 
treatment has side effects including cytotoxicity, allergy, and 
diarrhea. Therefore, recent studies were focused on the deve-
lopment of alternative antimicrobial materials. We conjugated 
chitooligosaccharide (COS) with gallic acid (GA) by the hydrogen 
peroxide-mediated method and evaluated antioxidant and 
antimicrobial activities. Then, we fabricated a polyvinyl alcohol 
(PVA) hydrogel containing COS conjugated with GA (GA-COS) 
for acne treatment. GA-COS at 5-10 kDa showed ab excellent 
antioxidant activity and a better antimicrobial activity against P. 
acnes as compared with COS. In addition, the PVA hydrogel 
with GA-COS inhibited intracellular formation of reactive oxygen 
species and exerted antimicrobial action better than controls.

P06 -027

Optimization of composition for naturally fermented 
aronia starters using response surface methodology

Bo Young Byun1*, Kyu Seo Chae1, Sohee Jeong1, Hee-Jeon 
Park1, Ji-Young Song1

1Berry & Biofood Research Institute, Korea

The study was performed to determine the optimal composi-
tion of naturally fermented aronia starters administered dried 
aronia, sugar and dried milk. Response surface methodology, 
with a central composite design comprising 5 levels and 3 
variables, was used to identify the optimal combination of 
dried aronia (X1), sugar (X2), dried milk (X3). The physico-
chemical properties, viable cell counts, and leavening volumes 
of 16 samples were analyzed. Using the F-test, total titratible 
acidity was expressed as a qudratic model, whereas the sugar 
brix, color L-value, b-value, lactic acid bacteria and leavening 
volume were expressed as a linear model. The optimum 
formulation by numerical and graphical method were similar 
dried aronia 19.75%, sugar 3.92%, and dried milk 12.53%.
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P06 -028

Effects of glycerol and sucrose fatty acid ester on 
retrogradation of rice cake

Seonmin Oh1*, Soonsung Kwon1, Sungwon Choi2, Changnam 
Kim3, Byungyong Kim1, Moo-Yeol Baik1

1Department of Food Science and Biotechnology, Kyunghee 
University, Korea, 2Department of Food and Culinary Arts, 
Osan University, 3Department of Hotel Baking Technology, 
Hyejeon College, Korea

This study was investigated to determine the effects of glycerol 
and sucrose fatty acid ester (SE) on retrogradation properties 
and kinetics of rice cake. 1, 5 and 10% of glycerol and 0.1, 0.3, 
and 0.5% of SE were added respectively to the rice flour dough 
(MCWB 45%). Retrogradation properties were analyzed using 
TPA, DSC, XRD and 1H NMR. Hardness, relative crystallinity and 
amylopectin melting enthalpy were showed slow retrograda-
tion when glycerol and SE were added, suggesting that these 
were effective to retard the retrogradation of rice cake. Glycerol 
lowered glass transition temperature due to its plasticizing 
effect. In NMR results, T2 values of all samples decreased with 
storage, but there were no significant differences among 
samples. Retrogradation kinetics were analyzed using the 
Avrami equation. Hardness, amylopectin melting enthalpy, and 
relative crystallization, which were classic determinants for 
retrogradation, were well fitted to Avrami equation. While, ice 
melting enthalpy, glass transition temperature and T2 values 
showed relatively low correlation coefficients suggesting that 
retrogradation of rice cake involves multi phenomenon and 
needs further investigation on retrogradation kinetics.

P06 -030

High-glucose or -fructose diet-induced changes to the 
gut microbiota cause inflammation and alter lipid 
metabolism in mice

Moonho Do1*, Eunjung Lee2, Mi-Jin Oh1, Yoonsook Kim1, 
Hye-bin Lee1, Ho-Young Park1

1Division of Functional Food Research, Korea Food Research 
Institute, Korea, 2Division of Strategic Food Research, Korea 
Food Research Institute, Korea

High-fat diet-induced changes in the gut microbiota have been 
linked to intestinal permeability and metabolic endotoxemia, 
which is related to metabolic disorders. However, the influence of 
a high-glucose (HGD) or high-fructose (HFrD) diet on the 
microbiota and related metabolic disorders are largely unknown. 
We performed a 12-week study on gut microbiota-induced 
metabolic disorders in HGD- or HFrD-fed C57BL/6J mice. We 
found that the HGD and HFrD groups did not gain more body 
weight than the normal diet group; however, they had 
comparatively higher blood glucose and endotoxin levels, fat 
mass, dyslipidemia, and glucose intolerance. The HGD- and 
HFrD-fed mice showed loss of diversity in the gut microbiota. 
Moreover, these groups had increased gut permeability due to 
alterations to the tight junction proteins caused by gut 
inflammation. Hepatic inflammation and lipid accumulation 
were also markedly increased in the HGD and HFrD groups. High 
levels of glucose or fructose in the diet regulated the gut 
microbiota and increased intestinal permeability, which precedes 
the development of metabolic endotoxemia, inflammation, and 
lipid accumulation, ultimately leading to hepatic steatosis.

P06 -029

Effect of phytase treatment on mineral availability in 
green whole rice

Myongzun Kim1*, Joong-Hyuck Auh1

1Department of Food Science and Technology, Chung-Ang 
university, Korea

Higher content of phytate is found in whole grains which 
serves as a primary storage of phosphorus and cations. Strong 
chelation affinity of phytate on essential cations such as iron 
and zinc inhibit proper absorption of cations in the intestines 
by forming insoluble precipitates. In this study, we investigated
the effect of phytate reduction on improving mineral availa-
bility in green whole grain rice (GWR) by enzyme treatment 
(Natuphos™). GWR was incubated with phytase at 50 and 70°C 
prior to cooking and the content of phytate and minerals were 
accessed. Compared to control, enzyme treatment significantly 
reduced phytate content by 10.6% at 50°C and 11.3% at 70°C 
incubation, respectively. Accordingly, phosphorous contents 
conceivably increased after enzyme treatment along with 
enhanced mineral availability by altering free mineral profiles.

P06 -031

Effect of various commercial enzymes on the 
retrogradation of garaedduck

Soonsung Kwon1*, Seonmin Oh1, Sungwon Choi2, Changnam 
Kim3, Byungyong Kim1, Moo-Yeol Baik1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food and Culinary Arts, 
Osan University, Korea, 3Department of Hotel Baking 
Technology, Hyejeon College, Korea

When processed rice products are stored, retrogradation 
occurs due to recrystallization of starch molecules, which 
degrades the overall quality of rice foods. The purpose of this 
study is to investigate the effect of various commercial enzymes 
on the retrogradation of Garaedduck during storage. Heat- 
resistant α-amylase (TER), mesophilic α-amylase (BAN), 
glucoamylase (AMG) and protease (NEU) were used. Texture 
properties, amylopectin enthalpy (ΔHr), ice melting enthalpy (Δ
Hi), glass transition temperature (Tg') and reducing equivalent 
were measured. TER and AMG were effective in lowering 
hardness. While, cohesiveness of TER and NEU decreased 
rapidly. TER was effective in lowering hardness, but could not 
maintain its shape and texture. For DSC, all enzymes, except 
NEU, showed low ΔHr value. Only AMG sample showed an 
increase in ΔHi value and a decrease in Tg' value. The reason 
why AMG had a different tendency is that AMG produces high 
reducing equivalents. From these results, it was confirmed that 
the retrogradation of Garaedduck depends on various enzyme 
treatments. This study helps to show the effects of commercial 
enzymes on inhibition of retrogradation in starchy foods.
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Effects of high hydrostatic pressure, holding time, and 
moisture content on pressure induced gelatinization of 
various starches

SangJin Ye1*, HuiYun Kim1, SungWon Choi2, ChangNam Kim3, 
ByungYong Kim1, Moo-Yeol Baik1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food and Culinary Arts, 
Osan University, Korea, 3Department of Hotel Baking 
Technology, Hyejeon College, Korea

Recently, high hydrostatic pressure (HHP) has been applied in 
many food industry. Pressure induced gelatinized starch showed 
distinctive physicochemical properties compared to heat gela-
tinized starch. However, there is limited information available in 
pressure-induced gelatinization of starch. Therefore, this study 
was investigated the gelatinization kinetics of various starches 
with different HHP, holding time and moisture content. Corn and 
tapioca starches were HHP treated with different pressure 
(350-550 MPa), holding time (0-60 min), and moisture content 
(50 and 70%). Changes in gelatinization enthalpy and the 
gelatinization degree (GD) were determined using DSC. Pressure 
induced gelatinization increased with increasing pressure, 
holding time and moisture content. Both starches showed similar 
pattern in minimum requirement of pressure induced gelati-
nization, i.e., 50% MC, 350MPa, 15 min and 70% MC, 350MPa, 5 
min, respectively. On the other hand, tapioca starch showed 
relatively higher resistance to pressure induced gelatinization to 
achieve higher GD. This result provided basic and fundamental 
information on the pressure-induced gelatinization mechanism 
of various starches.

P06 -034

Effect of cyclic glucans on the antioxidant activity of 
carnoic acid by HPLC analysis

Jiwoon Park1*, Yong-Ro Kim1

1Department of Biosystems and Biomaterials Science and 
Engineering, Seoul National University, Korea

Carnosic acid (CaA) and carnosol play an essential role in the 
important antioxidant activity of rosemary extract. However, it 
is known to be unstable in aqueous solution depending on the 
storage period. The aim of this study was to evaluate the effect 
of complex formation with cyclic glucans on the stability of CaA 
in aqueous solution. CaA complexed with each of the cyclic 
glucans(cycloamylose, β-cyclodextrin and maltodextrin) with 
different concentrations. The degradation profiles were ana-
lyzed by HPLC and the antioxidant activity was measured 
during storage. As a result, CaA was degraded rapidly in 
aqueous solution within 4 days. Carnosol derived from the 
degradation of CaA was also rapidly degraded to produce 
several degradation products. On the other hand, in the case of 
the complex, the degradation of CaA was similar, but the 
degradation rate of the carnosol was slower than that of the 
control. The antioxidant activity of CaA tended to decrease 
rapidly, but that of the complex was maintained as the 
concentration of cyclic glucan increased. These results were 
consistent with the degradation rates of CaA and carnosol as 
observed by HPLC.

P06 -033

Effects of swelling, freezing, and drying on 
physicochemical properties of corn starch

SangJin Ye1*, JiEun Bae1, SungWon Choi2, ChangNam Kim3, 
ByungYong Kim1, Moo-Yeol Baik1

1Department of Food Science and Biotechnology, Institute of 
Life Science and Resources, Kyung Hee University, Korea, 
2Department of Food and Culinary Arts, Osan University, 
Korea, 3Department of Hotel Baking Technology, Hyejeon 
College, Korea

Starch has inherent defects and usually chemically modified for 
improving their shortcomings. Considering safety of chemicals, 
clean label starch modified by physical method is preferred 
than chemical method. This study was investigated to under-
stand effects of swelling, freezing, and drying as physical 
modification method on physicochemical properties. Corn 
starch was swelled at 30 and 60°C, and frozen at two 
temperatures (-70 and -20°C, quick and slow freezing). Then 
the samples were dried by three different dryers (air, freeze 
and spray dryer). Morphological characteristics (Microscopy), 
thermal properties (DSC) and pasting properties (RVA) were 
analyzed. All samples showed no differences in micrographs. 
However, DSC results showed significant differences with 
swelling and freezing, especially in low swelling temperature 
and slow freezing. Pasting properties also significantly altered, 
especially in low swelling temperature and quick freezing. 
Therefore, swelling, freezing and drying could alter physico-
chemical properties of starch and could be used as an physical 
modification method for starch. This work plays an important 
role in developing a new physical modification method for 
starch.

P06 -035

Encapsulation of β-carotene through 
amylosucrase-mediated synthesis of amylose and its 
self-assembly process

Andres Letona1*, Young-Rok Kim1

1Graduate School of Biotechnology and Department of Food 
Science and Biotechnology, College of Life Sciences, Kyung 
Hee University, Korea

The β carotene embedded amylose microparticle was pre-
pared in a one-step inclusion complex using amylose as a host 
molecule based on enzymatic polymerization using amylo-
sucrase from Deinococcus geothermalis, to enhance the water 
solubility, bioavailability and stability of β-carotene. The cha-
racterization of amylose microparticles and β carotene embe-
dded amylose microparticles were analyzed by HR FE-SEM 
showing a spherical shape and average size of 4-8 µm; XRD and 
DSC showed the amorphous structure of amylose micro-
particles obtained due the complexation with the β carotene 
nanodispersion. On another hand, raman spectroscopy, was 
performed to confirm the complex formation between β 
carotene and amylose microparticles, showing the charac-
teristic peaks of both compounds. The encapsulation rate 
showed a 65% of β-carotene encapsulated into the amylose 
beads. Thus, this study showed the high stability of the 
complexed microbeads against photodegradation and chemical 
oxidation. This study may help to enhance the properties of β 
carotene or other functional foods in the field of food delivery 
systems.
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Application of amylose-lipid complex as a substitute for 
lipid in baking products

Sung Hoon Park1*, Yerim Na1, Sung Won Hur1, Jungwoo Kim1, 
Chae Sung Lim1, Byung Chul Kim1, Eun Joo Park1

1SPC Research Institute of Food and Biotechnology, Korea

Amylose-lipid complexes (ALCs) are known as resistant starch 
class 5, which is classified as dietary fiber. To examine its 
applicability as a replacement for lipid in baking system, ALC 
was prepared using normal corn starch and stearic acid with a 
slight modification in the current method. We evaluated ALCs 
on fermented dough system (white pan bread). The Baking 
process was following American Association for Cereal Chemists 
(AACC) approved method. Physicochemical and rheological 
comparisons between control and ALC added products were 
performed. The ALC added sample appeared to have slightly 
larger volume (5%), higher dietary fiber (10%), and resistant 
starch (9%) compared to the control. Also, during mixing step, 
the ALC sample showed more elastic and extensible properties 
with respect to dough handling and feeling. Based on these 
results, ALCs have great potential to replacement of fat in 
baking system. Further studies would be needed to optimize 
preparation of ALC and investigate on cake batter system.

P07 -002

A comparison of fat-soluble and water-soluble vitamins 
content in breast milk from Asian mother of full-term 
infants

Tuyen Nguyen Thi My1*, Jieun Kim1, Huynsoek Choi1, Ahuyn 
Lee1, Yongki Kim2, Ji A Jung2, Jaehan Kim1

1Chungnam National University, Korea, 2Maeil Co., Ltd., Korea

Breast milk vitamins are essential nutrients for newborn 
growth and development. In this study, breast milk was 
collected from four Asian countries including Korea, China, 
Vietnam, and Pakistan with 255, 94, 92, and 65 samples, 
respectively. Fat-soluble vitamin (A, D, E, and K) and water 
soluble vitamin (B1, B2, B3, B4, B5, B6, B7, B9, and B12) was purified 
and analyzed using HPLC/DAD. The results showed water- 
soluble vitamins of mother milk from four countries were 
almost in the same range, except vitamin B5, B7, and B12

showed statistically significant difference among tested 
countries. For fat-soluble vitamins, retinol, vitamin E, and 
lutein concentration, Korean and Chinese mothers’ milk 
showed considerably lower than those in Vietnamese mother's 
milk. The positive correlations between retinol and vitamin E 
concentration and fat or total solid concentration were found 
in case of China milk. Lactation duration is an important factor 
affecting vitamin E and lutein concentration in Vietnamese 
mother’s milk. The obtained data can be a suitable reference 
for setting up vitamin recommended daily intake and establishing 
mother-baby educational/care strategies in Asian countries.

P07 -001

Anti-obesity effect of Solidago virgaurea var. Gigantea 
extract using C57BL/6N mice with high-fat diet

Hyun Yong Kim1*, Guanglei Zuo1, Jeong Han Kwon1, Beom 
Goo Kang2, Soo Kyeong Lee1,3, Jae Yong Lee4, Soon Sung Lim1,3

1Department of Food Science and Nutrition, Hallym 
University, Korea, 2Center for Efficacy Assessment and 
Development of Functional food and drugs, Hallym University, 
Korea, 3Institute of Korean Nutrition, Hallym University, 
Korea, 4Department of Biochemistry, Institute of Cell 
Differentiation and Aging, Hallym University, Korea

Obesity is associated with an increase in adipogenesis and is 
becoming a serious health problem. In this study, the effects of 
Solidago virgaurea var. Gigantea (SV) ethanolic extracts on 
adipogenesis and lipogenesis were investigated. Their compo-
sitions were compared by HPLC, and anti-adipogenesis effects 
were compared by Oil Red O staining in 3T3-L1 cells. The effect 
of SV10E on preventing obesity was studied in high-fat diet- 
induced obese mice. After 1 week, mice group were divided: 
normal fat diet, high-fat diet (HFD), HFD supplemented with 1% 
Garcinia cambogia extract of 60% (-)-hydroxycitric acid 
(positive), HFD supplemented with 0.5% SV10E, and HFD 
supplemented with 2% SV10E. SV10E showed the highest 
activity in vitro and reduced body weight gain, adipose tissue 
size, and liver weight. SV10E administration decreased the 
levels of total TG and cholesterol, and lipid metabolites. The 
adipogenic and lipogenic genes in white adipose tissue and liver 
were suppressed by SV10E administration. These results 
suggested that SV10E can be a potent functional food ingredient 
for preventing the high fat diet induced obesity via suppressing 
adipogenesis and lipogenesis.

P07 -003

Sugar intake according to meal place in Korean 
population: Based on the 7th Korean national health 
and examination survey (2016)

Jae Myoung Oh1*, Hye Won Wang1, Ha Young Jeong1, Na Hui 
Kim1, Kyung Mi Hwang1, Soo Jung Hu1, Keum Soon Oh1

1Nutrition and Functional Food Research Team, National 
Institute of Food and Drug Safety Evaluation, Korea

Excessive intake of sugar is associated with obesity, dental 
caries and so on. The government recently limited daily total 
sugar intake to 10-20% of total energy intake. Therefore, it is 
important to calculate the total sugar intake of the people. The 
objective of this study was to analyze total sugar intake 
according to meal place. One day 24-hour recall Dietary intake 
data of 7,040 subjects aged one year and over from the Korea 
National Health and Nutrition Examination Survey 2016 were 
used in this analysis. The meal places were classified into four 
groups as home, school/office, senior citizens etc., restaurant, 
temple/church, others. Total sugar intake of total subjects in 
2016 was 73.61 g/person/day. Meal places contributing to 
total sugar intake were shown in the following order; home> 
restaurant > school/ office > others > temple/church > senior 
citizens etc. The highest sugar intake was derived from Home 
as 46.08g/person/day. Major food sources of sugar intake in 
Home were apple, milk, and coke, and those in Restaurant were 
sugar, coke, and cider. These results presented that diverse 
approach to reduce total sugar intake would be need for 
reducing sugar intake.
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Mineral compositions in human milk from Asian 
contries: Korea, China, Vietnam, and Pakistan

Jieun Kim1*, Thi My Tuyen Nguyen1, Nari Seo2, Yongki Kim3, 
Ji A Jung3, Hyun Joo An2, Jaehan Kim1

1Department of Food and Nutrition, Chungnam National 
University, Korea, 2Graduate School of Analytical Science and 
Technology, Chungnam National University, Korea, 3Maeil 
Asia Human Milk Research Center, Maeil Co., Ltd., Korea

Compositions of breast milk from Western population were 
intensively studied, however, only few data about Asian breast 
milk compositions has been published until recent years. In this 
study, we compared the mineral concentrations in human milk 
from four different Asian countries, including Korea, China, 
Vietnam and Pakistan. Concentrations of ten different minerals 
were analyzed by ICP-AE. Results showed that sodium, and sulfur 
concentrations of Pakistani milk were extremely higher than 
those from other three countries. Interestingly, sodium and 
sulfur concentrations were positively correlated with protein 
concentrations in milk samples. Meanwhile, sodium and sulfur 
from Korea and China mothers' milk were maintained during the 
maturing period, those from Vietnam and Pakistan milk were 
gradually decreased. In Chinese and Vietnamese milk, a high 
correlation between Zinc and sulfur was found (r=0.810, 0.556). 
Sodium concentration in Korean and Vietnamese milk were 
negatively correlated with the lactose concentration. The results 
of this study were expected to be useful in the development of 
formula milk and other infant formula and to compare the 
mineral components of breast milk in Asian countries.

P07 -006

Relationship among green tea, nutrient intake, and skin 
health in adult women

Yun Jung Jung1*, Mi-Ja Choi1
1Department of Food and Nutrition, Keimyung University, 
Korea

Green tea contains catechin and caffeine that possess 
antioxidant activity and promote excretion of waste products. 
Green tea may be potentially beneficial to skin health. This 
study analyzed the effects of green tea intake on skin condition 
by measuring moisture, elasticity, sebum, pores, evenness, and 
melanin in adult women from Daegu. The study subjects were 
divided into two groups; green tea group (GT) and non-green 
tea group (NGT). The mean values for moisture, elasticity, 
sebum, evenness, pores, and melanin were also in the normal 
range. The skin condition parameters such as elasticity, 
evenness, pores, and melanin were similar for both the GT and 
the NGT. However, moisture and sebum contents were 
significantly lower in the GT than in the NGT. The vitamin C 
intake was significantly higher in the GT than in the NGT. 
Correlation analysis showed that vitamin C, vitamin E, and β
-carotene intake negatively correlated with sebum, pores and 
evenness, respectively. In general, higher intake of antioxidant 
vitamin correlated with the lower degree of sebum, pores, and 
evenness. In conclusion, green tea intake decreases skin sebum 
content in the adult women by increasing vitamin C intake.

P07 -005

Optimization of in vitro carbohydrate digestion by 
mammalian mucosal α-glucosidases and its applications 
to hydrolyze the various sources of starches

Hansol Shin1*, Dong-Ho Seo2, Jungmin Seo1, Lisa Lamothe3, 
Sang-Ho Yoo4, Byung-Hoo Lee1

1Department of Food Science and Biotechnology, College of 
BioNano Technology, Gachon University, Korea, 2Research 
Group of Gut Microbiome, Korea Food Research Institute, 
Korea, 3Nestle Research Center, Vers chez les Blanc, 
Switzerland, 4Department of Food Science and Biotechnology, 
and Carbohydrate Bioproduct Research Center, Sejong 
University, Korea

Glycemic carbohydrates, such as starch and sucrose, are fully 
hydrolyzed into monosaccharides by mucosal α-glucosidases in 
the small intestine. In this study, we optimized the reaction 
conditions of mammalian mucosal α-glucosidases to determine 
their hydrolytic activity toward various types of glycemic 
carbohydrates in vitro. The results showed that mammalian 
mucosal α-glucosidases demonstrated different hydrolytic 
activities toward carbohydrates of various sizes and α-linkages, 
such as amylopectin, maltodextrin, maltose, sucrose, and 
isomaltulose, in comparison to fungal amyloglucosidase, which is 
widely used as an α-glycolytic enzyme in the industry to 
determine carbohydrate quality. Furthermore, non-gelatinized 
and gelatinized starches from different botanical sources were 
hydrolyzed to varying degrees by a prepared solution of 
mammalian α-glucosidases and porcine pancreatic α-amylase. 
Thus, it is important to study the digestion of glycemic 
carbohydrates by mammalian α-hydrolytic enzymes, as we 
concluded it was a more effective approach than current in vitro
methods of application to analyze carbohydrate quality and 
digestibility. 

P07 -007

Tannic acid prevents non-alcoholic fatty liver disease by 
modulating histone acetyltransferase activity

Hyo-Kyoung Choi1*, Jin-Taek Hwang1, Min-Yu Chung1, Hyo-Jin 
KIm1, Sang-Won Chung1, Jea-Ho Park1

1Korea Food Research Institute, Korea

The potential of tannic acid (TA) as a novel histone acetyl-
transferase (HAT) inhibitor (HATi) and proved that TA prevented 
non-alcoholic fatty liver disease (NAFLD) by modulating HAT 
enzymes. (An in vitro NAFLD model was generated by treating 
HepG2 cells with oleic and palmitic acids. Male C57BL/6J mice 
were fed a control diet or a Western diet, with or without 
supplementation with 1% TA (w/w) or 3% TA (w/w) for 12 
weeks.) TA effectively suppressed an increase in HAT activity in 
the NAFLD model. Moreover, TA reduced the transcriptional 
activities of lipogenesis-related genes and attenuated the 
acetylation of both total proteins and histones H3K9 and 
H3K36. Interestingly, we showed that TA abrogated the 
occupancy of p300 on the sterol regulatory elements in the 
fatty acid synthase promoter, consequently inducing the 
hypoacetylation of histones. In addition, the major features of 
NAFLD, such as the body weight, liver mass, fat mass, and lipid 
profile, were improved by TA supplementation in vivo. Our 
findings demonstrated that dietary supplementation of TA, a 
novel HATi, had the potential for the prevention of NAFLD.
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P07 -008

Nutrients, vitamin C and folate contents of wild garlic 
(Allium monanthum M.) according to collected varieties

Jong-Kug Lee1*, Gyeong-Hui Choi1, Jeong Lee1, Hui-Je Cho1, 
Yun-Jeong Cho1, Jin-Ju Park2

1Chungcheongnam-do Agricultural Research and Extension 
Services, Korea, 2Institute of Agricultural Science, Rural 
Development Administration, Korea

The study was conducted to compare the characteristics of the 
wild garlic collected in the country and analyzed the nutrients, 
vitamin C, and folic acid as major characteristics. The seven 
types of collected samples were then multiplied and grown by 
the Seasoning and Vegetables Research Center in Chung-
cheongnam-Do Province, and were then analyzed by dividing 
them into the lower and upper layers and the entire samples. It 
has a high calcium content and a higher protein content than 
normal vegetables. Vitamin C content was high in the upper 
layers, and it showed a relatively high content in Hwacheon 
lines and Kyeokryeolbiyeol Island lines, and folic acid was also 
higher in the upper layers than in the lower layers. It turns out 
that it is a very useful source of vitamins and folic acid as well, 
and is expected to develop a variety of processed products 
using wild garlic in the future.

P07 -010

The prevalence of lactase deficiency and lactose 
intolerance in different age and gender groups of 
Korean adults

Jae Kwon Choi1*, Moon Haeng Huh1, Jeom Seon Park1

1Central Research Institute, Dr. Chung`s Food Co., Ltd., Korea

Lactase deficiency and lactose intolerance refer to inefficient 
digestion of lactose. People with lactose intolerance experi-
ence gastrointestinal symptoms after ingestion of milk or dairy 
products. We assessed the prevalence of lactase deficiency and 
lactose intolerance by breath-hydrogen test in different age 
and gender groups of Korean adults. A rise in breath hydrogen 
concentration greater than 20 ppm over baseline after lactose 
ingestion of 25 g was considered lactase deficiency. In case 
lactase deficiency was accompanied with a GI symptom, it was 
determined to be lactose intolerance. In 172 Korean adults, 
lactase deficiency and lactose intolerance were found in 73 and 
67%, respectively. In female group, the prevalence of lactase 
deficiency and lactose intolerance was 17 and 15% higher than 
in male group, respectively. Cumulative breath H2 excretion 
was also higher in female group than male group (p<0.05). The 
prevalence difference between gender groups was highly 
significant (p<0.05), while no significant difference was 
observed between age groups. Results of this study indicate 
that the problem of lactose intolerance may be greater in 
female group than in male in Korea.

P07 -009

Development of the food list for total diet study in 
Korea

Sangah Shin1*, Jinwoo Ha1, Jio Seo1, Ahram Yu1, Myung-Sub 
Chung2, BoKyung Moon1

1Department of food and nutrition, Chung-Ang university, 
Korea, 2Department of Food Science and Technology, 
Chung-Ang university, Korea

The Total Diet Study (TDS) is an approach to estimate and 
monitor dietary exposures to chemical residues, potential 
harmful substances that can be present in food. This study was 
conducted to establish a methodology for the Food List for 
Korea TDS. We derived the 813 foods from 2010-16 KNHANES 
data to develop representative food list for. We applied follo-
wing criteria: 1) foods within 95% of cumulative intake 
amount; 2) foods with consumption frequency of ≥ 1%; 3) 
foods within 95% of cumulative fat intake; and 4) foods with 
consumption frequency of ≥ 0.1% in terms of meats, dairy, fish, 
seaweed, and alcohol. Consequently, 390 food items were 
selected. For first year, 112 food items in food group of grains, 
potatoes, legume, vegetable, and fruit were selected. Then, 
333 ‘food × cooking method’ pairs were extracted by combi-
ning each food to corresponding cooking method used in 
cooking ≥ 5% of intake amount of each food or used for ≥ 5% of 
frequency. We added 15 samples (11 tap waters, 1 distilled 
water, and 3 standard samples). Totally, 348 samples were 
developed for TDS. 

P07 -011

Sugar and sodium contents of snacks sold at movie 
theaters in Seoul

Soyoung Jung1*, Namhun Kim1, Youngae Park1, Youngju Lee1, 
Juyoen Jo1, Sangmi Lee1, Younghee Oh1, Kweon Jung1

1Seoul Metropolitan Government Research Institute of Public 
Health and Environment, Korea

Sugar (glucose, fructose, sucrose, maltose, galactose) and 
sodium contents of 5 kinds of snacks collected at 9 movie 
theaters were analyzed. The types of analyzed snacks were 
popcorn, grilled squid, nacho chips, hot dogs and pretzel. The 
contents of sugar in samples were analyzed by HPLC-ELSD, and 
sodium contents were analyzed using ICP-OES. The sugar 
contents per one serving size of caramel flavor popcorn, grilled 
squid, hot dogs, pretzel and nacho chips were 53.4 g, 9.8 g 9.4 
g, 6.1 g and 4.1 g respectively. The average contents of sodium 
per one serving size of seasoning popcorn, hot dogs, nacho 
chips, pretzel, grilled squid were 1,144, 1,102, 586, 503 mg, 
and 387 mg respectively. When the contents of sodium in 
seasoning popcorn and sugar in caramel flavor popcorn per 
half serving size were compared to WHO guidelines, the 
percentages of sodium and sugar were 28.6 and 53.4% 
respectively. Because the WHO recommends a daily sugars 
intake of 50 g, and 10% of total calories, great attention should 
be paid if we consume popcorn with coke to not to exceed the 
recommended daily sugar intake. In addition, the nutrition 
label should be expanded and placed to be read easily. 
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Salinity measuring of soups at the child feeding center 
in northern Gyeonggi-do

Chung-Hee Lee1*, Hyun-Suk Jung1, Sang-Gil Lee1, Jee-Hye 
Yeom1, Hyang-Nam Cha1, Jin-Young Choi1,2

1UijeongbuⅠ Center for Children's Foodservice Management, 
Korea, 2Division of Food Science & Culinary Arts, Shinhan 
University, Korea

According to the standard of Ministry of Food and Drug Safety 
(MFDS), salinity of soup or vegetables is 0.6% or lower in child 
feeding center. As a result of steady test and management on 
the salinity of soup and vegetables supplied by child feeding 
center since 2015, salinity was getting lower. It was tested 
0.74% in 2015, 0.49% in 2016, and 0.49% in 2017. In the test of 
salinity of soup by the group of children capacity size, it was 
0.44-0.55% at the child feeding center below 20 or less 
children. And also it was 0.47-0.54% between 21 ~ 100 
children. Also in the test of salinity of vegetables, it was 0.64% 
at the child feeding center below 20 or less children but it was 
0.77% between 21 ~ 100 children. Salinity was 0.47% in the 
well-maintained Saessak grade child feeding center, And 0.49% 
in the Yeulmae grade. As a result, it showed the highest salinity 
in soup provided in the child feeding center and the lowest 
salinity in the clear soup.

P07 -014

Protective effects of unripe astringent persimmon 
(Diospyros kaki Thunb. cv. Cheongdo-bansi) extracts on 
HepG2 cells against oxidative stress

Yebin Park1*, Ha-Ram Jeong1, Seung Hwan Lee2, Taewan 
Kim2, Dae-Ok Kim1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food Science and 
Biotechnology, Andong National University, Korea

Unripe astringent persimmon (Diospyros kaki Thunb. cv. 
Cheongdo-Bansi) is a by-product during thinning out the 
superfluous fruit of persimmon. In this study, we investigated 
whether unripe astringent persimmon has antioxidant capacity 
and hepatoprotective effect. Unripe astringent persimmon was 
extracted using water and various aqueous ethanol (20, 40, 60, 
80, and 95%; v/v) with homogenization to find the optimal 
conditions of phenolic extraction, based on total phenolic and 
flavonoid contents, and antioxidant capacities. The extract 
obtained with 40% (v/v) aqueous ethanol showed the highest 
total phenolic and flavonoid contents, and antioxidant 
capacities among six extracts from unripe astringent persim-
mon. Furthermore, under oxidative stress caused by H2O2, 40% 
(v/v) aqueous ethanolic extract of unripe astringent persimmon 
significantly (p<0.05) restored the viability of human liver 
HepG2 cells. These results suggest that unripe astringent 
persimmon is useful source of antioxidants to decrease 
oxidative stress in HepG2 cell. 

P07 -013

Digestive stability and antioxidant capacity of soybean 
(Glycine max (L.) Merr.) seeds extracts

MinJi Ko1*, Young Sung Jung1, Chan-Su Rha1, Hong-Sik Kim2, 
Hyunbin Seong3, Nam Soo Han3, Dae-Ok Kim1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Upland Crop Breed. Res. Div., National 
Institute of Crop Science, RDA, Korea, 3Brain Korea 21 Center 
for Bio-Resource Development, Division of Animal, 
Horticultural and Food Sciences, Chungbuk National 
University, Korea

Isoflavone are major phenolic components of soybean. The 
purpose of this study was to evaluate the in vitro digestion 
stability and antioxidant capacities of four cultivars of soybean. 
The soybean seeds were ground and then extracted under 20 
min sonication with 60% (v/v) aqueous methanol. In vitro
digestion experiments based on standardized methods were 
conducted in simulated conditions of the stomach and intes-
tinal tract. The isoflavones of soybean seed extracts and their 
metabolites obtained in simulated gastric and intestinal 
condition were analyzed by HPLC. The total phenolic and 
flavonoid contents and antioxidant capacity of soybean seed 
extracts were decreased in simulated gastric and intestinal 
conditions, except antioxidant capacity measured by using the 
ABTS assay of soybean seed extract exposed to simulated 
gastric fluid. During in vitro digestion, malonyl-isoflavone and 
glucosyl-isoflavone were degraded to acetyl-isoflavone and 
isoflavone aglycone. Taken together, these results suggested 
that physiological activity of isoflavone was decreased partly 
due to degradation of flavonoids such as isoflavones in 
gastrointestinal track.

P07 -015

The arabinoxylan contents of enzymatic extract from 
wheat bran

Dongwook Ha1*, Jaekang Lee1, Yonghyun Choi1, Yongseok 
Choi1
1Sajodongaone R&D center, Korea

Wheat bran extract is highly rich in arabinoxylan. The arabinoxylan 
is known to have antitumor and immunomodulatory activity. In 
this study, total arabinoxylan contents (TAC) and water-soluble 
arabinoxylan contents (WAC) of enzymatic extract from wheat- 
bran was evaluated to investigate the effect of extract time and 
temperature. The TAC and WAC were determined using 
UV-spectrometer. When no enzyme was added, it was ranged 
from 3.08 to 10.04 mg TAC/g dried sample, 2.55 to 9.55 mg 
WAC/g dried sample at 30°C and from 3.08 to 8.38 mg TAC/g 
dried sample, 2.55 to 7.86 mg WAC/g dried sample at 60°C. 
When enzyme was added, it was ranged from 3.52 to 12.49 mg 
TAC/g dried sample, 3.00 to 10.30 mg WAC/g dried sample at 
30°C and from 3.52 to 15.54 mg TAC/g dried sample, 3.00 to 
15.23 mg WAC/g dried sample at 60°C. Both TAC and WAC 
were increased as extraction time or temperature goes up.
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P07 -016

Antioxidant capacity of Fagopyrum esculentum before 
and after enzymatic glycosylation

Da-Vin Jang1*, Yeong-sung Jung1, Chan-Su Rha1, Hyunbin 
Seong2, Nam Soo Han2, Dae-Ok Kim1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Brain Korea 21 Center for Bio-Resource 
Development, Division of Animal, Horticultural and Food 
Sciences, Chungbuk National University, Korea

Buckwheat (Fagopyrum spp.) have antioxidant and anti-inflam-
matory effects partly due to its phenolics. In germination 
process of buckwheat, the contents of flavonoid glycosides are 
considerably increased. The purpose of this study is to evaluate 
antioxidant capacity of flavonoids in buckwheat sprouts. 
Fagopyrum esculentum sprouts (FES) were extracted using 90% 
(v/v) aqueous methanol. FES extract was treated with 
cyclodextrin glycosyl transferase (CGTase) to transfer glucose to 
its flavonoids. CGTase-treated FES extract had higher anti-
oxidant capacity in the ABTS assay than FSE extract, whereas in 
the DPPH assay, FES extract had higher antioxidant capacity 
than CGTase-treated FSE extract. Reversed-phase HPLC ana-
lyses revealed six major flavonoids (orientin, isoorientin, 
vitexin, isovitexin, rutin, and quercetin-3-robinobioside) in FES 
and their glucosylated derivatives in CGTase-treated FSE 
extract. These results suggested that biotransformation of FES 
flavonoids using CGTase may be a good tool to increase 
antioxidant capacity in FES extract and to make flavonoids 
more bioavailable.

P07 -018

Combined effects of red ginseng and vitamin D on 
bone markers in rats fed calcium-deficient diet

Yun Jung Jung1*
1Department of Food and Nutrition, Keimyung University, 
Korea

Ginsenosides, a major component of red ginseng, are known to 
act as a ligand for estrogen receptors. Among the nutrients 
involved in skeletal metabolism, vitamin D improves bone 
health by promoting the absorption of calcium. Therefore, this 
study investigated the influence of red ginseng plus vitamin D 
diet on bone markers in rats fed calcium-deficient diets. 
Sprague-Dawley female rats were divided into three groups: 
50% calcium-deficient(control), Red Ginseng (RG), and Red 
Ginseng plus vitamin D (RG+Vit D). As a result, level of ALP, a 
bone formation marker, was significantly lower in the RG+Vit D 
than the control, but it was not significantly different from that 
of the RG group. Level of DPD crosslinks value, a bone resorp-
tion marker, was not significantly different among all the 
group. Among the three groups, rats that fed the RG+Vit D diet, 
had a significantly higher serum 25-hyrdoxyvitamin D level but 
a significantly lower level of PTH, which was related to bone 
metabolism. In conclusion, compared to RG, RG+Vit D diet 
seemed to have a positive synergistic effect on the skeleton, by 
increasing the vitamin D concentration and decreasing the PTH 
level in calcium-deficient rats.

P07 -017

Comparison of lipase activities of patatin proteins in 
different potato cultivars

Jinkyu Lim1*, Dorsilla Anono Katimbwa1, Jinsung Ma1, Shin Ae 
Lee1, Eun Seop Kim1, Seung Won Lee1, Minsong Shin1

1Department of Food Biomaterials, Kyungpook National 
University, Korea

Patatin, which is the major protein in potato and makes up 
about 40% of the soluble protein in potato tubers, has a lipase 
activity. In this study, patatin was fractionated by pH, isolated 
by 2-D gel and identified by MALDI-TOF MS analysis. The 
accession numbers of the patatin proteins were uploaded to 
search for matching Pfam families. The acquired domains of 
the PDB structures were compared each other and correlated 
with the specific lipase activities of patatins. This comparison 
analysis locates important amino acid residues on the domain. 
At the same time, the lipase activities are regulated in potatoes 
by small molecules. It has been known that α-chachonine and 
solanine have esterase activities. However, in this study, we 
found other small molecules, which were isolated by column 
chromatography and identified by MSMS analysis. The 
molecules inhibited lipase activity in a non-competitive manner. 
The understanding of the regulation of lipase activity in potato 
could provide a way of inhibiting lipid absorption in the 
intestine by natural food substances.

P07 -019

Effects of vitamin D supplementation on bone 
metabolism related markers in calcium-deficient rats

Yun Jung Jung1*
1Department of Food and Nutrition, Keimyung University, 
Korea

Sufficient intake of calcium and vitamin D is essential for bone 
health; however, Koreans have exhibited calcium and vitamin D 
deficient nutritional status. Vitamin D receptors are present in 
skeletons and various cells, promoting increasing interest in 
the functions of vitamin D in bone metabolism and other 
organs. This study analyzed the effects of vitamin D supple-
mented diet on bone metabolism-related markers in rats fed 
with 50% calcium-deficient diets. SD rats were divided into two 
groups: control (calcium-deficient group) and vitamin D 
supplementation (250% of normal range). Body weight change 
of rats was not significantly different by experimental diets. 
Urinary Ca excretion was significantly higher in the vitamin D 
group than in the control group. Level of serum ALP and 
urinary deoxypyridinoline crosslinks value, a bone marker, 
were similar for both the control and the vitamin D group. 
Serum 25(OH) vitamin D level was significantly higher in the 
vitamin D group than in the control group. Serum parathyroid 
hormone was significantly lower in the vitamin D group than in 
the control group. Vitamin D supplemented diet was beneficial 
on bone metabolism in calcium-deficient rats.
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Betulinic acid suppressed the down-stream of SREBP1 
and 2 pathways in hepatocytes according to 
RNA-sequencing analysis

Hyun kyung Kim1*, Gwang-woong Go1

1Department of Food and Nutrition, Hanyang University, 
Korea

Betulinic acid is a naturally occurring pentacyclic triterpene. 
This hydrophobic compound is well-known for inhibition of 
inflammation, cancer, and obesity. Despite its various bene-
ficial effects, the study for cell signaling pathway was incom-
plete. Thus, we explored the transcriptome profiles in betulinic 
acid treated hepatocytes by using RNA-sequencing analysis. 
HepG2 hepatocytes were treated with concentrations of 0 and 
3 µg/mL of betulinic acid. mRNA isolation and quality control 
were accomplished before sequencing. As results of networks 
analysis through ClueGO, most genes related to cholesterol 
biosynthetic process, butanoate metabolism, and acyl CoA 
metabolic process were suppressed by betulinic acid. DAVID 
bioinformatics analysis, furthermore, was shown comparable 
results. Down-regulated genes were contained to FASN, SCD1, 
GPAM, HMGCR, and SREBP1/2. The level of RNA expressions 
results showed decreased SCD1, SREBP1, SCAP, and INSIG2 (p
＜0.05). Overall, we conclude that betulinic acid is a potent 
nutraceutical for dyslipidemia via inhibiting the down-stream 
of SREBP1/2.

P07 -022

Comparison of nutritional compositions of hardy 
kiwifruit (Actinidia arguta) and hybrid kiwifruit (A. 
delicious × A. arguta)

Jae-Hee Kim1*, Youngki Park1, Sea-Hyun Kim1, Yong-Wook 
Kim1

1Div. Special Forest Products, National Institute of Forest 
Science, Korea

Nutritional compositions of hardy kiwifruit, such as Saehan, 
Daesung, and Chilbo, Autumnsense and hybrid kiwifruit such 
as DM, HO, and JW were investigated as high value-added food 
substances. Hardy kiwifruit distributed in Korea is growing well, 
usually it grows up to 20 m in deciduous vines. It has also 
resistance to cold and pest, which is grown in mountainous 
areas. Among minerals, Ca content of hardy kiwifruit and 
hybrid kiwifruit was the highest. The calories value was 90.41 
kcal/100 g in Autumnsense and the highest in other species. 
Contents of vitamin C were analyzed as follows: Saehan (74.95 
mg/100 g), Daesung (72.47 mg/100 g), Chilbo (86.67 mg/100 
g), Autumnsense (96.75 mg/100 g), DM (120.70 mg/100 g), HO 
(64.47 mg/100 g), JW (112.33 mg/100 g). Fiber contents was 
relatively higher in hardy kiwifruit than in hybrid kiwifruit. 
Most of the moisture content was measured more than 80 
mg/100 g, but Autumnsense was 77.19 mg/100 g. β-carotene 
was major antioxidant compositions in the hardy kiwifruit and 
hybrid kiwifruit. β-carotene content of Autumnsense was 
relatively higher than others.

P07 -021

Analysis of proximate composition, mineral element, 
and saponin contents of Kalopanax septemlobus Koidz.

Young Ki Kim1*, Mun Seop Kim1, Yong Wook Kim1, Sea Hyun 
Kim1

1Division of Special Forest Product, National Institute of Forest 
Science, Korea

Kalopanax septemlobus Koidz. is a deciduous broad-leaved tree 
belonging to the Araliaceae family. Its fresh sprout has been 
widely used for edible, and recent studies reported that K. 
septemlobus has immunomodulatory, bioactive material, 
anticancer, and antioxidant activity. This study was carried out 
to analyze the proximate composition, mineral element, and 
saponin contents in twenty new leaves sprouting from K. 
septemlobus individuals, selected in South Korea. The results 
revealed that carbohydrate was 45.2-76.3% and it was the 
highest in ‘Gariwang17’. Crude protein and crude fat contents 
were 14.5-37.8%, 2.1-8.4%, respectively, and it was the highest 
in ‘Changwon3’. Crude ash content was found to be the highest 
at 11.2% in ‘Gaji8’. Mineral element was found to be the 
highest in order of K, Ca, and Mg with 2.6, 0.3, and 0.2% 
respectively. Saponin contents was found to be the highest at 
23.5% in cultivar 'Cheong-san’, while it was the lowest at 1.53% 
in ‘Jeju15’. These results could be used as basic data for 
cultivating new variety which has more functional ingredient 
than local variety.

P08 -001

Development of sodium metabisulfite-based oxygen 
scavenger and its application in kimchi packaging to 
prevent oxygen-mediated deterioration of kimchi 
quality

Jung-Soo Lee1*, Suyeon Jeong1, Hyun-Gyu Lee1, Chi Heung 
Cho1, SeungRan Yoo1

1Industrial Technology Research Group, World Institute of 
Kimchi, Korea

Presence of oxygen in kimchi packaging accelerates the forma-
tion of a yeast film and the subsequent oxidative deterioration 
of kimchi, such as tissue softening, off flavor, and nutrient 
destruction. Here, a sachet-type sodium metabisulfite-based 
oxygen scavenger (SOS) was developed. It was applied to 
kimchi packaging in an attempt to prevent quality deterioration 
of kimchi. We measured the packaging oxygen concentration, 
pH, titratable acidity, vitamin C content, color, and the micro-
organisms populations over 12 weeks at 0 and 10°C in SOS- 
treated kimchi (SOS-K). In SOS-K, retardation in the occurrence 
time of the yeast films was observed. They appeared in a low 
yield about 7 days in SOS-K, later than in control. The vitamin C 
content of SOS-K was significantly (p<0.05) higher than that of 
the control. Additionally, the total aerobic bacteria and lactic 
acid bacteria, and total yeasts and molds populations in SOS-K 
were reduced by 3.03 and 3.18 log CFU/g, respectively, com-
pared to these in control. Meanwhile, the pH and titratable 
acidity values indicated that SOS did not affect the kimchi 
ripening. Hence, this SOS can be practically applied to the 
kimchi packaging industry.
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P08 -002

Effect of sodium hypochlorite and antimicrobial as 
washing treatment on fresh-cut lettuce

Hyeon-Jeong Lee1*, Ji-Young Choi1, Hee-Chul Kim1, Su-Hyeon 
Heo1, Su-In Bae1, Se-Jin Park1, Kwang-Deog Moon1,2

1School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 2Food and Bio-industry Research 
Institute, Kyungpook National University, Korea

The purpose of this study is to evaluate the influence of 
sodium hypochlorite versus different antimicrobials as dipping 
treatment. There were five kinds of solution; 1) Distilled water 
(Co), 2) Sodium hypochlorite water (100 ppm of active chlo-
rine, Cl), 3) G solution (Gs), 4) K solution (Ks), and 5) N solution 
(Ns). Antimicrobial Gs, Ks, and Ns were prepared by mixing 
green tea and rosemary extract. Soluble solid, pH, and total 
phenolic compounds in lettuce before storage were 0.8±0.0 
°Brix, 6.37±0.28, and 3.97±0.11 mg% GAE, respectively. Gene-
rally head space gas in Gs showed significantly higher O2% and 
lower CO2% than other treatment during storage. Total aerobic 
bacteria (TA) and molds&yeasts (MY) were increased during 
storage, especially, TA and MY in Gs were significantly lower 
than those of other groups. The overall acceptability of sensory 
evaluation in Cl showed the lowest score and that in Gs 
showed a higher than that of other groups. In this results, Gs 
was more effective to microbial reduction and anti-browning. 
The antimicrobials used in this study were from a natural 
materials and expected to lower toxicity and higher effect than 
sodium hypochlorite.

P08 -004

Preparation and application of buckwheat starch films 
containing zinc oxide nanoparticles

Su-Jin Kim1*, Kyung Bin Song1

1Department of Food Science and Technology, Chungnam 
National University, Korea

Buckwheat starch (BS) films containing zinc oxide nanoparticles 
(ZnO-N) were prepared. As ZnO-N content increased from 0 to 
4.5%, TS increased from 14.99 to 19.09 MPa and E decreased 
from 25.60 to 20.65%. In addition, L* and a* values decreased, 
whereas b*, △E, and opacity increased. Regarding antimicro-
bial activity, the BS/ZnO-N films had the reductions of 
2.96-3.74 log CFU/mL against Listeria monocytogenes. The BS 
film containing 3% ZnO-N was applied to fresh-cut mushroom 
packaging, and the film exhibited antimicrobial activity against 
L. monocytogenes, resulting in a reduction of 0.86 log CFU/g 
after 6 days of storage. Therefore, these results indicate that 
the BS/ZnO-N film can be used as a biodegradable packaging 
material.

P08 -003

Development of a hurdle technology using cinnamon 
bark essential oil emulsion on red chard

Jun-Beom Park1*, Ji-Hoon Kang1, Kyung Bin Song1

1Department of Food Science and Technology, Chungnam 
National University, Korea

This study investigated the antimicrobial activities against 
Listeria monocytogenes and Salmonella typhimurium on red 
chard by the combined treatment of cinnamon bark essential 
oil emulsion (CBE) containing cetylpyridinium chloride (CPC) as 
an emulsifier and UV-C irradiation. Cocktails of L. monocyto-
genes and S. typhimurium were prepared and red chard 
samples were cut into 5×10 cm pieces. Each bacterial cocktail 
inoculum was spot-inoculated and the inoculated samples 
were washed with CBE. After washing, the samples were 
treated with UV-C irradiation at 1.2 kJ/m2 for 2 min. Microbial 
populations in the samples were enumerated and quality 
changes in the red chard samples were monitored during 
storage. Compared to water washing, the combined treatment 
of CBE/UV-C decreased the populations of L. monocytogenes
and S. typhimurium by 1.09 and 1.37 log CFU/g, respectively. In 
particular, the combined treatment maintained microbial 
reductions without affecting the qualities of the red chard 
samples such as color and total phenolic content during 
storage. Thus, the combined treatment of CBE and UV-C 
irradiation is a good alternative to NaOCl washing for fresh-cut 
produce.

P08 -005

Application of high hydrostatic pressure processing for 
the preparation of starch films

Su-Jin Kim1*, Kyung Bin Song1

1Department of Food Science and Technology, Chungnam 
National University, Korea

Buckwheat and tapioca starch films were prepared to compare 
the effect of different gelatinization methods on the physical, 
optical, and thermal properties of the films. High hydrostatic 
pressure processing (HPP) at 600 MPa for 20 min and thermal 
processing for gelatinization of the starches were used to 
prepare the films. As a result, the films prepared using high 
hydrostatic pressure processing had higher tensile strength and 
elongation at break than those prepared using thermal 
processing regardless of the starch type. In particular, the 
buckwheat films prepared using high hydrostatic pressure 
processing exhibited lower water vapor permeability (2.10× 
10-9 g/m s Pa) and water solubility (11.67%) values than those 
prepared using thermal processing (3.10×10-9 g/m s Pa, 
19.85%). Thus, HPP can be used as a method for the prepa-
ration of starch films.
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P08 -006

Preparation of Gracilaria vermiculophylla films 
containing zinc oxide nanoparticles

Su-Kyoung Baek1*, Kyung Bin Song1

1Department of Food Science and Technology, Chungnam 
National University, Korea

Films were prepared using extracts of Gracilaria vermiculo-
phylla (GVE) and zinc oxide nanoparticles (ZnONPs). Physical 
properties and antibacterial activity of the films were eva-
luated. As the content of ZnONPs increased, the tensile 
strength increased, whereas the elongation at break decreased. 
The UV-visible light transmittance was decreased by the 
addition of ZnONPs. The antimicrobial activity of the films 
increased with increasing ZnONPs content. The population of 
Listeria monocytogenes and Salmonella typhimurium decreased 
by 4.99 and 5.08 log CFU/ mL for the films containing 5% 
ZnONPs, respectively, compared to the films without ZnONPs. 
Smoked salmon packaged with the GVE films containing 3% 
ZnONPs resulted in increased antibacterial activity against L. 
monocytogenes and S. typhimurium compared with the control 
during storage. Therefore, these results indicate that the GVE 
films containing ZnONPs have potential as an active food 
packaging material.

P08 -008

Preparation of inulin and chitosan blend films 
containing essential oils

Thi Luyen Cao1*, Kyung Bin Song1

1Department of Food Science and Technology, Chungnam 
National University, Korea

Inulin was extracted from burdock root and combined with 
chitosan to prepare composite films. In addition, oregano and 
thyme essential oils were incorporated into the film to confer 
bioactivities. The physical and optical properties of the films 
were evaluated. The composite films had increases in tensile 
strength and elongation at break by 8.2- and 3.9-fold, 
respectively. Water vapor permeability, water solubility, and 
moisture content of the films decreased proportionally with 
increasing essential oil concentration. The films containing 
essential oils exhibited antioxidant and antimicrobial properties. 
Particularly, the film with 2% essential oils exhibited the 
highest 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid), 
2,2-diphenyl-1-picrylhydrazyl radical scavenging, and anti-
microbial activities against four pathogens. Thus, the film 
containing essential oils developed in this study might be 
utilized as an active packaging material in the food industry.

P08 -007

Characterization of barnyard millet starch films

Thi Luyen Cao1*, Kyung Bin Song1

1Department of Food Science and Technology, Chungnam 
National University, Korea

Barnyard millet contains considerable amount of starch. How-
ever, this cereal has a hard pericarp and possesses low 
digestibility, resulting in limited consumption. Therefore, it is 
considered an inexpensive raw material for edible starch films. 
The objective of this study was to develop barnyard millet 
starch (BMS) films incorporated with borage seed oil (BO). BMS 
was extracted from barnyard millet and used for a film base 
material. BO was incorporated to confer antioxidant activity to 
the BMS film. The film-forming solution was prepared by 
adding BO at different concentrations. The film-forming solutions 
were casted and dried, and the developed films were eval-
uated. The incorporation of BO into the BMS films decreased 
the tensile strength from 9.46 to 4.69 MPa and increased the 
elongation at break of the films from 82.49 to 103.87%. The 
BMS films containing BO exhibited antioxidant activity. In 
particular, the BMS film with 1.0% BO exhibited the highest 
antioxidant activity and light barrier properties. These results 
suggest that the BMS films with added BO can be used as an 
antioxidant packaging material.

P08 -009

Inhibitory activity of plant essential oil nanoemulsions 
against pathogenic bacteria on red mustard leaves

Ji-Hoon Kang1*, Kyung Bin Song1

1Department of Food Science and Technology, Chungnam 
National University, Korea

Natural antimicrobial agents from plants are regarded as a 
novel substitute for the use of chlorine in the fresh-cut 
produce industry. Especially, essential oils (EOs) from various 
parts of plants have emerged as suitable antimicrobial agents 
because of their antimicrobial effect against foodborne 
pathogens. In this study, EOs nanoemulsions were prepared 
and their inhibitory effects against pathogenic bacteria were 
examined. Red mustard leaves spot-inoculated with Listeria 
monocytogenes, Escherichia coli O157:H7, and Salmonella
typhimurium were treated with EOs alone, surfactants (SFs) 
alone, and nanoemulsions formulated with EOs and SFs. The 
results indicated that the inhibitory effects of nanoemulsions 
containing EOs and cetylpyridinium chloride were higher than 
those of NaOCl. In addition, nanoemulsion treatment did not 
affect the sensory qualities of red mustard during storage. 
Therefore, nanoemulsions with EOs and cetylpyridinium 
chloride can become an effective substitute for chlorine-based 
sanitizers for fresh-cut produce.
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P08 -010

The shelf-life extension of Korean fermented rice cake 
using different packaging methods and materials

Sang Moo Kim1*, Lingwei Meng1

1Gangneung-Wonju National University, Korea

The modified atmosphere packaging (MAP), sealing packaging 
(SP) and wrapping packaging (WP) were used for determining 
the quality and shelf-life of Korean fermented rice cake (KFRC) 
at different storage temperatures. The weight loss and mois-
ture content of the MAP and SP samples were lower than 
those of the WP. The hardness of the MAP, SP, and WP samples 
increased more slowly with increasing storage temperature 
and period. The MAP samples had lower hardness at the same 
storage temperature. Based on the endotherm enthalpy, the 
staling rate of KFRC decreased as the storage temperature 
increased. The total bacterial count increased significantly with 
increasing storage time and temperature. The sensory quality 
of the SP and WP samples stored at 25°C decreased faster than 
did the MAP sample. At 25°C, the predicted shelf-lives of the 
MAP, SP, and WP samples were 4, 3, and 2 days, respectively. 
Compared with the WP and SP, the shelf-life of the MAP 
sample was extended by 1-2 days. Therefore, MAP was a more 
effective packaging method to prolong the shelf-life of KFRC. 
However, MAP have little effect on the staling of KFRC com-
pared with storage temperature.

P08 -012

Optimization of extraction conditions and investigation 
of stability of Zizyphus jujuba leaf extract with 
anti-fungal activity

Ye Seul Seo1*, Eun Ju Yang1

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea

Hot water extracts of 57 medicinal plants were screened for 
their anti-fungal activities against Aspergillus niger and 
Penicillum roquerforti. Zizyphus jujuba leaves extract showed 
the most effective to anti-fungal activity. In order to develop a 
natural food preservative, Z. jujuba leaves were extracted with 
various extraction solvents, solid-solvent ratios, temperatures, 
and times. Z. jujuba leaves extracts were investigated its 
extraction yield and anti-fungal activity. The results showed 
that the optimum extraction conditions for anti-fungal of Z. 
jujuba leaves were as follows: water, solid-solvent ratio of 1:30, 
extraction temperature of 90°C, and extraction time of 2 h. The 
stability of anti-fungal activity of Z. jujuba leaves extract was 
examined under different conditions of temperature, pH, and 
NaCl concentration. The anti-fungal activity of Z. jujuba leaves 
extract was stable at -20∼121°C, pH 3-9, and 0-20% NaCl. 
These results indicate that the extract of Z. jujuba leaves has a 
high anti-fungal effect and stability. Thus, this study suggest 
that Z. jujuba leaves extract could be a potential source of 
natural food preservative.

P08 -011

The quality characteristic of cold air dried carrots 
during the storage period with differentiated 
preprocessings

Hyeona Jung1*, Jieon Lee1

1Faculty of Herbal Food Cuisine and Nutrition, Daegu Hanny 
University, Korea

According to the National Health Statistics in 2016, it was 
shown that vit A consumption tends to be insufficient in all age 
groups. Carrots are rich in vit A, and are the vegetables that 
can be consumed in all seasons. The purpose of this research 
was to study cold air dried carrots, considering the convenient 
consumption of vit A. The domestic carrots used in this 
research were washed and then sliced by 0.5 cm width. 
Pretreatment was done by four different types; 1) group A 
(control group), 2) group B (steamed for two min), 3) group C 
(microwaved for 20 s), and 4) group D (baked in an oven for 15 
min at 140°C) and then all groups were cooled for 2 min in cold 
water and dried with cold air (30°C, 29 h). Cold air-dried 
treatment groups were sealed and stored at room temperature 
(20°C) and the experiment was done during storage for 15 days 
(moisture, pH, Brix, actidity, color values, texture, general 
bacteria, coliform group, and E. coli). 

P08 -013

Preservation of mandarin using the microbial 
decontamination system combining highly-activated 
calcium-oxide solution washing, modified atmosphere 
packaging, and atmospheric dielectric barrier discharge 
cold plasma

In Hee Bang1*, Sea C. Min1

1Department of Food Science and Technology, Seoul Women’s 
University, Korea

To prevent post-process contamination and retard degradation 
after packaging, this study developed the microbial decon-
tamination system for mandarin, which includes the modified 
atmosphere packaging (MAP), and the atmospheric dielectric 
barrier discharge cold plasma treatment (ADCPT) after washing 
with highly-activated calcium-oxide aqueous solution (0.2%, 
w/w, CaO). ADCPT was applied for 2 min at 26.4 kV after MAP 
(2% CO2, 10% O2) or air-packaging mandarins with or without 
washing the fruits with CaO for 3 min. CaO washing and MAP 
increased the inactivation efficiency of P. digitatum treated 
with ADCPT (p<0.05). Regardless of the packaging methods, 
the CaO-ADCPT lowered the respiration rate of mandarin while 
maintaining the total soluble solid content (SSC) compared to 
ADCPT alone. MAP maintained the SSC and total polyphenol 
content effectively compared to air-packing (p<0.05). The MAP 
and CaO-ADCPT did not influence the pH, titratable acidity, 
color, ascorbic acid, and antioxidant capacity of mandarin. This 
study verified the technological potential of the microbial 
decontamination system consisting of CaO washing, MAP, and 
ADCPT to improve the mandarin storability.
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P08 -014

Quality characteristics of gouda cheese during ripening 
after loess coating

Ji Hoon Na1*, Choul Gyo Lee1, Sang Jun Park1, Hyun Bum 
Hong1, Sang Hun Won1, Cheol Min Kim1, Jin Kim1, Jae Hee 
Jeong1, Yong Doo Kim1, Chang Ki Huh1

1Department of Food Science and Technology, Sunchon 
National University, Korea

The purpose of this study was to develop a loess coating 
ripening system for gouda cheese. The quality characteristics of 
cheeses after 1 month of aging and 2 months of ripening after 
gouda cheese was coated with loess were compared. The 
NH3-N removal capacity decreased with ripening, and white 
clay coating gouda cheese showed the highest NH3-N removal 
characteristics. In the measurement of heavy metals in gouda 
cheese aged for 2 months after loess coating, 0.005 ppm of Pb 
was detected in red meat coating Gouda cheese, whereas 
other samples did not have detectable levels of Cd, As, Hg, Sn, 
and Cr. Sensory evaluation results showed no significant 
difference in color and taste. In the case of softness, 
vacuum-packed cheese had the highest value, In the case of 
taste, all samples showed similar preference levels. However, 
black soil coating gouda cheese after 2 months showed the 
highest preference of 6.44. The overall acceptability of black 
soil coating gouda cheese was high. In the case of gouda 
cheese without coating, all items showed very low preference 
in comparison with other samples.

P08 -016

Feasibility of using TenaxⓇ as a dry food simulant for 
the simulant the migration testing of food packaging 
materials

Hyeong Jun Kim1*, Keun Taik Lee1, Eun Hee Sung2, Chan Suk 
Yoon3, Sung Eun Jang3, Dae Young Bang4, Min Ho Kim4

1Gangneung Wonju-National University, Korea, 2Korean 
Institute of Food Packaging, Korea, 3Korea National Food 
Cluster, Korea, 4Lotte R&D Center, Korea

The suitability of TenaxⓇ [poly(2,6-diphenyl-p-phenyl oxide)] as a 
dry food simulant was examined using different testing 
conditions as specified by the EU and Korea. A blown polyethy-
lene film sample was prepared by spiking five kinds of surro-
gates (BHT, ATBC, DEHA, DPHP, and Irgafos 168) at a concentra-
tion of 300 ppm each. The specific migration values from the test 
specimen into TenaxⓇ and 95% ethanol at 60°C for 10 days (EU) 
and n-heptane at 25°C for 1 h (Korea), simulating a long-term 
storage condition, were compared with those obtained with 
actual dry foods (potato starch, sugar, and skimmed milk powder). 
The specific migration value of BHT into 95% ethanol was higher 
than that into n-heptane or TenaxⓇ. Besides, that of DEHA into 
TenaxⓇ was slightly higher than that into 95% ethanol or 
n-heptane. The specific migration values of surrogates into Tenax
Ⓡ ranged from 0.02 to 0.15 mg/dm2, which were significantly 
higher than those into actual foods (0.002-0.04 mg/dm2). In the 
actual foods, the values were high in the order of potato starch, 
skimmed milk powder, and sugar. These results suggest that 
TenaxⓇ is a promising food simulant for long-term stored dry 
foods.

P08 -015

Quality characteristics under heat sterilization of 
aronia-added pomegranate juice

Choul Gyo Lee1*, Ji hoon Na1, Sang jun Park1, Hyun Bum 
Hong1, Hee Won Lee1, Hong Bi Han1, Jae Hee Jeong1, Chang 
ki Huh1, Yong Doo Kim1

1Department of Food Science and Technology, Sunchon 
National University, Korea

In this study, conditions for sterilization of pomegranate juice 
(PJ), which was added with aronia, were evaluated to deter-
mine the quality characteristics on a daily basis and to provide 
basic data for the development of new products. The sugar 
content of non-sterilized aronia juice PJ sterilized for 15 min at 
85°C, and PJ sterilized for 5 min at 100°C was 58, 56, and 56 
°Bx, respectively. All three samples had the same L value of - 
15.75. Further, a value of unsterilized PJ was 143.30, that of PJ 
sterilized at 85°C for 15 min was 145.29, and that of PJ 
sterilized for 5 min at 100°C was 148.60. The b values were 
0.01 for all three. DPPH free radical scavenging activity was 
57.76% in unsterilized PJ, 61.80% in PJ sterilized at 85°C for 15 
min, and 61.80% in PJ sterilized at 100°C for 5 min. ABTS radical 
cation scavenging activity was 77.46% in unsterilized PJ, 79.83% 
in PJ sterilized at 85°C for 5 min, and 77.01% in PJ sterilized for 
100 to 5 min.

P08 -017

Development of an innovative multifunctional food 
packaging film to improve food safety

Min A Park1*, Yoonjee Chang2, Dasom Yoo1, Junhyuk Lee1, 
Jaejoon Han1,2

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Food 
Biosciences and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

A multifunctional packaging film was developed including both 
anti-insect and antimicrobial activities. Star anise oil (Illicium 
verum; SO) which showed an efficient ability to repel Plodia 
interpunctella larvae was selected as an anti-insect agent. 
Thymol which provided strong growth inhibition abilities 
against both Staphylococcus aureus and Penicilliun roqueforti 
was selected as an antimicrobial agent. Based on release 
profile tests of SO, polypropylene 30 μm (PP 30) and 
low-density polyethylene 20 μm (LDPE 20) were selected as 
laminating films in order to control the release of SO and 
thymol, respectively. Polyethylene terephthalate 12 μm (PET 
12) was selected as an intermediate barrier layer. Finally, 
structure of the multilayer film was designed as [PP 30/SO/PET 
12/thymol/LDPE 20]. Both sides of film verified anti-insect 
activity for longer than 3 weeks, antibacterial activity for longer 
than 2 weeks, and antifungal effect for 1 week. The results 
indicated that the developed multilayer film structure showed 
sustainable anti-insect and strong antimicrobial effects, 
simultaneously, providing a new possibility for the industrial 
applications to food packaging.
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P08 -018

Migration of TPA and IPA from 
polyethyleneterephthalate food packaging materials

Se Jong Park1*, Chanyong Lee1, So-Ra Park1, Yu Mi Jo1, 
Jae-Chun Choi1, MeeKyung Kim1

1National Institute of Food and Drug Safety Evaluation, Korea

Polyethyleneterephthalate (PET) is mainly used as a food 
packaging because of its excellent transparency, chemical 
resistance, and gas and moisture permeation barrier property. 
They may contain residual chemicals to be migrated under 
food storage conditions. In Korea, the specific migration limit 
(SML) of terephthalic acid (TPA) and isophthalic acid (IPA) were 
established at 7.5 and 5 mg/L, respectively. The purpose of this 
study was to investigate the amount of migration of TPA and 
IPA from PET food packaging materials. TPA and IPA were 
analyzed by high performance liquid chromatography with UV 
detection. The analytical methods were validated by linearity, 
limit of detection (LOD), limit of quantification (LOQ), recovery, 
and precision. As a result, the LOD and LOQ of TPA and IPA 
were 0.1, and 0.4 mg/L, respectively. The recovery was ranged 
90.9-114.7% for TPA, and 90.2-117.5% for IPA. According to 
Korean regulation, migration tests were performed at 70°C for 
30 min for water, 4% acetic acid, and 50% ethanol and at 25°C 
for 1 h for n-heptane. The result of this study can be used as 
valuable data for the safety control of the PET food contact 
materials in Korea.

P08 -020

Development of dynamic prediction model for 
monitoring the maturity of kimchi during distribution

Jiyoung Kim1*, Hye Ok Lee1, Sueng Il Oh1, Ki Hyun Kwon1, 
Jong Hoon Kim1, Byeong Sam Kim1

1Korea Food Research Institute, Korea

The objective of this research was to develop the dynamic 
kimchi freshness monitoring system using shelf-life prediction 
and real-time temperature logging technology, which com-
bined RFID/WSN technology. Variations in microbial population, 
pH, and acidity were analyzed during storage under constant 
and fluctuating temperature circumstances, in order to decide 
a representative indicators of kimchi freshness. Those 3 factors 
were correlated and compared with the organoleptic test 
results, and total acidity was decided as freshness index of 
kimchi (r=0.932-0.958, p<0.05). The prediction model of kimchi 
maturity was developed using the Baranyi and Roberts model 
coupled with the Polynomial model as first and secondary 
models, respectively. The accuracy of prediction model was 
evaluated as an accuracy factor (Af) and a bias factors (Bf). The 
bias factor was varied between 0.959 and 1.037 under the 
constant temperature conditions, and 0.909 and 0.976 under 
the fluctuating temperature conditions. The dynamic prediction 
model can be well used to predict a maturity and a freshness 
of kimchi in terms of the total acidity during commercial 
distribution under 0-20°C temperature conditions.

P08 -019

Development of analytical method for VOCs migrated 
from food packaging using HS-GC

Subi Lee1*, Joungboon Hwang1, Jin Hwa Yeum1, Jae Chun 
Choi1, MeeKyung Kim1

1National Institute of Food and Drug Safety Evaluation, 
Ministry of Food and Drug Safety, Korea

Food packaging contributes to keep food safety and quality 
during shelf life. However, some volatile organic compounds 
(VOCs) of additives, printing ink and other chemicals to be 
used in or on it may bring us exposure related food safety issue 
due to intake of diet in contact with it, as well as deterioration 
of food itself in or on it. Even though the concentration of 
VOCs in foods is extremely very low, the presence of them in 
itself is very critical issue considering the exposure frequency 
and periods being related to food diet. In this study, we 
developed an analytical method using headspace-GC-MS for 
VOCs, namely methanol, acetone, 2-propanol, methyl ethyl 
ketone, ethyl acetate, styrene, ethyl benzene, isopropyl benzene, 
n-propylbenzene, hexane, xylene, toluene and benzene that 
could be migrated from food packaging. The headspace and GC 
conditions were reviewed in terms of incubation temperature, 
time, split-ratio, and injection volume. This method was 
validated and could be applied to the determination of VOCs 
originated from food packaging materials.

P08 -021

Quality index selection for monitoring freshness of 
MAP chicken meat during distribution

Samuel Mezemir Yimenu1*, Ji Young Kim2, Jong Hoon Kim2, 
Byeong Sam Kim1,2

1University of Science and Technology, Korea, 2Korea Food 
Research Institute, Korea

Fresh breast fillets in a closed Styrofoam box packaged by 
over-wrapping with polyvinylidene film were used in the study 
to identify important MAP chicken meat freshness index. Total 
plate count (TPC), coliforms, lactic acid bacteria (LAB), 
appearance, color, odor, overall acceptability, instrumental 
color (L*, a*, and b*), pH, thiobarbituric acid reactive sub-
stances (TBARS), and total volatile basic nitrogen (TVBN) 
measurements were made after 3, 2, 1, and 1 days at 0, 5, 10, 
and 15°C storage temperatures for 15, 10, 7, and 5 days, 
respectively. Highly significant (P≤0.01) correlations were 
obtained between TPC (r=-0.95, r=-0.97, r=-0.95, and r=-0.94 at 
0, 5, 10, and 15°C, respectively), LAB (r=-0.98, r=-0.97, r=-0.95, 
and r=-0.93 at 0, 5, 10, and 15°C, respectively) and sensory 
index (QI). However, only the TPC values, which were in the 
range of 7.0 to 8.0 logCFU/g under all investigated temperature 
conditions, were in compliance with the end of sensory shelf- 
life defined at QI=5. TPC had higher relationship with quality 
deterioration and it can be used as predictor variable for MAP 
packed chicken breast fillets freshness prediction models.
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P08 -022

Changes of physicochemical and microbial properties 
and sensory attributes of steamed eggs during storage

PyoHyeon Kim1*, Seong Jin Hong1, Ki-Nam Yoon1, Chang-Gon 
Lee1, Gui-Hun Jiang1, Ji-Young Choi1, Protiva Rani Das1

1Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

The physicochemical and microbial properties along with 
sensory attributes of steamed eggs were investigated during 
storage at 10 and 15°C for 31 days. Moisture content, pH, color 
and texture profile were determined. In moisture content, no 
significant difference were observed in all samples, while the 
pH values increased slightly with increasing storage time. In 
color values, there were no significant differences in L* and b* 
values of all samples, whereas a* value increased with increa-
sing storage time. In texture profiles, no significant differences 
were determined in hardness and springiness in all samples. In 
microbial analysis, total bacteria and coliform were detected 
after storage at 15°C for 19 days but not detected at 10°C until 
31 days. In sensory attributes, there were no significant 
differences for color, odor, hardness and overall acceptability. 
Especially, overall acceptability was above 5 point out of 9 
point hedonic scale during storage except for 26 days at 15°C. 
In conclusion, 10°C would be good temperature for storage of 
steamed eggs for more than 31 days with preferable 
acceptability.

P08 -024

Application of whey protein isolate coated multi-layer 
films with a high oxygen barrier property to shrimp 
fried rice and grilled short rib patty packaging

Hong-Geon Song1*, Eun-Sil Lee1, Yoonjee Chang2, Jaejoon 
Han1,2

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Food 
Biosciences and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

In the food packaging industry, the oxygen barrier property of 
packaging materials is considered to be an important factor 
due to the promotion of the lipid oxidation and the growth of 
microorganisms in the presence of oxygen. In the previous 
study, we identified that the whey protein isolate (WPI) coating 
has a high oxygen barrier property. This study was to identify 
whether the WPI coated multi-layered films (PET/WPI/LLDPE) 
can be applied to frozen food packaging pouches to prevent 
the lipid oxidation and the microorganism growth instead of a 
commercial high oxygen barrier pouch (PET/Alox/LLDPE). Then, 
we investigated its practical applicability as a frozen food 
packaging for shrimp fried rice and grilled short rib patty. In 
case of total viable counts, three kinds of food items packaged 
with the commercial pouch and the WPI pouch were not 
significantly different. After a month of frozen storage, 
peroxide value of grilled short rib patty showed significant 
differences, but the values were lower than the upper limit of 
peroxide value. Therefore, the multi-layered packaging film 
coated with WPI shows the potential use as a frozen food 
packaging for practical applications.

P08 -023

Development of biodegradable polycaprolactone film 
incorporated with an antimicrobial agent by extrusion 
process

Jisou Lyu1*, Inyoung Choi1, Jaejoon Han1,2

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Food 
Bioscience and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

In this study, environmentally-friendly biodegradable plastic 
film incorporated with antimicrobial agent was developed 
using a twin-screw extruder. In particular, polycaprolactone 
(PCL) was used as biodegradable polymeric matrix and 
grapefruit seed extract (GSE) at various concentrations were 
incorporated in PCL polymer matrix. Structural, colorimetric, 
thermal and antimicrobial characteristics of the PCL/GSE 
composite films were analyzed. Results suggested that the 
surface color of the film gradually changed with increasing 
addition of GSE. The thermal property was slightly lowered by 
incorporation of GSE in DSC analysis. From the FT-IR spectra, it 
inferred no significant structural changes such as chemical 
bonds formed between PCL and GSE. Antimicrobial analysis 
in-vitro suggested that antimicrobial property of PCL/GSE 
composite film increased as the concentration of GSE 
increased, and antimicrobial activity at a concentration of 5% 
had the strongest bacterial reduction against Listeria mono-
cytogenes by 5-log. Finally, application test on cheese 
packaging was carried out and it confirmed the potential use of 
PCL/GSE composite film as an antimicrobial food packaging 
material.

P08 -025

Influence of cold wind speed on uniform thawing of 
frozen tuna during RF thawing

Jinse Kim1,2*, Jung Hwa Kim1, Hyun Kyung Jung1, Young Hee 
Lee1, Seok Ho Park1, Dong Soo Choi1, Yong Hoon Kim1, Soo 
Jang Lee1, Chun Wan Park1, Byoung-Kwan Cho2

1Department of Agricultural Engineering, National Institute of 
Agricultural Sciences, RDA, Korea, 2Department of Biosystems 
Machinery Engineering, College of Agricultural and Life 
Science, Chungnam National University, Korea

When a rectangular type frozen food is heated by radio fre-
quency (RF) between parallel plate electrodes, a concentrated 
heating phenomenon occurs due to the distortion of the 
electromagnetic field at the corners. The dielectric property of 
water depends on the temperature and the value of water is 
10 times higher than that of ice. So this phenomenon is a 
serious problem of RF thawing. In this study, we have analyzed 
the correlation between the velocity of the cold wind and the 
corner concentrated heating phenomenon during RF thawing. 
Four different speeds (0.2, 0.5, 1.0, and 1.5 m/s) at -20°C, were 
tested during the thawing of tuna block with 27.12 MHz, and 
800 W RF. The temperature of the center and the corner were 
observed by an optical thermo sensor. When the speed was 1.5 
m/s, the corner heated over 40°C for a moment and cooled 
down around the center temperature -30°C. In the case of 0.2 
m/s, the corner concentrated heating was accelerated after the 
phase change of the corner. For uniform RF thawing, the speed 
and the temperature of the wind must be considered with the 
amount of frozen food and the power of RF.
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P08 -026

Suppression of B. subtilis growth by a 365 nm UV-LED 
irradiation to various packaging materials

Da-hye Lee1*, Xiaotong Xu1, Koth-Bong-Woo-Ri Kim2, Ji-Hye 
Kim1, Kwang-Su Cho1, Gi-Eun Bark1, Ji-Yeon Shim1, Dong-Hyun 
Ahn1

1Department of Food Science and Technology, Pukyong 
National University, Korea, 2Institute of Fisheries Sciences, 
Pukyong National University, Korea

Ultraviolet light-emitting diode (UV-LED) can be used at a 
relatively low price, continuous or intermittent UV treatment 
during storage and is possible in a container of package. UV-A 
is longer than UV-C and penetrate into food. For the applica-
tion of food processing, it is required to study between various 
packaged food and UV-A. In this study, we investigate effects of 
high-intensity UV LED on Bacillus subtilis. The wavelength of 
UV LED used was 365 nm and its output was 25 W/m2. 
Exposure time of the UV-A was 30 to 180 mins. And we 
conducted microbial changes by using linear low-density 
polyethylene (LLDPE), nylon + low-density polyethylene (LDPE), 
polystyrene (PS), and glass. Inactivation effects were observed 
30 min, irradiation about all types of packages. Compared to 
log survival ratio of B. subtilis at 180 mins, LLDPE was -log 3.61 
at 20 nm, nylon + LDPE was -log 2.97 at 360 μm, PS was -log 
3.29 at 0.78 mm, and glass was -log 2.75 at 2 mm. Therefore, 
all types of packaging materials were transmissioned by UV-A 
LED. And these results also identified that the inactivation level 
reduced about 3 log, indicating that it that has 99.9% germi-
cidal effect.

P08 -028

Development and evaluation of active packaging for 
chichen storage employing mixture of mineral 
substances

Daemin Kim1*, Seokwon Lim1, Sujin Hwang2, Daehyeon Kim2, 
Seonggyun Park1, Jihee Choi1, Namjae Jin1, Yeongsik Hong1, 
Bomi Kim1, Jahyun Lee1

1Department of Food Science & Technology, College of Life 
and Health Science, Hoseo University, Korea, 2Hangreentech 
Inc., Korea

Cost effective active packaging was developed by employing 
mixture of mineral substances to control gases and vapor. Not 
only mineral particles as Zn, Ti, ZL and BM but patented ready mix 
of milled minerals as AR34 and AR Imp were processed at 
under-micro size and mixed in various proportions for film 
extrusion. Three types of packaging were developed; 0.75 mm of 
PVC+LDPE, 0.55 mm of PP and 11 ㎛ of PVC films for case-pack, 
wrap and tray, respectively. Dispersion and composition con-
tained mineral particles were characterized using XRD and SEM 
analysis. To evaluate the developed packaging, the quality change 
in chicken breast was traced during storage at 4°C. Piece of 
chicken breast (50 g) was individually packed for each sample of 
2, 4, 6, and 8 storage days. The quality evaluation of chicken 
breast was performed via comparative analysis of moisture 
content, drip loss, VBN. Among applied packagings, wrap exhibited 
notable enhancement in preservative effect. In comparison with 
general PVC wrap, chicken samples packed with wrap func-
tionalized with Zn and ZL exhibited 48.4 and 49.8% less change in 
VBN and drip loss, respectively, and 47.0 and 59.0% less change 
than the case of Ti and BM.

P08 -027

Study on strawberry export using pallet MAP

Jinse Kim1,2*, Hyun Kyung Jung1, Jung Hwa Kim1, Young Hee 
Lee1, Seok Ho Park1, Dong Soo Choi1, Yong Hoon Kim1, Soo 
Jang Lee1, Chun Wan Park1, Byoung-Kwan Cho2

1Department of Agricultural Engineering, National Institute of 
Agricultural Sciences, RDA, Korea, 2Department of Biosystems 
Machinery Engineering, College of Agricultural and Life 
Science, Chungnam National University, Korea

Strawberries are mainly exported to Japan and Southeast Asian 
countries from Korea. Strawberries are harvested at 85% 
maturity in winter season and 60% maturity in spring because 
they are exposed to ambient temperatures when exported by 
air. The longer the exposure to high temperatures, the higher 
the rate of softening and mold. In this study, the effect of pallet 
MA on strawberry export was analyzed through laboratory 
storage and actual air export using ‘Seolhyang’ strawberries 
produced in Sancheong, Gyeongsangnam-do. For ship export, 
the pallet MA and the control strawberry were stored for 16 
days in 2°C cold storage and quality analysis was carried out 
four times during the storage. The actual experiment of air 
export was conducted in Indonesia in mid-April. In the case of 
pallet MA, there were effects such as improvement in 
hardness, inhibition of mold and delay in color change. The 
sugar content in the harvested strawberries does not increase 
even if the color changes to red. From this experiment, if pallet 
MA is applied, strawberries harvested with higher maturity 
could be exported in spring.

P08 -029

Effect of polyethylene oxide on the mechanical and 
thermal properties of poly (lactic acid) based blends

Yoojun Eom1*, Sangwoo Kwon1, Suil Park1

1Eco-packaging Lab, Department of Packaging, Yonsei 
University, Korea 

Poly (lactic acid) (PLA) has attracted much attention in the food 
packaging industry with increased biodegradable polymer 
demands. However, PLA is brittle with very low impact 
resistance and low thermal stability. In order to increase the 
flexibility of PLA, other flexible polymers or additives can be 
compounded or copolymerized with PLA. In this study, 1, 3, 
and 5 wt% polyethylene oxide (PEO) were added into PLA, 
compounded and extruded using a twin screw extruder. 
Produced films were stored at ambient condition and tested 
for tensile properties, Izod impact strength, and thermal 
properties. The elongation at break of PLA film with 5wt% PEO 
(PLA/PEO 5%) increased about 4 times compared to neat PLA 
film, while the tensile strength of PLA (PLA/PEO 5%) was 
reduced about 10 MPa. Maximum thermal degradation tempe-
rature (Td) increased about 15°C with PEO addition. Glass 
transition temperature (Tg) decreased with increasing PEO 
contents. Results showed that blending with PEO improved 
ductile properties and thermal stabilities of PLA films. Espe-
cially, the elongation at break of films increased about 4 times 
with PEO 5% addition, while the decrease of the tensile 
strength was about 16%.
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Effects of packaging thickness and product size on 
temperature changes in the package during freezing 
process

Seungwoo Yoo1*, Yoojun Eom1, Sangwoo Kwon1, Suil Park1

1Eco-packaging Lab, Department of Packaging, Yonsei 
University, Korea

Individual quick freezing (IQF) technology has been focused on 
the food quality improvement in the agricultural and fishery 
production sector. This study examined the effects of packaging 
on temperature changes during IQF process. The packaging 
layer could act as a heat transfer barrier during freezing pro-
cess. The temperature changes inside package were measured 
using a deep thermometer package materials and thickness 
(PE-100 µm, PP-35 µm, PA/PE-15/60 µm, and PA/PE-15 /110 
µm) and food size (green pumpkin-8, 15 mm cube) were 
analyzed in this study. The temperature changes inside of 
packaging was proportionally delayed with increasing film 
thickness increased. In addition, the film with air inside took 
more time to reach -30°C compared to airless package. It 
demonstrated that 15 mm cube was frozen within 40 min. As a 
result of this study, the best condition of IQF product was 15 
mm cube size of food in the 75 µm thickness of packaging. 
Despite increasing attention of frozen foods and IQF products, 
there is only little studies in South Korea. This research may 
suggest process methods applying packaging before freezing to 
avoid freeze burn.

P08 -032

Development of an antimicrobial starch/gum-based 
edible coating to reduce hardening of rice cakes

Eun-sil Lee1*, Jaejoon Han1

1Department of Food Biosciences and Technology, College of 
Life Sciences and Biotechnology, Korea University, Korea

Starch retrogradation due to the recrystallization of amylose 
and amylopectin is a deteriorative process on starchy foods. 
Rice cakes, mainly composed of starch, are strongly retro-
graded at 5°C, resulting in hardening. Furthermore, as the rice 
cakes are usually stored at room temperature, microbial 
contaminations easily occur. Thus, we tried to develop an 
effective antimicrobial edible coating solution not only to slow 
down the rate of hardening but also to reduce the pathogenic 
contaminations. The best combination of starch and gum 
formulation was determined to mungbean starch (MBS) and 
guar gum (GG). Various concentrations of 1, 2, and 4% (w/v) 
MBS were blended with 0.5, 1.0, 1.5% (w/v) GG to determine 
the optimum formulation, respectively. Among them, 4% MBS/ 
1.5% GG-coated rice cakes significantly decreased the hardness 
by 52% as compared to the uncoated ones after 12 h at 24°C 
and 29% relative humidity condition. Furthermore, coating 
treatment with the mixture of 4% MBS/1.5% GG and grapefruit 
seed extract led a significant antimicrobial activity. Taken 
together, the newly developed antimicrobial edible coating was 
effective in maintaining the quality and safety of rice cakes.

P08 -031

Application of BTB⁻/TBA⁺ ion-paired CO2 indicator dye 
as an intelligent food packaging film for monitoring 
ripening stages of kimchi

Jisou Lyu1*, Inyoung Choi1, Jaejoon Han1,2

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Food 
Bioscience and Technology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Intelligent packaging is a new concept of packaging functions 
to intensify the communication function of the traditional 
packages. In order to develope the intelligent packages, 
numerous pH sensitive dyes have been used to change the 
packaging color to inform the food quality changes. A bromo-
thymol blue (BTB) is a predominantly used pH dyes due to its 
high sensitivity to pH variance. However, in order to overcome 
the strong hydrophilicity, a tetrabutylammonium (TBA) was 
used to make an ion-pair with BTB. In this study, the BTB⁻/TBA⁺

ion-paired dye was prepared to apply the dye to develop a CO2

sensitive intelligent packaging. Also, a branched polyethyle-
nimine (bPEI) was added to the ink solution to improve the film 
sensitivity to CO2. The formation of the ion-pair was confirmed 
by FT-IR spectroscopy. Characteristics of color change and 
thermal properties of the dye were confirmed by printing the 
dye on polystyrene films. Then, the dye coated multilayered 
kimchi packaging films were manufactured and the application 
test on kimchi was carried out to demonstrate the applicability 
of the ion-paired dye to commercial packaging films as a CO2

indicator.

P09 -001

Comparison of commercially produced wheat bread 
and gluten-free rice bread: A qualitative analysis

Chul-Hwan Oh1*, Chang-Soo Kang1

1Department of Agriculture and Fisheries Processing, Korea 
National College of Agriculture and Fisheries, Korea

The objective of this study was to investigate the quality of rice 
bread compared with commercially produced wheat bread. 
Moisture contents of rice pan bread and rice morning bread 
was 45.31 and 43.48%, respectively, which was 3.36 and 7.86% 
higher than that of wheat pan bread and morning bread, 
respectively. On the other hand, the moisture content of rice 
baguette was 9.56% lower than that of wheat baguette. The 
specific volume of commercially produced wheat bread was 
higher than that of rice bread regardless of bread type. 
However, the firmness of rice bread was higher that of 
commercially produced wheat bread regardless of bread type. 
The L*, a* and b* values of rice bread except the color value a* 
of rice baguette were higher than that of wheat bread 
regardless of the type of bread. Sensory results showed that 
the color and flavor of rice bread were not different from 
wheat bread. However, the texture and taste of rice bread 
were lower than that of wheat bread. Therefore, improvement 
in texture upfront is essential to improve the quality of rice 
bread.
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P09 -002

The quality characteristic of cookies with added 
concentrations of dandelion root

Hyeona Jung1*, Yunji Lee1, Milim Kim1

1Faculty of Herbal Food Cuisine and Nutrition, Daegu Hanny 
University, Korea

This research tried to examine the product potential of func-
tional cookies made with added dandelion roots. The bitter 
taste of dandelion roots comes from taraxacin and inulin, and 
these components help reinforce digestive functions and 
enhanced liver function. This research made different cookies 
with 0, 1, 3 and 5% powder content. This research observed 
quality characteristics of the manufactured cookies by measu-
ring their color value and texture, conducting sensory evalu-
ations through preference tests and intensity evaluations. In 
color value, the values of all L, a, b significantly declined (p
＜0.001) as the content of added powder increased. The result 
of texture demonstrated the significant decline of solidity, 
hardness, chewiness, and fractureability (p＜0.001) except for 
elasticity. In intensity evaluations, as powder content increased, 
the degree of sweetness declined, while the degree of bitter-
ness increased. As powder content was lowered, color intensity 
became higher, and degree of crunchiness increased. Considering 
the results of sensory evaluations, the overall preference was 
the highest in 1% content cookies.

P09 -004

Analysis of sensory evaluation, electric nose, and 
electric tongue of kimchi-stew containing soybean 
meat

Eunji Son1*, Younga Kim1, Hyangyim Seo1, Hansu Jang1

1Jeonbuk Institute for Food Bioindustry, Korea

The Muslim population is 28 percent (1.8 billion) of the world`s 
population, the global halal food market is 17.4 percent of the 
global food market, but so far, domestic food companies are 
making small inroads into the Muslim market due to issues 
such as halal certifications. In this study, the kimchi stew 
containing soybean meat was developed to supply safe food 
for Muslims. Three types of kimchi (proper ripening1: 4.7-4.8, 
proper ripening2: 4.3-4.4, over ripening: 3.8-3.9) were 
prepared according to the ripening degree. Kimchi stews were 
produced using each kimchi and soybean meat as main 
ingredients and adding garlic, red pepper powder and others. 
Products were analyzed on sensory evaluation on the look, 
smell, taste, and texture of five-point scales. As a result, the 
proper ripening1 showed relatively low palatability. The proper 
ripening2 and over ripening kimchi stew were relatively 
preferred, but there was no significant difference between 
them. Also we are conducting electronic nose and electronic 
tongue analysis, to compare subjective sensory evaluation and 
objective smell, taste analysis data.

P09 -003

The quality characteristic of cookies made with 
Dimocarpus longan Loureiro powder as a sugar 
substitute

Hyeona Jung1*, Yunji Lee1, Milim Kim1

1Faculty of Herbal Food Cuisine and Nutrition, Daegu Hanny 
University, Korea

This research tried to examine the product potential of func-
tional cookies made with natural sugar of Dimocarpus longan 
Loureiro as the substitute for sugar. This research manufac-
tured cookies with 0, 3, 6 and 9% powder content. This 
research observed quality characteristics of the manufactured 
cookies by measuring their color value and texture, conducting 
sensory evaluations through preference tests and intensity 
evaluations. In color value, the L-values were first risen and 
then declined at 3% content. At 6% content cookies, a-values 
were increased at first and then lowered (Pcontent increased, 
b-values significantly declined (p<0.001). In texture, all values 
of solidity, hardness, chewiness and fracturability excepting 
elasticity dropped significantly (p<0.001). Intensity evaluation 
showed that as the level of Dimocarpus longan Loureiro 
powder content increased, the intensity of sweetness, bitter-
ness, aftertaste, and degree of crunchiness were higher. The 
sensory evaluations results of overall preference and sweet-
ness were at the highest at the cookies of 9% powder content.

P09 -005

Characteristics of Penicillium candidum strain 
cultivation of cashew nut for production of camembert 
vegan cheese

Sang Jun Park1*, Ji-Hun Na1, Hyun-Bum Hong1, Chul-Gyo Lee1, 
Cheol-Min Kim1, Sae-Hun Jo1, Jae-Hee Jung1, Yong-Doo Kim1, 
Chang-Ki Huh1

1Department of Food Science and Technology, Sunchon 
National University, Korea

The purpose of this study was to determine the culture 
characteristics of the Penicillium candidum strain of cashew nut 
for camembert vegan cheese production. Cheese was divided 
into two groups: cheese made with Penicillium candidum
strains (PC) and cheese made with Penicillium candidum fungi 
and saccharogenic enzyme (PCS). Moisture content of vegan 
cheese was high as 27.15% in the PCS sample, and crude fat 
and ash contents were higher in the PCS sample. Crude protein 
content was slightly higher in the PS samples but not signifi-
cantly. Among the mineral components, K content was the 
most abundant at 147.04 mg% in the PS sample and 147.72 
mg% in the PCS sample. The pH of PS samples decreased 
gradually from 6.21 to 6.14 on the first day, and PCS samples 
gradually decreased from 6.02 to 5.94 after 30 days. As a result 
of the sensory evaluation, PS samples scored higher in terms of 
overall acceptability. Therefore, saccharogenic enzyme should 
not be added in the production of camembert cheese using 
cashew nut.
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P09 -006

Quality characteristics of cashew nut vegan cheese 
according to addition rate of germinated sorghum

Hyun Bum Hong1*, Ji Hun Na1, Sang Jun Park1, Chul Gyo Lee1, 
Jae Hee Jeong1, Sang Hun Won1, Sae Hun Joe1, Yong Du Kim1, 
Chang Ki Huh1

1Department of Food Science and Technology, Sunchon 
National University, Korea

The purpose of this study was to develop vegetable vegan 
cheese product. The production of vegan cheese was made by 
adding cashew nut as a raw material and germinated sorghum 
at 8, 10, and 12%, followed by fermentation with Sacchromyces 
cerevisiae. The prepared vegan cheese was ripened for 30 days, 
and the quality characteristics were compared before and after 
ripening. The pH value was highest (5.71) in vegan cheese 
made with addition of 8% germination sorghum. As ripening 
progressed, pH values of all three samples tended to decrease 
to 5.28, 5.32, and 5.33. The titratable acidities of the three 
samples increased after ripening from 0.09, 0.012, and 0.011%, 
respectively. The moisture content was highest (28.12%) in 
10% germinated sorghum vegan cheese. Crude protein and 
crude fat contents were highest (18.35 and 24.45%, respec-
tively) in vegan cheese made with 12% germinated sorghum. 
The contents of K and Mg were high in the three samples. In 
the sensory evaluation, vegan cheese made with 8% 
germination sorghum showed the highest preference level, and 
vegan cheese made with 12% germination sorghum showed 
the lowest. 

P09 -008

Improvement of Goheung's pomegranate juice (GPJ) 
quality by addition of aronia water extract

Choul Gyo Lee1*, Ji Hoon Na1, Sang jun Park1, Hyun Bum 
Hong1, Hee Won Lee1, Hong Bi Han1, Jae Hee Jeong1, Chang 
ki Huh1, Young Doo Kim1

1Department of Food Science and Technology, Sunchon 
National University, Korea

In this study, aronia extract was added to Goheung's pome-
granate juice (GPJ) to improve its color and to develop its 
functionality. GPJ was made from pomegranate juice produced 
using Goheung's pomegranate, and its production and quality 
characteristics were verified by the addition of 5% from aronia 
extract. The titratable acidities of aronia-free juice and aronia- 
added pomegranate juice were 1.67, and 1.65%, respectively, 
with no significant difference. The pH level was not signifi-
cantly different between aronia-free juice and aronia-added 
pomegranate juice. The sugar content was 58°Bx for aronia- 
added juice and 57°Bx for aronia-free juice. For the chromaticity 
measurement, a value of aronia-added juice was 3.5 times 
higher than that of aronia-free juice. DPPH free radical 
scavenging activity was 57.76 EDA% for aronia-added juice and 
48.47 EDA% for aronia-free juice. For the ABTS radical cation 
scavenging activity, aronia-added pomegranate juice was 
77.46% while aronia-free juice was 70.34%.

P09 -007

Physical, textural, and sensory properties of 
legume-based gluten-free cookies

Yujin Jeong1*, Duyun Jeong1, Su-Jin Lee2, Young-Hee Choi2, 
Hyun-Jung Chung1

1Division of Food and Nutrition, Chonnam National University, 
Korea, 2Department of Hotel Cuisine, Suseong College, Korea

This study was carried out to investigate the effect of legume 
flours (mungbean: Sohyun, Dahyun, and Jangan cultivars, 
cowpea: Seowon, Yeonbun, and Okdang cultivars) on quality of 
gluten-free cookies according to cultivars and formulations. 
The legume flours (~10% moisture) were roasted at 200°C for 
10 min to remove off-flavor in legume before making cookies 
and three proportions of legume-waxy rice flour blends 
(legume flour: waxy rice flour=5:5, 6:4, 7:3) were used for 
making cookies. The legume-based gluten-free cookies had low 
lightness value (L*) than control cookie due to the presence of 
color compounds in legume. In sensory evaluation parameters 
of gluten-free cookies, Okdang in the mungbean and the 
Jangan in the cowpea had the highest overall acceptability 
score among the diverse cultivars. The overall acceptability of 
cookies made with legume-waxy rice flour ratio (5:5) was 
relatively higher than that of cookies with the other ratios. The 
results suggested that not only the level of legume flour but 
also the legume cultivars influence characteristics of gluten- 
free cookies.

P09 -009

Low-calorie hot sauce using allulose syrup

Ara Jo1*
1Samyang Corporation, Korea

In case of Korean hot sauces, they are normally using gochujang
as the key ingredient. However, they have some limitations on 
their application to the various forms of food due to bland 
taste of it. In addition, it tends to be difficult to control the 
spicy taste according to the quality of chili powder. Commercial 
sauces use a large amount of sugar or corn starch syrup as a 
sweet ingredient, resulting in increasing both sugar and calorie 
intake. As the effects of excessive sugar intake on diseases such 
as adult diseases and obesity have been identified, there is a 
huge need to reduce sugar content in many countries. Allulose 
is a fructose epimer, one of the functional sugars known as rare 
sugars. The sweetness of allulose is 60-70% of sucrose sweet-
ness and is close to zero calories, which is effective in 
preventing diabetes. With the addition of allulose in hot sauce, 
it provided lower-calorie and enhanced the usability in compa-
rison to sugar based sample and has a viscocity of 200-5,000 cp 
at 40°C, 30-50 kcal per 100 g, and 250-1,500,000 units of the 
Scoville heat units.



483

2018 KoSFoST International Symposium and Annual Meeting

P09 -010

Impact of particle size on physical and textural 
characteristics of Korean mungbean pancake

Hyun Deok Oh1*, Eun-Jung Lee2, Hyun-Jung Chung1

1Department of Food and Nutrition, Chonnam National 
University, Korea, 2Department of BioFood Analysis, Korea Bio 
Polytechnic, Korea

The physical and texture properties of the Korean pancake 
made with mungbean-waxy rice flour blends according to 
different particle size (18-30, 30-50, 50-100, and >100 mesh) 
were investigated. The moisture content of mungbean flour 
with different particle size did not show significant difference. 
The peak viscosity, setback, and final viscosity of mungbean-waxy 
rice flour blend decreased with increase in particle size, but 
pasting temperature was not influenced by the particle size of 
flour. The lightness (L*) value of Korean pancake made with 
mungbean-waxy rice flour blend with the biggest particle size 
(18-30 mesh) was much lower, whereas redness (a*) and 
yellowness (b*) values were higher. Decreasing particle size of 
mungbean-waxy rice flour resulted in the improved springiness 
and cohesiveness of Korean pancake.

P09 -012

Quality characteristics of makgeolli prepared with the 
fermented Rhus verniciflua extract

Sung hee Jeon1*, Ju-Hee Jung1, Sang-cheon Lee1, Young Youn1

1Imsil Cheese & Food Research Institute, Korea

In this study, makgeolli was produced using urushiol-free 
fermented Rhus verniciflua extract to create a lacquer with 
added value. The effect of manufacturing conditions on the 
quality of makgeolli using fermented R. verniciflua extract 
during fermentation was investigated. The pH and sugar of 
makgeolli were 4.09-4.48 and 28.8-34.5oBx, respectively. The 
total acidity showed proportionate increase to fermentation 
time, whereas the reducing sugar contents decreased during 
the fermentation. The alcohol contents of makgeolli varied 
significantly by fermentation time. In terms of color values, the 
L value decreased and a value increased significantly over 
fermentation time. The number of microorganisms (yeast and 
total bacteria) in makgeolli decreased progressively over 
fermentation time. The major organic acids in makgeolli were 
malic acid, succinic acid, citric acid and lactic acids.

P09 -011

Quality characteristics of dry noodle prepared with 
different protein content

Kyeong-Hoon Kim1*, Yu-Ri Kwon1, Kyeong-Min Kim1, Dong-Jin 
Shin1, Jin-Kyung Cha1, Young-Jin Kim1, Jong-Min Ko1

1Department of Southern Area Crop Science, National 
Institute of Crop Science, Rural Development Administration, 
Korea

The influence of flour containing different protein contents on 
the quality characteristics dry noodles was investigated. The 
material of ‘Baegjoong’ flour contain middle protein content. 
And ‘Jokyoung’ flour is high content and ‘Goso’ flour is low. The 
quality characteristics were investigated in the noodles from 
composite ‘Baegjoong’ flour added with 0, 10, 20, 30, and 40% 
of ‘Jokyoung’ and ‘Goso’ flour. Lightness (L*), redness and 
yellowness values increased with increasing volumes of ‘Goso’ 
flour. But color of the dough significantly increased in both 
redness and yellowness as the amount of ‘Jokyoung’ flour in 
dough increased. RVA analysis showed that the initial posting 
temperature increased with increasing ‘Goso’ flour, while the 
peak viscosity increased. The water absorption and turbidity of 
noodles and soup were gradually increased with ‘Jokyoung’ 
and ‘Goso’ flour. The hardness, gumminess and chewiness of 
the cooked noodles decreased in proportion to the quantity of 
‘Goso’ flour. But hardness of cooked noodles increased with 
increasing ‘Jokyoung’ flour, whereas cohesiveness, gumminess 
and chewiness were no significant difference.

P09 -013

Comparison of quality characteristics of the chicken 
puree with onion extract and viscosity modifiers for 
elderly with dysphagia

Narae Lee1*, Haeyoun Park1, Changgeun Lee1, Eunjeong Son1, 
Wansoo Hong2, Hyun-Dong Paik3, Hyeja Chang1

1Department of Food Science and Nutrition, Dankook 
University, Korea, 2Department of Foodservice Management 
and Nutrition, Sangmyung University, Korea, 3Department of 
Food Science and Biotechnology of Animal Resources, Konkuk 
University, Korea

Dysphagia is defined as a dietary disorders with difficulty in 
swallowing, and it can lead to malnutrition, dehydration and so 
on. The purpose of the study is to develop a purée diet for the 
elderly with dysphagia. To this end, a chicken puree with onion 
extracts and lactic acid bacteria was standardized and then 7 
samples were prepared by adding thickening agents; no addi-
tion (control), starch (2.6%), agar (2.6%), viscosity enhancers A 
(1.8 and 3.6%) and viscosity enhancers B (1.3 and 2%). The 
physicochemical, microbiological, antioxidant and sensory 
properties of these samples were compared. The sugar content 
showed the range of 0.33-0.57 in the samples while the control 
group was 0.30. The hardness, adhesiveness, springiness, gum-
miness, and chewiness of samples with viscosity modifiers were 
higher than those of the control group. The antioxidant 
properties were in the range of 0.55-16.18% for DPPH and 
21.25-34.15% for ABTS. The range of 0.010-0.049 abs for total 
polyphenol, and 0.018-0.067 abs for reducing power. Sensory 
evaluation results showed the lowest preference in the agar 
sample while they showed similar preferences among the 
others.
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P09 -014

Quality characteristics of foam-type cake with egg 
white powder

Hyun-Shik Choi1*, Young-Hoon Byun1, Su-Youn Lim1

1Samyang Corporation, Korea

The purpose of this study was to investigate the properties of 
foam-type cakes made with egg white powder instead of the 
raw eggs that are traditionally used in baking this type of cake. 
We evaluated various quality parameters of the foam-type 
cake including physicochemical as well as sensory charac-
teristics such as texture. We found that the specific gravity and 
hardness decreased while the volume increased as increasing 
the amounts of egg white powder. The results showed that the 
cakes made with egg white powder produced very similar 
sensory characteristics to those made with raw eggs.

P09 -016

Quality characteristics of batters containing different 
gums for deep-fat frying of chicken nuggets

Younghoon Byun1*, Hyunshik Choi1
1Samyang Corporation, Korea

The effect of various gums (xanthan gum, guar gum, cellulose 
gum) on the quality of deep-fat fried chicken nuggets were 
studied. The chicken samples with 0.045m in diameter and 
0.01m in thickness, taken from the breast portion, were coated 
with batters composed of a 1:1.4 solid to water ratio by 
immersion. The solid content of batter formulations contained 
90% wheat flour, 5% corn starch, 3.5% corn powder, 1.0% salt 
and 0.5% leavening agent. As control, the batter without gum 
addition, was used. Samples were fried at 175°C for 4 min. 
Cellulose gum reduced oil absorption significantly compared 
with other gums and the control. When xanthan gum was 
added to the batter formulation, a product with the highest oil 
content and porosity was obtained.

P09 -015

Study on the nutritional and sensory characteristics of 
soybean-based vegan cheese

Seung Ho Choi1*, Seung Hyun Oh1, Deok Hoon Kim1, Moon 
Haeng Huh1, Jeom Seon Park1

1Central Research Institute, Dr. Chung’s Food Co., Ltd., Korea

The objective of this study was to develop a probiotic vegan 
cheese (VC) from soymilk. Soybeans were cleaned, dehulled 
and then ground with water at a ratio of 3:7 (w/v). The slurry 
filtered soymilk was fermented with probiotic starter cultures 
at 37°C for 6 h. After coagulation, the curd was further mixed 
with ingredients (such as coconut oil, starch, sugar and so on) 
to obtain the VC. In the analysis of the nutritional parameters, 
fat and saturated fat contents (15 and 11 g/100 g, respectively) 
were lower in the VC than a commercial dairy cheese (CDC, 28 
and 23 g/100 g, respectively). While, protein content (9 g/100 
g) was higher in the VC than that in the CDC (6 g/100 g). The 
results of sensory evaluation of 45 panels with ages ranged 
from 20 to 49 showed that VC was slightly lower compared to 
CDC. However, 21 panels over the age of 50 preferred VC to 
CDC for overall taste and appearance score. VC contains highly 
digestible protein, isoflavone aglycones and low saturated fat 
that are valuable for human health. The developed VC has the 
potential of a nutraceutical food for vegetarians and elderly 
people.

P09 -017

High quality specialty coffee containing cordycepin and 
betaglucan and its flavor characteristics by GC/SAW 
electronic nose

Hyo Nam Song1*, Seung Jae Park2

1School of Food and Nutrition Science for Bioindustry, 
Semyung University, Korea, 2CoffeeSidae Co., Ltd., Korea

To develop high-quality specialty coffee with increased func-
tionality, Cordyceps militaris, Phellinus linteus, and Chaga 
mushroom was applied to the coffee beans. When the 
Cordyceps powder was added by increasing amount of 5, 10 
and 15% (w/w), Cordycepin content in coffee determined by 
HPLC increased by 597.14, 1,224.56 and 2,274.70 mg/kg. To 
reduce the undesirable flavor of Cordyceps, the preparation 
process was improved that the coffee bean was immersed in 
the mushroom extract for 72 hrs and additionally Phellinus 
linteus and Chaga mushroom were used. The β-glucan contents 
determined by enzyme method were 7.06 and 8.57% in the 
raw Phellinus linteus and Chaga mushroom, respectively. The β
-glucan in the immersed coffee bean decreased by 2.11 and 
4.19%. The flavor characteristics were analyzed using GC/SAW 
electronic nose. The mushroom coffee showed significantly 
different flavor pattern with that of Cordyceps and was similar 
to the control. It implies that immersed mushroom coffee 
keeps effectively its original coffee flavor containing functional 
compounds. In sensory evaluation by Likert 7 point scale for 40 
panels, the mushroom coffee showed higher score than the 
control.
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P09 -018

The manufacturing of vegetable patties

Sera Hong1*, Siyoung Kim1, Bongchan Kim1

1Samyang Food R&D Center, Korea

The domestic vegetarians are about two percent of the total 
population and it is increasing every year. The causes of the 
vegetarian diet include anxiety of infectious diseases, unethical 
breeding methods, and animal protection. The purpose of this 
study is to find the optimal proportion of vegetable patties 
similar to beef patties. All samples were evaluated using a 
texture analyzer and sensory evaluation. To produce vegetable 
patties, soy protein and gluten were used as protein source. 
Also egg white powder was added to improve binding. The 
addition of egg white powder helped to reduce the cooking 
loss compared to the control(beef patty). As the content of egg 
white powder increased, the hardness of patty increased. In 
order to adjust the hardness similar to the control, the egg 
white powder content was set to 3% and further formulation 
was carried out through minitab. The ratio of the vegetable 
patty which is the most similar to the control was 60% of the 
soybean protein, 4% of gluten 9.15% of sunflower oil and 
1.85% of egg white powder.

P09 -020

Design and processing of a new stringray leather 
product to increase economic value and market 
demand

Latif Sahubawa1*
1Fisheries Science Departement, Agriculture Faculty, Gadjah 
Mada University, Indonesia

The research objective is increasing of economic value and 
consumer demand from a new stringray leather creative 
products. The method used in the research is the design and 
processing of products, economic value, consumer preferences 
and market segments. The price of man/ladies wallet-bag of 
mondol stingray is IDR. 600,000 per item and pearl bracelet of 
IDR 150,000 per item, so the total economic value of 1 pieces 
of mondol stingray is IDR. 1,050,000. One pieces of thorn 
stingray leather can be processed into 1 man/ladies wallet-bag 
with the price of IDR. 700,000 and 2 pearl bracelets for IDR. 
400,000. The consumer references from stringray leather is: (1) 
models: 90% of respondents expressed a very interesting and 
attractive of 10%; (2) color: 92% of respondents expressed a 
very interesting and attractive of 8%; (3) price: 10% of stated 
they were quite expensive and 90% of considering it very 
expensive; (4) quality: very high (85%), high (15%), enough 
(0%), low (0%) and (5) purchasing power: 65% said affordable, 
30% said reasonably priced & 5% of unreachable).

P09 -019

Development of low calorie ice cream prepared with 
modified starch and fiber

Hyejin Lim1*, Seungmi Lee1, Il Seo1, Taechul Han1, Yongin 
Kim1, Bongchan Kim1

1Samyang Corporation, Korea

Ice cream is the combination of air, ice crystals, fat globule and 
liquid syrup. These are combined to make a colloid, a solution 
with very small insoluble particles suspended in it. Because it 
contains a large amount of fat and sugar syrup, it has high 
calorie per one serve. The purpose of this study was to develop 
the low calorie ice cream with modified starch and fiber, and to 
analyze its physical and sensory characteristics. To prepare the 
low calorie ice cream with less than 4% milk fat and 10% 
sugars, allulose and stevia were used as sugar replacements 
and modified starch was used as fat replacement. The 
optimum amount of modified starch as fat replacement was 
2.5% and it showed similar viscosity and sensory properties 
compared with the control. Because the modified starch has 
remarkable gel formation ability, it acted as milk fat although 
the ice cream contained a low level of the milk fat contents. 
Also the maximum contents of allulose was 6%. As allulose 
amounts increased, freezing point depression increased. The 
freezing point of ice cream was controlled by fiber used as 
bulking agents.

P09 -021

Demands on new home meal replacement (HMR) 
products for the elderly

Young Sook Park1*, Min Ji Kim1, Bo Mi Park1, Sun Bin Kim1, 
Woen Sun Shin1

1Department of Food and Nutrition, Hanyang University, Korea

This survey aimed to investigate the demand of food develop-
ment for the elderly through the quantitative questionnaires 
including a personal interview. One-hundred ninety elderly 
people (65-85y; males:66, females: 124) were recruited in a 
local welfare center. Questionnaires included the general 
subjects, health status (teeth condition, chewing and swallowing 
abilities, etc.) and dietary patterns. As results, 79% of the 
respondents had chronic diseases, and 59.6% had the 
cardiovascular problems. Most participants usually spend from 
210,000 to 300,000 won on food a month. Considering the 
preference in a daily meal, more than 50% of the subjects 
highly preferred "Kuk(Tang)” and demanded “easily swallowable 
Kuk(Tang)” as an elderly HMR. Further, elderly people with full 
dentures had difficulties to masticate and swallow easily. 
Clearly, the dental health is related to biting, chewing and 
swallowing (p<0.05). In addition, personal interview with each 
elderly respondent gave more specified information: the 
elderly highly recommended to develop the health-promoted 
and easy chewable-swallowable-digestible meals as well as 
easy-to-tear pack, easy-to-read label and easy-to-cook products 
for HMR.
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P09 -022

Developed nurungji to help digestive power, immunity, 
and antioxidation

A-Jeong Jeon1*, Seungyong Park1, Jinkyun Yoo1, Seongil Heo2, 
Sangmi Jung2

1Sejun F&B, Korea, 2Hongcheon Institute of Medicinal Herb, 
Korea

We want to develop nurungji which is excellent in digestive 
power of nurungji, a traditional food of Korea, and contains 
wild plants that can help strengthen immunity and antioxida-
tion. The digestibility and characterization of the products 
were carried out. The amount of amylose in retort products 
was 12.76 mg for wild vegetable nurungji (WVN) and 12.48 mg 
for mushroom nurungji (MN), which was lower than that of 
conventional white rice noodle (16.66 mg). In vitro digestibility 
increased with WVN 18% and MN 20%. In vitro starch 
decomposition analysis, WVN 16.6% and MN 17.8% at 30 min. 
Moisture adsorption index was 8.35% for WVN and 8.70% for 
MN, showing similar tendency the amylose content. The 
analysis of general components per 100 g of retort products 
showed 36, 37 kcal calories. The degree of preference was 
highest when 12 times of WVN & MN were used in preference 
evaluation.

P09 -024

The effect of modified starch on the quality 
characteristics of white bread

Seung Mi Lee1*, Hyejin Lim1, Taechul Han1, Il Seo1, Yongin 
Kim1, Bongchan Kim1

1Samyang Corporation Food R&D Center, Korea

This study investigated the effect of modified starch on the 
quality characteristics of white bread. The white bread cha-
racteristics were evaluated in terms of cooking properties, 
storage stability and textural properties during the storage 
period. Modified starch (hydroxypropylated, acetylated and 
oxidized tapioca starch) was substituted for 10% of wheat flour. 
Tension of dough during fermentation was increased by the 
addition of acetylated tapioca starch and hydroxypropylated 
tapioca starch except oxidized tapioca starch. Therefore, the 
specific volume of white bread containing hydroxypropylated 
and acetylated tapioca starch was increased. The moisture 
content loss rate of white bread containing modified starch 
was lower than control during the storage period. In the case 
of texture, the white bread containing hydroxypropylated and 
acetylated tapioca starch had lower hardness than the control. 
After 5 days of storage, the white bread with hydroxypro-
pylated tapioca starch remained remarkably lower hardness 
than the control. These results indicate that acetylated and 
hydroxypropylated tapioca starch have a good effect on 
improving the overall storage qualities of white bread.

P09 -023

Method for manufacturing persimmon (Diospyros kaki)
syrup using enzyme treatment and ultra-high pressure 
homogenization process

Taewan Kim1*, Ji hye Lee1,2, Yoon soo Han1, Seung hwan Lee1, 
Jeong su Yea3

1Andong National University, Korea, 2Eyesome, Korea, 3Nature 
farm, Korea

This study aims to provide a method for producing a sensory 
syrup which has an improved extraction yield and a high total 
sugar content as well as a high active ingredient content, 
thereby improving quality and productivity. The enzyme was 
added to the sample in an amount of 0.01% by volume and 
hydrolyzed at 45°C for 2 h. And the high pressure homogenizer 
was treated with a pressure of 15,000 psi. Total sugar content 
was measured by phenol sulfate method, persimmon fruit peel 
extracts treated by enzymes and ultra high pressure was 
measured in change of extraction yield. The total sugar content 
of the extract treated by viscozyme and homogenization at 
ultra high pressure was upto 870.3 mg/g. Also, The extracts 
was obtained by the highest extraction yield of 77.22%. As a 
result of the above, sufficient price competitiveness can be 
secured in the production of persimmon syrup products com-
pared with the previous methods.

P09 -025

A study on Thai consumers’ demand and awareness of 
convenience food development for infants and 
toddlers: Based on focus group interviews

Hyun Suk Lee1*, Yun jae Lee1, Joo Hyun Park1, Jung Soo 
Yang1, Suk Hee Lee1, Hyun-Dong Paik2, Hye Ja Chang3, Wan 
Soo Hong1

1Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea, 2Department of Food Science 
& Biotechnology of Animal Resources, Konkuk University, 
Korea, 3Department of Food Science and Nutrition, Dankook 
University, Korea

In response to increasing demand for infant convenience foods, 
this study looked at Thai market that the Korean infant food 
industry has been interested in. Through the research on Thai 
consumer’s demand and awareness of convenience food 
development for infants, the study aims to provide baseline data 
on the products and strategy development for Korean con-
venience food companies. Using Focus Group Interview, subjects 
of the study were 6 Thai women with birth and child-caring 
experience living in Korea. It was found that all the participants 
preferred infant foods made with sweet pumpkin and purple 
sweet potato. The most important factors considered by the 
subjects were price, taste, and brand. The information that 
should be delivered to Thai consumers for the promotion and 
sale was ‘country of origin’, ‘low price,’ and ‘nutrition labeling.’ 
Products made from chicken was preferred, rather than that 
from beef and pork in consideration of the religious and cultural 
aspects of Thai people. Products that reflect the key preferences 
found in this study such as infant foods made from preferred 
vegetables, place of origin, brand, rich nutrient content, and easy 
cooking method are deemed necessary. 
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P09 -026

A study on product development demand based on the 
dietary lifestyle of Chinese infants and toddlers - 
focused on infant convenience food

Hyun Suk Lee1*, Jung Min Jang1, Yun Jae Lee1, Hyun Jun Lee1, 
Wan Soo Hong1

1Department of Foodservice Management and Nutrition, 
Sangmyung University, Korea

This study aimed to identify the segments of Chinese consumers 
according to dietary lifestyles and needs of new infant con-
venience food development. An online survey was conducted 
on 514 Chinese and analysis of collected data was performed 
using SPSS Statistics. The three factors of dietary lifestyle were 
named ‘health-driven,’ ‘convenience-driven,’ and ‘gourmet- 
driven.’ The subjects were divided into three groups. Results of 
infant dietary lifestyle showed significant differences by 
gender, age, occupation, monthly income, and number of 
eating out, but no significant differences by level of education 
and number of children in household. Cluster gap analysis of 
the differences in consumption by usage showed a significant 
difference between groups for all four uses. A gap analysis on 
package development demand by infant dietary lifestyle 
showed a significant difference in all items and product 
development demand subdivided by segments also showed a 
significant difference. Through this study, developing differen-
tiated products satisfying the needs of consumers according to 
infant dietary lifestyle is considered possible.

P09 -028

Analysis new formation sauce consumption behavior 
and needs of overseas consumer

Su Jin Kim1*, Min A Lee1, Ho Jin Lee2

1Department of Food and Nutrition, Kookmin University, 
Korea, 2Kookmin University, Korea

This study is to analyze the consumption behavior and needs of 
the new formation (cube) of overseas consumers (Japan, USA). 
The questionnaires consisted of general information, sauce 
consumption, preference of Korean traditional sauce, consum-
ption of new formation sauce, needs and purchase intention. 
Purchasing place (p<.001) were in the order of supermarkets 
and large marts in Japan, and were in the order by grocery 
stores and supermarket in USA. Japan’s preferences of Korean 
traditional sauces (p<.001 except soy sauce) were higher than 
USA in gochujang, soy sauce, kimchi sauce, and doenjang. 
Japan had higher in use experience of cube type sauce (p<.001) 
than USA. Also both in Japan and USA, ‘taste’ and ‘storage 
convenience’ are the highest reason of use. For suitable Korean 
traditional sauce for cube, Japan had requirement for Korean 
ginseng chicken soup, doenjang for USA. Purchase intention 
(p<.001) was higher in Japan than USA. Through this study, it is 
possible to utilize it as a basic data for the development of 
Korean traditional sauces that apply to the new formation, and 
it is necessary to plan the advance to reflect the needs of 
consumers in overseas market.

P09 -027

Effect of water and emulsifier contents in choux pastry

Jinsup Shin1*
1Samyang Corporation, Korea

In Choux pastry, steam is the leavener. The dough has a high 
moisture content which in the oven occurs evaporation and 
causes light pockets inside the pastry to form. The resultant 
pastries needs to be airy, crispy and light. The dough is first 
cooked on a stove, in order to make a paste that a lot of the 
water has evaporated from. Steam is then restored in the form 
of eggs beaten in off the heat. The dough is then formed into 
the shapes, often with the aid of a shaper, and baked. The 
water and egg are important factor in baking of Choux pastry. 
So, I wanted to see the difference in quality according to water 
and emulsifier contents. According to increase water content, 
the dough viscosity was decreased and Choux pastry size had 
big deviation. Along with increasing emulsifier concentration, 
the dough viscosity was sharply decreased and Choux pastry 
had not inflated.

P09 -029

Development of various foods using Chrysanthemum 
zawadskii cultured in Sejong province

Moon Hee Lee1*, Hyun Jung Lim1, Mi-Hwan Kim1, Eui-Hong 
Byun1, Gi-Hyung Ryu1, Youn-Je Park1

1Department of Food Science and Technology, Kongju 
National University, Korea

Chrysanthemum zawadskii, known as ‘Gujeolcho’ in Korea, is a 
medicinal herb which grows wild in Asian countries, including 
Japan, China, and Korea. It has been widely used for beverage 
or tea and also used as a traditional medicine to treat various 
diseases. However, the type of foods or food materials 
developed using Chrysanthemum zawadskii has been limited in 
several formulation such as tea, and so on. In Korea, Chry-
santhemum zawadskii is grown very much, especially around 
‘Sejong’ province. In this study, we developed various foods 
using Chrysanthemum zawadskii cultured in ‘Sejong’ province, 
to expand application as foods and food materials. Several 
traditional foods were developed including Hangwa and 
Jocheong. New types of tea were developed and confectionary 
foods such as snack, cookie, bread, rice cake were also developed. 
Developed production were expanded to fermented foods such 
as wine, Makgeolli, vinegar and various sauce foods such as 
soy sauce, Gochujang, powder sauce. New food products 
above twenty five kinds were developed using Chrysanthemum 
zawadskii, and which is expected to be applied to make a new 
food much more. 
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P09 -030

Another case of anti-bacterial mechanism of calcium 
compounds from oyster shell

Yeongsik Hong1*, Yeonghyeok Jung2, Sujin Hwang1, Daemin 
Kim1, Jihee Choi1, Namjae Jin1, Jahyeon Lee1, Bomi Kim1, 
Seokwon Lim1

1Department of Food Engineering, Hoseo University, Korea, 
2Vovi Care & Engineering Corporation, Korea

Calcium is known for have anti-bacterial effect forming calcium 
oxide which have basicity from -OH. In this study, it is looked 
forward that anti-bacterial effect of existing calcium com-
pounds also revealed fired oyster shell. To verify this, samples 
are prepared fired oyster shell (A), fibrous calcium carbonate 
(B), fired oyster shell + citric acid (C), coral calcium (D). pH 
measurement, SEM, anti-bacterial tests are performed. The 
result of pH measurement, A, B saturated pH 11-12 and C, D 
pH 8-9. In contact method, A, B, C had anti-bacterial effect 
excluding D. However, the result of agar disk diffusion method 
and incubation test, all samples not had anti-bacterial effect. In 
the result of SEM, A, B, C had porous structure and D had not. 
Putting these results together, therefore, calcium solution’s pH 
rose as -OH but if calcium aqueous solution contact with 
medium, not had anti-bacterial effect by buffering action and if 
bacteria contact samples directly, it is supposed that inhibit 
bacterial growth for adsorb water molecule by porous 
structure. Namely, it is concluded that inhibition of bacterial 
growth is appeared for adsorb moisture by structural cha-
racteristic.

P09 -032

Consumer awareness and insights toward novel 
mushroom-based snack targeted for children using 
qualitative sensory studies

Mina K. Kim1*, Ki-Hwa Kim2, Hyuk-Hwan Song2

1Department of Food Science and Human Nutrition, Chonbuk 
National University, Korea, 2Agency for Korea National Food 
Cluster, Korea

Shiitake mushrooms (Lentinus edodes) are the third most 
accepted edible mushroom in the world, due to its known 
medicinal, nutritional, and unique flavour characteristics. The 
objective of this study was to understand the consumer market 
potential on novel shiitake mushroom-based snack targeted for 
children using focus group interview (FGI) technique. Six 
different sessions of FGI were conducted (n=38) consisting of 
females with children; each session was designed to determine 
1) current consumption patterns of premium snacks designed 
for children 2) consumption behaviour on premium snacks 
prepared by drying fruits and vegetables with minimal seasonings 
3) consumer perception on novel mushroom-based snacks 
designed for children. Consumer behaviours and pros and cons 
on current child’s premium snacks were determined. 
Just-about-right texture (firmness) and amount of seasoning 
on mushroom-based snack were probed. The findings of the 
current study can practically guide future product development 
and product marketing of premium novel mushroom-based 
snack targeted for children.

P09 -031

Characteristics of noodle prepared from legume and 
wheat flour blends

Yujin Jeong1*, Hyun-Jung Chung1

1Department of Food and Nutrition, Chonnam National 
University, Korea

Noodles are popular staple food and its consumption has 
increased worldwide due to convenience, sensory attributes 
and reasonable price. The present study was aimed to produce 
nutritional rich legume-based noodle with acceptable physical 
and sensory properties. The physical, texture, and sensory 
characteristics of noodles were evaluated when different 
concentrations of mungbean and cowpea flour were added to 
wheat flour. The cowpea-wheat flour blend had significantly 
higher water binding capacity than mungbean-wheat flour 
blend. Pasting temperature of legume-wheat flour blends was 
higher than that of wheat flour. The noodles made with 
legume-wheat flour blends had significantly higher weight and 
volume than control noodle. Although the tensile strength by 
texture analyzer of cooked noodle made with legume-wheat 
flour blends reduced with increasing legume flour, tensile 
strength of noodle made with legume flour up to 40% was 
similar with that of control noodle. The noodle prepared from 
40% legume flour and 60% wheat flour could improve the 
noodle quality and nutrition, suggesting that legume flour 
could be useful ingredients as a partial wheat flour substitute 
in noodle.

P09 -033

Volatile flavor profiles of mulberry (Morus alba Linn)
fruits treated in different drying condition

Mina Kim1*, Inseo Hwang1, Hyunhee Hong1

1Department of Food Science and Human Nutrition, Chonbuk 
National University, Korea

Mulberry (Morus alba Linn) is commonly consumed fruits in 
Asian countries such as Korea, China and Thailand. The objec-
tive of this study was to identify the key flavor compounds 
responsible for mulberry fruits that were dried in different 
temperature, and to correlate the instrumental flavor analysis 
results to human sensory perception. Mulberry fruits were 
dried in different condition (-20, 25, 50 and 60°C) upon 
harvesting. Volatile flavor compounds were analyzed using 
dynamic headspace sampling method (Purge and Trap) 
followed by instrumental flavor analysis using gas chromato-
graphy-mass spectrometry. The mulberry that were exposed to 
lower temperature during drying process, had greater numbers 
of aroma active compounds, in comparison to mulberry 
exposed to higher temperatures (50 and 60°C). Twenty-five key 
flavor compounds responsible for mulberry fruits were 
identified. Descriptive sensory analysis results confirmed that 
the vast differences in aroma perception among samples 
(p<0.05). The findings of current study can aid flavor industry 
to development of high-quality natural flavor ingredient 
utilizing mulberry fruits.
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P10 -001

Microbial contamination level in simple processed 
mollusca from domestic market

Hyeon Jeong Kim1*, Ji Min Lee1, Dong Su Lee1, Il Hoi Kim1, 
Il Shik Shin1

1Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

Simple processing seafood is made by washing, drying, cutting, 
salting and freezing without addition of other materials or food 
additive. About 70% of seafood have been sold in domestic 
market as simple processing seafood. However, hygienic mana-
gement is insufficient due to poor processing condition and 
environment. In this study, microbial contamination level was 
investigated to utilize as a basic data for food safety of simple 
processing mollusca. The total 171 samples (43 of dried squids, 
25 of cut raw squids, 53 of dried octopus and 33 of boiled 
octopus) were purchased from domestic market. There were 
no sample with more than 101 colony-forming unit (CFU)/g of 
Escherichia coli in 43 dried squid and 33 boiled octopus. 
However, Staphylococcus aureus in 12 dried squid samples and 
10 boiled octopus were detected at levels above 102 CFU/g of 
the regulation level in Korean Food Code. Simple processing 
seafood should be necessary to pay attention to food safety 
management because it may be provided to consumer without 
heating process.

P10 -003

Comparison of enrichment broths for recovery of E. 
coli O157:H7 on kimchi

Hyun-Gyun Yuk1*, Hee-Eun Choi1, Ung-Kyu Choi1
1Department of Food Science and Technology, Korea National 
University of Transportation, Korea

This study was aimed to find an effective enrichment broth to 
recover E. coli O157:H7 on kimchi by comparison of enrich-
ment broths which have been used in Korean Food Standards 
Codex (KFDA), International Organization for Standardization 
(ISO), and the United States Food and Drug Administration 
(FDA) protocols. The commercial kimchi was spot inoculated 
with E. coli O157:H7 at level of 103-104 CFU/25 g or 100-101

CFU/25 g, and their growth curves were observed in KFDA, ISO 
and FDA broths. All enrichment broths recovered E. coli
O157:H7 by more than 9.0 log CFU/mL for 24-29 h. Among the 
broths, ISO method had the highest maximum growth rate 
(MGR) and the lowest doubling time (DT). At low level of 
inoculation, ISO enrichment broth promoted growth of E. coli
O157:H7 by more than 5.0 and 9.0 log CFU/mL for 8 and 12 h, 
whereas about 3.0 and 7.0 log CFU/mL were observed, 
respectively, during the same period time when KFDA and FDA 
methods were applied. These results indicate that ISO protocol 
using mTSB with 20 mg/L of novobiocin might be more 
effective for the recovery of E. coli O157:H7 on kimchi than 
KFDA and FDA protocols.

P10 -002

Monitoring of pesticide residues on agricultural 
products for raw juice in Gyeonggi-do

Kyong-Shin Ryu1*, Po-Hyun Park1, Ki-Yu Kim1, Bu-Geon Lim1, 
Min-Seong Kang1, Yu-Jin Lee1, Choong-Won Kang1, Youn-Ho 
Kim1, Sun-Young Lee1, Jeong-Hwa Seo1, Yong-Bae Park1, 
Mi-Hye Yoon1

1Guri Agro-fishery Products Inspection Center, Gyeonggi-Do 
Institute of Health and Environment, Korea

This study was conducted to monitor the current status of 
pesticide residues in a total of 297 agricultural products for raw 
juice from January to september 2017. Pesticide residues in 
samples were analyzed by multi class pesticide multiresidue 
methods for 220 pesticides using GC/ECD, GC/NPD, TOF/MS, 
LC/PDA, LC/FLD, and LC/MSMS. As a result of analysis, nine 
pesticides were detected in 14 samples. The detected 
pesticides were chlorpyrifos, cyflufenamid, chlorothalonil, 
pendimethalin, azoxystrobin, pyridalyl, imazalil, fludioxonil and 
procymidone. The kinds of detected crops were mandarin, 
carrot, apple, celery, chicory, orange and grape. Risk assess-
ment evaluated human health exposure with the ratio of EDI 
(Estimated daily intake) to ADI (Acceptable daily intake) of 
pesticides detected and the range of %ADI (the ratios of EDI to 
ADI) values was 0.0011-6.7087% and safety level.

P10 -004

Development of effective two-step enrichment 
protocol to assist BAX® system for rapid detection of
Salmonella enteritidis in liquid whole egg and egg yolk

Hyun-Gyun Yuk1*, Qianwang Zheng2

1Department of Food Science and Technology, Korea National 
University of Transportation, Korea, 2Institute of Food 
Biotechnology, College of Food Science, South China 
Agricultural University, China

This study was designed to develop an effective enrichment 
step to assist the PCR based system to detect Salmonella in 
liquid egg products. Buffer peptone water (BPW) and MP 
media were compared to find an appropriate enrichment broth 
for healthy and heat-injured S. enteritidis in liquid whole egg or 
egg yolk. One (BPW only) or two-step (with brain heart infusion, 
BHI) enrichment was introduced to the BAX® system. Results 
showed that both BPW and MP could enrich healthy 
Salmonella cells to above 8 log CFU/ml. Although healthy cells 
multiplied faster in MP than in BPW in all tested matrixes, MP 
failed to resuscitate heat-injured cells in liquid whole egg. 
Protocol with two-step enrichment had lower detection limit 
than one-step enrichment method. Two-step enrichment with 
whole egg samples could shorten the total enrichment time. In 
egg yolk samples, only two-step enrichment method could 
achieve successful detection by BAX® system. The diagnostic 
accuracy of two-step enrichment plus BAX® system was 100% 
in both matrixes. This study suggests that BAX® system assisted 
with two-step enrichment could detect both healthy and 
injured Salmonella cells in liquid egg products within 24 h.
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Microwave-assisted headspace solid-phase 
microextraction followed by gas chromatography-mass 
spectrometry for the analysis of volatile spoilage 
indicators in whole chicken breast and salmon fillet

Hyun-Gyun Yuk1*, Marta Hanna Mikš2

1Department of Food Science and Technology, Korea National 
University of Transportation, Korea, 2Faculty of Food Sciences, 
University of Warmia and Mazury in Olsztyn, Poland

The objective of this study was to investigate the effective 
combination of microwave-assisted headspace solid-phase 
microextraction (MW-HS-SPME) prior to GC-MS analysis for the 
extraction and rapid analysis of selected chemical spoilage 
indexes (CSIs), which are volatile organic compounds (VOCs), 
produced as the result of microbiological spoilage of raw fish 
or chicken. High- and low-intensity MW extraction was tested 
followed by HS-SPME at 25°C for 15 min and GC-MS analysis, 
for enhanced CSIs/VOCs detection in the headspace over 
whole chicken breast and salmon fillet stored aerobically at 4°C 
for 7 days. The growth of spoilage microorganisms and sensory 
deterioration analysis were also performed. The microbiolo-
gical shelf lives (at criterion of total viable count, TVC=7.0 log 
CFU/g) and the sensory rejection points were established, to 
be respectively 4.3 and 2-3 days for chicken breast and 5.1 and 
4-5 days for salmon fillet. These results revealed that high- 
intensity MW-HS-SPME for 15 s might be a suitable tool for 
rapid detection of CSIs, reflecting the increasing trend of VOCs 
accumulation during storage, and corresponding to microbio-
logical and sensory shelf lives.

P10 -007

Comparison of the viable counts of Escherichia coli 
O157:H7 treated with various antimicrobials through 
fluorescence microscopy and flow cytometry

Jeong-Eun Hyun1*, Jae-Hyun Yoon1, Changsun Choi1, Sang Jun 
Lee2, Hyun Ju Kim2, Sun-Young Lee1

1Department of Food and Nutrition, Chung-Ang University, 
Korea, 2Department of Systems Biotechnology, Chung-Ang 
University, Korea

Conventional cultivation-based method and measurement of 
turbidity in culture media are commonly used to examine the 
antibacterial activities caused by a wide range of chemicals in 
microbiology. This study evaluated the effects of antimicrobial 
substances (ethylenediaminetetraacetic acid; EDTA solution, 
polymyxin B, triton x-100, isopropyl alcohol, permeabilization 
solution, and cetyltrimethylammonium bromide; CTAB) on the 
inactivation of Escherichia coli O157:H7 in order to determine 
the relationship between fluorescence microscopy and flow 
cytometry for enumerating the viable cell numbers. Quan-
titative fluorescence microscopy showed that EDTA resulted in 
the lowest percentage of dead cells (28.1%), whereas 
permeabilization solution exerted the highest levels of cell 
death (85.1%). Similarly, flow cytometry indicated that app-
roximately 97.7 and 0.0% of E. coli O157:H7 cells were shown 
to be alive when treated with EDTA and permeabilization 
solution, respectively. These results suggest that fluorescence 
microscopy and flow cytometry can be efficient for quanti-
tatively evaluating the viable populations of bacteria in 
response to the treatment with various antibacterial agents.

P10 -006

Investigation for injured sites in Escherichia coli 
O157:H7 treated by various antimicrobials using 
different metabolic inhibitors

Jeong-Eun Hyun1*, Sun-Young Lee1

1Department of Food and Nutrition, Chung-Ang University, 
Korea

Understanding the mode of antibacterial actions will provide 
meaningful evidences for determining the bacterial tolerance 
to disinfectants-sanitizers. This study aimed at investigating the 
injured sites of Escherichia coli O157:H7 induced by various 
antimicrobial substances (ethylenediaminetetraacetic acid; 
EDTA solution, polymyxin B, triton x-100, isopropyl alcohol, 
permeabilization solution, and cetyltrimethylammonium bromide; 
CTAB) using six different types of metabolic inhibitors. Once E. 
coli O157:H7 was treated with EDTA, polymyxin B, and triton 
x-100, bacterial cells were shown to grow at lower levels on 
culture media added with nalidixic acid (DNA inhibitor) and 
rifampicin (RNA inhibitor). Especially, none of E. coli O157:H7 
was recovered as being measured on media supplemented 
with 6 different metabolic inhibitors after treated with per-
meabilization solution, indicating that permeabilization solution 
was implicated with the cellular injuries at the multi-sites, 
including DNA, RNA, protein, and cell wall. In conclusion, 
further studies need to be conducted as an alternative method 
to determine the target sites of antimicrobial substances 
against pathogenic bacteria.

P10 -008

Mathematical modeling of pulsed ohmic heating for 
inactivation of acid-adapted foodborne pathogens in 
tomato juice

Sang-soon Kim1*, Won Choi2, Dong-Hyun Kang1,3

1Department of Agricultural Biotechnology, Center for Food 
and Bioconvergence, and Research Institute for Agricultural 
and Life Sciences, Seoul National University, Korea, 
2Department of Landscape Architecture and Rural Systems 
Engineering, and Research Institute for Agriculture and Life 
Sciences, Seoul National University, Korea, 3Institutes of Green 
Bio Science & Technology, Seoul National University, Korea

The objective of the present study was to (i) predict the 
inactivation trends of Escherichia coli O157:H7, Salmonella 
enterica serovar Typhimurium, and Listeria monocytogenes
depending on time by pulsed ohmic heating and to (ii) verify that 
the developed simulation model can reflect the effects of 
acid-adaptation on the heat resistance of these foodborne 
pathogens. A mathematical model based on finite element 
method (FEM) successfully simulated the multiphysics pheno-
mena including electric heating, heat transfer, and fluid 
dynamics. Ohmic heating process of tomato juice showed 
upward-moving main streamlines at the center of the heating 
chamber. A cold spot was observed in the lower part of the ohmic 
heating chamber, where some pathogens survived even though 
all pathogens were inactivated elsewhere. The predicted results 
had no significant differences with experimental results (p> 
0.05). Therefore, we recommend that juice processors utilize a 
mathematical model to adjust processing time to achieve 5-log 
reductions under the environmental conditions in which heat 
resistance of pathogens could be altered.
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Mechanism of synergistic bactericidal action of 
simultaneous treatment of 222 nm krypton-chloride 
excilamp and 254 nm low-pressure mercury lamp

Jun-won Kang1*, Dong-Hyun Kang1

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

The purpose of this study was to investigate the synergistic 
bactericidal effect of the simultaneous treatment of 222 nm 
KrCl excilamp and 254 nm LP Hg lamp against foodbonre 
pathogens in tap water, and to identify the mechanism of the 
synergistic bactericidal action of the combination. Sterilized tap 
water inoculated with pathogens was treated individually or 
simultaneously with 254 nm LP Hg lamp and 222 nm KrCl 
excilamp. In all pathogens, an additional reduction was found 
compared to the sum of the log unit reductions of the indi-
vidual treatments as a result of the synergy in the simul-
taneous treatment of the two lamps. Through several investi-
gations, the overall mechanism was described as follows: when 
the 222 nm KrCl excilamp and the 254 nm LP Hg lamp were 
treated simultaneously, inactivation of SOD by the 222 nm 
wavelength induced additional superoxide generation by the 
254 nm wavelength (synergistic generation), resulting in 
synergistic lipid peroxidation in the cell membrane. As a result, 
there was a synergistic increase in cell membrane permeability 
leading to a synergistic bactericidal effect.

P10 -011

Simultaneous analysis method for diphenyl ether, 
dinitroaniline, and chloroacetamide residues in 
agricultural commodities using GC-ECD/MS

Myoung-Gun Choung1*, Kyung-Geun Ahn1, Gi-Ppeum Kim1, 
Young-Sun Hwang2

1Department of Herbal Medicine Resource, Kangwon National 
University, Korea, 2Department of Biology, University of 
Texas-Arlington, USA

This experiment was conducted to establish a simultaneous 
analysis method for 7 kinds of herbicides in crops using 
GC-ECD/MS. All the 7 pesticide residues were extracted with 
acetone from representative samples of five raw products. The 
extract was diluted with saline water and directly partitioned 
into n-hexane/dichloromethane (80/20, v/v) to remove polar 
co-extractives in the aqueous phase. For the hulled rice and 
soybean samples, n-hexane/acetonitrile partition was additio-
nally employed to remove non-polar lipids. The extract was 
finally purified by optimized Florisil column chromatography. 
The analytes were separated and quantitated by GLC with ECD 
using a DB-1 capillary column. Mean recoveries of the 7 
pesticide residues ranged from 75.7 to 114.8% in five repre-
sentative agricultural commodities. The coefficients of variation 
were all less than 10%, irrespective of sample types and 
fortification levels. Limit of quantitation of the analytes were 
0.004 (etahlfluralin and trifluralin), 0.008 (metolachlor and 
pretilachlor), 0.006 (thenylchlor), 0.002 (oxyfluorfen), and 0.02 
(bifenox) mg/kg as verified by the recovery experiment.

P10 -010

Survey on residual pesticides in small-scale cultivated 
crops in 2017

JinHee Lim1*, Gyulang Kim1, Kyungsun Kim1, Sangsoo Ha1, 
Jaheng Sin1, Heejeong Park1

1National Agricultural Products Quality Management Service, 
Korea

This study was conducted to identify the pesticide residues in 
the last 3 years for 10 (pepper leaf, perilla leaf, leek, celery, 
crown daisy, spinach, chamnamul, chwinamul, kale and parsley) 
small-scale cultivated crops distributed in Jeonbuk area. We 
prepared for Positive List System and utilized it as basic data for 
safety management of agricultural products. Survey on residual 
pesticide survey was based on analysis result data of 1,235 
cases of small-scale area cultivated crops the in Jeonbuk 
regions from 2015 to 2017. For the analysis, mass spectro-
metry were used for QuEChERS multicomponent simultaneous 
analysis for 320 components of pesticide. As a result of 
analyzing 1,235 agricultural products, the detection rate of 560 
cases where pesticides were detected increased by 21.1, 85.2, 
93.1% every year. The number of samples exceeding the MRLs 
was 44 (3.6%), which was higher than the average noncon-
formity rate (0.9%) of whole agricultural products in whole 
Jeonbuk. Chlorpyrifos, Fenitrothion and Diazinon were the 
most frequently detected components. The nonconformity rate 
of each item was higher in the order of perilla leaf, 1.2, 
spinach, 1.1 and crown daisy, 1.0%, respectively.

P10 -012

Analytical method for cyanazine residues in major 
agricultural commodities

Myoung-Gun Choung1*, Moo-Hyeog Im2, Young-Sun Hwang3

1Department of Herbal Medicine Resource, Kangwon National 
University, Korea, 2Department of Food Engineering, Daegu 
University, Korea, 3Department of Biology, University of 
Texas-Arlington, USA

Cyanazine is used as a pre- and post-emergence herbicide for 
the control of grasses and broadleaf weeds. This experiment 
was conducted to establish a determination method for 
cyanazine residue in major crops using HPLC-DAD/MS. Cyana-
zine was extracted with acetone from representative samples 
of five raw products. The extract was partitioned to dichlo-
romethane in the aqueous phase. For the hulled rice and 
soybean samples, n-hexane/acetonitrile partition was additionally 
employed to remove lipids. The extract was finally purified by 
Florisil column chromatography. On a C18 column in HPLC, 
cyanazine was separated from the co-extractives of samples, 
and sensitively quantitated by DAD at 220 nm. Accuracy and 
precision of the proposed method was validated by the 
recovery experiment on every major crop samples fortified 
with cyanazine at 3 concentration levels per crop in each 
triplication. Mean recoveries were ranged from 83.6 to 93.3% 
in five major representative agricultural commodities. The 
coefficients of variation were all less than 10%, irrespective of 
sample types and fortification levels. Limit of quantitation 
(LOQ) of cyanazine was 0.02 mg/kg as verified by the recovery 
experiment.
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Evaluation of the microbial contamination of fresh 
produce, irrigation water, and soil at farms in South 
Korea

Hana Song1*, Jae-Hyun Yoon1, Jeong-Eun Hyun1, Yun-Sun 
Choi1, Areum Han1, Ji-Yeon Kim1, Ju-Hee Kim1, Changsun 
Choi1, Ki-Hwan Park1, Sun-Young Lee1

1Department of Food and Nutrition, Chung-Ang University, 
Korea

In this study, a total of 195 samples including fresh produce 
(Chinese cabbage, romaine lettuce, cucumber, pepper, tomato, 
and strawberry) and farming environments (irrigation water 
and soil) were used for performing the microbial risk 
assessment. Commonly, TAB ranged from 2.77-5.99, 6.28-7.81, 
and 1.31-2.74 Log10 CFU/g in fresh produce, soil, and irrigation 
water, respectively. It was also shown that microbial densities 
of coliforms were ≤2.48, ≤3.35, and ≤0.85 Log10 CFU/g in fresh 
fruits and vegetables, soil, and irrigation water, respectively. 
When isolation methods using selective agars were applied, 
pathogenic bacteria were isolated from some fresh produce, 
soil, and irrigation water samples. In particular, Bacillus cereus
and Staphylococcus aureus were isolated from 3 (6.8 %) out of 
44 romaine lettuces and 10 (24.4 %) out of 41 cucumbers, 
respectively. Therefore, potential microbial risk factors should 
be regularly tested to ensure that is of acceptable quality.

P10 -015

Effects of osmotic and acidic stresses on the behavior 
Salmonella enterica serovar Enteritidis in laboratory 
broth

Hana Song1*, Jae-Hyun Yoon1, Sun-Young Lee1

1Department of Food and Nutrition, Chung-Ang University, 
Korea

There has been limited information available on the behavior 
of Salmonella enterica serovar Enteritidis as a function of 
higher levels of NaCl. In the present study, bacterial suspen-
sions were transferred into LB medium adjusted to various pHs 
(4, 5, 6, and 7) with lactic acid and supplemented with 0.75, 5, 
10, and 30% NaCl and incubated at 25oC until the microbial 
populations reached below the detectable levels on tryptic soy 
agar (TSA). Although S. enteritidis did not grow on TSA when 
incubated in LB with 30% NaCl for 7 days, more than 70% of 
the bacterial cells were shown to be viable by fluorescent 
staining with SYTO9 and propidium iodide (PI), suggesting that 
a number of cells could be induced into the viable-but- 
nonculturable (VBNC) state. These VBNC-induced bacteria 
were transferred to a newly prepared TSB and then incubated 
at 37oC for several days. After more than 7 days, S. enteritidis 
were regained the culturability. We therefore suggest that 
bacterial cells might enter the VBNC state under adverse 
conditions of higher salt concentrations and then revive when 
those conditions have disappeared.

P10 -014

Effect of heat shock time on the heat resistance of
Escherichia coli, Salmonella enterica serovar 
Typhimurium, Listeria monocytogenes, Cronobacter 
sakazakii, and Staphylococcus aureus

Ji-Yeon Kim1*, Sun-Young Lee1

1Department of Food and Nutrition, Chung-Ang University, 
Korea

Heating is a primary and efficient method used to control 
microorganisms for assuring food safety. However, during food 
processing, microorganisms are subjected to sublethal injury. It 
is known that exposure of microbial cells to temperatures 
slightly higher than their growth temperature before heat 
treatment is especially influence their heat resistance. This 
phenomenon is recognized as heat shock response. In this 
study, exponential-phase cells of foodborne pathogens in TSB 
without dextrose treated at 50oC for different times were 
investigated for their thermotolerance at 60oC. No significant 
differences were observed in the survival of both control and 
heat shocked cells of E. coli, L. monocytogenes, and S. aureus. 
On the other hand, heat resistance of heat shocked S. 
Typhimurium at 60oC was significantly increased, showing 
microbial loads in the levels of 1.80-4.63 log10 CFU/mL 
compared to only 1.20 log10 CFU/mL in control cells. This result 
indicated that concerning the effect of heat shock on S. 
Typhimurium in food processing is critical as inadequate food 
control causes due to enhanced thermal tolerance.

P10 -016

Stress response in Salmonella enterica serovar 
Typhimurium cells during thermal inactivation 
condition

Ji-Yeon Kim1*, Jeong-Eun Hyun1, Jae-Hyun Yoon1, Sun-Young 
Lee1

1Department of Food and Nutrition, Chung-Ang University, 
Korea

Acquired thermal tolerance might be closely associated with 
the increased ability of bacteria to resist under adverse 
environmental conditions. This study aimed at examining the 
effects of acquired thermal tolerance on the survival of
Salmonella enterica serovar Typhimurium cells after subse-
quent thermal processing at 60oC for 1 h. Cellular damages and 
morphological changes were estimated via LIVE/DEAD® Bac 
Light™ viability kit and transmission electron microscopy 
(TEM), respectively. Thermally-adapted cells of S. Typhimurium 
at 60oC for 30-60 min showed significantly higher survivals, 
corresponding to 3.02-4.63 log10 CFU/mL, under subsequent 
thermal processing at 60oC for 1 h. It was revealed that 
heat-adapted (120 min) cells showed lower PI (propidium 
iodide) uptake values than those of the control. According to 
TEM micrographs, bacterial cells were injured mainly by the 
cytoplasmic structure, showing the aggregation of proteins. 
Further study should be conducted to elucidate the thermal 
inactivation kinetics in heat-shocked cells of pathogens during 
thermal processing.
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Effect of sodium chloride in the treatment with acetic 
acid and their salt forms against Escherichia coli 
O157:H7

Ju-Hee Kim1*, Jae-Hyun Yoon1, Young-Min Bae1, Sun-Young 
Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Organic acids combined with NaCl are commonly used for 
preserving the quality of food products. This study was 
conducted to investigate the effects of acetic acid and their salt 
forms alone or in a combination with NaCl for inhibiting E. coli
O157:H7 in Luria-bertani broth (LB). E. coli O157:H7 was 
inoculated into either LB or LB added with 3% salt (LBS) 
containing 0.1 M acetic acid (AA), 0.1 M sodium acetate (SA), 
0.05 M calcium acetate or 0.1 M potassium acetate (PA) and 
then incubated at 25oC for 15 days. The number of E. coli
O157:H7 was enumerated on TSA (tryptic soy agar) and SMAC 
(sorbitol MacConkey agar). It was shown that treatment of 0.1 
M AA was shown to be the most effective in reducing E. coli
O157:H7 in LB broth, showing by 7.77 log10 CFU/ml reduction 
in TSA. When E. coli O157:H7 was treated with AA or their salts 
forms combined with NaCl, there were lower reductions in the 
bacterial loads, indicating that the addition of NaCl could show 
the antagonistic effects. Therefore, further studies need to be 
performed better to understand the mechanisms associated 
with the antagonism of organic acid and their salt forms 
combined with NaCl against E. coli O157:H7.

P10 -019

Verification of the safety of pesticide residue in rice of 
contract cultivation in Iksan area against positive list 
system (PLS)

Jinkwang Oh1*, Mihyun Kim1, Changhee Baek1, Kyung-a Sho1, 
Hyukhwan Song2, Sunmin Lee1

1CJ Freshway, Korea, 2Agency for Korea National Food Cluster, 
Korea

Agricultural products tend to fluctuate in price depending on 
the crops, and contract cultivation is increasing. Our company 
also continues its efforts to improve the quality through 
contract cultivation of some crops to stabilize price and to 
improve the quality. We are continuing our efforts to improve 
the quality by educating farmers, prescribing only registered 
pesticides. In order to prepare for the full implementation of 
the PLS from the 1st day of January in 2019, we conducted 
monitoring of residual pesticides in rice samples of 134 farms 
with which we have entered contracts for contract cultivation 
in Iksan in 2017 to identify the status of residual pesticide. 
When analyzing the total pesticide residues of 468 compo-
nents, six kinds of pesticide residues such as Thiacloprid were 
detected at various levels in rice samples of 67 farms, which 
were 50%. However, those are the constituents with accep-
table standards. Therefore, it is expected that the confusion 
and damage of the farmers will be minimal even if the PLS is 
implemented. It is concluded that the safety and quality 
control has been prepared.

P10 -018

Effect of acetic acid and their salt forms combined with 
sodium chloride on inactivating Listeria monocytogenes

Ju-Hee Kim1*, Young-Min Bae1, Sun-Young Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

In an attempt to reducing the risks of food-borne disease 
outbreaks, combined treatments of two or more antimicrobial 
agents were commonly used in the food industry. This study 
aimed at examining the effect of acetic acid (AA), sodium 
acetate (SA), calcium acetate (CA) or potassium acetate (PA) in 
a combination with NaCl for inactivating Listeria monocy-
togenes ATCC 19115 in laboratory media. L. monocytogenes
was inoculated into Luria-bertani broth without salt (LB) and LB 
with 3% salt (LBS) containing various acetic acid/salt forms and 
then incubated at 25oC for 15 days. The number of L. mocy-
togenes was enumerated on triptic soy agar with 0.6% yeast 
extract (TSA+Y) or oxford listeria agar base (OAB). As a result, in 
OAB, treatment with acetic acid/salt forms reduced 3.34-4.98 
log10 CFU/mL of L. mocytogenes in LB after 6 days of storage 
and reductions by treatment were increased when NaCl was 
combined. In conclusion, combined treatments of acetic acid 
or their salt forms with NaCl were effective at reducing levels 
of L. monocytogenes and could be used as an effective 
preservation method in foods.

P10 -020

Combined effects of hot water and citric acid for 
inactivation of foodborne pathogens in a biofilm on 
food contact surfaces

Hae-yeon Lee1,2*, 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 was performed to control biofilms of foodborne 
pathogens on food contact surfaces used in the food industry, 
simply and efficiently with hot water and Citric Acid (CA) 
treatment. E. coli O157:H7 biofilms was formed on stainless 
steel coupons at 25°C for 5 days. After biofilm formation, 
stainless steel coupons were treated with hot water, 2% CA, 
and simultaneously. The synergistic effect was observed at 
combination of 60°C water and CA treatment, and viable cell 
numbers of biofilm were reduced below the detection limit 
(1.48 log) at combination of 70°C water and CA treatment. 
Biofilms have more resistant to the treatment than planktonic 
cells. For practical applications in food industry, continuous 
type experiments on biofilms inside pipes were carried out. E. 
coli O157:H7 and Staphylococcus aureus biofilms were formed 
on SUS and PE-RT pipe, and the same treatment was con-
ducted with constant flow rate for a fixed time. The viable cell 
numbers of both bacterial biofilms were reduced as water 
temperature and flow rate increased. Through the results of 
this study, the combination of hot water and CA treatment can 
contribute to safety of Food and Beverage industry.
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Application of UVC-LED on humidifier water tank 
disinfection

Sung-eun Park1,2*, 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 use of chemicals on disinfecting water tanks of humidifiers 
has become a serious issue in the Korean society. Mainly 
PHMG, PGH, CMIT, and MIT were the detrimental components 
that caused serious lung damage in more than a thousand 
people. This led to a demand in safe and reliable method for 
humidifier disinfection. UVC-LED is an innovative technology to 
inactivate pathogens and is both chemical and mercury-free. In 
this study, two humidifiers containing a 2 mW UVC-LED located 
on the center and side of the bottom of the tank were used to 
validate the inactivation efficacy by treatment time and the 
rotation speed of an added impeller. Escherichia coli, Staphy-
lococcus aureus, and Klebsiella pneumoniae were treated with 
combinations including vibrations of the metal diaphragm, 
UVC-LED, and different speeds of the impeller. The results 
showed that inactivation rates after combination treatment of 
the diaphragm and UVC-LED were significantly different (p 
<0.05) from that of only diaphragm or only UVC-LED treat-
ment. Moreover, treatment with higher rpm of the impeller 
resulted in an increased inactivation of the pathogens.

P10 -023

Effect of saturated steam and superheated steam on
Staphylococcus aureus biofilm in plastic and steel type 
coupons

Soo-hwan 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

We investigated the effect of saturated steam (SS) at 100°C and 
superheated steam (SHS) at 125 and 150°C for inactivation of
S. aureus biofilm in 4 types of coupons (STS No.4, STS 2B, 
HDPE, PP). We also identify material properties of each type of 
coupons to develop material factors affecting steam treatment. 
In all types of coupon, higher temperature and more super-
heated steam accomplished higher log reduction and need less 
time to reach below detection limit. S. aureus biofilm in steel 
type coupon is more susceptible than plastic type coupons 
under steam treatment. In this study two surface properties, 
which is roughness and hydrophobicity, did not have a 
significant effect on inactivation of biofilm in coupons by steam 
treatment. In contrast, thermal conductivity and thermal 
diffusivity had similar tendency of inactivation. S. aureus
biofilm in higher thermal conductivity coupons were suscep-
tible when steam was applied. Therefore, SHS treatment could 
be used to inactivate S. aureus biofilm in food-accessible 
surfaces and treatment time depended on the thermal 
conductivity of surfaces

P10 -022

Aerosolized microorganism inactivation by UVC-LEDs in 
a chamber type air disinfection system

Do-kyun Kim1,2*, 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

Controlling airborne pathogenic microorganisms is essential to 
ensuring microbial air safety in hospitals, nursing facilities, 
childcare and so on. Mercury causes human and environmental 
health risks, so the Minamata Convention, an international 
treaty, prohibiting manufacture and distribution of products 
containing mercury was adopted. The inactivation effect of 
LED-based UVC irradiation systems, a potential alternative to 
conventional UV lamps, has been investigated, and it can 
sufficiently overcome the limitations of LP UV lamps. In this 
study, the possibility of inactivating viral, bacterial, and fungal 
aerosols in a chamber-type air disinfection system by an 
UVC-LED array was investigated and inactivation rate constants 
of each microorganism were calculated. UVC-LED array 
treatment effectively inactivated viral infectivity achieving 5 log 
reductions for MS2, Qβ, and ΦX 174 viruses. UVC-LED array 
effectiveness in inactivating E. coli O157:H7, S. Typhimurium, L. 
monocytogenes, and S. aureus aerosols achieved 2.5 to 4 log 
reductions. Also, 4 log reductions of Aspergillus flavus and 
Alternaria japonica were achieved using UVC-LED array irradiation.

P10 -024

Survey on the actual condition of radioactivity of food 
distributed in Seoul

Eun Sun Yun1*, Jeong Sook Lee1, Ae Kyung Kim1, Jae Min 
Shin1, Su Jeong Choi1, Sun Jeong Won1, Yeo Sook Kim1, Young 
Hee Oh1, Kweon Jung1

1Seoul Metropolitan Government Research Institute of Public 
Health and Environment, Korea

Survey on the presence of radioactivity was conducted in foods 
distributed during the four years from 2014 to 2017. Tests of 
509 food products from supermarket and traditional markets in 
Seoul found that 495 were free of radioactive material (137Cs, 
134Cs, 131I), and that radioactivities were between 906.1 Bq/kg 
and 0.6 Bq/kg of 137Cs in 14 (2.8%) cases. The detection items 
were mushrooms (Shiitake mushroom, neungi mushroom, 
sanghwang mushroom), perilla seed, bracken, cashew nuts, 
hazelnut and blueberry preserves. Neungi mushroom imported 
from China had 906.1 Bq/kg of 137Cs, which was more than 9 
times higher than the standard. Among the 14 such products, 
13 were imported from Europe, China, North Korea, and India, 
and one shiitake mushroom was produced locally. The study 
found that radioactivity were highly detectable in berries, 
blueberry, nuts, and bracken, and the detection rate of 
imported food was high. Radioactivity was not detected in 
most foods, and the items without radioactive material were 
wine, beer, whisky, canned marine products, frozen fish, fish 
sauce, dried fish products, grains and dried agricultural 
products.
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Engineering of bacteriophage for virulence control of 
foodborne pathogens

Jinwoo Kim1*, Doyeon Kim2, Seungeun Lee2, Sangryeol Ryu1,3, 
Minsik Kim2

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Department of Food and Nutrition, College of Human 
Ecology, Yonsei University, Korea, 3Center for Food and 
Bioconvergence, Seoul National University, Korea

As continuous emergence of drug-resistant bacteria delayed 
the development of new antibiotics, control of bacterial viru-
lence factors rather than viability is suggested as one of 
alternative approaches to combat the pathogens. In this study, 
we engineered Salmonella-specific temperate phage SPC32H 
to express negative regulators of Salmonella virulence genes. A 
virulence controlling cassette consist of an artificial constitutive 
promoter J23119 and a gene of negative regulator associated 
with Salmonella pathogenicity islands (SPIs) was introduced 
into the genome of phage SPC32H. In the SPI-1-induction 
condition, S. Typhimurium lysogenized with the engineered 
phages showed a significantly decreased expression of viru-
lence factors including hilD and hilA both in transcriptionally 
and translationally. Therefore, invasion ability of Salmonella
into intestinal epithelial cells was dramatically reduced by 
lysogenization of the engineered phage. Taken together, engi-
neered phages downregulating virulence factors of pathogen 
might be developed as novel antimicrobial agents that could be 
free from the resistance problems.

P10 -027

Effect of irradiation on quality characteristics of fresh 
strawberry as a phytosanitory measure

Jong-Heum Park1*, Yeong-Seok Yoon1,2, Jae-Ho Kim1, 
Ha-Young Park1, Jae-Kyung Kim1, Beom-Seok Song1

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 2Department of Food 
Science and Technology, Jeonnam National University, Korea

Irradiation technology is now recognized as one of effective 
alternatives to conventional toxic chemical fumigants used for 
plant quarantine. In this study, we examined the effect of 
irradiation on the quality characteristics of fresh strawberries 
for the purpose of phytosanitory. First, strawberries were 
irradiated with gamma-ray, X-ray and electron beam from 0 to 
1,000 Gy at 100 Gy, respectively, and then physicochemical and 
sensory quality characteristics were evaluated. All three types 
of irradiation did not affect the total soluble solids, weight loss, 
color, moisture content and water activity of strawberries. 
However, firmness was significantly decreased with the increasing 
doses of these three types of radiation. This decrease in 
firmness affected the texture and overall acceptance of sensory 
characteristics of strawberries. Nonetheless, their scores were 
above normal by the irradiating dose of 1,000 Gy. Therefore, it 
is considered that 1,000 Gy irradiation by both gamma ray and 
electron beam is possible for strawberry.

P10 -026

Reduction of Bacillus cereus in cheonggukjang with 
hurdle technology

Young Kyoung Park1*, Jae-Hyung Mah1

1Department of Food and Biotechnology, Korea University, 
Korea

Cheonggukjang is a traditional Korean fermented soybean 
product with high nutritional value and dynamic flavor profile, 
however the fermentation process involve risks such as Bacillus 
cereus contamination. Safety regulations in Korea dictate that 
viable cell counts of B. cereus in fermented soybean products 
must not exceed 4 log CFU/g (Korea Food Code, Ministry of 
Food and Drug Safety). As hurdles inhibitory against B. cereus
were selected previously in vitro, the objective of the present 
study was to utilize hurdles for traditional (small-scale 
production) or industrial (large-scale production) soybean fer-
mentation without affecting the gustatory properties of 
cheonggukjang. All hurdle combinations effectively reduced B. 
cereus in cheonggukjang within 3 days to undetectable levels 
(detection limit of 3 log CFU/g). The hurdle combinations that 
retained the flavor of cheonggkujang and displayed inhibitory 
effects against B. cereus were Hurdle 1 and 3 for traditional 
and industrial soybean fermentation, respectively. The results 
suggest that hurdle combinations may be applied for industrial 
and traditional fermentation to effectively reduce B. cereus in 
fermented soybeans products.

P10 -028

Prevalence and characterization of extended-spectrum 
β-lactamase (ESBL)-producing Escherichia coli strains 
isolated from retail raw chickens in Korea

Hyeeun Park1*, Jinshil Kim1, Sangryeol Ryu1, Byeonghwa 
Jeon1,2

1Department 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, 2School of 
Public Health, University of Alberta, Edmonton, Canada

Extended-spectrum β-lactamase (ESBL)-producing Escherichia 
coli is a serious public health concern. In this study, antibiotic 
resistance and virulence gene prevalence were examined with 
80 ESBL-producing E. coli isolates from retail chickens. Sur-
prisingly, all of the tested chicken samples were positive for 
ESBL-producing E. coli. Most of the strains had CTX-M type 
(92.5%), and about half of them co-produced the TEM-type. 
The dominant CTX-M types were CTX-M-65 (45%) and 
CTX-M-55 (25%). Antibiotic resistance analysis revealed that all 
strains were multi-drug resistant and all CTX-M-harboring 
bacteria were resistant to cephalosporins. The results of a 
phylogenetic group analysis showed that the group A is 
predominant (62.5%), followed by the group D (20%) and B1 
(17.5%). The virulence genes of extraintestinal pathogenic E. 
coli (ExPEC) were frequently detected in the strains of the 
groups B1 and D. The results in this study demonstrated that 
retail chicken is highly contaminated with ESBL-producing E. 
coli and that some resistant strains may potentially be involved 
in extraintestinal infections in humans.
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Development of simultaneous analytical methods of 
veterinary medicines in manure compost using liquid 
chromatography coupled with tandem mass 
spectrometry

Hee-Chang Shin1*, Song-Yi Gu1, Dae-Jung Kim1, Yong-Kyoung 
Kim1, Kyong-Suk Hong1, Dong-Ho Kim1

1Department of Safety Analysis, Experiment & Research 
Institute, National Agricultural Products Quality Management 
Service, Korea

Pharmaceuticals are largely categorized by used for human and 
animals. As a significant amount of these materials are excreted 
as active metabolites to the environment, medicines are con-
sidered a pollutant. It released through various routes into 
agriculture, such as wastewater, livestock manure, and aqua-
culture. According to some researches, these reported that soil 
containing sulfadiazine might increase selectivity of resistant 
bacteria or synthetic estrogen might contaminate river and affect 
the underwater organism. In particular, veterinary medicine can 
be residue in agricultural materials through livestock manure, so 
monitoring of veterinary medicines is required. The present study 
investigated development of analysis method using LC-MS/MS 
for veterinary medicine (antibiotics and growth prometers) and 
monitoring the concentration of the veterinary medicine in 
manure compost. The method was validated for several 
parameters such as linearity, recovery, precision, LOD, and LOQ. 
In conclusion, veterinary medicines were detected in some of 100 
manure composts and further study is needed to monitor the 
agricultural materials related to excrements.

P10 -031

Development of method for growth promoter analysis 
of soil around livestock land

Song-Yi Gu1*, Hee-Chang Shin1, Dae-Jung Kim1, Yong-Kyoung 
Kim1, Kyong-Suk Hong1, Dong-Ho Kim1

1National Agricultural Products Quality Management Service, 
Korea

As consumption of cattle and chickens increased, steroid 
hormones are used to promote their growth and prevent 
deseases. In addition, various infectious diseases, e.g. FMD and 
AI, occur in a wide range of areas, in particular reported in 
Korea in 2000. Since 1967, it was mainly used to treat livestock 
to prevent contamination by putting dead animals on the 
ground, especially they devastate environment. In this study, 
the purpose is to develop a simultaneous analysis method for 
growth promoters and to monitor of a condition of the envi-
ronment pollution, the soil around farmland where livestock 
buried, using LC-MS/MS. 13 hormones including zeranol, etc. 
and spiked soil were analyzed. The method was validated for 
several parameters such as linearity, recovery, precision, LOD, 
and LOQ. Coefficient of linearity value were ranged from 
0.9950 to 0.9992, and the recovery were 85.47 to 105.73% (10 
ng/L) and 96.19 to 109.62% (100 ng/L). It also ensured 
precision, less than 5% of coeffecient of variation, moreover, 
LOD>0.01 ng/mL and LOQ>0.01 ng/mL. In conclusion, this 
method may be used to analyze animal growth promoter and it 
might be applied to monitor the contamination of the soil.

P10 -030

Physical detection characteristics and quality properties 
of gamma-ray irradiated carrot with irradiation doses 
and storage period

Dae-Jung Kim1*, Hee-Chang Shin1, Kyong-Suk Hong1, Jae-Min 
An1, Song-Yi Gu1, Dong-Ho Kim1

1Division of Safety Analysis, National Agricultural Products 
Quality Management Service, Korea

The objective of this study was to investigate the applicability 
of the photostimulated luminescence (PSL) and thermolumi-
nescence (TL) analyses for carrot which are not allowed to be 
irradiated in Korea during storage at 4-5 degrees for 60 days. 
Samples were irradiated at 0.15, 0.25, 1, and 5 kGy using a 60Co 
gamma-ray irradiator. In a view of the PSL results, the photon 
counts of the non-irradiated carrot showed negative (lower 
than 700 counts/60 sec). The photon counts of irradiated 
carrot showed positive (higher than 5,000 counts/60 sec) 
during storage period (30 days). In a view of the TL analysis, 
the results showed that it is not possible to apply TL method. 
For hardness evaluation, there was no significant difference 
between non-irradiated and irradiated carrot except dose of 5 
kGy during storage at 4-5 degrees for 30 days. Also, Hunter's 
color values were investigated to non-irradiated and irradiated 
carrot. According to the results, PSL methods was recommen-
dablely applied to detect the gamma-ray irradiated carrot.

P10 -032

Physical detection characteristics and quality properties 
of electron beam irradiated carrot with irradiation 
doses and storage period

Dae-Jung Kim1*, Hee-Chang Shin1, Kyong-Suk Hong1, 
Yong-Kyoung Kim1, Song-Yi Gu1, Dong-Ho Kim1

1Division of Safety Analysis, National Agricultural Products 
Quality Management Service, Korea

In this study, we investigated the applicability of the photosti-
mulated luminescence (PSL) and thermoluminescence (TL) 
analyses for carrot which are not allowed to be irradiated in 
Korea during storage at 4-5 degrees for 60 days. Samples were 
irradiated at 0.15-5 kGy using electron beam. In PSL study, the 
photon counts of the non-irradiated carrot showed negative 
(lower than 700 counts/60 sec). The photon counts of 
irradiated (0.15, 0.25, 1, and 5 kGy) carrot showed positive 
(higher than 5,000 counts/60 sec) during storage period(30 
days). In TL study, results showed that it is not possible to apply 
TL method. Also, hardness and hunter's color values evaluation 
were investigaed to non-irradiated and irradiated carrot during 
storage at 4-5 degrees for 30 days. According to the results, PSL 
methods was recommendablely applied to detect the electron 
beam irradiated carrot.
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Evaluation of simultaneous UV-A and UV-B irradiation 
for inactivating Escherichia coli O157:H7, Salmonella 
Typhimurium, and Listeria monocytogenes in apple 
juice

Yoon-Jae Jeong1*, Min-Jin Jeon1, Jae-Won Ha1

1Department of Food Science and Biotechnology, College of 
Engineering, Food & Bio-industry Research Center, Hankyong 
National University, Korea

Recently, potential of simultaneous application of UV-A and 
UV-B radiations was reported as a new antimicrobial hurdle 
technology. The objective of this study was to evaluate the 
efficacy of the simultaneous UV-A and UV-B irradiation for 
inactivating Escherichia coli O157:H7, Salmonella Typhimurium, 
and Listeria monocytogenes, in both of buffer solution and real 
apple juice. A mixed cocktails of three pathogens was ino-
culated in PBS and apple juice, and then irradiated with each 
common type UV lamp of 365-nm (UV-A) and 309-nm (UV-B). 
In both PBS and apple juice, the log reduction values of UV-A+B 
combined treatment were similar with single UV-B irradiation. 
Calculated synergistic effect values by subtracting the sum of 
UV-A and UV-B reductions from those obtained during UV-A+B 
simultaneous treatment showed negative numbers in all three 
pathogens. As a result, the simultaneous irradiation of UV-A 
and UV-B wavelengths was found to be antagonistic for 
inactivating major pathogenic bacteria in apple juice. The 
results of this study suggest that the combined treatment of 
commercial UV-A and UV-B lamps would be impractical for 
disinfecting juice products in the industry.

P10 -035

Application of x-ray for inactivation of foodborne 
pathogens in ready-to-eat sliced ham and mechanism 
of the bactericidal action

Ga-Lam Cho1*, Ji-Sook Park1, Jae-Won Ha1

1Department of Food Science and Biotechnology, College of 
Engineering, Food & Bio-industry Research Center, Hankyong 
National University, Korea

The aim of this study was to investigate the effect of X-ray 
irradiation in reducing the population of Salmonella Typhimu-
rium, Escherichia coli O157:H7, and Listeria monocytogenes in 
ready-to-eat (RTE) sliced ham and to verify the mechanisms 
underlying the lethal effect of X-ray irradiation. Sample 
surfaces were inoculated with cocktails of three pathogens and 
subjected to X-ray irradiation, with doses ranging from 0.2 to 
0.8 kGy. After 0.8 kGy of X-ray irradiation, the numbers of 
inoculated pathogens were reduced to > ca. 5.0 CFU/g without 
generating sublethally injured cells with potential to recover. 
We confirmed that the primary factors contributing to the 
lethal effect of X-ray treatment are related to intracellular 
enzyme inactivation and damage to cellular DNA rather than 
disruption of the cell membrane. In addition, following X-ray 
irradiation, color values and textural characteristics of sliced 
ham products were not significantly altered compared to that 
of the control. The results of this study suggest that X-ray 
irradiation can be potentially used as a novel non-thermal 
process for inactivating foodborne pathogens in post-packaged 
RTE deli food products.

P10 -034

Efficacy of UV-A, UV-B, and UV-C irradiation on 
inactivation of foodborne pathogens in different 
neutralizing buffer solutions

Min-Jin Jeon1*, Yoon-Jae Jeong1, Jae-Won Ha1

1Department of Food Science and Biotechnology, College of 
Engineering, Food & Bio-industry Research Center, Hankyong 
National University, Korea

In many UV sterilization studies, buffer solutions are used for 
investigating the inactivation mechanisms and evaluating the 
antimicrobial effect of UV light. However, the influence of the 
buffer solution in UV inactivation is unknown. The aim of this 
study was to investigate the effects of the type of buffer 
solution (PBS or PW) on UV inactivation of major foodborne 
pathogens. Inoculated pathogens in PBS or PW were treated 
with UV-A, -B, or -C irradiation. The bactericidal efficacy in PW 
was much lower than that in PBS during all UV treatments. In 
order to trace the cause of the difference, the absorption 
spectra of the two buffer solutions were analyzed from 190 to 
360 nm. The UV absorption pattern of PW was different from 
those of PBS. However, contrary to our expectations, the 
absorbance rate of PW in the range of UV-B and UV-C lamp 
wavelengths was considerably lower than that of PBS. As a 
result, derived proteins (peptone) in PW may more affect the 
sterilization efficiency than the different UV absorption levels 
of the two buffer solutions. These results suggest that PBS is 
the appropriate neutralizing buffer for ensuring reliable data in 
UV antimicrobial researches.

P10 -036

X-ray irradiation inactivation of Escherichia coli 
O157:H7, Salmonella enterica serovar Typhimurium, 
and Listeria monocytogenes on sliced cheese and its 
bactericidal mechanisms

Ji-Sook Park1*, Ga-Lam Cho1, Jae-Won Ha1

1Department of Food Science and Biotechnology, College of 
Engineering, Food & Bio-industry Research Center, Hankyong 
National University, Korea

The objective of this study was to investigate the efficacy of 
x-ray irradiation for the inactivation of foodborne pathogens 
on sliced cheese and to elucidate the underlying mechanisms 
of the lethal effect. A mixed culture containing Escherichia coli
O157:H7, Salmonella Typhimurium, and Listeria monocytogenes
was inoculated on the surfaces of cheese slices. The inoculated 
samples were re-packaged and treated with 0, 0.2, 0.4, 0.6, 
and 0.8 kGy of X-ray radiation. Approximately 5 log reductions 
in the viability of the three pathogens on samples were 
achieved at dose of 0.6 kGy. Furthermore, the color values and 
texture parameters of sliced cheeses were not altered 
significantly after treatment at the maximum dose of 0.8 kGy. 
Various fluorescence staining methods were utilized to analyze 
the bactericidal mechanisms. The analyses confirmed that 
levels of depolarization of cell membranes, generation of 
reactive oxygen species, and intracellular enzyme inactivation 
were strongly related to the trends of microbial inactivation. 
The results of the present study suggest that x-ray irradiation 
may be an innovative antimicrobial intervention for various 
post-packaged dairy food products.
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Comparison of fixed and handheld mode 3D scanner 
to differentiate artificial weight gained Octopus 
ocellatus
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Jo2, Heesun Na2, Mi-ja Kim1, Mina K. Kim3, JaeHwan Lee2

1Department of Food and Nutrition, Kangwon National 
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Octopus ocellatus (AWO) are easy targets for the improper 
economic benefits by weight gain through water immersion. 
Generally, 1.0 h immersion in water increase the weight of AWO 
by 11.70% whereas 3.0 h immersion increased by 24.66%. 
Recently a non-invasive technique using a 3D scanner was 
developed to discriminate the improperly weight-gained AWO. 
Because previous method used handheld mode, more operation 
time was needed and the results were prone to have relatively 
large errors and wide variations. In this study, automatic fixed 
mode of 3D scanning was developed and to overcome the 
shortcomings of handheld method. Handheld mode took about 
90 min of operation per sample, while only 30 min was needed 
for the fixed mode. In addition, about 11% of the volume was 
reduced for the same AWO samples. The calculated density of 
the non-weight gained AWO in handheld mode ranged from 
0.805-0.939 g/cm3, but those in fixed mode was 0.917-0.997 
g/cm3, which indicate that fixed mode produced less variation in 
calculated density. The improved fixed mode could be more 
suitable for discriminate artificially weight gained AWO at the 
fieldworks due to the short operation time and high accuracy.

P10 -039

Identification of Listeria monocytogenes isolates and 
reduction of its biofilms on lettuce by physicochemical 
treatments

Hye-Ran Cho1*, Md. Furkanur Rahaman Mizan1, Md. 
Ashrafudoulla1, Hyun-Jung Joo1, Angela Jie-won Ha1, Sang-Do 
Ha1

1Advanced Food Safety Research Group, BrainKorea21 Plus, 
Chung-Ang University, Korea

Contamination of Listeria monocytogenes on lettuce surfaces 
can form chemically resistant biofilms and cause listeriosis. In 
this study, identification and reduction of L. monocytogenes
were carried out on 18 strains. Listeria-specific gene and 
virulence gene were detected through PCR in all strains. Spot 
inoculated biofilm on the lettuce was studied with physical 
(ultrasound) and chemical (NaOCl and ClO2) treatments. Treat-
ment of 5 min ultrasound and 300 ppm of NaOCl showed same 
effect (0.82 log reduction) for each case. However, 60 ppm of 
ClO2 treatment showed complete (5.45 log) reduction on 
lettuce surface. Moreover, Combination of 5 min ultrasound 
and 300 ppm NaOCl/ 40 ppm of ClO2 completely reduced 
biofilm from lettuce surface. ClO2 treatments (alone or 
combine with ultrasound) were more effective than NaOCl 
treatment (alone or combine with ultrasound) for L. monocy-
togenes biofilm control. In food processing industries, ClO2 can 
replace widely used NaOCl which release carcinogen.

P10 -038

Inhibition effects of Korean fermented soybean pastes 
(doenjang, gochujang, and cheonggukjang) against 
murine norovirus

Myeong-In Jeong1*, Ji Yeon Jo1, Min-Jung Cho1, Mi Rae Kim1, 
Sa Reum Park1, Sang-Do Ha1

1Advanced Food Safety Research group, BrainKorea21 Plus, 
Chung-Ang University, Korea

The current study was designed to investigate the inhibition 
effects of doenjang, gochujang, and cheonggukjang as Korean 
soybean pastes on murine norovirus (MNV). The viral suspen-
sion was treated with water or ethanol extract of three soybean 
pastes at concentrations between 200 and 1,000 μg/mL. Three 
hours co-treatment of all extracts in the range of 200‒1000 μ
g/mL significantly decreased the MNV titers (P<0.05). An 
approximate 1 log10 reduction was observed at 400 μg/mL of 
the ethanol extract of cheonggukjang during 6 h, but similar 
reduction values were demonstrated at 600 μg/mL for the other 
extracts compared to the control. At the maximum concen-
tration (1,000 μg/mL) for 6 h, the MNV titer showed the largest 
decrease of 1.50 log10 PFU/mL in water extract of cheong-
gukjang. After pre- or post-treatment of soybean paste extracts 
for 90 min, the reduction values of MNV did not differ between 
non-treated and treated samples with increasing concentration 
(P>0.05). Overall, the results of our study indicate that the 
co-treatment of doenjang, gochujang, and cheonggukjang
extracts could be effective in reducing MNV.
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Influence of dielectric properties on inactivation of 
foodborne pathogens in chili sauce by 915 MHz 
microwaves

Woo-ju Kim1,2*, Dong-Hyun Kang1,2

1Department of Food and Animal Biotechnology, Department 
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Bioconvergence, and Research Institute for Agricultural and 
Life Sciences, Seoul National University, Korea, 2Institutes of 
Green Bio Science & Technology, Seoul National University, 
Korea

The goal of this study was to investigate the correlation 
between dielectric properties of chili sauce and inactivation 
efficiency in microwave heating. Our results showed that sugar 
content did not affect the heating rate of conventional heating, 
while it was an important factor influencing heating rate of 
microwave. Also, chili sauce with lower sugar had a higher 
dielectric constant and dielectric loss factor. This trend was 
linked to inactivation efficiency of chili sauce inoculated with E. 
coli O157:H7, S. Typhimurium and L. monocytogenes. As sugar 
content decreased, the time required to inactivate foodborne 
pathogens was reduced. Also, the inactivation efficiency of 
microwave heating was better since conventional heating took 
much longer to inactivate foodborne pathogens to under the 
detection limit. Also, we investigated quality changes after 
heating treatment. Our results showed that there was no 
significant difference in color in general These results show not 
only that microwave heating can inactivate foodborne 
pathogens without generating significant quality change but 
also that the effect relies on dielectric properties associated 
with the sugar content of chili sauce.
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Inhibition of Listeria monocytogenes biofilm on lettuce 
and food contact surface by probiotic potential lactic 
acid bacteria (LAB) isolated from kimchi in South Korea

Md. Iqbal Hossain1*, Heedae Park1, Hyun-Jung Joo1, Angela 
Jie-won Ha1, Jung Kyu Chae1, Keun-Sung Kim2, Sang-Do Ha1

1Advanced Food Safety Research Group, BrainKorea21 Plus, 
Chung-Ang University, Korea, 2Department of Food Science 
and Technology, Food Microbiology Lab, Chung-Ang 
University, Korea

Use of probiotic potential lactic acid bacteria (LAB) can be an 
alternative approach for reducing the pathogenic biofilms in 
food industries. After screening, LAB strain no. B-67, D-7, I-60, 
J-27, M-2, M-21 showed anti-listerial activity and then identified 
using 16S rDNA sequencing. LAB isolates were analyzed by 
REP-PCR. The probiotic properties, hydrophobicity, auto-aggre-
gation ability were tested. All strains were negative for virulence 
genes & hemolytic activity. The presence and quantification of 
Autoinducer-2 was carried out using HPLC- FLD. These isolates 
were evaluated for Listeria monocytogenes biofilm inhibition on 
stainless steel coupons (SS) at 30°C and lettuce at 10 and 25°C for 
24 h. Results revealed that during the co-culture and pre- 
inoculation assay in presence of these LAB were effectively 
eliminated Listeria monocytogenes biofilm cells count by 1.45 to 
2.69 log CFU/cm2 in SS, whereas in lettuce were reduced almost 
1.09 to 1.25 log CFU/cm2. The results supported the use of LAB 
strains can be used as alternatives for control of pathogenic 
biofilm in vegetable product and the food industry, without 
conferring a risk to the consumers.
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Different wavelengths radiation techniques for 
reduction of Aspergillus flavus spores in red pepper 
powder and gochujang

Kye-Hwan Byun1*, Do Hyoung Kim1, Jin Hee Kim1, Hee Jeong 
Kim1, Kyung Won Na1, Sang-Do Ha1

1Advanced Food Safety Research Group, BrainKorea21 Plus, 
Chung-Ang University, Korea

Aspergillus flavus is harmful aflatoxigenic mould that can 
produce aflatoxins in foods. Gochujang is a traditional food, it’s 
made by red pepper powder which can easily contaminated by 
A. flavus that cause aflatoxins contamination. The purpose of 
this study was to reduce A. flavus in red pepper powder and 
gochujang using different wavelengths radiation (microwave, 
gamma and x-ray) and observe physiochemical changes 
(Hunter color, moisture and pH). 6 log was inoculated on red 
pepper powder and gochujang. The A. flavus were significantly 
(p<0.05) reduced by the increase of microwave (MW; 2,450 
MHz, 700 W, 0-40 sec), gamma ray (0-3.5 kGy) and x-ray (0-3.5 
kGy). Log reduction of A. flavus in red pepper powder were 
0.22-5.14, 0.27-5.31 and 0.20-0.77, respectively. And in 
gochujang were 0.06-4.63, 0.34-5.27 and 0.20-0.77, respec-
tively. The Hunter color “b” of red pepper powder, “L”, “a” and 
“b” of gochujang and moisture contents (%) of two samples 
were significantly (p<0.05) reduced after MW. But there were 
no significant (p<0.05) physiochemical changes after gamma 
and x-ray. In this experiment, gamma ray was the most 
effective among three wavelengths.

P10 -042

Gene identification, antibiotic resistance properties, 
and evaluation of eugenol antibiofilm activity against 
Vibrio parahaemolyticus

Md. Ashrafudoulla1*, Md. Furkanur Rahaman Mizan1, 
Hye-ran Cho1, Shamsun Nahar1, Kyung Won Na1, Sang-Do Ha1

1Advanced Food Safety Research Group, BrainKorea21 Plus, 
Chung-Ang University, Korea

Vibrio parahaemolyticus is the leading seafood-transmitted 
bacterial pathogen worldwide. The objective of this study was 
to investigate the pathogenicity, antibiotic resistance of Vibrio 
parahaemolyticus, and antibiofilm efficacy of eugenol. In this 
study, polymerase chain reaction (PCR) was examined for the 
distribution of genes in 7 environmental and 3 clinical strains of 
V. parahaemolyticus. Disk diffusion, antibacterial, and biofilm 
control assay were performed in this study. The results indicated 
that the biofilm associated genes were present as well as other 
genes in all the V. parahaemolyticus isolates. Most of the 
bacteria shown strong multiple antibiotic resistance index. The 
efficacy of different concentrations of eugenol exhibited more 
biofilm reduction by clinical strains than the environmental 
strains. However, the presence of the pathogenic genes and 
antibiotic resistance property could influence the biofilm 
formation of V. parahaemolyticus on seafood, but eugenol has 
been shown to be a potential alternative to control V. parahae-
molyticus biofilms in seafood industry.

P10 -044

Comparison of batch and modified batch UV treatment 
system for reduction of Aspergillus flavus spores after 
microbial pollution assessment on spices

Do Hyoung Kim1*, Kye-Hwan Byun1, Min-Jung Cho1, Jin Hee 
Kim1, Hee Jeong Kim1, Sang-Do Ha1

1Advanced Food Safety Research Group, BrainKorea21 Plus, 
Chung-Ang University, Korea

Aflatoxins are secondary metabolite produced by several 
Aspergillus species such as Aspergillus flavus and Aspergillus 
parasiticus. The objective of this study was to investigate the 
comparison of the effects of batch and modified batch UV 
treatment system for reduction of Aspergillus flavus spores 
after microbial pollution assessment on spices. The total 
bacteria count and the fungal count of spices sold in local 
market were in the range of 5.55 to 7.57 and 2.95 to 3.11 log10

CFU/g, respectively. After microbial pollution assessment, UV 
irradiation treatment was performed. Unlike batch system, 
modified batch system combines a motor with quartz glass to 
treat sample uniformly. UV dose was 0, 1,800, 3,600, 7,200, 
10,800, 14,400 and 18,000 mJ/cm2. The A. flavus log reduc-
tions of red pepper powder, black pepper powder and curry 
powder by UV irradiation with batch and modified batch 
system were (0.11-0.54, 0.02-0.31, and 0.03-0.50; batch 
system) and (0.06-1.07, 0.09-1.19, and 0.00-0.91; modified 
batch system), respectively. Modified batch treated samples 
were uniformly surface-sterilized than batch, but combined 
treatments should be considered to ensure safety of spices.
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Reduction of a human norovirus surrogate on 
semi-dried squid by sequential treatment of wiping off 
the surface after UV or electron beam irradiation

Ji Yeon Jo1*, Shin Young Park2, Myeong-In Jeong1, Mi Rae 
Kim1, Sa Reum Park1, Sang-Do Ha1

1Advanced Food Safety Research Group, BrainKorea21 Plus, 
Chung-Ang University, Korea, 2Department of Seafood and 
Aquaculture Science, Institute of Marine Industry, 
Gyeongsang National University, Korea

Semi-dried squid can be contaminated by norovirus because in 
traditional method, there are not additional sterilization steps. 
This study examined the effect of UV or e-beam irradiation and 
wiping the surface. Wiping process was performed after each 
irradiation treatment. The dose were 300, 600, 1,800, and 3,600 
mJ/cm2 for UV and 1, 3, 5, 7, and 10 kGy for e-beam. The MNV-1 
reduction values by UV single treatment were 0.66, 0.73, 0.80, 
and 1.16 log10 PFU/mL, and those by sequential treatment were 
0.95, 1.12, 1.18, and 1.50 log10 PFU/mL. Reduction values by 
e-beam were 0.21, 0.38, 0.81, 1.14, and 1.50 log10 PFU/mL, and 
those by wiping off the surface after e-beam were 0.58, 0.94, 
1.28, 1.54, and 1.87 log10 PFU/mL. In sequential treatment, 
there was approximate 1 log10 reduction at 600 mJ/cm2 of UV 
treatment and 5 kGy of e-beam irradiation. Our research 
showed that wiping off the surface was not effective as single 
treatment, but with additional irradiation, reduction value at 
low dose was similar to it at high doses. Therefore, the current 
study suggests that sequential treatment is more effective than 
single UV or e-beam irradiation.

P10 -047

Qualitative analysis of genetically modified soybean 
events in soybean product and quantitative analysis in 
its raw soybean

Sukkyung Ko1*, Young-Hee Choi1, Ji-Hye Kim1, Chae-Kyu 
Hong1, Sun-Ok Jung1, Sung-Ae Jo1, Ju-Sung Park1, Young-Hee 
Oh1, Kwon Jeong1

1Seoul Metropolitan Government Research Institute of Public 
Health and Environment, Korea

Qualitative and quantitative PCR methods were performed to 
examine genetically modified (GM) soybean events in soybean 
product and its raw soybean. Qualitative analysis was targeted 
14 GM soybean events in product using PCR and quantitative 
analysis was followed using real-time PCR in only the raw 
soybeans of the products where the RRS (Roundup Ready 
Soybean), MON89788, and DP356043-5 events were detected. 
Ninety nine samples were quantitatively analyzed in PCR, and 
GM soybean events (RRS, MON89788, DP356043-5, A5547-127, 
DP305423-1, etc.) were detected in seventy six products. The 
RRS, MON89788 and DP356043-5 events were amplified to 
quantify only in fifty seven soybeans which were raw materials 
of products detected RRS, MON89788 or DP356043-5 in PCR. 
The sum of these events content indicated that twenty soy-
beans contained less than 0.1%, fifteen soybeans contained 
0.1-1.0% and only one soybean contained 2.1%. As a result, the 
sum of three event contents in all raw soybeans was less than 
3%, which is the threshold level of unintentional adulteration 
of GMO in South Korea. It showed that all samples complied 
with the Korean GMO labeling law.

P10 -046

Interactions between food additive ZnO nanoparticle 
and saccharide complex matrices: Impact on biological 
responses

Jin Yu1*, Gyuna Go1, Soo-Jin Choi1
1Department of Food Science and Technology, Seoul Women’s 
University, Korea

Zinc oxide nanoparticles (ZnO NPs) are applied in food industry. 
However, research on toxicity with respect to interaction 
between food matrices and ZnO NPs is still extremely limited. In 
this study, we evaluated ZnO NP interactions with a repre-
sentative saccharide complex matrix, acacia honey, by 
measuring changes in hydrodynamic radii, zeta potentials, and 
solubility, and by performing quantitative analysis on adsorbed 
saccharide on NPs. Moreover, NP interactions with sugar 
mixtures containing only equivalent amounts of each saccha-
ride or single saccharide component were also compared. 
Biological responses of ZnO NPs suspended in honey or sac-
charides, such as cytotoxicity, cellular uptake, intestinal transport, 
and oral absorption, were then evaluated. The results showed 
that physicochemical properties of ZnO NPs were highly 
affected by saccharides and the effect of trace nutrients on the 
interactions between ZnO NPs and saccharides was observed. In 
vitro and in vivo biological responses of ZnO NPs were highly 
dependent on the presence of saccharide type. These findings 
will be useful to understand potential toxicity and bioavailability 
of NPs added in complex food matrices.

P10 -048

Isolation and characterization of the mcr-1-harboring 
plasmid from pandrug-resistant Escherichia coli strains 
isolated from retail raw chicken in South Korea

Jinshil Kim1*, Bo Kyoung Hwang1,2, HyeLim Choi1,2, Sang Ho 
Choi1,2, Sangryeol Ryu1, Byeonghwa Jeon1,3

1Department 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, 
2Food-borne pathogen Omics Research Center (FORC), Seoul 
National University, Korea, 3School of Public Health, 
University of Alberta, Canada

Since the first report of the plasmid-mediated colistin resistance 
gene mcr-1, a significant number of studies have reported the 
mcr-1 plasmids from various sources in many different coun-
tries. In this study, plasmids harboring mcr-1 were isolated from 
three pandrug-resistant Escherichia coli strains from retail raw 
chickens. The results of whole genome sequencing revealed that 
all mcr-1 plasmids belonged to the IncI2 type and possessed the 
genetic elements for bacterial conjugation. Interestingly, all 
isolates carried at least four different plasmid replicon types and 
multiple other antibiotic resistance genes, including extended- 
spectrum β-lactamase, and plasmid-mediated quinolone resistance 
gene. The antibiotic resistance plasmids were easily transferred 
to pathogenic E. coli, Salmonella and Klebsiella by conjugation, 
and the transfer conferred multi- or pan-drug resistance to the 
recipient strains. To the best of our knowledge, this is the first 
report on the isolation and characterization of the mcr-1 plasmid 
in pandrug-resistant E. coli isolates from retail foods in South 
Korea, indicating that retail chicken may be an important 
reservor for antibiotic-resistant bacteria.
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Evaluation of thymol antibiofilm activity against Vibrio 
parahaemolyticus biofilm on seafood and stainless 
steel surfaces

Heedae Park1*, Md. Ashrafudoulla1, Shin Young Park2, Md. 
Iqbal Hossain1, Shamsun Nahar1, Jung Kyu Chae1, Sang-Do 
Ha1

1Advanced Food Safety Research group, BrainKorea21 Plus, 
Chung-Ang University, Korea, 2Department of Seafood and 
Aquaculture Science, Institute of Marine Industry, 
Gyeongsang National University, Korea

Vibrio parahaemolyticus is the leading foodborne pathogen 
which is responsible for the contamination of seafood and 
stainless steel. Essential oils and their compounds appear to 
reduce biofilm on food or food contact surfaces. In this study, 
minimum inhibitory concentration (MIC), minimum bactericidal 
concentration (MBC), antibacterial diffusion assay, and biofilm 
control assay were observed to evaluate the antibacterial and 
antibiofilm activity of thymol against V. parahaemolyticus
strains (ATCC 17802, ATCC 27969, and ATCC 33844). The biofilm 
of V. parahaemolyticus were analyzed on the seafood (shrimp, 
mussel, and crab) and food contact surfaces (stainless steel) to 
measure the reduction effect of thymol. Thymol at MIC level 
significantly decreased the biofilm by 2-3 log CFU/cm2 on every 
surfaces. Thymol may contribute to the successful application 
as natural preservatives in food processing industries with less 
flavor impact.

P10 -051

Characterization of shiga toxin encoding bacteriophage 
and transfer of shiga toxin genes to non-pathogenic E. 
coli

Dasom Park1*, Dowon Park1, Jonghyun Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea

Food-borne pathogen having shiga toxin (Stx) has caused 
diarrhea and hemolytic uremic syndrome. Stx genes from 
bacteriophages might be transferred to non-pathogenic host 
bacteria. Phages to E. coli host were isolated from river water 
and waste water. Isolated nine phages among of total 19 
phages were encoded stx1 or stx2 genes or both. Four phages 
with both stx1 and stx2 revealed that belonged to the 
Myoviridae family. One-step growth analysis showed that a 
latent period was 15-25 min and burst size was 41-440 
PFU/infected cells. The time required for one cycle was about 
25-35 min. As a result of comparing stability under various high 
temperature, pH, EtOH, and NaClO conditions, all four stx- 
encoding phages showed relatively high stability in extreme 
environments. Transfer of the stx gene of stx-encoding phage 
into non-pathogenic E. coli revealed convertants. Convertant 
by ϕNOECP49 was encoded with stx1 and stx2 genes. When 
the convertant was exposed in various osmotic conditions 
during 18 h, Stx1 expressed highest at 5% salt conditions. 
Therefore, it might be necessary to control the stx-encoding 
phage during food processing in consideration of the risk of 
gene transfer.

P10 -050

Isolation and identification of Escherichia coli 
bacteriophage for a biofilm control agent

Dasom Park1*, Jonghyun Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea

Biofilm is an exopolysaccharide secreted by microorganisms 
attached to the surface. Biofilm might cause to resistant to the 
external environment and physically protect from antibiotics or 
disinfectants. There was a bacteriophage that had a depolyme-
rase, an enzyme that degraded a biofilm. E. coli bacteriophages 
isolated from environmental samples, and the formation of the 
halo zone was confirmed by the morphology analysis of the 
plaques. Finally, 8 phages secreting depolymerase were isolated. 
The E. coli to be infected in phage was selected and micro titer 
plate assay was performed to form biofilm. Among them, E. 
coli NCCP 13937 showed the highest biofilm formation ability 
at 30°C for 24 h. In order to confirm biofilm formation by 
inoculation of lettuce in food, it was observed by SEM and 
biofilm was formed in vegetable pieces. In the biofilm - 
adhered food, the biofilm should be controlled by phage 
cocktail, or sanitizer. As a result, phage cocktail treatment 
showed the greatest reduction rate of about 40% after 60 min. 
Therefore, this study suggests that bacteriophage with high 
controllability of biofilm could be applied as a sanitizer.

P10 -052

Effects of interactions between food additive ZnO 
nanoparticles and protein matrices on cytotoxicity and 
cellular responses

Song-Hwa Bae1*, Jin Yu1, Hyerin Jin1, Soo-Jin Choi1

1Department of Food Science and Technology, Seoul Women’s 
University, Korea

Zinc oxide nanoparticles (ZnO NPs) are used as dietary 
supplements. However, safety assessment of ZnO NPs and their 
possible interactions with food matrices have not been well 
explored. In this study, ZnO NP interactions with a represen-
tative protein complex food, skim milk were investigated by 
measuring changes in hydrodynamic radii and zeta potentials, 
and by performing quantitative analysis on food component-NP
corona using HPLC, fluorescence quenching and ICP-AES. NP 
interactions with only a single major protein, saccharide or 
mineral component were also comparatively investigated. 
Moreover, cytotoxicity, cellular uptake and intestinal transport 
mechanism of ZnO NPs in the presence of protein matrices 
were assessed. The results demonstrated that active ZnO NP 
interactions occurred when they were present with the protein 
complex food, skim milk, compared to those with a single 
major component, suggesting the role of minor nutrients in the 
interactions. However, these interactions did not affect 
cytotoxicity, cellular uptake and intestinal transport behaviors. 
These findings will be useful to predict and understand the 
potential toxicity and efficacy of food additive NPs.
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Screening of Escherichia coli isolated from imported 
and domestic kimchi and its raw materials in Korea

Oun Ki Chang1*, Jeong Min Lee1, Du Sup Song1, Hyo Mi Han1, 
Hwa Yeon Ryu1, Soo Hwan Suh2, Myoung Jin Go1, Mi-Gyeong 
Kim2, Dong Ho Lee1, Young Hyun Kim1

1Hazardous Substances Analysis Division, Gwangju Regional 
Office of Ministry of Food and Drug Safety, Korea, 2Food 
Microbiology Division, Ministry of Food and Drug Safety, 
Korea

Kimchi is a traditional fermented food in Korea for a long time. 
Kimchi had been admired globally because of its health benefits 
as probiotic food. Its international standard was established by 
CODEX since 2001. Recently, the rate of food poisoning 
generated caused by kimchi in Korea has been increased. 
Among various microbial pathogens that cause food poisoning, 
pathogenic E. coli (EHEC, EPEC, ETEC, EAEC, and EIEC) is the 
leading cause of illness from contaminated food. Therefore we 
investigated the prevalence of (pathogenic) E. coli in kimchi to 
provide a surveillance data to re-evaluate Korea Food Code 
standard in Kimchi. E.coli strains isolated from 22 imported 
kimchi samples among the 69 imported and 100 domestic 
kimchi and 39 its raw materials were isolated. The 41 of 90 
isolates were identified as an E.coli. by Vitek analysis. In 
particular, 44 and 5 isolates from 22 imported samples were 
detected on BCIG and TC-SMAC medium, respectively but 
there were no pathogenic E.coli e.g. EHEC from the results 
confirmed through RT-PCR. In case of its raw materials, no
E.coli were detected.

P10 -055

Detection and quantitation of ochratoxin A in grape 
products by LC-MS/MS using a isotope dilution assay

Jae Min Shin1*, Sun-jeong Won1, Eun-soon Lee1, Ouk-hee 
Kim1, Eun-sun Yun1, Young-hee Oh1, Kweon Jung1

1Seoul Metropolitan Government Research Institute of Public 
Health and Environment, Korea

A determination method for ochratoxin A(OTA) is designed 
using liquid chromatography-coupled with tandem mass 
spectrometry (LC-MS/MS) and solid phase extraction column 
(SPE). The quantitative performance of LC-MS/MS can be 
affected by the matrix effect. 13C20-OTA was used as internal 
standard in order to overcome the matrix effect in this study. 
Sample preparation conditions and LC-MS/MS measurement 
parameters were optimized for this purpose. A total of 80 wine 
and grape juice samples were collected from retail or outlet 
markets; 52 samples were wine and 28 were grape juice. Limits 
of detection (LOD) and quantification (LOQ) were 0.09 and 0.28 
μg/kg, respectively. The recoveries of OTA in spiked wine, grape 
juice ranged 99.33-107.22%, 91.80-102.27%. The designed 
method has been applied for the determination of OTA in 80 
grape products. Analytical results showed that 9 samples (11%) 
were contaminated with OTA. OTA was detected in the range of 
0.07 and 0.28 μg/kg in wine, 0.08 and 1.29 μg/kg in grape 
juice. Ochratoxin A contamination level was found below the 
Ministry of Food and Drug Safety maximum limits (2.0   μg/kg), 
ranging from 0.07 to 1.29 μg/kg.

P10 -054

Isolation and characterization of Staphylococcus aureus
bacteriophages for use as food sanitizing agent

Dowon Park1*, Dasom Park1, Jonhyun Park1, Youngduck Lee2

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2Department of Food Science and 
Engineering, Seowon University, Korea

Staphylococcus aureus as a problematic food borne-pathogen 
cause intestinal illness to human and can have antibiotic 
resistance. In this study, S. aureus bacteriophages were isolated 
from soil samples collected in farming area. The thirteen 
phages were isolated by plaque morphology and size, 4 phages 
were selected by host lytic spectrum. Phages were charac-
terized by one-step growth curve, NaClO and EtOH stability, 
lytic activity and electron microscopy. In morphological 
analysis, SAP83 and SAP84 belonged to Siphoviridae, SAP87 
and SAP89 belonged to Myoviridae. In stability analysis, all 
phages showed a decrease of about 1 log when treated with 
100 ppm NaClO for 1 h. Ethanol (70%) was treated for 1 h 
phages showed a decrease of about 2 log to 4 log. In one-step 
growth curve experiments, SAP83 and SAP84 were estimated 
to have a relatively long latent period, SAP87 and SAP89 were 
estimated to have a relatively short latent period. Growth 
inhibition ability was measured to be more than 8 folds higher 
than single phage treatment in OD 620 nm when cocktail 
phage was treated. Therefore, Bacteriophages to S. aureus with 
sanitizing agents might be able to control food-borne S. aureus
efficiently.

P10 -056

Verification of rice cultivar Boramchan quality of 
contract farms with Hwangdeung Nonghyup

Jin Man Kim1*, Ji Yeong Moon1, Se Ra Lee1, Kyung A Sho1, 
Hyuck Hwan Song2, Sun Min Lee1

1CJ Freshway, Korea, 2Agency for Korea National Food Cluster, 
Korea

We evaluated the quality of rice cultivar Boramchan harvested 
by 134 farms which contract with Hwangdeung Nonghyup 
(Iksan, Cheonlabuk-do) in October 2017. As a result, all three 
farms harvested mixed rice which contains Boramchan less 
than 80%. Farm number 38, 140, and 141 rated 41.8, 12.5 and 
66.7%, respectively. The rice harvested by farm number 38 
contains 41.8% of Boramchan, 37.5% of Saenuri and 16.7% of 
Shindongjin. Moreover, the rice cultivated by farm number 140 
and 141 was mixed with various rice cultivars including 
Boramchan, Shindongjin and Pyeongan. In conclusion, we 
found that the three farms cultivated mixed rice instead of 
Boramchan. However, the average quantity of mixed rice of 
whole 134 farms was only 2%. This result suggests that our 
quality control of rice cultivar Boramchan was satisfactorily 
accomplished. Furthermore, we requested three farms which 
cultivated mixed rice prevention recurrence and management 
rice cultivar through the intensive interview. We are expecting 
to provide high quality rice to our customer through the 
improvement of effective managing program and quality 
control by rice processing complex. 
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Toxicokinetics and 14-day oral toxicity of 
maesil-cheongs

Hyeon-Jin Kim1*, Jin-Soo Hwang1, Soo-Jin Choi1

1Department of Food Science and Technology, Seoul Women’s 
University, Korea

Maesils (Prunus mume) have been developed as diverse 
processed foods. Along with a wide range of application of 
maesils, public concern about their toxicity is growing. Maesil 
seeds contain a cyanogenic glycoside, amygdalin, which is 
degraded by β-glucosidase, and then producing toxic hydrogen 
cyanide. However, systematic study on the determination of 
amygdalin or its metabolites in maesil-based products and 
their toxicity is extremely limited. In this study, cytotoxicity and 
toxicokinetics of amygdalin and maesil-cheongs were evaluated 
and following oral administration to rats. Moreover, 14-day 
repeated oral toxicity of maesil-cheongs with/without amygdalin- 
reducing process was assessed in rats. The results show that 
cytotoxicity of amygdalin is related to its metabolites and its 
oral absorption is extremely low. Toxicokinetics revealed that 
amygdalin in maesil-cheongs can be rapidly eliminated from 
the bloodstream, furthermore, it was not detected after oral 
administration of maesil-cheongs with amygdalin-reducing 
process. In any case, no significant 14-day oral toxicity was 
found. These findings will provide crucial information of safety 
aspect of amygdalin and maesil-cheongs.

P10 -059

Evaluation of health based guidance value (HbGV) of 
sodium nitrite, sodium nitrate and potassium nitrate, 
which are coloring agents in food additives

Gayoung Song1*, Seo Yun Kim1, Seulki Lee1, Minhwa Lee1, 
Hyun suk Oh1, Gui IM Moon1, Myungsil Hwang1, Yong Eui 
Koo1

1Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation (NIFDS), Ministry of Food 
and Drug Safety, Korea

Sodium nitrite and sodium∙potassium nitrate are food additives 
used as coloring agents for color fixers in the meat products. 
The aim of this study was to evaluated HbGVs for sodium 
nitrite and sodium∙potassium nitrate. A 14-week repeated 
toxicity study conducted on rats was selected to review for 
establishing HbGV for sodium nitrite. The benchmark dose 
level (BMDL) was set based on the change of 5% concentration 
of methemoglobin compared to the control. The point of 
departure (POD) was BMDL 9.63 mg/kg bw/day; as a result, 
the ADI (acceptable daily intake) was set at 0.07 mg/kg bw/day 
(as a nitrite ion) using a safety factor (SF) of 100 considering 
interspecific and individual differences. When sodium nitrate 
was administered to rats for 2 years, body weight was decreased 
in the highest dose group of females, but did not affect survival 
rate nor carcinogenicity. Therefore, POD was set at the highest 
dose of 2,500 mg/kg bw/day. The SF is 100 considering 
interspecific and individual differences and additional factor 5 
for rat’s lower ability of converting nitrate to nitrite compared 
to human. The ADI of sodium∙potassium nitrate was set at 3.7 
mg/kg bw/day (as a nitrate ion).

P10 -058

Effect of ionizing radiation on the quality and physical 
properties of mushrooms

Jae-Kyung Kim1*, Yeong Seok Yoon1,2, Hea-Jung Hong1,3, 
Beom-Seok Song1, Ha-Young Park1, Jae-Ho Kim1, Jong-Heum 
Park1

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 2Department of Food 
Science and Technology, Jeonnam National University, Korea, 
3School of Life Sciences and Biotechnology, Korea University, 
Korea

Mushrooms would require being a suitable phytosanitary 
treatment during the transnational trade. Ionizing radiation 
treatment has been used as an effective treatment for many 
fruit and vegetable, but comparative studies of different 
ionizing radiation sources (gamma ray, x-ray and E-beam) still 
have not been carried out. The aims of this study are to 
evaluate the effects on quality and physical properties of two 
different kinds of mushrooms (Flammulina velutipes and 
Pleurotus spp.) treated with gamma ray, x-ray and E-beam 
(100, 200, 300, 400, 500, 600, 700, 800, 900, and 1,000 Gy). 
Weight loss, firmness, color, moisture content and water 
activity of irradiated mushrooms did not change at any 
irradiation doses. Furthermore, there are no differences 
between three different ionizing radiation sources (gamma-ray, 
x-ray, and E-beam). Therefore, all of ionizing radiation source 
are suitable for phytosanitary treatment of mushrooms 
(Flammulina velutipes and Pleurotus spp.) under 1,000 Gy dose.

P10 -060

Real-time PCR assays for detection of mealworms and 
super-mealworms

Sung-Yeon Kim1*, Myo-Young Kim1, Mi-Ju Kim1, Hae-Yeong 
Kim1

1Institute of Life Sciences and Resources and Graduate School 
of Biotechnology, Kyung Hee University, Korea

Interest in insects as a food source has recently increased 
worldwide. Mealworms (Tenebrio molitor) and super-meal-
worms (Zophobas atratus) are allowed to eat in many countries. 
Accordingly, many processed foods using these insects are 
being produced. In order to provide accurate information 
about insect species contained in food, two real-time PCR 
methods were developed to detect mealworms and super- 
mealworms targeting the cytochrome c oxidase subunit I (COI) 
gene. Specificity of these two assays was confirmed using 
twelve different insects (silkworm, mealworm, two-spotted 
cricket, rhinoceros beetle larvae, white-spotted chafer beetle 
larvae, rice grasshopper, migratory locust, super-mealworm, 
oriental garden cricket, honeybee, dae-wang darkling beetle, 
and gang-byeon darkling beetle). Serial dilutions of target DNA 
extracts were established to determine sensitivity of the 
designed primer pairs and probes, and the limit of detection of 
two species was 1 pg. These developed assays are efficient and 
useful methods for detection of mealworms and super-meal-
worms in processed foods.
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Validation of the 3M molecular detection system for 
the rapid detection of Salmonella Typhimurium, Listeria 
monocytogenes and Enterobacter sakazakii in foods

Jin-Hee Kim1*, Mi-Jung Park1, Se-Wook Oh1

1Department of Food and Nutrition, Kookmin University, 
Korea

The objective of this research was to compare the 3M 
Molecular Detection System (3M MDS) with real-time PCR for 
the rapid detection of pathogens in foods. In this study, limit of 
detection (LOD) for Salmonella Typhimurium, Listeria mono-
cytogenes, and Enterobacter sakazakii were evaluated in 
various foods. Among 11 samples tested for S. Typhimurium, 
the 3M MDS and real-time PCR had the same LOD in beef and 
duck meat, and real-time PCR was more sensitive than the 3M 
MDS in 8 samples. However, S. Typhimurium in chocolate 
samples was not detected by real-time PCR. The sensitivity of 
real-time PCR was high in all samples inoculated with L.
monocytogenes and E. sakazakii. The 3M MDS was more 
sensitive than real-time PCR in oil-rich foods that interfere with 
PCR reactions such as chocolate. Therefore, the 3M MDS is 
easy and convenient method and expected to be used as an 
effective analytical method for samples that are difficult to 
handle in PCR.

P10 -063

Inactivation effect of UV-C and mild heat treatment 
against Salmonella Typhimurium and Escherichia coli
O157:H7 on black pepper

Mi-Jung Park1*, Seung-Hae Gwak1, Se-Wook Oh1

1Department of Food and Nutrition, Kookmin University, 
Korea

Salmonella Typhimurium and Escherichia coli O157:H7 are 
known to be major pathogens of food poisoning. Black pepper, 
a food seasoning that is widely used, shows a high level of 
contamination by fungi, yeast and bacteria. This study 
suggested that S. Typhimurium and E. coli O157:H7 inoculated 
into pepper was inactivated using UV-C and mild heat 
treatment. The pepper was irradiated to UV for 0, 15, 30, 60, 
90, 120, and 150 min in an incubator and was maintained at 
50°C during the treatment. After the treatment, microbial 
analysis and moisture content analysis was carried out. S.
Typhimurium and E. coli O157:H7 were inoculated at a level of 
8.08 and 7.99 log CFU/g on pepper, respectively. When pepper 
was treated with UV-C and mild heat for 150 min, 6.30 log 
CFU/g in S. Typhimurium and 4.56 log CFU/g in E. coli O157: H7 
were inactivated. The moisture content of pepper treated for 
150 min decreased about 4.42% compared to control. In this 
study, it was indicated that the combined treatment of UV-C 
and mild heat was effective for reducing S. Typhimurium and E. 
coli O157:H7 on pepper.

P10 -062

Prediction of potential distribution of potato tuber 
moth in potato cultivation areas in South Korea

Daehyeon Byeon1*, Sunghoon Jung2, Wang-Hee Lee1

1Department of Biosystems Machinery Engineering, 
Chungnam National University, Korea, 2Department of 
Applied Biology, Chungnam National University, Korea

Potato is the world's fourth largest food crop which is culti-
vating in more than 130 countries around the world. Potato is 
used as a staple food source in many countries and South 
Korea is also producing potatoes in many areas. However, it 
has been reported that more than 40 pests have attacked and 
caused serious damage on potato production and economic 
loss. Potato tuber moth, Phthorimaea operculella (Zeller) 
(Lepidoptera: Gelechiidae), is one of the most notorious pests 
for potato because not only is it harmful to potato growth but 
also damages storage and transportation. It has occurred in 
most part of South Korea except for a northern part of 
Gangwon-do, and its distribution tends to be expanded due to 
climate change. In this study, we evaluated potential distribution 
of potato tuber moth by using species distribution model as a 
fundamental of early monitoring system. We used CLIMEX to 
predict potential distribution of potato tuber moth with RCP 
8.5 climate change scenario. As a result, climatic suitability was 
limited in the west coast of South Korea in 2020. However, its 
distribution would be expanded, and most parts of South 
Korea would become suitable in 2100.

P10 -064

Measuring hygiene safety of cooking room to child 
feeding center in northern Gyeonggi-do

Chung-Hee Lee1*, Hyun-Suk Jung1, Sang-Gil Lee1, Jee-Hye 
Yeom1, Hyang-Nam Cha1, Jin-Young Choi1,2

1UijeongbuⅠ Center for Children's Foodservice Management, 
Korea, 2Division of Food Science and Culinary Arts, Shinhan 
University, Korea

The concentrations of bacteria, coliforms, fungi and carbon 
monoxide were measured in order to measure the hygiene 
safety of the cooking room of the children's feeding centers at 
northern Gyonggi-Do. Aerial bacteria content was measured at 
three places of window frame, cooking top and dish dryer for 6 
hours, and the concentration of carbon monoxide was 
measured at the gas range, refrigerator and the kitchen door 
after cooking. The bacteria and fungi were found most in the 
cooking tops at 3.8-22.8 log CFU/mL and 0.7-6.5 log CFU/mL, 
respectively. Coliform group was not detected except one 
feeding center. The most abundant aerial bacteria was 
detected at the type of feeding center which has more than 50 
children capacity. The carbon monoxide concentration was the 
highest of 0.5-2.4 ppm at the kitchen door and showed the 
highest result at 21-50 children capacity feeding center. In this 
experiment at 118 feeding centers, 2 feeding centers of 
bacteria and 1 feeding centers of coliform group were found 
exceeding standard, however the concentration of carbon 
monoxide of all the feeding centers were found safe.
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P10 -065

A study on the establishment of health based guidance 
value (HbGV) for food additive, sulfites used as 
bleaching agent

Seo Yun Kim1*, Gayoung Song1, Seulki Lee1, Minhwa Lee1, 
Hyun suk Oh1, Gui Im Moon1, Myungsil Hwang1, Yong Eui Koo1

1Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation (NIFDS), Ministry of Food 
and Drug Safety, Korea

A bleaching agent, a food additive, prevents from browning of 
fruits in drying process and oxidizing of wine. Therefore, we 
evaluated the Health based Guidance Value (HbGV) for sulfites 
most used bleaching agents including sulfur dioxide, sodium 
sulfite, potassium metabisulfite, sodium bisulfite, sodium 
metabisulfite, and sodium hydrosulfite. For the hazard inden-
tification of sulfites, we examined the toxicity studies on acute, 
short and long-term toxicity, genotoxicity, reproductive and 
developmental toxicity, etc. The result of reviewing toxico-
logical data showed that 2-year carcinogenicity study in rat was 
proper for the base data to establish an ADI. Based on occult 
blood in the faeces, gastric hyperplasia and gastric infection 
observed in the mid and high-dose group, NOAEL was set at 
125 mg/kg bw/day. Sulfites are used in the form of sulfur 
dioxide when processed and stored in the food, so the NOAEL 
calculated with sulfur dioxide is 72 mg/kg bw/day. We 
established an ADI of 0.7 mg/kg bw/day (as sulfur dioxide) for 
the sulfites, by applying a safety factor of 100 to NOAEL of 72 
mg/kg bw/day.

P10 -067

Comparison of heat resistance of Bacillus cereus 
diarrheal and emetic type

Mijin Kwon1*, Sujin Kim1, Kisun Yoon1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

In this study, we investigated the thermal resistance of Bacillus 
cereus vegetative cells and spores according to the type. The 
heat treatment study was carried out in temperature- 
controlled water bath at 80, 85 and 90°C for 2 h. D-values of 
vegetative cells and spores were calculated using a linear 
regression. At all temperatures, spores resistance was stronger 
than vegetative cells. At 90°C, the most reduction in both 
vegetative cells and spores was observed. More than 3 log 
CFU/g of diarrheal vegetative cells decreased with heating at 
90°C for 2 h. On the other hand, emetic vegetative cells was 
reduced by 2.2 log CFU/g and spores were decreased by < 2 log 
CFU/g for 2 h at 90°C. The D-value decreased with increasing 
temperature. At all temperatures, spore D-values (70.12 to 
288.30 min) were higher than those of vegetative cells (36.91 
to 62.25 min) and emetic type D-values (56.43-288.30 min) 
were higher than those of diarrheal (36.91 to 218.30 min). This 
result suggests that it is difficult to control if spores are 
contaminated in tofu. Temperature should be carefully 
controlled to prevent spore germination during tofu processing 
and at retail market.

P10 -066

Transfer of Bacillus cereus biofilm to tofu and risk of 
growth characteristics

Mijin Kwon1*, Sujin Kim1, Kisun Yoon1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

Bacillus cereus is a potential hazard leading spoilage and food 
poisoning in tofu. The objective of this study was to investigate 
the possibility of growth of B. cereus in tofu when biofilm is 
formed on equipment and transferred to tofu during tofu 
manufacturing. A biofilm of B. cereus was formed on stainless 
steel in order to confirm the efficiency of transfer (EOT) value. 
The transferred biofilm in tofu was stored at 4, 9, 11, and 25°C 
and the behavior of transferred biofilm in tofu was observed. 
The viability of biofilm formed on stainless steel and trans-
ferred biofilm cells to tofu were confirmed by fluorescence 
microscope. The value of EOT for tofu was ranged from 0.72 to 
0.80. At 4 and 9°C, the biofilm cells transferred to the tofu did 
not grow in tofu. Also the biofilm cells did not decrease or 
increase at 11°C. On the other hand, biofilm cells grew up to 
8.4-8.6 log CFU/g at 25°C after 30 h. The transferred biofilm 
cells to tofu coexisted live and dead cells, indicating the 
possibility of regrowth the biofilm in tofu. Thus, effective 
sanitizing in the tofu manufacturing environment is essential to 
prevent biofilm formation and cross contamination. 

P10 -068

Quantitative microbial risk assessment of Clostridium 
perfringens in dried sweet potato

Mira Yoon1*, JuYoung Lim1, KiYoung Song1, Kisun Yoon1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

The aim of this study was to conduct a quantitative microbial 
risk assessment of Clostridium perfringens in dried sweet 
potato (DSP). Primary survival model of C. perfringens on DSP 
under low oxygen environment with oxygen absorber was 
developed as a function of temperature (10, 17, 25, and 36°C). 
The simulation model was developed and the probability of 
foodborne illness due to C. perfringens by the consumption of 
DSP was estimated with @Risk. The mean value of initial 
contamination level for C. perfringens in DSP was –3.807 log 
CFU/g. Survival of C. perfringens in DSP at all temperature was 
characterized by a fast initial decline, followed by relatively 
slow decline. The daily consumption amount and frequency of 
DSP were 60 g and 0.008% per person, respectively. The 
exponential model was used for dose response model. The 
mean value of probability of illness by C. perfringens with 
consumption of DSP was 2.019x10-15 per person per day, 
indicating that the risk due to the consumption of C. 
perfringens in DSP is very low at retail market. This study can 
be used to determine the quantitative microbial criteria for C. 
perfringens in DSP.
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Research on reilable sample design to reduce the 
uncertainty in exosure assessment

So-Won Baek1*, Seungchan Lee1, Min-Kyoung Seo1, 
Eun-Jeong Kim1, Myung-Sil Hwang1, Yong Eui Koo1

1Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

Exposure assessment is a step to quantitatively estimate the 
level of human exposure to hazardous substance on the basis 
of the estimate of contamination and dietary intake. Though a 
census is the most accurate method for estimating contami-
nation levels, it is practically impossible; therefore, we 
generally take monitoring program to calculate the estimate of 
contamination. When designing a sample, the uncertainty may 
be increased or decreased by sample size and sampling 
method. The larger sample size, the more reliable contaminant 
estimate values; however, it is time and economic costs 
dependent. It is, therefore, important to select an appropriate 
sample size within available resources. Describing that the 
Central Limit Theorem is as the foundation of how to select 
appropriate sample size. Since the sample size varies because 
statistics are estimated differently in according with the 
sampling method. Investigating various sampling methods and 
case studies were conducted to select suitable sampling 
method followed by the sample design purpose. In this study, 
we focus to come up with reliable sample design with an 
intention to reduce the uncertainty of the exposure assessment.

P10 -071

Investigation study to reduce uncertainty of hazard 
identification and characterization in risk assessment

Min-Kyoung Seo1*, So-Won Baek1, SeungChan Lee1, Seulki 
Lee1, Eun-Jeong Kim1, Myung-Sil Hwang1, Yong Eui Koo1

1Food Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

The risk assessment is considered to be getting highly impor-
tant worldwide providing the scientific basis of risk manage-
ment for establishing criteria to ensure the food safety. 
Therefore, selection of point of departure and collection of 
reliable toxicity data for chemicals in hazard identification and 
characterization are important factor for developing the risk 
assessment. For this reason, this study investigated the way to 
reduce the uncertainty generation followed by hazard 
identification and characterization. Hazard identification and 
characterization identify substances their potentials to be 
hazardous to human. Therefore, we investigated the criteria for 
collecting reliable toxicological data by risk assessor: selecting 
internationally authorized toxicity data, setting priority of 
human studies and animal studies. Also, we proposed the 
consideration for which data to use while selecting a POD, and 
the use of a Benchmark dose lower bound as a POD considering 
overall dose-response assessment in case of insufficient infor-
mation on NOAEL. Also, we proposed Benchmark response for 
setting BMDL01, BMDL05 and BMDL10 to reduce the uncertainty 
of risk assessment.

P10 -070

Microbiological qualities and physicochemical 
properties of natural cheese at retail market in Korea

Mira Yoon1*, JuYoung Lim1, SuJin Kim1, KiYoung Song1, SooJin 
Kong1, Kisun Yoon1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

The aim of this study was to investigate the microbiological 
qualities and physicochemical characteristics of various natural 
cheeses at retail market in Korea. An analysis was done with 
245 samples of natural cheese, including 190 samples of 
unripened cheese (halloumi, string, etc.) and 55 samples of 
ripened cheese. All samples were tested for the total aerobic 
bacteria, coliforms, qualitative and quantitative analyses of 
Escherichia coli, and qualitative analysis of Listeria mono-
cytogenes. Total aerobic populations varied among samples, 
ranged from 0.51 to 6.72 log CFU/g and 18.78% was positive 
for coliforms (0.48 to 4.94 log CFU/g) among 245 samples. The 
contamination level of total aerobic bacteria of halloumi 
cheese (4.61±1.27 log CFU/g) was significantly higher than that 
of the other unripened cheese (2.09±1.41 log CFU/g). However,
L. monocytogenes was not detected in all samples. The average 
pH and Aw of samples was 5.95±0.61 (5.22-7.16) and 
0.9080±0.0402 (0.7813-0.9658), respectively. These results can 
be used for the quantitative microbial risk assessment of 
natural cheese at retail market.

P10 -072

Evidence-based risk ranking for prioritization of 
potentially hazardous microorganisms (bacteria, 
viruses, and parasites)

Go Hun Seo1*, Sun Min Park1, Jeong Eun Bae1, Nam Hee 
Kim1, Bong-Kwang Jung2, Changsun Choi3, Jong-Yil Chai2, 
Soon Han Kim4, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Institute of Parasitic 
Diseases, Korea Association of Health Promotion, Korea, 
3Department of Food and Nutrition, College of Biotechnology 
and Natural Resources, Chung-Ang University, Korea, 4Food 
Microbiology Division, National Institute of Food and Drug 
Safety Evaluation, Korea

Despite growing interest in emerging pathogens worldwide, 
there is a paucity of scientific research on potentially hazardous 
microorganisms (PHM). Our previous work suggested the list of 
329 PHM (169 bacteria, 98 viruses, and 53 parasites) based on the 
literature review regarding global food safety, animal disease, 
and infectious disease authorities. In this study, we aimed to 
determine which PHM should be urgently managed for assuring 
microbiological food safety in the future based on scientific 
evidence. For making decision, a systemic prioritizing tree was 
firstly developed with regard to following determinants: 1) 
whether the candidates have been attributed to massive out-
breaks and/or deaths of foodborne diseases or not, 2) whether 
their contamination sources were clearly confirmed as food or 
not, and 3) whether they were found in the surroundings of food 
production or not. All of the selected PHM were applied to the 
tree, and 18 bacteria, 7 viruses, and 10 parasites were selected as 
the 1st in need of research. This study provides new insight into 
the future foodborne pathogens and contributes to establishing 
novel food safety management plan further.



507

2018 KoSFoST International Symposium and Annual Meeting

P10 -073

Pathogenic Arcobacter spp. in South Korea: Their 
prevalence and nine putative virulence genes

Nam Hee Kim1*, Sun Min Park1, Hye Won Kim1, Tae Jin Cho1, 
Soon Han Kim2, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, 2Food Microbiology Division, 
National Institute of Food and Drug Safety Evaluation

This study investigated prevalence of Arcobacter butzleri, A. 
cryaerophilus, and A. skirrowii, in chicken, pork, and leafy green 
vegetables (n=323) in South Korea, using two protocols: Acro-
bacter selective broth (ASB) I + Arcobacter selective medium II 
(protocol A) and ASB I + modified charcoal cefoperazone 
deoxycholate agar supplemented with CAT supplement 
(protocol B). Overall, 45.8% samples retained them, and 
recovery rate was significantly higher by protocol B (37.8%) 
than protocol A (30.7%) (p<0.05). Refrigerated chicken gizzard 
showed the highest detection rate (100%), followed by 
refrigerated chicken wing (79.5%), intestine (77.3%), and neck 
skin (63.3%), pork (55.6%), frozen parts of chicken (5.0%), and 
leafy green vegetables (4.4%) (p<0.05). Almost all of the 
isolates (95.8%) carried more than one putative virulence 
genes (cadF, ciaB, cj1349, hecA, hecB, mviN, pldA, irgA, and 
tlyA), and 6 isolates (1.9%) harbored all of them. These results 
provide comprehensive and de facto knowledge about 
pathogenic Arcobacter in foods and their potent to be virulent, 
implying importance of researches about them in food safety 
field.

P10 -075

Prevalence of spore-forming pathogens in soybean 
paste and soy sauce fermented by traditional method 
from the same meju

Jong Won Hur1*, Hye Won Kim1, Yohan Yoon2, Min Suk 
Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Food 
and Nutrition, Sookmyung Women’s University, Korea

In the traditional method, meju (fermented soybean block) 
fermented with salt water becomes soybean paste and filtrate 
becomes soy sauce. In this study, 120 products of soybean 
paste and soy sauce made by traditional method with same 
meju were purchased from 12 small enterprises. Bacillus cereus
and Clostridium perfringens, the spore-forming foodborne 
pathogens which can be derived from soybean products, were 
analyzed quantitatively and qualitatively. Detection rates and 
level of B. cereus in soybean paste (85.0%, 3.7±1.9 log CFU/g) 
were higher than those in soy sauce (41.7%, 0.6±0.8 log CFU/g) 
(P<0.05). C. perfringens were detected in the products from 
the same enterprise: 1 product of soybean paste (1.7%, < 10 
CFU/g) and 2 products of soybean sauce (3.4%, 0.3±1.8 log 
CFU/g). Spore-forming pathogens existed in meju may not be 
removed through the traditional soybean paste manufacturing 
process that does not contain heating process, unlike soy 
sauce. In case of B. cereus, it could grow even in high salinity of 
soybean paste (average 12%); therefore, it is necessary to 
control spores through improvement of the traditional process 
of soybean product.

P10 -074

Patterns of virulence-associated genes in Aeromonas 
hydrophila isolated from oysters in South Korea

Sun Min Park1*, Nam Hee Kim1, Go Hun Seo1, Jeong Eun 
Bae1, Soon Han Kim2, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Food Microbiology 
Division, National Institute of Food and Drug Safety 
Evaluation, Korea

This study examined prevalence of a potential emerging 
pathogen, A. hydrophila, in Korean oysters and investigated 
virulence-associated gene patterns of the isolates. During 
winter in 2018, a total of 77 oyster samples purchased from 
various sources (wholesale markets, 41; online markets, 27; 
hypermarkets, 9) were analyzed to confirm the presence of A. 
hydrophila and whether the isolates harbored 3 virulence- 
associated genes (aer, related to adsorption; ast and alt, 
enterotoxin production) or not. Overall, 46 oyster samples 
(59.7%) retained A. hydrophila, and 93.5% of them (n=43) 
carried more than one of the virulence-associated genes. 
Among the genes, aer (51.9%) was the most frequent, followed 
ast (28.6%) and alt (23.4%). And the oysters sold in hyper-
market showed the highest A. hydrophila prevalence (66.7%) 
followed by wholesale markets (63.4%) and on-line markets 
(44.4%) (p<0.05). However, quantitative level of A. hydrophila 
in all of the positive samples did not exceed 2 log CFU/g. This 
study suggests that more in-depth researches on pathogenicity 
and fate of foodborne A. hydrophila harboring virulence- 
associated genes in oyster are needed.

P10 -076

Spore-forming pathogens in soy sauce made by 
different fermenting ways: Impact of raw materials and 
manufacturers

Ha Ry Yu1*, Hye Won Kim1, Yohan Yoon2, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Department of Food 
and Nutrition, Sookmyung Women’s University, Korea

This study aims to investigate the prevalence of spore-forming 
foodborne pathogens, Bacillus cereus and Clostridium perfringens, 
in soy sauce made by different fermenting ways using 
traditional meju (STM) or defatted soybeans with yeast (SDY). 
Total 275 samples of soy sauce (STM, n=200; SDY, n=75) were 
analyzed. STM has higher salinity than SDY due to the period of 
fermentation in salt water. In this study, salinity of STM and 
SDY were average 12.7 and 4.9%, respectively. The high salinity 
of STM, however, did not affect the microbiological quality of 
soy sauce: B. cereus counts had no significant difference 
between STM (0.3 ± 0.6 log CFU/ml) and SDY (0.1 ± 0.4 log 
CFU/ml; p>0.05). Otherwise, the detection rate of B. cereus in 
STM (33.5%) was higher than in SDY (10.7%) and C. perfringens
was only detected from 1.5% of STM. This might be due to (i) 
the raw materials of STM, meju, contains higher micro-
organisms than the defatted soybeans and (ii) STM is usually 
made on a small-scale manufacturer without proper sanitary 
system. This study gave new information on the spore-forming 
bacteria in STM and SDY, which could contribute to manage the 
microbiological quality of soy sauce.
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Optimized formulation of natural plant antimicrobials 
inactivating uropathogenic Escherichia coli biofilm

Hye Won Kim1*, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Response surface methodology with a Box-Behnken design was 
used to build a model to predict reductions of uropathogenic 
Escherichia coli (UPEC) biofilms formed on the silicone coupons 
in artificial urine medium, based on three independent vari-
ables: cranberry (CB) (3.0, 6.0, and 9.0%), caprylic acid (CAR) 
and thymol (TM) (0.01, 0.03, and 0.05%). The predictive model 
for microbial reduction had a high regression coefficient 
(R2=0.9988), and the accuracy of the model was verified by 
using validation data (R2=0.9527). Values of CAR, TM, and 
quadratic term of CAR*CAR were the most significant (p< 
0.0001) in terms of bacterial reduction. Interaction between CB 
and CAR (X1X2) and TM and CB (X3X1) also significantly affect 
bacterial reduction that all variables are required in the 
composites. The optimum conditions for microbial reduction 
(5.8 log reduction) determined by ridge analysis were 8.3% CB 
+ 0.04% CAR +0.04% TM at 37oC for 1 min. This study provides 
comprehensive data that improve our understanding of the 
effects of natural-borne antimicrobial composites made up of 
CB, CAR, and TM against UPEC biofilms on the silicone coupons.

P10 -079

Nitrate-respiring sporeformer as a source of nitrite in 
powdered infant formula

Tae Jin Cho1*, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Although nitrite is a health risk of infant and contaminant of 
powdered infant formula (PIF), little attention has been paid to 
the establishment of management strategies. Based on the 
implication from our previous study for the probability on the 
growth of sporeformers in PIF processing lines, this research 
examined the role of mesophiles and thermophiles in the 
context of nitrate/nitrite respiration during the manufacture of 
PIF. Total 133 nitrite-producing strains out of 501 isolates from 
work-in-process and end products of PIF were obtained, which 
were identified as sporeforming bacilli. Analysis on the nitrite 
profile showed the extent to which those isolates produced 
and consumed nitrite under PIF manufacturing conditions. 
Inherent bacterial characteristics in nitrite-production and 
formation of heat-resistant spore provided key clues to classify 
active and dominant organism responsible for the nitrite level 
in PIF processing lines. Especially, Geobacillus were vigorous 
nitrate/nitrite-respiring bacteria capable of being highly-heat 
resistant spore. These novel isolates can be used as model 
strains for the predictive risk analysis of nitrite during the 
manufacture of PIF.

P10 -078

Escherichia coli O157:H7 are getting stronger against 
antibiotics under spaceflight analogue

Hye Won Kim1*, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Novel antibiotic testing approaches under microgravity that 
overcome the limits of conventional testing were employed. 
Efficacy of antibiotics, belonging to different pharmacological 
classes [ampicillin (AM), gentamicin (GM), and nalidixic acid 
(NA)] was tested against E. coli O157:H7 under low-shear 
modeled microgravity (LSMMG) and normal gravity. LSMMG 
condition enhances bacterial growth at the sub-inhibitory 
concentration of NA, which is supported by the up-regulation 
of stress-related genes. It also induces transcriptional changes 
in toxin genes documenting the risk of using inappropriate 
antibiotics during spaceflight. Less cell damages by antibiotics 
under LSMMG were observed by flow cytometry suggesting 
and efflux pumps may play important roles in these responses. 
Filamentation generally thought to provide protective effects 
against stress occurs more in LSMMG cultures treated by AM 
and NA. These data implicate E. coli O157:H7 maximizes the 
chance of survival against antibiotics under LSMMG; therefore, 
comprehensive investigations for an appropriate therapeutic 
choice for space mission critically be in considerations.

P10 -080

Cross-contamination of powdered infant formula from 
hand and feeding utensils: Impact of caregivers' 
general handling practice as microbiological risk factor

Sun Min Park1*, Ji Yeon Hwang1, Tae Jin Cho1, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

The aim of this study is to reveal caregivers’ general practice 
for handling powdered infant formula (PIF) can act as an 
extrinsic contamination route of pathogens. Simulative analysis 
was conducted for the transfer of major foodborne pathogens 
(Cronobacter sakazakii, Salmonella enterica, and Staphylococcus 
aureus) through caregiver’s hand - spoon - PIF. Artificial skin 
was inoculated with high, moderate, and low bacterial load (ca. 
6, 3, and 1 log CFU/hand, respectively), and transfer of pathogens 
to PIF via spoon was examined. Results highlighted initial load 
on hand as the key determinant factor on the bacterial 
transfer. Pathogens were readily transmitted from skin to PIF 
by high/moderate bacterial load whereas cross-contamination 
was scarcely observed in the case of low bacterial load (only C. 
sakazakii and S. aureus could transfer to PIF). To our knowledge, 
this is the first study to explore the cross-contamination of PIF 
from hand and feeding utensil as both reservoir and the source 
of pathogens. Implications from the results suggest handling 
practice of caregivers (i.e., hand sanitization, hygienic mainten-
ance of feeding utensil) as a crucial factor to ensure the 
microbiological safety of PIF.
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Synergistic fungicidal activity in short exposure time of 
natural composites against pathogenic Candida 
albicans

Jeong Eun Bae1*, Min Suk Rhee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Natural antimicrobials have been recognized to control fungal 
infection, but their application to Candida albicans is limited 
due to the needs on high concentration or long exposure time. 
To improve the fungicidal effects of natural agents against C. 
albicans in short time, we developed composites using caprylic 
acid (CA) and essential oil (carvacrol, CAR; thymol, THM; β
-resorcylic acid) in 1.5 mM for 10 min at 22°C/37°C. Individual 
treatments resulted in no reduction, whereas CA + CAR or THM 
showed the greatest synergism (> 6.38 log reduction). Thus, CA 
(1, 1.5 mM) + CAR/THM (0.5, 1, 1.5 mM) were further tested 
for 1-10 min. CA + CAR/THM (all at 1.5 mM) showed marked 
effects (> 6.05 log reduction) for 5 min at 22°C and eliminated 
all target pathogen (> 6.9 log CFU/mL; detection limit: 1 
CFU/mL) for 1 min at 37°C. Mode of action for the synergism 
was examined by flow cytometry. Exposure of CA caused 
damaged but recoverable cell membrane which facilitated 
entry of other antifungals into cytoplasm and organelle destruc-
tion. Natural antifungal complex developed in this study can be 
a novel alternative to antibiotics without the risk of drug- 
resistant fungi.

P10 -083

Antimicrobial resistance and virulence factors of 
Escherichia coli isolates from commercial meat and 
vegetable products

Hyun Jung Kim1,2*, Taeyoung Oh1, Seung-Youb Baek1, Jae-Ho 
Park1, Jin Hwa Park1

1Korea Food Research Institute, Korea, 2University of Science 
and Technology, Korea

Escherichia coli is an important in food safety and public health 
concern due to its pathogenicity and potential for antimicrobial 
resistance. Antimicrobial resistance, biofilm-forming ability, 
and virulence genes were analyzed. Among the 709 samples of 
minced meat and fresh vegetable products tested, 18.6% were 
positive for E. coli. Among 382 E. coli isolates. 29.2% were 
resistant to one or more of the 25 tested antimicrobials. The 
highest rate of resistance was observed for tetracycline 
(52.8%), followed by ampicillin (41.6%) for minced pork meats. 
Antimicrobial resistance rates were coincident with the 
amount of antimicrobials sold for veterinary use. Sixty-seven 
isolates (17.5%) were multidrug resistant (MDR) and the 
highest MDR was observed against 14 antimicrobials. Most of 
the MDR E. coli isolates showed biofilm-forming ability. 
However, only 1.3% of the isolates possessed the virulence 
genes commonly involved in foodborne outbreaks of E. coli. 
Given the importance of E. coli to food safety and public 
health, our results on the prevalence of antimicrobial resis-
tance and virulence factors provide useful information for risk 
management options to protect public health.

P10 -082

Bacteriophage amplification-based detection of 
pathogenic Escherichia coli and Staphylococcus aureus

Dasom Park1*, Dayun Baek1, Jonghyun Park1, Youngduck 
Lee2, Myongki Kim2, Hyunkyoung Kim2, Seokcheol Cho2

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2Department of Food Science and 
Engineering, Seowon University, Korea

In the case of domestic food hygiene inspection, it is difficult to 
detect foodborne bacteria quickly because it is based on the 
conventional culture method. The bacteriophage amplification 
assay utilizes the high specificity of the phage to detect 
whether plaque is formed by phage infecting a host and killing 
a host after a lytic cycle. It is cost effective and has high 
accuracy and sensitivity. We used pathogenic E. coli and S. 
aureus host phages isolated from environmental samples. A 
total of six E. coli phage and four S. aureus phage were selected 
for their phage cocktail, considering host inhibition range, 
environmental stability, and controllability of foodborne bacteria. 
In phage amplification assay, ferrous ammonium sulfate (FAS) 
was used as a virucidal agent and the phage was removed by 
phage cocktail treatment. Phage amplification assay showed 
that about 2-3 log CFU/mL of target pathogenic bacteria could 
be detected within 12 h. Therefore, food safety management 
might be achieved through bacteriophage-based detection with 
specificity and convenience.

P10 -084

Microbial risk assessment of Clostridium perfringens in 
dried seasoned fish product

HyeJin Moon1*, YunJin Lee1, MiJin Kwon1, KiSun Yoon1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

Consumption of dried seasoned fish products are gradually 
increasing because they contain high quality protein and are 
easy to intake. Dried seasoned fish are often processed 
manually from raw material to final products, so they are 
implicated in microbial contamination such as Staphylococcus 
aureus. The objective of study was to conduct a quantitative 
microbial risk assessment of C. perfringens from consumption 
of dried seasoned fish in Korea. The initial contamination levels 
of C. perfringens in dried seasoned fish (n=75) were monitored 
and survival model of C. perfringens in dried julienned squid 
was developed as a function of temperature. The probability of 
foodborne illness due to C. perfringens by the consumption of 
dried seasoned fish was estimated with @Risk. The initial 
contamination level was -2.55 log CFU/g on average. As the 
population of C. perfringens in dried fish reduced from 10 to 
36°C, the contamination level was reduced during the 
distribution. The mean value of probability of illness was 
2.56×10-17 per person per day. In conclusion, the risk of C. 
perfringens was lower and these results can be used to 
determine the microbial criteria of dried seasoned fish.
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Comparison of microbial contamination among the 
parts of the wet towel

HeeDeuk Yang1*, Jiyoung Lim1, Eunji Jo1, Wanseo Kim2, 
Sungmin Park3, ShinJae Kang4, Younglim Kho2, Mee-Gyeong 
Kim4, Jae-Chun Choi4, Se-Jong Park4, Jung Hoan Kim1

1Food Technology and Service, Eulji University, Korea, 
2Department of Health, Environment and Safety, Eulji 
University, Korea, 3EMF Enterprise, Eulji University, Korea, 
4Food Additives and Packages Division, Ministry of Food and 
Drug Safety, Korea

The wet towels are widely used for washing hands in restaurants 
and easily contaminated by microbes. The number of viable 
cell of wet wiper should be legally proper to standard and 
specifications of the hygiene goods. This study was performed 
to examine the number of viable cell in parts of the wet wiper 
in order to simplify the enumeration method of microbe by 
changing the sampling method. The wet towels inoculated 
with 104 CFU/g concentration of Escherichia coli ATCC8739 
were used for analysis. The sample was divided outside and 
inside of wet towel that 4 parts were included outer part of the 
sewing line and 4 parts were included inner part. The number 
of viable cell in parts of the wet towel was showed different. 
Therefore, further studies will be needed.

P10 -087

Application of dishwashing detergents on reducing the 
microbial population

Jiyoung Lim1*, Eunji Jo1, Heedeuk Yang1, Seunghyun Lee2, 
Bohyun Kim2, Younglim Kho3, Su Han Lee1, Min Ho Lee2, 
Mee-Gyeong Kim2, Jae-Chun Choi2, Se-Jong Park2, Jung Hoan 
Kim1

1Food Technology and Service, Eulji University, Korea, 2EMF 
Enterprise, Eulji University, Korea, 2Food Additives and 
Packages Division, Ministry of Food and Drug Safety, Korea, 
3Department of Health, Environment and Safety, Eulji 
University, Korea

The reduction of microorganism of dishwashing detergents was 
evaluated in order to antimicrobial activity of the detergents. 
Ten samples of different classes of detergents were collected in 
market, which were class A (n=4), and class A printed 
antimicrobial activity on the package (n=4) and class B (n=2). 
The detergent samples were diluted to the recommended 
concentration labelled on the package and the culture of 
Escherichia coil ATCC8739 were inoculated to the detergents. 
The viable cell was counted by pour plate method at 3, 6, and 9 
min. There was no difference in the number of E. coli between 
the class A and B dishwashing detergent, and whether or not 
the antimicrobial activity was labelled on the package among 
class A detergent. Therefore, following the directions labelled 
in the dishwashing detergent, it will be possible to reduce 
pathogenic bacteria such as E. coil.

P10 -086

Isolation and characterization of bacteriophages and 
probiotics, and their synergistic effect on control of 
Clostridium perfringens

WooBin Hyun1*, Jae Won Lee1, Ji Eun Kim1, Kuntal Ghosh1, 
Hai Seong Kang1, Ha Seon Jo1, Su Yeon Park2, Ho Kyoung 
Jung2, Kwang Pyo Kim1

1Department of Food Science and Technology, College of 
Agriculture and Life Sciences, Chonbuk National University, 
Korea, 2R&D Center, Komipharm, Korea

Clostridium perfringens can cause food poisoning and non- 
foodborne gastrointestinal infections in humans and enteric 
diseases such as necrotic enteritis in animals. In this study, 17 
bacteriophages and 3 bacteriocin-producing Bacillus subtilis
were isolated for control of Cl. perfringens from swine 
processing drainage water, sludge, and poultry fecal samples. 
Characterizations of representative bacteriophages and B. 
subtilis include host range analysis and transmission electron 
microscopy, and enzymatic activities (protease et al.) and 
stability (pH et al.), respectively. More importantly, mixed 
application of bacteriophage and B. subtilis (or culture 
supernatant) inhibited the growth of Cl. perfringens more 
efficiently than single component application. Further studies 
such as complete genome sequence analysis and in vivo
challenge study are required.

P10 -088

Isolation and characterization of bacteriophages to 
control Salmonella Gallinarum in chickens

Jieun Kim1*, Kuntal Ghosh1, Haiseong Kang1, woobin Hyun1, 
Jaewon Lee1, Haseon Jo1, Suyeon Park2, Jin Hur3, Hokyoung 
Jung2, Kwangpyo Kim1

1Department of Food Science and Technology, College of 
Agriculture and Life Sciences, Chonbuk National University, 
Korea, 2Komipharm R&D Center, Korea, 3Department of 
Veterinary Public Health, College of Veterinary Medicine, 
Chonbuk National University Specialized Campus, Korea

Salmonella Gallinarum(Sal. Gallinarum) is responsible for fowl 
typhoid, causing acute of chronic infection in chickens. Once 
infected, the mortality rate is high, and the incidences are 
recurring in the infected farms. In this study, bacteriophages 
S8, C2, and Th1 were isolated against Sal. Gallinarum HJL488, 
RSG7 (resistant to S8), and RSG14 (resistant to S8 and C2), 
respectively, and further characterized. Morphological features 
and complete genome sequence analysis classified them to be 
Cba120virus genus (Ackermannviridae), T7virus genus (Podovi-
ridae) and T5virus genus (Siphoviridae), respectively. Application 
of phage cocktail exhibited significantly higher efficiency in 
controlling Sal. Gallinarum than single phage application and 
minimized regrowth of the target bacteria in liquid culture. Our 
data imply that addition of 2nd and 3rd phages isolated against 
1st phage can be an alternative and promising approach to 
solve the resistance-associated problem. Further studies are 
now required for in vivo challenge study.
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Monitoring of naturally occurring preservatives in food 
products

Jinkwang Kim1*, Kwang-Hyun Lee1, Jung-Ho Choi1, Jong-Sook 
Kim1, Yon-Soo Cho1

1Food Safety Center, Shinsegae Food, Korea

This study was to determine naturally occurring preservatives 
in food product. The benzoic acid and propionic acid can be 
naturally produced as metabolites during manufacturing 
process such as fermentation as reported in many research 
papers. The naturally occurring preservatives such as benzoic 
acid and propionic acid in cheese, cocoa powder, cranberry, 
fermented anchovy sauce which used ad raw materials in 
bread and kimchi. Naturally occurring preservatives in raw 
materials may carried over final product. So we performed a 
total of 100 samples for analysis of preservatives. Quantifi-
cation of benzoic acid was determined using HPLC-DAD and 
propionic acid was quantified with GC-FID by Food Code 
method of MFDS. The amount of benzoic acid detected in the 
range of 4-70 ppm in bread with cranberries and cocoa 
powder. The amount of propionic acid detected in the range of 
2-3 ppm in kimchi with fermented anchovy sauce, 3-77 ppm in 
bread with cheese and cocoa powder. The quantity of naturally 
occurred preservatives in food products confirmed that based 
on natural preservatives database of food safety Korea web 
site.

P10 -091

Aptamer based fluorescence quenching assay for 
staphylococcal enterotoxin B using graphene oxide

SaetByeol Park1*, JinYoung Yoo1, GiYoung Kim1

1Department of Agricultural Engineering, National Institute of 
Agricultural Sciences, Korea

Highly sensitive methods for the detection of staphylococcal 
enterotoxin B (SEB) was developed based on fluorescence 
quenching assay of a fluorescein (FAM) labeled aptamer by 
graphene oxide (GO). The FAM-labeled aptamer specific for 
SEB was linked to the surface GO via π-π stacking interaction. 
The fluorescence of FAM-labeled aptamer was strongly 
quenched by GO. With the addition of SEB, the FAM-labeled 
aptamers which were attached by π-π stacking interaction to 
the surface of the GO nanosheet, recognized the target and 
formed FAM-labeled aptamer-SEB conjugates. The fluoresc-
ence was recovered by SEB addition and the intensity was 
depended on the quantity of SEB added. Aptamer based 
fluorescence quenching assay was performed for the measure-
ment of SEB in 20 mM Tri-HCl buffer solution. The assay 
showed a linear response for SEB concentration in the range of 
35 pM to 35 nM and a limit of detection was 35 pM. This result 
indicated that FAM-labeled aptamer fluorescence quenching 
technology is applicable to detect SEB, and we will carry out 
further research so that it can be applied to real samples in the 
future.

P10 -090

Bioaccumulation and enumeration of Vibrio vulnificus
in alive oyster, Crassostrea gigas

Yu-Mi Jang1*, Seul-Ki Park1, Hee-Jin Jeong1, Jang-Won Lee1, 
Myung-suk Lee2, Yo-Han Yoon3, Young-Mog Kim1

1Department of Food Science and Technology, Pukyong 
National University, Korea, 2Department of Microbiology, 
Pukyong National University, Korea, 3Department of Food and 
Nutrition, Sookmyung Women’s University, Korea

Vibrio vulnificus is a foodborne bacteria associated with 
seafood consumption, and this microbiota cause septicemia. 
Previous studies on behavior of this bacterium have been done 
by inoculation in sea water, fish muscles and shellfish. 
However, the enumeration of bacterial contamination does not 
always meet in the homogenized shellfish samples. The aim of 
this study is to establish a standard alive shellfish sample 
bio-accumulated with this bacterium and characteristics were 
elucidated using >6 log CFU/g. Bioaccumulation method was 
applied to develop the alive oyster contaminating >6 log CFU/g 
of V. vulnificus cells. Bioaccumulated oysters were subjected to 
evaluate the accuracy of several enumeration methods for V. 
vulnificus cell count. Among them, the most probable number 
linked with PCR (MPN-PCR) method exhibited the highest alive 
cell counts. In conclusion, we established a method for 
preparing alive standard samples and evaluated enumeration 
methods for V. vulnificus detection. The obtained results in this 
study will contribute to elucidate the physiological charac-
teristics of V. vulnificus causing virulent bacterial infection.

P10 -092

A study on the gray mold identification of strawberry 
using VNIR imaging system

JungSook Kang1*, Changyeun Mo1, Giyoung Kim1, Jongguk 
Lim1, Hyunchae Yoo1

1Department of Agricultural Engineering, National Institute of 
Agricultural Sciences, Korea

Strawberry is one of the most favorite fruits in the world. 
Almost all strawberries sold in Korea or exported to East Asia 
are fresh fruit. Fresh strawberries are susceptible to gray mold 
especially during warm or hot weather. Gray mold is caused by 
the fungus Botrytis spp. that can result in severe loss of quality 
and economic value of the strawberries. This study evaluated 
strawberry contaminated with gray mold by using the VNIR 
imaging technique which is excellent for the safety study of 
fresh food. Strawberries were divided into abnormal groups 
contaminated with normal and gray mold. The acquired data 
averaged pixels and pre-treatment them. A linear regression 
model was developed to identify exported strawberries 
contaminated with gray mold. The coefficient of determination 
(R2) of the gray mold prediction model of exported strawberry 
using VNIR image was found to be 0.986. The principal 
component analysis confirmed that strawberries contaminated 
with exported strawberry and gray mold could be identified. 
This study was carried out with the support of “Research 
Program for Agricultural Science & Technology Development 
(Project No. PJ01259603)”.
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Aptamer based strip sensor development for detection 
of staphylococcal enterotoxin B using aptamers

Jin-Young Yoo1*, Saet-Byeol Park1, Gi-Young Kim1

1Department of Agricultural Engineering, National Institute of 
Agricultural Sciences, Korea

Staphylococcal enterotoxin B (SEB) is produced by a certain 
strain of Staphylococcus aureus and most commonly associated 
with food poisoning. This study was performed to develop a 
simple, rapid, low cost strip sensor based on aptamer- 
unmodified gold nanoparticles (AuNPs) and the lateral flow 
immunochromatographic assay (LFIA) for the measurement of 
Staphylococcal enterotoxin B. The SEB-specific aptamers used 
as target recognition elements were covalently linked to the 
AuNPs, and the aptamers immobilized on AuNPs surfaces 
captured and concentrated SEBs in a sample. The detection of 
the SEBs with the strip sensor was determined by visually 
identifying color of the test dot on the membrane surface 
which was generated by the concentrated aptamer-AuNPs-SEB 
conjugates. The limit of detection (LOD) of the developed strip 
sensor was 100 μg/mL for SEB diluent samples. This method 
showed that detection of the SEB is possible using a strip 
sensor based on aptamer-AuNPs and LFIA technology, and we 
will carry out further studies on improving detection perfor-
mance.

P10 -095

Detection of peanut allergens using LC-MS/MS

Chaeyoon Lee1*, Sooyeon Kim1, Minwha Kang2, Yourim Kim2, 
Gui-Im Moon3, YongEui Koo3, Zee-Yong Park2, Sangsuk Oh1

1Department of Food Science & Technology, Ewha Womans 
University, Korea, 2Department of Life Science, Gwangju 
Institute of Science and Technology, Korea, 3Foods Safety Risk 
Assessment Division, National Institute of Food and Drug 
Safety Evaluation, Korea

Food allergy is a public health problem and hidden allergen 
threat toward food allergy patients. In US FDA, over 30% of 
total recall was due to undeclared food allergens. ELISA is 
widely used for detect food allergen and it may, however, have 
disadvantage as giving false positive and cross reactivity. 
Peanut has been considered as the major allergen in world-
wide. This study was performed to develop a sensitive and 
accurate LC-MS/MS detection method for peanut allergen. 
Peanut protein was extracted from defatted grounded peanut 
powder with buffer solution. Extracted peanut protein was 
hydrolysed with trypsin and analyzed using LC/MS. The Uniprot 
database and BLAST search was performed to identify species 
specificity. Three peptides were selected as marker peptides. 
To obtain calibration curve three marker peptides were 
synthesized with isotope. The limit of detection (LOD) values 
were 0.001, 0.08, and 0.02 fmol, and limit of quantification 
(LOQ) values were 0.004, 0.27, and 0.05 fmol depending on the 
marker peptides.

P10 -094

Monitoring on effect of plasma refrigerator at cold 
storage with various meat

Jung-Ho Choi1*, Yoo-Ri Kim1, San-Cheong Bae1, Jong-Sook 
Kim1, Yon-Soo Cho1

1Food Safety Center, Shinsegae Food, Korea

The consumption of meat has been increasing as the diet is 
westernized and most consumers value the quality of meat. 
Generally, aging of meat changes its characteristics significantly 
depending on the aging conditions and many research is 
undergo on the aging of meat. Among of them we investigated 
the effect of plasma refriferator at cold storage. Flavor is one of 
the important quality of meat and it is known that the taste of 
meat is composed of various components such as free amino 
acids, nucleotide-related compounds, minerals, proteins, 
decomposition products and sugars. However, it is known tha 
the contents of nucleotide-related compound is most effective. 
This study was conducted to investigate the effect of plasma 
refrigerator and refrigerator(control), changes in nucleotide- 
related compounds, chemical and physiological changes during 
3 weeks at cold storage with various meat(such as Loin, 
Sholder clod, Top blade, chuck roll). During storage, both groups 
are decreased in content of nucleotide-related compound.

P10 -096

Fate of antibiotic-resistant and cold shocked Vibrio spp. 
in cooked shrimp during frozen storage

HyeJin Moon1*, KiSun Yoon1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

Antibiotic (tetracycline) resistant or cold shocked (refrigerator 
temperature) Vibrio may survive better than non-stressed 
during frozen storage due to cross-protection. The objective of 
the study was to compare the effects of environmental stresses 
on the behaviors of V.vulnificus, V. parahemolyticus and V. 
cholerae in shrimp during frozen storage. Prior to inoculation, 
pathogens were grown in broth supplemented with tetracy-
cline at 36°C for 18 h or subjected cold shock treatment at 4°C 
for 5 h. Shrimp was aseptically dipped into bacteria suspension 
for 15 min and stored at -20°C for 3 months or subjected to 3 
freeze-thaw cycles, which were followed by storage at 25°C. 
The populations of V. cholerae gradually reduced for 3 month 
of frozen storage, while V. parahemolyticus and V. vulnificus
rapidly decreased within 10 days. Vibrio, pre-exposed to 
tetracycline or cold stress, were converted more rapidly to 
viable but non-culturable (VBNC) state than non-stressed. 
VBNC cells were able to regrowth within 12 h at 25°C. In 
conclusion, VBNC plays an important role in survival in frozen 
seafood as they can be culturable again, which may be a threat 
to the safety of seafood.
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Defect discrimination technology of strawberries for 
export using hyperspectral image processing

Hyeonchae Yoo1*, Changyeun Mo1, Giyoung Kim1, Jongguk 
Lim1, Jungsook Kang1

1Department of Agricultural Engineering, National Institute of 
Agricultural Sciences, Korea

Resent exporting fresh strawberries to Russia have opened 
new markets in addition to Southeast Asia such as Hong Kong 
and Singapore. In 2012, Korea exported about 2,500 tons of 
strawberries and achieved an export value of about 24.3 
million dollars. Currently, exporting strawberries are being 
sorted by sorting experts manually. A nondestructive automatic 
sorting system is required to prevent reduction of product 
value due to the surface defect occurred during the sorting 
process, the storage and the distribution of the strawberry. In 
this study, surface defects of strawberry were discriminated 
using hyperspectral image processing. Hyperspectral images of 
strawberries were measured using a hyperspectral imaging 
system for sound strawberries and non-exportable defective 
strawberries. The hyperspectral imaging system consists of an 
image acquisition unit, a light source and a transfer unit. As a 
result of the discrimination experiment, it was confirmed that 
sound strawberry and defective strawberry could be classified.

P10 -099

Bacteriocin of Lactobacillus brevis DF01 inhibits the 
biofilm formation of Escherichia coli and Salmonella 
Typhimurium

Ni-Na Kim1*, Seok-Seong Kang1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

Biofilm is a bacterial community that attaches to surface of 
biotic and abiotic materials. Thus, it has become problematic in 
a wide range of food industries as well as human health. 
Bacteriocins from lactic acid bacteria are known as antimicro-
bial peptides and they are usually used to food preservation, 
but it has not been clearly demonstrated the inhibitory effect 
of biofilm. In the present study, we investigated that 
bacteriocin derived from Lactobacillus brevis DF01 showed 
anti-biofilm effect of foodborne pathogens, Escherichia coli
and Salmonella Typhimurium. Bacteriocin of L. brevis DF01 
significantly inhibited the biofilm formation, while the 
bacteriocin of L. brevis DF01 was less potent for the inhibition 
of pre-formed biofilms of E. coli and S. Typhimurium. In 
addition, biofilms of E. coli and S. Typhimurium on the surface 
of stainless steel were significantly reduced in the presence of 
bacteriocin of L. brevis DF01. These results suggested that 
bacteriocin of L. brevis DF01 can be a natural antimicrobial 
agent against foodborne pathogens for the use in food 
processing environment.

P10 -098

Rapid and sensitive colorimetric detection of 
Escherichia coli O157:H7 using an enzyme-based 
method

Sang Mook You1*, Ke Luo1, Young Rok Kim1

1Graduate School of Biotechnology & Department of Food 
Science and Biotechnology, Kyung Hee University, Korea

The outbreaks of foodborne diseases associated with bacterial 
contamination are still critical issues all over the world. To 
ensure food safety, the diagnosis of pathogenic bacteria on site 
at early state of contamination are required. Escherichia coli
O157:H7 (E. Coli O157:H7) is one of the major factor causing 
foodborne diseases. We introduce a sandwich type colorimetric 
detection method integrated with Poly-L-lysine-coated starch 
magnetic polymer beads(PLL@SMBs) that can separate and 
concentrate bacteria in aqueous environment. For signal ampli-
fication, horseradish peroxidase-conjugated antibody (HRP- 
Antibody) and 3,3',5,5'- tetramethylbenzidine (TMB) were 
employed as enzyme label and chromogenic substrate, res-
pectively. We demonstrate that PLL@SMBs not only show a 
good magnetic sensitivity, but also can capture a variety of 
bacteria regardless of Gram-negative and Gram-positive, which 
offer possibility for separation of the broad range of bacteria 
from food matrix. Our approach successfully captures E. coli
O157:H7 with detection limit of 101 CFU/mL through naked 
eye, making promise of fast, on-site, and sensitive detection of 
pathogenic bacteria. 

P10 -100

Confirmation of ELISA results of egg allergen using 
LC-MS/MS method

Sooyeon Kim1*, Chaeyoon Lee1, Minwha Kang2, Yourim Kim2, 
Gui-Im Moon3, YongEui Koo3, Zee-Yong Park2, Sangsuk Oh1

1Department of Food Science & Technology, Ewha Womans 
Universityl, Korea, 2Department of Life Science, Gwangju 
Institute of Science and Technology, Korea, 3Foods Safety Risk 
Assessment Division, National Institute of Food and Drug 
Safety Evaluation, Korea

Egg allergy has been regarded as one of the most frequent 
food allergy in children under 2 years. In this study, analysis 
with LC-MS/MS was used to confirm the results of conflicting 
data with ELISA. Protein was extracted from egg and processed 
food products with buffer solution. After samples were 
hydrolyzed with trypsin, LC-MS/MS analysis was performed. 
Candidates of peptide markers were selected through cross- 
reactivity verification using NCBI BLAST and peptide-spectrum 
matches. Selected peptide markers were isotopically synthe-
sized for quantitation. For ELISA method, processed food 
products were tested using commercial ELISA kits according to 
manufacturer’s protocol. Three peptides were selected from 
seventeen candidates of peptides and synthesized with labelled 
peptides. The LODs of three peptides were 0.02, 0.02 and 0.01 
fmol, respectively. The LOQs were 0.04, 0.02 and 0.02 fmol. 
Three marker peptides were used to confirm the conflicting 
results of ELISA. The LC-MS/MS based method was developed 
and validated to confirm egg allergens in food products. Using 
LC-MSMS method with three peptides could confirm the false 
results from conflicting results of ELISA.
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A switchable linker-based immunoassay for 
ultrasensitive visible detection of Salmonella in 
tomatoes

Jungwoo Hahn1*
1Department of Agricultural Biotechnology, Seoul National 
University, Korea

On-site detection for sensitive identification of foodborne 
pathogens on fresh produce with minimal use of specialized 
instrumentation is crucial to the food industry. A switchable 
linker (SL)-based immunoassay was designed for ultrasensitive 
on-site detection of Salmonella in tomato samples. The assay is 
based on large-scale aggregation of gold nanoparticles (GNPs), 
induced by a quantitative relationship among the biotinylated 
Salmonella polyclonal antibody (b-Ab) used as the SL, the 
functionalized GNPs (f-GNPs), and Salmonella. Important 
factors such as the concentration of SLs, time required for 
large-scale aggregation, and selectivity of b-Ab were optimized 
to minimize the detection time (within 45 min with gentle 
agitation) and achieve the lowest limit of detection (LOD; 10 
CFU/g in tomato samples) possible. This SL-based immuno-
assay with its relatively low LOD and short detection time may 
fill the need for rapid, simple, on-site analysis of pathogens in 
fresh produce.

P10 -103

A novel graphene oxide-based biosensor for detection 
of foodborne-pathogen E. coli O157 utilizing 
engineered zinc finger proteins

Moon-Soo Kim1*, Dat Thinh Ha1

1Department of Chemistry, Western Kentucky University, USA

The strong adsorption of DNA or proteins on a nanosheet 
graphene oxide (GO) surface enables diagnostic applications 
for biosensors. The quenching ability of GO can create novel 
methods for detection of biomolecules. A zinc finger is a 
DNA-binding domain that can recognize three nucleotides. 
Multiple fingers can be linked together to form zinc finger 
proteins (ZFPs) that recognize extended DNA sequences. 
Fluorescence dye-labeled ZFPs can bind to GO via stacking 
interactions of aromatic and hydrophobic residues in conjunc-
tion with hydrogen bonding interaction between hydroxyl or 
carboxyl groups of GO and hydroxyl or amine groups of the 
proteins. They can come in close proximity with GO, which acts 
as a quencher due to fluorescence resonance energy transfer 
(FRET). Thus, in the absence of target DNA, fluorescence signal 
of dye-labeled ZFPs is quenched. When target DNA binds to 
ZFPs, the bound complex is released from GO, which causes 
the fluorescence signal to be restored. Here, fluorescence 
quenching of dye-labeled ZFPs by GO created a novel sensing 
technology for the direct detection of pathogenic double- 
stranded DNA present in foodborne-pathogen E. coli O157.

P10 -102

Antimicrobial characterization of erythorbyl laurate for 
practical application

Hyukjin Shin1*, Jin-Woo Kim1, Hyunjong Yu1, Yerim Byun1, 
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

Antimicrobial properties of erythorbyl laurate were investi-
gated to provide information on practical application as a 
multi-functional food emulsifier. Antimicrobial susceptibility 
test revealed that erythorbyl laurate had antimicrobial activities 
against Gram-positive bacteria (P. acnes, S. pyogenes, C. 
perfrigens) as well as molds (T. mentagrophytes, A. nidulans, R. 
oryzae, M. ruber) and a yeast (C. albicans). Especially, in 
oil-in-water (O/W) emulsion model, erythorbyl laurate showed 
bactericidal effect on Gram-negative bacteria which was not 
susceptible in aqueous system. In addition, effects of structural 
changes (ionization and oxidation) of erythorbyl laurate on the 
antimicrobial activity were investigated. The ionization 
decreased the antimicrobial activity but the oxidation had no 
effect on the antibacterial activity. Multi-passage resistance 
selection study against S. aureus showed erythorbyl laurate did 
not cause the resistance for up to 20 serial passages. Conse-
quently, erythorbyl laurate could be used as a multi-functional 
emulsifier to control pathogens in foods.

P10 -104

Biological hazard management system for aquatic 
products safety

Seung Yong Cho1, Da Som Seok1, Jang Hyun Cho1

1National Food Safety Information Service, Department of 
Food Safety Research, Korea

The biological hazards in aquatic product and aquatic product 
safety management system including domestic and foreign 
country’s regulatory standards were investigated. Pathogenic 
microorganisms, parasites, and biotoxins are the biological 
hazards being regulated in US, EU and Japan. According to 
CODEX, standards for 27 aquatic products have been issued 
through risk analysis. The comparison of regulatory standards 
among the countries showed that some biological hazards such 
as Vibrio cholera, Vibrio vulnificus, Clostridium botulinum, 
amnesia shellfish poisoning, and neurotoxic shellfish poisoning 
have been regulated in the US, EU, Japan although they are not 
regulated in Korea. Japan has issued a standard notice for 
parasite Kudoa septempunctata in flatfish imported from 
Korea, which is not regulated domestically. Considering high 
consumption of raw aquatic products in Korea, HACCP based 
control of biological hazards including pathogenic microorga-
nisms should be established in aquaculture farm. Hygiene 
standards for live fish transport vehicles are required and 
practices to prevent cross contamination when handling 
aquatic products are also needed.
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P11 -001

Beneficial effect of citrus peel extract intake on skin 
brightening in healthy women

Jeong Kee Kim1*, Jae Sung Hwang1, Hyun Woo Jeong2

1Kyung Hee University, Korea, 2Amorepacific R&D center, 
Korea

Citrus peel extract (CPE) has a variety of bioactivities that 
include its anti-melanogenic effects, but its use in functional 
food has been challenging because of rare evidence in human 
trial. The purpose of this study was to examine the safety and 
brightening effects of CPE in human subjects. The subjects 
were 65 healthy adult women aged 30 to 50 years. The study 
design was a randomized, double blind, placebo-controlled 
clinical trial. Subjects administered 1 test capsule (AP-BF02 
including CPE, vitamin c, L-cystine) or placebo capsule daily for 
8 weeks. We objectively measured changes in melanin index 
(MI) values and skin lightness (L*). The two principal investi-
gators also used subjective scores to investigate skin brigh-
tening. The skin MI of test group was significantly lower than 
that of placebo group from the 4 weeks after the start of the 
trial. In addition, in the end of the study period CPE-admi-
nistered group had significant increases in skin lightness (L*). 
There were no marked adverse effects from CPE supple-
mentation. Therefore, oral supplementation with CPE can 
brighten human skin in healthy women without adverse effect.

P11 -003

Safety evaluation of oral care probiotics Weissella 
cibaria CMU

Jieun Yeu1*, Jongtae Kim1, Misun Kang1

1Research Institute, Oradentics Inc., Korea

Weissella cibaria CMU (oraCMUTM) as an oral care probiotics 
has been recently used in the food industry and has preventive 
efficacy against oral disease. In addition, the whole genome 
sequences of W. cibaria strains including CMU, CMS1, CMS2, 
and CMS3 were published in GenBank. We evaluated several 
safety assays and their levels of antibiotic resistance using a 
standardized dilution method, their antibiotic resistance gene 
profiles by polymerase chain reaction, and the transferability 
of resistance by a filter mating assay. As a result, all W. cibaria
strains showed no hemolytic activity, no mucin degradation 
activity, no gelatin liquefaction, no urease activity, no indole 
production, no phenylalanine deaminase activity, and no 
nitrate reductase activity. All W. cibaria strains were found to 
be resistant to vancomycin and trimethoprim, but susceptible 
to gentamicin, chloramphenicol, streptomycin, ampicillin, 
tetracycline, clindamycin, erythromycin, and linezolid. PCR 
results revealed that antibiotic resistance genes were not 
detectable in the tested strains. No transferability of resistance 
was also observed. These results may prove that W. cibaria
CMU is safe for use in food.

P11 -002

Characterization of antimicrobial cell-free supernatant 
from oral care probiotics Weissella cibaria CMU

Jieun Yeu1*, Jongtae Kim1, Misun Kang1

1Research Institute, Oradentics Inc., Korea

Recently, there have been a lot of studies for preventive dental 
medicine using oral care probiotics, Weissella cibaria strain 
CMU (oraCMUTM), instead of chemical treatment methods for 
oral care. The present study was performed to characterize of 
antimicrobial cell-fee supernatant (CFS) from this bacterium. 
Cell morphologic analysis by scanning electron microscope or 
antimicrobial effect of CFS under various modification as well 
as analysis of hydrogen peroxide, organic acid, fatty acid, and 
secretory protein were evaluated. Most of the antimicrobial 
effects of W. cibaria against periodontal pathogen were acid- 
and hydrogen peroxide-dependent in a dose-dependent 
manner. Organic acid analysis showed that lactic acid, acetic 
acid, and citric acid were the most abundant and only 0.02% 
oleic acid among the 37 fatty acids were detected. Proteomic 
analysis of the W. cibaria CMU secretome identified a total of 
21 secreted proteins including N-acetylmuramidase and 
leukocyte elastase inhibitor. These proteins may represent 
potential anti-microbial agents that could be only effective 
against Porphyromonas gingivalis. 

P11 -004

Total phenolic contents and biological activities of 
extracts from 3 species of Korean pine needle

Eun-Hye Kwon1*, Dong-gung Choi1, Won-kap Yun1, So-jung 
Kim1

1Gyeongbuk Institute for Marine Bioindustry, Korea

Crude extracts of pine needle have been used as a health-food 
and cosmetic-good materials. In this study, biological activities 
were analyzed in the hot water (65°C), 50, 100% ethanol 
extracts from three pine [general pine (GP, Pinus densiflora), 
kumkang pine (KP, Pinus densiflora for. erecta) and sea pine (SP, 
Pinus thunbergii)] which were easily collected in Gyeongbuk 
regions of Korea. The content of phenolic compounds and the 
DPPH radical scavenging activity, tyrosinase inhibitory activity 
and antimicrobial effect of the extracts were analyzed. Total 
phenolic content was the highest in 100% ethanol extract of SP 
and 50% ethanol extract of SP had the highest DPPH radical 
scavenging activity. The ethanol extract of KP had relatively 
higher tyrosinase activities than the remaining pines. Anti-
microbial effect was the highest in extract of SP. Overall, the 
biological activities of pine needle extracts were in the order of 
SP>KP>GP. These results indicate that SP have the greatest 
properly as a natural antioxidant resources and raw material 
for cosmetic-goods.
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P11 -005

Anti-bacterial study of essential oils from Jeju citrus 
against food-borne pathogens

Seon-Dae Shin1*, Jin-Sun Kim1, Je-Hyuk Lee1

1Department of Food and Nutrition, Kongju National 
University, Korea

Recently, the micro-dust or unsavory contact has increased the 
spread of infection and the incidence of personal hygiene. 
Many personal hygiene products are being developed, and the 
chemical substances for the antimicrobial agents in personal 
hygiene products causes often the concern and problems of 
harmfulness. Therefore, we have conducted the antimicrobial 
research using natural materials that can replace chemical 
antimicrobial substances harmful to humans. Essential oil from 
Citrus reticulata, Citrus reticulata Blanco, Citrus hybrid Setoka, 
Citrus hybrid Kanpei, and Citrus sinensis produced in Jeju area 
were studied for antimicrobial activity against food poisoning 
bacteria. Essential oil was extracted by steam distillation and 
analyzed by gas chromatography-mass spectrometer (GC-MS). 
Anti-bacterial study against foodborne pathogens such as 
Salmonella enterica, Bacillus cereus, Listeria monocytogenes
and Staphylococcus aureus were investigated by the agar-gel 
diffusion, minimum inhibitory concentration (MIC), and 
minimum bactericidal concentration (MBC). We expect that 
chemical antimicrobial substances in the personal hygiene 
products can be substituted with natural substances.

P11 -007

The photoprotective effects of kudzu root on UVB 
irradiated human dermal fibroblasts

Hee Sun Heo1*, Ga Eun Han1, Jong Hun Lee1

1CHA University, Korea

Irradiation of ultraviolet B (UVB) induced photo damage on 
normal human dermal fibroblast (NHDF), thereby promoting 
the generation of reactive oxygen species (ROS) that induce 
inflammatory reactions in skin. Irradiation of UVB led to 
reducing the protein expression of nuclear factor-erythroid2- 
related factor-2 (Nrf2), heme oxygenase 1 (HO-1), and NAD(P)H 
quinone oxidoreductase 1 (NQO-1). When Nrf2 is stimulated, it 
moves into the cell nucleus and plays a central role in cellular 
defense mechanism against oxidative stress by activation the 
expression of antioxidant enzymes. Furthermore, after UVB 
irradiation, collagen type 1 alpha type 1 (COL1A1) is decreased 
in protein level. Kudzu root (KR) is the dried root of Pueraria 
lobata, a leguminous vine native to East Asia, which is known 
as having effects of anti-inflammation and anti-oxidation. Thus, 
we observed the anti-oxidative effect of KR on UVB-irradiated 
human dermal fibroblasts (HDFs). Cell viability and compounds’ 
proper concentrations were examined by MTS assay. KR 
treatment increased the expression of COL1A1 with activation 
of Nrf2, HO-1, and NQO-1. Meanwhile, the expression of matrix 
metalloproteinases 1 (MMP-1) decreased.

P11 -006

Antioxidative properties of three Korean bee pollens

Jin-Sun Kim1*, Seon-Dae Shin1, Sang-Ki Yoon1, Je-Hyuk Lee1

1Department of Food and Nutrition, Kongju National 
University, Korea

Aim of this study was to evaluate the potential activity of bee 
pollen as natural anti-oxidants. Three kinds of Korean bee 
pollens were used for determination of total phenol (TP) and 
total flavonoids (TF) content, and anti-oxidative activity. Actinidia
argute-, Quercus dentate-, and the mixed pollen (1 mg/ml) had 
12.8, 20.1, and 19.4 mg GAE/g dw of total phenol contents and 
3.3, 9.5 and 12.1 mg CE/g dw of total flavonoid contents, 
respectively. Actinidia arguta-, Quercus dentate-, and the 
mixed pollen (1 mg/ml) showed approximately 54.0, 82.4, 
83.5%, and 49.9, 62.1, 60.9% of scavenging activity aginst 
DPPH (100 μM) and ABTS radicals, respectively. Actinidia
arguta-, Quercus dentate-, and the mixed pollen (1 mg/ml) 
showed 7.9, 8.13, 9.4%, and 16.6, 18.3, 22.4 mM TE/g dw in 
SOD-like activity and ORAC values, respectively. Bee pollen 
extracts had a proportionate relationship between the total 
phenol contents and antioxidant activities (DPPH, ABTS 
radicals, SOD-like activity, and ORAC values) (r=0.993, r =1.000, 
r=0.564, r=0.665). The Korean bee pollen Actinidia arguta
(Darae pollen), Quercus dentata (Acorn pollen) and mixed 
pollen were proved to have the potent antioxidant activity.

P11 -008

Anti-tussive effects of fermented Platycodon 
grandiflorum extracts on citric acid-induced cough in 
guinea pigs

Mi Kyung Lim1*, Hee Won Song1, Jun Hui Song1, Eun Hye 
Han1

1R&D center, Koreaeundan, Korea

The air pollutant induces upregulation of the cough reflex and 
a number of respiratory diseases such as asthma. In Asia, 
Platycodon grandiflorum (PG) have been widely consumed as a 
phlegm-relieving herb. This study aimed to confirm prevention 
effects of fermented PG extracts (FPE) which has platycodin D, 
effective compound, 4 times more than the PG extracts. FPE 
was orally administered to male Hartley guinea pigs daily for 1 
week. To induce cough, all guinea pigs were exposed to 0.2 M 
citric acid for 10 min after the last administration. Then, we 
measured the number of cough for 15 min to determine the 
effects of FPE on cough reflex. Bronchoalveolar lavage fluid 
(BALF) was collected, and measured the number of total cells, 
eosinophil, neutrophil, macrophage and lymphocyte. We found 
that the number of inflammatory cells in BALF was decreased, 
followed by the decreased cough reflex sensitivity in FPE 
groups. These results suggest that FPE may exert anti-tussive 
effects in citric acid-induced guinea pig model. From this 
perspective, we believe that it deserves further development 
as functional foods for respiratory health; however, mechanism 
study is needed.
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P11 -009

Enhanced GABA synthesis in rice bran by anaerobic 
incubation with edible insect extracts

Da Hyun Sung1*, Su-Jin Oh1, Da Eun Hong1, Hyun-Soo Kim2, 
Seung-Taik Lim1

1College of Life Sciences and Biotechnology, Korea University, 
Korea, 2Seolgok Research & Development, Korea

Gamma-aminobutyric acid (GABA) may be synthesized in plant 
tissue when the organism is under stressful conditions. The 
powders of yellow warm (YW) and cricket were extracted in 
distilled water (DW) at different temperatures (25 or 60°C) for 
24 h. Rice bran (RB), which is one of the common source of 
GABA, was treated by an anaerobic incubation with nitrogen 
gas at 40°C for 8 h after an adjustment of moisture content to 
30% in DW with the insect extracts. The treated RB was then 
extracted in DW or 95% ethanol for 2 h. The best condition to 
enhance GABA synthesis was achieved by using 25°C insect 
extracts, with the GABA contents of 67.49 mg/100 RB in DW 
and ethanol sequential extract of YW, and 185 mg/100 g RB in 
DW extract of cricket. The nitrogen incubation increased the 
GABA content in RB from 10.66 mg/100 g RB to 168.04 mg/100 
g RB in DW and ethanol, and 139.66 mg/100 g RB in DW 
extract. An addition of 10 mL YW or cricket extracts to the RB 
further raised the GABA to 67.49 and 185 mg/100 g RB, which 
was approximately 6 times and 17 times higher than that in 
native RB. The GABA extract, enhanced by adding the edible 
insects, may be used as a bio-functional food ingredient.

P11 -011

Effect of anacardic acid on obesity, fatty liver, and 
insulin resistance in high fat and high sucrose diet fed 
mice

Sangwon Chung1*, Hyo-Kyoung Choi1, Min-Yu Chung1, Jae Ho 
Park1, Jin-Taek Hwang1,2

1Korea Food Research Institute, Korea, 2Korea University of 
Science and Technology, Korea

Recent studies have reported that bioactive compounds may 
alter the epigenetic regulation and metabolic processes. 
Anacardic acid (AA), a phenolic lipid found in the peel of 
Anacardium occidentale (cashew nuts) and known as a histone 
acetyltransferase (HAT) inhibitor, has been reported to have 
beneficial effects on metabolic disorders such as obesity and 
inflammation. The aim of this study was to investigate the 
effect of AA on obesity, nonalcoholic fatty liver disease 
(NAFLD), and insulin resistance in C57BL/6 male mice fed with 
high fat and high sucrose diet (HFHS). It was observed that 
HFHS fed mice showed significantly higher body weight, liver 
weight, and low density lipoprotein (LDL) cholesterol concen-
tration, and these effects were attenuated in the presence of 
AA supplementation except the body weight. AA also sup-
pressed the fat accumulation in liver tissue of HFHS mice 
compared to normal diet fed mice. In addition, we observed 
that elevated fasting glucose and serum insulin level in HFHS 
mice decreased by AA supplementation. These observations 
suggest that AA mitigate HFHS-induced fatty liver disease and 
insulin resistance.

P11 -010

Antidiabetic activity of Sargassum histrix extract and its 
fractions

Amir Husni1*, Ratih Paramadina Sulistyo1, Prihati Sih 
Nugraheni1
1Department of Fisheries Faculty of Agriculture Universitas 
Gadjah Mada, Indonesia

Seaweed has a great potential as antidiabetic. The purpose of 
this study was to isolate and identify the active fraction of 
Sargassum hystrix in inhibiting α-glucosidase. S. hystrix was 
extracted using methanol, then partitioned using chloroform, 
ethyl acetate, and methanol. Ethyl acetate fraction then 
separated by column chromatography. The extract, ethyl 
acetate fraction, and column chromatography fractions were 
tested for its activity in inhibiting α-glucosidase. The active 
fractions of ethyl acetate in inhibiting α-glucosidase were 
further identified using gas chromatography-mass spectrometry
(GC-MS). The results showed that inhibitory activity (IC50) of 
the extract and ethyl acetate fraction successive, i.e., 
0.344±0.052 and 0.009±0.002 mg/mL. All column chromato-
graphy fractions have an inhibitory activity to α-glucosidase, 
i.e., E1-E7 were 57.39, 54.37, 67.94, 58.11, 47.73, 95.48, and 
98.95%, respectively. The analysis of GC-MS showed that the 
suspected compound which had inhibiting α-glucosidase in 
ethyl acetate fraction were 1,3,5-benzenetriol dihydrate, 
9-octadecenoic acid, hexadecanoic acid, oleic acid, 1-hepta-
decanecarboxylic acid, and 9-octadecanoic acid (Z).

P11 -012

Resetting of marker components of notified health 
functional food ingredients

Soo Jung Hu1*, Sang Hyeok Sohn1, Yeo Jin Min1, Yong Woon 
Sin1, Keum Soon Oh1

1National Institute of Food and Drug Safety Evaluation, Korea

Marker components of health functional food ingredients are 
widely used for the quality control of these foods. Specific or 
major components, which can be distinguished from other 
ingredients, are selected as marker components. The purpose 
of this study is to establish a scientific management system 
that can secure the reliability of health functional foods by 
resetting the marker components of ingredients notified in the 
Health Functional Food Code. Based on domestic and overseas 
studies and literature review, this study evaluated the validity 
of marker components set for the 68 types of ingredients 
notified. Moreover, the resettable marker components were 
derived based on analysis of the composition of similar species 
and investigation of the experimental methods. The results of 
this study served as a basis for developing mid- and long-term 
plans to establish a method for analyzing new marker com-
ponents. Furthermore, this study might prove to be a starting 
point for encouraging the public to trust health functional 
foods and strengthening the competitiveness of the industry. 
This research was supported by a grant (18161 MFDS054) from 
Ministry of Food and Drug Safety in 2018.
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Self-accumulation of gamma-aminobutyric acid in rice 
bran using anaerobic incubation with hydrolyzed wheat 
protein and pyridoxal-5-phosphate

Su-Jin Oh1*, Hyun Soo Kim2, Seung-Taik Lim1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Seolgok Research & 
Development, Korea

An anaerobic incubation for the enzymatic production of 
gamma-aminobutyric acid (GABA) in rice bran with the 
addition of glutamate, hydrolyzed wheat protein (HWP), yeast 
extract (YE), and pyridoxal-5-phosphate (PLP) was investigated. 
Rice bran was moistened (30% moisture content) with an 
electrolyzed oxidizing water and anaerobically incubated under 
nitrogen at 40°C for 8 h. The incubation activated the gluta-
mate decarboxylase (GAD) in rice bran and increased the 
residual GABA content from 10.7 to 171.5 mg/100 g. The 
addition of glutamate and protein hydrolysates (HWP and YE) 
further amplified the GABA content in the treated rice bran: 
974.9, 487.4, and 372.8 mg/100 g, with 2.25% glutamate, 6% 
HWP, and 8% YE, respectively. Furthermore, a minor addition 
of PLP (1.48 mg/100 g) as a coenzyme for GAD, together with 
2.25% glutamate addition, could raise the GABA accumulation 
in rice bran to 2,242 mg/100 g. The PLP addition was required 
for the complete conversion of the glutamate enriched by the 
additives to GABA. The contents of serine, arginine, alanine, 
and leucine in rice bran were significantly increased, whereas 
those of glutamate and aspartate were decreased by the 
treatment.

P11 -015

Antioxidant contents and antioxidant activities of water 
extract of Salvia miltiorrhiza Bunge pomace with 
different extraction conditions

Yoo Kyung Seon1*, Ye Seul Seo1, Eun Ju Yang1

1Jeonnam Bioindustry Foundation Food Research Center, 
Korea

This study was performed to establish optimum extraction 
condition of Salvia miltiorrhiza Bunge pomace (SMBP) as func-
tional food and feed additives. We prepared water extracts of 
SMBP at various extraction temperatures (50, 70, and 95°C) 
and times (2, 4, and 6 h), and investigated the extraction yield, 
total contents of polyphenol and flavonoid, and antioxidant 
activity of water extracts. Extraction yield, total polyphenol and 
flavonoid, and antioxidant activity were increased propor-
tionally with increasing temperature. Extraction yield was 
highest at extraction condition of 95°C for 4 h. Total flavonoid 
contents were similarly high at extraction conditions of 95°C 
for 4 or 6 h. Total polyphenols and antioxidant activities were 
not significantly different among the water extracts regardless 
of extraction time in 95°C. The results showed that optimal 
conditions for the antioxidants extraction from SMBP were 
extraction temperature 95°C and time 4 h.

P11 -014

Synergistic effect of Opuntia ficus-indica var. Saboten
extracts in combination with vitamins on improving 
cognitive function

Jun Hui Song1*, Hee Won Song1, Jae Hyung Han1, Mi Kyung 
Lim1, Eun Hye Han1

1R&D center, Koreaeundan, Korea

Alzheimer’s disease (AD) is a common neurodegenerative 
disease in the elderly people. The cognitive dysfunction in AD 
has been associated with accumulation of amyloid-beta (Aβ) 
and cortical cholinergic deficiency. Our previous studies have 
shown that the Opuntia ficus-indica var. Saboten (OF) stem 
extracts can effectively improve cognitive function. Based on 
that, this study was performed to evaluate the synergy effect 
through a combination of the 70% ethanol extracts of OF stem 
with vitamins B and C. Synergistic effects were evaluated 
through inhibition of neuronal cell death and regulation of 
neurotransmitter. As a result, OF stem extracts in combination 
with vitamin B3 and C have synergistic neuroprotective effects 
against Aβ in SH-SY5Y cells. In addition, OF stem extracts with 
vitamin B3, B6, and C synergistically regulated neurotransmitter 
by inhibition of acetylcholinesterase (AChE) activity. Further-
more, OF stem extracts with vitamin B3 or C inhibited gene-
ration of nitric oxide (NO). If OF are used in combination with 
vitamin B or C, it would be useful in developing functional 
foods for improving cognitive function. 

P11 -016

Premenstrual syndrome improvement efficacy of 
Chrysanthemi zawadskii Herba and Hordei fructus 
Germinatus extract

Yong Joon Jeong1*, Gil-Su Choi1, Da Eun Lee2, Rina So2, 
Chang Won Kim2, Jeong-Eun Kwon2, Se Chan Kang2

1Genencell Co., Ltd., Korea, 2Kyung Hee University, Korea

Premenstrual syndrome (PMS) is the common disorder that 
affects a woman’s emotions and physical health during certain 
days of the menstrual cycle. Many researchers believe that 
PMS related to a change in sex hormone and serotonin levels 
at the beginning of the menstrual cycle. According to recent 
studies that progesterone/estrogen imbalance and increased 
prolactin by the dopamine low-secretion play crucial roles in 
the development of PMS. We focused the mechanism of 
prolactin secretion inhibit by dopamine receptor activation. 
The inhibition of prolactin secretion by 61 kinds of medicinal 
herb extracts was investigated in GH3 pituitary cells. Among 
them, Chrysanthemi zawadskii extract (CZE) and Hordei fructus
extract (HFE) showed excellent prolactin secretion inhibitory 
effect. Both extracts showed the dopamine receptor expression 
increase, and estrogen receptor expression inhibition. Espe-
cially, HFE showed excellent efficacy (P<0.05). Also, these 
extracts were found to have anti-inflammatory effects, CZE was 
significantly differences. Therefore, we concluded that CZ and 
HF can be helpful in improving PMS, and have potential to be 
registered as functional raw material.
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P11 -017

Syringic acid prevents skin carcinogenesis via the 
Nox/PTP-κ/EGFR axis

Su Jeong Ha1*, Jangho Lee1, Joon Park1, Young Ho Kim1, Nam 
Hyouck Lee1, Young Eon Kim1, Kyung-Mo Song1

1Korea Food Research Institute, Korea

Epidemiologic evidence and molecular studies suggest that 
non-melanoma skin cancer is directly associated with excessive 
exposure to UV radiation. The aim of the present study was to 
evaluate the inhibitory effects of syringic acid on UVB-induced 
signaling and skin carcinogenesis, and determine the molecular 
targets. Treatment of HaCaT cells with syringic acid resulted in 
the suppression of UVB-induced cyclooxygenase-2, matrix 
metalloproteinase-1, and prostaglandin E2 expression as well 
as activator protein-1 activity. Syringic acid treatment further 
inhibited intracellular reactive oxygen species and protein- 
tyrosine phosphatase-κ activity, a regulator of EGFR activation. 
Syringic acid and the antioxidant NAC inhibited UVB-induced 
NADPH oxidase activity. In vivo, pretreatment of mouse skin 
with syringic acid significantly suppressed UVB-induced skin 
tumor incidence in a dose-dependent manner. Overall, these 
results indicate that syringic acid exerts potent chemopre-
ventive activity in skin carcinogenesis mainly by inhibition of 
the Nox/PTP-κ/EGFR axis. Syringic acid might serve as an 
effective chemopreventive and therapeutic agent against 
UVB-mediated skin cancer.

P11 -019

Antioixdant activities of berries water extract

Kyu Seo Chae1*, Ji Wung Kwon1, Eun Hye Ryu1, Mi Seon 
Baek1

1Berry & biofood Research Institute, Korea

This study was carried out to investigate antioxidant effects of 
berries (black raspberry, blueberry, elderberry, black chokeberry, 
and mulberry). Berries were extracted by water using the 
reflux extraction method. Total polyphenol contents (TPC), 
total flavonoid contents (TFC), 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) and 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic 
acid (ABTS) radical scavenging activity were measured from the 
water extracts of berries. TPC of water extract of black choke-
berry were the highest than other berries (132.78±0.52 mg/g). 
TFC of water extract of black raspberry was the highest than 
other berries (12.08±0.94 mg/g). DPPH radical scavenging 
activity (RC50 value: 288±3.88 μg/mL) and ABTS radical scaven-
ging activity (RC50 value: 568±2.09 μg/mL) of water extract of 
black chokeberry were the most effective. As a result, 
antioxidant activities of black chokeberry were the highest.

P11 -018

Protection effect of Centella asiatica extracts in the 
retinal cell

Yong Joon Jeong1*, Hyun Jin Baek1, Dae Won Park2, Se Min 
Jo2, Hyelin Jeon2, Se Chan Kang2

1Genencell Co., Ltd., Korea, 2Kyung Hee University, Korea

In recent, the number of glaucoma patients in Korea has 
increased by about 32% between 2011 and 2015, among them, 
the number of young patients has soared. In young patients 
with glaucoma, most of them are due to optic nerve circulation 
disorder, and most of them have metabolic syndrome. 
Therefore, we tried to find a safe natural material which has 
low hepatotoxicity and can help the optic nerve circulation 
disorder. For the develop eye health functional materials, 
retinal cell protection and proliferation effects of Centella 
asiatica extract (CAE) were measured, and the retinal cell 
protection and proliferation effect were observed in CAE 
(p<0.05). The glucose uptake level of retinal cells was mea-
sured using CAE, glucose uptake activity was higher than that 
of insulin (p<0.05). We predicted that cell growth and 
protective effects in retinal cells by the CAE were due to 
increased glucose uptake. Although further studies will be 
needed, we concluded that the CAE have potential for 
development as a health functional food related to glaucoma.

P11 -020

Rice bran supplement prevents UVB-induced skin 
photoaging in vivo

Hyo Don Zu1,2*, Joon Park1,2, Nam Hyouck Lee2, Yong Ho 
Kim2, Young Eon Kim2, Kyung Mo Song2, Hyun Jin Park1

1Department of Biotechnology, Korea University, Korea, 
2Division of Functional Food Research, Korea Food Research 
Institute, Korea

Although rice bran consumption has been reported to have 
numerous beneficial effects on human health, the relationship 
between rice bran and the prevention of photoaging has not 
been investigated in detail. We sought to investigate whether 
consumption of rice bran supplement (RBS) can elicit preven-
tive effects against UVB-induced photoaging in vivo. Dorsal skin 
sections of hairless mice were exposed to UVB over 16 weeks. 
RBS consumption suppressed UVB-induced wrinkle formation 
and inhibited the loss of water content and epidermal thic-
kening in the mouse skin. Western blot and immunohisto-
chemical analyses revealed that repeated exposure to UVB 
upregulated matrix metalloproteinase-13 (MMP-13) and 
cyclooxygenase-2 (COX-2) expression, while consumption of 
RBS suppressed MMP-13 and COX-2 expression, as well as 
mitogen activated protein kinase (MAPK) signaling pathways. 
These findings suggest that RBS could be a potential bioactive 
ingredient in nutricosmetics to inhibit wrinkle formation and 
water content loss via the suppression of COX-2 and MMP-13 
expression.
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Ginsenoside metabolite compound K inhibits 
hormone-independent breast cancer through 
downregulation of cyclin D1

Ji Su Lee1*, Seung Joon Lee2, Eunjung Lee3, Tae-Gyu Lim3, 
Sanguine Byun1

1Division of Bioengineering, Incheon National University, 
Korea, 2Celltrion, Korea, 3Korea Food Research Institute, Korea

Various types of ginsenosides are present in ginseng and have 
been recognized for their health-promoting effects. Compound 
K (CK) is a metabolite of ginsenoside Rb1 and reportedly exerts 
chemotherapeutic effects against several types of cancers. 
However, the anti-cancer effect and the molecular mechanism 
of CK against hormone-independent breast cancer is unknown. 
Through a direct comparison, it was discovered that CK elicits 
the strongest anti-cancer effect against breast cancer cells 
when compared to other ginsenosides, while exhibiting minimal 
toxicity toward normal cells. CK treatment suppresses the 
growth of hormone-independent human breast cancer cells 
and induces G1 phase cell cycle arrest. CK also markedly 
suppresses tumor growth in a mouse xenograft model, con-
comitant with the suppression of cyclin D1 via protein 
degradation. These findings suggest that CK can be used to 
target hormone-independent breast cancers by inducing 
degradation of cyclin D1.

P11 -023

Biological activities of hydrolyzed of wheat protein 
(Ajimi)

Ye Seul Seo1*, Sang Ho Oh2, Mi Ae Bang1, Hea Mi Sung1, 
Bo Yeon Shin1, Eun Ju Yang1

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea, 2Maeil Foods Co., Ltd., Korea

In this study, we investigated the biological activities of hydro-
lyzed wheat protein (Ajimi) on antioxidant, antitumor, anti- 
inflammatory and antihypertensive activities. Antioxidant 
activity was evaluated by ABTS and DPPH radical scavenging 
activities. Antioxidant activities of Ajimi increased in a 
does-dependent manner. SC50 value of ABTS and DPPH were 
0.18 and 3.36 mg/mL, respectively. Antitumor activities of 
Ajimi against human cancer cells were investigated. The Ajimi 
showed the antiproliferative effects on AGS and HepG2 cancer 
cell lines. Anti-inflammatory activity of the Ajimi was investi-
gated through evaluation of their inhibitory effect on produc-
tion of nitric oxide (NO) in lipopolysaccharides-induced RAW 
264.7 cells. However, Ajimi had no effect on the anti-inflam-
matory. Antihypertensive activities of Ajimi were investigated 
through evaluation of its inhibitory effect on angiotensin 
converting enzyme (ACE). The Ajimi showed the potent 
inhibitory effect on ACE with IC50 value of 18.62 μg/mL.

P11 -022

Antioxidant activities and antimicrobial effects of water 
extracts from Platycodon grandiflorum depending on 
cultivation periods

Ji Wung Kwon1*, Kyu Seo Chae1, Mi Seon Baek1, Eun Hye 
Ryu1

1Berry&biofood Research Institute, Korea

Effects of cultivation periods on the antioxidant and anti-
microbial of Platycodon grandiflorum were determined. The 
cultivation periods were three years and seven years. The total 
polyphenol contents (TPC), total flavonoid contents (TFC) 
2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azino-bis(3-ethyl-
benzothiazoline-6-sulphonic acid (ABTS) radical scavenging 
activity, and antimicrobial effects were measured from the 
water extracts of Platycodon grandiflorum. TPC of cultivated 
for three years and seven years of Platycodon grandiflorum
showed 3.91±0.02 mg/g and 5.08±0.07 mg/g, respectively. TFC 
of cultivated for three years and seven years of Platycodon 
grandiflorum showed 1.80±0.07 mg/g and 2.22±0.12 mg/g, 
respectively. DPPH radical scavenging activity (RC50 value: 
288±3.88 μg/mL) and ABTS radical scavenging activity (RC50 
value: 568±2.09 μg/mL) of cultivated for seven years Platycodon
grandiflorum were the most effective. The antimicrobial 
activities of cultivated for seven years Platycodon grandiflorum
were exhibited strong antimicrobial effect for all three kinds of 
bronchus disease- inducing bacteria and was higher than of 
cultivated for three years Platycodon grandiflorum.

P11 -024

Protective effect of 5-bromoprotocatechualdehyde 
from Polysiphonia morrowii against hydrogen 
peroxide-induced oxidative stress in Vero cells

Su-Hyeon Cho1,2*, Soo-Jin Heo3, You-Jin Jeon2, Kil-Nam Kim1

1Chuncheon Center, Korea Basic Science Institute (KBSI), 
Korea, 2Department of Marine Life Science, Jeju National 
University, Korea, 3Jeju International Marine Science Center 
for Research & Education, Korea Institute of Ocean Science 
and Technology, Korea

We investigated protective effects of 5-bromoprotocatechu-
aldehyde (BPCA) against hydrogen peroxide (H2O2)-induced 
oxidative stress in kidney cell from African green monkey (Vero 
cells). BPCA significantly decreased H2O2-occurred intracellular 
reactive oxygen species (ROS) concentration dependently. 
When cells were treated with BPCA and 500 μM of H2O2, cell 
viability was markedly increased at 50 μM of BPCA. H2O2

induced apoptotic body formation in Vero cell. However, BPCA 
protected against cell damage resulting from H2O2. H2O2

increased apoptotic sub-G1 DNA content to 25.99%. However, 
BPCA decreased apoptotic sub-G1 DNA content to 21.89%. 
Consequently, BPCA reduced H2O2-induced apoptosis in Vero 
cells. Moreover, H2O2 induced cleavage of caspase-9, and poly 
(ADP-ribose) polymerase (PARP) and increased Bax levels. But 
BPCA was significantly inhibited cleavage of caspase-9, and 
PARP and reduced Bax levels. In addition, 500 μM of H2O2

activated the phosphorylation of NF-κB. However, treatment of 
BPCA with 500 μM of H2O2 considerably suppressed. And, the 
translocation of p65 inhibited by treatment of BPCA. Taken 
together, BPCA has the excellent antioxidant activity in in vitro.
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Molecular mechanisms of L-AHG on α-MSH-induced 
melanogenesis in human melanocytes and 3D human 
skin reconstructed model

Jae-Eun Lee1*, Ji-Hye Kim1, Ji Won Kim1, Yubin Ha1, Mirim 
Kwon1, Eun Ju Yun2, Kyoung Heon Kim2, Nam Joo Kang1

1School of Food Science and Biotechnology, Kyungpook 
National University, Korea, 2Department of Biotechnology, 
Graduate School, Korea University, Korea

3,6-Anhydro-L-galactose (L-AHG) is a bioactive sugar which is a 
major component of agarose. Recently, L-AHG was reported to 
exert anti-melanogenic potential in B16F10 melanoma cells. 
However, detailed underlying molecular mechanisms of L-AHG 
remain unknown. At non-cytotoxic concentration, L-AHG 
inhibited α-melanocyte-stimulating hormone (MSH)-induced 
melanin synthesis in various cell models including human 
epidermal melanocytes (HEMs), B16F10 cells and melan-a 
cells. Although L-AHG did not inhibit tyrosinase activity in vitro
and ex vivo, RT-PCR results demonstrated that anti-melanogenic
effect of L-AHG was mediated by transcriptional repression of 
melanogenesis related genes in HEMs. Western blot data 
showed that L-AHG effectively attenuated α-MSH-induced 
melanogenic proteins by inhibiting cAMP-dependent protein 
kinase (PKA), mitogen-activated protein kinase (MAPK) and Akt 
signaling pathways in HEMs. Topical application of L-AHG 
significantly ameliorated melanin production in a 3D pigmented 
human skin reconstructed model. These results provide 
detailed molecular basis for the anti-melanogenic efficacy of 
L-AHG to be developed as cosmeceuticals for human skin.

P11 -027

Anti-melanogenic activities of herbal formula through 
CREB-mediated MITF downregulation

Hyo Jung Kim1*, Hye Ryung Kang1, Sun-Gun Kim1, Hee Jung 
Kang2

1Research and Development Division, National Development 
Institute of Korean Medicine, Korea, 2Department of Hotel 
Barista & Sommelier, Dong-Pusan College, Korea

The development of natural pigmentation inhibitor has been 
attracting much attention. The purpose of this study is to 
evaluate the anti-melanogenic and anti-oxidative activities of 
herbal formula. Herbal formula is consisted of a mixture of 5 
herbal medicines, which were selected as extracts with 
superior whitening efficacy among tested 501 herbal extracts. 
The antioxidant activity was evaluated by DPPH, ABTS, total 
phenol content, and ferric reducing antioxidant power. It 
showed potent inhibitory effects on forskolin-induced tyrosi-
nase activity in B16F10 cells, and also interfered with phos-
phorylation of CREB, expression of tyrosinase, and expression 
of microphthalmia-associated transcription factor (MITF), 
which is a key transcription factor for tyrosinase expression in 
pigmentation induced by forskolin. Taken together, this herbal 
formula could inhibit CREB and the subsequent degradation of 
MITF, resulting in the suppression of melanogenic enzymes and 
melanin production, probably because of the anti-oxidative 
capacity. These properties make it a candidate as an additive to 
whitening cosmetics.

P11 -026

Effect of pineapple intake on various health benefits in 
Japanese women

Takamasa Masuda1*, Hirohito Ishikawa1, Yosuke Takimoto1, 
Shihoko Seki2, Takuya Hotta3, Yusuke Araki3, Toshihiko 
Osawa4

1Healthcare Systems Co., Ltd., Japan, 2Solros Co., Ltd., Japan, 
3Dole Japan, Inc., Japan, 4Department of Health and Nutrition, 
Aichi Gakuin University, Japan

Pineapple is one of the most important commercial fruits in 
the world. Pineapple is reported to have various health 
benefits including anti-inflammatory effects, antioxidant pro-
tections, maintenance of healthy skin, and improvement of 
intestinal function. However, most of these data have been 
reported in Western countries and health benefits from 
pineapple intakes are unclear in Japanese people who have 
different intestinal microbiota and skin type from those of 
Western people. Thus, we performed a human clinical trial in 
Japanese women using pineapples. Intervention clinical trial 
includes 35 Japanese women tending to get constipate 
(average age 43.1 years old). Nineteen subjects took 100 g of 
pineapple per day for 4 weeks, and 16 subjects did not take 
pineapples for control. Blood test and questionnaire about skin 
and bowel movement condition were done at baseline and 
after 4 weeks. Liver function markers (ALT and AST), skin condition 
and bowel movement of the pineapple ingested group were 
significantly improved compared to the control group. Addi-
tionally, results of the intestinal microbiota analyzed by next 
generation sequencing will be discussed.

P11 -028

Screening of the AChE inhibitors from Korean edible 
plant extracts against Alzheimer’s disease

Chan Kyu Park1*, Eun Jun Park1, Cho Rong Kim2, Soo Jung 
Choi2, Dong-Hoon Shin1

1Department of Food and Biotechnology, Korea University, 
Korea, 2Research Institute of Industrial Technology, Korea 
University, Korea

Alzheimer’s disease (AD) is characterized by cognitive malfunc-
tion, memory loss and learning disability. In AD patients, 
acetylcholine (ACh) which is neurotransmitter on the end of 
synapses is reduced by acetylcholinesterase (AChE). Principal 
role of AChE is the termination of nerve impulse transmission 
at the cholinergic synapses by rapid hydrolysis of ACh. For this 
reason, this study focused on AChE inhibitors to increase the 
level of ACh in the synapse, thereby enhancing cholinergic 
activity in the affected regions of the brain. To search for novel 
AChE inhibitors, many kinds of Korean plants were screened. 
After extraction with ethyl alcohol, these plants were examined 
for AChE inhibitory activity based on Ellman’s method in 96 
well microplate reader using AChE obtained from PC12 cell in 
vitro. As a result, the sample R represented fairly high inhibi-
tion effect against AChE.
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Proximate analysis and antioxidant activity of moringa 
(Moringa oleifera Lam.) by extraction solvents

Hyeonjeong Choi1*, Yoojeong Choi1, Eun-Jeong Jeong1, 
Yong-Suk Kim1

1Department of Food Science and Technology, Chonbuk 
National University, Korea

Moringa (Moringa oleifera Lam.) flowers, roots, seeds, and 
leaves are known to rich in phytochemicals such as vitamins 
and flavonoid compounds compared to other plants. 
Therefore, this study was investigated the antioxidative activity 
of Moringa leaves extract according to ethanol concentration 
(0, 50, 70, and 100%). Moisture, crude protein, crude fat, and 
ash of Moringa leaf powder were measured as 3.64±0.78, 
29.53±1.63, 5.48±0.08 and 9.07±0.21%, respectively. The total 
phenolic contents of the Moringa leaf powder were high in 
50%-EtOH extract (19.35±0.35 mg/g) and 70%-EtOH extract 
(15.77±0.51 mg/g). The total flavonoid contents were high in 
100%-EtOH extract (23.06±0.35 mg/g) and 70%- EtOH extract 
(22.56±0.95 mg/g). The DPPH radical scavenging activities were 
high in 0%-EtOH extract (76.20±0.06%) and 70%-EtOH extract 
(76.05±0.23%). The FRAP value and ABTS radical scavenging 
activities were high in 50%-EtOH extract and 70%-EtOH extract. 
Therefore, the 50%-EtOH extract and 70%-EtOH extract of 
Moringa leaf powder were showed high antioxidative activity, 
and this result suggests that Moringa will be useful as a natural 
functional food.

P11 -031

Extract of Gryllus bimaculatus protects against alcoholic 
liver damage by attenuating inflammatory and 
apoptotic responses

Bobyeol Hwang1*, Jin Kyung Woo1, Jin Hyup Lee1, Young Chul 
Lee2, Cheol Hak Kim3, Jun Ho Kim4, Young Jun Kim1

1Department of Food and Biotechnology, Korea University, 
Korea, 2R&D center, NatureTech, Inc., Korea, 3Institution of 
Biological Resources, Korea, 4Department of Food Science and 
Biotechnology, Andong National University, Korea

Excessive consumption of alcohol can cause an increase in 
intestinal permeability and bacterial infiltration into liver, 
thereby leading to an activation of hepatic Kupffer cells and 
increased production of reactive oxygen species (ROS). This 
study was designed to investigate the protective effects of 
edible insect, Gryllus bimaculatus, against alcoholic liver injury 
using a mouse model. The water extract of Gryllus bimaculatus
(GBE) reversed alcohol-induced increases in serum aspartate 
aminotransferase, alanine aminotransferase and gamma-glutamyl
transferase, as well as hepatic lipid accumulation. An increased 
intestinal permeability by alcohol exposure was significantly 
ameliorated by GBE treatment in mice. Furthermore, GBE 
administration inhibited an activation of apoptotic signaling, 
concomitant with a reduced ROS production in the liver. The 
overall protective effects of GBE were comparable with those 
of silymarin, which is a well-known natural agent for the 
treatment of alcoholic liver disease. These results provide 
insights into the underlying mechanism through which edible 
insect extract protects against alcoholic liver damage in mice.

P11 -030

Neuroprotective effect of plant extract against 
trimethyltin-induced memory impairment in in vivo 
behavioral test

Chan Kyu Park1*, Eun Jun Park1, Cho Rong Kim2, Soo Jung 
Choi2, Dong-Hoon Shin1

1Department of Food and Biotechnology, Korea University, 
Korea, 2Research Institute of Industrial Technology, Korea 
University, Korea

In previous study, the ethanol extract of sample R was 
represented the highest acetylcholinesterase (AChE) inhibitory 
activity. In this present study, its ameliorating effects against 
trimethyltin chloride (TMT)-induced cognitive deficits mice 
were investigated. TMT is a potent neurotoxicant which induces 
massive neuronal loss of hippocampus in vivo, accompanied by 
behavioral alterations. In results of the behavioral tests, the 
sample R showed the significant neuroprotective activity in 
both Y-maze and passive avoidance tests. Therefore, these 
results suggest that the sample R should be a useful substance 
for prevention of Alzheimer’s disease.

P11 -032

Anti-amnesic effects of edible plant extracts against 
oxidative stress-induced neurotoxicity in PC12 cells and 
ICR mice

Chan Kyu Park1*, Eun Jun Park1, Cho Rong Kim2, Soo Jung 
Choi2, Dong-Hoon Shin1

1Department of Food and Biotechnology, Korea University, 
Korea, 2Research Institute of Industrial Technology, Korea 
University, Korea

Amyloid beta peptide (Aβ) is the major component of senile 
plaques and cerebrovascular amyloid deposits individuals with 
Alzheimer’s disease. Aβ is known to increase free radical 
production in neuronal cells, leading to oxidative stress and cell 
death. Reduction of Aβ production and inhibition of Aβ 
aggregation to form senile plaques are promising strategies for 
the prevention of AD. To examine the protective effects of 
plant extracts against hydrogen peroxide-induced oxidative 
stress, neuronal cell viability was evaluated by 3-(4,5-dimethyl-
thiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and 
level of intracellular oxidative stress was tested by 2’,7’-dich-
lorofluorescin diacetate (DCF-DA) assay. Consequently, sample 
R extract exhibited the highest protective effect. Also, In vivo
behavioral tests were performed to survey the effects of the 
plant extracts against Aβ1-42-induced impairment of learning 
and memory in ICR mice. As a result, sample R extract showed 
the significant neuroprotective activity. In conclusion, it is 
proved that the sample R extract might represent protective 
effect against oxidative stress.
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Anti-inflammatory activities of Halocynthia aurantium
lipids through NF-κB and MAPK pathway against 
LPS-stimulated RAW 264.7 cells

A-yeong Jang1*, Chaiwat Monmai2, Weerawan Rod-in2, Ji-Eun 
Kim1, SeokHyeon Go2, MinJeong Kim2, WooJung Park2

1Department of Wellness Bio-Industrial, Gangneung-Wonju 
National University, Korea, 2Department of Marine Food 
Science and Technology, Gangneung-Wonju National 
University, Korea

Halocynthia aurantium is a marine organism which inhabits at 
the east coast of Korea and it has been considered as a 
promising source for bio-functional materials. To investigate 
anti-inflammatory effects of H. aurantium lipids, Glycolipid, 
phospholipid, and triglyceride were extracted and then macro-
phages proliferation, nitric oxide production and gene expres-
sion levels in LPS-stimulated RAW264.7 cells were evaluated. 
Twenty four hour after treatment on LPS-stimulated RAW264.7 
cells with H. aurantium lipids, the NO production decreased in 
dose-dependent. Moreover, H. aurantium lipids effectively 
suppressed the expression of inflammatory cytokines, TNF-α, 
IL-1β and IL-6, from LPS-stimulated RAW264.7 cells. It was also 
demonstrated that the expression of COX-2 was dose-depen-
dently suppressed. Moreover, H. aurantium lipids decreased 
phosphorylation of NF-κB, p-65, p38, ERK1/2 and JNK, key 
biomarkers for NF-κB and MAPK pathways, suggesting that H. 
aurantium lipids provide anti-inflammatory effects through NF-
κB and MAPK signaling. These results indicated that sea squirt 
H. aurantium has a potential source for anti-inflammation.

P11 -035

Immune-regulatory effect of Arctoscopus japonicus egg 
lipid in RAW264.7 cells

Weerawan Rod-in1*, Chaiwat Monmai1, Seokhyeon Go1, 
A-yeong Jang2, Ji-eun Kim2, Min Jeong Kim1, Woo Jung Park1

1Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea, 2Department of 
Wellness Bio-Industrial, Gangneung-Wonju National 
University, Korea

Arctoscopus japonicus eggs contain lipid to modulate the 
immune system. To investigate immune-enhancement and the 
anti-inflammatory effect of A. japonicus egg lipid, RAW264.7 
cells were used. Firstly, the anti-inflammatory effect of A. 
japonicus egg lipid, cell proliferation, nitric oxide (NO) produc-
tion, and pro-inflammatory associated gene expression were 
evaluated using LPS-stimulated RAW264.7 cells. Our results 
showed that A. japonicus egg lipid decreased NO production in 
dose-dependent. A. japonicus egg lipid also down-regulated 
iNOS as well as pro-inflammatory associated genes such as IL-1
β, IL-6, TNF-α, and COX-2. Secondly, the immune-enhancement 
effect of A. japonicus egg lipid, cell proliferation, NO produc-
tion, and pro-inflammatory associated gene expression were 
evaluated uisng RAW264.7 cells. Our results showed that A. 
japonicus egg lipid increased NO production in a dose-depen-
dent manner. Moreover, A. japonicus egg lipid also up-regulated
iNOS as well as pro-inflammatory associated gene such as IL-1
β, IL-6, TNF-α, and COX-2. These results suggest that A. japonicus
egg lipid may be a potential lipid source for immune-stimula-
tion and anti-inflammation.

P11 -034

Citrus junos peel extract by high hydrostatic pressure 
and cellulolytic enzyme protects against BPDE-induced 
cell damage

Jin Woo Kim1*, Bo Byeol Hwang1, Jung Min Chae1, Dong Hun 
Lee1, Gi Tak Shin1, Hyung Taek Cho1, Wan Heo1, Jin Hyup 
Lee1, Wan Sik Jung2, Young Jun Kim1

1Department of Food and Biotechnology, Korea University, 
Korea, 2Immunotech, Korea

Organic components within particulate matter (PM) of combu-
stion-derived materials may play an important role in the 
correlation between air pollution and adverse health effect on 
the respiratory system. One of these organic components, 
polycyclic aromatic hydrocarbons (PAHs), has been shown to 
produce a wide variety of the adverse health effects. An air 
toxic PAH, benzo[a]pyrene (B[a]P), is a component of combus-
tion-derived PM. In particular, B[a]P has been shown to induce 
apoptosis in human B cells, lung fibroblast cell because B[a]P 
cause DNA damage and ROS through its metabolite B[a]P diol 
epoxide (BPDE). We hypothesized that extract of Citrus junos
peel (CJP), treated by cytolase, pectinase cocktail, combined 
with high hydrostatic pressure (HHP) processing, prevent 
B[a]P-induced lung apoptosis by inhibiting oxidative damage 
using H460 human lung cells. This study provides the inform-
ation on the effects of enzyme- and HHP-assisted extraction of 
CJP on the increased content of the bioactive compound such 
as Naringenin against BPDE-induced damage of H460 cells. In 
summary, enzyme-treated CJP extraction increased cell viability 
and reduced apoptosis in BPDE-treated H460 cells.

P11 -036

Proximate composition and antioxidant activity of 
purple Jerusalem artichoke (Helianthus tuberosus L.) by 
drying method

Kyoungnam Jin1*, So-Ah Kim1, Eun-Jeong Jeong1, Yong-Suk 
Kim1

1Department of Food Science & Technology, Chonbuk 
National University, Korea

This study was investigated the antioxidant activity of purple 
Jerusalem artichoke (Helianthus tuberosus L.) according to the 
drying method for use in food processing. Purple Jerusalem 
artichoke was dried by freeze-drying (FD) and hot-air drying 
(HAD) method. Jerusalem artichoke by drying method was 
analyzed about moisture, crude ash, crude protein, crude fat 
and inulin. The phenolic compounds contents of purple 
Jerusalem artichoke were measured at 0.24±0.01 (FD) and 
0.47±0.02 mg/g (HAD), respectively. The contents of flavonoid 
compounds were showed higher HAD (10.98±0.28 mg/g) then 
FD (3.96±0.02 mg/g). Antioxidant activity was measured by 
DPPH radical scavenging activity, ABTS, FRAP and metal 
chelating activity. DPPH radical scavenging activity of Jerusalem 
artichoke were showed higher HAD (80.49±0.50%) then FD 
(69.24±0.67%). In addition, the results of ABTS and FRAP 
analysis were measured higher HAD (31.37±0.11 and 
37.95±0.57 mM Trolox equivalent) then FD. Based on the 
results of this experiment, it was appropriate to use hot-air 
dried powder of purple Jerusalem artichoke for functional 
foods.
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Whitening and antiwrinkle effect by fermented rice 
bran extracts

Min Jeong Shim1*, Nuntinee Ritthibut2, Seung-Taik Lim1,2

1Department of Food Bioscience and Technology, Korea 
University, Korea, 2Department of Biotechnology, Korea 
University, Korea

A number of functional cosmetic materials have been deve-
loped to inhibit skin-darkening and wrinkling. However, most of 
the cosmeceuticals are expensive and exhibit toxicity when 
excessively used. In this study, rice bran fermented by fungi 
(Trichoderma reesei  and Aspergillus candidus) was used as a 
raw material for the natural cosmeceuticals. Rice bran extracts 
were classified by the duration of fermentation (non- 
fermented, day 2, 4, 6, 8, 10, 12, and 14), and the solution 
type(D.W/ EtOH 50%/EtOH 95%) used in extraction process. 
Overall, the results showed no significant correlationship 
between the duration of fermentation and the whitening and 
anti-wrinkling effects detected by responsible enzymes 
(tyrosinase and elastase, respectively). However, some samples 
showed significant activity in the inhibition of enzymes than 
control (non-fermented). Most noticeable sample was Tricho-
derma reesei Day 2 extracted by 50% ethanol which showed 
almost 10 times higher activities for tyrosinase inhibition than 
control (3.33%). In general, samples extracted by water 
showed highest tyrosinase inhibition and those extracted by 
EtOH50% showed highest elastase inhibition.

P11 -039

The administration of Curcuma longa L. attenuates 
skeletal muscle atrophy induced by dexamethasone in 
mice

Shintae Kim1*, Hyejin Jeong1, Ok-Kyung Kim1,2, Yanghee You1,3, 
Minseok Cha4, Jeongmin Lee5, Kyungmi Kim6, Woojin Jun1,2

1Division of Food and Nutrition, Chonnam National University 
Korea, 2Research Institute for Human Ecology, Chonnam 
National University, Korea, 3University Industry Liaison Office 
of CNU, Chonnam National University, Korea, 4SDC R&D 
Center, Korea, 5Department of Medical Nutrition, Kyung Hee 
University, Korea, 6Department of Biofood Analysis, Korea Bio 
Polytechnic, Korea

In the present study, we aimed to determine whether water 
extract of Curcuma longa L. (CLW) mitigates the development 
of dexamethasone-induced muscle atrophy. Mice were divided 
into three groups; control group (CON), dexamethasone induced 
muscle atrophy group (DEX), and dexamethasone induced 
muscle atrophy with administration of CLW group (D-CLW). 
DEX and CLW received dexamethasone 10 mg/kg body 
weight/day for 14 days and gavage water and CLW for 14 days, 
respectively. CON received PBS and gavage water. Body weight, 
grip strength, and calf thickness were measured for 14 days. 
Muscle weight were measured after sacrificed. Suppression of 
grip strength induced by dexamethasone was increased in the 
CLW compared to DEX, even body weights of DEX and CLW 
were decreased by dexamethasone. The calf thickness showed 
similar results as grip strength. The muscle weight was 
significantly increased CLW compared to DEX. These results 
suggest that administration of CLW have a potential function 
for prevention of the muscle atrophy.

P11 -038

Inhibitory effect of Eriobotrya japonica on 
ethanol-induced alcoholic liver disease in HepG2/2E1 
cells

Jeong-Eun Mun1*, Jeongjin Park1,2, Ok-Kyung Kim1,2, Yanghee 
You1,3, Yoo-Hyun Lee4, Jeongmin Lee5, Kyungmi Kim6, Woojin 
Jun1,2

1Division of Food and Nutrition, Chonnam National University, 
Korea, 2Research Institute for Human Ecology, Chonnam 
National University, Korea, 3University Industry Liaison Office 
of CNU, Chonnam National University, Korea, 4Department of 
Food and Nutrition, University of Suwon, Korea, 5Department 
of Medical Nutrition, Kyung Hee University, Korea, 
6Department of Biofood Analysis, Korea BioPolytechnic, Korea

Alcoholic liver disease (ALD) refers to liver damage caused by 
excess alcohol intake. The liver is the primary site of ethanol 
metabolism, as hepatocytes have the major ethanol metaboli-
zing enzymes such as cytochrome P450 2E1 (CYP2E1) which is 
higher level in the liver than any other tissue. Production of ROS 
is generated during the catalytic cycle of CYP2E1, which cause 
not only cellular damage but also fat accumulation in the liver. 
This study aimed to examine the potential effect of Eriobotrya 
japonica extracted from water (EJW) on preventing ALD. First, we 
examined cytotoxicity effect of EJW in HepG2 cells transfected 
with human CYP2E1 (HepG2/CYP2E1). EJW was no measureable 
cytotoxicity up to 200 μg/mL. Then, HepG2/CYP2E1 cells were 
treated EJW with ethanol (250 mM) for 3 days. EJW treatment 
group showed sufficiently hepatoprotective effect by increasing 
cell viability and decreased intracellular ROS production 
compared to ethanol treatment group. And EJW treatment 
inhibited the over fat accumulation caused by ethanol in 
HepG2/2E1 cells. These results suggest that EJW has potential 
positive effects in ethanol-induced liver disease.

P11 -040

The effect of improving, preventing, and treating 
obesity of fermented stockfish of alaska pollack skin 
(FSAP H-I, II)

Min Suk Lee1*, Soon A Kang1

1Hoseo University, Korea

In this study, the effect of improving, preventing and treating 
obesity of fermented stockfish of Alaska pollack (Theragra 
chalcogramma) skin (FSAP) was examined. FSAP H-I was made 
by traditional roasting manufacturing process, Ku Geung Ku Po 
and solid fermentation with sticky rice. In order to observe the 
effect of body weight control on DIO (diets induced obesity) 
model. The experimental animals were divided into seven 
groups. As a result, the body weight gain during the 6-week 
study period was significantly lower than the NC group in the 
dose-dependent manner. In the biochemical parameters, total 
cholesterol triglyceride and LDL-cholesterol were decreased in 
the dose-dependent reduction group compared with the NC 
group. In particular, the blood glucose tolerance test showed a 
dose-dependent improvement in FSAP H-I, II comparing with 
the NC group. Therefore, we observed the body weight control, 
blood glucose and blood lipid improvement of the FSAP H-I, II 
by the high fat fed obesity model. These results suggest that 
FSAP H-I, II is a more promising nutraceutical or medicinal 
agent for inhibition of obesity or inflammation-related diseases.



525

2018 KoSFoST International Symposium and Annual Meeting

P11 -041

Comparison of marker compounds and antioxidant 
activity in muknamul of Aster scaber Thunb. and 
Cirsium setidens Nakai

Sang Mi Jung1*, Seong Il Heo1, Moon Jin Ra1, Young Han 
Kim1, Jeong Ran Park1, Sun Young Kim1

1Hongcheon Institute of Medicinal Herb, Korea

We extracted of frozen dried and steamed then dried 
(muknamul) of Aster scaber Thunb. and Cirsium setidens Nakai 
to confirm efficacy and composition changes in muknamul. The 
muknamul is one of the traditional ingredients that is boiled 
and dried for long storage. We were studied that the contents 
of isochlorogenic acid A and pectolinarin as the maker com-
pounds in the extracts were measured and the antioxidative 
efficacy by total polyphenolic compound, flavonoid content, 
and DPPH radical scavenging activity were evaluated. In 
addition, RAW264.7 cell line was used to evaluate the immune 
enhancement effect by the extract treatment. Isochlorogenic 
acid A and pectolinarin components were no significant 
differences in composition and the total polyphenol content 
was relatively higher than frozen dried ones. Antioxidant 
activity was higher in the 70% alcohol extract than in the 
boiling water extract. On the other hand, the immune 
enhancement effect was relatively high in the boiling water 
extract. These results suggest that muknamul extracts of Aster 
scaber Thunb. and C. setidens Nakai could be considered as 
good sources of natural antioxidants and functional food 
ingredients. 

P11 -043

Anti-inflammatory effect of Aspergillus oryzae NK 
fermented ginger extract

Jeong Eun Kwon1*, Hyun Jin Baek2, Da Eun Lee1, Chan Won 
Kim1, Yoon Jung Yang2, Yong Joon Jeong2, Se Chan Kang1

1Department of Oriental Medicine and Biotechnology, Kyung 
Hee University, Korea, 2Genencell Co., Ltd., Korea

Ginger is a root plant used as a spice in Asia and has been 
known to be effective in anti-inflammation and pain suppres-
sion. There are many report that fermented ginger with intes-
tinal microbe has effective more than non-fermented. Futher-
more in this study, we fermented ginger extract using micro-
organism named Aspegillus oryzae NK and HPLC analysis, the 
change of compound after fermentation was confirmed. To 
determine the comparative the efficacy between ginger extract 
(GE) and fermented GE (FGE), the anti-oxidant effect of both 
extracts were evaluated using ORAC assay. The anti-inflam-
matory effect was evaluated using NO assay and qRT-PCR in 
RAW 264.7 cells. As a result, both anti-oxidant and anti-inflam-
matory effects were higher in FGE than GE. In addition, the 
expression of inflammatory markers (COX-2, iNOS, IL-6, and 
IL-1B) in the FGE treated group was reduced more than in the 
GE. Thus, we have found that FGE can aid in anti-inflammtion 
and is available for health improvement resource as a heath 
functional food (HFF).

P11 -042

Comparison of efficacy between Fagopyrum 
esculentum and F. tatarium for metabolic disease

Se Chan Kang1*, Hyun Jin Baek1, Chang Won Kim1, Da Eun 
Lee1, Jeong Eun Kwon1

1Department of Oriental Medicine and Biotechnology, Kyung 
Hee university, Korea

Buckwheat is a kind of grain, with two major types Fagopyrum 
esculentum (FE) and F. tatarium (FT). They has been reported 
for anti-diabetic, anit-obestiy, anti- hepatitis effects, etc., 
Howerver, it has not establised for systemic metabolic disease. 
For this reason, we carried out HPLC analysis to confirm the 
difference in their compounds and comparative study for 
evaluation of the differentic effect with 2 types of buckwheat. 
The anti obesity and anti diabetic effect of FE and FT were 
evaluated using adipocyte differentiation assay in 3T3-L1 cells 
and glucose uptake in C2C12 cells, respectively. Also, the non 
alcoholic fatty acid improvement effect of FE and FT was 
evaluated using lipid accumulation assay in HepG2 cells. In this 
study, HPLC analysis in FT showed that rutin and quercetin 
contained much more than FE. The effects of adipocyte 
differentiation, α-glucosidase activity, lipid accumulation and 
glucose uptake activity by FT was much more active than FE. 
Therefore, FT is more effective for the improvement of 
metabolic disease such as obesity, diabetes and non alcoholic 
fatty liver compared to FE.

P11 -044

Sleep-promoting effects of the GABA/theanine mixture 
in vertebrate models

Suhyeon Kim1*, Jaehyi Jang1, Yejin Ahn1, Hyung Joo Suh2

1Department of Integrated Biomedical and Life Sciences, 
Graduate School, Korea University, Korea, 2Department of 
Public Health Sciences, Graduate School, Korea University, 
Korea

The objective of this study was to evaluate the effect of 
GABA/theanine mixture on the sleep time and quality by 
selecting the optimum mix ratio of GABA and theanine. 
Pentobarbital-induced sleep test was applied to find proper 
concentration for sleep promoting effect of GABA, theanine, 
and mixture. Electroencephalogram (EEG) analysis was 
performed to investigate total sleeping time and sleep quality. 
Real-time PCR was applied to investigate whether the sleep- 
promoting mechanism of GABA/theanine mixture involved 
transcriptional processes. In this study, a mixture of GABA and 
theanine showed that the shortening effect on the sleep 
latency and prolonging effect on the sleeping time in mice. 
Orally administered GABA/theanine mixture significantly 
increased the amount of NREM sleep compared to control 
(p<0.01) and the wake time was significantly decreased 
compared the others (p<0.05). The GABA/theanine mixture 
also had significant effect on the mRNA levels of GABAA-R, 
GABAB-R1, and GABAB-R2 compared to control (p<0.001, 
p<0.01, and p<0.01, respectively). Our results suggest that the 
combination of GABA and L-theanine are more effective than 
either GABA or L-theanine alone.
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P11 -045

Isomaltulose improves endurance capacity in mice

Jung Il Kwon1*, Singeun Kim2, Minjung Choo2, Woo Young 
Jang2, Hyung Joo Suh3

1Human Milk R&D Team, Maeil Dairies, Co., Ltd., Korea, 
2Department of Integrated Biomedical and Life Sciences, 
Graduate School, Korea University, Korea, 3Department of 
Public Health Sciences, Graduate School, Korea University, 
Korea

We investigated the effect of isomaltulose on the endurance 
capacity of BALB/c mice during swimming as isomaltulose is 
known to affect endurance due to slow hydrolysis and slower 
absorption in the intestine. While the swimming time of the 
CON group (sucrose) showed a tendency to decrease with 
time, the group that consumed sweeteners with low GI index 
tends to increase gradually. The change in blood glucose level 
before and after exercise showed the lowest level of change in 
isomaltulose-FOS (Fructo-oligosaccharide) and isomaltulose-IS 
(inverted sugar) group showed a significant difference in 
comparison to CON (p<0.05). The change in blood lactate level 
showed significantly lower level of change in FOS, IS and 
PAL100 (isomaltulose) group than CON (p<0.05). Creatine 
phosphokinase (CPK) was significantly lower in PAL100 group 
(836.0 U/l) and lactate dehydrogenase (LDH) was significantly 
lower in FOS, IS and PAL100 group than CON group (p＜0.05) in 
serum. IS showed a significant difference of GSH compared 
CON and PAL20 group (p＜0.05). IS and FOS in 20% isomal-
tulose syrup seems to increase endurance time because of 
lower rate of absorption and lower level of GI.

P11 -047

Anti-inflammatory activity of ethyl acetate fraction 
from safflower seeds on RAW264.7 macrophages

Jae In Lee1*, Seung Mi Hwang1, Seon Mi Ko1, Jong Hoon 
Jeong1, Hye Young Lee1, Dong Joong Im1

1Institute of Jinan Red Ginseng, Korea

The aim of this study was to investigate the anti-inflammatory 
effect of the safflower seeds extract, which was extracted with 
80% EtOH and successively partitioned with n-hexane, 
chloroform, ethyl acetate, and water-saturated n-butanol. To 
evaluate the anti-inflammatory effects, each solvent fraction 
was determined the anti-inflammatory effect on the lipopoly-
saccharide (LPS)-induced RAW264.7 cells. Among the solvent 
fraction, safflower seeds extract-ethyl acetate fraction (SSE-EA) 
extremely reduced nitric oxide amount compared to the 
control. SSE-EA showed no cytotoxicity below 0.25 mg/mL 
(MTT assay). SSE-EA inhibited protein and mRNA expression of 
inducible nitric oxide synthase (iNOS) in the inducible enzymatic 
pathway using the concentration-dependent manner. Also 
SSE-EA significantly reduced activation of pp38 protein in 
mitogen- activated protein kinases (MAPKs) pathway and 
decreased nuclear factor-κB (NF-κB) in the nucleus. These 
results demonstrated that SSE-EA regulated the inflammatory 
mediators and NF-κB, which led to the reduction of inter-
leukin-1β (IL-1β), interleukin-6 (IL-6), and iNOS expression.

P11 -046

Anti-inflammatory effect of a mixture of Dendrobium 
officinale (DE) in airway epithelial cells

Min Geun Suh1*, Kyungae Jo1, ChanHyuk Park1, Hyung Joo 
Suh2

1Department of Integrated Biomedical and Life Sciences, 
Graduate School, Korea University, Korea, 2Department of 
Public Health Sciences, Graduate School, Korea University, 
Korea

Recent rapid changes in the environment and pollution of 
foreign substances, soot, tobacco, dust, and other foreign 
matter invaded from the outside have been shown to be 
effective in suppressing airway inflammation due to allergic 
inflammation and asthma caused by inflow through the 
respiratory tract. Anti-inflammatory activity and inhibitory 
effect of Dendrobium officinale (DE) via mucin production were 
measured in Raw cell and NCI cell, airway epithelial cell lines, 
to confirm inflammatory-protection. The extracts of 500 μg/mL 
and 1000 μg/mL showed no toxicity, and the inhibitory activity 
of inflammatory cytokines was significantly increased at higher 
concentrations. The inhibition mechanism of inflammation was 
confirmed by MAPK Pathway, one of the inflammatory signa-
ling pathways, and the increased concentration of extracts 
showed significant decrease in protein expression of JNK, p38 
and ERK of MAPK family. According to the above results, the DE 
extract puffed with 7.5 kgf is effective as a material for 
inhibiting airway epithelial inflammation, and it can be 
developed as a functional food later through further studies.

P11 -048

Effect of autumn olive fruit on adiponectin expression 
in db/db mice

Jung In Kim1*, Hee Jin Baek1, Ae Jin Jo1

1Department of Smart Foods and Drugs, Inje University, Korea

It was reported that consumption of extract of autumn olive 
(Elaeagnus umbellate, EU) fruit improved insulin resistance and 
alleviated hyperglycemia in db/db mice. This study was carried 
out to investigate the effect of autumn olive fruit on adipo-
nectin protein expression in db/db mice. Six-week-old male 
db/db mice were fed AIN-93G diet or diet containing 0.4% (low 
AO (LAO) group) or 0.8% freeze-dried ethanol extract of 
autumn olive fruit (high AO (HAO) group) or 0.04% acarbose 
for 7 weeks. Serum adiponectin levels were measured by 
ELISA. Adiponectin protein expression of adipose tissue was 
determined by Western blot analysis. Serum adiponectin levels 
of HAO group were significantly increased compared with the 
control and acarbose groups (p<0.05). Consumption of HAO 
significantly increased adiponectin expression compared with 
the control and acarbose groups. These results indicate that 
autumn olive fruit could alleviate hyperglycemia partly by 
overexpression of adiponectin in db/db mice.
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P11 -049

Rice bran supplement improves on menopausal 
symptoms in ovariectomized rats

Min Young Um1*, Seoungmok Cho1, Jaekwang Lee1, Jiyun 
Ahn1, Tae Youl Ha1, Minseok Yoon1, Seonjin Lee1

1Korea Food Research Institute, Korea

Menopause refers to a series of physiological and mental 
problems that result from a decrease in estrogen. In addition 
to the loss of fertility, the symptoms include hot flush, 
depression, insomnia, dyslipidemia, osteoporosis, and vaginal 
dryness. We investigated the effect of rice bran supplement 
(RBS) in a rat model of menopause. Female SD rats were 
randomly divided into three groups: OVX group, OVX+17β
-estradiol group, and OVX+RBS group. After 16 weeks, 
depression-like behavior was assessed in the sucrose prefe-
rence test and forced swimming test (FST), respectively. Also, 
lipid metabolism in blood and liver were investigated. RBS 
significantly decreased the immobility time of OVX rats in the 
FST. In OVX rats, the administration of RBS significantly 
decreased total cholesterol and free fatty acids. In addition, the 
levels of hepatic total lipids, triglycerides, and cholesterol were 
significantly lower in the OVX+RBS group compare with the 
OVX group. Similar whit this, RBE decreased mRNA levels of 
SREBP-1, ACC, FAS, and SCD-1. Therefore, these results suggested 
that RBE has a marked antidepressant-like effect and the 
potential to improve hepatic lipid metabolism in OVX rats.

P11 -051

Nrf2-mediated anti-inflammatory effects of methanolic 
extracts from Heracleum moellendorffii in LPS-treated 
RAW264.7 cells

Hyeon Ji Song1*, Key Whang1, Syng-Ook Lee1

1Department of Food Science and Technology, Keimyung 
University, Korea

In the present study, antiinflammatory effects of methanolic 
extracts from aerial part (APE) and root (RE) of Heracleum 
moellendorffii and their underlying mechanisms were investi-
gated in lipopolysaccharide (LPS)-treated RAW264.7 cells. Both 
APE and RE significantly decreased LPS-induced production of 
nitric oxide (NO) in a dose-dependent manner, however, RE 
was more active (IC50=468.95 μg/ml) than APE (IC50=10.34 μ
g/ml). APE and RE decreased protein and mRNA expressions of 
inducible NO synthase (iNOS) in LPS-treated RAW264.7, and it 
was also found that downregulation of this inflammatory gene 
expression was not associated with MAPK/NF-κB signaling 
pathways. Further mechanistic studies demonstrated that APE 
and RE decreased LPS-induced iNOS expression, in part, 
through upregulation of Nrf2-mediated HO-1 expression. 
These results suggested that APE and RE represent potential 
sources of natural anti-inflammatory agents, and further 
studies are necessary to determine their anti-inflammatory 
effects in vivo.

P11 -050

Identification of an NR4A1 antagonistic peptide from 
mealworm protein hydrolysates and its antiproliferative 
effects in cancer cells

Hye-Rin Cho1*, Key Whang1, Syng-Ook Lee1

1Department of Food Science and Technology, Keimyung 
University, Korea

There is increasing evidence that the orphan nuclear receptor 
NR4A1 exhibits pro-oncogenic activities in most tumors and 
thereby represents a novel target for chemotherapy. To identify 
new NR4A1 antagonistic peptides, in this study, protein hydro-
lysates (<1 kDa) were prepared from mealworm by enzymatic 
hydrolysis and their inhibitory effects on NR4A1-dependent 
transactivation were examined in MiaPaCa-2 pancreatic cancer 
cells. The most active protein hydrolysate, flavourzyme hydro-
lysate, was fractionated by C18 solid phase extraction with 
various concentrations of methanol (MFM0, MFM10, and 
MFM60), and MFM0 which showed the highest inhibitory 
effect on NR4A1 transactivity was further separated by 
reversed phase HPLC into four fractions. From the fraction 1, 
the most active fraction, 8 different peptides (MFPs 1-8), 
including 1 tripeptide, 6 tetrapeptides, and 1 heptapeptide, 
were identified by LC-MS/MS analysis. MFP8, a heptapeptide 
(831.38 Da), was finally selected as the most active NR4A1 
inhibitor after screening of eight synthetic MFPs and nine MFP8’s 
analogs, and treatment with MFP8 inhibited cell proliferation 
and induced apoptosis in various human cancer cell lines.

P11 -052

Effect of fatty acids and gamma irradiated fatty acids 
on epithelial permeability in intestinal monolayer cells 

Hayoung Park1*, Jong-Heum Park1, Beom-Seok Song1, 
Jae-Kyung Kim1, Jae-Ho Kim1

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea

The purpose of this study is to investigate the effect of 
irradiated and non-irradiated fatty acids (Saturated fatty acids: 
lauric acid and stearic acid, Unsaturated fatty acids: linoleic 
acid and γ-linolenic acid) on epithelial permeability in a model 
of intestinal epithelium. Caco-2 monolayer cells were used to 
measure epithelial permeability and transepithelial electrical 
resistance (TEER). Effect of 300 µM of irradiated and nonirra-
diated fatty acids treatments in the culture medium during 24 
h were compared. In transport experiments, irradiated linoleic 
acid delayed TEER development and increased paracellular 
epithelial permeability compared with nonirradiated. Increased 
paracellular epithelial permeability were greater with irradi-
ated γ-linolenic acid than with γ-linolenic acid treatment. 
Although saturated fatty acids did not show any change 
between irradiated and non-irradiated fatty acids. It concluded 
that some gamma irradiated unsaturated fatty acids have more 
powerful function to intestinal barrier than non-irradiated fatty 
acids and also show that gamma irradiation could be used as 
an effective method for adjustment epithelial permeability.
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Anti-obesity effect of carnosic acid depends upon the 
regulation of reactive oxygen species production and 
scavenging in 3T3-L1 cell model

DaeKun Lee1*, SangHyun Lee1, FangFang Wang1, SeongLae 
Jo1, HaeDong Jang1

1Hannam University, Korea

Non-toxic level of ROS has been reported to be involved in the 
adipocyte differentiation from 3T3-L1 cells. The objective of 
this study is to investigate the suppressive effect of carnosic 
acid (CA) in adipocyte differentiation by regulation of ROS 
production and scavenging. The adipocyte differentiation was 
potently attenuated by CA. The ROS level reached to a 
maximum level at two days in adipocyte differentiation. CA 
attenuated the expression of NADPH oxidase 4, p47phox. In 
addition, CA suppressed the expression of transcription factor 
such as C/EBPα, C/EBPβ, PPAR γ, and NF-κB involved in 
adipocyte differentiation. Furthermore, CA induced phase II 
antioxidant enzyme expression meditated by Nrf2. These 
results indicated that the inhibitory effect of CA on the diff-
erentiation of 3T3-L1 cells into adipocyte can be accomplished 
by regulating ROS production and scavenging. Consequently, 
the regulation of ROS generation may be the crucial factor in 
inhibitory effect of CA on adipogenesis, further implying ROS as 
a prime target of obesity control.

P11 -055

The potential of butein for prevention of obesity in 
diet-induced obese mice

Seo-Hyuk Chang1*, No-Joon Song1, Suji Kim1, Jin Hee Choi1, 
Dong-Ho Lee1, Min Ju Seo1, Ui Jeong Yun1, Kye Won Park1

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

Induction of brown-like adipocytes within white adipose tissues 
in rodents protected against the development of diet-induced 
obesity and its related metabolic diseases. These observations 
led to a consensus that activation of BAT can be considered as 
a new strategy for counteracting obesity and the associated 
metabolic disorders. We showed the treatment of butein 
prevents weight gain and improves glucose metabolism in 
diet-induced obese (DIO) mice. Butein treatment caused white 
adipose tissue (WAT) browning, which was assessed by UCP1 
staining and measurement of mRNA expression of UCP1 in 
WAT. Furthermore, butein increased total energy expenditure 
in DIO mice, also improved cold resistance. The therapeutic 
effects of butein were associated with increased body tem-
perature and upregulated browning genes such as Ucp1, 
Prdm16, Cidea and Prdm4. Taken together, butein showed 
preventive effects on obesity and metabolic diseases in DIO 
mice. Butein might be used as a promising strategy to 
discovery therapy for obesity and other metabolic disorders.

P11 -054

Inhibitory effect of carnosic acid on RANKL-induced 
osteoclastogenesis by ROS regulation via NADPH 
oxidase 1 and Nrf2 signal pathway

Seong-Lae Jo1*, DaeKun Lee1, SangHyun Lee1, FangFang 
Wang1, HaeDong Jang1

1Hannam University, Korea

Reactive oxygen species (ROS) are known to be involved in the 
maintenance of redox homeostasis and various cellular 
signaling pathways. The purpose of this study is to investigate 
the suppressive effect of carnosic acid (CA) by regulation of 
ROS during RANKL-induced osteoclast differentiation. The 
potent inhibitory effect of CA on RANKL-induced osteoclast 
differentiation was observed using TRAP staining and multi- 
nuclear osteoclast cell counting assay. In addition, the sup-
pressive effect of CA on ROS and O2∙ production dose- 
dependently increased between 1 and 20 μM. Furthermore, CA 
attenuated translocation of Nox1 activated factor, p47phox, to 
the membrane and diminished RANKL-induced ROS generation 
by activating Nrf2 and its transcriptional targets. These results 
indicate that CA inhibits RANKL-induced osteoclastogenesis by 
maintaining redox homeostasis through regulation of ROS 
production and scavenging.

P11 -056

Sulfuretin prevents obesity and type 2 diabetes in high 
fat diet induced obesity mice

Suji Kim1*, Seo Hyuk Chang1, Min Ju Seo1, Jinhee Choi1, A 
Reum Lee1, Dongho Lee1, Kye Won Park1

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

The global obesity epidemic and associated metabolic diseases 
require alternative biological targets for new therapeutic stra-
tegies. In this study, we showed that a phytochemical sulfuretin 
suppressed adipocyte differentiation of preadipocytes and 
administration of sulfuretin to high fat diet-fed obese mice 
prevented obesity and increased insulin sensitivity. These 
effects were associated with a suppressed expression of 
inflammatory markers, induced expression of adiponectin, and 
increased levels of phosphorylated ERK and AKT in metabolic 
tissues. To elucidate the molecular mechanism of sulfuretin in 
adipocytes, we performed microarray analysis and identified 
activating transcription factor 3 (Atf3) as a sulfuretin-respon-
sive gene. Sulfuretin elevated Atf3 mRNA and protein levels in 
white adipose tissue and adipocytes. Consistently, deficiency of 
Atf3 promoted lipid accumulation and the expression of 
adipocyte markers. These results highlight and the usefulness 
of sulfuretin as a new anti-obesity intervention for the pre-
vention of obesity and its associated metabolic diseases.
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Identifying adipocyte-related genes via gene expression 
profiling assay by using anti-adipogenic phytochemicals

A Reum Lee1*, Dong Ho Lee1, Seo Hyuk Chang1, Min Ju Seo1, 
Suji Kim1, Jinhee Choi1, Kye Won Park1

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

Adipocyte differentiation is determined by a number of trans-
criptional cascades. We treated already known anti-adipogenic 
phytochemicals (resveratrol, butein, sulfuretin and fisetin) for 
12 hours to C3H10T1/2 cells. By transcriptional profiling 
analysis, we identified genes that commonly regulated. In 
response to the four anti-adipogenic compounds, Cxcl1, Ho-1, 
Phf16 levels were increased and G0s2, Pnpla3 levels were 
decreased at least 2 folds. G02 and Pnpla3 expressions were 
very particular to adipose depots according to tissue expres-
sion profiles. Cxcl1, Ho-1, Phf16 genes were rather universal 
but with significant expression in adipose tissues. During 
adipogenic processes of C3H10T1/2 cells, other four genes 
were significantly increased but Cxcl1 was decreased. Loss of 
function studies of Phf16 and Pnpla3, newly identified as 
adipogenic genes, displayed the regulatory roles of these genes 
during adipocyte differentiation. In 3T3-L1 cells, Phf16 or 
Pnpla3 knockdown study showed suppression of lipid accu-
mulation and expression of adipocyte markers. These results 
together identified the hitherto unknown roles of Phf16 and 
Pnpla3 in adipogenesis.

P11 -059

Anti-proliferative and anti-metastatic effect of morin by 
modulating of signaling pathway, cell cycle, 
transcription factor, and MMP-9 expression on bladder 
cancer EJ cells

Yujin Park1*, Sung Lyea Park1, Byungdoo Hwang1, Yujeong 
Gho1, Youngjin Roh1, Sung-Kwon Moon1

1Department of Food and Nutrition, Chung-Ang University, 
Korea

Previous studies have shown that morin exerts diverse 
pharmacological activities. In this study, we investigated the 
inhibitory activity of morin on bladder cancer EJ cells. Morin 
significantly inhibited EJ cell proliferation, which was related to 
the G1-phase cell cycle arrest together with the reduced 
expression of cyclin D1, cyclin E, CDK2, and CDK4 via increased 
expression of p21WAF1. Morin also increased ERK1/2 
phosphorylation and decreased JNK and AKT phosphorylation 
without altering the p38 MAPK phosphorylation levels. Morin 
treatment suppressed the migration and invasion of EJ cells in 
wound-healing and transwell cell invasion assays. Zymographic 
and electrophoretic mobility shift assays showed that morin 
suppressed the expression of matrix metalloproteinase-9 
(MMP-9) via repression of the binding activity of AP-1, Sp-1, 
and NF-kB. Taken together, these results provided a novel insight 
into the use of morin in the prevention of bladder cancer.

P11 -058

Oxyresveratrol suppresses obesity and improves 
glucose metabolism by increasing energy expenditure

Jinhee Choi1*, Suji Kim1, Seo-Hyuk Chang1, A Reum Lee1, 
Dong Ho Lee1, Min Ju Seo1, Kye Won Park1

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

Oxyresveratrol, a natural compound isolated from mulberry 
(Morus alba L.) fruits and twigs, has been shown to have 
various biological effects such as anti-inflammatory, anti-oxida-
tive, anti-viral, and anti-obesity. However, the mechanisms of 
preventing obesity is underlying. To investigate the actions of 
anti-obesity of oxyresveratrol, mouse C3H10T1/2 and prea-
dipocyte 3T3-L1 cells were treated with oxyresveratrol during 
adipocyte differentiation and assessed by Oil-Red-O staining 
and measurement of adipocyte markers with qPCR. Oxyre-
sveratrol suppressed lipid accumulation and adipocyte 
differentiation. Furthermore, Oxyresveratrol in high-fat diet-fed 
mice decreased weight gains and improved insulin sensitivity. 
Compared to the high-fat diet group, oxyresveratrol treated 
mice showed increased energy expenditure without affecting 
food intake, lipid contents in feces, and physical activities. 
Thus, oxyresveratrol inhibits obesity and improves glucose 
homeostasis by the increased energy expenditure.

P11 -060

Protective obesity effect of soybean sprouts on high-fat 
induced obesity animal model

Min-Ah Kim1*, Chang Hee Han1, Su Hyun Bang1, Min Kyeong 
Geum1, Hyun-Gyeong Bae1, Mi-Ja Kim1

1Department of Food and Nutrition, Kangwon National 
University, Korea

The present study was performed to examine the effects of 
soybean sprouts on body weight, adipose tissue weight, and 
blood lipid profiles in high-fat induced obesity mice model. 
Mice were then randomly divided into four groups with 8 mice 
per group, and fed experimental diet for 12 weeks; STD group, 
HFD group, and HFD containing 3 or 5% soybean sprout group 
(HFD+SS3 or HFD+SS5), respectively. Administration of soybean 
sprout significantly reduced HFD-induced body weight and 
epididymal fat accumulation (p<0.05). The 12-week weight 
gain was 8.10% for STD, 15.5% for HFD, 13.04% for HFD+SS3, 
and 12.33% for HFD+SS5, compared with the initial weight of 
each groups. Liver and epididymal fat weight of HFD+SS5 were 
decreased by 0.91 and 0.58%, compared with that of HFD, 
respectively. Also, TG and TC in plasma were significantly 
reduced by soybean sprouts 3% supplementation compared to 
HFD (p<0.05). Plasma TG and TC were significantly decreased in 
HFD group supplemented with 3% soybean sprouts compared 
to HFD. Therefore, the results of this study indicated that 
soybean sprouts seem to be suitable for use in food and 
nutraceutical applications for anti-obesity effect.
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DATS-mediated inhibition of proliferation, migration, 
and invasion is promoted by angiopoietin-like protein 
4 in bladder cancer cells

Byungdoo Hwang1*, Sung Lyea Park1, Yujin Park1, Yujeong 
Gho1, Youngjin Roh1, Sung-Kwon Moon1

1Department of Food and Nutrition, Chung-Ang University, 
Korea

Diallyl trisulfide (DATS), a bioactive sulfur compound in garlic, 
has been highlighted due to its strong anti-carcinogenic activity. 
Although the inhibitory effect of DATS on the proliferation and 
metastasis of bladder cancer cells has been demonstrated, the 
involved molecular players remained largely unidentified. In 
the current study, we explored possible molecular markers to 
monitoring clinical responses to DATS-based chemotherapy. As 
a result, through microarray gene expression analysis, ANGPTL4, 
PLCXD1, and MMP3 were identified as candidates of molecular 
targets of DATS. Among them, ANGPTL4 is a critical cofactor 
implicated in the ATM/CHK2/Cdc25c/p21WAF1/Cdc2 cascade, 
MAPK (ERK1/2, JNK, and p38) and AKT signaling pathways, 
which led to the G2/M-phase cell-cycle arrest in the DATS- 
mediated growth inhibition of EJ cells. In addition, our data 
demonstrated that ANGPTL4 further enhanced the inhibitory 
effect of DATS on MMP-9 expression by further suppressing 
NF-κB, AP-1, and Sp-1 activities. Taken together, ANGPTL4 
regulates DATS-mediated inhibition of proliferation, migration, 
and invasion of EJ cells, and thus, has potential as a prognostic 
marker for bladder cancer patients.

P11 -063

Neuroprotective effect of green tea seed oil against 
amyloid beta-induced learning and memory 
dysfunction in ICR mice

Jong Min Kim1*, Seon Kyeong Park1, Jin Yong Kang1, Su Bin 
Park1, Seul Ki Yoo1, Hye Ju Han1, Ga-Hee Jeong2, 
Seong-kyeong Bae2, Kyoung Hwan Cho2, Jong Cheol Kim2, Ho 
Jin Heo1

1Division of Applied Life Science (BK21 Plus), Institute of 
Agriculture and Life Science, Gyeongsang National University, 
Korea, 2Institute of Hadong Green Tea, Korea

This study aimed to evaluate the ameliorating effect of green 
tea (Camellia sinensis) seed oil (GTO) on H2O2-induced PC12 
cells and amyloid beta (Aβ)1-42-induced cognitive dysfunction 
in ICR mice. GTO showed improvement of cell viability and 
reduced reactive oxygen species (ROS) production in H2O2- 
induced PC12 cells. To evaluate spontaneous alternation behavior, 
short-term memory, spatial learning acquisition and long-term 
memory, Y-maze, passive avoidance and Morris water maze 
tests were conducted. Also, GTO presented protective effects 
on behavioral and memory dysfunction in Aβ1-42-induced mice. 
GTO considerably protected cerebral antioxidant system by 
reducing malondialdehyde (MDA) levels and improving 
superoxide dismutase (SOD) and reduced glutathione (GSH) 
contents. It significantly regulated the cholinergic system of 
acetylcholine (ACh) contents, acetylcholinesterase (AChE) acti-
vities, and AChE expression.

P11 -062

Effect of 7 fermented medicinal herbal mixtures on 
antioxidative capacity and oxidative stability

Min-Ah Kim1*, Chang Hee Han1, A Young Jeong1, Hae Jin 
Jung2, Hyun Sook Kim2, Mi-Ja Kim1

1Department of Food and Nutrition, Kangwon National 
University, Korea, 2Woori El Bio, Ltd., Korea

Seven fermented medicinal herbal mixtures were made by 
fermenting Buckwheat, Solomon's seal, mate, Job's tears, 
Angelica, Goji Berry, and Gastrodia elata Blume in proportions. 
This study was conducted to investigate the antioxidant activity 
and oxidative stability of 7 fermented medicinal herbal mixtures. 
The 80% ethanol extract of 7 fermented medicinal herbal 
mixtures showed reduction of DPPH radical scavenging activity 
by 16.1, 29.7, and 57.7% at 0.125, 0.250, 0.50 mg/mL, 
respectively. The ABTS radical cation scavenging activities and 
the FRAP value also exhibited a similar pattern. The amounts of 
conjugated diene and ρ-anisidine value produced by lipid 
oxidation in bulk oil system were significantly reduced 
compared to the control (p<0.05). These results suggested that 
ethanol extract of 7 fermented medicinal herbal mixtures had 
significant antioxidative activity and oxidative stability and thus 
could be used as natural antioxidants.

P11 -064

Ameliorating effects of dried persimmon against 
cognitive deficit in TMT-induced mice

Jong Min Kim1*, Seon Kyeong Park1, Jin Yong Kang1, Su Bin 
Park1, Seul Ki Yoo1, Hye Ju Han1, Sung-Il Oh2, Chul-Woo Kim2, 
Uk Lee2, Ho Jin Heo1

1Division of Applied Life Science (BK21 Plus), Institute of 
Agriculture and Life Science, Gyeongsang National University, 
Korea, 2Division of Special Forest Products, National Institute 
of Forest Science, Korea

This study was conducted to assess the antioxidant capacity 
and protective effect of dried persimmon (Diospyros kaki) on 
H2O2-induced hippocampal HT22 cells and trimethyltin (TMT)- 
induced ICR mice. The dried persimmon had high total 
phenolic compounds, total flavonoid contents and antioxidant 
activities by suppressing the malondialdehyde (MDA) contents, 
ABTS and DPPH radical, and presented neuroprotective effects 
in HT22 cells by conducting the cell viability and reactive 
oxygen species (ROS) production. The dried persimmon ameli-
orated behavioral and memory deficits using Y-maze, passive 
avoidance and Morris water maze tests in trimethyltin 
(TMT)-induced mice. Also, the dried persimmon protected the 
antioxidant system by regulating cerebral MDA level, 
superoxide dismutase (SOD) and reduced gluthathione (GSH) 
contents. Also, the dried persimmon regulated the cholinergic 
system by controlling the acetylcholine (ACh) level and 
acetylcholinesterase (AChE) activity and expression.
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P11 -065

The effect of harvesting time on antioxidant activity of 
aronia

Inhwa Han1*
1Department of Food and Nutrition, Kwangju Women's 
University, Korea

Aronia is remarked with the high content of anthocyanin. 
Anthocyanin has heath benefit including antioxidant activity, 
inhibiting cardiac disease and vision improvement. This study 
analyzed the antioxidant activity of aronia fruit harvested in 
different time to examine the effect of harvesting time on the 
activity. Aronia was harvested at every 5 days to 15 days and 
extracted with 80% ethanol. Ethanol extract of aronia was 
applied to examine total phenolic content and flavonoid 
content, DPPH and ABTS radical scavenging activity, and 
reducing power. Total phenolic content was the highest in the 
aronia harvested first of the year and it decreased with the 
harvesting time. Aronia harvested 15 days after first harvest 
showed the lowest total phenolic content. However flavonoid 
content did not exhibit significant difference between samples. 
DPPH radical scavenging activity was also the highest in the 
first-harvested aronia and aronia harvested 5 days after 
showed the lowest activity. First-harvested aronia also exhibited 
the highest ABTS radical scavenging activity and reducing 
power. The result implied that first-harvested aronia has the 
strongest antioxidant activity.

P11 -067

Water extract of Vaccinium oldhami fruit pomace 
alleviates lipid accumulation via decreasing AMPK 
signaling pathway

Hyun-A Kim1*, Young-Hyeon Lee1, Ju-Hyeon Lim1, Yeon-Jin 
Bae1

1Department of Food and Nutrition, Mokpo National 
University, Korea

Vaccinium oldhami is a Korean native tree, which is deciduous 
and shrub tree with broad leaf. The present study was carried 
out to investigate the lipid-lowering effect of Vaccinium 
oldhami fruit pomace water extract (VOPW) in the HepG2 cells. 
VOPW is a pulpy residue of VO, which was produced in abund-
ance during the manufacturing process of VO liquor. HepG2 
cells were treated with VOPW and the expression of the genes 
involved in lipogenesis was examined. Treatment of VOPW 
showed an increase in phosphorylated AMP-activated protein 
kinase (p-AMPK) expression. The VOPW induced increase in 
p-AMPK expression resulted in increasing phosphorylation of 
its down-stream protein acetyl-CoA carboxylase (ACC), thereby 
decreasing the expression of ACC. Furthermore, VOPW signifi-
cantly reduced the expression of sterol regulatory element 
binding protein-1c (SREBP-1c), the key transcription regulator 
involved in lipogenesis and its down-stream protein fatty acid 
synthase (FAS). Our results suggested that lipid lowering effect 
of VOPW might be partially mediated by the down regulation 
of SREBP-1c and FAS gene expression, possible by activation of 
the AMPK signaling pathway.

P11 -066

Gold@platinumnanoseeds inhibits proliferation and 
invasion of bladder cancer EJ cells via modulation of 
signaling pathways, cell cycle regulators, and 
transcription factor-mediated MMP-9 expression

Yujeong Gho1*, Jo-Won Lee1, SungLyea Park1, Byungdoo 
Hwang1, Yujin Park1, Youngjin Roh1, Bokyung Moon1, 
Sung-Kwon Moon1

1Department of Food Nutrition, Chung-Ang University, Korea

Although the diverse biological properties of nanoparticles 
(NPs) have been studied intensively, research into their mecha-
nism of action is relatively rare. In this study, we investigated 
the molecular mechanisms of the inhibitory activity of 
heterometallic gold@platinumnanoseeds (Au@Pt-NSs) against 
the proliferation of EJ bladder cancer cells compared with 
human urothelial cells (HUCs). We observed that treatment of 
Au@Pt-NSs inhibited the proliferation of EJ cells by inducing 
G1-phase cell cycle arrest. Of the G1 cell cycle regulators, 
CDK2, CDK4, cyclin D1, cyclin E and p21WAF1 participated in 
the inhibitory pathway of Au@Pt-NSs. In addition, treatment of 
Au@Pt-NSs led to upregulation of phospho-p38 MAPK and 
downregulation of phospho-AKT in EJ cells. Au@Pt-NSs 
inhibited the migration and invasion of EJ cells effectively by 
suppressing MMP-9 activity, which was demonstrated by the 
reduced binding activities of NF-κB and Sp-1 motifs. In 
conculusion, our data represent novel insight into developing 
chemotherapeutic reagents and provide useful informationto 
monitor patients under Au@Pt-NSs-based chemotherapy.

P11 -068

Red pepper seed induced apoptosis was caused by 
hypophosphorylation of Akt and regulation of Bcl-2 
family in 3T3-L1 cells

Hyun-A Kim1*, Hwa-Jin Kim2, Mi-Kyoung You1, Min-Sook Kim2

1Department of Food and Nutrition, Mokpo National 
University, Korea, 2Hisol Inc., Korea

A decrease in the number of adipocytes through apoptosis of 
mature adipocytes plays an important role in preventing 
obesity. This study examined the pro-apoptotic effect of red 
pepper seed water extract prepared at 4ºC (RPS4) in 3T3-L1 
cells. Apoptosis and the expression of AMP-activated protein 
kinase (AMPK), Akt and B-cell lymphoma 2 (Bcl-2) family 
proteins [Bcl-2, Bcl-2-associated death promoter (Bad), Bcl-2 
like protein 4 (Bax), Bal-2 homologous antagonist/killer (Bak)] 
were measured in mature 3T3-L1 cells treated with RPS4. RPS4 
treatment for 24 h did not have an apparent cytotoxicity on pre 
and mature 3T3-L1 cells. RPS4 significantly increased the 
phosphorylation of AMPK. Furthermore, RPS4 induced the 
apoptosis of mature adipocytes via hypophosphorylating 
protein kinase B (Akt), increasing the expression of pro- 
apoptotic proteins, Bak, Bax, and Bad, and reducing the 
expression of anti-apoptotic proteins, Bcl-2 and p-Bad. These 
finding suggest that RPS4 can reduce the numbers of adipo-
cytes and can be used as a potential therapeutic substance for 
prevention and treatment of obesity.
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Comparisons of anti-lipogenic effect of Vaccinium 
oldhami fruit extracts in HepG2 cells

Hyun-A Kim1*, Young-Hyeon Lee1, Ju-Hyeon Lim1

1Department of Food and Nutrition, Mokpo National 
University, Korea

Much evidence indicates that AMP-activated protein kinase 
(AMPK) is involved in regulating hepatic lipogenesis and may 
be a therapeutic target of non-alcoholic fatty liver disease. 
Anti-lipogenic effect of various extracts of Vaccinium oldhami
fruit (VO) were investigated for development of natural 
materials used in bio-industries. HepG2 cells were treated with 
50% ethanol extract (VOE) or liquor of VO (VOL), or water 
extract of VO pomace (VOPW) at the concentration of 100 μ
g/mL for 24 h. The expression of the genes involved in hepatic 
lipogenesis was compared among the extracts. Treatment of 
VOL or VOPW showed an increase in phosphorylation of AMPK 
and its down-stream protein acetyl-CoA carboxylase (ACC). 
Moreover, treatment of VOSW reduced the expression of sterol 
regulatory element binding protein-1c (SREBP-1c), the key 
transcription regulator involved in lipogenesis, and its down- 
stream protein fatty acid synthase (FAS). Our results suggest 
that VO extracts show inhibitory effect on lipogenesis in HepG2 
cells and VOPW shows the most powerful anti-lipogenic effect 
among three extracts of VO determined by the expression of 
p-AMPK and SREBP-1c.

P11 -071

Effect of heat load by half-body immersion on 
metabolic syndrome regulating factors in middle aged 
women

Jeon Beom Lee1*, Hye-Jin Lee2, Hee-Kyoung Kim1

1Department of Physiology, College of Medicine, 
Soonchunhyang University, Korea, 2Global Graduate School of 
Healthcare, Soonchunhyang University, Korea

The purpose of this study was to examine the effect of heat 
load on metabolic syndrome regulating factors in middle-aged 
women. As a heat load, half-body immersion into hot water 
was performed in an automated climate chamber. Subjects 
were composed of heat load group (age=45.9±4.7 years) and 
15 control group (age=46.9±3.5 years). Eighteen female 
volunteers were heat load to 30-min half-body immersion in 
hot water (42±0.5°C) at the same time of day on alternate days 
for 8 weeks (January to February 2017). All experiments were 
performed in an automated climate chamber. Heat load group 
had a significant lower value in body weight, BMI and % fat. 
Furthermore, blood glucose, cortisol and hS-CRP had a 
significantly lowered after 8 weeks of heat load. In addition, 
serum serotonin, thyroid, orexin, fibroblast growth factor 
(FGF21), adiponectin and irisin levels were significantly 
increased compared to control group. From these results, it 
was suggested that serotonin, thyroid, orexin, FGF21, adipo-
nectin and irisin have a crucial role in metabolic syndrome 
regulating factors in middle-aged women.

P11 -070

Comparisons of anti-adipogenic effect of red pepper 
seed water extracts prepared at 4˚C and 60˚C in 3T3-L1 
cells

Hyun-A Kim1*, Hwa-Jin Kim2, Mi-Kyoung You1

1Department of Food and Nutrition, Mokpo National 
University, Korea, 2Hisol Inc., Korea

Anti-adipogenic effect of red pepper seed water extract 
prepared at 4°C (RPS4) and 60°C (RPS60) was imvestigated in 
3T3-L1 adipocytes. The treatment of RPS4 or RPS60 suppressed 
the lipid accumulation and the expression of adipocytes- 
associated proteins: peroxisome proliferator-activated receptor-
γ (PPAR-γ), CCAAT/enhancer-binding proteins α (C/EBP α), 
sterol regulatory element binding protein-1c (SREBP-1c), as 
well as fatty acid synthase (FAS) and acetyl-CoA carboxylase 
(ACC). However, the anti-adipogenic effect of RPS4 was more 
obvious than that of RPS60 as compared by % of control. 
Although 50 μg/mL of RPS4 and RPS60 similarly reduced lipid 
accumulation, the cell viability in RPS4-treated cells was higher 
than that in RPS60-treated cells. 75 µg/mL of RPS4 reduced 
lipid accumulation up to 45% of control, which was lower than 
100 µg/mL of RPS60. In addition, RPS4 increased the phos-
phorylation of AMP-activated protein kinase (AMPK) more 
effectively than RPS: at 50 μg/mL, RPS4 increased the 
phosphorylation of AMPK much more than RPS60. These 
finding suggest that RPS4 can be used as a more potential 
therapeutic substance for prevention and treatment of obesity.

P11 -072

Antioxidant properties and oxidative stability of 
coriander seeds (Coriandrum sativum L.) ethanol 
extract in vitro assay and bulk oil system

Changhee Han1*, Min-Ah Kim1, HyeYoon Ha1, SeongHyeon 
Kim1, Jae-Cheol Lee1, Mi-Ja Kim1

1Department of Food and Nutrition, Kangwon National 
University, Korea

Coriander is used worldwide as a spice. It is an important 
culinary herb that is more fragrant when dry than fresh, and is 
aromatic, warm, and slightly bitter. This study was conducted 
to investigate the antioxidant activity and oxidative stability of 
coriander seeds ethanol extract (CSEE) through in vitro assay 
and bulk oil system. The CSEE exhibited DPPH radical and ABTS 
radical cation scavenging activities, representing 55.0 and 
80.7% at 0.5 and 1.0 mg/mL in dose dependent manner, 
respectively. Additionally, the FRAP value was equal to 284.1μ
M ascorbic acid equivalent at 1.0 mg/mL concentration. 
Oxidation in bulk oil system was monitored by determination 
of conjugated diene and ρ-anisidine value. In 9 h of oil 
oxidation, conjugated diene and ρ-anisidine value was signifi-
cantly reduced to 8.27 and 40.82% at 100 ppm concentration 
of CSEE compared with the control (p<0.05). These results 
demonstrated that the antioxidant activity and oxidative 
stability of CSEE was significantly changed in a concentration 
dependent manner. It could be used as a natural compound for 
lipid oxidation inhibitors.
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P11 -073

Optimization of conditions and antioxidant and 
anti-inflammatory activities of extract from liriope

Heami Sung1*, Wonchul Jung2, Honghyun Kim2, Woncheong 
Kim2

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea,2 Dago Co., Ltd., Korea

This purpose of this study was to determine the optimization 
of extract conditions and antioxidant and anti-inflammatory of 
extract from Liriope. This study was investigated the antioxi-
dant and anti-inflammatory activities from Liriope. The yield, 
antioxidant and anti-inflammatory activities of Liriope extract 
(LE) were investigated with various extraction solvents, tempe-
ratures, and times. The results indicate that the optimum 
extraction solvent, temperature, and time were hot water, 
90°C, and 3 h, respectively. The extraction yield of LE was 
41-42%. The DPPH scavenging activity was 28-30% at 100 
mg/mL of LE, and the ABTS scavenging activities was 48-51% of 
at 100 mg/mL of LE. In order to effectively anti-inflammatory 
agents, we examined the inhibitory effects on the production 
of lipopolysaccharide (LPS)-induced NO in RAW 264.7 cells. 
Among the extracts, LE (hot water, 90°C, and 3 h) showed the 
highest NO inhibition effect. Finally, the extraction solvent, 
temperature and time were selected as water, 90°C and 4 hour, 
respectively. Consequently, the extraction conditions for 
Liriope were optimized and statistically confirmed.

P11 -075

In vitro sucrase inhibitory activities of major phenolic 
compounds isolated from keun-nun-jami varieties

Hanna Kang1*, Tae-Yang Kim1, Yu-Ri Kang1, Dae-Won Kim1, 
Jung-Yun Lee1, Sung-Gil Hong2, Young-In Kwon1

1Department of Food and Nutrition, Hannam University, 
Korea, 2Erom R&D Center, Korea

In the current study, we evaluated phenolic profile of Keun- 
nun-Jami (KNJM), a variety of rice in South Korea. The KNJM 
extracts against rat intestinal sucrase was investigated in vitro. 
Ethyl alcohol extract of KNJM bran had the highest sucrase 
inhibitory activity by ethyl alcohol extract of whole KNJM. The 
extracts were compared to selected specific phenolics detected 
in the extracts using HPLC. Taxifolin, a flavanonol, a type of 
flavonoid, was isolated from the extract of KNJM along with 
three known compounds. Their structures were elucidated by 
extensive spectroscopic analysis, including 1D and 2D NMR, 
and FTICR-MS. Taxifolin, a major phenolic compound in KNJM 
extract had high sucrase inhibitory activity relevant for 
post-prandial hyperglycemia. These results suggested that 
KNJM which has high Taxifolin content has the potential to 
contribute as a dietary supplement for controlling postprandial 
hyperglycemia.

P11 -074

In vitro rat intestinal sucrase inhibitory activities of 
bioactive ingredients isolated from Astragalus 
propinquus extracts

Tae-Yang Kim1*, Jung-Yun Lee2, Hanna Kang1, Jong-Il Yoo2, 
Young-In Kwon1

1Department of Food and Nutrition, Hannam University, 
Korea, 2Protainworks, Korea

In the screening of anti-hyperglycemic compounds from the 
extract of Astragalus propinquus, several bioactive ingredients 
were isolated and identified from a water extract of Astragalus 
propinquus. Isomucronulatol-7-β-D-O-glucoside (IMG) was 
identified by 1D/2D NMR, MS, and HPLC analysis. To prove the 
anti-hyperglycemic effect of purified IMG, inhibitory activities 
of IMG against porcine pancreatic α-amylase and rat intestinal 
α-glucosidases (sucrase, maltase, glucoamylase) were 
investigated. Furthermore, antioxidant activity of IMG was also 
evaluated by oxygen radical absorbance capacity (ORAC) 
method. IMG had a high antioxidant and sucrase inhibitory 
activity (0.331 mM, IC50) relevant for potentially managing 
post-prandial hyperglycemia. Although we need further in-vivo 
and clinical trials, these results suggested that Astragalus 
propinquus which has high Isomucronulatol-7-β-D-O-glucoside 
content has the potential to contribute as a dietary supple-
ment for controlling postprandial hyperglycemia.

P11 -076

Calorie restriction effect of heat-processed onion 
extract (ONI) using in vitro and in vivo animal models

Hanna Kang1*, Yu-Ri Kang1, Hwang-Yong Choi1, Jung-Yun 
Lee1, Soo-In Jang1, Jung-Bae Oh2, Hae-Dong Jang1, Young-In 
Kwon1

1Department of Food and Nutrition, Hannam University, 
Korea, 2Institute of Functional Foods, KunpoongBio CO., Ltd., 
Korea

The antioxidant and anti-hyperlipidemic effects of onion and its 
extracts have been reported well. However, very limited 
information on anti-hyperglycemic effect and bioactive ingre-
dients is available in heat-processed onion extracts. To prove 
the enhancement of anti-hyperglycemic effect and Amadori 
rearragement compounds (ARCs) content by heat-processing in 
onion extract, a correlation between the anti-hyperglycemic 
activity and the total content of ARCs of ONI was investigated. 
ONI has a high content of ARCs and had high rat small 
intestinal sucrase inhibitory activity relevant for the potential 
management of postprandial hyperglycemia. The maximum 
blood glucose levels in ONI-treated group were significantly 
decreased by about 8.7% in sucrose loading tests, respectively. 
These results indicate that ARCs in onion extract produced by 
heat-processing have anti-diabetic effect by suppressing 
carbohydrate absorption via inhibition of intestinal sucrase, 
thereby reducing the postprandial increase of blood glucose. 
Therefore, enhancement of ARCs in onion by heat-processing 
might be a good strategy for the development of the new 
product on the management of hyperglycemia.
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The effect of garlic or/and tomato beverage on 
oxidation, inflammation and endothelial cell 
dysfunctions induced by high fat/glucose challenge test 
in healthy smoker men: A randomized, double-blind, 
placebo-controlled, cross-over trial

Kyeong Jin Kim1*, Yunyoung Kim1, Ji Sun Youn1, Eunseon 
Jeong1, Ji Yeon Kim1

1Seoul National University of Science and Technology, Korea

This study was objected to compare the effect of the garlic 
or/and tomato on inflammation, oxidation and endothelial 
dysfunction induced by high fat/glucose tolerance test in 
healthy male smokers. This trial was randomized, double-blind, 
placebo-controlled and cross-over study. The 41 healthy 
smoker men were randomly assigned to three test groups 
(garlic, tomato extract and the mixture) or placebo. Venous 
blood and urine was collected after ingestion for analysis. 
Garlic and tomato complexes were decreased in D-dimer, SAA, 
and MCP-3 compared to placebo. In the high-compliance 
sub-group, D-dimer, sVCAM-1, SAA, MCP-3, and IL-13 was 
significantly decreased. These results suggest that the con-
sumption of garlic or/and tomato may contribute to the 
improvement of the reduction of fibrin degradation product 
D-dimer, SAA, and biomarkers of cell adhesion, differentiation.

P11 -079

Garcinone C suppress proliferation of HCT116 colon 
cancer cells through regulating the hedgehog signaling 
pathway

Jing Chen1*, Jin Tae Kim1, Jae Seok Cho1, Hong Jin Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

In this study, we investigated the role of Garcinone C, one of 
xanthones isolated from mangosteen, on HCT116 colorectal 
cancer cells. Garcinone C significantly inhibit the proliferation 
of HCT116, suppressed the expression of cell cycle mediator 
cyclin D1 and pro-apoptotic BCL2, and increased the level of 
cleaved PARP and cleaved caspase 3 in a dose dependent 
manner. As an upstream regulator, Garcinone C decreased the 
phosphorylation of PI3K, AKT and mTOR as well as the 
expression of the Hedgehog signaling mediator, Gli1. The PI3K 
and AKT inhibitor LY294002 and rapamycin also found to 
inhibit the expression of Gli1, suggesting the involvement 
PI3K/AKT/mTOR signaling cascade in HCT116 colon cancer 
cells. Taken together, Garcinone C suppressed the proliferation 
of HCT116 via PI3K/AKT/mTOR /Hedgehog signaling and can be 
considered as a potent chemopreventive agent in colon 
carcinogenesis.

P11 -078

Enzymatic preparation and antioxidant activities of 
protein hydrolysates from Allomyrina dichotoma larvae 

Hee-Jeong Ryu1*, Hyun-Ji Song1, Syng-Ook Lee1

1Department of Food Science and Technology, Keimyung 
University, Korea

Allomyrina dichotoma larvae (ADL) extracts have been reported 
to exert multiple biological activities, and this study was carried 
out to evaluate antioxidant properties of ADL protein hydro-
lysates. Protein hydrolysates were prepared from ADL powder 
by enzymatic hydrolysis using five different proteases, and 
based on the results from the peptide contents and SDS-PAGE 
analyses, ADL treated with alcalase, neutrase or flavourzyme 
showed a high degree of hydrolysis (HD) value, whereas the HD 
value of those treated with bromelain or papain was minimal. 
According to the RC50 values of the three protein hydrolysates 
(< 3 kDa) obtained from three different antioxidant analyses, 
their antioxidant activities were similar. In addition, treatment 
with the alcalase hydrolysate (100-400 μg/mL) significantly 
inhibited linoleic acid peroxidation in a dose-dependent 
manner during 5 days of incubation. Antioxidant activities of 
alcalase hydrolysates from three different edible insects 
(mealworm, Protaetia brevitarsis larvae, and ADL) were also 
compared, and the results showed that the antioxidant 
activities of ADL were comparably higher than others.

P11 -080

Characterization of novel natural products from the 
roots of Oryza sativa L. that control adipocyte and 
osteoblast differentiation

Eunyong Choi1*, Chan Young Park1, Su-Man Yang1, Kun Hee 
Park2, Se Hun Jeon2, Hee-Jin Yang1, Seon-Hee Kim1, Ki-Moon 
Park2

1Sungkyun Biotech. Co., Ltd., Korea, 2Department of Food 
Science and Biotechnology, Sungkyunkwan University, Korea

Oryza sativa L. is consumed as a staple food globally, and its 
roots have been used as a traditional medical supplement in 
the eastern Asia for protection of stomach and lung. In this 
study, chemical examination of the EtOH extract led to the 
isolation and identification of a novel lignan compound, 
Oryzativols A, which is identified to be attributable to the 
activities from the active fraction using a bioactivity-guided 
isolation. We examined their effects on the adipocyte and 
osteoblast differentiation. Oryzativol A was able to reduce the 
production of lipid droplets in the adipogenically differentiated 
human C3H10T1/2 cells, and simultaneously promote MSC 
differentiation toward osteoblasts. Application of Oryzativol A 
suppressed gene expression of peroxisome proliferator activated 
receptor γ, which is presumed to be responsible for the 
reduced adipogenesis of the C3H10T1/2. Coincidently, Oryzativol 
A enhanced the gene expression of Runx2 which is a key 
molecule of differentiation into osteoblast in the mesen-
chymal stem cell line. These findings indicate a therapeutic 
potential of Oryzativol A for the treatment of obesity and 
osteoporosis, which are major symptoms of menopause.
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Efficacy of Artemisia annua L. extracts to improve liver 
function in fatty liver tissue

Chan-Young Park1*, Eunyong Choi1, Su-Man Yang1, Kun Hee 
Park2, Xue Yan Zhi2, Hye Jin Sim3, Jung Hyun Choi3, Ki-Moon 
Park2, Hee-Jin Yang1, Sung Hyun Ho3, Su-Jin Park3, Seon-Hee 
Kim1

1Sungkyun Biotech. Co., Ltd., Korea, 2Department of Food 
Science and Biotechnology, Sungkyunkwan University, Korea, 
3G&P Bioscience Co., Ltd., Korea

Artemisia Annua L. in Asteraceae family is well known for the 
anti-cancer and antibiotic activities. In this study, we tested 
efficacy of the extract of Artemisia Annua L. (EAA) on liver 
function of high fat diet (HFD)-induced fatty liver mouse. When 
C57BL/6J mice were fed with adjusted calories diet (45% Fat) 
or the diet (60% Fat) for 8 weeks, the body weight of the 
animals was increased by 30 and 48% relative to the baseline 
level, respectively. Oral administration of the water extract of 
Artemisia Annua L. (WEAA, 100 mg/Kg/day) also showed sup-
pressive effect of weight gain in the HFD animals, 9.96% weight 
reduction compared to weight of the drinking water control 
animals in the animals fed with adjusted calories diet (45% Fat) 
and 20.17% reduction in the ones fed with 60% fat diet, 
respectively. In addition to weight loss, EAA lowered the 
abnormal level of AST and ALT of HFD mice down to similar 
level as those in normal-diet animals. Taken together, our study 
suggested that Artemisia Annua L. is a promising nutraceutical 
candidate for improvement of fatty liver as well as mainten-
ance of liver health.

P11 -083

Hypolipidemic effects of collagen hydrolysate derived 
from skate skin in high fat diet-fed mice

Minji Woo1*, Yeong Ok Song1, Jeong Sook Noh2

1Department of Food Science and Nutrition, Kimchi Research 
Institute, Pusan National University, Korea, 2Department of 
Food Science and Nutrition, Tongmyong University, Korea

This study was investigated the lipid lowering effects of 
collagen hydrolysate derived from skate skin in high fat diet-fed 
mice. C57BL6/J mice were divided into 5 groups; Normal (NOR) 
and Control (CON) groups were given water while the three 
collagen groups were orally administered with collagen 
hydrolysate at a dose of 100 (CL100), 200 (CL200), or 300 
mg/kg bw/day (CL300) for 8 weeks (n=9/group). All mice fed 
high fat diet prepared with 60% kcal fat but NOR group fed 
chow diet. Compared to the control group, final body weight 
and visceral adipose tissue weight were reduced in the 
collagen groups (p<0.05). Collagen intake dose-dependently 
decreased the levels of TG, LDL-C, and free fatty acid in the 
plasma, whereas increased that of HDL-C (p<0.05). In addition, 
leptin level was diminished in the collagen groups whereas that 
of adiponectin was elevated (p<0.05). Furthermore, histological 
result showed the reduction of droplet size in adipose tissue of 
collagen-fed groups. Taken together, our findings indicated that 
collagen has the lipid lowering effect, in particular these effects 
of collagen were the greatest in the CL300 group followed by 
the CL200 and CL100 groups.

P11 -082

Total phenolic contents, total flavonoid contents, and 
antioxidant activities of flower and leaf extracts of 
Hydrangea macrophylla (Thunb.) Ser.

Mi-Ok Ko1*, Hee-Joo Kang1, Joon-Ho Hwang1, Kyong-Wol 
Yang1

1Jeju Love Co., Ltd., Korea

Flowers and leaves of Hydrangea macrophylla (Thunb.) Ser. 
were extracted using 70% ethanol, and their total phenol 
contents, total flavonoid contents, and antioxidant activity 
(DPPH and ABTS radical scavenging activities) were evaluated. 
Total phenolic content of flower extract (63.35 mg gallic acid 
equivalents (GAE)/100 g dry material) was 3.76-fold higher 
than that of leaf extract (16.85 mg GAE/100 g dry material). 
Total flavonoid content of flower extract (36.78 mg quercetin 
equivalents (QE)/100 g dry material) was 1.92 times higher 
than that of leaf extract (19.17 mg QE/100 g dry material). 
Flower extract (50.75 µg/mL) showed 1.82-fold higher DPPH 
radical scavenging activity (IC50) compared with leaf extract 
(27.90 µg/mL). However, ABTS radical scavenging activity (IC50) 
of flower extract (54.22 µg/mL) was almost the same as that of 
leaf extract (57.19 µg/mL). 70% Ethanol extract of flowers from 
Hydrangea macrophylla (Thunb.) Ser. may be used as 
functional food and cosmetic ingredients.

P11 -084

Decreased fat accumulation of functional kimchi made 
by mustard leaf and sea tangle juice in high fat 
diet-induced obese rats

Soon Ah Kang1,2*, Seon-Hye Ha1,2

1Department of Convergence Science and Technology, 
Graduate School of Venture, Hoseo University, Korea, 
2Institute of Health Industry, Hoseo University, Korea

Obesity is often related disturbances of lipid metabolism that 
lead to an increase in serum triglyceride and cholesterol 
concentrations, which are involved in the development of 
cardiovascular disease and liver disease. High fat diet-induced 
obese animals were treated with different doses of functional 
kimchi (250 and 500 mg/kg/day) for 56 days. Whole body, fat 
pad and liver were weighed. Hyperlipidemia and fatty liver 
were further evaluated. Functional kimchi made by mustard 
leaf and sea tangle juice significantly decreased liver, epidi-
dymal fat and body weights in high fat diet-fed mice, which 
were associated with decreased serum levels of triglycerides, 
total cholesterol, LDL, alanine transaminase and aspartate 
transaminase. Pathological analysis revealed of anticancer 
kimchi dose-dependently decreased the degree of fatty liver. 
These data suggest that functional kimchi up to 500 mg/kg/day 
is safe and able to decrease the degree of obesity and fatty 
liver diseases. Therefore, functional kimchi made by mustard 
leaf and sea tangle juice may be considered for use in improve 
fatty liver dysfunction and obesity.
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Effect of packaging films characteristics on the quality 
of salted baechu cabbage

Soon Ah Kang1,2*, Seung-Hee Kim1,2

1Department of Convergence Science and Technology, 
Graduate School of Venture, Hoseo University, Korea 
2Institute of Health Industry, Hoseo University, Korea

This study was conducted to investigate the effects of packa-
ging films characteristics on the quality of salted Baechu
cabbage. To determine quality in the salted Baechu cabbage, 
pH, acidity, salinity, cell counts of bacteria and texture changes 
of salted Baechu cabbages with five kinds of packaging was 
analyzed. Korean vegetable fermented food ‘Kimchi’ was 
fermented in five kinds of packaging (HP: High density poly-
ethylene, AP: Aluminium polyethylene, NP: Nylon polyamide, 
LP: Low density polyethylene, MF: Mirafresh) at 4°C for a 
period of 4 weeks. When salted Baechu cabbage packaged 
with MF film, its pH, acidity, microorganism counts and oxygen 
permeability showed similar trends to the salted Baechu
cabbage packaged with LP film. And to find the optimal 
qualitification for salted Baechu cabbage, Baechu cabbages 
were salted with 10% salt solution and packed with perme-
ability-controlled low-density polyethylene film. From these 
results, Baechu cabbages were salted with 10% salt solution 
and packed with permeability-controlled low-density polyethy-
lene film and MF film are the most suitable conditions keeping 
the quality of the salted Baechu cabbage.

P11 -087

Evaluation of skin toxicity and acidic polysaccharide 
content of red ginseng byproducts using enzyme-linked 
high pressure process (ELHPP)

Seul Gi Jang1*, Young A Jung1, Han Seung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology & Medical Converged Science, 
Dongguk University, Korea

As more and more people are interested in the health 
functional food, the consumption of the red ginseng is also 
increasing. By this increment, about 8,000 tons of ginseng 
byproducts are being made and discarded in a year. Thus there 
is a need to use red ginseng byproducts which contain several 
beneficial components. For this reason, this study was carried 
out to check the effects of one of red ginseng byproducts 
components; the acid polysaccharide. In this study, 3 samples 
of red ginseng byproducts were prepared by using different 
treatments; Red ginseng byproduct polysaccharide (RGBP), 
High pressure process red ginseng byproduct polysaccharide 
(HPP-RGBP), and Enzyme-linked High pressure process red 
ginseng byproduct polysaccharide -cellulase (ELHPP-RGBP- 
cellulase). Carbazole-sulfuric acid method was used to com-
pare acidic polysaccharide content, and cytotoxicity was 
evaluated by MTT and SRB assay using Raw cell. The acidic 
polysaccharide content was higher in the order of ELHPPRGBP, 
HPP-RGBP and RGBP, and HPP-RGBP was 36% higher than 
RGBP, and ELHPP-RGBP was 58% more acidic polysaccharide 
than RGBP. No cytotoxicity was observed at 300 ug/ml for all 
samples.

P11 -086

Anti-inflammatory effect of the hydrangea (Hydrangea 
serrata f. acuminata (Siebold & Zucc.) E.H. Wilson) in 
LPS-stimulated RAW 264.7 cells

Joon-Ho Hwang1*, Mi-Ok Ko1, Hee-Joo Kang1, Kyong-Wol 
Yang1

1Jeju Love Co., Ltd, Korea

Hydrangea (Hydrangea serrata f. acuminata (Siebold & Zucc.) 
E.H. Wilson) is native to Northeast Asia and widely cultivated in 
many parts of the world. In this study, we evaluated the 
anti-inflammatory effect of the 70% EtOH extract processed H. 
macrophylla (HME) in lipopolysaccharide (LPS)-stimulated RAW 
264.7 macrophage cells. HME inhibited expression of LPS- 
stimulated pro-inflammatory mediator such as nitric oxide 
(NO), tumor necrosis factor-α (TNF-α), interlukin-1β (IL-β), and 
interlukin-6 (IL-6) in RAW 264.7 macrophage cells. HME 
inhibited (IκBα) phosphorylation, degradation, suggesting that 
hydrangea from Jeju inhibits the production of inflammatory 
factors by inhibiting IκB-α degradation in LPS-induced RAW 
264.7 cells.

P11 -088

Enhanced bioactive compounds in germinated oats 
protect hepatic injury against t-BHP stimulation in 
HepG2

Ji Hae Lee1*, Koan Sik Woo1, Hyun-Joo Kim1, Byong Won 
Lee1, Yong-Hee Jeon1, Byoung-kyu Lee1, Yu Young Lee1

1Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

Oat (Avena sativa L.) is the nutritious crop containing the 
antioxidant phytochemicals such as avenanthramide. We 
germinated the oat for 24 and 48 h, and then analyzed the 
avenanthramide content and biological effect in HepG2. The 
oat extract contained 5.5 mg/g of avenanthramide and the 
contents was increased with the germination time (7.7 and 
11.3 mg/g after 24 and 48 h of germination, respectibly). In 
hepG2 cell, t-BHP stimulation induced cellular ROS level and 
the oxidative damage. However, oat extract recovered the 
cellular ROS and viability to 110 and 66% compared with the 
vehicle, respectively. Moreover, germinated oat showed 
stronger effect on cellular ROS scavenging compared with the 
vehicle and oat group (-57 and -67% vs. vehicle and oat). The 
protecting effect of oat was the result of activating the 
antioxidant pathway. Oat and germinated oat induce the γ-GCS 
and NQO1 translation involved in GSH biosynthesis and 
detoxification, respectively. In addition, oat and germinated 
oat inhibited the stress response factor HO-1. As a result, oat 
had strong antioxidant properties and protective effect against 
t-BHP damage, and the effects were improved with the 
germination.
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P11 -089

Effect of oleogel incorporated with high-fat diet on 
growth performance and serum lipids profile: In vivo
model

Utthapon Issara1*, Suhyun Park1, Juhee Park1, Jeongtaek 
Lim1, Suyong Lee1, JaeHwan Lee2, Jongil Lee3, Sungkwon 
Park1

1Department of Food Science and Biotechnology, Sejong 
University, Korea, 2Department of Food Science and 
Biotechnology, Sungkyunkwan University, Korea, 3Korea 
Tourist Supply Center Inc., Korea

This study aimed to determine the effect of oleogel on growth 
performance and blood characteristics in rats. The SD rats 
(n=32) were fed 4 experimental diets (regular diet control), 
control + 1.16% beeswax (BW), 12.25% beef tallow (BT) and 
6.12% BT+6.12% canola oil+1.16% BW (OG)) for 2 months. 
Body weight gain, dietary intake, liver weight, blood profiles 
(Blood glucose (BG), total cholesterol, triglycerides, HDL, LDL, 
VLDL, alkaline phosphatase (ALP), alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST) were determined 
Morphology of liver, heart and lipid droplets (LDs) were also 
analyzed. Our results showed that BT group had the highest 
body weight gain, but there was no difference in liver weight 
among groups. After 29 days, rats in OG group had desirable 
blood profiles showing lower levels of BG, serum lipids, AST, 
and ALT when compared with those in control (p<0.05). Also, it 
promoted a smooth of heart tissue. Hence, oleogel may deliver 
health benefit and it can be a good ingredient to reduce the 
risk factor of metabolic disease.

P11 -091

Saringosterol acetate suppresses hepatocellular 
carcinoma in zebrafish models

Eun-A Kim1*, Junseong Kim1, You-Jin Jeon2, Soo-Jin Heo1

1Jeju International Marine Science Center for Research & 
Education, Korea Institute of Ocean Science & Technology 
(KIOST), Korea, 2Department of Marine Life Sciences, Jeju 
National University, Korea

Hizikia fusiforme, an edible brown alga widely consumed in 
Korea, Japan, and China has been found to possess a number 
of potential biological functionalities. The present study 
assessed the potent anti-cancer effects of saringostrol acetate 
(SSA) isolated from the H. fusiforme towards the inhibitory 
effects on hepatocellular carcinoma in Hep3B cell. SSA mar-
kedly inhibited cancer cell growth, attenuating the population 
of cells in sub-G1 through PI3K/Akt/mTOR pathway. Further 
studies elaborate the therapeutic effects of SSA against 
diethylnitrosamin (DEN)-stimulated cancer in zebrafish model. 
DEN exposure caused a marked increase in reactive oxygen 
species (ROS) production, cell death, and expression of trans-
forming growth factor beta (TGFβ) and metalloprotease 2 
(MMP2) in zebrafish. However, treatment with SSA significantly 
downregulated DEN-induced ROS, cell death, and TGFβ and 
MMP2 expressions. These results support the potential 
anticancer effects of SSA and highlight its potential applications 
related to nutraceuticals or functional food to reduce the 
carcinogenic effect.

P11 -090

Effects of honeyberry on lipid accumulation and 
metabolism in high fat diet-induced mice model

Hae-Jeung Lee1,2*, Da-Hee Kim1, You-Suk Lee1,2, Jeong-Hyun 
Yoo2, Eun-Jung Park1,2

1Department of Food and Nutrition, Gachon University, Korea, 
2Institute for Aging and Clinical Nutrition Research, Gachon 
University, Korea

Major features of Honeyberry (HB) include a high ascorbic acid 
content and bioactive components such as anthocyanins, 
flavonoids, and low molecular phenolic acids. In present study, 
we examined the effects of HB on suppress fatty acid synthase 
and alleviate lipid accumulation in in vivo mice model. ICR mice 
were fed a 45% high fat diet (HFD) to induce body fat 
accumulation for 6 weeks and then they were fed HFD 
containing HB extracts (0.5, 1, and 2%) for another 6 weeks. 
We measured the hepatic mRNA level of fatty acid synthase 
(FAS), acetyl-CoA carboxylase (ACC), ATP-citrate lyase (ACL), 
and carnitine palmitoyltransferase (CPT). We also performed 
the histological analysis of liver and epididymal white adipose 
tissue. Our results revealed that HB supplementation decreased 
the size of the fat droplets in the liver and epididymal white 
adipose tissue. The lower hepatic mRNA levels were reported 
for FAS, ACC and ACL in the HB groups compared with HFD 
group. However, an increased mRNA level was reported for CPT 
in all the HB groups than those of the HFD groups. Our results 
suggested that HB might be exploited for functional foods and 
nutraceutical applications.

P11 -092

Cycloastragenol suppressed the adipogenesis through 
regulating the hedgehog signaling in 3T3-L1 
preadipocytes

Jin Tae Kim1*, Jing Chen1, Jae Seok Cho1, Hong Jin Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Adipogenesis including preadipocyte differentiation and 
adipocyte hyperplasia is a risk factor of obesity which can lead 
to the numerous metabolic disorders. Natural phytochemicals 
have been investigated in the regulation of adipogenesis and 
their anti-obesity activity. However, cycloastragenol (CAG) rich 
in the root of Astragalus membranaceus has not clearly inves-
tigated. Here, we found that CAG decreased the accumulation 
of lipid formation in 3T3-L1 adipocytes in a dose dependent 
manner as well as the expression of two major factor: the 
nuclear receptor peroxisome proliferator-activated receptor-γ 
(PPARγ) and the CCAAT/enhancer-binding protein α (C/EBPα). 
As an upstream regulator, the expression of Hedgehog 
signaling mediators Gli1 and Smo was significantly increased by 
CAG, indicating the regulation of the early stage of differ-
entiation of 3T3-L1 preadipocytes. These results suggest that 
CAG suppress the adipogenesis via activating the Hh signaling 
pathway.
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Synergistic effect of phenol-rich grape seed flour and 
heat-inactivated kefir lactic acid bacteria on 
high-fructose western-diet-induced obesity

ESeul Kim1*, Yun-Ju Cho1, Dong Hyeon Kim2, Kun Ho Seo2, 
Hyeon Gyu Lee1, Hyunsook Kim1

1Department of Food and Nutrition, Hanyang University, 
Korea, 2Center for One Health, College of Veterinary 
Medicine, Konkuk University, Korea

To determine health beneficial effect of combined polyphenol-rich
wine grape seed flour (GSF) and heat-inactivated kefir probiotic 
lactic acid bacteria (HLAB) on high-fructose western diet 
(HFWD)-induced obesity-related metabolic disease, C57BL/6J 
mice were fed a HFWD containing GSF (2.5 or 5%), HLAB, or 
both for 8 weeks. Supplementation of combined GSF and HLAB 
significantly improved HFWD-induced body weight, adipose 
and liver weight gain, hypertriglycemia, liver dysfunction bio-
markers. There were strong synergistical effects on these 
observations with combined GSF and HLAB compared to either 
GSF or HLAB only. Combined intake down-regulated expression 
of genes related to adipogenesis and inflammation, and 
up-regulated genes regulated to fatty acid oxidation in adipose 
tissue. In conclusion, combined consumption of GSF and HLAB 
may provide synergistic health benefits to combat fructose- 
derived obesity-metabolic disorders.

P11 -095

Inhibitory effect of red bean extract on sarcopenia in 
middle-aged mice

Changhee Kim1*, Jihee Yoo1, Jungmin Kim2, 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

Sarcopenia is a disease characterized typically by age-related 
loss of the muscle mass and function, muscle protein contents. 
Red bean (Vigna angularis) has long been consumed as an 
edible legume. The purpose of the present study was to 
investigate the inhibitory effect of red bean extract (RBE) on 
sarcopenia and elucidate its underlying molecular mechanism. 
Eighteen-month-old mice were orally administered RBE at the 
doses of 200 or 400 mg/kg/day for 2 months. Oral administra-
tion of BRE significantly improved the aging-reduced grip 
strength, exercise endurance, and hindlimb muscle weight. RBE 
also increased the sizes of muscle fiber reduced by aging. On 
the molecular level, RBE significantly reduced the mRNA 
expression of muscle ring finger (MuRF)-1 and muscle atrophy 
F-box (MAFbx; atrogin-1) for proteolysis by preventing the 
translocation of the Forkhead box O3a (FoxO3a). On the other 
hand, RBE stimulated the mammalian target of rapamycin 
(mTOR) pathway by activating the phosphatidylinositol 3 
kinase (PI3K)/Akt pathway. Overall, red bean could be used as a 
functional food ingredient to inhibit or delay the age-related 
muscle wasting by increasing muscle protein.

P11 -094

Evaluation of the in vitro glucose adsorption capacity 
and mode of α-glucosidase inhibitory activity of green 
tea extracts obtained by agitation and ultra-sonication 
extraction techniques

Protiva Rani Das1*, Kashif Ameer1, Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

The influences of different extraction techniques on glucose 
adsorption capacity and the mode of α-glucosidase inhibitory 
activity of green tea extracts were investigated. Aqueous green 
tea leaves powder extraction was carried out using agitation 
extraction (AE), ultra-sonication extraction (UE) at constant 
80°C with conventional extraction as the control (initial 80°C 
water) for 20 min each. The in-vitro glucose adsorption capa-
city was determined using a series of different concentrations 
of glucose. The inhibitory mode of green tea extracts on α
-glucosidase was determined according to Michaelis-Menten 
kinetics. The results showed that green tea extracts obtained 
by AE and UE techniques can significantly bind glucose than 
control extract. Additionally, green tea extracts showed the 
non-competitive mode of inhibition for α-glucosidase. The 
glucose adsorption capacity and α-glucosidase inhibitory effects 
of green tea extracts were mainly attributed to their bioactive 
polyphenolic contents. Thus, our result suggested that green tea 
extracts obtained by AE and UE techniques can potentially be 
used to control postprandial hyperglycemia.

P11 -096

Black giner extract attenuates obesity and 
obesity-mediated inflammation in high-fat diet-induced 
obese mice

Jihee Yoo1*, Dowan Kwon1, Changhee Kim1, Jungmin Kim2, 
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

Obesity, caused by an imbalance between energy intake and 
expenditure, has become a serious global public health problem. 
Obesity is associated with the inflammation. Kaempferia 
parviflora, also called as a black ginger, has been reported to 
possess various biological activities, such as anti-bacteria, and 
anti-allergy. In the present study, anti-obesity and anti-inflam-
matory activities K. parviflora extract (KPE) were investigated. 
Mice were fed high-fat diet for 8 weeks to induce obesity and 
then orally administered KPE at the doses of 50, 100, and 200 
mg/kg/day for another 8 weeks. KPE significantly decreased fat 
volume and fat weight without affecting food intake. Lipolysis- 
mediated enzymes, such as hormone sensitive lipase (HSL), 
adipose triglyceride lipase (ATGL), and AMP-activated protein 
kinase (AMPK) also were increased by KPE. Moreover, KPE 
suppressed the production of inflammatory cytokines, such as 
tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), and 
C-reactive protein (CRP) in adipose tissue and serum, respec-
tively. Overall, these results indicated that KPE might serve as a 
potential natural candidate to attenuate obesity and obesity- 
mediated inflammation.
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The extract of Chrysanthemum zawadskii ameliorates 
NLRP3 inflammasome activation in macrophages

Ha-Nul Lee1*, Joo-Hee Choi2, Ah-Ra Jang2, Ji-Yeon Park2, 
Jae-Hun Ahn2, Min-Ho Jo1, Gyeoung-Bin Park1, Young-Min 
Kim1, Jong-Hwan Park2

1Department of Food Science & Technology and BK21 Plus 
Program, Chonnam National University, Korea, 2Laboratory 
Animal Medicine, College of Veterinary Medicine and BK21 
Plus Project Team, Chonnam National University, Korea

Chrysanthemum zawadskii has been used in traditional 
medicine to treat various inflammatory diseases. However, the 
mechanism is unclear and previous studies have not been 
conducted in association with inflammasomes. In this study, 
we demonstrated the effects of C. zawadskii extract (CZE) on 
NLRP3 inflammasome in macrophages. It is known that the 
activation of NLRP3 inflammasome is achieved by two sequen-
tial steps; priming (signal 1) and assembly (signal 2). The 
release of IL-1β induced by NLRP3 agonists (ATP, nigericin and 
MSU) in LPS-primed macrophages was reduced by CZE in dose 
dependent manner. We also confirmed by immunoblotting 
that CZE inhibited NLRP3-dependent caspase-1 cleavage and 
IL-1β maturation, and prevented the assembly of NLRP3 
complex. Furthermore, CZE inhibited the NLRP3 inflammasome 
activation in macrophages by downregulating the transcriptional
priming signal, as evidenced by reduced gene expression of 
Nlrp3 and Il1b, and decreased NF-κB activation. These results 
suggest that C. zawadskii ameliorates NLRP3 inflammasome 
activation in macrophages and could be used to prevent the 
inflammatory diseases.

P11 -099

Anti-inflammatory and anti-atopic activity of Sargassum 
miyabei ethanol extract

Ji-hye Kim1*, Min-ji Kim1, kwang-Su Cho1, Ji-Yeon Shim1, 
Xiaotong Xu1, Da-hye Lee1, Gi-Eun Bark1, Koth-Bong-Woo-Ri 
Kim2, Dong-Hyun Ahn1

1Department of Food Science and Technology, Pukyong 
National University, Korea, 2Institute of Fisheries Sciences, 
Pukyong National University, Korea

In order to defense our body against infection or irritation, 
inflammatory response in immune system occur at the first 
time. Atopic dermatitis (AD) is a form of skin inflammatory 
reaction. To avoid atopic dermatitis and inflammatory diseases, 
natural resources have been widely developed as an alter-
native source and applied to food and medicines. Therefore, 
this study was carried out to verify the anti-inflammatory and 
anti-atopic effects of Sargassum miyabei ethanol extract 
(SMEE). In anti-atopic activity, the production of IL-4 and IgE in 
serum and IFN-γ, IL-4 and IL-5 in splenocytes were significantly 
reduced by SMEE. The reduction of dorsal skin edema and the 
number of infiltrated mast cells were shown in photomicro-
graph. In anti-inflammatory activity, the production inhibition 
of NO pro-inflammatory cytokines (IL-6, TNF-α, IL-1β), iNOS, 
and COX-2 through inactivation of NF-κB and MAPKs were 
observed. The ear edema and the number of infiltrated mast 
cells in mouse model were also reduced effectively after SMEE 
treatment. In conclusion, it was suggested that SMEE have 
potent anti-inflammatory and anti-atopic effects and be 
applied to a therapeutic agent. 

P11 -098

Anti-inflammatory effects of ginger in a mouse model 
of dextran sulfate sodium-induced colitis

Min Seo Kim1*, Kyeong Jin Kim1, Jain Nam1, Ye Eun Park1, 
Ji Yeon Kim1, Yeon Seok Kim2

1Seoul National University of Science and Technology, Korea, 
2Chunho Bio, Korea

This study was aimed to evaluate the inhibitory effects of 
ginger ethanol extract on colitis induced by 5% dextran sulfate 
sodium (DSS) in Balb/c mice. The mice were fed with distilled 
water or three different doses of ginger extracts once a day for 
21 days. In vivo model of colitis was induced using 5% (w/v) 
DSS. We evaluated the change in weight, colon length, disease 
activity index (DAI), and gene expressions Compared to the DSS 
group, the ginger groups showed an increase in body weight at 
21 days. The ginger extracts decreased the shortening of the 
colon. The mean DAI in the ginger groups was significantly 
lower than that in the DSS group since day 4. Histological colon 
injury and myeloperoxidase (MPO) activity induced by DSS- 
induced colitis was reduced. Ginger groups obviously inhibited 
the mRNA of IL-6 and IL-1β in colon tissues, but not that of 
tight junction proteins ZO-1 and occludin. Our results indicated 
that ginger had protective effects against DSS-induced colitis. 
Therefore, we concluded that ginger might be used for the 
prevention and treatment or irritable bowel syndrome (IBD).

P11 -100

Cordyceps militaris grown in the germinated soybean 
suppresses G12V KRAS-mutated colon cancer via 
inhibiting ERK pathway

Min Jung Song1*, Hee Jung Seo1,2, Hye Jin Park3, Ji Su Song1, 
Dong-Wook Han2

1Department of Food Biotechnology, Silla University, Korea, 
2Department of Cogno-Mechatronics Engineering, Pusan 
National University, Korea, 3Department of Food 
Biotechnology, Gachon University, Korea

Colorectal cancer is ranked as the third most prevalent new 
cases and death at worldwide. Among colon cancers, the 
KRAS-mutated form is often ineffective from conventional 
therapies. The monoclonal antibody drug such as Cetuximab 
has been introduced as an antitumor therapy; however, 
secondary resistance and side effects significantly limit its 
effective use in these cancers. Cordyceps militaris grown on 
germinated soybeans (GSC) was introduced to treat KRAS 
mutated colon cancers. The chemical composition of fatty acid 
and amino acids was first analyzed and their anti-cancer 
property was investigated in vitro and in vivo. As a result, the 
decrease of SW480 cell proliferation and clonogenic potential 
upon GSC treatment was confirmed. Decrease of ERK phospho-
rylation was detected by western blot. When GSC was 
introduced on the tumor-xenografted mouse model, tumor 
growth was significantly suppressed. The effect of extract could 
be related to the content of some proteins and peptides, 
proper essential amino acids/non-essential amino acids ratio. 
In conclusion, GSC suppressed KRAS-mutated colon cancer 
growth, which can be used as an approach in colon cancer 
management.
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Evaluation of biological activities of fermented Cornus 
officinalis extracts

Hye Jeong Hwang1*, Kyung-A Hwang1, Yu-Jin Hwang1, 
Hwan-Hee Jang1, Sung-Hyen Lee1

1Department of Agrofood Resources, National Institute of 
Agricultural Sciences, RDA, Korea

Cornus officinalis has been reported to have physiological 
functions such as anti-histaminic effect, anti-microbial effect, 
anti-oxidative effect and anti-diabetic activity and is widely 
used as a herbal medicine. However, there have been few 
studies evaluating the physiological activity of Cornus officinalis
extracts fermented with probiotic bacteria, which is known to 
enhance intestinal immunity, improve diabetes, anti-cancer 
and relief of chronic gastritis. Therefore, this study examined 
the anti-inflammatory, anti-oxidant, anti-hypertensive, and 
anti-cholesterol of the fermented Cornus officinalis (FCO) 
extracts. The FCO extracts at a concentration of 200 μg/mL 
showed no toxicity in RAW264.7 cells and was used in the 
experiment. In RAW264.7, which was induced by LPS, FCO 
treatment decreased NO production and improved DPPH 
radical scavenging ability. The reductase activity of cholesterol 
synthesis precursor HMG-CoA was significantly decreased, but 
it was not effective for ACE inhibitors. These results suggested 
the possibility that FCO would be another new raw material for 
functional materials or food development.

P11 -103

Punicalagin suppresses obesity-induced inflammatory 
responses in co-culture system and in murine model 
via Nrf2/KEAP1 signaling pathway

Bobin Kang1*, Chae-Young Kim1, Hyung Joo Suh1, Hyeon-Son 
Choi2
1Department of Public Health Sciences, Graduate School, 
Korea University, Korea, 2Department of Food Science and 
Technology, College of Natural Science, Seoul Women’s 
University, Korea

Punicalagin (PCG) is a phenolic phytochemical found in pome-
granates. The aim of this study was to determine the effect of 
PCG on obesity-induced inflammation and its relevance to 
Nrf2/Keap1 pathway in co-culture and in vivo models. In 
co-culture system, PCG effectively inhibited the production of 
inflammatory cytokines such as MCP-1 and IL-6, while it 
activated Nrf2/keap1 pathway by increasing protein levels of 
Nrf2 and HO-1. This PCG-mediated anti-inflammatory response 
was eliminated by knockdown of Nrf2 and HO-1 using siRNAs 
in co-culture condition. In animal model, PCG effectively sup-
pressed the high-fat diet (HFD)-induced weight gain with 
reduction of fatty liver and adipose tissue augmentation. In 
addition, PCG administration significantly increased protein 
levels of Nrf2 and HO-1 in liver and adipose tissue, leading to 
the upregulation of antioxidant genes such as SOD and GPx. 
Moreover, gene expression of CD11c, a surface marker of M1 
macrophage, was downregulated, but the M2 surface marker, 
CD206 was upregulated in PCG-administrated adipose tissue. 
These results indicate that PCG controls the obesity-induced 
inflammatory response via Nrf2/keap1 pathway.

P11 -102

Antioxidant properties of kimchi seasoning and kimchi 
containing black raspberry (Rubus occidentalis)

Ji-Su Yang1*, Hye-Young Seo1, Sung Hyun Kim1, Ji-Hye Jung1

1Hygienic Safety and Analysis Center, World Institute of 
Kimchi, Korea

Kimchi is a traditional Korean fermented food that contains 
various functional ingredients. In this study, the antioxidant 
activity and quality characteristics of kimchi seasoning (KS) and 
kimchi mixed with black raspberry (BR) juice freeze-dried 
powder (BJP) were investigated. Samples were comprised of KS 
added with 1, 5, or 10% BJP (BAS); kimchi added with 1% BJP 
(BAK); KS and kimchi without BJP (control). The antioxidant 
activity and phenolic compounds of BAS and BAK were 
enhanced in direct proportion to the added BJP content. 
Regarding to the quality characteristics of BAS, as the BJP 
content increased, pH, color (L and b value), and microorga-
nism counts decreased, while acidity, sugar content, and color 
(a value) were augmented. Our results indicated that BR 
addition multiplies the antioxidant activity of KS and kimchi, 
suggesting that BR can be used as a functional antioxidant 
material.

P11 -104

Non-saponin fraction ameliorates obesity-induced 
inflammatory responses in macrophages and co-culture 
system via Nrf2/KEAP1 pathway

Bobin Kang1*, Chae-Young Kim1, Hyung Joo Suh1, Hyeon-Son 
Choi2
1Department of Public Health Sciences, Graduate School, 
Korea University, Korea, 2Department of Food Science and 
Technology, College of Natural Science, Seoul Women’s 
University, Korea

Non-saponin fraction (NSF) was prepared from red ginseng 
extract, and its inhibitory effect on inflammatory response was 
examined in murine/human macrophages and co-culture of 
RAW264.7 and 3T3-L1 cells. NSF significantly decreased the 
protein levels of inducible nitric oxide synthase (iNOS) and 
cyclooxygenase-2 (COX-2) with the downregulation of inflam-
matory cytokines in LPS-activated RAW 264.7 cells. Moreover, 
it effectively inhibited PMA-induced monocyte-to-macrophage 
differentiation by downregulating CD11b and CD36, which are 
surface markers of differentiation, in THP-1 cells. This NSF- 
mediated suppression of inflammatory responses was resulted 
from the reduction of NF-kB translocation into nucleus. In 
addition, NSF significantly increased the protein levels of Nrf2 
and its target gene product, HO-1, in which incorporation of 
Nrf2 into nucleus was enhanced in both macrophages and it 
was also observed in the co-culture systems. These responses 
were eliminated by knockdown of Nrf2 and HO-1 using siRNAs 
in co-culture condition. These results indicate that NSF inhibits 
inflammatory responses and monocyte-to-macrophage differen-
tiation via activation of Nrf2-HO-1 signaling pathway.
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Protective effect of Dioscorea batatas Decne on 
ethanol-induced gastric ulcers in mice

Siyul Byeon1*, Ji Sun Lim1, Chan Ho Jang1, Janice Averilla1, 
Jungeun Kim1, Sunghee Kim1, Seungmin Park1, Nayoung 
Moon1, Soojung Jeong1, Jisun Oh1, Jong-Sang Kim1

1School of Food Science and Biotechnology (BK21 plus), 
Kyungpook National University, Korea

Gastric ulcer is provoked by multifactorial etiologies including 
excessive drinking. In the present study, we investigated the 
gastroprotective effect of Dioscorea batatas Decne (Chinese 
yam) against acidified ethanol-induced gastric damage in mice. 
Adult male ICR mice were orally administered with yam extract 
3 h prior to intragastric instillation of acidified ethanol, and 
sacrificed 1 h after gastric damage induction. Results demon-
strate that yam treatment (1) reduced ethanol-induced patho-
logical lesions in the stomach, (2) decreased measures of 
oxidative stress, such as plasma 8-hydroxy-2-guanosine and 
gastric malondialdehyde levels, and (3) activated antioxidant 
enzymes in the stomach. Furthermore, yam-treated stomach 
highly expressed heme oxygenase-1 and prostaglandin E2, 
while the expressions of inflammatory factors, such as cyclo-
oxygenase-2 and inducible nitric oxide synthase, were down-
regulated. Taken together, these findings suggest that the 
administration of yam extract can ameliorate ethanol-induced 
acute gastric damage possibly through activation of antioxida-
tive mechanism and suppression of inflammatory response.

P11 -107

Antioxidant activities of peptides from red sea 
cucumber (Stichopus japonicus) hydrolysate using 
gastro-intestinal digestion

GunWoo Oh1,2*, Seok-Chun Ko2, Soo-Jin Heo3, 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, 3Jeju 
International Marine Science Center for Research & Education, 
Korea Institute of Ocean Science and Technology, Korea

In this study, antioxidant peptides were purified from red sea 
cucumber Stichopus japonicus hydrolysates by gastro-intestinal 
system. First, the S. japonicus was dried by three different drying 
methods and extracted crude peptides by gastro-intestinal 
digestion. And then, three type of hydrolysis samples were 
determined antioxidant activities and separated using Sephadex 
G-25 size-exclusion column and C18 high performance liquid 
chromatograph (HPLC) column. Among the three different drying 
samples, freeze-drying method samples showed the most effect 
antioxidant activities compared with other two samples. Further 
experiment, we selected the freeze-drying method samples and 
separated the antioxidant peptide fractions. The antioxidant 
activity of S. japonicus sephadex G-25 fractions showed that low 
molecule weight peptides more higher effects than high 
molecule weight peptides. These results showed that the purified 
antioxidant peptides from S. japonicus hydrolysate dried by 
freeze-drying method were the most antioxidant activity and 
suggested that it is good source of natural antioxidant and can be 
used as nutraceutical compounds.

P11 -106

Impact of luteolin on the anticancer ability of 
oxaliplatin in HCT116 human colorectal cancer cells

Chan Ho Jang1*, Nayoung Moon1, Ji Sun Lim1, Janice Nullan 
Averilla1, Jungeun Kim1, Siyul Byeon1, Seungmin Park1, 
Soojung Jeong1, Jisun Oh1, Jong-Sang Kim1

1School of Food Science and Biotechnology (BK21PLUS), 
Kyungpook National University, Korea

Flavonoids have been consumed by cancer patients, expecting 
additive effects of anticancer drugs. However, potential 
undesired effects of flavonoid intake during chemotherapy 
have not been studied yet. Moreover, Nrf2 has been found to 
be constitutively activated in many types of cancers and many 
flavonoids are Nrf2 activators. Thus, Nrf2 activation by 
flavonoids may support cancer cell survival by protecting from 
chemotherapy. In this study, we tested if luteolin interferes 
with anticancer activity of oxaliplatin, a usual chemothera-
peutic agent for colon cancer, in HCT116 cells. Results revealed 
a high dose of luteolin induced apoptosis in HCT116 p53+/+ 
cells more strongly than in HCT116 p53-/- cells as well as 
oxaliplatin-treated cells. Interestingly, oxaliplatin-induced cell 
cycle arrest was compromised by the high dose of luteolin in 
HCT116 p53+/+ cells, but not in HCT116 p53-/- cells. Current 
findings indicate the high dose of luteolin can attenuate 
oxaliplatin-induced cell cycle arrest by potentiating induction 
of apoptosis in HCT116 p53+/+ cells, suggesting food-derived 
flavonoids might interfere with anticancer activity of chemo-
therapeutic agents in a p53-dependent manner.

P11 -108

Saponarin reduces melanin synthesis in B16-F10 
murine melanocytes

Yeon-Ji Kim1*, Min-Jung Kim1, Sung-Joon Lee1

1Department of Biotechnology, Graduate School of Life 
Sciences & Biotechnology, College of Life Sciences and 
Biotechnology, BK21-PLUS, Korea University, Korea

Saponarin, a major polyphenol flavonoid in barely (Hordeum 
vulgare L.) sprouts, is known for its antioxidant and hepato-
protective activities. In this study, we investigated inhibitory 
effects of saponarin on melanogenesis in vitro. In radical 
scavenging assay, saponarin showed antioxidant activities in a 
dose-dependent manner. In hypopigmentation activity assay, 
saponarin tended to inhibit in vitro mushroom activity and 
cellular tyrosinase activity in B16-F10 melanocytes. In melanin 
content assay, saponarin significantly reduced melanin produc-
tion in a dose-dependent manner at 50 and 100 μM. Further-
more, mitochondrial biogenesis was assessed by mitochondrial 
DNA (mtDNA) content and mitochondrial density. Results 
showed that mtDNA content significantly increased at the 
concentration of 100 μM of saponarin compared to control. 
Consistently, mitotracker-probed mitochondria images showed 
that saponarin treatment enhanced mitochondrial density. 
Subsequently, we found that saponarin-stimulated melanocytes 
showed inhibition of PKA-CREB signaling axis. Collectively, 
these support that saponarin may be useful as natural anti- 
melanogenic biomaterials for functional foods and cosmetics.
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Changes in chemical properties and antioxidant 
activities of Curcuma longa L. infusion by the extrusion 
process

Yunkyung Sung1*, Hye Soo Kim1, Woojoo Shin1, Jihyeon Lee1, 
Seung Yeon Ahn1, Jungil Hong1

1Division of Applied Food System, College of Natural Science, 
Seoul Women’s University, Korea

Various health benefits of Curcuma longa L. (CL) have been 
reported, and an innovative application of CL for a functional 
food product is being explored. In the present study, the effects 
of an extrusion process on chemical properties and antioxidant 
activities of CL infusion were investigated. The extrusion for CL 
rhizome was performed at 150°C with different screw speeds 
of 500, 1000, 1300, and 1600 rpm. Infusion yields of CL were 
significantly increased after the extrusion; yield of control 
21.3% was raised up to 27.5% by the 1300 rpm extrusion. 
Contents of proteins, polyphenols, and flavonoids in CL 
infusions, however, significantly decreased by the extrusion. 
DPPH radical scavenging activity of infusions consistently 
decreased as screw speeds during the extrusion increased; the 
activity decreased by 55.2% after the 1600 rpm extrusion. 
ABTS radical scavenging activity was also reduced significantly 
after the extrusion process. The results indicate that the 
extrusion resulted in a significant loss of bioactive compounds 
and decreased antioxidant activities of CL infusion; a proper 
extrusion condition for CL needs to be further studied. 

P11 -111

Anti-inflammatory effect of Apo-9′-fucoxanthinone via 
inhibition of MAPKs and NF-kB signaling pathway in 
LPS-stimulated RAW 264.7 macrophages and zebrafish 
model

Soo-Jin Heo1*, Junseong Kim1, Eun-A Kim1

1Jeju International Marine Science Center for Research & 
Education, Korea Institute of Ocean Science & Technology 
(KIOST), Korea

In this study, we confirmed the anti-inflammatory effect of 
Apo-9-fucoxanthinone (AF) in in vitro RAW 264.7 cells and in 
vivo zebrafish model. In lipopolysaccharide (LPS)-stimulated 
zebrafish, AF significantly decreased the production of reactive 
oxygen species (ROS), nitric oxide (NO) and cell death. In addi-
tion, the mRNA expression of inducible nitric oxide synthase 
(iNOS) suppressed cyclooxygenase-2 (COX-2), and an inflammatory 
cytokines; IL-1β, TNF-α were reduced. And AF significantly 
inhibited NO production and expression of iNOS in LPS-stimu-
lated RAW 264.7 cells. Further, AF suppressed COX-2, prosta-
glandin E2 (PGE2), and pro-inflammatory cytokines such as 
interleukin-6 (IL-6), IL-1β, and tumor necrosis factor-α (TNF-α) 
at 25, 50 and 100 µg/mL, respectively. Further mechanistic 
studies showed that AF suppressed the nuclear factor-kB 
(NF-kB) pathway and phosphorylation of mitogen-activated 
protein kinase (MAPK) pathway molecules such as extracellular 
signal-regulated kinase (ERK) and c-Jun N-terminal kinase (JNK). 
According to the results, AF can be used as a useful anti- 
inflammatory agent of nutraceutical or pharmaceutical.

P11 -110

Interaction of thiol agents with diketone moiety of 
curcuminoids: Its implication for stability and 
bioactivity of curcumin

Eiseul Song1*, Yunkyung Sung1, Bo Hyun Lee1, Jungil Hong1

1Division of Applied Food System, College of Natural Science, 
Seoul Women’s University, Korea

Curcumin has been reported to show many biological functions 
in cells. Evidence was provided that thiol antioxidants modu-
late curcumin stability by biphasic pattern; high concentrations 
of thiol agents induced curcumin decomposition and abolished 
its bioactivities. In the present study, effects of thiol agents on 
stability of 3 curcuminoids including curcumin, demethoxy-
curcumin, and bisdemethoxycurcumin were analyzed. Degra-
dation of all curcuminoids occurred at pH 7.0. Submillimolar 
levels (<0.5 mM) of N-acetylcysteine (NAC), glutathione (GSH) 
and β-mercaptoethanol improved stability of the curcuminoids. 
Higher concentrations (>4mM) of the thiol agents rather 
rapidly induced degradation of 3 curcuminoids. Oxidized GSH 
(GS-SG), however, did not affect curcumin stability. Cellular 
levels and bioactivities of curcumin including cytotoxicity and 
induction of heme oxygenase-1 were significantly reduced in 
the presence of 8 mM of NAC and GSH. The effects were 
enhanced in the presence of submillilmolar NAC and GSH. The 
present results indicate that reduced thiol group could directly 
interact with β-diketone moiety and modulate stability and 
bioactivity of curcuminoids.

P11 -112

Ecklonia cava extract exerts anti-inflammatory effects 
in Porphyromonas gingivalis LPS-stimulated 
macrophages via upregulation of Nrf2 mediated heme 
oxygenase-1 signaling pathways

Seonyoung Kim1*, Tae-young Kim1, Jee-Young Imm1

1Department of Foods and Nutrition, Kookmin University, 
Korea

Ecklonia cava is an edible marine brown alga and phlorotan-
nins are active phenolic compounds in Ecklonia cava extract 
(ECE). This study was carried out to evaluate the effect of ECE 
on oral chronic inflammation and to elucidate its underlying 
molecular mechanism. ECE (25, 50 and 100 ug/mL) significantly 
reduced production of pro-inflammatory mediators including 
nitric oxide and prostaglandin E2 in Porphyromonas gingivalis
LPS-stimulated RAW 264.7 macrophages. ECE significantly 
blocked activation of MAP kinase (p38 MAPK, ERK, JNK) causing 
NF-κB nuclear translocation while the expression of heme 
oxygenase 1 (HO-1) and Nrf-2 were upregulated in nucleus. 
The suppressed inflammatory response by ECE was counter-
acted in the presence of SnPP, a HO-1 inhibitor. Based on these 
results, ECE has potential to alleviate periodontal disease, and 
anti-inflammtory effects of ECE were mediated via Nrf2/HO-1 
signaling pathway.
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Synthesis of chrysin-amino acid conjugates: Effect on 
solubility and lipase inhibitory activity

Kibeum Park1*, Seong-min Kim1, Jee-Young Imm1

1Department of Foods and Nutrition, Kookmin University, 
Korea

Chrysin (5,7-dihydroxyflavone) is a flavonoid found in various 
edible resources such as flowers and honeycomb and has 
various bioactivities. However, low solubility of chrysin limits 
its application. Several chrysin-amino acid conjugates including 
Lys, Val and Glu were synthesized and purified by multiple prep 
HPLC. Chrysin-Lys conjugates resulted in highest solubility among 
the conjugates. In addition, chrysin-lysine conjugate improved 
lipase inhibitory active by 2 times compared to that of chrysin. 
The results suggest that synthesis of flavonoid amino acid 
conjugate has potential to improve solubility and possibly 
bioactivity of flavonoids.

P11 -115

Photo-oxidation of (-)-epigallocatechin-3-gallate, a 
green tea polyphenol by dietary photosensitizers

Eiseul Song1*, Yunkyung Sung1, Smee Kang1, Jungil Hong1

1Division of Applied Food System, College of Natural Science, 
Seoul Women’s University, Korea

(-)-Epigallocatechin-3-gallate (EGCG), a major tea polyphenol, 
possesses a variety of biological activities. EGCG is chemically 
unstable under light, alkaline pH, enzymes etc. In this study, 
effects of dietary photosensitizers (PS) on chemical stability, 
formation of oxidative metabolite, and bioactivities of EGCG 
were investigated. Oxidation of EGCG occurred in distilled 
water under light; it was relatively stable in a dark condition. PS 
(2.5-10 μM) including protoporphyrin IX, zinc protoporphyrin,
or riboflavin accelerated the photo-oxidation of EGCG showing 
increased oxidative metabolites peaked at 405 nm. Level of 
H2O2 was also significantly enhanced after 10 h incubation with 
the PS. Antioxidant activities of EGCG after oxidation by PS 
were significantly less pronounced. The PS-induced EGCG 
oxidation was delayed in the presence of antioxidant agents. 
EGCG auto-oxidation occurred in phosphate buffered-saline 
(pH 7.4) regardless of light presence; it was accelerated under 
light and further boosted by PS. The results indicate that 
dietary PS could initiate and accelerate oxidation of poly-
phenols; the interaction should be considered during processing 
and storage of foods.

P11 -114

Ecklonia cava extract suppresses RANKL-induced 
osteoclast formation in murine osteoclast progenitor 
RAW 264.7 macrophages through inhibition of MAPK 
signaling

Seonyoung Kim1*, Jee-Young Imm1

1Department of Foods and Nutrition, Kookmin University, 
Korea

Ecklonia cava extract (ECE) is known to have various bioacti-
vities including antioxidant, anti-inflammatory, and anti-diabetic 
activity while its effect on osteoclast formation which related 
to bone health is not clear. ECE inhibited formation of 
RANKL-induced TRAP(+) cells, a bone resorption marker and 
decreased TRAP activity by 55% at 100 μg/mL in RAW 264.7 
cells. The RANKL-stimulated gene expressions of nuclear 
transcription factors such as NFATc1 and cFos were decreased 
by ECE treatment in a dose dependent manner. ECE signifi-
cantly suppressed expressions of osteoclastic marker genes 
such as TRAP, cathepsin K, and MMP-9 in RAW 264.7 cells. In 
addition, ECE significantly inhibited phosphorylation of MAPKs 
(p38 MAPK, ERK and JNK) causing osteoclastogenesis. These 
results suggest that ECE has potential to alleviate bone des-
tructive diseases such as osteoporosis and periodontitis by 
suppressing osteoclastogenesis.

P11 -116

Protective effect of fruit or herbal supplementation 
against UV-induced skin damage in human 
keratinocytes and mice model

Jung Eun Kim1*, Janice Avallira1, Seungmin Park1, Siyul 
Byeon1, Ji Sun Lim1, Chan Ho Jang1, Sunghee Kim1, Nayoung 
Moon1, Soojung Jeong1, Jisun Oh1, Hyo Jung Kim2, Jae Sik 
Kim3, Jong-Sang Kim1

1School of Food Science a d Biotechnology (BK21 Plus), 
Kyungpook National University, Korea, 2National Development 
Institute of Korean Medicine, Korea, 3Dr.Kims Health Food 
Corp., Korea

Prolonged skin exposure to ultraviolet radiation induces oxida-
tive stress, thus promoting skin damage by oxidizing biomo-
lecules and depleting antioxidants. In this study, we investi-
gated the effects of various fruits and herbs on skin antioxidant 
and anti-ageing activity in human keratinocytes (HaCaT cells) 
and ICR mice. We treated HaCaT cells or shaved ICR mice with 
ethanol extracts from grape, blueberry, or licorice followed by 
UVB irradiation. Results from cell cultures showed enhanced 
expression of Nrf2-mediated phase II antioxidant enzymes 
which attenuated the level of intracellular reactive oxygen 
species in UVB-irradiated HaCaT cells thus promoting cell 
viability. Additionally, oral supplementation of the extracts 
decreased skin thickness, wrinkle formation, and expression of 
matrix metalloproteinases in UVB-exposed ICR mice. Overall, 
our findings indicate that fruit or herbal treatment can protect 
the skin from UVB-induced skin damage possibly through 
induction of Nrf2-mediated antioxidation.
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Comparison of different solvent extraction system for 
evaluating antioxidant activities of turmeric extracts 
harvested from different cultivating locations

Sung Kwang Yoo1*, Cho Rong Yun1, Seung Wook Kim1, Hyeon 
Wee Kim1

1R&D Center, Ottogi Corporation, Korea

The objective of this study was to investigate the correlation of 
various solvent extraction system and antioxidant activity. We 
studied 4 diverse region curcuma longa L. (Rajapuri, Salem, 
Erode, Cuddapha). The content of curcuminoids, which is a 
marker compound as turmeric, showed 3144.77-2686.93 
mg/100 g in from Rajapuri, Salem, Erode without significant 
difference, while Cuddapha was analyzed a low value of 
1444.32 mg/100 g. DPPH radical scavenging activity and total 
polyphenol content exhibited a similar tendency to the content 
of curcuminoids in acetone extract. The total polyphenol 
contents were highly analyzed in order of Rajapuri, Salem, 
Erode and Cuddapha in the 70% acetone extracts. In the case 
of acetone extraction, the difference in DPPH scavenging 
activity and total polyphenol content was relatively high in the 
70 and 50% extract. In the case of ethanol extraction, DPPH 
scavenging activity and total polyphenol content exhibited 
relatively high values in Rajapuri. Based on this study, we will 
optimize the conditions of turmeric extract system considering 
economical efficiency, and further study on active compounds 
of turmeric will be additionally researched.

P11 -119

Optimization study for GABA production of processed 
rice

Joo Hong Moon1*, Chang Young Han1, Seung Wook Kim1, Joo 
Hee Lee1, Hyeon Wee Kim1

1R&D Center, Ottogi Corporation, Korea

GABA is a neurotransmitter of inhibitory system in mammalian 
brain or spinal cord. In this study, the rapid GABA production 
method of processed rice was established and the conditions 
for industrial GABA content optimization were studied. Rapid 
GABA production method was conducted to optimize the 
production of GABA within 5 h by controlling the high 
temperature and high humidity conditions. The germination 
time was shortened to secure both industrial efficiency and 
microbial safety. The content of GABA produced by this 
method is 17-20mg/100 g, which is equivalent to that of 
existing water-based germination method. Humidity is the 
most influential factor in the generation of GABA among 
humidity/temperature/time. GABA production did not occur if 
the 95% humidity condition was not satisfied, and GABA 
production was accelerated at more than 70°C for 3 h. The 
difference of GABA content among four varieties was not 
significant. Through this study, rapid GABA production of 
processed rice and optimal GABA production conditions were 
established. And we will find industrial application and 
research on processed rice of various varieties to establish 
more economical GABA production.

P11 -118

Protective effect of Dioscorea batatas Decne bark 
extract against intestinal inflammation

Ji Sun Lim1*, Siyul Byeon1, Chan ho Jang1, Janice Averilla1, 
Jungeun Kim1, Seungmin Park1, Soo Jung Jeong1, Nayoung 
Moon1, Jisun Oh1, Jong-Sang Kim1

1School of Food Science and Biotechnology (BK21 plus), 
Kyungpook National University, Korea

Dioscorea batatas Decne has been used as a traditional 
medicine due to its beneficial biological effects. In this study, 
we examined whether ethanol extracts of yam bark may 
ameliorate the macrophage-induced inflammatory damage of 
colonic epithelial cells in culture as well as in an acute colitis 
mouse model. Human HCT-116 colorectal epithelial cells 
and/or LPS-activated murine RAW 264.7 macrophages were 
treated with the yam bark extract, followed by biochemical 
examinations for cellular cytokine production and antioxidant 
enzyme expression levels. Our results demonstrated that the 
yam bark extract decreased nitric oxide production and 
pro-inflammatory protein expression in LPS-activated RAW 
264.7 cells, and reduced the level of reactive oxygen species in 
hydrogen peroxide-challenged HCT-116 cells. Moreover, yam 
bark extract attenuated DSS-induced acute colitis mice model. 
These findings suggest that oral supplementation with yam 
bark extract inhibited DSS-induced colon inflammation through 
upregulation of antioxidant enzymes and subsequent down-
regulation of inflammatory proteins.

P11 -120

Effect of roasting temperature on antioxidant capacity 
of quinoa (Chenopodium quinoa)

Ahyoung Jeon1*, Jihyun Kwon1, Naeun Kim1, Gyeongsim Jo1, 
Jimin Yoon1, Wonyoung Cheon1, Younghwa Kim1

1School of Food Biotechnology and Nutrition, Kyungsung 
University, Korea

Quinoa (Chenopodium quinoa) is a herbaceous annual plant 
grown as a grain crop primarily for its edible seeds. The 
purpose of this study was to evaluate the antioxidant activities 
of quinoa depending on various roasting temperature such as 
160, 200, and 220°C for 20 min. Roasted quinoa was grinded 
and extracted with fifty volumes of methanol at room tem-
perature during 10 h. Depending upon the severity of roasting 
temperature, roasted quinoa samples showed darker color. The 
Hunter L values were decreased by roasting temperature. The 
contents of polyphenol was increased according to degree of 
roasting temperature. Also, ABTS radical scavenging capacity 
was increased in temperature-dependent manners. Higher the 
roasting temperature, the more DPPH radical scavenging 
capacity was observed. This study can provide the preliminary 
data for the utilization of quinoa as functional food.
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The impact of soybean-boiled water on gut health in 
mice

Soojung Jeong1*, Sunghee Kim1, Jungeun Kim1, Seungmin 
Park1, Siyul Byeon1, Janice Averilla1, Nayoung Moon1, JiSun 
Lim1, ChanHo Jang1, Jisun Oh1, MyeongHui Choi2, JunYoung 
Kim2, Jong-Sang Kim1

1School of Food Science and Biotechnology (BK21 plus 
program), Kyungpook National University, Korea, 2Andong 
Jebiwon Agricultural Corp., Korea

Soybean-boiled water (SBW), a byproduct of fermented soy 
foods, may contain plenty of water-soluble and biologically 
beneficial substances. In the present study, we characterized the 
general chemical composition and antioxidant properties of SBW 
and additionally examined its dietary effect on gut health in mice 
in two aspects: (i) the anti-inflammatory capability in dextran 
sulfate sodium (DSS)-induced acute colitis model and (ii) the 
potential influence on intestinal microbial communities in 
loperamide-induced constipation model. The SBW samples were 
prepared by extraction in either water or ethanol and subjected 
to the mice. Our macroscopic and histological observations 
showed that oral administration of SBW marginally improved 
DSS-induced colorectal damage. In constipation model mice, 
however, oral administration of SBW for a couple weeks 
increased fecal water content, enhanced bowel movement, and 
ameliorated microbial disturbance induced by loperamide. These 
findings suggest that SBW intake can improve intestinal health 
through directly or indirectly assisting restoration of the balance 
of gut microbial community.

P11 -123

Anti-atopic activity of Grateloupia imbricata ethanol 
extract

Kwang-Su Cho1*, Min-Ji Kim1, Koth-Bong-Woo-Ri Kim2, Ji-Hye 
Kim1, Xiaotong Xu1, Da-Hye Lee1, Gi-Eun Bark1, Ji-Yeon Shim1, 
Dong-Hyun Ahn1

1Department of Food Science and Technology, Pukyong 
National University, Korea, 2Institute of Fisheries Sciences, 
Pukyong National University, Korea

The aim of this study was to investigate the effects of Grate-
loupia imbricata ethanol extract (GIEE) on atopic dermatitis 
(AD). In order to examine anti-AD effect of GIEE, the test was 
carried out by spreading GIEE on the dorsal skin of 2,4-dinitro-
chlorobenzen (DNCB)-induced BALB/c mice for 3 weeks. There 
was no cytotoxicity in mice splenocytes proliferation treated 
with GIEE compared to the control. As a result, the production 
of IL-4, IL-5, and IFN-γ in splenocytes and total IgE, IL-4, and 
IL-10 in serum was significantly reduced by GIEE. Moreover, the 
reduction of dorsal skin edema and the number of infiltrated 
mast cells was shown in photomicrograph. The total clinical 
severity scores indicated that GIEE alleviated symptoms of the 
erythema in DNCB-induced mice. These results imply that GIEE 
inhibit atopic dermatitis without any cytotoxicity and be 
applied to atopic disease therapy.
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Neuroprotective and cognition-enhancing effects of 
gochujang supplemented with tomato against 
scopolamine-induced memory impairment in C57BL/6 
mice

Sunghee Kim1*, Jungeun Kim2, Seungmin Park2, Siyul Byeon2, 
Janice Averilla2, Nayoung Moon2, Soojung Jeong2, Ji Sun Lim2, 
Chan Ho Jang2, Jisun Oh2, Myeong Hui Choi3, Jun Young Kim3, 
Jong-Sang Kim1,2

1Institute of Agricultural Science and Technology, Kyungpook 
National University, Korea, 2School of Food Science and 
Biotechnology, BK21 plus program, Kyungpook National 
University, Korea, 3Andong Jebiwon Agricultural Corp., Korea

Gochujang (hot pepper paste) is a traditional Korean fermented 
food made of a mixture of glutinous rice powder, malt, red pepper 
powder, meju (dried fermented soybean block) powder, and salt. 
Our previous study demonstrated that gochujang supplemented
with tomato among various accessory ingredients had the highest 
sensory preference and higher antioxidant and neuroprotective 
effects in HT22 mouse hippocampal neuronal cells, compared to 
the plain gochujang. In the present study, we examined whether 
the tomato-supplemented gochujang (TSG) may improve 
learning and memory capability through its neuroprotective 
activity using scopolamine-induced acute hypomnesic mouse 
model. Behavioral tests (Y-maze task, Passive avoidance task, and 
Morris water maze task) exhibited that the oral administration of 
TSG improved spatial learning and memory in scopolamine- 
treated mice. In addition, we observed that histological damage 
of hippocampal CA1 region of scopolamine-treated brain was 
alleviated by TSG. These findings suggest that the TSG admini-
stration can enhance hippocampal neuronal survival and further 
ameliorate learning and memory impairment.

P11 -124

Effect of Antirrhinum majus L. extract on 
anti-inflammation and anti-hyperglycemia in mices fed 
high fat diet

Mi Jang1*, Young Hee Park1, In Guk Hwang1, Nam Joo Jeong1, 
Gi Chang Kim1

1National Institute of Agricultural Sciences, Korea

This study aimed to examine the protective effect of Antirrhi-
num majus L. extract (AME) against hyperglycemia and inflam-
mation induced by a high-fat diet (HFD) in mice. C57BL/6N 
mice were fed chow, HFD, HFD + AME 100, 300, 600 mg/kg for 
8 weeks. At 6 weeks, insulin sensitivity was measured via the 
glucose tolerance test. Mice treated with AME showed improved 
tolerance to an glucose load. Also, glucose and insulin concen-
trations in blood plasma decreased in the HFD + AME groups. 
Plasma triglycereide and total cholesterol were significantly 
higher in the HFD group than those in the normal group, while 
their levels were significantly diminished in the HFD + AME 
groups. Moreover, AME inhibited production of inflammatory 
cytokines, such as monocyte chemoattractant protein-1 (MCP-1), 
interleukin-6 (IL-6), interleukin-1β (IL-1β). AME prevented the 
increased expression of genes involved in pro-inflammatory in 
liver, EAT, SQ of HFD-treated mice. In conclusion, our results 
showed that AME improved insulin resistance and anti-inflam-
matory effects on HFD-treated mice. We suggested that AME 
may be regarded as potential candidate for the prevention of 
nonalcoholic fatty liver disease.
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Ectopical olfactory receptor 544 regulates lipid and 
energy metabolism

Chunyan Wu1*, Su Hyeon Hwang1, Yaoyao Jia1, Joobong 
Choi1, Yeon-Ji Kim1, Dahee Choi2, Duleepa Pathiraja1, In-Geol 
Choi1, Seung-Hoi Koo2, Sung-Joon Lee1

1Department of Biotechnology, Korea University, Korea, 
2Division of Life Sciences, College of Life Sciences and 
Biotechnology, BK21-PLUS, Korea University, Korea

Olfactory receptors (ORs) are odorant sensor G-protein coupled 
receptors that comprise the largest mammalian protein super-
family. ORs are also widely expressed in non-olfactory tissues 
with largely unknown functions. Here we demonstrated that 
mouse Olfr544, which is highly expressed in liver and adipose 
tissues, regulated cellular energy metabolism and obesity. 
Azelaic acid (AzA) is a known ligand for Olfr544, which is a 
natural compound abundant in various grain foods including 
wheat, barley and rye. Activation of Olfr544 by AzA induced 
protein kinase A-dependent lipolysis in adipocytes and hepatic 
fatty acid oxidation and ketogenesis, thus, shifting the fuel 
preference to fats. AzA administration significantly reduced 
adiposity in wild-type mice fed a high-fat diet with induction of 
hepatic PPAR-α expression, the rate of fatty acid oxidation, and 
the brown adipose thermogenesis and improved glucose 
tolerance without changes in energy expenditure. However, 
these metabolic changes were negated in Olfr544 deficient 
mice. These results demonstrate Olfr544, which can be 
activated by AzA, may be a novel receptor orchestrating energy 
metabolism and obesity.

P11 -127

PDRN induces hypopigmentation and mitochondrial 
biogenesis in cultured skin cell

Min-Jung Kim1*, Yeon-Ji Kim1, Sung-Joon Lee1

1Department of Biotechnology, Graduate School of Life 
Sciences & Biotechnology, College of Life Sciences and 
Biotechnology, BK21-PLUS, Korea University, Korea

Mitochondrial dysfunction is a key factor in the development 
of skin disorders and diseases. In this study, we examined 
mitochondrial biogenesis of polydeoxyribonucleotide (PDRN) 
and its biological effects in cultured skin cell. In radical scaven-
ging assay, PDRN showed antioxidant activities in a dose- 
dependent manner. PDRN significantly reduced the melanin 
content by suppressing mushroom and cellular tyrosinase 
activity in murine melanoma cells. The mRNA and protein 
expressions of microphthalmia-associated transcription factor 
(MITF), a key melanogenic gene transcription factor, were 
significantly downregulated. Tyrosinase-related protein 1/2 
(TRP1/2) and tyrosinase were also downregulated. Subsequently,
PDRN strongly suppressed elastase enzyme activity in a 
dose-dependent manner. In addition, PDRN showed significant 
positive effect on the type I collagen synthesis in human skin 
fibroblast cells. Mitotracker-probed mitochondria image showed 
that PDRN enhanced mitochondrial biogenesis in both murine 
melanoma cells and human skin fibroblast cells. Collectively, 
these support that PDRN has multiple biological activity on skin 
cells via mitochondrial biogenesis to promote skin health.

P11 -126

Olfactory receptor 43 activation by (-)-carvone 
regulates hepatic lipid metabolism in mice

Chunyan Wu1*, Thach Thanh Trung1, Chae-Hyun Lim1, Ji Min 
Kim1, Yeon-Ji Kim1, Sung-Joon Lee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, BK21-PLUS, Korea University, Korea

Olfactory receptors (ORs) are present in a variety of non-nasal 
tissues, but their functions remain relatively unknown. Our 
results demonstrated that Olfr43, the mouse homologous 
receptor of OR1A1, was substantially expressed in mouse livers. 
In Hana3A cells, (-)-carvone stimulated Olfr43 and induced 
CREB activity with an EC50 value of 46.4±2 µM. In silico 
modeling and site-directed mutagenesis revealed that M257 
and Y258 residues were required for Olfr43 activation by 
(-)-carvone. In HFD-fed C57BL/6J mice, long-term administra-
tion of (-)-carvone for 5 weeks significantly reduced adiposity, 
hepatic and plasma triglyceride levels. Moreover, (-)-carvone 
administration improved glucose and insulin tolerance as well 
as insulin sensitivity index. In liver and cultured hepatocytes, 
activation of Olfr43 stimulated CREB-HES1-PPAR-γ signaling 
axis thus reduced hepatic triglyceride levels in mice fed 
(-)-carvone. These effects were negated in cultured mouse 
hepatocytes with Olfr43 knockdown. Taken together, these 
results demonstrate that Olfr43 responding to (-)-carvone 
ameliorates hepatic lipid metabolism via activation of 
CREB-HES1-PPAR-γ axis in HFD induced obese mice.
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Antidiabetic and renoprotective effects of the leaves of 
Acanthopanax graciistylus in streptozotocin-induced 
type I diabetic rats

Eunhee Hwang1*, Yang Yang 2, Mao-Fang Lu3, Qin-Peng Zou4, 
Yong-Ouk You5, Xiang-Qian Liu3

1Department of Food and Nutrition, Wonkwang University, 
Korea, 2School of Life Sciences, Datong University, China, 
3School of Pharmacy, Hunan University of Chinese Medicine, 
China, 4Changsha Broad-Ocean Bio-Science and Technique 
Co., Ltd., China, 5Dental School, Wonkwang University, Korea

The antidiabetic and renoprotective effects of the leaves of
Acanthopanax gracilistylus (LAG) evaluated in streptozotocin 
(STZ)-induced DN in rats. Type I diabetes was induced by a 
single intraperitoneal injection of STZ (80 mg/kg). Then rats 
were divided into six groups: normal, control, guava (500 
mg/kg) for positive group, and LAG MeOH extract (4, 20, 100 
mg/kg) for 3 weeks. As a result LAG MeOH (100 mg/kg) 
treatments showed significant reduction in blood glucose 
during OGTT in diabetic rats at 2 h. The treatment also resulted 
an improvement in body weights, decreased HbA1c and 
restored lipid profile and oxidative stress in kidney. Histopatho-
logical injury was also observed in pancreas and kidney tissues. 
These findings support the beneficial effect of LAG treatment 
in diabetic nephropathy, which could be attributed to its 
anti-diabetic, renoprotective, and antioxidant effects.
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Effects of high-fiber rice on glucose and lipid 
metabolism in mice fed high-fat diet

Adriana Anais Rivera Piza Lopez1*, Lynkyung Choi1, Jaeeun 
Seo1, Sang-Ik Han2, Kwang-Yeon Lee3, Ji-Young Park2, 
Sung-Joon Lee1

1Department of Biotechnology, Graduate School of Life 
Sciences & Biotechnology, College of Life Sciences and 
Biotechnology, BK21-PLUS, Korea University, Korea, 2Crop 
Post-harvest Technology Division, Department of Central Area 
Crop Science, National Institute of Crop Science, Rural 
Development Administration, Korea, 3Department of Food and 
Nutrition, Hanyang University, Korea

We studied the effects of dietary fiber from high-amylose unpo-
lished rice on insulin resistance glucose homeostasis and lipid 
metabolism in male C57BL and db/db mice. C57BL/6J mice were 
fed a high-fat (HF) diet for 4 weeks and administrated orally 1.6 
g/day/kg of body weight of corn starch as vehicle or high-amylose 
dodam rice (DO) for 7 days. DO administration significantly 
improved the symptoms of metabolic syndrome markedly. 
Plasma triglyceride and low-density-lipoprotein cholesterol 
levels were significantly reduced. Glucose tolerance and insulin 
sensitivity improved (p<0.0001). High-fat diet-induced hypergly-
cemic db/db adult male mice were randomly divided into 2 
groups and fed with high-fat diet (HF) as a vehicle or HF+dodam 
rice (DO) for 5 weeks. DO improved glucose homeostasis in model 
assessment of insulin resistance and decreased plasma insulin 
levels. DO modulate the abundance of several representative 
families in gut microbial communities, including Bacteroidaceae, 
Lactobacillaceae and Rikenellaceae. Considering the pathogenic 
associations between gut microbiota and diseases, results 
suggest therapeutic benefits of high-amylose rice to ameliorate 
metabolic syndrome.

P11 -131

Anti-biofilm effect of culture supernatant fractions 
from marine Penicillium sp. on the biofilm formation 
of Streptococcus mutans

Da-Hye Lee1*, Seok-Seong Kang1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

Streptococcus mutans is a primary causative agent which is 
associated with dental caries in humans. One of the virulence 
properties of S. mutans is an ability to form biofilm known as 
dental plaque, resulting in the dental caries by decalcifying 
enamel. In this study, the culture supernatant fractions (CSF) 
derived from marine-derived Penicillium sp. were assessed to 
inhibit the biofilm formation of S. mutans. The antibacterial 
activity assay indicated that among the CSF (CSF-B1 to CSF-B7), 
CSF-B7 significantly interfered the growth of S. mutans. Addi-
tionally, biofilm formation of S. mutans was inhibited by CSF-B7 
treatment. The amount of ATP secreted from planktonic cells 
of S. mutans was decreased in the presence of CSF-B7, while 
the amount of ATP leaked from biofilm cells of S. mutans
increased, suggesting that CSF-B7 disrupted the membrane of 
the planktonic and biofilmed cells. It was also found that 
CSF-B7 inhibited the biofilm formation of S. mutans on the 
saliva-coated surfaces. Collectively, these results suggest that 
CSF-B7 is potent for the control of the formation and 
development of S. mutans biofilm that might be used for a 
preventive agent of dental plaque.
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Antidiabetic effects of acankoreagenin from the leaves 
of Acanthopanax gracilistylus herb in RIN-m5F cells

Eunhee Hwang1*, Yang Yang2, Jiao Luo3, Bin-Bei Zhang3, 
Xing-Quin Liu3, Man-Xia Lu3, Qin-Peng Ziao4

1Department of Food and Nutrition, Wonkwang University, 
Korea, 2School of Life Sciences, Datong University, China, 
3School of Pharmacy, Hunan University of Chinese Medicine, 
China, 4Changsha Broad-Ocean Bio-Science and Technique 
Co., Ltd., China

Acankoreagenin isolated from the leaves of Acanthopanax 
gracilistylus (LAG) is believed to possess excellent anti-diabetic 
properties. In vitro, anti-diabetic activities were assessed based 
on the inhibitory activities with α-glucosidase (IC50 13.01 μM), 
α-amylase (IC50 30.81 μM), and PTP1B (IC50 16.39 μM). Then, 
investigation was performed on the insulin secretion effects of 
insulin-secreting cell line RIN-m5F cells. As results, it was made 
clear that acankoreagenin could increase the insulin release in 
RIN-m5F cells. It was also found that acankoreagenin reduced 
NO production, activity of caspase-3 and the reactive oxygen 
species levels in the cells injured by processing of cytokines. In 
western blotting, inactivation of NF-κB signaling was confirmed. 
Acankoreagenin showed a higher I-κBα expression and lower 
NF-κB expression than the control group, and showed a better 
expression than the positive control (p<0.05). In conclusion, 
the data obtained confirm acankoreagenin might offer thera-
peutic potential for treatment of type 1 diabetes mellitus.

P11 -132

Enhancement of functional effects of Pinus densiflora
by ultra high pressure homogenization and enzyme 
treatment extraction process

Taewan Kim1*, You-jeong Kim1,2, Ji hye Lee1,2, Min jo Kim1, 
Kuk-young Jo2, Nyun-ho Park3

1Department of food science and biotechnology, Andong 
National University, Korea, 2Eyesome, Korea, 3Gyeongbuk 
Institute for Marine Bio-Industry, Korea

This study was performed to investigate the enhancement of 
functional effects from Pinus densiflora extracts on ultra high 
pressure homogenization and enzyme treatment (pectinex, 
viscozyme) extraction process. In the case of extraction yield, 
the yields were 46.50% higher than that of untreated group 
(24.29%) when the ultra high pressure homogenate and 
viscozyme enzyme were treated together. In the RAW264.7 
cells, the inhibition of NO production by LPS showed the 
excellent results in the extracts treated with the ultra high 
pressure homogenization and viscozyme enzyme. The inhibi-
tion of NO production by 6.8%. The whitening effect of B16F10 
cells was also found to be superior to that of untreated control 
group. Therefore, the combined application of ultra high 
pressure homogenization and enzyme treatment extraction 
process can be an alternative technique for the extraction of 
Pinus densiflora. These results provide useful information for 
enhancing biological properties of low-quality Pinus densiflora.
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Analyzing property and customer preference of frozen 
fried rice blended with konjak-rice through hardness 
and stickiness meter

Yong Min Han1*, Ji Yeon Heo1, Yong Gab Lee1, Hyeon Wee 
Kim1

1R&D Center, Ottogi Corporation, Korea

The demand of HMR product increases with social changes. 
Especially frozen food products are becoming popular due to 
their convenience. Consumers don’t have to cook anymore, and 
only need to heat up their food with HMR products whenever, 
wherever they want. Frozen rice market is growing up rapidly in 
Korea. The reason is that consumers are willing to purchase them 
because frozen rice products have high quality of their flavor and 
texture. Meanwhile, konjak-rice is well known by people who 
want healthy, balanced diet for its high amount of dietary fiber 
and low calories. In these days, eating cooked rice which is 
blended with some konjak-rice is additional and thinkable 
choice. This study investigated how konjak-rice influences to 
consumer’s preference when it blended in ordinary frozen fried 
rice. Hardness, Viscosity, Elasticity, and Balance are measured by 
hardness and stickiness meter. The shrimp based sauce had 
coated well to the samples (control and 10 to 70% konjak-rice 
blended), then stir-fried them for preference test. And the 
experimental group preferred to the 40% konjak-rice blended 
sample as much as the control sample by appearance, viscosity, 
glutinosity and flavor.
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Enhancement of whitening effects of pepper leaf 
extracts by enzyme treatment and ultra high pressure 
homogenization

Taewan Kim1*, So hyeon Lee1,2, Jin me Yoon1,3, Jin man 
Hwang1, Kuk-young Jo2, Min-jeong Kim3, An seok Cho3, Gi Jun 
Kweon3

1Department of Food Science and Biotechnology, Andong 
National University, Korea, 2Eyesome, Korea, 3Yeong Yang Red 
Pepper Trade Corporation, Korea

In this study, whitening activity of pepper leaf extracts by 
enzyme treatment and ultra high pressure homogenization was 
investigated using B16F10 cells treated with Alpha-Melanocyte- 
stimulating hormone (α-MSH). The enzyme treatments were 
treated with endo- beta- glucanase functioning viscozyme and 
polygalacturonase functioning pectinex, the ultra high pressure 
homogenization was treated twice at a pressure of 110 MPa. 
As a result, the extraction yield was increased to 70.71% in 
viscozyme and ultra high pressure homogeneous concurrent 
treatment group, which was higher than the control group, 
followed by viscozyme treatment group and pectinex treatment 
group showed 56.57 and 50.58% extraction yield. Melanin 
inhibition effect was measured at 200 ppm, and the results 
showed that 41.92 and 43.75% of melanin synthesis in 
pectinex treated group and viscozyme treated group were 
increased or decreased compared to the control. In conclusion, 
enzyme treatment and ultrahigh pressure homogenization 
treatment were showed to be effective in improving the 
whitening function and yield of the pepper leaf extracts.
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Anti-inflammatory activity of the 70% ethanolic extract 
of Perilla fruescens oil meal

Taewan Kim1*, Ye-eun Bae1,2, Sung-il Cho1,2, Byeong-hun 
Kang1, Kuk-young Jo2, Taehoon Kim3

1Andong National University, Korea, 2Eyesome, Korea, 
3Department of Food Science and Biotechnology, Daegu 
University, Korea

Perilla fruescens (PF) is usually squeezed into perilla oil. 
Despite remaining active ingredients in Perilla fruescens oil 
meal (PFO), PFO is abandoned and used for feed. In order to 
use reproduction resource, the anti-inflammatory activities of 
the 70% ethanol extract of PFO were investigated using 
RAW264.7 cells treated with lipopolysaccharide (LPS). Cell 
viability was determined by MTT assay. Treatment with PFO 
extract showed 100% or more cell viability. Nitric oxide (NO) 
product levels were detected by griess reaction. PFO 70% 
ethanol extract (25, 50, 100 μg/mL) significantly suppressed 
NO product level in LPS stimulated RAW 264.7 cells to 10.67, 
30.48 and 59.1%. Protein expression was determined by 
western blot analysis. Consequently, the protein expression of 
iNOS, and COX-2 as observed by western blotting, was 
decreased by 34.53, 70.52%. Therefore, 70% ethanol extract of 
PFO may be utilized as a good source of cosmetic and functional 
foods for inflammation care.
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Development of whitening functional cosmetics using 
Cacalia firma extracts

Taewan Kim1*, Ye Hei Seo1,2, You-jeong Kim1,2, Seul a Shin1, 
Sun jung Kim1, Kuk-young Jo2

1Andong National University, Korea, 2Eyesome, Korea

This study is to evaluate the effect of outstanding local natural 
resources. So this study is to evaluate the possibility of 
whitening functionality of Cacalia firma Komar (Cacalia firma, 
CFK). In order to investigate the function CFK was extracted in 
70% ethanol and its activities with 50 μg/mL, 100 μg/mL, 200 μ
g/mL were compared using B16F10 cells. As a result, melanin 
biosynthesis inhibition ability was reduced in a dose-depen-
dent manner when CFK extracts was treated. And as treated 
with 200 μg/mL of CFK extracts, it showed 50% inhibition 
compared to α-MSH. In order to confirm the tyrosinase 
activity, it was confirmed that the 70% ethanol extract was 
inhibited up to 34% when α-MSH was treated at the 
concentration of 50 μg/mL, 100 μg/mL, 200 μg/mL. Therefore 
CFK may be utilized as a good source of cosmetic.
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Functional characterization and cellular antioxidant 
activity of common and tartary buckwheat extracts

Jisoo Hwang1*, Jin Yu1, Soo-Jin Choi1
1Department of Food Science and Technology, Seoul Women’s 
University, Korea

Buckwheat is one of the healthiest foods containing protein, 
fiber, vitamins, and minerals. It is also considered as a func-
tional food, mainly related to the role of rutin, which is not 
commonly found in other grains. However, research on 
physiological activity of common and tartary buckwheats has 
not been well explored. In this study, we analyzed and com-
pared functional ingredients in hull, gran, and flour extracts 
from common and tartary buckwheats. The antioxidant activity 
of buckwheat extracts was assessed by DPPH and ABTS radical 
scavenging assays. Cytotoxicity and intracellular antioxidant 
activity were also evaluated in human intestinal cells. The 
results demonstrate that rutin content of tartary buckwheat is 
much higher than that of common buckwheat, in particular in 
bran extract, while quercetin was measured only in tartary 
buckwheat. Moreover, antioxidant activity of tartary buck-
wheat, obtained from both radical scavenging and cellular 
antioxidant experiments, was significantly higher than that of 
common buckwheat. These results provide fundamental infor-
mation about functional activity of buckwheats, contributing to 
their wide range of applications in the food industry.
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Effects of mulberry root bark ethanolic extract (MRE) 
on the anti-obesity and lipid metabolism

Taewan Kim1*, Euisang Yoon1, Hyeon-hwa Lee1, Seohee Lee1, 
Seokjin Kim2, An seok Cho3, Gi Jun Kweon3

1Department of Food Science and Biotechnology, Andong 
National University, Korea, 2MSC Co., Ltd., Korea, 3Yeong 
Yang Red Pepper Trade Corporation, Korea

In this study, we investigated the effects of mulberry root bark 
ethanolic extract (MRE) on the anti-obesity and lipid metabolism. 
MRE showed significant inhibitory effect on adipocyte diffe-
rentiation. MRE indicated the potent inhibitory activity on 
cellular lipid accumulation at 100 μg/mL. Treatment of MRE 
markedly suppressed 3T3-L1 adipocyte differentiation through 
blocking of PPARγ, C/EBPα and SREBP-1c as well as FAS and 
ACC protein expression, transcription factors in adipogenesis 
and lipogenesis. We also carried out animal experiment using 
mice(CN57BL/6N). As a result, MRE reduced the body weight 
gain of the mice in a dose-dependent manner and also decreased 
the blood TG(triglyceride) level, river TG level. Therefore, MRE 
help to inhibit fat biosynthesis and adipocyte differentiation, so 
it is thought to be highly useful as an anti - obesity material 
and a health functional food material.
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Anti-inflammatory effects of soybean (Glycine max (L.) 
Merr.) leaf extracts on lipopolysaccharide-stimulated 
RAW 264.7 cell

Sol Lim1*, Chan-Su Rha1, Young-Sung Jung1, Minji Ko1, 
Kyung-Tae Kang1, Dae-Ok Kim1

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

In this study, soybean leaves with a variety of physiologically 
active substances were used to evaluate anti-inflammatory 
effects on RAW 264.7 cells. Flavonoids of soybean leaves were 
extracted with 60% (v/v) aqueous methanol and then analyzed 
using reversed-phase HPLC system. Production of nitric oxide, 
an inflammatory substance, was significantly decreased by 
treatment with extracts of cv. Daepung (DP) and cv. Doksaegi 
(DS) leaves in RAW 264.7 cells. The expression level of iNOS, 
which produces nitric oxide, was significantly reduced only by 
DS in RAW 264.7 cells. The expression level of COX-2, a type of 
inflammatory enzyme, was not decreased in DP and DS in RAW 
264.7 cells. The anti-inflammatory effect of DS, a native cultivar 
of Jeju Island, Korea, was higher than that of DP, a conventional 
cultivar. DP had higher quercetin glycoside content than DS, 
whereas DS had higher kaempferol glycoside content than DP. 
Results in this study suggested that leaves of soybean and 
grown in Korea are a good source of flavonols with anti- 
inflammatory effects.
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Molecular mechanisms of the anti-obesity effect of 
indole deriverd six compounds isolated from brown 
alga Sargassum thunbergii

Min-Cheol Kang1*, Bomi Ryu1, Hye-Won Yang1, Wonwoo 
Lee1, Hyun-Soo Kim1, You-Jin Jeon1

1Department of Marine Life Sciences, Jeju National University, 
Korea

Seaweed, a popular and abundant food ingredient mainly 
consumed in Asian countries, is a good source of bioactive 
compounds with anti-obesity effects. However, the anti-obesity 
effects of Sargassum thunbergii have not yet been established. 
In this study, we isolated six indole derivatives (STCs)-STC-1~6 
compounds from S. thunbergii and evaluated their inhibitory 
effects on adipocyte differentiation in 3T3-L1 cells. We found 
that STC-1 and STC-5 resulted in non-toxic inhibition of the 
differentiation of 3T3-L1 adipocytes and thus selected these 
compounds for further study. STC-1 and STC-5 significantly 
inhibited lipid accumulation and downregulated the expression 
of PPAR γ, C/EBP α, and SREBP-1c in a dose-dependent 
manner. The specific mechanism mediating the effects of STC-1 
and STC-5 was shown to be AMPK activation. Our results 
demonstrated the inhibitory effect of STC-1 and STC-5 on 
adipogenesis through the activation of the AMPK signal 
pathway. Together, these findings suggested that STC-1 and 
STC-5 may be effective candidates for the prevention of obesity 
or obesity-related disease.
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Increase of antioxidant activities of egg white protein 
hydrolysate by fractionation without using toxic 
chemicals

Eun Young Park1*, Bo Ram Jeon1, Su Ah Jo1, Soo Jin Lee2, 
Kee Young Han2, Bong Soo Noh2, Kenji Sato3

1Department of Food and Nutrition, Korea Christian 
University, Korea, 2Department of Food Science and 
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University, Japan

The objectives of the present study were to examine the 
antioxidant activity of autofocusing fractions from egg white 
protein (EWP) hydrolysates and obtain higher antioxidant 
peptide fraction, which could be applied to the food model 
system. Alkaline protease hydrolysate of EWP exerted higher 
antioxidant activities than other protein hydrolysates and were 
fractionated on the basis of the amphoteric nature of sample 
peptides by preparative isoelectric focusing without toxic 
solvents and reagents. Neutral and basic fractions showed 
higher 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging 
activity than the acidic fractions. The acidic and neutral 
fractions showed higher hydroxyl (OH) radical scavenging 
activity and oxygen radical absorbance capacity (ORAC) values 
than the basic fractions. The acidic fractions showed higher 
metal chelating activity than basic fractions. Antioxidant 
activities of some autofocusing fractions except for ORAC 
showed higher compared to the crude hydrolysate. These 
results suggest that peptides fractions from EWP are effective 
antioxidant, and that autofocusing could be useful to increase 
antioxidant activity for application to food system.

P11 -143

Hypocholesterolemic effects of unripe Rubus 
occidentalis L. extract in HepG2 cells

Ju-ryun Na1*, Soyi Park1, Kihoon Lee1, Eui-seon Jeong1, Jin 
Seok Kim1, Sunoh Kim1

1B&Tech Co., Ltd., Korea

This study was performed to investigate the effects of unripe 
Rubus occidentalis (uRO) extract on cholesterol synthesis in 
oleic acid induced HepG2 cells. The extracts were treated to 
HepG2 cells for 48 h in MEM supplemented with the uRO 
extract at the final concentrations of 1, 3, 10, 30, 100 μg/ml 
respectively and the levels of intracellular total cholesterol 
(TC), free cholesterol (FC) and cholesterol ester (EC) were 
measured. HMG-CoA reductase, a rate-limiting enzyme of 
cholesterol synthesis, was investigated. HMG-CoA reductase 
decreased in the uRO extract significantly and dose-depen-
dently, but not ripe RO extract. The uRO extract suppressed the 
intracellular lipid accumulation and cholesterol concentration 
caused by the oleic acid-induced hepatic lipid accumulation in 
HepG2. Also the solvent fractions of uRO extract were treated 
to HepG2 to reveal the main active compound. From these 
results, it was confirmed that the uRO extract is a promising 
dietary supplement to prevent dyslipidemia.

P11 -142

Comparative anti-hypertensive effect of Dendropanax 
morbifera and hydro-Dendropanax morbifera extract 
on the expression of nitric oxide synthase expression

Soyi Park1*, Kihoon Lee1, Ju-ryun Na1, Eui-Seon Jeong1, 
JinSeok Kim1, Sunoh Kim1

1B&Tech Co., Ltd., Korea

To confirm the antihypertensive effect of Dendropanax morbi-
fera (Dp) and fermented Dp which is increased the L-arginine 
and GABA (gamma-aminobutyric acid) by proteinases (Hy-Dp), 
we investigated the relaxant effects using the rat aortic rings, 
angiotensin converting enzyme (ACE) inhibition and phos-
phodiesterases (PDE) inhibiting activity. To reveal the pathway, 
we investigated the inhibitory effects of Hy-Dp and Dp on nitric 
oxide (NO) production, inducible nitric oxide synthase (iNOS), 
neuronal NOS (nNOS) and endothelial NOS (eNOS) expression. 
With increased concentrations of Hy-Dp, Hy-Dp induces the 
relaxation in rat aortic rings via both endothelium -intact and 
-denuded rings contracted by PE more than the Dp extract, 
L-arginine and GABA. The extract of Dp and Hy-Dp decreased 
iNOS and nNOS mRNA expression as compared with LPS- or 
Glutamate-treated control respectively, but increased eNOS 
mRNA expression. These results suggest that Hy-Dp had a 
stronger effect on vasorelaxation effect and eNOS expression 
than that of Dp. We expect that Hy-Dp may have an important 
role in treatment of hypertension.

P11 -144

Anti-obesity effects of ellagic acid as a compound of 
Rubus occidentalis in high fat diet-induced obese mice 

Eui-seon Jeong1,2*, Soyi Park1, Kihoon Lee1, Jinseok Kim1, 
Sunoh Kim1

1B&Tech Co., Ltd., Korea, 2Department of Pharmaceutical 
Engineering, Dongshin University, Korea

Ellagic acid (EA), a major active compound in unripe Rubus 
occidentalis (uRO), is known for potent compound for anti- 
obesity properties but the underlying mechanism remains 
unknown. In this study, we evaluated the prevention and 
improvement effects of EA on the anti-obesity in vivo. We 
administered the normal-fat diet (NFD), only HFD or HFD with 
EA at 1, 2, and 4 mg/kg. It was confirmed that EA-treated 
groups reduced the body weight and body weight gain 
compared with only HFD treated group, decreased bioche-
mistry parameters including TG, T-CHO, GOT, GPT, CRE, 
Amylase, UA, LDH, and LDL-C levels significantly and dose- 
dependently. In contrast, EA increased serum HDL-C levels. We 
also found that EA significantly decreased liver, inguinal fat, 
mesenteric fat and epididymal fat pad weight and its 
coefficient in HFD-induced obese mice. These tendencies were 
also shown in the improvement experiments. These findings 
demonstrate that EA has anti-obesity effects in a high-fat-diet 
mice model by reducing lipid accumulation and regulating the 
plasma profiles related obesity.
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Mechanisms underlying the anti-hypertensive effect of 
unriped Rubus occidentalis L. extract

Soyi Park1*, Kihoon Lee1, Ju-ryun Na1, Eui-seon Jeong1, 
JinSeok Kim1, Sunoh Kim1

1B&Tech Co., Ltd., Korea

Rubus occidentalis L. have been employed as a traditional 
medicine for centuries in the Asia-Pacific region. Its pharma-
cological action differs according to the degree of fruit 
ripening. In this study, we investigated the anti-hypertensive 
effect of unripe-Rubus occidentalis L (uRO) extract. To confirm 
the antihypertensive effect of uRO, we investigated the 
relaxant effects using the rat aortic rings, angiotensin convert-
ting enzyme (ACE) inhibition and phosphodiesterases (PDE) 
inhibiting activity. To reveal the pathway, we investigated the 
inhibitory effects of uRO on nitric oxide (NO) production, 
inducible nitric oxide synthase (iNOS), neuronal NOS (nNOS) 
and endothelial NOS (eNOS) expression. With increased 
concentrations of uRO, uRO induces the relaxation in rat aortic 
rings via both endothelium -intact and -denuded rings con-
tracted by PE. The extract of uRO decreased iNOS and nNOS 
mRNA expression as compared with LPS- or Glutamate-treated 
control respectively, but increased eNOS mRNA expression. 
Based on these results, uRO may contribute to its antihy-
pertensive effect. And it is applicable as an ingredient for 
antihypertensive supplement.

P11 -147

Sargassum horneri inhibits cell death in immune cells 
exposed to particulate matter induced oxidative stress

Areum Kim1*, Khinm Herath1, Seul Oh2, You-Jin Jeon3, 
Youngheun Jee1,2

1Interdisciplinary Graduate Program in Advanced Convergence 
Technology & Science, Jeju National University, Korea, 
2Department of Veterinary Medicine and Veterinary Medical 
Research Institute, Jeju National University, Korea, 
3Department of Marine Life Science, Jeju National University, 
Korea

Recently, particulate matter (PM), or fine dust as commonly 
called, has caused serious public concern regarding health 
problems such as cardiovascular and respiratory diseases.
Sargassum horneri, a brown seaweed commonplace along the 
coast of Korea and Japan, has been used as a fundamental 
source of food and medicine for centuries. Various health 
benefits of S. horneri such as anti-oxidation and anti-inflam-
mation started to be reported lately. In this study, we 
investigated whether S. horneri can protect splenocytes from 
PM-induced damages. We found that S. horneri treatment of 
PM-exposed splenocytes significantly increased the cell proli-
feration without cytotoxicity compared with only PM-exposed 
group. We also observed that S. horneri treatment significantly 
reduced oxidative stress and apoptotic fragments in PM-exposed 
group. Our results suggest that S. horneri has the potential of 
protecting splenocytes from PM exposure-induced damages. 
This research is a part of the project titled ‘Development of 
functional food products with natural materials derived from 
marine resources’, funded by the Ministry of Oceans and 
Fisheries, Korea in 2017 (Project NO. 20170285).

P11 -146

Saponin fraction suppresses the obesity-induced 
inflammatory responses in 3T3-L1 and RAW264.7 
co-cultured system via Nrf2/Keap1 pathway

Chae-Young Kim1*, Bobin Kang1, Hyung Joo Suh1, Hyeon-Son 
Choi2
1Department of Public Health Sciences, Graduate School, 
Korea University, Seoul, Korea, 2Department of Food Science 
and Technology, College of Natural Science, Seoul Women’s 
University, Korea

The aim of this study is to investigate the effect of saponin 
fraction (SF) on obesity-induced inflammatory response and its 
underlying mechanism in co-culture system of 3T3-L1 and 
RAW264.7 cells. The production of cytokines which was induced 
by adipocyte-conditioned medium (3T3-CM) in macrophages 
was significantly decreased by SF; tumor necrosis factor-alpha 
(TNF-a, 78%), monocyte chemoattractant protein-1 (MCP-1, 
40%), and interleukin-6 (IL-6, 30%). SF also recovers the 
adipokine expressions from adipocytes which are dysregulated 
by macrophage-conditioned medium (RAW-CM); upregulation 
of adiponectin (more than 2-fold) and downregulation of resistin 
(40%). In contact system, SF significantly decreases the MCP-1 
(38%) and IL-6 (22%) production. In transwell system, SF (100 
mg/mL) greatly increased (3-10 fold) abundance of the nuclear 
factor E2-related factor 2(Nrf2) and its target protein, heme-
oxygenase-1 (HO-1) by promoting translocation of Nrf2 into 
nucleus. Knockdown of Nrf2 or HO-1 canceled out SF-mediated 
decrease of cytokine in 3T3-CM-cultured macrophage. This 
result indicates that SF-mediated inhibition on obesity-induced 
inflammatory is dependent of Nrf2-HO-1 signalings.

P11 -148

Nutricosmetical potential of natural materials inhabited 
in Gyeongnam area in skin health via inhibition of 
melanogenesis, adipogenesis, and up-regulation of skin 
fibril-related genes

Seong-Ae Lee1*, Hyeong-Jin Ju1, Gyo-Nam Kim1

1Department of Food, Nutrition and Biotechnology, Kyungnam 
University, Korea

We prepared water extracts of plants inhabited in Gyeongnam 
area (PE-apple, cucumber, kiwi fruit, onion, red and yellow 
paprika, persimmon, and strawberry). We evaluated anti- 
oxidant activities of PE by DPPH radical scavenging and copper 
reduction activities. At a 1,000 μg/mL concentration, strawberry 
water extract showed strong DPPH radical scavenging activity 
and copper reduction by 44.76 and 39.23% compared with 
control(no treatment), respectively. In tyrosinase inhibition 
assay, onion water extract suppressed tyrosinase activity by 
58.71% when compared to control. In addition, 100 μg/mL of 
cucumber, onion, and strawberry extracts strongly inhibited 
melanin accumulation of B16F10 cells induced by 1mM IBMX. 
We also observed that the PE treatment up-regulated skin 
fibril-related genes including fibronectin, elastin and it down- 
regulated adipogenic related transcription factors such as PPAR
γ, C/EBPβ, LPL, and adiponectin in HSF and 3T3-L1 cells by 
RT-PCR analysis. As result, the water extracts from plants 
inhabited in Gyeongnam area have potential as nutricosmetical 
materials in maintaining skin health.
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Anti-inflammatory effect of long-term fermented 
traditional doenjang

Seungmin Park1*, Sunghee Kim1, Jungeun Kim1, Siyul Byeon1, 
Janice Averilla1, Ji Sun Lim1, Chan Ho Jang1, Nayoung Moon1, 
Soojung Jeong1, Jisun Oh1, Myeong Hui Choi2, Jong-Sang 
Kim1, Jun Young Kim2

1School of Food Science and Biotechnology (BK21 plus 
program), Kyungpook National University, Korea, 2Andong 
Jebiwon Agricultural Corp., Korea

The aim of this study was to investigate the potential anti- 
inflammatory effect of long-term fermented traditional doenjang. 
Meju (a brick of dried fermented soybeans) and traditional 
doenjang (non-fermented fresh, 1-year fermented, and 3-year 
fermented) were extracted in either water or ethanol. The 
DPPH, ABTS, and FRAP assays exhibited that ethanol extracts of 
meju and fresh doenjang had higher radical scavenging 
capabilities than fermented doenjang extracts. Moreover, meju 
ethanol extract concentration-dependently reduced the levels 
of nitric oxide (NO) and proinflammatory cytokines produced 
from lipopolysaccharide (LPS)-stimulated Raw 264.7 macrophages
in comparison to fermented doenjang extracts. In addition, the 
expression of inducible nitric oxide synthase and cyclooxy-
genase-2 in LPS-treated cells was decreased by meju ethanol 
extract. These observations suggest that meju may possess 
more potent substances in cellular anti-inflammatory responses 
than the fermented doenjang.

P11 -151

Proteasome inhibitory activities of various 
phytochemicals

Soo Yeong Min1*, Hyungeun Yoon2

1Department of Food and Nutrition, Sungshin Women’s 
University, Korea, 2Department of Food Science and 
Biotechnology, Sungshin Women’s University, Korea

Phytochemicals are related to reduce the risk of chronic 
diseases such as cancer and cardiovascular diseases. Among 
them, flavonoids and triterpenoids are reported that they have 
proteasome inhibitory activities (PIA). In cancer cell, protea-
some can cause proliferation and inhibit apoptosis. Cellular 
proteasome inhibitory activities (CPIA) of selected flavonoids 
and triterpenoids were evaluated and were compared with 
results of in vitro test. PIA was calculated by using fluorescence 
measurement. Selected flavonoids, epicatechin (1, 10, 100 μ
M), epicatechin gallate (100 μM), epigallocatechin (1, 10 μM) 
and luteolin (1, 10 μM), inhibited proteasome significantly. (pp 
in vitro study. Further study is needed to facilitate the bio-
availability of flavonoids and triterpenoids for increasing CPIA.

P11 -150

Parthenolide, a feverfew-derived compound, 
suppresses the obesity-induced inflammation in 
co-culture system and high-fat diet-challenged 
C57BL/6J mice: Activation of Nrf2/Keap1 pathway

Chae-Young Kim1*, Bobin Kang1, Hyung Joo Suh1, Hyeon-Son 
Choi2
1Department of Public Health Sciences, Graduate School, 
Korea University, Korea, 2Department of Food Science and 
Technology, College of Natural Science, Seoul Women’s 
University, Korea

This study describes the effect of Parthenolide, a sesquiterpene
lactone in the feverfew, on obesity-induced inflammation in 
co-culture and animal studies. Parthenolide significantly 
decreased the production of cytokines such as MCP-1 and IL-6 
in macrophage stimulated adipocyte-conditioned medium 
(3T3-CM) or contact system. The nuclear factor E2-related 
factor 2(Nrf2) and its target protein, hemeoxygenase-1 (HO-1) 
were upregulated by Parthenolide; the increase of translo-
cation of Nrf2 into nucleus. Parthenolide-mediated anti-inflam-
matory response was removed by the knockdown of Nrf2 or 
HO-1 using siRNAs. In high fat diet (HFD)-fed mice, Parthe-
nolide effectively inhibits lipid accumulation in liver and 
adipose tissues with downregulation of adipogenic factors. In 
biochemical analysis of serum, Parhtenolide significantly 
reduced triglyceride and low density lipoprotein-cholesterol 
(LDL-C), but increased HDL-C. In addition, Parthenolide activated 
Nrf2-HO-1 signaling with upregulation of antioxidant genes 
such as catalase and superoxide dismutase (SOD). Taken 
together, Parthenolide is shown to inhibit obesity-induced 
inflammatory responses via Nrf2-HO-1 signaling.

P11 -152

High-avenanthramides extract from oat restores 
long-term potentiation (LTP) of mice cell

Yu Young Lee1*, Yurim Son1, Ji Hae Lee1, Byong Won Lee1, 
Koan Sik Woo1, Hyun-Joo Kim1, Yong-Hee Jeon1, Byoung-kyu 
Lee1, Jihoon Jo2, Hyung-Seok Kim3,4

1Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea, 
2Department of Neurology, Chonnam National University 
Medical School, Korea, 3Department of Forensic Medicine, 
Chonnam National University Medical School, Gwangju, 
Korea, 4Center for Creative Biomedical Scientists, Chonnam 
National University Medical School, Korea

Oat (Avena sativa L.) possess antioxidant capacity mainly due 
to presence of tocopherols, tocotrienols, flavanoids and non 
flavanoid phenoilc compounds such as Avenanthramides 
(Avns). Avns, a compound exclusively found in oats, is a low 
molecular weight polyphenolic compound possessing a myriad 
of bioactive properties such as anti-inflammation. The metha-
nolic extract of oat seed was consecutively partitioned with 
organic solvent ratio. High-Avns extract was obtained from the 
chloroform:methanol:H2O fraction by the repeated silica gel 
column chromatography. We investigated the effects of 
high-Avns extract on Aβ-induced long-term-potentiation (LTP) 
impairment in hippocampa slices of Alzheimer’s disease. 
High-Avns extract restored Aβ-impaired LTP in Aβ-treated 
hippocampal slices of wild type mice and enhanced LTP in 
hippocampal slices from the transgenic mice. We suggest that 
High-Avns extract could be beneficial for Alzheimer’s 
disease-related memory impairment.



553

2018 KoSFoST International Symposium and Annual Meeting

P11 -153

Protective effects of selected plant extracts treated 
with pulsed electric field (PEF) on muscle aging in L6 
cells

Hyeong-Jin Ju1*, Seong-Ae Lee1, Eun-Bi Jang1, Kae Shik Chun2, 
Yong-Il Hwang1, Gyo-Nam Kim1

1Department of Food, Nutrition and Biotechnology, Kyungnam 
University, Korea, 2Guksim Co., Ltd., Korea

In this study, we evaluated the protective effects of selected 
plants such as Chrysanthemum indicium Linne (CI), apple, 
cucumber, onion, yellow paprika, and persimmon with or 
without PEF treatment in L6 skeletal muscle cells. Selected 
plant extracts treated with PEF enhanced expressions of 
myoblast marker genes including MyoD, SkA, Myogenin, 
Myostatin, IGF-1, and PGC-1α. Treatment of 100 μg/mL 
concentration, L6 cells showed increased SkA gene expressions 
by apple, and cucumber treatment to 5.4-, and 1.8-folds, 
respectively. Interestingly, mRNA expression level of MyoD was 
increased by apple, onion, cucumber, and yellow paprika 
treated with PEF to 10.8-, 3.2-, 1.7-, and 1.2-folds, respectively. 
In addition, we observed that selected plant extract treated 
with PEF protected ROS-induced cell death through caspase-3 
and caspase-8 analysis. Result of western blot analysis indicate 
that anti-aging effects of selected plant extracts with PEF 
treatment is mediated with Akt signaling pathway. These 
results suggest that PEF methods are an effective treatment for 
increasing anti-aging activities of natural plant materials.

P11 -155

In vivo antimicrobial activity of a non-allergenic 
urushiol derivative, 3-pentylcatechol, against 
Helicobacter pylori

Hang Yeon Jeong1*, Ju-Gyeong Kim1, Xuan T. Truong2, Tea-Il 
Jeon2, Sueun Lee3, Changjong Moon3, Jea-Hak Moon1

1Department of Food Science and Technology, and BK21 Plus 
Program, Chonnam National University, Korea, 2Department 
of Animal Science, Chonnam National University, Korea, 
3Department of Veterinary Anatomy, College of Veterinary 
Medicine and BK21 Plus Project Team, Animal Medical 
Institute, Chonnam National University, Korea

In our previous study, we have clarified that 3-pentylcatechol 
(PC), a non-allergenic urushiol derivative, inhibited the growth 
of Helicobacter pylori based on in vitro assay using plate agar 
and broth. In this study, we investigated in vivo antimicrobial 
activity of PC against H. pylori growing in mucous membrane of 
stomach. Six-week-old male C57BL/6 mice (n=4) were orally 
inoculated with H. pylori SS-1 for 8 weeks. Then, PC (1, 5, and 
15 mg/kg) and triple therapy (omeprazole, 0.7 mg/kg; metro-
nidazole, 16.7 mg/kg; clarithromycin, 16.7 mg/kg, a positive 
control) were treated once daily for 10 days. Inflammatory cell 
infiltration in gastric tissue was more effectively increased in H. 
pylori infected group than in the control group. Both triple 
therapy and PC treated groups decreased inflammatory cell 
infiltration of gastric tissue. In addition, increased cytokine 
mRNA levels after H. pylori-infection were dramatically decreased 
by triple therapy and PC treatments. Interestingly, PC treatments 
were more effective than triple therapy at all concentrations. 
This result suggested that PC can be more effective as a H. 
pylori therapeutic agent than established antibiotics.

P11 -154

Effects of tea leaves extract on tyrosinase inhibition

Mi Gyeong Nam1*, Hyungeun Yoon2

1Department of Food and Nutrition, Sungshin Women’s 
University, Korea, 2Department of Food Science and 
Biotechnology, Sungshin Women’s University, Korea

Melanin is produced from tyrosine. Tyrosinase promotes to 
convert tyrosine to melanin. Therefore, it is possible to show 
the whitening effect by suppressing the tyrosinase. Tea leaves 
are well-known that they contain a variety of phytochemicals 
which has effects whitening. The purpose of this study is to 
evaluate whitening effects of tea leaves extracts (green tea 
leaves, perilla frutescens leaves, persimmon leaves, pine needles). 
Samples are extracted using an 80% acetone solution. Tyro-
sinase inhibitory activities was measured using tyrosinase from 
mushroom in 0.175 M phosphate buffer (pH 6.8). Tyrosinase 
inhibition rate was significantly increased by green tea extract 
and perilla furtescens leaves extract at the concentration of 5
㎍/mL (p<0.001). Tyrosinase inhibition rate of persimmon leaf 
was significantly increased at the concentration of 10㎍/mL 
(p<0.001). Further study on ingredients of these leaves related 
in whitening of skin is needed.

P11 -156

Absorption behavior into blood of acetylated 
3-tert-butyl-6-pentylcatechol

Haesung Kim1*, Hang Yeon Jeong1, Jeong-Yong Cho1, Jae-Hak 
Moon1

1Department of Food Science and Technology, and BK21 Plus 
Program, Chonnam National University, Korea

In our metabolomic study of a chemically synthesized non- 
allergenic urushiol derivative (3-pentylcatechol, PC), it was 
revealed that PC after oral administration using rat is mostly 
absorbed as (a) conjugated metabolite form(s) to blood rather 
than as an intact form. Therefore, as an approach to prevent 
the conjugation of catechol group, which is an antioxidative 
active site, in the process of absorption, we chemically synthe-
sized tert-butylated compound (TBPC) in C-6 position of PC. 
However, TBPC was not detected from rat blood plasma after 
oral administration of TBPC. Therefore, in this study, as another 
approach to increase absorption ratio of TBPC, we synthesized 
diacetylated TBPC (AcTBPC) using acetic anhydride and sulfuric 
acid. AcTBPC (2 mg in 20% propyleneglycol) was orally 
administered and blood plasma was collected from abdominal 
artery of rat (Sprague-Dawley, ♂, 4 weeks) after 0, 0.25, 0.5, 1, 
2, 4, 8 and 12 h of administration. The extracts of plasma were 
analyzed by PDA-HPLC (280 nm). Unfortunately, AcTBPC was 
not also detected from the rat blood plasma. This study may 
provide meaningful information on pharmaceutical application 
of phenolic compounds.
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Chemical constituents of snowbell (Styrax japonica) 
honey

Ju-Gyeong Kim1*, Jeong-Yong Cho1, Jung-Eun Kim2, Hye 
Kyung Kim3, Yong Soo Choi3, Jae-Hak Moon1

1Department of Food Science and Technology, and BK21 Plus 
Program, Chonnam National University, Korea, 2Jeollanamdo 
Agricultural Research and Extension Services Insect and 
Sericultural Research Institute, Korea, 3Department of 
Agricultural Biology, National Institute of Agricultural 
Sciences, RDA, Korea

Snowbell (Styrax japonica) honey is produced from flower of S. 
japonica and has a fragrant flower aroma. However, studies on 
chemical constituents of snowbell honey have not yet been 
performed. Therefore, we carried out isolation and identifica-
tion of chemical constituents from snowbell honey. H2O sus-
pension of snowbell honey was partitioned with ethyl acetate 
(EtOAc). The EtOAc layer was purified by column chromato-
graphies such as Amberlite XAD-2 and Sephadex LH-20, and 
twelve compounds were finally isolated by prep-HPLC (ODS). 
Structure of the isolated compounds was determined as one 
new phenylpropanoid, four monoterpene derivatives (two new 
compounds), one abscisic acid derivative, four phenolic com-
pounds, and two fatty acid derivatives, based on MS and NMR 
experiments. It was considered that several monoterpene and 
phenylpropanoid derivatives may be produced by action of 
enzyme contained in bee saliva. Further enzymatic study on the 
origins of twelve compounds identified in this study is in 
progress. This study may provide important information on a 
chemical indicator for distinction of snowbell honey.

P11 -159

Antioxidative activity of pear by-products

You Kyung Kim1*, Jae-Hak Moon1

1Department of Food Science and Technology, BK21 Plus 
Program, Chonnam National University, Korea

In our previous studies on chemical composition of pear fruit, 
various bioactive compounds such as arbutin, 2,3-dihydr-
oxybenzoic acid, 3,4-dihydroxybenzoic acid, chlorogenic acid 
(CA), and malaxinic acid (MA) have been identified in mature 
and immature pear fruits. In addition, the content of these 
compounds was significantly higher in immature fruit than in 
mature fruit. Moreover, in the processes for cultivation and 
manufacture, a large quantity of by-products such as pear juice 
extraction cake and pruning branch including immature fruit 
were produced. However, most of them are discarded. 
Therefore, in this study, we evaluated the antioxidative activi-
ties of the by-products to find the usefulness of them. We 
evaluated the antioxidative activities of mature fruit, immature 
fruit, and pear juice extraction cake of one cultivar, and pruning 
branches of six cultivars. Each sample was extracted with 
MeOH. The contents of total phenolics and total flavonoids 
were the highest in the pruning branch. In addition, the 
pruning branch showed higher DPPH, ABTS+, hydroxyl, and 
superoxide anion radical-scavenging activities than others.

P11 -158

Investigation on chemical constituents of sword bean 
(Canavalia gladiata) extracts by hydrolysis

Ja-Yeon Lee1*, Da-Eun Jung1, Jeong-Yong Cho1, Jae-Hak 
Moon1

1Department of Food Science and Technology, and BK21 Plus 
Program, Chonnam National University, Korea

Sword bean (Canavalia gladiate) is known to be effective in 
rhinitis as a tropical leguminous plant. In addition, it was 
reported that antioxidative activity of sword bean is signifi-
cantly higher than that of other soybeans. In our previous 
study on chemical constituents containing in sword bean, 
various phenolic acid and flavonoid glycosides in ester and 
ether forms were identified. However, it was considered that 
further systematic studies on the chemical constituents 
contained in sword bean are additionally required. Therefore, 
in this study, we hydrolyzed sword bean extract under acidic 
(90°C, 1 h with H2SO4) and alkali (80°C, 3 h with 1 N NaOH) 
conditions. The hydrolyzed samples were subjected to HPLC 
(ODS, 254 nm) analysis and characteristically detected 
compounds in comparison of two HPLC chromatograms were 
isolated. The isolated nine compounds were determined as 
one sugar oxide, four phenolic compounds, one abcisic acid 
derivative, one succinnic acid derivative, and two new gallic 
acid derivatives by NMR and MS analyses. 

P11 -160

Improvement of pigment stability of immature pear 
fruit extract using natural antioxidant

Da-Eun Jung1*, Do Yeon An1, Min Yeong Jeon1, Jeong-Yong 
Cho1, Jae-Hak Moon1

1Department of Food Science and Technology, and BK21 Plus 
Program, Chonnam National University, Korea

To harvest pear fruits in high quality, low quality immature 
pear fruits (IPF) were generally handpicked and discarded. In 
our previous study, we have revealed that IPF contains various 
bioactive compounds in high concentration. In addition, IPF 
extract showed considerable antioxidative activities. However, 
it was easily discolorated by oxidation. Therefore, in this study, 
to improve pigment stability of IPF extracts, we used natural 
antioxidants such as ascorbic acid (AsA) and 2,3-dihydroxy-
benzoic acid (2,3-DHBA). IPF extracts were prepared by 
extraction and freeze drying. Then, a solution (sample A) 
containing the extract powder and another solution (sample B) 
adding a mixture of glucose and fructose to sample A were 
respectively prepared. To improve the pigment stability of 
samples, AsA and 2,3-DHBA were added to samples in various 
concentrations. Then, the prepared samples were stored at 
room temperature and 40°C, and the change of Hunter value 
of pigment was observed with the elapse of time. AsA addition 
group was more effective in low concentrations rather than in 
high concentrations. 2,3-DHBA was partially effective in the 
stability of Hunter a and b values.
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Characteristic change on pigment production of 
Monascus sp. by addition of immature pear fruits

Go Eun Lee1*, Tae Ho Lee1, Min Yeong Jeon1, Jeong-Yong 
Cho1, Jae-Hak Moon1

1Department of Food Science and Technology, and BK21 Plus 
Program, Chonnam National University, Korea

We previously demonstrated that pear fruits contain various 
antioxidative compounds, including phenylpropanoid malate 
derivatives, caffeoyl triterpenes, and flavonoids. In particular, 
these compounds were higher contents in immature pear fruits 
(IPF) than in mature pear fruits. The IPF in low quality were 
handpicked in the early stage to harvest high quality fruits and 
the handpicked fruits are discarded without utilization as 
by-products. In this study, IPF extract was fermented with 
Monascus sp., an acanthaceous fungus, which produces yello-
wish and reddish colorants. IPF extract was added to the broth 
of Monascus sp. (M. purpureus, M. pilosus, and M. ruber) and 
incubated at 25°C for 17 days. The addition of 0.25-1% (w/v) 
IPF extracts gradually increased Hunter a and b values of 
Monascus sp. fermented broth during fermentation regardless 
of starters. However, the addition above 2% IPF extracts 
decreased Hunter a and b values of Monascus sp. fermented 
broth. The addition of 1.0% IPF extracts increased DPPH 
radical-scavenging activity of Monascus sp. fermented broth. 
M. purpureus fermented broth by addition of IPF extracts 
showed the highest DPPH radical-scavenging activity.

P11 -163

Inhibitory effects of radish extracts on ox-LDL induced 
foam cell formation

Kyung-A Hwang1*, Hye-Jeong Hwang1, Yu-Jin Hwang1, 
Hwan-Hee Jang1, Sung-Hyen Lee1

1Department of Agrofood Resources, National Institute of 
Agricultural Sciences, RDA, Korea

Atherosclerosis, a major cause of death worldwide, is a chronic 
inflammatory disease of the arterial wall that is initiated by the 
accumulation of oxidized low-density lipoprotein (oxLDL). 
oxLDL is captured into macrophage and stimulates to form 
macrophage foam cell. And it can induce an inflammation and 
smooth muscle proliferation in atherosclerotic plaque. In order 
to identify natural products for reducing atherosclerosis, in this 
study, we aimed to investigate the effect of radish (Raphanus 
sativus) extract on the foam cell formation, a critical initiation 
stage of atherosclerosis. In the results, radish extract signifi-
cantly alleviated the macrophage foam cell formation induced 
by oxLDL in Raw 264.7 cells. Meanwhile, the enhancement of 
PPAR-γ mRNA expression in oxLDL induced macrophages was 
remarkably inhibited by radish extracts. Moreover, the cellular 
inflammation induced by oxLDL could also be remarkably 
reduced. These results indicated that the radish extracts could 
inhibit the conversion of macrophage into foam cell via inhi-
biting PPAR-γ activation and alleviating cellular inflammation.

P11 -162

Immunomodulatory effects of polysaccharide fraction 
isolated from Fagopyrum esculentum on innate 
immune system

Mi-Jin Oh1*, Hee-Don Choi1, Sang Keun Ha1, In-wook Choi1, 
Ho-Young Park1

1Korea Food Research Institute, Korea

The present study investigates the immunomodulatory activities 
of buckwheat polysaccharide fraction (BPF) from the seed of 
Fagopyrum esculentum on RAW 264.7 macrophage cell line 
and Cyclophosphamide-induced immunosuppressed conditions 
in mice models. The in vitro results showed that treatment 
with BPF at a dose of 10 ug/mL of BPF increased immune 
responses on macrophages by MTT assay, nitric oxide pro-
duction, and immune-related cytokine levels. Moreover, the 
apoptosis of YAC-1 cells increased as the co-culture ratio 
between spleen cells and YAC-1 cells increased approximately 
4- fold compared to the control group from 12.5:1 to 50.0:1. 
The in vivo immunomodulatory effects of BPF were evaluated 
by cyclophosphamide-induced mice model. The immune 
response of BPF was determined against cyclophosphamide 
(100 mg/kg) immunosuppressed mice at doses of 50 mg/kg 
and 100 mg/kg of BPF as compared to control. The results 
showed that BPF administration increased spleen and thymus 
indices as well as the leukocytes count in the blood of 
immunosuppressed mice. All of results suggested that BPF are 
potentially acts as immunomodulator for activation of immune 
responses.

P11 -164

Regulation of corticosterone-induced psychological 
stress by radish extracts
Kyung-A Hwang1*, Hye-Jeong Hwang1, Yu-Jin Hwang1, 
Hwan-Hee Jang1, Sung-Hyen Lee1

1Department of Agrofood Resources, National Institute of 
Agricultural Sciences, RDA, Korea

The radish (Raphanus sativus) is an edible root vegetable of 
the Brassicaceae family. Radishes are grown and consumed 
throughout the world, being mostly eaten raw as a crunchy 
salad vegetable. Radish is rich source in ascorbic acid, folic 
acid, potassium, vitamin B6, riboflavin, magnesium, copper, 
and calcium. However, the neuro-modulatory effect of radish 
against psychological stress was rarely explored. Therefore, the 
aim of this study is to assess anti-stress effects of radish and to 
investigate its possible cellular and molecular mechanisms. To 
evaluate the effects of radish extract on psychological stress, 
we used corticosterone-treated PC12 cells. The cytotoxicity 
was determined by MTT assays. Real-time PCR was applied to 
investigate the cellular expression levels of Bax, Bcl-2, and 
BDNF. In the result, radish increased cell viability in corti-
costerone treated PC12 cells, which was accompanied by 
decreased caspase-3 expression and the ratio of Bax/Bcl-2 
mRNA expression as well as increased BDNF expression in 
vitro. Taken together, our data suggested that radish may have 
potential as an anti-stress agent controlling corticosterone- 
induced neuronal damage caused by stress.
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Perilla extract induces beige cell in C3H/10T/1/2 cells

Yu-Jin Hwang1*, Eun-Suk Jung1, Kyung-A Hwang1, Min-Suk 
Kang1, Soo-Muk Cho1

1Department of Agrofood Resources, National Institute of 
Agricultural Sciences, RDA, Korea

Brown adipose tissue (BAT) is specialized to generate heat by 
dissipating energy and may provide novel strategies for obesity 
treatment in humans. Interestingly, “brown-like” or “beige” 
cells can be observed in white adipose tissue (WAT). The 
emergence of brown-like cells in WAT depots can be triggered 
by several stimuli such as cold, exercise or pharmacological 
treatment, such as β-adrenergic stimulation or PPARγ agonists. 
Recently, advances in understanding the dietary agents that 
contribute to the browning of WAT have been made to 
alleviate obesity by promoting energy expenditure. Therefore, 
this study investigated the effects of perilla extract on 
brown-like adipocyte induction in C3H/10T/1/2 cells. Treat-
ment with perilla extract enhanced expression of various 
brown/beige cell-specific genes, such as UCP-1, PRDM16 and 
PGC1α. The expression profile of the brown/beige cell-specific 
genes induced by perilla extract was similar to that of the PPAR
γ agonist in C3H/10T/1/2 cells. Our findings suggest that perilla 
extract induces a brown fat-like phenotype and, thus, likely has 
therapeutic potential in treating obesity.

P11 -167

Acidic polysaccharide content and antioxidant 
properties of wild simulated ginseng (Panax ginseng
C.A. Meyer) with different ages

Min Sik Kim1*, Joon Sun Kim2, Jiyeon Chun1

1Department of Food Science and Technology, Sunchon 
National University, Korea, 2Department of Forest Resources, 
Sunchon National University, Korea

Wild simulated ginseng (Panax ginseng C.A. Meyer) (WSG) has 
been used as a medicinal plant in Asian countries because of 
their prominent health functional properties. Since it is 
naturally grown for several years after seeding quality of WSG 
vary depending on growth period. In this study, acidic 
polysaccharide contents and antioxidant properties of WSG 
with different ages (3-, 5-, 7- and 9-years-old) were investi-
gated. Acidic polysaccharide content (APC) was highest in 
7-yeard-old WSG (7-WSG) while total polyphenol content (TPC) 
was highest in 5-WSG (995.9 mg GAE/g). The youngest 3-WSG 
showed the lowest APC and TPC. DPPH and ABTS radical 
scavenging activities of 9-WSG were significantly higher than 
those of younger WSGs. On the other hand, the highest 
reducing power was observed in 3-WSG. It suggests that WSG 
with different ages could be selected depending on their 
antioxidant properties for product development.

P11 -166

Antioxidant properties of wild plants grown in the 
southern regions of Korea

Geumju Mun1*, You Na Jeong1, Jaekyung Choi1, So-Rim Kim1, 
Jiyeon Chun1

1Department of Food Science and Technology, Sunchon 
National University, Korea

Wild plants are highly consumed as healthy side dishes due to 
the presence of various nutrients including dietary fiber, 
minerals, vitamins, and various phytochemicals. Seven spring- 
wild plants grown in the southern regions of Korea were 
collected and functional properties of their water extracts were 
investigated: Bangpung (Pimpinella brachycarpa), Chamnamul
(Aster scaber), Chwinamul (Sedum sarmentosum), Dolnamul
(Aralia elata), Dureup (Spergularia marina Griseb), Sebalnamul
(Chrysanthemum coronarium), and Ssukgat (Chrysanthemum 
coronarium L.). DPPH radical scavenging activity of seven wild 
plants ranged from 97.4 (Ssukgat) to 2,469.2 (Dolnamul) μg 
gallic acid equivalent (GAE)/g, where the highest was 25 times 
higher than the lowest. The highest ABTS radical scavenging 
activity was observed in Dolnamul and Dureup while the 
lowest in Chamnamul. Total flavonoid content was the highest 
in Sebalnamul (17.0±0.5 μg quercetin equivalent/g), while total 
polyphenol content was the highest in Dolnamul (4898.9±20.8 
μg GAE/g). This study shows that wild plants widely consumed 
in the southern area of Korea during the spring season would 
be a good source of phytochemicals showing antioxidant 
activity.

P11 -168

Effect of Paecilomyces tenuipes extract on angiogenesis 
in prostate cancer cells

Young-Jin Choi1*, Meiqi Fan1, Yujiao Tang1,2, Eun-Kyung Kim1

1Division of Food Bioscience, Konkuk University, Korea, 
2School of Bio-science and Food Engineering, Changchun 
University of Science and Technology, China

Paecilomyces tenuipes (P. tenuipes), an entomogenous fungus 
on the lepidopteran larvae, pupae, and adults, is called 
snow-flake Dongchunghacho in Korea. P. tenuipes has been 
known to contain novel ingredients that induce cellular 
differentiation and inhibit cell growth in various malignant cell 
lines. In this study, the inhibitory effect of P. tenuipes extract on 
PSA and angiogenesis-related factor expression levels were 
investigated in human prostate cancer cells, LNCaP. P. tenuipes
extract significantly inhibited PSA expression in a dose-depen-
dent manner. We also investigated the inhibitory effect of P. 
tenuipes extract on the expression of angiogenesis-related 
genes including VEGF, MMP-2, MMP-9, TIMP-1, and TIMP-2. P. 
tenuipes extract significantly down- regulated the expression of 
MMP-2 and MMP-9 in a dose-dependent manner. On the 
contrary, P. tenuipes increased the expression of TIMP-1 and 
TIMP-2. Our findings indicate that P. tenuipes exhibits an 
inhibitory effect on angiogenesis in human prostate cancer 
cells.
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Anti-obesity activity of different parts from Momordica 
charantia

Meiqi Fan1*, Young-Jin Choi1, Yujiao Tang1,2, Eun-Kyung Kim1

1Division of Food Bioscience, Konkuk University, Korea, 
2School of Bio-science and Food Engineering, Changchun 
University of Science and Technology, China

Momordica charantia (M. charantia) is known as a kind of 
edible vegetable in Asian countries. It has also been extensively 
used in folk to treat obesity and diabetes. In the past, 
researches of phytochemical activities mainly concerted on the 
fruits of M. charantia. However, researches on the roots, stems 
and leaves of M. charantia were fewer. Therefore, in our study, 
each part of M. charantia was extracted from the fruits, roots, 
stems, and leaves with various solvent, and their antioxidant 
activities was determined to select one for further study. The 
results revealed that antioxidant effects of D.W and EtOH 
extracts of M. charantia leaves were most prominent. Con-
sequently, Oil Red O staining and spectrometric determination 
were carried out to investigate the effect of the M. charantia
leaves extracts on adipocyte differentiation. M. charantia
leaves extracts markedly inhibited lipid accumulation.

P11 -171

Antibacterial, antibiofilm, and quorum sensing 
inhibitory activities of Clitoria ternatea anthocyanin 
against Streptococcus mutans

Yanti Yanti1*, Tania Setiawa1, Agustin Wydia Gunawan1, 
Bibiana Widiyati Lay1

1Faculty of Biotechnology, Atma Jaya Catholic University of 
Indonesia, Indonesia

We investigated antibacterial, antibiofilm, and quorum sensing 
inhibitory activities of anthocyanin fraction from Clitoria 
ternatea (CTA) against oral bacteria S. mutans. CTA was 
isolated using 70% ethanol extraction and identified using 
pyrolysis gas chromatography-mass spectrometry. Antibacterial 
activity of CTA (0.06-2 mg/mL) against S. mutans growth was 
done using broth microdilution method. Antibiofilm of CTA for 
preventing and eradication effects was quantified using crystal 
violet assay. Quorum sensing inhibition of CTA was determined 
using Chromobacterium violaceum. Chromatogram profiling 
showed that there were 12 chemical compounds found in CTA 
with the major compound of ternatin anthocyanins (62.90%). 
For antibacterial activity, CTA at 0.06 mg/mL inhibited ~70% of 
S. mutans growth. In antibiofilm system, CTA at 0.06 mg/mL 
prevented S. mutans biofilm formation and eradicated the 
established biofilm compared to that of tetracycline. For 
quorum sensing system, at 0.25 mg/mL, CTA decreased up to 
68% of violacein production. These results suggest that CTA 
may have therapeutic potentials for management of dental 
caries.

P11 -170

Mitigating effects of Tenebrio molitor larvae oil on 
atopic dermatitis murine model

Meiqi Fan1*, Young-Jin Choi1, Yujiao Tang1,2, Eun-Kyung Kim1

1Division of Food Bioscience, Konkuk University, Korea, 
2School of Bio-science and Food Engineering, Changchun 
University of Science and Technology, China

Atopic dermatitis (AD) is an eczema-like skin disease accom-
panied with inflammation and itching. Majority of researchers 
considered that AD is caused by genetic factors and envi-
ronmental factors. However, the pathogenesis of AD is complex 
and the mechanism is still unclear. Recent studies reported 
that many insects have significant biological functions. 
However, there is few studies about Tenebrio molitor (T. 
molitor) in the skin disease. Therefore, in this study, we 
investigated the effect of oral administration of T. molitor
larvae oil (TMLO) on AD. Epidermal and dermal ear thickness, 
mast cell infiltration and gene expression levels of pathogenic 
cytokines in ear tissue were diminished in TMLO group against 
control one. Our results showed that oral administration of 
TMLO exerted beneficial effects in AD symptoms, suggesting 
that TMLO might be a candidate for the treatment of AD.

P11 -172

Clitoria ternatea protein modulates the expression of 
genes related to diabetes via MAPK pathway in vivo

Yanti Yanti1*, Rehna Paula Ginting1, Marstella Minelko1, 
Agustin Wydia Gunawan1, Bibiana Widiyati Lay1

1Faculty of Biotechnology, Atma Jaya Catholic University of 
Indonesia, Indonesia

This study was aimed to test the efficacy of protein fraction 
extracted from Clitoria ternatea (CTP) on modulating gene 
expression related to diabetes via mitogen-activated protein 
kinase (MAPK) pathway in diabetic mice in vivo. CPT was 
prepared by using isoelectric precipitation assay and identified 
for its molecular weight by SDS-PAGE. CPT (100 and 500 mg/kg 
bw) was orally administered to diabetic mice for 4 weeks. Mice 
skeletal muscle tissue, adipose tissue, and pancreas were 
collected for detecting gene expression by quantitative RT-PCR 
assay. SDS-PAGE profile showed that CTP consisted of 2 protein 
bands with molecular weight of 60 and 80 kDa. CTP treatment 
effectively decreased blood glucose as well as metformin. CTP 
also significantly modulated several genes related to diabetes 
and MAPKs, such as PPARγ, Glut2, Tcf7l2, Capn10, MCP-1, 
Hspb1, Dusp1, Map2k6, Gadd45a, Mapk14, Mknk, and Mapk9. 
Thus, CTP may have antidiabetic potential by altering gene 
expression via MAPK pathway for management of diabetes.
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Arctigenin-induced necroptosis and oxidative 
mitochondrial damage in prostate carcinoma PC-3 cells

Yoon-Jin Lee1*, Jeong-Eun Oh1, Kwan-Sik Park1, Sang-Han Lee1

1Department of Biochemistry, College of Medicine, 
Soonchunhyang University, Korea

Extracellular acidity in the tumor microenvironment contributes 
to the chemoresistance of malignant tumors. Herein, the 
chemosensitizing effects of arctigenin, an anti-inflammatory 
lignan from the seeds of Arctium lappa, on the acid-tolerant 
prostate cancer PC-3AcT cells and their parental acid-sensitive 
PC-3 cells were studied. The PC-3AcT cells manifested 
increased tolerance to low-pH media together with enhanced 
percent cell viability, and an increase in the resistance to 
docetaxel, as compared with their parental PC-3 cells. A 
preferential antiproliferative activity of arctigenin against 
PC-3AcT cells was associated with a necroptotic type of cell 
death, which was accompanied by an increase in the cell 
fraction with a sub-G0/G1 peak, the ROS levels, and the 
mitochondrial membrane potential loss. A series of changes 
caused by arctigenin were significantly recovered by pre-
treatment with the N-acetylcysteine, thus positioning ROS 
upstream of arctigenin-driven cytotoxicity. Collectively, evidences 
underline the possible role of arctigenin as a potential 
therapeutic candidate to overcome the acidic-microenviron-
ment-associated chemotherapeutic resistance in prostate 
cancer.

P11 -175

Marine polysaccharide regulates fatty acid metabolism 
in mouse liver

Ji Eun Kim1*, Tae Hee Kim2, Weerawan Rod-In2, A-yeong 
Jang1, Min Jeong Kim2, Chaiwat Monmai2, Woo Jung Park2

1Department of Wellness Bio-Industrial, Gangneung-Wonju 
National University, Korea, 2Department of Marine Food 
Science and Techology, Gangneung-Wonju National 
University, Korea

Polyunsaturated fatty acids (PUFAs) are considered to be 
crucial chemicals to modulate human health and development, 
and diverse fatty acid desaturases play critical roles in 
synthesizing PUFAs. Because mammals including humans do 
not have delta-12 and -15 desaturases and conversion for 
PUFAs containing more double bonds synthesis is little, they 
need to consume omega-3 fatty acids. PUFAs have been known 
to be related with diverse chronic diseases such as diabetes, 
breast cancer, cardiovascular disease and ovary cancer. Also 
EPA (Eicosapentaenoic acid, 20:5n-3), DHA (Docosahexaenoic 
acid, 22:6n-3), DGLA (Dihomo-gamma-linolenic acid, 20:3n-6) 
and ARA (Arachidonic acid, 20:4n-6) are precursors of 
important cellular signaling chemicals such as eicosanoids or 
docosanoids to regulate inflammation. In addition, recent 
results showed that polysaccharide extracts from Stichopus 
japonicus and Codium enhance the immune cells and immune 
physiological system in mice. Therefore, our current study 
investigated how polysaccharide extracts from Stichopus 
japonicus and Codium fragile regulated PUFA metabolism in 
mice liver system.

P11 -174

Ginsenoside analysis of fermented ginseng sprout and 
antioxidant and anti-cancer effects against HepG2 cells

Hyun Jung Lim1*, Moon Hee Lee1, Ji Su Lee1, Jiwon Yang1, 
Geum Su Seong2, Youn-Je Park1

1Department of Food Science and Technology, Kongju 
National University, Korea, 2SME Solution Center, Korea Food 
Research Institute, Korea

Ginseng sprout has an advantage of taking a whole plant and 
has known to have effects such as anti-cancer, anti-diabetic, 
anti-aging, etc. These effects of ginseng sprout are caused by 
various ginsenosides and composition of which can be changed 
by bioconversion. In this study, we investigated the changes of 
ginsenoside by fermentation and antioxidant and anti-cancer 
effects of fermented ginseng sprout. After fermentation of 
ginseng sprout, ginsenoside Rb1, Rb2, Rd, 20(S)-Rg2, 20(R)-Rg2, 
20(S)-Rg3, 20(R)-Rg3, 20(S)-Rh1, 20(R)-R1, 20(S)-Rh2, and 
20(R)-Rh2 increased, whereas Rc, Re, and Rg1 decreased. 
Especially, 20(R)-Rh2, compound K, protopanaxadiol, and 
protopanaxatriol were newly detected after fermentation. In 
DPPH antioxidant activity assay, fermented ginseng sprout 
showed a radical scavenging effect in a dose-dependent 
manner and a high inhibition capacity (75.42%) at 100 mg/mL. 
Cytotoxicity tests based on MTT assay revealed that fermented 
ginseng sprout had strong inhibitory effects against HepG2 
human liver cancer cells in a dose-dependent manner. There-
fore, fermented ginseng sprout is suggested to be a valuable 
functional food material with antioxidant and anticancer 
effects.
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Enzymatic extract of Stichopus japonicus modulates 
immune response in Con A stimulated murine 
splenocytes

Areum Kim1*, Suyama Prasansali Mihindukulasooriya1, Jinhee 
Cho2, Khinm Herath1, Hyojin Kim3, Youngheun Jee1,2

1Interdisciplinary Graduate Program in Advanced Convergence 
Technology and Science, Jeju National University, Korea, 
2Department of Veterinary Medicine and Veterinary Medical 
Research Institute, Jeju National University, Korea, 
3Department of Food Bioengineering, Jeju National University, 
Jeju National University, Korea

Stichopus japonicus, a sea cucumber inhabiting the sea around 
Korean Peninsula, Japan and China, is used in traditional 
medicine for asthma, hypertension, and anemia. We investi-
gated the proliferation and cytokines productivity of S. japonicus
enzymatic extracts obtained through amyloglucosidase (AMG) 
on murine splenocytes or splenocytes stimulated by conca-
navalin A (ConA) known as T cell mitogen. AMG enzymatic 
extracts of S. japonicas (AESJ, 31.3, 62.5 μg/mL, 48 h) had no 
cyototoxic effects on splenocytes and enhanced the prolife-
ration of splenocytes. AESJ increased production of T cell 
growth factor (IL-2), cellular immunity related cytokine (IL-1β) 
and humoral immunity related cytokines (IL-4, IL-10). AESJ 
suppressed proliferation in splenocytes stimulated by ConA (5 
μg/mL, 48 h). The production levels of IL-2 and IL-4, IL-10 were 
decreased, whereas IL-1β was increased. This study suggests 
that AESJ has the immunomodulatory ability in murine 
splenocytes. This research was a part of the project ‘Develop-
ment of natural materials having immune activation/regulatory 
effect from Stichopus japonicus funded by the Ministry of 
Oceans and Fisheries, Korea'.
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Lupeol contents in bark and fruit of Sorbus spp.

Mun Seop Kim1*, Young Ki Kim1, Yong Wook Kim1, Sea Hyun 
Kim1

1Division of Special Forest Product, National Institute of Forest 
Science, Korea

Lupeol, a phytosterol and triterpene, is widely found in diverse 
species of the plant kingdom. Many researchers suggest that 
lupeol has a potential to act as an anti-inflammatory, anti- 
microbial, anti-protozoal and anti-cancer. Sorbus commixta is a 
deciduous broad-leaved tree belonging to the Rosaceae family, 
which has been widely used for edible and medicinal. Recently, 
researchers have reported the presence of lupeol in Sorbus 
commixta. So, we conducted this study to figure out the lupeol 
contents in bark and fruit extracts of Sorbus spp (S. commixta, 
S. sambucifolia, S. amurensis and S. aucuparia). The results 
revealed that lupeol contents was generally found to be higher 
in bark (213.6-635.7 ppm) than fruits (4.1-24.0 ppm) extract. 
The lupeol contents in the bark was found to be highest at 
635.7 ppm in S. aucuparia ‘Osan1’, while it was lowest at 213.6 
ppm in S. commixta ‘Teaback2’. The lupeol contents of the 
species are higher in order of S. sambucifolia, S. aucuparia, S. 
amurensis, and S. commixta. These results could be used as 
basic data for cultivating new variety which has more 
functional ingredient than local variety.

P11 -179

Arctoscopus japonicas egg’s lipids regulate 
anti-inflammation in LPS-stimulated macrophages

Weerawan Rod-in1*, Chaiwat Monmai1, SeokHyeon Go1, 
A-yeong Jang2, Ji-eun Kim2, Min Jeong Kim1, Woo Jung Park1

1Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea, 2Department of 
Wellness Bio-Industrial, Gangneung-Wonju National 
University, Korea

Arctoscopus japonicus is widespread in the Western Japan, 
South Hokkaido and Eastern Korea. In this study, lipids such as 
neutral lipids, glycolipids, and phospholipids were extracted 
from A. japonicus eggs and bioactivity to regulate immune 
systems as well as their fatty acid compositions was investi-
gated. These three lipids showed the difference in fatty acid 
compositions such as SFA (saturated fatty acid), MUFA 
(monounsaturated fatty acid), and PUFA (polyunsaturated fatty 
acid). Analysis for the anti-inflammatory effect of A. japonicus
egg lipids, such as nitric oxide (NO) production cell proliferation, 
and pro-inflammatory associated gene expression were carried 
out with LPS-stimulated RAW264.7 cells. A. japonicus egg lipids 
showed a little cytotoxicity at high concentration (2% of lipid) 
and decreased NO production in dose-dependent manner in 
LPS-stimulated RAW264.7 cells. A. japonicus egg lipids also 
down-regulated iNOS as well as pro-inflammatory associated 
gene such as IL-1β, IL-6, TNF-α, and COX-2. These results 
suggested that A. japonicus egg lipids may be a potential lipid 
source for anti-inflammation.
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Fermented maillard reaction products ameliorate 
intestinal permeability and inflammation in 
inflammatory bowel diseases

Yu-Jin Jeong1*, Da Hyun Kim1, Su-Hyun Chun1, Kwang-Won 
Lee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Inflammatory bowel disease (IBD) belongs to autoimmune 
diseases and is hard to recover completely. IBD is divided 
Crohn’s disease and ulcerative colitis which are related with 
the intestinal epithelial inflammatory diseases. This study 
examined the ameliorating intestinal epithelial barrier function 
and anti-inflammatory effects in IBD. In vitro assay, we treated 
fermented Maillard reaction product (FMRP) to Caco-2 cell that 
was exposed by lipopolysaccharide (LPS). In vivo assay, we 
administrated orally 14 consecutive days for confirming the 
prevent effects of FMRP on colitis and automatically supplied 
2% dextran sulfate sodium (DSS) in water. We determined 
effects of FMRP by trans-epithelial electrical resistance value, 
disease activity index, histopathological examination and 
biological factors. We measured the mRNA expression of 
cytokines and tight junction protein in LPS induced Caco-2 and 
DSS induced colitis to know about the anti-inflammatory effect 
and intestinal permeability of FMRP. In this study, we 
determined anti-inflammation effects and protecting epithelial 
barrier by FMRP in IBD model.

P11 -180

Anti-photoaging effect of Sargassum fulvellum extract 
on UVB-treated skin in hairless mice

Changhee Kim1*, Dong-Bin Rhim2, Jihye Park1, 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

Human skins are chronically exposed to ultraviolet irradiation 
(UV), causing extrinsic aging or photoaging. In UVB-exposed 
skins, an increase in reactive oxygen species (ROS) activates the 
matrix metalloproteinases (MMPs) and suppresses collagen 
synthesis, consequently stimulating the wrinkle formation. 
Sargassum fulvellum, belonging to the marine brown algae of 
Sargassaceae family, possess biological activities, such as 
anti-inflammation, anti-cancer, and anti-oxidation. However, its 
anti-photoaging effect has not been investigated. The purpose 
of current study was to investigate whether S. fulvellum
ethanol extract (SFE) inhibited UVB-induced photoaging in 
hairless mice (SKH-1). Oral administration of SFE significantly 
reduced wrinkle formation and epidermal thickness in UVB- 
treated dorsal skin. In addition, SFE inhibited UVB-induced 
MMP-2, -3, -9, and -13, subsequently increasing the contents 
of collagen. SFE not only suppressed the mitogen-activated 
protein kinases (MAPKs)/activator protein-1 (AP-1) but also 
nuclear factor-kappa B (NF-κB). Overall, these findings imply 
that SFE could be a nutraceutical agent for anti-photoaging 
effect.
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Anti-photoaging and moisturizing effects of marian 
plum extract in UVB-irradiated human dermal 
fibroblasts and epidermal keratinocytes

Changhee Kim1*, Yongin Cheong1, Jihye Park1, Jae-Kwan 
Hwang1

1Department of Biotechnology, College of Life Science and 
Biotechnology, Yonsei University, Korea

Ultraviolet (UV), a major cause of photoaging, leads to collapse 
of skin structure, resulting in wrinkle formation and skin 
dehydration. Bouea macrophylla, which is commonly called 
marian plum, has been reported to possess antioxidant and 
anticancer properties. The purpose of this study was to 
investigate whether B. macrophylla extract (BME) inhibited UVB- 
induced photoaging and skin dehydration. In UVB-irradiated 
human dermal fibroblasts (Hs68), BME up-regulated the mRNA 
expression of collagen related genes. BME suppressed UVB- 
induced metalloproteinases (MMPs) expression. Moreover, 
BME significantly inhibited the protein expression of nuclear 
factor-kappa B (NF-κB) and increased the catalase expression in 
UVB-irradiated Hs68. In addition, in UVB-irradiated human 
epidermal keratinocytes (HaCaT), BME up-regulated the UVB- 
induced cornified envelope-related biomarkers. In addition, the 
protein expression of filaggrin, and filaggrin-related enzymes, 
such as matriptase, prostasin, and caspase 14, were signifi-
cantly up-regulated by BME. Collectively, BME can be nutra-
ceutical candidate for anti-photoaging and skin hydration.

P11 -183

Gamma irradiated sericin positively affects structural 
properties and negatively regulates LPS-induced NF-kB 
activation through macrophage M2 polarization

Mi-Jin Kwon1*, Young Jun Kim2, Hyun Ji Park2, Ji Hee Sung1, 
Hanuel Choi1, Tae-Seok Seo3, Kee Yeol Kyong4, Gye-Won 
Lee2, Young Ho Cho2

1Division of Efficiency Evaluation of Biomolecules, PSA Co., 
Ltd., Korea, 2Department of Pharmaceutics and Biotechnology, 
Konyang University, Korea, 3ATEC Co., Ltd., Korea, 4Cosmetic 
Science and Technology, Seowon University, Korea

In this study, we tried to improve the commercial application 
possibility by constructing optimal gamma irradiation doses for 
sericin. After obtaining froma cocoon fiber, 2.5 to 20 kGy doses 
of irradiation were applied to the extracted sericin. They were 
then analyzed for their solubility and DPPH radical scavenging 
activity. There was no significant difference in molecular 
weight according to irradiation doses, whereas its solubility 
and antioxidant activity were increased. Additionally, anti- 
inflammatory effect of the gamma irradiated sericin (SS10, 
5kGy) was determined. The gamma irradiated sericin exhibited 
more potent anti-oxidative activity and macrophage polari-
zation to the M2 phenotype in cells and reduced anti- 
inflammatory response, compared with non-irradiated sericin. 
From these findings, the gamma irradiation method of less 
than 10 kGy is considered to be an effective method for the 
practical use of sericin and plays an important role in the use of 
high functional biotechnology products by increasing anti- 
oxidative and anti-inflammatory activity without changing 
molecular weight. 

P11 -182

Inhibition of free fatty acid uptake by selenium in 
Caco-2 cells

Choon Young Kim1*
1Yeungnam University, Korea

Obesity is a medical condition involving an excessive amount of 
body fat due to positive energy imbalance. Since obesity is not 
only an epidemic but also a major causative factor for 
developing various critical diseases, obesity prevention is a 
pivotal issue in public health. A reduction in lipid absorption is 
an attractive targeted approach for obesity prevention. 
Selenium, an essential trace mineral, occurs in both organic 
and inorganic (selenite and selenate). The health benefits of 
organic selenium and selenite are antioxidant and anti-cancer 
properties, whereas selenate exhibits anti-obese activity. 
However, the mechanisms underlying such effect is not yet to 
be determined. In order to elucidate the role of selenate in 
fatty acid absorption, a Caco-2 cell culture model, a promising 
tool for the in vitro study of intestinal absorption, has been 
used. Selenate upto 50 μM did not show any toxic effect but 
upregulated the expression of selenoprotein genes. Interestingly, 
selenate suppressed the expression level of genes related to 
intestinal fatty acid transport. The results proposed that 
selenium may be used as safe and effective anti-obese func-
tional ingredients.

P11 -184

Rhodiola sachalinesis ameliorates testosterone-induced 
benign prostatic hyperplasia by downregulating 5-alpha 
reductase and restoring testosterone in rats

Mi-Jin Kwon1*, Myoung Sun Kim1, Young-Min Yoon1, 
Ju-Woon Lee1, Cheng-Bi Cui2, Dong-Hao Li2, Jong Shin Kim3, 
Jung Sik Cho3, Gye-Won Lee4, Young Ho Cho4

1Division of Efficiency Evaluation of Biomolecules, PSA Co., 
Ltd., Korea, 2Yanbian University of Science and Technology, 
China, 3FX ･ Pharmtool, Korea, 4Department of Pharmaceutics 
& Biotechnology, Konyang University, Korea

The objective of this study was to investigate whether Rhodiola 
sachalinesis (HKC) extract could improve benign prostatic 
hyperplasia (BPH). Experimental animals (7-week-old male SD 
rats) were divided into normal control and experimental 
groups. Prostate weight was significantly higher in TP group 
compared to that in the control group. However, it was 
significantly (p<0.05) decreased in HKC or finasteride treated 
group compared to the control groups. Similar, results were 
obtained for serum DHT concentrations. Expression levels of 
5-AR mRNA in prostate OF HKC or finasteride treated groups 
were also significantly lower (p<0.05) than those in TP group. 
Similarly, expression levels of a-SMA and cytokeratin, asso-
ciated with prostatic enlargement were significantly lower in 
HKC or finasteride treated group than those in TP group. Taken 
together, these results demonstrate that HKC treatment of rats 
with testosterone-induced BPH has similar efficacy to finaste-
ride. Thus, HKC might have potential as a natural compound for 
BPH treatment by inhibiting mRNA expression of 5 AR and 
restoring of testosterone from DHT.
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Extract of Asparagus cochinchinensis protects cells 
against oxidative stress by Nrf2 activation and gamma 
irradiation further enhances the improvement of 
prostate enlargement

Mi-Jin Kwon1*, Hui Yang1, Young-Min Yoon1, Ju-Woon Lee1, 
Eun Mi Song2, Young Wook Kwon2, Tae-Seok Seo3, Kee Yeol 
Kyong4, Gye-Won Lee5, Young Ho Cho5

1Division of Efficiency Evaluation of Biomolecules, PSA Co., 
Ltd., Korea, 2Agricultural corporation Jungdama Co., Ltd., 
Korea, 3ATEC Co., Ltd., Korea, 4Cosmetic Science and 
Technology, Seowon University, Korea, 5Department of 
Pharmaceutics and Biotechnology, Konyang University, Korea

In this study, we examined the protective effects of the extract of 
Asparagus cochinchinensis (ACE) against H202-induced cell 
damage and testosterone propionate (TP) induced prostatic 
hyperplasia (BPH) rats. ACE prevented H202-induced cell death 
and exhibited scavenging activities against intracellular oxidative 
stress. We found that the Nrf2 nuclear translocation was 
increased by ACE. As well, ACE effectively remove intracellular 
oxidative stress, and reduced ROS contents. Since the antioxidant 
activity of ACE was increased according to the dose of gamma 
irradiation, we used both ACE without irradiation and ACE with 60 
kGy gamma irradiation in TP-induced BPH rats. ACE restored the 
prostate testosterone level in a similar manner as by finasteride 
signifying the tested ACE may be acting through inhibition of 
5-AR. However, in the 60kGy irradiated ACE group, not only the 
prostate size was close to that of the control group, but also the 
testosterone and DHT levels were similar to those of the control 
group. Therefore, we expect to be able to develop more 
functional materials by irradiating gamma rays to ACE, which 
shows improvement of prostatic hyperplasia.
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Immuno-modulatory activities of bee-pollen hot-water 
extracts in macrophage cell

Eui-Hong Byun1*, Yi Eun Kim1, Eun Ji Cho1, Da-Eun Lee1, 
Jeong-hyeon Lee1, Hee-suk Min1

1Department of Food Science and Technology, Kongju 
National University, Korea

Activating macrophage cells play an important role in the host 
immune defense system. The functional roles and the related 
signaling mechanism of hot-water extracts of bee-pollen (BPW) 
in RAW264.7 macrophage cells were investigated. BPW did not 
exert cytotoxicity at concentrations ranging from 62.5 μg/mL to 
250 μg/mL in macrophage cells; therefore, concentration 250 μ
g/mL was used as the maximum dose of BPW throughout 
subsequent experiments. BPW increased inducible nitric oxide 
synthase-mediated nitric oxide production in a concentration- 
dependent manner. Additionally, BPW induces macrophages 
activation by augmenting the expression of cell surface mole-
cules (CD80, CD86, and major histo-compatability complex 
(MHC) class I/II) and proinflammatory cytokine production 
(tumor necrosis factor; TNF-α, interleukin; IL-6, and IL-1β) in 
RAW 264.7 macrophages cells on mitogen-activated protein 
kinases and nuclear factor κB signaling pathways. Taken toge-
ther, BPW could potentially be used as an immunomodulatory 
agent.

P11 -186

In vitro and in vivo anti-thrombotic effects of Artemisia 
princeps pampanini extracts

Kyeong Jin Kim1*, Min Seo Kim1, Ji Sun Youn1, Eunseon 
Jeong1, Jain Nam1, Ye Eun Park1, Yeon Seok Kim2, Ji Yeon 
Kim1

1Seoul National University of Science and Technology, Korea, 
2Chunho Bio, Korea

The aim of this study was to examine the anti-thrombotic 
effects of Artemisia princeps pampanini (A.p.p) extracts. A.p.p 
was extracted using either distilled water (DW), hot DW, 70% 
ethanol, or subcritical water (SW). The anti-thrombotic effects 
were evaluated by assessing the inhibition of monocyte adhe-
sion molecules in TNF-treated human umbilical vein endo-
thelial cells (HUVECs). An in vitro study revealed that A.p.p 
extracted with SW, compared to the other extraction methods, 
resulted in significant inhibition. Next, an in vivo model of 
carotid arterial thrombosis was induced by FeCl3. The rats were 
treated with sterile water or three different doses of A.p.p 
extracted with SW, once a day for 2 weeks. We then assessed 
their thrombus weight and gene expressions. Compared to the 
other treatment groups, high concentration of A.p.p extracted 
with SW-treated exhibited a higher decrease in thrombus 
weight. All treatment groups also had reduced mRNA levels of 
ICAM-1 and VCAM-1 in the artery tissue. These results suggest 
that A.p.p extracted with SW is effective in improving blood 
coagulation.

P11 -188

Effect of bee-pollen hot-water extracts on dendritic cell 
activation and induction of Th1 immune response

Eui-Hong Byun1*, Yi-Eun Kim1, Eun-Ji Cho1, Da-Eun Lee1, 
Jeong-hyeon Lee1, Hee-suk Min1

1Department of Food Science and Technology, Kongju 
National University, Korea

Dendritic cells (DCs) are potent antigen-presenting cells that 
play a pivotal role in modulating the innate and adaptive 
immunity. This study examined the immunomodulatory acti-
vities of hot-water extracts of Bee-pollen (BPW) in bone- 
marrow derived DCs (BMDC) and mice splenocytes. Bone- 
marrow derived BMDC separated from mice was treated with 
250 and 500 μg/mL BPW for 24 h. BPW up to 500 μg/mL did 
not display any cellular toxicity against BMDC. In addition, BPW 
functionally induced DCs activation via augmentation of CD80, 
CD86, and major histo-compatability complex (MHC) class I/II 
expression and pro-inflammatory cytokines (tumor necrosis 
factor; TNF-α, interleukin; IL-6, and IL-1β) production. 
Interestingly, BPW treatment significantly increased the 
production of interferon (IFN)-γ in splenocytes, indicating that 
BPW possibly contributes to Th1-polarization of the immune 
response. Taken together, these findings suggest that BPW may 
regulate innate and adaptive immunity via BMDC activation 
and Th1 polarization of immune responses.
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Anti-inflammatory effect of neohesperidin 
dihydrochalcone and its derivatives in LPS-stimulated 
murine macrophage

Sooyeon Choi1*, Seungmin Yu1, Sojung Lee1, Insu Ban1, Yeji 
Kwon1, Jong Hun Lee2, Wooki Kim1,3
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Korea, 2Department of Food Science and Biotechnology, CHA 
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Previous studies have shown that chalcone group have 
beneficial functions such as anti-oxidant, anti-cancer and 
anti-inflammatory properties for its structural characteristic. 
Neohesperidin dihydrochalcone (NHDC), glycoside in chalcone 
group, is a zero calorie sweetener derived from citrus. It is 
known that NHDC is approximately 1,500 times sweeter than 
sugar at threshold concentration. Therefore, the current study 
sought the anti-inflammatory effect of NHDC and its deriva-
tives. In this purpose, NHDC and its aglycone derivatives 
treated RAW 264.7 macrophages were tested for production of 
pro-inflammatory cytokines and cell viability assay. Interes-
tingly, the secretion of pro-inflammatory cytokines, i.e., 
interleukin-6 and tumor necrosis factor-α was reduced by 
treatment of cells with NHDC and certain its derivatives. This 
result suggests that NHDC and its derivatives could be an 
effective dietary strategy for chronic inflammatory diseases as 
sugar substitutes and have potential as medicine to improve 
inflammation.
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Neuroprotective effect of polysaccharide separated 
from Perilla frutescens Britton var. acuta kudo against 
H2O2-induced oxidative stress in HT22 hippocampus 
cells

Eui-Hong Byun1*, Eun-Ji Cho1, Yi-Eun Kim1, Eui-Beak Byun2, 
Woo-Sik Kim2, Nak-Yun Sung1

1Department of Food Science and Technology, Kongju 
National University, Korea, 2Advanced Radiation Technology 
Institute, Korea Atomic Energy Research Institute, Korea

Perilla frutescens Britton var. acuta Kudo (PEPF) then resulted 
in a significant protection of HT22 hippocampus cells against 
H2O2-induced neurotoxicity, which ultimately occurred through 
an inhibition of reactive oxygen species-mediated intracellular 
Ca2+levels leading to mitogen-activated protein kinases and 
NF-κB signaling pathways, as well as accumulation of PI3K/Akt 
and HO-1/NQO1 signaling pathways. Furthermore, PEPF not 
only decreased the expression of Bax, cytochrome c, caspases-8, 
-9, and -3, but also increased the expression of PARP and Bcl-2, 
in H2O2-treated HT22 hippocampus cells that over all contri-
buted to the neuroprotective action. Consistent with these 
findings, PEPF retains mitochondrial membrane potential and 
reduces the elevated levels of sub-G1 phase and apoptotic 
morphological features induced by H2O2. It also reduced 
malondialdehyde levels and enhanced intracellular superoxide 
dismutase activity in H2O2-treated HT22 hippocampus cells. 
Consequently, these results will provide new pharmacological 
evidence that PEPF has positive significance for preventing 
neuronal H2O2-induced oxidative stress.

P11 -190

Comparison study on the anti-oxidative and anti- 
inflammatory activity of Lycium chinense leaves and 
fruits extracts by harvest time

Eui-Hong Byun1*, Yi-Eun Kim1, Eun-Ji Cho1, Da-Eun Lee1, 
Jeong-hyeon Lee1, Hee-suk Min1

1Department of Food Science and Technology, Kongju 
National University, Korea

This study explored the change of antioxidative and antiinflam-
matory activity of Lycium chinense leaves and fruits extracts 
distinguished from harvest time. Antioxidant activity was 
tested by radical scavenging activity, reducing power, total 
polyphenol contents, and total flavonoid contents. Anti-inflam-
matory activity was tested in LPS induced RAW264.7 by 
checking the cytokines (TNF-α, IL-6, and IL-1β) production 
inhibition. In case of antioxidant activity, Lycium chinense
leaves (LCL) extracts showed the highest levels of radical 
scavenging activity and reducing power in harvest on May, and 
Lycium chinense fruit (LCF) extracts showed the highest levels 
of radical scavenging activity and reducing power in harvest on 
December. In case of antiinflammation activity, LCL treatment 
did not induce the cytotoxicity (below than 500 μg/mL) in 
RAW264.7 and LCF evenly did not induce the cytotoxicity 
(below than 1,000 μg/mL). Cytokine (TNF-α, IL-6 and IL-1β) 
inhibition activity by LCL and LCF treatment showed the 
highest levels in harvest on May and December.
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Immunological activity of vegetable soup made by 
extruded radish

Eui-Hong Byun1*, Yi-Eun Kim1, Eun-Ji Cho1, Hyeong-Kwang 
Jun2, Gi-Hyung Ryu1, Nak-Yun Sung1

1Department of Food Science and Technology, Kongju 
National University, Korea, 2Hanbit Food, Korea

This study was to demonstrate the comparison of immuno-
logical activity between vegetable soup made by fresh radish 
and made by extruded radish in in-vitro (bone marrow-derived 
macrophages and dendritic cells, and mouse splenocytes) and 
in-vivo models. In cell survival test, extruded radish adding 
vegetable soup (EVS) and non-extruded radish adding vegetable 
soup powder (NEVS) were treated to bone-marrow derived 
macrophages, dendritic cells, and mouse splenocytes, and 
showed no cytotoxic effect at a dose below 1,000 μg/mL. EVS 
treated cell was more highly increased the cell proliferation 
and cytokine (TNF-α, IL-6, IL-1β, IL-2, INF-γ) production when 
compared to NEVS treated group. Cell surface marker (CD 
80/86, MHC class Ⅰ/Ⅱ) expression in bone marrow-derived 
macrophages and dendritic cells was evenly increased in the 
EVS treated group. In in-vivo study, administration of EVS was 
more increased the CD4 and CD8 T cell population in 
splenocyte and cytokine production (IL-2, IFN-γ, TNF-α) but not 
Th 2 type cytokines (IL-4). Therefore, adding the extruded 
radish is more effective method for vegetable soup to increase 
the immunological activity against to immune cells.
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Gamma irradiation of aloe-emodin induced structural 
modification and apoptosis through a ROS- and 
caspase-dependent mitochondrial pathway in stomach 
tumor cells

Eui-Hong Byun1*, Eui-Baek Byun2, Hye-Min Kim2, Eun-Ji Cho1, 
Yi-Eun Kim1, Woo-Sik Kim2
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Aloe-emodin was gamma-irradiated at doses ranging from 0 to 
150 kGy, and the molecular structure was then analyzed using 
high-performance liquid chromatography (HPLC). HPLC results 
showed that gamma irradiation induced new radiolytic peaks 
that were distinguishable from the aloe-emodin standard, and 
the area of new peaks was increased as the radiation dose 
increased. Gamma-irradiated aloe-emodin treatment signifi-
cantly increased the cytotoxicity in AGS tumor cells. We also 
found that 150 kGy aloe-emodin increased the expression of 
Bax, cytosolic cytochrome c, PARP cleavage, and the activation 
of caspases-8, -9, -3, Bid, and Bcl-2. Treatment of 150 kGy 
aloe-emodin induced ROS production, DNA fragmentation, 
alterations of cell morphology, and the migration in AGS cells. 
Gamma-irradiated aloe-emodin induced an increase of sub-G1 
phase and depolarization of mitochondrial membrane poten-
tial in AGS cells. Fractionated AEF1 (new radiolytic peak) 
induce the cell death, migration, an increase of sub-G1 phase 
and cytochrome c in a ROS-dependent manner.
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Anti-diabetic and antioxidant activities of water and 
ethanol extracts from Hordeum valgare L.

Gyeong-Ji Kim1,2*, Dong Mi Ko2, Nam Hee Kim2, Jeung Hee 
An2
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This study investigated the antioxidant effect and anti-diabetic 
activates of water and ethanol extracts of white barley 
(Hordeum valgare L.) and five colors barley (green, purple, 
black, blue and yellow). These extracts were analyzed DPPH 
and ABTS radical-scavenging activity, and anti-diabetic activity 
in human hepatoma cell line (HepG2 cell) was evaluated. 
Ethanol extract of purple barley showed the highest DPPH 
radical-scavenging activity (33.73% at 1,000 μg/mL). ABTS 
radical-scavenging activities of ethanol extracts from green 
barley was 33.73% at 1,000 μg/mL. DPPH and ABTS radical- 
scavenging activities was increased according to the concen-
tration of barley extract. Ethanol extract of yellow barley 
showed the highest quantity of glycogen contents. On the 
other hand, ethanol extract of black barley and the purple 
barley were the lowest ones among all of the ethanol extract. 
Our study showed that five color barley and yellow barley was 
effected the antioxidant activities and anti-diabetic activities. 
These results suggest that barley can be useful as natural 
antioxidant and anti-diabetic compounds.

P11 -194

Sleep-promoting effects and possible mechanism of 
phloroglucinol

Minseok Yoon1*, Min Young Um1, Jaekwang Lee1, Hyejin 
Yang1, Jonghoon Jung1, Suengmok Cho1

1Division of Functional Food Research, Korea Food Research 
Institute, Korea

Phloroglucinol (PG) is distributed as a monomeric unit of phlo-
rotannins in brown seaweeds. During our study on hypnotic 
effects of brown seaweed polyphenols, we found that PG 
promotes sleep and compared its effects with a well-known 
hypnotic drug zolpidem (ZPD). Electroencephalography and 
pentobarbital-induced sleep test were used to evaluate the 
effects of PG and ZPD on sleep in mice. Oral administration of 
PG (50, 100 and 150 mg/kg) decreased sleep latency and 
increased the amount of non-rapid eye movement sleep in a 
dose dependent manner. In particular, these effects of PG at 
150 mg/kg were found to be similar to those of ZPD at 10 
mg/kg. ZPD produced a significant decrease in delta activity, 
whereas PG did not alter it. The hypnotic effects of PG and ZPD 
were completely blocked by pretreatment with flumazenil, an 
antagonist for the GABAA-benzodiazepine receptor. Chronic 
administration of PG produced the consistent hypnotic effects; 
however, the effects of ZPD were significantly decreased. We 
for the first time demonstrated sleep-promoting effects and 
possible mechanism of PG. These results suggest that PG could 
be a promising therapeutic agent for the treatment of insomnia.
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Anti-inflammation effect of hederagenin-coated 
bentonite

Hyeon Kyeong Choi1,2*, Gyeong-Ji Kim3, Jeung Hee An2
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Bentonite is known to be effective in prebiotic, anti-obesity, 
and antibacterial. The present study evaluated the improve-
ment inflammation effects of a hederagenin coated bentonite 
on HS68 and HaCaT cells in in vitro. Hederagenin coated 
bentonite had no cytotoxic to HS68 and HaCaT cells. HS68 and 
HaCaT cells were induced the inflammation by LPS treatment. 
Hederagenin coated bentonite reduced the production of 
atopy-associated markers such as TARC (Thymus- and activation- 
regulated chemokine)/ CCL17 and MDC / CCL22 (macrophage- 
derived chemokine) HS68 and HaCaT cells compared to control 
cells. Results of PCR analyze demonstrated hederagenin coated 
bentonite decreased the expression of inflammation genes 
such as IL-6, IL-8, IL-10, Prostagladin G2, TNFa, MCP-1, Cox-2 
than control cells. Moreover, Western blot analysis showed 
decreased expression of the inflammation proteins such as 
IL-6, IL-8, IL-10, Prostagladin G2, TNFa, MCP-1, Cox-2 after 
treatment with hederagenin coated bentonite than control 
cells. These results suggest that hederagenin coated bentonite 
is a potential candidate for anti-inflammaion.
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Bioactivity of extract from fermented green coffee 
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Chlorogenic acid (CGA) and surfactin are major components of 
fermented green coffee beans by B. subtilis. Bioactivity for 
HepG2 cells was compared between fermented green coffee 
bean extract (FGCBE) and the compounds as CGA and surfactin. 
The FGCBE contained about 20% and 26% more CGA and 
surfactin than the non-fermented green coffee bean extract 
(NFGCBE). Although CGA and surfactin had cytotoxicity at 
respective their concentrations more than 100 and 20 μg, the 
FGCBE 50 containing CGA (460 μg∙mL-1) and surfactin (720 μ
g∙mL-1) effectively prevented cell death by oxidative stress and 
also strongly activated the proliferation of cells incubated with 
under 50 μM H2O2. The CGA and surfactin in FGCBE were 9.2 
and 72 times higher than the CGA and surfactin compounds. 
The relative proliferation of the FGCBE-treated cells also was 3.3 
and 8.8 times higher than the CGA and surfactin compounds 
under oxidative stress. These results suggest that the single 
compounds such as CGA and surfactin generally have 
cytotoxicity at low concentration of them but FGCBE contained 
higher them acted as strong antioxidants, activators of cell 
proliferation, inhibitors of cell apoptosis.
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Quality characteristics, antioxidant and antidiabetic 
activities of songpyeon (rice cake) added with rice bran
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This study investigated the quality characteristics, antioxidant and 
antidiabetic effects of songpyeon with rice bran. Songpyeon
was prepared by additions of 0, 5, 10 and 15% rice bran. 
Songpyeon with rice bran was evaluated by the moisture, pH, 
color, texture, antioxidant activities and antidiabetic effects. In 
addition, the water extracts and ethanol extracts of songpyeon
added rice bran was evaluated by DPPH and ABTS radical 
scavenging activities, glucose uptake, and glycogen assay. 
When the textures of the songpyeon added the rice bran was 
measured, the hardness increased with the increases of the 
rice bran concentrations. As a result of measuring the colors, 
the redness and yellowness of songpyeon decreased, whereas 
the lightness increased with the increases of concentrations of 
the rice bran. Further, the DPPH and ABTS radical-scavenging 
activities increased according to the concentration of rice bran. 
Glycogen contents showed the highest in the water extracts of 
the 15% rice bran concentration. Consequently, rice bran may 
be useful as a source of antioxidative and antidiabetic activity.
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Cryoprotective effect of an antifreeze protein purified 
from Tenebrio molitor larvae on vegetables
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Antifreeze proteins (AFPs) are natural cryoprotectants that 
decrease the freezing point of water. The objectives of the study 
were to identify and purify the AFP from Tenebrio molitor and to 
evaluate the naturally occurring antifreeze protein as a treat-
ment for vegetables prior to freezing as a means of minimizing 
freezing-thawing damage. The purified T. molitor AFP displayed 
an almost complete β-sheet structure. An amide Ι peak was 
evident at 1,635 cm-1 by Fourier transformation infrared 
spectroscopy. Cucumber, carrot, zucchini, and onion samples 
treated with AFP or water alone were frozen to measure their 
breaking force. AFP treated vegetables displayed a higher 
breaking force than the water treated controls. Especially, the 
quality of control onion samples dramatically decreased com-
pared to AFP treated onions after 9 days of storage. Notable 
differences in storage quality were evident at 5 days and included 
tissue shrinkage in control samples. The results indicate the 
potential value of AFP from T. molitor larva in the inhibition of ice 
crystal formation and in the preservation of the quality of frozen 
vegetables.
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of compound A - from hydroethanolic extracts of a 
halophytic plant
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A halophytic plant, which was commonly utilised as a traditional 
food in Korea and other coastal regions was reported to combat 
against various chronic diseases associated with oxidative stress 
and inflammation. In our previous work we reported that the 
hydro-ethanolic extracts of the halophytic plant species exhibited 
substantial neuroprotective effects. As an extension of our 
previous works, in this study, we fractionated and identified 
compound-A from the plant extract and evaluated its anti- 
neuroinflammatory and neuroprotective effects of the same. Our 
preliminary data suggested that compound-A, dose-dependently 
attenuated the LPS induced nitric oxide release in BV-2 cells. This 
was in harmony with our in vivo study results, wherein com-
pound-A dose dependently suppressed the neuro-inflammatory 
mediators in scopolamine induced amnesic mice brains and 
retaliated the behavioural modulations and also regulated the 
cholinergic function by constraining scopolamine-induced 
elevation of AChE activity. Thus, with these above discussed 
findings, compound-A can be potentially attribute to the 
enhanced neuroprotective anti-inflammatory potential of 
halophyte’s hydro-ethanolic extract.
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Inhibitory activity of lupinalbin isolated from Apios 
americana on DPP4

Hyo Young Kim1,2*, Jang Hoon Kim1, Hye Gwang Jeong2, 
Chang Hyun Jin1

1Advanced Radiation Technology Institute, Korea Atomic 
Energy Research Institute, Korea, 2College of Pharmacy, 
Chungnam National University, Korea

Dipeptidyl-peptidase 4 (DPP4) is also known as CD26, which is 
a glycoprotein of 110 kDa. DPP4 inhibitors have developed as 
anti-diabetic agents for the treatment of diabetes mellitus. In 
this study, we investigated the anti-diabetic effect of lupinalbin 
A isolated from Apios americana and evaluated the inhibitory 
activity against DPP4. As the result, lupinalbin A showed DPP4 
inhibitory activity with IC50 value of 45.2±0.8 μM. Furthermore, 
an enzyme kinetic study revealed that compound was inter-
acted to activity site of enzyme as competitive type, with Ki

value of 35.1±2.0 μM. The molecular docking revealed the 
binding pose between enzyme and compound. Taken together, 
lupinalbin A isolated from Apios americana may be used as 
potential anti-diabetic candidate in the inhibition of DPP4 
activity.

P12 -003

Proteomic analysis of Burkholderia glumae in different 
media components

Soyoon Won1*, Chae-young Lee2, ThaoThi Nguyen2, Young-Su 
Seo2, Jaehan Kim1

1Department of Food and Nutrition, Chungnam National 
University, Korea, 2Department of Microbiology, Pusan 
National University, Korea

Burkholderia glumae is a Gram-negative soil bacterium, the 
causative agent of bacterial rice grain rot. Bacterial internal 
metabolic system can be changed systemically when the envi-
ronmental, nutritional conditions were altered. To understand 
the bacterial response to the outside changes, global protein 
expression need to be monitored and has to be interpreted in 
the context of biological meanings. Four independent isolates 
of B. glumea have been cultivated in the minimal media of two 
conditions, then the overall protein expressions were observed 
by the shotgun proteomics. From each samples, 550 to 600 
proteins were identified, then the expression of 978 proteins 
were confirmed overall. Hierarchical clustering analysis of 
protein expression pattern clearly indicated that the segrega-
tion of two cluster caused by the addition of rice extract. 
Various bacterial systems such as central metabolic pathway, 
energy generation system, redox control system, stress 
response proteins and hypothetical proteins were systemically 
monitored. Here, we present the proteome variation of B. 
glumea by the addition of rice extract that will eventually 
explain the phenomenal changes in real ecosystems.

P12 -002

Changes of free sugar and bioactive constituents in the 
Cudrania tricuspidata fruits homogenated by the 
combined treatment of commercial yeast Fermivin and 
cellulase

Dae-Woon Kim1*, Da-Ham Kim1, Gi-Yoon Kim1, Hyeon-Beom 
Yu1, Young-Hoi Kim1, Myung-Kon Kim1

1Department of Food Science and Technology, Chonbuk 
National University, Korea

The fruits of C. tricuspidata are being used to make fresh juice, 
jam, vinegar and alcoholic beverages as well as traditional 
herbal medicine in Korea. C. tricuspidata fruits contain various 
prenylated xanthones, flavonoids and parishins compounds as 
bioactive constituents with abundant free sugar. Therefore, it is 
necessary to reduce free sugar content in order to enrich the 
bioactive constituents in C. tricuspidata fruits extract. This 
study was performed to investigate changes of free sugar 
content and bioactive constituents during fermentation of C. 
tricuspidata fruit homogenates by commercial yeast Fermivin 
and by the combined treatment of Fermivin and Asp. oryzae
cellulase. The metabolites in fermented C. tricuspidata fruits 
were identified by UPLC/Q-TOF-MS. Free sugar content decreased 
rapidly as the fermentation progressed and almost reduced at 
the end of 10 days. The combined treatment of yeast and 
cellulase was more effective than yeast alone. Parishin A was 
hydrolyzed into 4-hydrolybenzyl alcohol via gastrodin. Chlo-
rogenic acid, a major phenolic acid, in C. tricuspidata fruits was 
decreased rapidly during fermentation progressing, followed 
by increment of caffeic acid.

P12 -004

Development of bacterial diversity and volatile 
compounds in chilled beef stored under air and 
vacuum packaging

Tae Gyu Nam1*, Ahmad Rois Mansur1, Ji Su Park1, Min-Cheol 
Lim1, Miyoung Yoo1

1Korea Food Research Institute, Korea

The aim of this study was to investigate the development of 
spoilage-related bacterial communities and bacterial-related 
volatile compounds in beef stored under air and vacuum 
packaging at 4°C. Different packaging affected changes in 
chemical-physical parameters, bacterial communities, and 
volatile compounds in beef. These changes consequently 
affected sensory characteristics, thereby promoting spoilage of 
the beef. The microbial community mostly consisted of Pseu-
domonadaceae in air-stored beef, whereas lactic acid bacteria 
dominated the bacterial communities in vacuum packaging- 
stored beef. Several volatile compounds including diacetyl, 
acetoin, acetic acid and ethanol significantly associated with 
sensory changes in stored beef. Our findings indicated several 
bacterial-related volatile compounds potentially useful for the 
determination of beef spoilage.
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Optimization for the antibacterial activity of konjak jelly 
using evolutionary operation-factorial design technique

Ung Kyu Choi1*, Won Seok Choi1
1Department of Food Science & Technology, Korea National 
University of Transportation, Korea

This research was conducted to elucidate the optimum condi-
tions for the antibacterial activity of konjak jelly using the 
evolutionary operation-factorial design technique. In the first 
set of experiments, concentration of a coagulation agent, 
soaking liquid, and temperature of water were set to 0.4%, 
0.6×10-2 N, and 65°C as a central point, respectively. The 
highest antibacterial activity was acquired at E21. Because the 
code of changes in the main effect was (-), it could be decided 
that the central point of the first set was not the optimum 
point. Although antibacterial activity in the second set was 
improved, the values of the main effect were higher than that 
of changes in the mean effect. The central point of third set 
was concentration of coagulation agent 0.8%, concentration of 
soaking liquid 1.0×10-2 N, and temperature of water 65°C. It 
was found that the antibacterial activity of central point in the 
third set was highest among all the tested set. Further, all the 
necessary conditions were appropriate to reach the optimum 
condition. The antibacterial activity of the central point in third 
set was more than 1,000 times higher than that of E11, in first 
set.

P12 -007

Changes in taste compounds and organoleptic 
preferences of soy sauce with addition of walnut

Ung Kyu Choi1*, Hee Eun Choi1
1Department of Food Science & Technology, Korea National 
University of Transportation, Korea

This study was conducted to investigate the changes in 
organoleptic properties and the taste components including 
free sugar, organic acid and free amino acid by addition of 
walnut. The changes in total nitrogen was insignificant up to 4% 
addition of walnut. Amino type nitrogen content was decreased 
in proportion with supplemental level of walnut. The content 
of organic acids, in which three kinds were detected such as 
citric acid, malic acid and lactic acid, increased more than 2 
times by addition of walnut. The contents of free sugar and 
amino acid were decreased by addition of walnut. The 
proportion of essential amino acid was 40.6-41.4%. Glutamic 
acid in total amino acid was increased in proportion with 
addition of walnut. The highest sensory evaluation score was 
taken in the soy sauce adding 2% of walnut. Taken together, it 
was expected that the 2% addition of walnut to the soy sauce 
could make positive effect on the taste of soy sauce.

P12 -006

Changes in the quality characteristics and antioxidative 
activities of cheonggukjang prepared using hazelnut

Ung Kyu Choi1*, Won Seok Choi1
1Department of Food Science & Technology, Korea National 
University of Transportation, Korea

This study was carried out to investigate the changes in the 
antioxidant activity of cheonggukjang with the addition of 
hazelnut. The number of Bacillus subtilis and the content of 
crude fat were increased with the addition of hazelnut. The 
addition of hazelnut made the color of cheonggukjang lighter. 
The flavonoid and polyphenol content were sharply increased 
in proportion to the addition of hazelnut. The DPPH radical 
scavenging activity of cheonggukjang was also increased with 
the addition of hazelnut. Taken together, it was found that the 
addition of hazelnut had a positive influence on cheonggukjang 
by increasing the antioxidant activity.

P12 -008

Antioxidant effect of the fermented Dendropanax 
morbifera extract using Lactobacillus plantarum K118 
in H2O2-treated HepG2 cells

Seulki Kim1*, Sang-Pil Hong1, Myung-Ki Lee1, Sang-Dong Lim1

1Korea Food Research Institute, Korea

This study was conducted to investigate the antioxidant effect 
of the fermented water extract of D. morbifera using Lacto-
bacillus plantarum K118 (FDM) in H2O2-Treated HepG2 Cells. 
The D. morbifera were extracted at 100°C for 2.74 h in 19.77 
volumes of water (w/v), and then the extract of D. morbifera
was fermented using L. plantarum K118 at 42°C for 30 h. The 
oxygen radical absorbance capacity value was increased after 
fermented by L. plantarum K118. In addition, the antioxidant 
potential of FDM were measured by a fluorescent probe, 2′,7′
-dichlorofluorescin diacetate (DCFDA), and dihydroethidium 
(DHE) in HepG2 cells in which they were insulted with H2O2 to 
generate reactive oxygen species (ROS). The values of DCFDA 
and DHE in the 100 µg/mL of FDM treated with H2O2 were 
lower by 34.68% and 16.13%, respectively, than those of 
control treated with H2O2. FDM induced the expression of 
nuclear factor (erythroid-derived 2)-like 2 and its related anti-
oxidant enzymes such as glutathione reductase, heme oxyge-
nase-1, and NAD(P)H:quinone oxidoreductase. Overall, our 
results demonstrate that FDM protects HepG2 cells from 
oxidative stress through the up-regulation of antioxidant 
enzymes.
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Bioconversion of onion extract to improve 
bioavailability of quercetin glycoconjugate

AHyun Lee1*, YeoJin Yun1, JongTae Park2, Jaehan Kim1

1Department of Food and Nutrition, Chungnam National 
University, Korea, 2Department of Food science and 
Technology, Chungnam National University, Korea

Bioconversion and fermentation of onion extract by the lactic 
acid bacteria were carried out to develop functional onion 
beverages aiming to enhanced bioavailability of quercetin L. 
casei, L. plantarum and K. lactis were selected among yeast 
and lactic acid bacteria including Bifidobacterium sp. Then, the 
environmental conditions have been established to maximize 
the aglycone conversion from quercetin glycoconjugate. With 
the onion slurry, the growth rate of K. lactis was faster than 
other lactic acid bacteria. Concentration of quercetin increased 
260 and 318% in K. lactis and L. casei, respectively, however, 
decreased after 48 hours of fermentation. Quercetin hexose 
increased up to 141% as well. When the initial pH of onion 
juice was adjusted to neutral, the lactic acid production by L. 
casei and L. plantarum were increased more than two-folds. 
However, the concentration of both quercetin hexose and it 
aglycone were decreased rapidly. In the scale up experiments, 
the results showed the same fermentation efficiency. However, 
after thermal sterilization, the concentration of quercetin 
glycoconjugate was drastically reduced.

P12 -011

Optimization of exopolysaccharide production from 
Lactobacillus fermentum EPS22

Hui Jin1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea, 2Research 
Institute, BIFIDO Co., Ltd., Korea

Lactobacillus fermentum EPS22 was isolated from human being 
as a candidate to produce exopolysaccharide (EPS). In this 
study we assessed various conditions for the production and 
extraction of EPS. The temperature (25, 30, 37, 45°C), pH 
(3,4,5,6,7,8,9), and carbon sources (sucrose10%, fructose10%, 
lactose10%, galactose10%, glucose10%, raffinose10%, sucrose5%+ 
glucose5%, sucrose5%+lactose5%, sucrose5%+galactose5%, 
sucrose5%+fructose5%, raffinose+sucrose5%, raffinose5%+ 
glucose5%, raffinose+galactose5%, lactose5%+galactose5%, 
fructose5%+galactose5%, raffinose5%+fructose5%, lactose5%+ 
glucose5%, fructose5%+lactose5%, raffinose5%+lactose5%, 
fructose5%+glucose5%, glucose5%+galactose5% ) were tested. 
Culture at 30°C with 10% sucrose (pH 7) showed the highest 
quantity of EPS.

P12 -010

Acute toxicity test of butyl-fructo oligosaccharides 
(B-FOS) in ICR mouse

Sini Kang1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul National University, Korea

B-FOS (butyl-fructooligosaccharides) is a newly synthesized 
prebiotics, formed by the combination of FOS and butyrate by 
ester bonds. It is likely that B-FOS has stronger prebiotic effects 
than FOS and increase the concentration of butyrate in distal 
colon. The aim of this study was to investigate the potential 
acute toxicity of B-FOS in ICR mice. The ICR mice were 
administered a single oral gavage at doses of 0, 500, 1000 and 
2000 mg/kg body weight of B-FOS and observed the toxicity 
signs for 14 days according to the OECD procedure. There were 
no mortality or abnormal clinical signs observed during this 
period. Furthermore, no significant changes of body weight, 
organ weight, serum biochemical parameters or histology of 
tissues were found after mice sacrifice. It indicated that B-FOS 
did not exert any acute toxicity at a dose of 2,000 mg/kg and it 
could be a safe prebiotic used in the food or drug industries in 
the future.

P12 -012

Effective removal of staphylococcal biofilms on various 
food contact surfaces by the endolysin LysCSA13

Yo Yeon Cha1*, Bokyung Son1, Sangryeol Ryu1

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

Staphylococcal biofilms are highly resistant to the conventional 
antibiotics and recognized as a significant problem in the food 
industry. The use of bacteriophage or endolysin has been 
regarded as a promising alternative for antibiotics. In this 
study, we isolated and characterized Staphylococcus aureus
bacteriophage CSA13, which belongs to Podoviridae family. 
LysCSA13, an endolysin of CSA13, consists of an N-terminal 
CHAP (cysteine, histidine-dependent amidohydrolases/endo-
peptidases) domain as an enzymatic active domain and a 
C-terminal SH3 domain as a cell wall binding domain. LysCSA13 
showed strong antimicrobial activity against all tested 15 
staphylococcal strains. In addition, high efficacy of LysCSA13 to 
remove staphylococcal biofilm was observed on various 
surfaces including polystyrene, glass and stainless steel, 
displaying approximately 90% decrease in biofilm biomass. 
Scanning electron microscopy analysis visualized the effective 
deformation and removal of cells embedded in the biofilm 
matrix. These results suggest the possible use of LysCSA13 as a 
bio-control agent in various food processing environment.
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A novel chimeric endolysin with enhanced lytic activity 
against Staphylococcus aureus and other staphylococcal 
species

Bokyung Son1*, Sangryeol Ryu1

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

Endolysins are believed as one of the alternatives to antibiotics. 
Modular structure of endolysin can provide an opportunity to 
develop novel endolysins with improved properties by rear-
rangement of domains. In this study, a random domain 
swapping of Staphylococcus aureus endolysins was used to 
obtain engineered endolysins with higher lytic activity. The 
novel chimeric endolysin exhibited more efficient bacterial cell 
lysis than its parental endolysins against staphylococci. The 
bactericidal activity of the chimeric endolysin was evaluated in 
S. aureus-contaminated foods and on stainless steel. In milk, S. 
aureus was destroyed completely after treatment with 900 nM 
of chimeric endolysin within 45 min. The treatment of 50 nM 
chimeric endolysin on the surface of pork and beef for 1 h 
resulted in 3-log/cm2 and 2-log/cm2 reduction of S. aureus
cells, respectively. Complete bacterial eradication was observed 
on the stainless steel after 1 h treatment with 100 nM of 
chimeric endolysin. These results indicate that the novel 
chimeric endolysin are effective at eliminating staphylococcal 
strains and has a great potential for use as a food antimicrobial 
and disinfectant.

P12 -015

Method for enhancement of antioxidative activity of 
bioconversion Hericium erinaceus extract by response 
surface methodology

Junghee Jung1*, Geun-Ho Kang1, Guanglei Zuo2, Hyun Yong 
Kim2, Beom Goo Kang3, Soo Kyeong Lee2,4, Soon Sung Lim2,4, 
Jong Gwan Kim1

1Neopharm Co., Ltd., Korea, 2Department of Food Science and 
Nutrition, Hallym University, Korea, 3Center for Efficacy 
Assessment and Development of Functional food and drugs, 
Korea, 4Institute of Korean Nutrition, Hallym University, Korea

The aim of this work was to enhance antioxidative activity from 
Hericium erinaceus by optimizing bioconversion extracts 
process using an enzyme. Antioxidative activity of enzyme 
treatment (protease, neutrase, alcalase and viscozyme) was 
investigated for Hericium erinaceus extracts. The alcalase 
treatment sample was resulted the highest rate of antioxi-
dative activity, showing an IC50 value of 145.07±0.07 μg/mL in 
ABTS radical scavenging assays. According to alcalase treat-
ment, the optimal condition was investigated using response 
surface methodology (RSM). A central composite design with 
three independent variables X1: enzyme concentration (0.01- 
1%), X2: ratio (1-12g) and X3: time (1-12 h) was used to study 
the response variables (ABTS inhibition, %) and experimental 
group using 17 cases and 3 repeats in central points. Optimal 
extraction conditions for antioxidant activity were identified as 
0.96% enzyme concentration, 8.17 g/300 mL ratio and 7.5 h 
extraction time. On the results, the antioxidant activity of 
Hericium erinaceus bioconversion extract was enhanced for 
alcalase used at optimized conditions by response surface 
methodology.

P12 -014

16S rRNA-based analysis of microbiota from the 
cucumber (Cucumis sativus) cultivated in Korea

Hee-gon Jeong1*, Da Young Jeon1, Su Jin Yum1, Seung Min 
Kim2, Dong Woo Seo1

1Department of Food Science and Technology, Chungnam 
National University, Korea, 2Department of Human Ecology, 
Korea National Open University, Korea

To characterize the cucumber microbiota, 16S rRNA sequence 
was analyzed by NGS. Twelve cucumber samples cultivated at 3 
regions were collected in May. The extracted DNA was 
amplified using V5-V6 specific primers and sequenced via 
Illumina Miseq. The Shannon diversity index and the Chao1 
index were evaluated to be 3.33 and 88.87, respectively. While 
Firmicutes was the dominant phylum at 2 regions, Proteo-
bacteria was the most abundant phylum at 1 region. At the 
genus level, 15 genera were identified and 5 genera (Aurei-
monas, Methylobacterium, Microbacterium, Sphingomonas, 
Staphylococcus) commonly were dominant at all regions. 
Network analysis with these genera revealed 3 clusters. Among 
them, Staphylococcus belonging to potential pathogenic genus 
showed the strongest positive correlation (r=0.94) with
Aerococcus, while Aureimonas showed the strongest negative 
correlation (r=-0.79) with Brachybacterium. Further research is 
needed to compare a larger number of samples collected in 
more regions to clarify the characteristics about the microbiota 
on cucumber. This research was supported by a grant 
(14162MFD972) from Korean Ministry of Food and Drug Safety 
in 2018.

P12 -016

Probiotic properties of Lactobacillus plantarum 
K202303 and Leuconostoc lactis K202361 isolated from 
kimchi

Seo-Jin Yang1*, Ji-Eun Lee1, Yu-Jin Kim2, Na-Kyoung Lee1, 
Hyun-Dong Paik1

1Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 2Korean Culture Center 
of Microorganism, Korea

The aim of this study was to isolate lactic acid bacteria (LAB) 
from kimchi and evaluate their probiotic properties and 
antibacterial effect. Lactobacillus plantarum K202303 and 
Leuconostoc lactis K202361 were isolated from kimchi. 
Lactobacillus rhamnosus GG was used as a reference strain. 
These strains showed more than 80% survival rate in artificial 
acid (0.3% pepsin, pH 2.5 for 3 h) and bile salts (0.3% oxgall for 
24 h). Three LAB strains didn’t produce β-glucuronidase. While 
Leu. lactis K202361 had cell surface hydrophobicity of 20.01%, 
cell surface hydrophobicity of L. plantarum K202303 (60.02%) 
was similar to L. rhamnosus GG (64.02%). The adhesion ability 
to HT-29 cells of L. plantarum K202303, Leu. lactis K202361, 
and L. rhamnosus GG was 6.07, 1.29, and 6.30%, respectively. 
Three LAB strains were sensitive to four of eight antibiotics. 
Especially, L. plantarum K202303 presented a highest anti-
bacterial effect against Listeria monocytogenes and Salmonella 
Enteritidis in agar diffusion assay. These results indicated that 
L. plantarum K202303 and Leu. lactis K202361 could be used as 
probiotic strains in the industry.
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Characterization of thermostable Clostridium 
perfringens bacteriophage and identification of its 
endolysin as a biocontrol agent

Daeun Shin1*, Eunsu Ha1, 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. Although using bacteriophages as biocontrol 
agents is a promising for controlling pathogenic bacteria 
including antibiotic-resistant bacteria, not many phages that 
can infect C. perfringens are known. In this study, a C. 
perfringens phage, CPD2, was isolated and it exhibited 
remarkable thermostability. CPD2 retained its lytic activity 
after incubation at 75°C for 1 h. Transmission electron micro-
scope analysis showed that CPD2 is categorized as Podoviridae 
family. Complete genome sequencing of CPD2 and the BLASTP 
analysis of the CPD2 genome revealed a putative endolysin, 
LysCDP2, predicted to have an N-acetylmuramoyl-L-alanine 
amidase domain. LysCPD2 had lytic activity between pH 6 to 10 
and retained its activity up to 0.5 M NaCl at pH 8.0. In addition, 
LysCPD2 still retained almost 80% of its activity even after 
incubation at 95°C for 10 min, demonstrating exceptional 
thermal stability. Taken together, these results indicate that 
both CPD2 and LysCPD2 are highly thermostable so that they 
can be a favorable candidate for antimicrobial agent to regu-
late food poisoning by C. perfringens.

P12 -019

Genomic analysis of Staphylococcus aureus FORC_059; 
Complete genome sequence and virulence factors

Jihwan Chun1,2*, 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 
Bioconvergence, Seoul National University, Korea

Complete genome sequence of Staphylococcus aureus FORC_059, 
a clinical isolate from the blood of food-poisoned patient in 
Korea, was analyzed by PacBio RSII system. The genomic 
features are as follows; 2,707,649-bp-long chromosome 
(32.83% G+C content, 2,531 ORFs, 61 tRNAs, 19 rRNAs) and 
35,269-bp-long plasmid, (30.28% G+C content, 43 ORFs). There 
are 1,919 ORFs predicted as functional on the chromosome 
and 30 ORFs on the plasmid. Based on sequence homology 
analysis, numerous ORFs are expected to encode S. aureus
virulence factors contributing to adherence, host immune 
evasion, toxin and exoenzyme production, type VII secretion 
system, and antibiotic resistance. Certain difference in com-
position of virulence factor was identified in comparison with 
S. aureus FORC_001, which caused outbreak by contaminating 
bean paste. While genes related to enterotoxin and toxic shock 
syndrome toxin were discovered in tandem with phage genes 
in FORC_001, no such features were predicted from FORC_059. 
Instead, multiple ORFs related to exotoxins were predicted 
from FORC_059. This study suggests that S. aureus FORC_059 
can endow insight to divergent genomic properties of 
food-borne pathogens in Korea.

P12 -018

Investigation on phage CSP1 as alternative biocontrol 
agent for foodborne pathogenic Cronobacter sakazakii

Mooseung Kim1*, Haejoon Park1, Sangryeol Ryu1, Minsik Kim2

1Department of Agricultural Biotechnology, College of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Department of Food and Nutrition, College of Human 
Ecology, Yonsei University, Korea

Cronobacter sakazakii is an opportunistic foodborne pathogen 
causing fatal necrotizing enterocolitis and sepsis particularly in 
infants. Here, we analyzed a virulent bacteriophage CSP1 
specific for C. sakazakii to use as an antimicrobial agent for 
controlling this pathogen. Morphologically, CSP1 belongs to the 
family Siphoviridae. Complete genome size of the phage was 
60,222 base-pairs of dsDNA (44.96% GC content), and 99 open 
reading frames with no tRNAs were predicted from the 
genome. Screening of Tn5 random mutant library of C. saka-
zakii ATCC29544 revealed that disruption of genes involved in 
lipopolysaccharide (LPS) biosynthesis is associated with the 
CSP1 resistance. Deletion of waaG gene, which plays a role in 
LPS outer core biosynthesis, caused loss of susceptibility to the 
phage, and the complementation fully recovered the phage 
sensitivity. These results implied that LPS might be worked as a 
receptor for CSP1. Analysis of the spontaneously derived CSP1- 
resistant C. sakazakii mutants were found to have truncated 
LPS, and exhibited an impaired invasion ability against Caco-2 
cells. Taken together, phage CSP1 could be applied as alter-
native biocontrol agents for C. sakazakii.

P12 -020

Physiological activities of mixed extracts of Liriope 
platyphylla, Schizandra chinesis baillon, Astragalus 
membranaceus by fermentation 

Seonjeong Kim1*, Yun Geun Kim1, Keonhee Ko1, GyeongHwan 
Lee1, Hyeong-Hwan Lee1

1Gyeongnam Oriental Medicinal Herb Institute, Korea

We investigated the antioxidant and anti-inflammation effect 
of L. platyphylla, S. chinesis B. and A. membranaceus with 
differing extraction and fermented strain. As a result of 
comparing the extraction time (0, 2, 4, 6 h) and the fermentation 
strains (Lactobacillus brevis, Lactobacillus plantarum, mixed 
culture strain) by mixture powder, total phenolics and flavo-
noid content was the highest in 6 h extraction (153.61± 2.10 
mg GAE/100g, 96.66±10.23 mg CE/100 g) and mixed culture 
strain (197.92±11.35 mg GAE/100 g, 114.31±3.39 mg CE/100 
g), respectively. The DPPH and ABTS activity (IC50) showed 
high activities in 6 h extraction (155.23±0.90 μg/mL, 265.30± 
1.00 μg/mL) and mixed culture strain (113.12±0.57 μg/mL, 
217.83±1.27 μg/mL). Anti-inflammatory activity was measured 
by the degree of NO production by LPS treatment of Raw 264.7 
cells. At 500 μg/mL, 6 h extraction and mixed culture strain 
showed the best inhibitory effect on NO production 
10.69±0.88 μM and 10.85±0.33 μM, respectively. Thus, this 
research shows that L. platyphylla, S. chinesis B. and A. 
membranaceus mixed extracts by fermentation could 
potentially be used as ingredients for functional fermentation 
foods.
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P12 -021

Biogenic amine production and tyrosine decarboxylase 
gene (tdc) expression by lactic acid bacteria during 
kimchi fermentation

Jae Hoan Lee1*, Young Kyoung Park1, Jun-Hee Lee1, Young 
Hoon Jin1, Jae-Hyung Mah1

1Department of Food and Biotechnology, Korea University, 
Korea

Kimchi refers to traditional Korean fermented vegetables which 
contain lactic acid bacteria (LAB) that may produce biogenic 
amines (BA) through decarboxylation of amino acids. As 
excessive decarboxylase expression may lead to hazardous 
levels of BA in food, the present study serves as the first report 
of quantitative PCR detection of in situ tyrosine decarboxylase 
gene (tdc) expression by Lactobacillus brevis during kimchi 
fermentation. The objective of the study was to determine the 
predominant BA-producing LAB in kimchi, as well as investigate 
BA production and tdc expression by L. brevis during fermen-
tation. Preliminary results indicated that L. brevis strains were 
the predominant BA-producers in kimchi. Upon kimchi fermen-
tation at 4°C, the gradual acidification of inoculated kimchi 
samples was found to prolong the optimal fermentation period 
comparatively to spontaneously fermented kimchi. Further-
more, inoculated kimchi samples maintained stable levels of 
tyramine during fermentation, displaying minimal effects of tdc
expression on tyramine content at 4°C. The results suggest the 
viability of starter cultures for kimchi fermentation at low 
temperatures to minimize BA content.

P12 -023

Evaluation of quality characteristics of fermented 
sausages with commercial starter culture, Weissella 
cibaria JW15, and Lactobacillus plantarum and 
natural-fermented sausage

Ah Ran Maeng1*, Minyu Song1, Jin-Hyoung Kim1, Jun-Sang 
Ham1, Pil-Nam Seong2, Soohyun Cho1, Yunseok Kim1, 
So-Young Kim3, Wan-Kyu Lee4, Sun Moon Kang1

1Animal Products Utilization Division, National Institute of 
Animal Science, Rural Development Administration, Korea, 
2Planning and Coordination Bureau, Rural Development 
Administration, Korea, 3Fermented Food Science Division, 
National Institute of Agricultural Sciences, Rural Development 
Administration, Korea, 4College of Veterinary Medicine, 
Chungbuk National University, Korea

This research estimated the quality characteristics of fermented 
sausages made with commercial starter culture (Lactobacillus 
curvatus + P. pentosaceus + S. carnosus + S. xylosus + Debaryo-
myces hansenii, CS) Weissella cibaria JW15 KACC 91811P (WC), 
and L. plantarum KACC 92189 (LP) and natural-fermented 
sausage. The sausages with CS, WC, and LP had lower (p<0.05) 
weight loss and pH value and higher Aw value compared to the 
natural-fermented sausage (p<0.05). Combination of WC and LP 
showed remarkable decline in pH value (p<0.05). Starter 
cultures-added sausages had lighter color compared to the 
natural-fermented sausage (p<0.05), but the WC and LP sausages 
exhibited lower b* and h° values than the CS and natural- 
fermented sausages (p<0.05). The sausages with starter cultures 
showed less hard texture compared to the natural-fermented 
sausage (p<0.05), but the WC and LP sausages had harder texture 
than the CS sausage (p<0.05). These findings suggest that both WC 
and LP improve the quality of fermented sausage and natural 
fermentation leads to harder texture in sausage.

P12 -022

Fortification of GABA and probiotics in aronia 
co-fermented by K. servazzii and Lactobacillus 
plantarum

Gang Min Heo1*, Woong Kyu Yoon1, Sam Pin Lee1,2

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

The fortification of biologically active compound in aronia extract 
was performed by co-fermentation using K. servazzii and L. 
plantarum. During the 1st yeast fermentation using K. servazzii
KM2017 for 2 days at 30°C, the biologically active compounds 
such as polyphenol, beta glucan and anthocyanin in fermented 
aronia increased. After the 2nd lactic acid fermentation using L. 
plantarum with 0.7% yeast extract and 2% MSG for 11 days, the 
pH showed 5.02 and the acidity showed 0.42%. The reducing 
sugar was reduced from 1.42% to 0.32%, and the polyphenol 
content increased from 222.5141 μg/mg to 262.1412 μg/mg. 
The anthocyanin content slightly increased 1215.24 mg/100 g to 
1310.44 mg/100 g. Viable cell counts of L. plantarum in 
co-fermented aronia indicated the highest value of 1.21×108

CFU/mL at 1 day, and then the viable cell count was decreased to 
5.32X106 CFU/m: for 11 days. TLC analysis showed about 1% 
GABA production during co-fermentation for 11 days finally we 
confirmed the inhibitory activity of acetylcholinesterase to 
confirm brain functional activity. as a result. It was confirmed 
that the yeast, lactic acid bacteria co-fermented sample was 
superior to the cetylcholinesterase  inhibiting activity than the 
single fermented lactic acid bacteria. Conclusively, co-fermenta-
tion of aronia using K. servazzii and L. plantarum can produce the 
functional ingredients including GABA and probiotics. 

P12 -024

Development of human origin Lactobacillus with high 
level of selenium and zinc

Rui 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

Selenium and zinc are well-known essential trace elements 
with potent biological functions. The aim of this study was to 
screen selenium- and zinc-enriched probiotics from human 
intestinal bacteria. The ICP-AES was used to measure the 
concentrations of zinc and selenium. After screening out and 
identifying, it was found that 4 strains of Lactobacillus showed 
high level of selenium and zinc. Especially, L. plantarum SeZe 
showed the best selenium and zinc bioaccumulation capability 
among the experimental strains.
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P12 -025

Development of phage cocktail to prevent 
Pectobacterium carotovorum subsp. carotovorum 
infection in Chinese cabbage

Hyeongsoon Kim1*, Minsik Kim2, Sangryeol Ryu1,3

1Department of Agricultural Biotechnology, Department of 
Food and Animal Biotechnology, Research Institute of 
Agriculture and Life Sciences, Seoul National University, 
Korea, 2Department of Food and Nutrition, College of Human 
Ecology, Yonsei University, Korea, 3Center for Food and 
Bioconvergence, Seoul National University, Korea

A plant pathogen Pectobacterium carotovorum subsp. caroto-
vorum (PCC) negatively influences on agro-economy by causing 
soft-rot diseases on diverse agricultural crops. Cell wall-degrading 
enzymes produced by PCC macerate plant tissues and ruin 
value of the vegetables. Bacteriophages has been proposed as 
alternative agents replacing the conventional chemothera-
peutics to control these pathogens. Here, we isolated three 
PCC-specific virulent phages (POP10, POP15, and POP72) and 
evaluate their viable stability under various stress conditions. 
Screening of phage-resistant clones in Tn5 random mutant 
library of PCC revealed that lipopolysaccharides, flagella, and 
colanic acids are the host receptors for POP10, POP15, and 
POP72, respectively. A cocktail comprising three phages sup-
pressed the emergence of phage-resistant PCC up to 26 h in 
vitro. Treatment of artificially PCC-inoculated Chinese cabbage 
with the cocktail resulted in a significant reduction in PCC 
population compared with the phage-untreated cabbage 
(P<0.05). These results implied that POP phage cocktail would 
be an efficient alternative antimicrobial agent for the protec-
tion of agricultural products from PCC infection.

P12 -027

Bioactive compounds and physiological activities of 
various low alcoholic grape wines

Hyejin Park1*, Bongtae Han1, Wonil Choi1, Jung-Mi Park1, 
Sidong Kim1

1Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

In this study, low alcoholic wines with less than 10% alcohol 
content were developed from grape varieties. We evaluated 
their total polyphenol, anthocyanin and tannin contents. Also 
we examined the DPPH, ABTS radical scavenging activities for 
antioxidant effect and α-glucosidase inhibitory activities. Total 
polyphenol and tannin contents had the highest values (235.58 
and 135.12 mg%, respectively) in wild grape (Vitis coignetiea) 
wine. Total anthocyanin contents represented from 7.46 to 
497.18 mg/mL in red and rose wine, on the other hand, white 
wines were not detected. A high level of ABTS radical 
scavenging activity was found in wild grape wine and DPPH 
radical scavenging activities were found in Okrang rose wine. α
-glucosidase inhibitory activity was in the order of Cheong-
porang>Okrang (red)>Campbell Early (red)>Okrang (rose)> 
Muscat of Alexandria. Especially, Cheongporang wine showed 
the highest activity (88.68%) compared with other wines. 
These observations provide useful scientific information that 
physiological functionality in various low alcoholic wine using 
different grape varieties.

P12 -026

Preparation and characteristics of jujube wine added 
with apple

Jung-Mi Park1*, Wonil Choi1, Hyejin Park1, Bongtae Han1, 
Sidong Kim1

1Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

The jujube wine added with apple was investigated to deter-
mine the chemical properties and fermentation characteristics. 
Before the preparation of jujube wine, jujube juice was 
extracted by using hot water (100°C, 2 h). Jujube wine from 
jujube juice in blended combinations of apple was prepared 
using Saccharomyces cerevisiae. Jujube wine was analyzed for 
ethanol, pH, total acidity, sugar content, color intensity, hue, 
antioxidant activities, and total phenolic content. First, the 
ethanol concentration in the jujube wine increased up to 
11.8% at 20°C for 21 days. Secondly, the pH levels were slightly 
changed along the fermentation period from 4.62 to 3.30 and 
the total acidity of wines ranged from 0.06-0.57% (w/v). The 
soluble solid concentrations (°Bx) in various jujube wines 
decreased from 25.9 to 8.6 during the alcoholic fermentation 
period (21 days). The results showed that significant differences 
were observed in pH, total acidity, oBrix values, specific 
gravities and alcohol concentration during the alcoholic fer-
mentation period.

P12 -028

Changes in the quality characteristics of mulberry wine 
by alcoholic fermentation

Jung-Mi Park1*, Wonil Choi1, Hyejin Park1, Bongtae Han1, 
Sidong Kim1

1Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

This study was performed to investigate the quality and fer-
mentation characteristics of mulberry wine. Mulberry wine 
before alcoholic fermentation was manufactured with two type 
added organic acids. The two mulberry wines were prepared 
using with the tartaric acid and using the produced lactic acid 
during lactic acid bacteria fermentation. Sample wines were 
analyzed for ethanol, pH, total acidity, sugar content, color 
intensity, hue, organic acid, total phenolic content, tannic acid 
content, antioxidant activities and total anthocyanin content. 
The ethanol concentration in the mulberry wines increased up 
to 9.8-10.7%. The pH of wines ranged from 3.80 to 4.88 and 
the total acidity of wines ranged from 0.61-1.41% (w/v). The 
various wines ranged from 7.3-8.9°Bx values and specific 
gravities are 1.004-1.007. The results showed that no significant 
differences were observed in pH, total acidity, °Bx values, 
specific gravities and alcohol content among the wine samples. 
Also, the total polyphenol content of wines showed 223.5- 
250.7 mg% and the electron donating activity of wines ranged 
from 68.17-74.91% (w/v).
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Thioredoxin-1 is required for potassium uptake via 
direct interaction with enzyme INtr in Salmonella 
Typhimurium

Dajeong Kim1*, Jihye Yang1, Woongjae Yoo1, Sangryeol Ryu1

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, Research Institute of 
Agriculture and Life Sciences, Korea

Most proteobacteria possess nitrogen-metabolic phospho-
transferase system (PTSNtr) composed of enzyme INtr(EINtr), Npr, 
and enzyme IIANtr. The first component EINtr encoded by ptsP 
can be autophosphorylated by phosphoenolpyruvate and 
transfers a phosphate group over Npr to EIIANtr. In this work, 
we demonstrated that EINtr showed direct protein-protein 
interaction with thioredoxin-1 (Trx1) in Salmonella Typhimurium. 
Trx1, which is encoded by trxA, carries out a number of 
important cellular functions in all living organisms. The 
gel-based redox state determination revealed that the reduced 
thioredoxin-1 was oxidized by EINtr. Moreover, the stability of 
EINtr was increased in a trxA mutant compared to the wild-type. 
We also observed that expression of kdp operon, which is 
responsible for a high-affinity potassium-uptake system, was 
induced in a ΔptsP mutant. The expression of kdp decreased in 
a ΔtrxA mutant while an increased level of kdp expression was 
observed in a ΔtrxAΔptsP double mutant, indicating that Trx1 
modulates potassium uptake via EINtr. This is the first evidence 
that the stability of EINtr can be regulated by Trx1 to adjust 
potassium level in Salmonella Typhimurium.

P12 -031

Antioxidant activity of fermented shrimp with glasswort

Hyoju Jang1*, Inhwa Han1

1Department of Food and Nutrition, Kwangju Women’s 
University, Korea

This study examined the antioxidant activity of fermented 
shrimp with/without glasswort (Salicornia europaea L.). 
Fermented seafood usually has high salt content resulting 
chronic disease. Therefore, this study developed low-salt 
fermented shrimp by adding fresh glasswort instead of salt. 
Fermented shrimp with 30% slat was examined as control. 
Antioxidant activity of fermented shrimps with 5, 10 and 15% 
glasswort were measured. Each fermented shrimp was stored 
at 10°C for 4 weeks for fermentation then ground and filtered. 
The filtrates were analyzed to measure total phenol content, 
radical scavenging ability in DPPH and ABTS assays, and 
reducing power ability. Total phenol content increased with the 
addition of glasswort and it was the highest in the fermented 
shrimp with 15% glasswort as 873.42 μg QE/ml. DPPH radical 
scavenging activity also increased with the addition of 
glasswort and the highest activity in fermented shrimp with 
15% glasswort was 374.01 μg TEAC/ml. ABTS radical scavenging 
activity and reducing power was also the highest in fermented 
shrimp with 15% glasswort. This implies that the addition of 
glasswort could improve the antioxidant activity of fermented 
shrimp.

P12 -030

Comparison in antioxidant and tyrosinase inhibitory 
activities of fermentation periods in various wine using 
different grape varieties

Hyejin Park1*, Bongtae Han1, Wonil Choi1, Jung-Mi Park1, 
Sidong Kim1

1Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

This study was conducted to investigate the whitening acti-
vities of several wines and these wines were developed from 
Korean grape varieties. These wines were investigated the 
radical scavenging activities, reducing power for antioxidant 
effect and tyrosinase inhibitory activities of wines having 
different aging periods. Tyrosinase inhibitory activities increased 
from 17.99 to 66.10% and 53.37 to 62.99 % in Campbell Early and 
Cheongsoo wine respectively. Also, tyrosinase inhibitory acti-
vities had the highest values 67.84% in Muscat of alexandria 
wine after fermentation for 2 days. DPPH radical scavenging 
activity of Campbell Early, MBA,Okrang, Cheongporang and 
Muscat of alexandria wines increased as the fermentation 
periods increased and radical scavenging activity increased 
from 43.47 to 88.25 mg% in Campbell Early wine on the other 
hand, Cheongsoo wine represented 12.39 to 23.66 mg%. The 
radical scavenging activity was in the order of CampbellEarly> 
Okrang>Cheongporang>MBA>Muscat of Alexandria>Cheongsoo
wine. Based on these results, various wines using grapes 
cultivated in Korea can be developed as functional tool for use 
in the wine and cosmetics industrial applications.

P12 -032

Enhancement of flavone and antioxidant activities in 
safflower seed fermented by Lactobacillus plantarum

Jong Hoon Jeong1*, Hye Young Lee1, Dong Joong Im1

1Institute of Jinan Red Ginseng, Korea

The aim of this study was to evaluate the level of flavones and 
antioxidant activity in a safflower seed, which was fermented 
by Lactobacillus plantarum. Unfermented safflower seed power 
extract (UFSSE) was used as a control, and its total phenolics 
content (TPC) and total flavonoid content (TFC) were 2452.96± 
28.55 mg quercetin equivalent (QE)/100 g and 380.69±5.53 mg 
gallic acid equivalent (GAE)/100 g. The TPC and TFC levels in 
fermented safflower seed powder extract (FSSE) were 3088.98± 
68.23 mg QE/100 g and 481.95±7.61 mg GAE/100 g, respec-
tively. The contents of flavone (luteolin, apigenin and acacetin) 
in the UFSSE were 7.96±0.17 mg/100 g, 2.61±0.06 mg/100 g 
and 6.04±0.12 mg/100 g, and the flavone contents in the FSSE 
were 82.45±2.58 mg/100 g, 22.69±0.40 mg/100 g and 15.53± 
0.39 mg/100 g, respectively. The antioxidant activities of FSSE 
were higher than that of the control using DPPH and ABTS 
radical-scavenging assay. These results suggest that Korean 
traditional fermenting microorganisms, such as LABs could be 
used as starter strains for development of antioxidant activity 
enhanced food products which are potent to improve reactive 
oxygen species-induced diseases.
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Improved antioxidative activity and sensory properties 
of quark cheese supplemented with ginseng extract

Ji Eun Hwang1*, Su Jin Eom1, Dong Hwa Suh1, Kee-Tae Kim2, 
Hyun-Dong Paik1,2

1Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea, 2Bio/Molecular 
Informatics Center, Konkuk University, Korea

Quark cheese is a type of fresh cheese in Europe. Ginseng is a 
medicinal herb with bio-activities in East Asia. The aim of this 
study was to apply ginseng extract (GE) into quark cheese and 
evaluate its antioxidant effect, physiochemical and sensory 
properties. The cheese was prepared by adding 0 (control), 0.1, 
0.5, and 1% GE; 0.002% starter; and 0.2 mL/kg rennet into 
pasteurized milk. The 2, 2′-azino-bis-3-ethylbenzthiazoline-6- 
sulphonic acid (ABTS) assay was used to measure antioxidant 
activity. The texture profile analysis and chemical composition 
were performed by AOAC methods. The sensory properties 
including overall acceptability were evaluated with 10-point 
scales by 10 trained panelists. As results, the 1% GE added 
cheese showed 53.20% of radical scavenging activity which is 
significantly higher than control. The 1%GE-cheese contained 
9.90% crude fat, 18.75% protein, 2.5% lactose, and 1.93% of 
ash. The springiness and chewiness increased as the GE 
content increased. In sensory evaluation, there was no signi-
ficant difference in overall acceptability between control and 
1%-GE cheese suggesting GE can be applied to quark cheese 
product with improved bioactivity for health.

P12 -035

Quality characteristics of commercial liquid type yogurt 
in Korea

Hye Sun Choi1*, Ji Hyun Lee1, Hye In Park1, Yeo Ul Cho1, Hye 
Young Park1, In Duck Choi1, Seuk Ki Lee1, Young Hee Jeon1, 
Sea Kwan Oh1, Sang Ik Han1

1National Institute of Crop Science, RDA, Korea

Yogurt is produced by fermentation of milk using bacteria 
known as “yogurt cultures”. Most of these bacteria are pro-
biotics such as Lactobacillus delbrueckii subsp. Bulgaricus, 
Streptococcus thermophilus and Bifidobacterium. The domestic 
fermented milk market is increasing, and about 30 companies 
are producing yogurt. The purpose of this study was to analyze 
the quality characteristics of domestic commercial liquid 
yogurt. Total 30 types of commercial yogurts were sampled 
and their physicochemicial properties, including pH, sugar 
content, acidity, viscosity, and microbial characteristics lactic 
acid bacteria counts, were measured. Commercial liquid type 
yogurt showed a pH of 4.5, sugar content of 7.4-21.2%, total 
acid content of 0.4-0.9%, and viscosity of 0.1-250 cP. In terms 
of microbial populations, lactic acid bacteria counts were 
7.2-11.3 log CFU/mL and anaerobic lactic acid bacteria counts 
were 8.0-11.5 log CFU/mL. The quality characteristics differed 
depending on the constituents of the sample and the micro-
organisms used. These results are related to the quality 
characteristics of yogurts and are useful for identifying new 
trends in the domestic fermented milk industry.

P12 -034

Anti-listerial effect and probiotic characteristics of 
Weissella cibaria D30 isolated from Korean kimchi on 
cottage cheese

Menaka Kariyawasam Majuwana Gamage1*, Chathurika 
Jeewanthi Renda Kankanamge 1, Na-Kyoung Lee1, Hyun-Dong 
Paik1

1Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

The aim of the present study was to evaluate potential of 
Weissella cibaria D30 as a fermentation starter in cottage 
cheese: antioxidant, anti-listerial effects and compositional 
parameters. Cottage cheeses were manufactured with com-
mercial starter culture and probiotic strains [Lactobacillus 
rhamnosus GG (GG) and W. cibaria D30 (W)] and without 
probiotic (C). For anti-listerial effect, Listeria monocytogenes 
was inoculated in to cottage cheeses (GGL, WL and CL). 
Samples were stored at 4±1°C. The W. cibaria D30 in W cheese 
sample remained at 6.85 log CFU/g at the end of the shelf-life. 
Cheese added with probiotic organisms exhibited significant 
increase in antioxidant activity compared to control cheese in 
DPPH and ABTS radical scavenging activity assays. L. mono-
cytogenes growth was inhibited in WL and GL cheese samples 
and count was below the limit of detection <10 CFU/g after 
144 h while control sample was remained at 3.0 log CFU/g. 
There were no significant changes observed in compositional 
parameters. The results attributed the W. cibaria D30 have a 
potential of fermentation starter and bio-preservative in dairy 
industry.

P12 -036

Non-dairy rice yogurt produced by controlled 
fermentation with potential probiotic starter

Hye Sun Choi1*, Ji Hyun Lee1, Hye In Park1, Yeo Ul Cho1, In 
Duck Choi1, Hye Young Park1, Seuk Ki Lee1, Ji Young Park1, 
Sea Kwan Oh1, Sang Ik Han1

1National Institute of Crop Science, RDA, Korea

In general, yogurt is produced by lactic acid fermentation using 
milk, and there is a tendency for non-dairy foods to become 
more and more interested in reflecting the needs of diverse 
consumers. In this study, we developed a new non dairy yogurt 
derived from rice cultivated in Korea ‘Samkwang’ and the 
traditional food-derived probiotic lactic acid bacteria Lacto-
bacillus sp. The pH showed 0.1-0.6% and the number of lactic 
acid bacteria was 6-9 log CFU/g during fermentation. The 
antioxidative effect of rice lactate fermented product was 
significantly higher after fermentation than before fermentation. 
When the rice germ was added as a protein assistant, it was 
found that the fermentation efficiency and the anti-oxidation 
ability of milk-added sample were significantly superior, and 
the content of functional amino acid increased after fermenta-
tion. From these results, it is expected that rice yogurt will have 
a high utilization value as a Korean new concept synbiotics 
(synbiotics=probiotics+prebiotics) and is used as useful infor-
mation for industrialization.



574

P12 -037

Optimization of oligosaccharide production using 
response surface methodology and its 
immunostimulating effect on RAW264.7 macrophage 
cell

Sulhee Lee1*, Jae-Kweon Jang2, Young-Seo Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2Food Nutrition Major, School of Food, 
Chungkang College of Cultural Industries, Korea

Leuconostoc, Lactobacillus, and Weissella species produce extra-
cellular enzyme, glucansucrase. Glucansucrase polymerizes 
glucans by acceptor-donor reaction, and produces oligosaccha-
ride by transferring glucose from sucrose as a donor to maltose 
as an acceptor. The production of oligosaccharide was optimized 
by response surface methodology based on central composite 
design. The optimum values of parameters were determined as 
incubation temperature of 30°C and the concentration of 
sucrose and maltose of 9.6 and 7.4% (w/v), respectively. 
Immunostimulating effect of the oligosaccharide produced in 
optimum condition on RAW264.7 macrophages was measured. 
The oligosaccharide promoted proliferation of macrophages and 
nitric oxide production, and these promotions were higher than 
those of non-treated cells and lipopolysaccharide-treated cells. 
The oligosaccharide also increased the level of mRNA expression 
of tumor necrosis factor-α, interleukin (IL)-1β, IL-6, and inducible 
nitric oxide synthase in a dose-dependent manner. The results 
proposed that the oligosaccharide had immunostimulatory 
properties, reinforcing immune reactions through the transcrip-
tion factor pathway in macrophages.

P12 -039

Expression of bifidobacterial α/β-galactosidase genes in 
probiotic Bifidobacterium bifidum BGN4 for enhanced 
enzyme and oligosaccharide production

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

Bifidobacterium longum RD47 showed the greatest level of α/β
-galactosidase activity and transgalactosylation activity among 
bifidobacteria. The preliminary study found G1 (β-galacto-
sidase gene) and G7 (α-galactosidase gene) with strong trans-
galactosylation and hydrolysis activity among the α/β-galacto-
sidase genes of RD47. We cloned and expressed the G1 and G7 
genes in E. coli and characterized these enzymes. G1 can 
produce fucosylated galactose and G7 can produce stachyo-
bifiose, respectively, by transgalactosylation. In this study, 
these genes were subcloned in the industrialized probiotic 
strain B. bifidum BGN4 using bifidobacterial expression vector 
to maximize enzyme activity and oligosaccharide productivity. 
G1 and G7 were successfully expressed in the B. bifidum BGN4 
with enhanced activity. To further increase the enzyme activity, 
their original genetic promoter regions were replaced with the 
other bifidobacterial promoters and succeeded in improving 
the production of the enzymes. We will also apply these 
transformants to future in vivo experiments to alleviate lactose 
intolerance or to reduce the production of abdominal gases.

P12 -038

The optimization of different types of physical 
treatments to produce dead-cells of lactic acid bacteria 

Nayeon Lee1*, Soomin Lee1, Junhyeok Yu1, Byung Hoo Lee1, 
Jong Hyun Park1

1Department of Food Science and Biotechnology, College of 
BioNano Technology, Gachon University, Korea

Recently, the dead cells of lactic acid bacteria (LAB) have been 
interested to improve the intestinal health by enhancing the 
immune properties in the intestinal tract. Cell wall and 
cytoplasm of LAB can be separated by disruption of the 
surface, and each of them can be applied to health-related 
functional ingredients. In this study, the various types of 
physical treatments such as heat, ultrasound, and ultra- 
pressure homogenizing were applied to optimize the dead-cell 
production with increasing the functionality. Three types of 
LAB, Lactococcus lactis, Bifidobacterium bifidum BGN4 and 
Weissella cibaria, were selected to produce additional func-
tionalities. All LAB were ceased by different heat treatments at 
121°C for 15 min and at 65°C for 30 min. By ultrasound 
treatment, the amount of L. lactis, B. bifidum and Wei. cibaria 
were decreased to 4.3, 5.7, 6.6 log CFU/mL from around 9.2 
log CFU/mL, respectively. Also, all LAB were decreased to 2 log 
CFU/mL by high pressure homogenizing. As the method using 
ultra-pressure homogenizer breaks down the cell wall, it can be 
applied to produce cell wall and cytoplasm separately for 
functional dead-cells productions.

P12 -040

Quality characteristics of MBA wine according to oak 
barrel aging

Won Il Choi1*, Jung-Mi Park1, Hyejin Park1, Sidong Kim1, 
Bongtae Han1

1Wine Research Institute, Chungbuk Agriculural Research and 
Extension Services, Korea

This study was conducted to identify the quality characteristics 
of Muscat Bailey A(MBA) wine according to oak aging. This 
study examined the wine quality characteristics nine months 
after aging for five treatments such as stainless steel barrel, 
foreign medium toasted barrel, Korean light toasted barrel, 
Korean medium toasted barrel, and Korean heavy toasted 
barrel. Before oak treatment, MBA wine's pH was 3.62, total 
acid was 0.51%, alcohol content was 10.60%, and sugar 
content was 7.6°Bx. Nine months after aging, MBA wine's pH 
became higher than that before oak treatment in all treatment 
groups. MBA wine aged in oak barrels showed higher pH than 
that aged in a stainless steel barrel. MBA wine aged in oak 
barrels showed higher tannin content than that aged in a 
stainless steel barrel. Foreign medium toasted oak wine 
showed the highest tannin content, 135.77 mg%, and Korean 
medium toasted oak wine showed the lowest tannin content, 
125.98 mg%. Foreign oak aged wine showed the highest total 
anthocyanin content, 131.87 mg%, and Korean heavy toasted 
oak wine showed the lowest total anthocyanin content, 100.81 
mg%.
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P12 -041

Optimization of fermentation conditions and 
antioxidant and anti-inflammatory activities of extract 
from fermentation broth of fruits

Heami Sung1*, Seungwoo Lee2, Taehyen Sung2

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea, 2Woonsuk Co., Ltd., Korea

This purpose of this study was to determine the optimization 
of fermentation conditions and antioxidant, anti-inflammatory 
and antibacterial activities from fermentation broth (FB) of 
fruits. The fruits of the FB were apple, pear, strawberry, melon 
etc. The fermentation methods were fermented in four 
different ways with varying sugar, oligosaccharide and fruit 
ratios. The fermentation process was performed for 12 weeks. 
antioxidant, anti-inflammatory and antibacterial activities were 
confirmed at intervals of two weeks after the start of 
fermentation. The Brix of each FB was 5.6% (FB1; fermentation 
broth1), 9.1% (FB2; fermentation broth2), 11.6% (FB3; fermen-
tation broth3), and 14.2% (FB4; fermentation broth4), 
respectively. FB2 had the highest DPPH and ABTS radical 
scavenging activities as well. Among the FB, FB2 showed the 
highest NO inhibition effect. Also, FB2 had shown strong 
antibacterial activities against three kinds of pathogenic 
bacteria. Based upon these results, fermentation broth2 had 
strong antioxidant, anti-inflammatory and antibacterial activities 
than FB1, FB3, and FB4.

P12 -043

Physicochemical characteristics of seafood added 
(gizzard shad) radish kimchi during fermentation

Inmyoung Park1*, Seon Mi Jin1, Seong Soon Cho1

1Department of Oriental Food and Culinary Arts, Youngsan 
University, Korea

We investigated physicochemical characteristics of radish 
kimchi both added 10% of boneless and boned slice gizzard 
shad (BLGS and BGS), respectively, and compared with 
untreated radish kimchi during 8 weeks fermentation period. 
The quality parameters of kimchi were determined with mea-
suring pH, acidity, reducing sugar, saltness, amino nitrogen, 
inorganic amounts and Lactobacillus analysis (LA). BLGS and 
BGS contained kimchi were shown in higher acidity, amino 
nitrogen, inorganic amounts (ex. Ca. Mg, P) and LA than those 
of control kimchi, which might be released from gizzard shad. 
Higher amino nitrogen used a good medium of microorganism 
growth. Consequently, more amount of microorganism con-
sumed reducing sugar quickly, and increased pH and acidity 
because of production of organic acids both in BLGS and BGS 
compared to control kimchi. In conclusion, our results 
indicated that gizzard shad had a positive effect on the quality 
of kimchi during fermentation like increased the content of 
amino nitrogen, inorganic amount and LA.

P12 -042

Evaluation of lactic acid bacteria and biological 
compounds on inhibition of Helicobacter

Yaqing Guo1*, Joomi Jeong2, Geun Eog Ji1,2

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

Helicobacter pylori is a major human pathogen related to 
gastric adenocarcinoma and gastroduodenal diseases. At 
present, antibiotics are the main treatment for H. pylori infec-
tion, but antibiotic resistance and related side effects have 
been a major problem. Therefore, studies on dietary therapies 
of inhibiting H. pylori are increasing. The objective of this study 
was to observe the antibacterial effects of selected lactic acid 
bacteria and several anti-microbial compounds against H. 
pylori. Micro-broth dilution method was used to determine 
minimum inhibitory concentration (MIC). Results showed the 
experimental materials showed effective antibacterial activities 
on H. pylori, and they could be potential candidates for the 
beneficial use in the suppression and prevention of H. pylori. 

P12 -044

Comparison of sporulation of Clostridium perfringens
with different toxin profile during biofilm formation

Wensi Hu1*, Da Min Nam1, Won Ki Kim1, Su Jin Nam1, Ok 
Kyung Koo1,2

1Department of Food and Nutrition, Gyeongsang National 
University, Korea, 2Institute of Agriculture and Life Science, 
Gyeongsang National University, Korea

Biofilm formation is one of the critical survival strategy for 
Clostridium perfringens in the food processing environment. 
Previously, spore forming bacteria have shown to initiate 
sporulation during biofilm development. The purpose of this 
study was to investigate the sporulation during biofilm for-
mation of C. perfringens isolates with different toxin profile. 
Type A C. perfringens isolated from meat with strong biofilm 
formation abilities were used in this study. Sporulation was 
compared using nutrient deficiency solution. When C. 
perfringens TYJAM-D-66 (cpe+) was incubated for 7 days, 
sporulation rate of sessile cells was about 41% while sporu-
lation of planktonic cells was 0.19%. Sessile cells of CMM-C-80 
(cpe-) showed only 0.15% of sporulation rate, and planktonic 
cells did not sporulate. Resistance under oxidative stress during 
biofilm formation and gliding motility of these isolates were 
also compared. In addition, sporulation of 11 other isolates 
with different toxin gene profiles (cpe, cpb2 and netB) and 
biofilm formation abilities were also compared. This study 
shows the correlation between sporulation and biofilm 
formation depending on toxin profile of C. perfringens.
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P12 -045

Anti-biofilm activity and anti-inflammatory activity of 
fermented black foods against Propionibacterium acnes

Damin Nam1*, Wensi Hu1, Da Hye Gu1, Seung Hun Lee1, Ga 
Hyeon Ryu1, Ok Kyung Koo1,2

1Department of Food and Nutrition, Gyeongsang National 
University, Korea, 2Institute of Agriculture and Life Science, 
Gyeongsang National University, Korea

Propionibacterium acnes plays important role in acne vulgaris 
by biofilm formation and by inducing inflammation of pilo-
sebaceous follicle. Long-term antibiotic use resulted in anti-
biotic resistance of P. acnes, which caused increasing demand 
on alternatives to antibiotics. The aim of this study was to 
evaluate antibiofilm and antiinflammatory effect against P. 
acnes on acne vulgaris using fermented black foods. Minimum 
inhibitory concentrations of fermented ginger, balloon, and 
garlic extracts were 0.5, 2, and 2 mg/mL, respectively. Antibio-
film activity was assessed using four models (antiattachment, 
antiattachment and antibiofilm, antibiofilm and post 
antibiofilm treatments) mimicking the treatment at different 
biofilm development conditions on food-contact surfaces. The 
extracts reduced the secretion of pro-inflammatory cytokines 
such as TNF-α on heat-killed P. acnes pretreated human 
monocytic THP-1 cells. Overall, fermentation improved the 
antibiofilm activities. Interestingly, black garlic showed 
increased attenuation effect on day 10 and 12 than final 
product (day 15). This study showed the potential application 
of fermented black foods on prevention and attenuation of 
acne.

P12 -047

Combination of enzymatic treatment and lactic acid 
fermentation on red ginseng residue: Toward 
by-product utilization

Dong Hyun Jang1*, Tuyen Thi My Nguyen1, Sangman Youn2, 
Park Jong Tae3, Jae Han Kim1

1Department of Food and Nutrition, Chungnam National 
University, Korea, 2Cheonbu, Corp., Korea, 3Department of 
Food Science and Technology, Chungnam National University, 
Korea

Red ginseng residue (RGR) is the by-product of the red ginseng 
extraction process and is commonly discarded as waste, 
although it may contain several bioactive compounds. In this 
study, enzymatic treatment and lactic acid bacteria fermen-
tation were applied to utilize the remaining ginsenosides in 
RGR. Cellulase and hemicellulase were applied on the wet- 
ground RGR and followed by fermentation with Lactococcus 
lactis, and Lactobacillus plantarum. To determine the bio- 
tranformation of ginsenoside and the concentration of fermen-
tative products, samples were analyzed by mass spectrometry 
(UPLC/UV/QQQ) and HPLC-RID, respectively. Under action of 
enzyme, a significant decrease of Rb1 was observed while the 
Rd and the di-glycoside of protopanaxatriol increased. During 
lactic acid bacteria fermentation, there was no significantly 
change in the ginsenosides composition. However, the com-
pound K which did not exist in RGR, was detected after 24 
hours of fermentation by L. lactis. This interesting point may 
open a new direction toward RGR utilization for further 
purposes as well as the novel synthesis of the compound K 
from red ginseng residue.

P12 -046

Synergistic anti-biofilm effects of Brassicaceae plants 
combined with proteinase

Damin Nam1*, Wensi Hu1, Joo Sung Kim2, Ok Kyung Koo1,3

1Department of Food and Nutrition, Gyeongsang National 
University, Korea, 2Research Group of Food Safety, Korea 
Food Research Institute, Korea, 3Institute of Agriculture and 
Life Science, Gyeongsang National University, Korea

Bacteria can build a complex microbial community with extra-
cellular polymeric substances, called biofilm on food contact 
surfaces, that is protected from various stress conditions. 
Cruciferous vegetables in the family Brassicaceae have been an 
important part in human diet by the nutritional and functional 
value. These vegetables have also shown to contain bioactive 
compounds with antimicrobial activities. However, high 
concentration was required to show the antimicrobial effect. 
The purpose of this study was to evaluate the combinational 
effect of the plants with proteinase on E. coli O157:H7 biofilm. 
Radish, kale, and radish sprout extracts were tested with 
proteinase K. Modified checkerboard assay as applied to 
evaluate the synergistic effect. When only proteinase K was 
treated, minimum anti-biofilm concentration was about 400 μ
g/mL. Kale did not reduce the proteinase K concentration. 
However, 2 mg/mL of radish reduced proteinase K to 25 
mg/mL. Radish sprout 4 mg/mL was able to reduce proteinase 
K to 10 μg/mL. Therefore, cruciferous vegetables such as radish 
and radish sprout have synergistic effect on biofilm formed E. 
coli O157:H7 with reducing the proteinase use.

P12 -048

Characterization of Clostridium perfringens virulent 
bacteriophage CPS2 and its endolysin LysCPS2

Eunsu Ha1*, Bokyung Son1, Sangryeol Ryu1

1Department of Food and Animal Biotechnology, Department 
of Agricultural Biotechnology, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, Korea

Clostridium perfringens is a spore-forming, Gram-positive, 
anaerobic bacterium and is one of the most common causes of 
food-borne illnesses. The increasing prevalence of multidrug- 
resistant bacteria requires the development of alternatives to 
typical antimicrobial treatments. We isolated and characterized 
a C. perfringens virulent bacteriophage CPS2 from the chicken 
feces. CPS2 phage contains 17,961 bp double-stranded DNA 
genome with twenty-eight predicted open reading frames 
(ORFs) belonging to the Picovirinae, subfamily of Podoviridae. 
Bioinformatic analysis of CPS2 genome revealed a putative 
endolysin, LysCPS2. The enzyme showed strong lytic activity 
against C. perfringens with optimum condition at pH 7.5-10, 
25-65°C and over broad range of NaCl concentrations. 
Interestingly, LysCPS2 was found to be highly thermostable, 
with up to 30% of its lytic activity remaining after 10 min of 
incubation at 95°C. Cell wall binding domain in C-terminal 
region of LysCPS2 has a specific binding spectrum on C. 
perfringens strains. The enzyme can be used as an alternative 
biocontrol and detection agent against C. perfringens.
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P12 -049

Efficient biocatalytic process to produce turanose by a 
novel amylosucrase derived from Bifidobacterium 
thermophilum

Jaehun Bae1*, Sunhwa You1, Sang-Ho Yoo1

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

Amylosucrase catalyzes the synthesis of sucrose isomer like 
turanose by utilizing sucrose as a sole substrate. The objectives 
of this study are to characterize the biochemical properties of a 
novel amylosucrase and to optimize the conditions of the 
enzyme reaction for producing turanose, a next generation 
functional sweetener. The gene encoding an amylosucrase 
originated from Bifidobacterium thermophilum (BtAS) was 
expressed in E. coli BL21 (DE3) strain, consisting of 1,812 
nucleotides equivalent to 71 kDa confirmed by SDS-PAGE 
analysis. Specific activity of the purified BtAS was determined 
to be 1.1±0.1 unit/mg with 124.5±8.1 mg of total purified 
enzyme from 1-L culture at 50°C in 50 mM sodium acetate 
buffer (pH 6). The highest yield of turanose using BtAS was 
43.3% with 1.0 M sucrose and 1.0 M fructose at the optimal 
reaction condition of 50°C and pH 6. This optimized process of 
BtAS may contribute to increase turanose productivity due to 
its improved thermostability when compared to the previously 
reported amylosucrases. Newly developed enzymatic process 
would further enhance the feasibility of turanose to be 
produced as a functional sweetener utilized in food industry.

P12 -051

Decrease of insoluble glucan formation in 
Streptococcus mutans by co-cultivation with 
Enterococcus faecium T7 and glucanase addition

So-Hyung Kwak1*
1Seoul National University, Korea

To develop preventive canine oral health bio-materials consisting 
of probiotics and glucanase to reduce insoluble glucan and 
volatile sulfur compound formation. Co-cultivation of Entero-
coccus faecium T7 with Streptococcus mutans at inoculation 
ratio of 3:1 (v/v) resulted in 25% reduction in the growth of 
Streptococcus mutans. Amounts of soluble and insoluble 
glucans produced by S. mutans were decreased to 70 and 55%, 
respectively. Insoluble glucan was decreased from 0.6 µg/mL in 
S. mutans culture to 0.03 µg/mL in S. mutans co-cultivated 
with E. faecium T7 in the presence of Lipomyces starkeyi 
glucanase. Volatile sulfur compound, a main component of 
halitosis produced by Fusobacteria nucleatum, was decreased 
by co-cultivating F. nucleatum with E. faecium and glucanase 
can be combined as potentially active ingredients of oral care 
products for pets by reducing plaque-forming bacteria growth 
and their by-products that cause cavity and periodontal 
disease.

P12 -050

Anti-pathogenic activity of various strains belonging to 
Leuconostoc citreum and Lactobacillus plantarum

Jieun Heo1*, Hyunbin Seong1, Seul Ah Kim1, Nam Soo Han1

1Brain Korea 21 Center for Bio-Resource Development, 
Division of Animal, Horticultural, and Food Sciences, 
Chungbuk National University, Korea

Pathogenic bacteria are known to be inhibited by various lactic 
acid bacteria (LAB) during kimchi fermentation. To investigate 
the anti-pathogenic effect of two dominant species of LAB in 
kimchi, Leuconostoc cireum (LC) and Lactobacillus plantarum
(LP). For this, disc diffusion, co-culture with cell free superna-
tant, and co-aggregation tests were performed with pathogens 
such as Helicobacter pylori, Escherichia coli, Listeria monocy-
togenes, and Samonella typhitinum as indicator strains. Ten 
strains belonging LC and LP were isolated from fermented 
foods or human feces and their cell free supernatant (CFS), 
neutralized supernatant (NS), and washed cell (WC) were 
prepared. In case of disc diffusion and co-culture with tests, 
while CFS inhibited the growth of all pathogens, NS did not. 
This shows that lactate is the strong inhibitor. In co-aggregation 
test, LP JS3, 5, and 6 showed highest degree, revealing their 
activity to inhibit all pathogen tested. This study shows that the 
dominant LAB in kimchi prevent growth of pathogens mainly 
by lactate and in some case by co-aggregation. The JS3, 5, and 
6 strains can be used as potential probiotics in kimchi to 
prevent pathogenic growth.

P12 -052

Weissella-leuconostoc succession with bacteriophage 
during kimchi fermentation

Sejin Kong1*, Jong-Hyun Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea

This study aimed at investigating lactic acid bacteria (LAB) 
succession during fermentation of kimchi and analyzing the 
correlation between Weissella-leuconostoc in fermentation. 
The LAB and LAB bacteriophage populations were monitored 
using plate-counting method and fluorescent microscopy 
method. Also, Dongchimi and Baek-kimchi were monitored 
from production day to 15th day of storage at 7°C. At produc-
tion day, the population of LAB of both samples was the 70% of 
total bacteria, but the population reached the 80-90% on 
fermentation. The population of total phages showed 6.52 and 
3.89 log events/mL, respectively. Phages decreased at 2nd, 5th 
day of storage and increased again at 3rd, 7th day. According to 
pyrosequencing, Weissella was present at the early stage of 
fermentation and Leuconostoc was predominant in middle 
stage and Lactobacillus in latter stage. This LAB succession 
might cause phage succession and then it would affect kimchi 
fermentation. Weissella-leuconostoc co-culture was investi-
gated in Dongchimi and Leuconostoc grew faster in Dongchimi 
where the Weissella was already cultivated with phage. 
Therefore, Weissella with phage might be a Leuconostoc growth 
activator.
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P12 -053

Isolation and characterization of five Weissella cibaria
bacteriophage from kimchi at the beginning of 
fermentation

Sejin Kong1*, Jiyoung Oh1, Jong-Hyun Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea

Weissella cibaria bacteriophages were isolated from kimchi. 
From two samples, 96 isolates of lactic acid bacteria (LAB) 
were obtained and employed as hosts for isolation of phages. 
Host bacteria were identified by 16s rRNA sequencing and 
BLAST analysis. Five phages, фWC51, фWC52, фWC005, ф
WC130, and фWC248 were characterized in this study. By TEM, 
фWC51 and фWC52 belonged to the Myoviridae family and ф
WC005, фWC130, and фWC248 belonged to the Podoviridae
family. D value of фWC52, фWC130, and фWC248 were 
calculated 75, 32, and 84 s at 60°C and фWC51 and фWC005 
were calculated 71 and 34 s at 70°C, respectively. Most 
heat-stable phage was фWC005. The pH stability test showed 
that фWC005 was most stable at low pH. One-step growth 
curves showed that latent period of фWC51, фWC52, фWC005, 
фWC130, and фWC248 were 90, 70, 85, 85, 70 min and burst 
size were 186, 195, 11, 79, 7 particles, respectively. Phages 
DNA were digested with EcoRⅠ, SalⅠ, and EcoRV, in result, it 
was confirmed that five phages have different DNA sequences. 
Compared with reported Weissella cibaria phages, it was 
confirmed that фWC005 was stable at acidic condition and high 
temperature.

P12 -055

Depending on the day of fermentation in optimum 
conditions of Protaetia brevitarsis seulensis larvae 
fermented by Bacillus subtilis KACC 91157

So Yeon Sim1*, Hee Young Ahn1, Sung Ho Jang1, Woo Sang 
Park1, Hyun Seung Shin1, Young Su Cho1

1Department of Biotechnology, Dong-A University, Korea

The aim of this study was to investigate biological activities of 
aqueous extract of the edible insect Protaetia brevitarsis 
seulensis (PB) larvae fermented by Bacillus subtilis KACC 91157. 
The pH and acidity did not change significantly during fermen-
tation. On the other hand, the soluble solids of PB increased 
reaching the maximum after 7 days of fermentation. Protein 
concentration also increased during the fermentation period 
and the highest protein content was measured in the PB 
fermented for 6 days with B. subtilis. When total protein 
patterns were analyzed by SDS-polyacrylamide gel electropho-
resis (PAGE), the most of the protein bands were completely 
degraded after for 3 days of fermentation. The total phenolic 
compounds and flavonoids contents showed the highest 
increase during the 2-3 days of fermentation. Also, the reducing 
power and DPPH radical scavenging activity were observed the 
highest increase during the 2-3 days. Similarly, fibrinolytic 
activities showed the highest increase in 3 days. This experi-
ment showed that fermentation of PB for 3 days by B. subtilis is 
the best condition to achieve the desired physicochemical 
properties and higher biological activities.

P12 -054

Predictive modeling for stimulation of γ-aminobutyric 
acid production in kimchi, a Korean traditional 
fermented vegetable product

Bo Young Byun1*, Jae-Hyung Mah2

1Berry&Biofood Research Institute, Korea, 2Korea University, 
Korea

This study was carried out to develop predictive models for the 
growth and γ-aminobutyric acid (GABA) production (depen-
dent variables) of lactic acid bacteria capable of producing 
GABA and provide optimum fermentation conditions for 
enhancing GABA production in kimchi. For this, two type- 
strains and three strains of Lactobacillus brevis and L. 
plantarum isolated from kimchi were inoculated into raw 
materials of kimchi making, which were fermented under 
different conditions. In the primary modeling for the prediction 
of two dependent variables, the empirical data were fitted into 
the Baranyi model to calculate the specific rates (SR) and lag 
times (LT), which gave the estimated conditions for the 
maximum SR and minimum LT of both bacterial growth and 
GABA production. Secondary models were developed to 
describe the primary model parameters as functions of two 
dependent variables. The optimum conditions for promoting 
bacterial growth and GABA production were predicted by using 
the log-normal model. Taken together, the optimum fermen-
tation conditions for satisfying the stimulation of both bacterial 
growth and GABA production were established as follows: 
31°C, pH 5.0, and MSG 1.4-1.5%.

P12 -056

Oligosaccharides purification using lactose removal of 
Immobilized Kluyveromyces lactis

Hyung Seok Choi1*, YeoJin Yoon1, JongTae Park2, JaeHan Kim1

1Department of Food and Nutrition, Chungnam National 
University, Korea, 2Department of Food Science and 
Technology, Chungnam National University, Korea

Diversity and complexity of Human milk oligosaccharides 
(HMOs) structures affect in maintaining physiological functions 
by acting as an immune system. However, milk carbohydrates 
include about 30-40% of lactose requiring the cost effective 
method to purity the HMOs. We developed a new method to 
exploit Kluyveromyces lactis consuming lactose and mono-
saccharide to purify the oligosaccharides in milk. In order to 
maximize the purification efficacy, minimal media has been 
chosen, then the optimum amount of organic nitrogen has 
been determined. The impact of initial cell density of K. lactis
on the lactose consumption has been evaluated as well. Based 
on the result, K. lactis was immobilized on alginate beads then 
used as a microbial catalysis for the HMO purification. With the 
immobilized K. lactis on the yeast minimal media, the impact 
of organic nitrogen concentration on the efficacy of lactose 
elimination has been investigated. In addition, the influence of 
the pre-activation of immobilized bead on the process per-
formance has been determined as well. Practically, purification 
of HMOs and GOS was evaluated resulting the recovery >90% 
of original oligosaccharides.
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Enhancement of 1-deoxynojirimycin content in 
mulberry leaf extract by fermentation using lactic acid 
bacteria

Hyunjung Ok1*, Sulhee Lee1, Jae-Kweon Jang2, Young-Seo 
Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2Food Nutrition Major, School of Food, 
Chungkang College of Cultural Industries, Korea

Diabetes mellitus is one of metabolic disorders of which main 
symptom is high blood sugar over a long period of time. Alpha- 
glucosidase inhibitors are one of frequently used medications 
for the treatment of type 2 diabetes mellitus. 1-Deoxynojiri-
mycin (DNJ) is known as an alpha-glucosidase inhibitor and is 
abundant in mulberry leaves. In this study, 10 lactic acid bacteria 
strains which showed good fermentation ability using mulberry 
leaf extract (MLE) were selected. Among them, 7 strains 
increased DNJ content more than two times by fermentation of 
MLE for 24 h. Lactobacillus pentosus SC60 and L. plantarum
KC004, the strains which showed good flavors by fermentation 
of MLE, increased DNJ content from 18.03 to 45.42 μg/mL and 
from 18.03 to 45.48 μg/mL, respectively, by fermentation of MLE 
for 24 h. DPPH radical scavenging activities of fermented MLE 
were 10% higher than those of non-fermented MLE. Total 
polyphenol contents in MLE increased from 766.74 to 773.26 μ
g/mL and from 749.35 to 752.61 μg/mL by fermentation using L. 
pentosus SC60 and L. plantarum KC004, respectively. Due to its 
high DNJ content, fermented MLE could be applied in the 
treatment of diabetes mellitus.

P12 -059

The optimization of gamma-aminobutyric acid (GABA) 
production using sporophyll of Undaria pinnatifida by 
lactic acid bacterial fermentation

Yoon Ji Yang1*, Ji Young Shin1, Eung Sung Yu1, Ji In Park1, 
Ji Eun Kim1, Ji Young Yang1

1Department of Food Science and Engineering, Pukyong 
National University, Korea

The objective of this study was to search the optimization of 
gamma-aminobutyric acid (GABA) production using sporophyll 
of Undaria pinnatifida by lactic acid bacterial (LAB) fermen-
tation. After sporophyll was grinded, it was added to water at a 
ratio of 1:20 (w/w) and 0, 0.5, 1% (w/w) of D-glucose and yeast 
extract combination. LAB culture broth was added to the 
solution at a concentration of 1% (v/v) and incubated at 35°C. 
L. brevis KCTC3102 and L. plantarum KCTC3104 was used as a 
starter, respectively. Samples were taken every 12 h and GABA 
content were determined by a GABase assay. The cell growth 
was promoted by the addition of 1% of D-glucose and yeast 
extract, respectively. The GABA content was increased as the 
fermentation progressed and the content at the solution using 
L. brevis was higher than using L. plantarum. Over 35 μg/mL 
was determined in solution with 1% of yeast extract after 24 h 
fermentation. Therefore, the sporophyll solution with only 1% 
of yeast extract using L. brevis showed the highest production 
of GABA. It was decided as the optimal GABA production by 
lactic acid bacterial fermentation for materials as food and 
cosmetics.

P12 -058

Regression analysis for predicting the fermentation 
state of packaged kimchi using a colorimetric indicator

Su-Ji Kim1*, Jae Yong Lee1, So-Ra Yoon1, Hae-Won Lee1, 
Ji-Hyoung Ha1

1Hygienic Safety and Analysis Center, World Institute of 
Kimchi, Korea

The application of a colorimetric indicator for monitoring the 
fermentation degree of kimchi was studied. The aim of the 
present study was to develop a primary regression model based 
on the correlation between the response of a colorimetric 
indicator and titratable acidity (TA) or pH to estimate the 
fermentation stage of kimchi at 4 and 10°C. The changes in 
total color difference (TCD) occurred continuously from the 
initial to final fermentation stage with a maximum TCD value 
after 28 days. The data for the converted color response 
function, F(Xc) were demonstrated to be more linear (R2= 
0.986) than TCD value evolution. The coefficients of determi-
nation of pH: F(Xc) (R2=0.9583) and TA: F(Xc) (R2=0.9828) were 
sufficient to meet the zero-order reaction. Results of stan-
dardized residuals evidenced their normal distribution, 
indicating that 95% of the residuals of predicted pH or TA were 
in the observation interval between -1.96 and 1.96. The 
coefficients of determination between predicted- and observed 
data were 0.841 (pH) and 0.912 (TA). Based on regression 
analysis, the colorimetric indicator could thus be applied as a 
kimchi fermentation indicator.

P12 -060

Fortification of GABA by co-fermentation of 
Lactobacillus plantarum and Saccharomyces cerevisiae
in apple juice and Auricularia auricula-judae mixture

Ji-hyeon Park1*, Sam-Pin Lee1,2

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

The mixed fermentation using S. cerevisiae and L. plantarum in 
apple juice and Auricularia auricula-judae mixture was per-
formed. The apple juice was mixed with 2.5% Auricularia 
auricula-judae and 3% MSG as a substrate. The mixture was 1st

fermented by S. cerevisiae at 30°C for 1 day, and then was 
fermented by L. plantarum at 30°C for 12 days. Single fermen-
tation using L. plantarum showed continuous increase of pH 
and decrease of acidity, indicating pH 3.9 and 1.93%, 
respectively. On the other hand, the mixed fermentation 
showed the increase of pH and decrease of acidity after 8 days. 
During the mixed fermentation, 2nd lactic acid fermentation 
showed higher pH and lower acidity than those of single 
fermentation using L. plantarum. In particular, the MSG in 
mixed fermentation was completely converted to GABA after 
12 days.
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P12 -061

Fortification of gamma-aminobutyric acid in whey using 
Bacillus sp., Saccharomyces sp., and Lactobacillus sp.

Geun-Young Kim1*, Sam-Pin Lee1,2

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

The mixed fermentation of whey with Bacillus sp., Saccharo-
myces sp. and Lactobacillus sp. was performed to produce 
mucilage, GABA, and probiotics. The 1st alkaline fermentation 
was optimized in whey added with 3% MSG and 2% glucose. As 
a result, the 1st fermented whey showed pH 6.6, 0.2% acidity, 
viable cell counts of 7.8 log CFU/mL, consistency 0.8 Pa･sn, 
3.9% mucilage content and 9.85% lactose content. The 
subsequent 2nd fermentation was performed by S. cerevisiae
at 30°C for 2 days. The co-fermented whey showed pH 6.7, 
0.3% acidity, viable cell counts of 6.8 log CFU/mL (Bacillus sp.), 
8.4 log CFU/mL (Saccharomyces sp.) and 8.18% lactose 
content. For producing GABA the 3rd fermented whey using L. 
plantarum indicated pH 4.4, 1.7% acidity, viable cell counts of 
6.4 log CFU/mL (Bacillus sp.), 4.2 log CFU/mL (Saccharomyces
sp.), 8.8 log CFU/mL (Lactobaillus sp.) and 6.98% lactose 
content. TLC analysis showed that MSG was mostly consumed 
and converted to GABA at 3 days. Conclusively, whey was 
fortified with functional ingredients such as mucilage, GABA 
and probiotics by mixed fermentation.

P12 -063

The antioxidant activity and intestinal adhesion of lactic 
acid bacteria isolated from Vietnamese feces and 
kimchi

Ji young Won1*, Jin ah Jang2, Dong kyung Chang3, Hyun soo 
Shin2, Cheol hyun Kim1

1Department of Animal Resources and Science, Dankook 
University, Korea, 2Ildong Food Is Co., Korea, 3Samsung 
Medical Center, Korea

This study was to investigate the effect of the antioxidant 
activity and intestinal adhesion of lactic acid bacteria isolated 
from Vietnamese feces and Korean traditional food kimchi. The 
antioxidant activity was analyzed by DPPH, ABTS, and FRAP 
assay from selected strains. Among the selected strains, L. 
acidophilus V4, L. plantarum V7, and L. paracasei DK121 strians 
were showed to have good antioxidant activity. The adhesion 
test were conducted by mixing the selected L. acidophilus V4, 
L. plantarum V7, and L. paracasei DK121. As the results of 
measurements the mucin attachment performance of mixed 
strains were showed excellent binding ability over 106 CFU/g to 
the mucous layer. In conclusion, L. acidophilus V4, L. plantarum
V7, and L. paracasei DK121 were selected as candidates for 
commercialization.

P12 -062

The selection of candidate strains for the 
commercialization of lactic acid bacteria isolated from 
Vietnamese feces

Ji young Won1*, Jin ah Jang2, Dong kyung Chang3, Hyun soo 
Shin2, Cheol hyun Kim1

1Department of Animal Resources and Science, Dankook 
University, Korea, 2Ildong Food Is Co., Korea, 3Samsung 
Medical Center, Korea

This study was investigated of candidate strains for the com-
mercialization of lactic acid bacteria isolated from Vietnamese 
feces. All sample extracted by DNA Stool Mini kit (QIAGEN, 
USA) and purified DNA data investigated by taxonomy 
abundance phylum level and taxonomy abundance genus level. 
Carbohydrate metabolism was performed using an API 50 CHL 
kit. The isolated 10 strains were identified as Lactobacillus sp. 
and Enterococcus sp. as a result of 16s rRNA sequencing. 
Among the 10 selected strains, L. salivarius V2 and L. 
acidophilus V4 were showed to have low β-glucuronidase 
activity. The tryptophanase activity was found to low in L. 
salivarius V1 and L.salivarius V2. All strains showed good 
resistance to low pH 1.5, 2.0, 3.0 and 0.3% oxgall bile acids. In 
conclusion, L. salivarius V1, V2, and L. acidophilus V4 were 
selected as candidates for the commercialization with excellent 
basic biological activity.

P12 -064

Co-production of GABA and dextran in Auricularia 
auricula-judae fermented by Leuconostoc citreum and 
Lactobacillus plantarum

Ji-Yeon Choe1*, Sam-Pin Lee1,2

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

The optimization of lactic acid fermentation was conducted to 
fortify a functional ingredient such as GABA, dextran, and pro-
biotics in Auricularia auricula-judae (AAJ).  2.5% AAJ was 
sterilized and then added with 15% sucrose, followed the lactic 
fermentation using Leuc. citreum for 3 days. After then, 5% 
MSG was added to 1st fermented AAJ and then fermented 
using L. plantarum. Single fermentation using L. plantarum
showed the GABA production after 11 days, consuming most of 
MSG. On the other hand, in the mixed fermentation using Leuc. 
citreum and L. plantarum the MSG was completely used to 
over-produce GABA for 3 days. The viscosity of AAJ greatly 
increased by Leuc. citreum. As a result, in the mixed fermen-
tation using Leuc. citreum and L. plantarum the MSG showed in 
fermentation 3 days (2nd fermentation) pH 4.84, acidity 1.22%, 
viable cell counts of 5.0×109. Conclusively, the 1st lactic 
fermentation using Leuc. citreum provided the synergistic 
effect on the production of GABA by the 2nd lactic fermentation 
using L. plantraum.
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P12 -065

Isolation and characterization of potential 
GABA-producing microorganism from Vietnamese and 
Korean fermented fish products

Thi Thu Thao Vo1*, Jong Hyun Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea

GABA (Gamma-aminobutyric acid) is an inhibitory neurotrans-
mitter that exerts several physiological functions and positive 
effects on human health. The aim of this research was to 
isolate strains which have GABA-producing ability. 91 strains 
were isolated from 41 samples of fermented fish sauce 
products, and 27 strains were identified by taxonomic classi-
fication at the species level by analyzing the 16S ribosomal 
RNA gene (16S rDNA) sequences, GABA-producing abilities 
were determined by thin-layer chromatography (TLC) and high 
performance liquid chromatography (HPLC) methods. 27 
GABA-producing isolates were identified as lactic acid bacteria 
group of 14 strains included 12 Lactococcus lactis, one 
Enterococcus faecium and one Lactococcus pentosus, 8 Bacillus 
cereus group strains, in which 7 Bacillus thuringiensis and one 
Bacillus cereus, the last group was belonged to 5 Staphy-
lococcus spp. Among the isolated strains, Lactococcus lactis
LA43 isolated from Korean shrimp paste possed the potential 
ability for GABA production at the amount of 425.16 mM 
served as an optimal GABA-producer compared with strains of 
Lactic acid bacteria in previous studies.

P12 -067

Improvement of the quality characteristics of soy sauce 
for marinated abalone using sea tangle extract and 
coriander

YuRi Choe1*, SoRa Jin1, GyeonJin Juong1, Man-Kwon Baek2, 
Jae Hak Shon1,3

1Major in Food Biotechnology, Division of Bioindustry, College 
of Medical and Life Sciences, Silla University, Korea, 2SM 
Biotechnology Co., Ltd., Korea, 3Seafood Research Center, Silla 
University, Korea

The purpose of this study was to improve the quality charac-
teristics of soy sauce for marinated abalones. Three types of 
soy sauce were prepared A) soy sauce as a control, B) soy 
sauce with Sea Tangle extract (0.4%) and coriander (1%), and 
C) soy sauce with S.T.E (0.4%) and coriander (3%). All of the 
prepared soy sauces were examined for free amino acids, 
sensory test, and antioxidant activity. Analysis of free amino 
acid composition revealed 24 different amino acids. γ-Amino- 
n-butyric acid content was higher in type C (25.24 mg%) com-
pared to type A (0.46 mg%). As a result of sensory evaluation 
by Korean and Chinese food experts, Korean experts preferred 
type B whereas, Chinese experts showed a high preference for 
type C. The antioxidant activities of three types of soy sauce 
were investigated by measuring the scavenging activities of 
DPPH and ABTS radical. It could be concluded that the soy 
sauce containing S.T.E and coriander had higher quality and 
functional characteristics as compared to type A. This study 
showed that the soy sauce containing S.T.E and coriander could 
be used for the manufacturing of marinated abalone with 
enhanced quality characteristics.

P12 -066

Increase in myricitrin and myricetin flavonoid content 
of Diospyros lotus L. extract by lactic acid bacteria 
(LAB) fermentation

Hyeon Jin Kang1*, Denis Nchang Che1, Ha Rim Kim1, Hong 
Jin Park1, Eun Ah Shim1, Geun-Seoup Song1, Young-Soo Kim1, 
Doyoun Jeong2

1Department of Food Science and Technology, Chonbuk 
National University, Korea, 2Microbial Institute for 
Fermentation Industry (MIFI), Korea

In order to increase the flavonoid myricitrin and myricetin 
contents of Diospyros Lotus L, 50% ethanol extract was 
fermented by lactic acid bacteria. In the MRS broth compo-
sition, Lactobacillus plantarum SRCM101222 was inoculated 
and cultured by adding 0 to 2% of Diospyros Lotus L. extract 
instead of glucose. Physicochemical properties, myricitrin, and 
myricetin concentrations were compared following a specific 
culture condition and period (37°C, 120 rpm, 72 h). The pH 
change was decreased from 6.45 to 4.95 at the end of 
fermentation. The total flavonoid content decreased from 
854.40 mg QE/g before fermentation to 712.11 mg QE/g after 
72 h. On the other hand, the HPLC results for myricitrin and 
myricetin quantitative analysis showed that myricitrin con-
centration was increased from 26.67 to 27.26 mg/g after 72 h 
of fermentation. Also, the myricitrin concentration was 
increased from 0.23 to 0.79 mg/g after 72 h of fermentation. 
Based on this study, the fermentation conditions with L. 
plantarum SRCM101222 for increasing the myricitrin and 
myricetin concentrations of Diospyros Lotus L. extract was 
established.

P12 -068

Anti-inflammation activities of extracts from enzyme 
treated Oryza sativa L. aleurone layer

Mi Kyoung Lee1*, Soo In Ryu1,2, Min Ho Lee1,2

1Eulji Life Science Co., Ltd., Korea, 2Department of Food 
Technology and Service, Eulji University, Korea

This study investigated the enzyme treated effect of Oryza 
sativa L. Aleurone layer extracts using different enzymes 
(lipase, Aspergillus oryzae and lipopan) to test anti-oxidant and 
anti-inflammatory activities in vitro. The enzyme (lipase) 
treated extract of Oryza sativa L. Aleurone layer showed higher 
antioxidant activity than extract of non-enzyme. The anti- 
inflammatory activity of Oryza sativa L. Aleurone layer extracts 
on nitrite production and tumor necrosis factor-α (TNF-α) 
secretion were tested using nitric oxide (NO) colorimetric assay 
kit and enzyme-linked immunosorbent assay (ELISA) kit. The 
ethanolic extract of enzyme (Aspergillus oryzae) treated Oryza 
sativa L. Aleurone layer decreased levels of nitric oxide 
production and pro-inflammatory cytokine such as tumor 
necrosis factor-α in lipopolysaccharide-stimulated RAW 264.7 
cells culture. Therefore, the enhanced anti-oxidant and anti- 
inflammation activities of ethanolic extracts of enzyme treated 
Oryza sativa L. Aleurone layer might be attributed to the 
molecular conversion of ingredients during enzyme reaction.
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P12 -069

Fermentation characteristics of apple juice by 
Saccharomyces cerevisiase SRCM100522 after heating 
concentration

Dong-Sun Ga1*, Sowon Jang1, Byung-Min Oh1, Young-Soo 
Kim1, Geun-Seoup Song1, Doyoun Jeong2

1Department of Food Science and Technology, Chonbuk 
National University, Korea, 2Microbial Institute for 
Fermentation Industry (MIFI), Korea

The solid content of apple juice was concentrated in three 
stages (S1, S2, S3) from 15 to 40°Bx through heating concen-
tration. S. cerevisiase SRCM100522 was inoculated into the 
apple juice at each step and incubated at 28°C with shaking 
(150 rpm). S1 and S2 initial cell viable count was 5.22-5.34 log 
CFU/mL. After 2 days the cell viable count increased 8.21 log 
CFU/mL and 8.50 log CFU/mL. On the other hand, S3 reached 
7.70 log CFU/mL in shaking culture after 3 days. To induce 
alcohol fermentation by yeast, the cells were incubated at 28°C 
for 10 days. Initial alcohol percentage was 0% in all samples 
and the concentration of apple juice (S2>S3>S1) increased the 
alcohol percentage 12.70, 11.20, and 6.27%, respectively 
following 10 days of fermentation. In addition, after 10 days 
fermentation period, the solid content of S1 decreased from 
13.33 to 4.30°Bx; S2 decreased from 26.20 to 11.33°Bx; S3 
decreased from 39.70 to 23.30°Bx. From these results, it can be 
concluded that the present study provides a basic study on the 
conditions of concentration and fermentation periods suitable 
for the manufacture of apple wine.

P12 -071

Growth modulatory effects of natural dietary pigments 
on Leuconostoc mesenteroides

Yeong Ji Oh1*, Eiseul Song1, Yunkyung Sung1, Jungil Hong1

1Division of Applied Food System, College of Natural Science, 
Seoul Women’s University, Korea

Antimicrobial approaches exploiting a photo-oxidative stress 
induced by light-sensitive compounds have been widely 
studied. In the present study, growth modulatory effects of 20 
yellow and red dietary pigments on Leuconostoc mesen-
teroides, a major kimchi fermentative strain were evaluated in 
a dark condition. The yellow pigments tested did not show any 
significant Leu. mesenteroides-growth promoting activities. 
Several yellow pigments inhibited growth of Leu. mesenteroides; 
their effective concentrations were ranged from 0.1 to 1 
mg/mL. Among them, turmeric (0.1 mg/mL) showed the 
greatest inhibitory activity by 24% against an inoculum of 
1×103 CFU/mL at 72 h. Their anti-Leu. mesenteroides activity 
was not affected regardless of inoculum concentrations (1×103

and 1×107 CFU/mL). Most red pigments used in this study 
exhibited stronger growth inhibitory activity against Leu. 
mesenteroides as compared to yellow ones. Red No. 3 showed 
the most potent anti-Leu. mesenteroides activity, whereas 
Monascus red pigment promoted the growth by 150%. These 
results suggest that dietary pigments could modulate growth 
of fermentation microorganisms and fermentation process by 
lactic acid bacteria.

P12 -070

Effect of dielectric barrier discharge-cold plasma 
(DBD-CP) on the quality of dried protein product

YunJin Lee1*, SuJin Kim1, KiSun Yoon1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

Dried protein product are pose a risk for bacterial or viral 
foodborne disease for which have complicate manufacturing 
processes and most of the processes from raw materials to 
final products are made by hand. The effect of dielectric barrier 
discharge-cold plasma (DBD-CP) treatment on the reduction of
Escherichia coli O157:H7 and Staphylococcus aureus in dried 
protein product was investigated as a function of voltage and 
time to determine optimum conditions against microbial 
inactivation. The treatment frequency was fixed at 60 Hz and 
treatment voltage varied with 10 to 31 kV and then time were 
controlled for 5 to 20 min at each voltage treatment. With 
power and time of the treatment at the optimum condition (31 
kV and 15 min), the DBDP-CP inactivated E. coli and S. aureus
inoculated on squid powder by 2.6 ± 0.1 log CFU/g and 0.6±0.1 
log CFU/g, respectively. In addition, DBDP-CP treatment did not 
significantly change food color and water activity (aw) (P>0.05) 
of squid powder. DBD-CP can increase the microbiological 
safety of dry protein product without affecting the quality of 
squid powder, thus it has a potential to replace irradiation 
treatment.

P12 -072

Enzymatic de-glycosylation of rutin improves 
antioxidant activities of water extracts from graviola 
(Annona muricata) leaf

Jun-Young Park1*, Yu-Ra Kang1, Yoon Hyuk Chang1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

Graviola (Annona muricata) has been utilized as a traditional 
medicine to treat various human diseases. Rutin is the major 
active component in graviola leaf, and it consists of the 
flavonol quercetin-3-O-linked to the disaccharide rutinose. 
Bioavailability and biological properties of flavonoid glycosides 
can be improved after the enzymatic hydrolysis of specific 
glycosyl groups. The aim of this study was to improve the 
antioxidant activities of water extracts from graviola leaf (WEG) 
by enzymatic de-glycosylation of rutin. WEG was obtained by 
heating in autoclave at 121˚C for 4 h. Rutin and quercetin 
contents in all samples were analyzed by HPLC-DAD. After 
enzymatic de-glycosylation by commercial enzyme (Viscozyme 
L), rutin contents in WEG were significantly decreased, but the 
contents of quercetin were significantly increased, indicating 
the transformation of rutin to quercetin by enzymatic de- 
glycosylation. Based on the results from DPPH radical scaven-
ging activity and FRAP assay, it was found that antioxidant 
activities of WEG were significantly increased after enzymatic 
de-glycosylation.
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P12 -073

Improvement in antioxidant activity of buckwheat flour 
by enzymatic de-glycosylation

Jun-Young Park1*, Yun-Kyung Lee1, Yoon Hyuk Chang1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

Buckwheat (Fagopyrum esculentum) is one of the traditional 
Korean crops and has been recognized as an important part of 
a healthy diet, mainly because of its high polyphenol contents, 
especially rutin. Quercetin is the most intensely studied 
flavonoid due to its effective antioxidant activity and significant 
absorption from the diet. It exists predominantly in glyco-
sylated forms such as rutin. The objective of this study was to 
improve the antioxidant activity of buckwheat flour by enzy-
matic de-glycosylation. The enzyme (Viscozyme L) treatment 
conditions for transformation of rutin to quercetin were 
reaction temperature of 50˚C, reaction time of 20-60 min, and 
pH of 4.5. Total polyphenol contents in buckwheat flour were 
increased after enzymatic de-glycosylation. According to 
HPLC-DAD analysis, the quercetin contents in buckwheat flour 
were increased after enzymatic de-glycosylation while the rutin 
contents were decreased. The antioxidant activities of enzyme- 
treated buckwheat flour were higher than those of the 
untreated buckwheat flour. According to Pearson correlation, 
the quercetin contents in buckwheat were positively related to 
antioxidant properties.

P12 -075

Reduction of acrylamide contents of potato chips 
fermented by Bacillus subtilis possessing asparaginase 

Seoungsoon Yeo1*, Sangeun Yim1, Saerom Lee1, Youngseung 
Lee1, Yoonhwa Jeong1, Misook Kim1

1Department of Food Science and Nutrition and Research 
Center for Industrialization of Natural Nutraceuticals, 
Dankook University, Korea

The effects of Bacillus subtilis fermentation on the formation of 
acrylamide in potato chips were studied. Potato (Goeun, 
Saebong, and Jinsun) slices were fermented with B. subtilis at 
37°C for 2-4 h, and were fried at 180°C for 115 sec. The 
reducing sugar contents in the fermentation solution contai-
ning potato slices were increased. The color values of fermented 
potato chips were improved compared to the non-fermented 
potato chips. Asparaginase activity of B. subtilis was 8.33 
IU/mL. The highest of reduction rate of asparagine contents in 
Jinsun potato chip fermented for four hours was 23% from 6.21 
to 4.77 g/kg, followed by Saebong (7.56 to 5.92 g/kg) and 
Goeun (8.23 to 7.94 g/kg). The acrylamide contents of non- 
fermented potato chips were ranged from 7.58 to 10.38 ppm. 
However, the short fermentation minimized acrylamide 
formation in all potato chips with decreasing asparagine 
contents. The acrylamide formation in fermented potato chips 
was reduced to 0.77 ppm in Saebong, followed by Jinsun (1.21 
ppm) and Goeun (1.76 ppm). This study showed that 
fermentation with B. subtilis reduces the acrylamide contents 
in potato chips by hydrolyzing asparagine of potato slices.

P12 -074

Antioxidant effect and elastase inhibition of omija 
(Schisandra chinensis) fermented with Lactobacillus 
plantarum G72 Isolated from kimchi

Na-Kyoung Lee1*, Hye Ji Jang1, Myung Wook Song1, 
Hyun-Dong Paik1

1Department of Food Science and Biotechnology of Animal 
Resources, Konkuk University, Korea

The aim of this study was to explore the antioxidant and 
anti-wrinkle effects of omija fermented with Lactobacillus 
plantarum G72 (OFL) isolated from the kimchi. Fermentation 
was performed using 3 or 5% omija and 1% L. plantarum G72 
(109 CFU/mL) at 37°C. The antioxidant effects were evaluated 
by DPPH radical scavenging and reducing power assays. 
Elastase inhibition was assayed in a reaction between enzyme 
and N-Suc-(Ala)3-nitroanilide as the substrate. The antioxidant 
effect and elastase inhibition was slightly increased after 
fermentation. DPPH radical scavenging activity were 61.47 and 
68.11% for 3 and 5% OFL, respectively. The reducing power of 
3 and 5% OFL were 730.07 μM and 1085.48 μM, respectively. 
Elastase inhibition of 3% and 5% OFL was 87.43 and 78.65%, 
respectively. As the concentration of OFL increased, inhibition 
was lowered by the color of omija. Overall, the results indi-
cated that OFL possesses antioxidant and anti-wrinkle effects, 
and might be used practically as a cosmetically enhancing food.

P12 -076

Physicochemical properties and antioxidant activities of 
fermented tomato juice by lactic acid bacteria

Eunji Kim1*, Seungwha Jo1, Doyoun Jeong1

1Microbial Institute for Fermentation Industry (MIFI), Korea

This study was conducted to investigate the antioxidant activity 
on tomato juice (TJ) was fermented by LAB 10 strains. The 
viable cell counts of several LAB increased up to 8.2-8.7 log 
CFU/mL. The pH and acidity were 3.6-3.9 and 0.4-0.5%, 
respectively, after 48 h of fermentation. Four strains were 
selected for further experiment. The anti-oxidative activities of 
TJs were analyzed both before and after fermentation by 4 
strains. Anti-oxidative activity was determined to measure 
DPPH radical and SOD activities, by determining total phenolic 
compound and total flavonoid contents. The fermented TJ by 
several strains had higher anti-oxidative activity than control. 
The DPPH radical activity of the TJ after fermentation by Lb. 
plantarum SRCM102223 at 37°C for 48 h was 41±0.8%. These 
activities were about 11% higher than control. Among the 
fermented TJs, fermentation by Lb. plantarum SRCM102223 
had the highest total phenolic compound contents (31±0.2 mg 
GAE, gallic acid equivalent/g) these was about 7.0 mg higher 
than the control which correlated strongly with its anti- 
oxidative activity. The results suggest that TJ fermented by LAB 
has potential as functional materials in food industry.



584

P12 -077

Isolation of Bacillus subtilis from various fermented 
foods by PCR-based method for soybean fermentation 

Joo Hyun Lee1*, Seung Chul Yang1, Hee jung Lim1, Hye Jin 
Kim1, Min Sun Lee1, Hyeon Wee Kim1

1R&D Center, Ottogi Corporation, Korea

Bacillus spp. is widely distributed in nature. In the soybean 
processing industry, B. subtilis, as a GRAS strain, not only 
imparts a taste and flavor but also produces a variety of 
functional materials such as γ-PGA, nattokinase, and β
-glucosidase during the fermentation. In this study, we aimed 
to develop isolation process of B. subtilis strains. A total of 
1,026 of samples were collected from the different traditional 
markets. From those samples, individual strains were sepa-
rated by dilution, plating and culture on nutrient agar. B. 
subtilis colonies which were assumed morphologically were 
inoculated into nutrient broth. Before incubation, the broth 
was annealed at 95°C for 10 min to remove other strains that 
could not form spores. A total of 1,068 strains were separated 
and performed PCR amplification to find the target strain. B. 
subtilis strains were found at length 212 bp by electrophoresis. 
To verify accuracy, 16s rRNA gene sequencing was performed 
using the universal primers. Among 207 strains, 204 strains 
were identified as B. subtilis. In conclusion, this cost-efficient 
method with accuracy is suitable for the B. subtilis isolation 
from various sources.

P12 -079

Strain screening of β-glucosidase-producing Bacillus 
subtilis for soybean fermentation

Joo Hyun Lee1*, Hee Jung Lim1, Seung Chul Yang1, Hye Jin 
Kim1, Joo Hee Lee1, Hyeon Wee Kim1

1R&D Center, Ottogi Corporation, Korea

Isoflavones are biologically active components in soybean. 
They provide health benefits such as estrogenic, antifungal, 
and antibacterial activities. The isoflavone glycosides in 
soybean are hydrolyzed by β-glucosidase from Bacillus subtilis
to the more bioactive aglycones. This study was performed to 
develop B. subtilis strain which shows the highest β-gluco-
sidase activity. Screening of B. subtilis strains that showed 
higher β-glucosidase activity was measured using esculin 
hydrate and ferric ammonium citrate. 150 of B. subtilis strains 
isolated from Korean traditional foods were tested, and 8 
strains of them were selected for β-glucosidase assay. β
-glucosidase activity was determined using pNPG as a sub-
strate. B. subtilis OTG002 was showed the highest enzyme 
activity and the enzyme activity of B. subtilis OTG002 was 
54.6±4.9 mU/mL using pNPG. Soybean was fermented by 
mixed fermentation with B. subtilis OTG002 and another B. 
subtilis which shows the highest nattokinase activity. The 
contents of isoflavones in fermented soybean were quantified 
by LC-MS.

P12 -078

Identification of antimicrobial substance produced from 
Staphylococcus equorum KS1039 isolated from 
saeu-jeotgal

Jihye Kim1*, Eunhye Jo1, Areum Lee1, Keumok Moon1, Jong 
Hoon Lee2, Jaeho Cha1

1Department of Microbiology, Pusan National University, 
Korea, 2Department of Food Science and Biotechnology, 
Kyonggi University, Korea

Staphylococcus equorum KS1039 has been identified as the 
dominant species of high-salt-fermented saeu-jeotgal of Korea. 
KS1039 was sensitive to various antibiotics, and was negative 
for hemolytic activity, biofilm formation, and biogenic amine 
production. Moreover, the strain exhibited enzymatic activities, 
including protease and lipase activities, which are involved in 
the enhancement of sensory properties. S. equorum KS1039 
was found to produce a substance exhibiting a bacteriostatic 
effect on a variety of gram-positive bacteria including Bacillus 
cereus and Listeria monocytogenes, whereas other pathogens 
including Gram negative bacteria were not susceptible. The 
strain also showed biofilm-inhibiting activity against L. mono-
cytogenes and Staphylococcus aureus. The production of 
antimicrobial substance started at the beginning of exponential 
phase and reached maximum activity at the early stationary 
phase. The metabolic analysis and comparative genomics 
indicated that KS1039 might produce lactococcin or micrococcin 
like peptide. Therefore, KS1039 strain with antimicrobial 
property against bacterial pathogen has an advantage as a 
starter culture for fermented food production.

P12 -080

Release of functional components from 
cultivated-ginseng (Panax ginseng C.A. meyer) by 
cellulolytic/pectolytic hydrolysis

Hyun-Gyu Moon1*, Joon Sun Kim2, Jiyeon Chun1

1Department of Food Science and Technology, Sunchon 
National University, Korea, 2Department of Forest Resources, 
Sunchon National University, Korea

Six years-old cultivated-ginseng (Panax ginseng C.A. Meyer) 
was ground in water using a vacuum grinder and treated with 
different cellulolytic/pectolytic enzymes at 50°C for 12 h: 
Celluclast (C, cellulase), Pectinex (P, polygalacturonase+ pectinase),
BAN 480L (B, α-amylase), and Viscozyme (V, cellulase+ hemi-
cellulase+xylanase+arabinase). After filtration, physicoche-
mical and functional properties of the filtrates were investi-
gated. Hydrolysis rate was highest in P-treated filtrate (72.6%) 
and followed by V- (45.2%), C- (12.9%), and B-filtrates (6.5%). 
pH and total soluble sugar content of filtrates ranged from 
4.6-5.3 and 2.6-3.0˚Bx, respectively. Acidic polysaccharide 
content was highest in C-filtrate (1969.0 μg galacturonic acid 
equivalent/mL) while those of P- and V-filtrates were the 
lowest. Both total polyphenol content and DPPH radical 
scavenging activity were highest in V-filtrate while lowest in 
B-filtrate. Xanthine oxidase inhibition of filtrates also signifi-
cantly varied depending on the types of enzymes (657.7-803.3 
μg ascorbic acid equivalent/mL). This study suggests that func-
tional properties of ginseng products would be designed by 
using cellulolytic/pectolytic enzymes.



585

2018 KoSFoST International Symposium and Annual Meeting

P12 -081

Characteristics of apple and pear pomace fermented by 
Lentinus edodes mycelia

Jin-kyeong Kim1*, Seung-wha Jo1, Do-youn Jeong1

1Microbial Institute for Fermentation Industry, Korea

The purpose of this study was to investigate the potential 
possibility of using functional material in apple and pear 
pomace (APP) that is a waste resource using mushroom 
mycelia, Lentinula edodes. Fermented-APP was prepared by 
inoculating L. edodes mycelia into steamed APP at 10% (v/w) 
concentration and rice bran, tofu by product (Biji) were used as 
nutritional components. There was no significant difference in 
approximate composition of fermented APP (with L. edodes) 
compared to control (not fermented), but crude protein con-
tents was slightly higher. The enzymatic activities of cellulase 
and pectinase were showed higher activity of fermented APP 
and it was found that the mycelium acts on the hydrolysis 
activity. And antioxidant compounds and activities in the 
extract of fermented APP was measured. The DPPH, ABTS 
radical, and SOD like activity, total polyphenol contents of 
fermented APP were showed higher than in the control. Also, β
-glucan contents was showed the same results. Through the 
fermentation of APP it is expected to be available as a func-
tional material.

P12 -083

Alpha-glucosidase inhibitory and antioxidant activities 
of lactic acid bacteria isolated from Korean traditional 
fermented foods

Jisu Choi1*, Sulhee Lee1, Jae-Kweon Jang2, Young-Seo Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2Food Nutrition Major, School of Food, 
Chungkang College of Cultural Industries, Korea

Type 2 diabetes mellitus (T2DM) is caused by a failure of cells 
to respond to insulin properly. T2DM affects many human body 
parts and therefore cause a variety of complications. Inhibiting 
the activity of intestinal α-glucosidase alleviates increase of 
postprandial blood glucose level thus prevent diabetes 
mellitus. Lactic acid bacteria, which were isolated from various 
Korean traditional fermented foods, with high α-glucosidase 
inhibitory activity, were selected and their biological activities 
were determined. Among 583 lactic acid bacteria strains, 70 
strains showed more than 90% inhibition against α-gluco-
sidase. Lactobacillus paraplantarum SC59 showed the highest 
inhibitory activity of which value was 100.3%. L. pentosus SC60 
and Pediococcus pentosaceus PS10-4 showed high DPPH free 
radical scavenging activities of which values were 86.5 and 
86.1%, respectively. In ABTS+ radical scavenging assay, P. 
pentosaceus PS10-4 and L. paraplantarum SC59 showed high 
activities with 85.5 and 85.9%, respectively. L. pentosus SC60 
and L. paraplantarum SC59 also showed high nitrite eliminating 
activity with a value of 97.9 and 97.3%, respectively.

P12 -082

Diversity of Bacillus subtilis-infecting bacteriophages in 
the Korean soybean-based fermented foods and their 
impacts on cheonggukjang fermentation

Kuntal Ghosh1*, Ji Eun Kim1, Woo Bin Hyun1, Hai Seong 
Kang1, Jae Won Lee1, Ha Seon Jo1, Kwang-Pyo Kim1

1Department of Food Science and Technology, College of 
Agriculture and Life Sciences, Chonbuk National University, 
Korea

Similar to the adverse effect of lactic acid bacterial phages in 
dairy fermentation, Bacillus subtilis phages might affect soybean 
fermentation. In this study, we isolated 18 B. subtilis-infecting 
phages from the Korean soybean-based fermented foods and 
characterized. The phages were found diverse in host infec-
tivity (against B. subtilis strains). Morphologically 15 phages 
were identified as Myoviridae, 2 as Siphoviridae, and 1 as 
Podoviridae family. Four different genera [Nit1virus, 9 (7 sp.); 
Spo1virus (1 sp.), 2; unclassified genus, 4 (4 sp.)] in Myoviridae, 
1 genus (2 sp.) in Siphoviridae, and 1 genus (1 sp.) in 
Podoviridae family could be identified by whole genome 
sequence analysis. Furthermore, we proved that one of our 
isolated Myoviridae family phages, BSP10 could significantly 
reduce the bacterial numbers and degrade γ-PGA during 
cheonggukjang fermentation. In conclusion, 15 different 
species of B. subtilis phages (among 18 isolates) were identified 
in the Korean soybean-based fermented products and the 
infection of BSP10 could significantly affect the cheonggukjang
fermentation and lower down the food quality by degrading 
the health beneficial component, γ-PGA.

P12 -084

Synergistic effects of Faecalibacterium and 
Bifidobacterium on butyrate production

Heejung Kim1*, Geun Eog Ji1,2

1Department of Food and Nutrition, Research Institute of 
Human Ecology, Seoul Natinal University, Korea, 2Research 
Institute, Bifido Co., Ltd., Korea

Butyrate is one of key materials which not only alleviates 
inflammation but also acts as energy sources in a large 
intestine. Many of studies already found that Faecalibacterium 
prausnitzii produces butyrate. The amount of butyrate 
produced by Faecalibacterium varies depending on the carbon 
sources. However, an improved way to accelerate the forma-
tion of butyrate is co-culturing with other bacterial strains. In 
this paper, we assessed on how co-culturing between Faecali-
bacterium and Bifidobacterium can affect the amount of 
butyrate and screen the most effective Bifidobacterium
species. We found that co-culture with Faecalibacterium and 
Bifidobacterium increases the production of butyrate by using 
acetate derived from Bifidobacterium. For the experiments, 
Bifidobacterium species and Faecalibacterium prausnitzii ATCC 
2768 were grown in YCFOS medium. The cell growth (OD) and 
production of SCFAs (acetate, butyrate, lactate and formate) 
were measured at 9 and 24 h. As a result, the production of 
butyrate was significantly increased during the co-culture with 
Bifidobacterium catenulatum KCTC 3221 (12.33±0.35 mM).
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P12 -085

Engineering of α-glucosidase for transglycosylation of 
flavonoids by semi-rational approach

Jetendra Kumar Roy1*, Young-Wan Kim1

1Department of Food and Biotechnology, Korea University, 
Korea

Flavonoids are plant secondary metabolites with a wide range 
of beneficial health effects, however α-linked glycosylated 
flavonoid are very rare which have a better solubility, 
bioavailability and easily hydrolyzed by our pancreatic digestive 
enzymes. Thus, enzymatic approach is the most desirable 
approach to obtain an α-linked glycosylated flavonoid. An 
acid/base mutant derived from a thermostable α-glucosidase 
from Sulfolobus solfataricus (MalA-D416A) showed an efficient 
transglycosylation activity on a broad spectrum of flavonoid 
substrates however, its activity was too low. Thus, a semi- 
rational approach was adopted to improve the transglycosy-
lation activity of this enzyme. Through molecular modelling 
and docking studies and using some online resources several 
amino acid residues are selected as the hotspots. Following 
five rounds of site saturation studies at these selected positions, 
only two substitutions resulted in marked improvement of 
transglycosylation activity.

P12 -087

Biofilm inhibitory potential of chitosan-phytochemical 
conjugates against Pseudomonas aeruginosa and 
Listeria monocytogenes forming biofilm

Min-Chul Jeong1*, Gabjin Kim1, Chakradhar Dasagrandhi1, 
Yu-Mi Jang1, Seul-Ki Park1, Won-Kyo Jung2, Young-Mog Kim1

1Department of Food Science and Technology, Pukyong 
National University, Korea, 2Department of Biomedical 
Engineering, Pukyong National University, Korea

Biofilm is a group of microorganisms attached to a surface, 
causing serious problems in food industries. In this study, we 
investigated biofilm-forming inhibitory effect of chitosan- 
phytochemical conjugates(CPSs) against Pseudomonas aerugi-
nosa (PA) and Listeria monocytogenes (LM). Three CPSs were 
tested, including chitosan-caffeic acid (CCA), chitosan-ferulic 
acid (CFA) and chitosan-sinapic acid (CSA). The minimum 
inhibitory concentrations (MICs), bactericidal concentrations 
(MBCs), biofilm inhibitory concentrations (BICs), and biofilm 
eradication concentrations (BECs) of the conjugates against 
two pathogens were lower than the MICs, MBCs, BICs, and 
BECs of unmodified chitosan (control). Conjugation of chitosan 
with phytochemicals has been known to result in enhancing 
membrane permeability of mature biofilms, causing biofilm 
eradication. Furthermore, sub-inhibitory concentration of the 
conjugates dose dependently attenuated the biofilm formation 
by the pathogens. Among the CPCs (in 0.5 MIC) exhibited 
significant reduction in the biofilm formation. These results 
suggest that CPSs can be potential antibiofilm agents to 
prevent food pathogenic bacteria forming biofilm.

P12 -086

Characterization of novel bacteriophage HJC01 for 
biocontrol of foodborne pathogenic Cronobacter 
sakazakii

Seungeun Lee1*, Doyeon Kim1, Hyun Young Lee1, Minsik Kim1

1Department of Food and Nutrition, College of Human 
Ecology, Yonsei University, Korea

A foodborne pathogen Cronobacter sakazakii causes bacte-
remia, meningitis, and necrotizing enterocolitis in infants 
usually associated with powdered infant formulas. To develop 
biocontrol agents for this pathogen, we characterized a novel 
bacteriophage HJC01 specific for C. sakazakii. HJC01 belonged 
to the family Siphoviridae contained a 48,947 bp-sized dsDNA 
as its genome. No lysogeny-related genes were found from 
predicted 82 ORFs, implied a virulent nature of the phage. C. 
sakazakii ATCC 29544 was resistant to HJC01 when an rfaC
gene encoding lipopolysaccharide (LPS) heptosyltransferase III 
was deleted, but was restored to susceptible by the com-
plementation, suggesting that LPS might be the host receptor 
for HJC01. Superior lysis activity represented by large clear 
plaques and rapid propagation within about 20 min supported 
a potential of HJC01 as a useful biocontrol agent to control C. 
sakazakii. HJC01 inhibited a growth of C. sakazakii ATCC 29544 
up to 6 h in vitro, but HJC01-resistant population was emerged. 
Therefore, further studies on other C. sakazakii phages that use 
different host receptors rather than LPS should be conducted 
to prepare efficient phage cocktails.

P12 -088

γ-Aminobutyric acid production by Enterococcus avium
isolated from edible insect

Ha-Nul Lee1*, Min-Ho Jo1, Chang Eun Kim2, Yeon Soo Han2, 
Young-Min Kim1

1Department of Food Science and Technology and BK21 Plus 
Program, Chonnam National University, Korea, 2Division of 
Plant Biotechnology, Institute of Environmentally-Friendly 
Agriculture (IEFA), College of Agriculture and Life Sciences, 
Chonnam National University, Korea

γ-Aminobutyric acid (GABA) is a non-amino acid that is 
produced by irreversible decarboxylation of L-glutamate 
through glutamate decarboxylase. It acts as an inhibitory 
neurotransmitter of the central nervous system. It has func-
tionalities such as strengthening immunity, improving cognitive 
ability, and relieving stress. Edible insects are abundant 
nutrients, rich in amino acids, proteins, and unsaturated fatty 
acids. Therefore, it is attracting attention as a good protein 
supplier. However, the industrial production of edible insects is 
still expensive. This study aims to improve value added by 
containing GABA in edible insects. GABA-producing strain was 
isolated and identified from Allomyrina dichotoma larvae. The 
strain was Enterococcus avium based on the 16S rRNA base 
sequence analysis. The optimal concentrations of carbon source 
and nitrogen source were 7 g/L glucose and 45 g/L yeast 
extract. And mono-sodium glutamate was 6.21% using response 
surface methodology. This would be helpful as a basic study of 
edible insects containing GABA.
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P12 -089

Enhancement of GABA production of Lactobacillus 
brevis CFM-11 using mushroom extracts

Do Kyun An1*, Dong Kyun Kim1, Min Su Jeong1, Yu Ju Kim1, 
Kwang Yup Kim1

1Chungbuk National University Food Microbiology Lab, Korea

This study was performed to isolate GABA producing Lacto-
bacillus spp. and to prepare edible culture media with enhanced 
GABA production using mushroom extract. Lactobacillus was 
isolated from 20 kinds of samples such as makgeolli, kimchi, 
and feces, and Lactobacillus brevis CFM-11 lactic acid bacteria 
with GABA production of 308.53 μg/mL could be isolated. In 
order to use mushroom extract as an optimized medium, 
extraction time (3-24 h), extraction temperature (60-80°C), and 
extraction concentration (5-20% (w/v)) were compared. The 
optimum extraction condition for GABA production was 
highest at extraction time of 24 hours, extraction temperature 
of 70°C, and extraction concentration of 20% (w/v). GABA 
production was found to be 274.67 μg/mL in Shiitake 
mushroom extract, 227.09 μg/mL in Oyster mushroom extract, 
227.09 μg/mL in King Oyster mushroom extract, 220.12 μg/mL 
in Winter mushroom extract. GABA production was 592.60 μ
g/mL in medium containing mushroom extract, sucrose 3%, 
soytone 6%, magnesium sulfate 0.05%, and MSG 0.1% GABA 
production of MRS broth and optimized medium was 308.53 μ
g/mL and 592.60 μg/mL and the optimized medium was higher 
in GABA production than MRS broth.

P12 -091

Lactobacillus rhamnosus 4B15 ameliorates chronic 
stress-induced anxiety by enhancing anxiety like 
behavior and attenuating testicular dysfuntion in mice 
though hypothalamic-pituitary-testicular axis

Jiseon Lee1*
1Korea University, Korea

Chronic stress alters brain-gut interaction which is known to 
play a critical role in neuropsychiatric disorders. L. rhamnosus
4B15 fermented MRPs has been previously shown to exhibit 
anti-inflammatory effects. Hense, psychoprotective effect of L. 
rhamnosus 4B15-fermented MRPs was determined using CMS 
induced mice. C57BL/6N male mice were initially pretreated 
with f-MRP for 2 weeks and co-treated with CMS and f-MRP for 
10 weeks. Anxiety, memory-related behaviors were assessed 
during the experiment. Changes in intestinal tight junction 
protein and inflammatory cytokines were also evaluated by 
H&E staining and q-PCR in the end of the experiment. These 
data indicate that fMRPs treatment is capable of attenuating 
stress-induced anxiety and memory loss. fMRP treatment also 
modulated the mRNA expression levels of neurogenesis and 
serotonin metabolism makers in the brain, thereby improving 
brain functions. CMS contributes significantly to symptoms of 
functional bowel disorders and can predispose patients to 
gastrointestinal infection and bring about brain neurogenesis 
dysfunction.

P12 -090

The characteristics of kimchi during fermentation by 
the degree of spicy of red pepper varieties

Taewan Kim1*, Yumi Ma2, Kyung-Mi Bae2, Gil Soo Ahn2

1Department of Food Science and Biotechnology, Andong 
National University, Korea, 2Nature Village Farming 
Association, Korea

This study evaluated the quality characteristics of kimchis by 
the degree of spicy of red pepper varieties during fermen-
tation. So we compared two kinds of powdered red peppers, 
‘dabok’ red pepper and ‘bitggarchan’ red pepper, and made 
two kinds of kimchis and kimchis was quality evaluated during 
fermentation at 4°C. Content of capsaicinoid in ‘dabok’ red 
pepper powder was 100.38 mg/100g and ‘bitggarchan’ red 
pepper powder was 22.18 mg/100g. The ‘dabok’ red pepper 
powder has five times more capsaicinoid than ‘bitggarchan’ 
red pepper powder. The pH of kimchis made with ‘dabok’ red 
pepper powder was higher than experimental group added 
‘bitggarchan’ red pepper powder during fermentation up to 
three weeks and lower than to four week. And the patten of 
pH changed to four week. The cell number of experimental 
group added ‘dabok’ red pepper powder was more than 
experimental group added ‘bitggarchan’ red pepper powder 
since two week. The cell growth inhibitions by spicy ingre-
dients of red pepper were expected. In case of sensory 
evaluation analyzed by seven point scale that experimental 
group added ‘dabok’ red pepper powder showed better in 
overall acceptability.

P12 -092

Quality characteristics of jujube vinegar according to 
different acetic acid bacteria

Hyun-Ju Eom1*, Hyang-Sik Yoon1, Nuri Kwon1, Ik Jei Kim1, 
Seong Taek Hong1

1Chungcheongbukdo Agricultural Research and Extension 
Services, Korea

Jujube has been used as an important plant in Korea folk 
medicine and shown to exhibit numerous health-promoting 
effects. We carried out the quality characteristics of jujube 
vinegar to stimulate the consumption of jujube, a special 
product of Chungbuk province. The jujube vinegar were 
prepared with different acetic acid bacteria and fermented 
with 50% jujube extracts juice, 7% alcohols at 30°C for 21 days. 
The changes in pH, total acidity, alcohol content, organic acid, 
color, total polyphenol content, tannic acid content, total 
anthocyanin, and antioxidant activity were investigated. The 
pH of the all vinegar samples were not significantly different. 
AR6-1 strain tends to increase total acidity rapidly than the 
others. The alcohol contents were reduced for fermentation 
period. YJ 9-1, which has high hydrolyzing activity, remains 
under 1% in just 8 days. The physiological activity of the all 
vinegar samples were not significantly different. Also, there 
was not significantly different depending on acetic acid 
bacteria. Finally, AR6-1 for total acid and AR18-1 for rapidly 
alcohol decomposition are considered to be suitable for jujube 
vinegar fermentation.
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P12 -093

Evaluation of hyper thermal acid hydrolysis of 
Kappaphycus alvarezii for enhanced bioethanol 
production

Chae Hun Ra1*, Sung Koo Kim2

1Department of Food Science & Biotechnology, Hankyong 
National University, Korea, 2Department of Biotechnology, 
Pukyong National University, Korea

Hyper thermal (HT) acid hydrolysis of Kappaphycus alvarezii, a 
red seaweed, was optimized to 12% (w/v) seaweed slurry 
content, 180 mM H2SO4 at 140°C for 5 min. The maximum 
monosaccharide concentration of 38.3 g/L and 66.7% con-
version from total fermentable monosaccharides of 57.6 g/L 
with 120 g dw/L K. alvarezii slurry were obtained from HT acid 
hydrolysis and enzymatic saccharification. HT acid hydrolysis at 
a severity factor of 0.78 efficiently converted the carbohydrates 
of seaweed to monosaccharides and produced a low con-
centration of inhibitory compounds. The levels of ethanol 
production by separate hydrolysis and fermentation with 
non-adapted and adapted Kluyveromyces marxianus to high 
concentration of galactose were 6.1 g/L with ethanol yield 
(YEtOH) of 0.19 at 84 h and 16.0 g/L with YEtOH of 0.42 at 72 
h, respectively. Development of the HT acid hydrolysis process 
and adapted yeast could enhance the overall ethanol 
fermentation yields of K. alvarezii seaweed.

P12 -095

Alkaliphilic cyclodextran glucanotransferase produces of 
large size of cyclodextran

Ju-Hui Kim1*, So-Jin Yang1, Yu Ri Kim2, Ha-Nul Lee1, Bo-Ram 
Park3, Hae-Soo Kim1, Min-Ho Jo1, Su-Jeong Chol1, Young-Min 
Kim1

1Department of Food Science and Technology and BK21 Plus 
Program, Chonnam National University, Korea, 2Department 
of Food Science, Chonnam National University, Korea, 

3National Institute of Agricultural Sciences, Korea

Cyclodextran (CI) is a cyclic α-1,6 oligosaccharide produced 
from dextran by cyclodextran glucanotransfrase (CITase), and 
up to now, 7 to 17 linked CIs have been reported. These CIs are 
over 100 times more soluble than cyclodextrin (CD). Also CI has 
a wider molecular diameter than that of the α-1,4 bond of CD 
and has the ability to encapsulate a guest molecule. For the 
industrial production of these CIs, we performed production of 
the recombinant enzyme and biochemical characteristics of 
alkaliphilic CITase from Paenibacillus daejeonensis (PDCITase). 
PDCITase showed the optimum activity at pH 8.0 and main-
tained 100% activity for 18 h at pH 6.5-11.5, indicating that it 
was an alkaliphilic and alkali-stable enzyme. PDCITase produces 
not only CI-7 to CI-17 but also CI-18 and CI-19. In the enzyme 
kinetic study, PDCITase was allosteric enzyme unlike the existing 
CITase and characterized by negative cooperative properties. 
These will be useful for newly discovered CI production at 
alkaline condition.

P12 -094

Preparation of non-dairy probiotic beverages 
fermented with lactic acid bacteria using mixed cereal 
or soy milk as the edible substrates

Yeong Ji Oh1*, Sun Yeong Park1, Dong Sun Jung1

1Division of Applied Food System, College of Natural Science, 
Seoul Women’s University, Korea

This study was carried out to prepare the non-dairy probiotic 
beverages using lactic acid bacteria (LAB) pre-cultivated with 
radish juice as the delivery substrate. The mixture of soybean 
flour and rice flour, and soy milk were selected as non-dairy 
substrates and fermented with two probiotic strains, Lacto-
bacillus plantarum SW03 (SW03) and Pediococcus acidilactici
SW05 (SW05). Two strains exhibited viability exceeding 8 log10 

colony-forming units mL-1 in two kinds of non-dairy substrates 
after 48 h at 35°C. SW03 and SW05 exhibited higher growth 
and acid production in soy milk than those in mixed cereal 
substrate. The pH and titrable acidity of soy milk beverages 
were pH 3.95-4.13% and 1.08-0.63%, respectively. SW05 
produced higher viscosities of 293.9 and 225.6 mPas, while 
SW03 showed viscosities of 159.4 and 102.0 mPas in soy milk 
and mixed cereal beverages, respectively. Two kinds of 
non-dairy beverages fermented with probiotic LAB showed 
scavenging activities against DPPH and ABTS radicals. These 
results suggest that soy milk could be a good substrate, and 
that SW05 could be a better strain for preparation of the 
non-dairy probiotic fermented beverages.

P12 -096

Biochemical characterization and thermostable 
cyclodextran-forming enzyme

Su-Jeong Choi1*, So-Jin Yang1, Hae-Soo Kim1, Ha-Nul Lee1, Yu 
Ri Kim2, Bo-Ram Park3, Min-Ho Jo1, Ju-Hui Kim1, Young-Min 
Kim1

1Department of Food Science and Technology and BK21 Plus 
Program, Chonnam National University, Korea, 2Department 
of Food Science, Chonnam National University, Korea, 
3National Institute of Agricultural Sciences, Korea

Cyclodextran (CI) is a cyclic α-1,6 oligosaccharide produced 
from dextran by cycloisomaltooligosaccharide glucanotransferase
(CITase), and up to now, 7 to 17 linked CIs have been reported. 
These CIs are over 100 times more soluble than cyclodextrin 
(CD). Also CI has a wider molecular diameter than that of the α
-1,4 bond of CD and has the ability to encapsulate a guest 
molecule. For the industrial production of these CIs, we 
performed production and purification of CITase (TPCITase) 
from Thermoanaerobacter thermocopriae. TPCITase showed 
the highest activity at 60°C and 100% activity at 50°C after 24 h 
incubation that it was a thermostable enzyme. TPCITase 
produces CI-18, CI-19, and CI-20. In the enzyme kinetic study, 
TPCITase were allosteric enzyme, unlike the existing CITase, 
and were characterized by negative cooperative properties. 
These will be useful for CI production.
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P12 -097

Fermented maillard reaction product by Lactobacillus 
rhamnosus 4B15 alleviates gut dysfunction in 
combination of chronic stress and dextran sulfate 
sodium induced colitis mice model

Yeonjeong Seo1*
1Korea University, Korea

Increasing evidence suggests that psychological stress induces 
systemic alterations, including gut barrier disruption by 
considering the ‘gut-brain axis’. Previous study reported Lacto-
bacillus rhamnosus 4B15 (4B15) has the anti-inflammatory 
effect. However, the potential effects of 4B15, against com-
bination of chronic stress and dextran sulfate sodium induced 
colitis have not been studied. We investigated the fermented 
maillard reaction product (FMRP) could attenuate the gut 
dysfunction. Enteric inflammation was induced by chronic 
stress and dextran sulfate sodium in C57BL/6J male mice. We 
fed mice FMRP in normal chow during experimental period and 
assessed for alterations of gut tight junction and inflammation. 
This study indicates the mice exposed to chronic stress 
changed intestinal barrier and inflammation response. The 
FMRP prevented the increase in intestinal permeability 
induced by chronic stress and restored tight junction proteins 
and inflammatory cytokines. The FMRP show significant 
encouraging results for the treatment of chronic stress and DSS 
induced colitis mice model.

P12 -099

Verification of biological activity of a 
Saccharomyces/defatted mealworm larva ferment and 
non-ferment extracts for functional antioxidant 
material

Kyung-yun Kang1*, Sung-ju Lee1, Ho-yeol Jang1, Chae-young 
Jang1, Il-gon Kim1, Song-yi Lim1, Kyung-wuk Park1

1Suncheon Research Center for Natural Medicines, Korea

Biological activity of the Saccharomyces/defatted mealworm 
larva ferment and non-ferment extracts (SMFE, SMNFE) were 
investigated. Solvent extraction is using fermented ethanol that 
used in the experiment were dried sample. Antioxidant and 
reducing potential activity, polyphenolic, tannin, and flavonoid 
compounds contents from extracts of SMFE, SMNFE were 
evaluated by different assays. Two types of extract were used 
for above assay through standard method. Maximum 
antioxidant activity was observed in SMFE. A positive correla-
tion was observed between antioxidant activity and polyphenolic 
compounds (total phenolic content and total flavonoid 
content). Similarly, a significant correlation was observed between 
antioxidant activities and reducing potential, indicating that 
reducers present in SMFE are major contributors to the 
antioxidant potential. Thus, SMFE of this plant could used be 
for pharmaceutical as well as for functional materials purposes.

P12 -098

Diversity of extremely halophilic microbial communities 
from commercial salts and draft genome sequence of 
extremely halophilic Halorubrum aethiopicum SAH-A6 
from the danakil depression, Ethiopia

Sang-Jae Lee1*, Hye Won Kim1, Dokyung Oh1, Dariimaa 
Ganbat1, JaeHong Park1, Yu-Ri Choe1, BoGyoung Choi1, 
Sun-Hee Park1, Il Kwon Bae2, Dong-Woo Lee3, Han-Seung Lee1

1Major in Food Biotechnology and The Research Center for 
Extremophiles and Marine Microbiology, Silla University, 
Korea, 2Department of Dental Hygiene, College of Health and 
Welfare, Silla University, Korea, 3Department of Biotechnology, 
College of Life systems, Yonsei University, Korea

Salting is one of the oldest food preservation techniques. 
However, salt is also the source of living halophilic micro 
organisms that may affect human health. In order to determine 
the microbial communities of commercial salts, an investigation 
were done using amplicon sequencing approach in four 
commercial salts: Ethiopian Afdera salt (EAS), Ethiopian rock salt 
(ERS), Korean Jangpan salt (KJS), and Korean Topan salt (KTS). 
Using domain-specific primers, a region of the 16S rRNA gene 
was amplified and sequenced using a Roche 454 instrument. The 
results indicated that these microbial communities contained 
48.22-61.4% Bacteria, 37.72-51.26% Archaea, 0.51-0.86% Eukarya, 
and 0.005-0.009% unclassified reads. This comparison of 
microbial diversity in salts from two countries showed the 
presence of many archaeal and bacterial genera that occurred in 
salt samples from one country but not the other. The bacterial 
genera Enterobacter and Halovibrio were found only in Korean 
and Ethiopian salts, respectively. This study indicated the 
occurrence and diversity of halophilic bacteria and archaea in 
commercial salts that could be important in the gastrointestinal 
tract after ingestion.

P12 -100

Verification of screening cosmetic activity on various 
type extracts of a Saccharomyces/defatted mealworm 
larva ferment for functional anti-skin whiting material 

Kyung-yun Kang1*, Sung-ju Lee1, Ho-yeol Jang1, Chae-young 
Jang1, Il-gon Kim1, Song-yi Lim1, Kyung-wuk Park1

1Suncheon Research Center for Natural Medicines, Korea

In this study was to examine the effects of various type extracts 
of Saccharomyces/defatted mealworm larva ferment on α
-melanocyte stimulating hormone (α-MSH)-stimulated melano-
genesis in cultured murine B16F0 melanoma cells (B16F0 cells). 
Various type extracts of Saccharomyces/defatted mealworm 
larva ferment showed significant inhibition of melanogenesis, 
and tyrosinase with no effect on cell proliferation. In addition, 
various type extracts of Saccharomyces/defatted mealworm 
larva ferment were more active than non-ferment extracts. 
Also, we confirmed that medium contained fermented ethanol 
extracts of Saccharomyces/defatted mealworm larva ferment 
were the best culture condition to fermentation. These results 
provided evidence that Saccharomyces/defatted mealworm 
larva ferment extract can be provided as the potential medi-
ator to induce anti-skin whiting.
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Evidence for cycloisomaltooligosaccharides production 
from starch by Thermoanaerobacter thermocopriae

Yuri Kim1*, So-Jin Yang2, Ju-Hui Kim2, Bo-Ram Park3, Hae-Soo 
Kim2, Min-Ho Jo2, Su-Jeong Choi2, Young-Min Kim2

1Department of Food Science, Chonnam National University, 
Korea, 2Department of Food Science & Technology and BK21 
Plus Program, Chonnam National University, Korea, 3National 
Institute of Agricultural Sciences, Korea

Cyclodextran (CI) is a cyclic α-1,6 oligosaccharide produced from 
dextran by cycloisomaltooligosaccharide glucanotransferase 
(CITase), and up to now, 7 to 17 linked CIs have been reported. 
These CIs are over 100 times more soluble than cyclodextrin 
(CD). Also CI has a wider molecular diameter than that of the α
-1,4 bond of CD and has the ability to encapsulate a guest 
molecule. However, dextran is not widely found in nature, and 
dextran-producing enzymes had not been identified in CI- 
producing bacteria, so it was long believed that dextran is 
provided by other microorganisms to CI-producing bacteria. The 
gene of CITase from T. thermocopriae (TPCITase) was expressed 
using Escherichia coli BL21 Star (DE3). The recombinant E.coli
was cultured and purified to extract TPCITase. TLC analysis of α
-amylase, Streptococcus dextranglucosidase (DexB), and Bacte-
roides thetaimicron alpha (SusB) treatment of the products 
produced from maltose and soluble starch by TPCITase. As a 
result, we found that T. thermocopriae can produce CIs from 
starch, and also produces CI-18, CI-19 and CI-20. To our best 
knowledge, these are new CIs that have not been discovered so 
far. These will be useful for CI production.

P12 -103

Storage stability of makgeolli with different types of 
sweeteners

Sang Won Baek1*, Sang Yun Park1, Hye Young Park1, Gye 
Won Kim2, Jae Yong Shim1,2

1Department of Food and Biotechnology, Hankyong National 
University, Korea, 2Brewing Research Center, Hankyong 
National University, Korea

This study was conducted to investigate the effect of different 
kinds of sweeteners on the storage stability in makgeolli. 
Makgeolli was brewed using Ipkuk produced by inoculating 
Aspergillus luchuensis and Saccharomyces cerevisiae and 
added with commercial fructose, aspartame, and iso-malto- 
oligosaccharide. Quality characteristics of makgeolli were 
investigated with storage period from 1 to 30 days at 4, 10, and 
25°C. Quality limit of alcohol content and acidity was set up 
under the liquor tax law and the prediction model of expiration 
date was established using Arrhenius equation. There was no 
significant difference between measured and predicted data in 
storage stability. Makgeolli with aspartame showed the most 
stable quality on alcohol content at all storage conditions. 
According to prediction model, makgeolli with aspartame 
showed the longest expiration date, while makgeolli with 
iso-malto-oligosaccharide reached the quality limit earlier than 
that with fructose. In addition, the prediction model of 
expiration date using the Arrhenius equation can be applied to 
the actual distribution market of makgeolli.

P12 -102

Inhibitory effect of Pediococcus acidilactici HW01 
isolated from malt on Candida albicans

Hyunjin Kim1*, Seok-Seong Kang1

1Department of Food Science and Biotechnology, College of 
Life Science and Biotechnology, Dongguk University-Seoul, 
Korea

Candida albicans is an opportunistic fungal pathogen that is 
responsible for candidiasis in the oral, gastrointestinal and 
vaginal tracts. Although several antifungal agents have been 
suggested, the antifungal activity of a probiotic Pediococcus
has not been well characterized. In this study, we investigated 
whether the cell-free supernatants of P. acidilactici HW01 
(HW01 CFS) showed antifugal activities against C. albicans. 
HW01 CFS showed antimicrobial activity and enzyme and heat 
treatment of HW01 CFS did not influence its inhibitory effect, 
but HW01 CFS at pH 6 to 12 could not inhibit the growth of C. 
albicans. HW01 CFS inhibited the biofilm formation of C. 
albicans. Pre-treatment and simultaneous treatment exhibited 
significant inhibition of C. albicans biofilm. Although post- 
treatment with HW01 CFS did not disrupt the established 
biofilm of C. albicans with 3h-incubation, significant reduced 
biofilm of C. albicans was observed at late time points (12 to 
24 h) after post-treatment with HW01 CFS. Taken together, 
these results suggest that the CFS from P. acidilactici HW01 can 
be used as an alternative antifungal agent to control C. albicans
infection.

P12 -104

Effects of Lactobacillus rhamnosus 4B15 and fermented 
products on brain function in unpredictable chronic 
mild stress mice model combined with DSS treatment 

Seongeun Kim1*, Sae Hun Kim1

1Food bioscience and Technology, College of Life science and 
Biotechnology, Korea University, Korea

In this study, a psycho protective aspect of Lactobacillus 
rhamnosus 4B15-fermented product was investigated. C57BL/ 
6N male mice were exposed to mild intestinal inflammation 
and Unpredicatble Chronic Mild Stress (UCMS) simultaneously. 
In this study, 1.5% DSS was provided in drinking water for 5 
days and was additionally administrated for 2 days each week. 
Low concentration and constant supplement of DSS was 
intended for a steady inflammation state. Healthy control 
exposed to neither stress nor DSS treatment (Healthy), DSS 
control fed with DSS in drinking water without any stress (DSS), 
and treatment control group with UCMS and DSS were used 
(DSS+Stress). 3 treatments were used in addition to UCMS + 
DSS: Lactobacillus strain (4B15), fermented galactooligosac-
charide (fGOS), and fermented maillard reaction product 
(fMRP). The treatment was orally administrated for 8 weeks 
and pre-treated for a week prior to the stress. Anxiety, 
memory-related behaviors were assessed during the experi-
ment. Changes in mRNA expression of tight junction protein 
and inflammatory cytokines were also evaluated. 4B15 and 
fermented product treated groups showed an amelirating 
effect in brain damage.
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Brewing characteristics of Saccharomyces cerevisiae 
Isolated from kiwi fruits (Actinidia chinensis)

Sang Won Baek1*, Min Soo Kim1, Wu Hyun Jung1, Gye Won 
Kim2, Jae Yong Shim1,2

1Department of Food & Biotechnology, Hankyong National 
University, Korea, 2Brewing Research Center, Hankyong 
National University, Korea

This study was conducted to investigate brewing characteristics 
of Saccharomyces cerevisiae isolated from kiwi fruits by mea-
suring physicochemical properties (alcohol content, reducing 
sugar content, pH) and the composition of organic acids and 
aromatic compounds, and compared with those of commercial 
yeast for simultaneous two-step fermentation, two-step 
fermentation and single-step fermentation. The brewing cha-
racteristics of S. cerevisiae, isolated from kiwi fruits were 
significantly different from those of commercial yeast. Differ-
ence in alcohol fermentation characteristics was attributed to 
the strain difference of S. cerevisiae. S. cerevisiae isolated from 
kiwi fruits can be widely used in brewing industry.

P12 -107

Production and quality characteristics of rice beer using 
rice nuruk

Suna Kang1*, Chanwoo Kim1, Seoktae Jeong1, Jieun Kang1, 
Yeseul Kwon1

1National Institute of Agricultural Sciences, Korea

In this study, rice beer was prepared using rice nuruk and its 
quality characteristics were analyzed. Previous studies have 
shown that the enzyme activity of rice nuruk was higher than 
that of malt which is the main ingredient of beer. As a result, 
alcohol content was high in malt beer, and reducing sugar and 
soluble solids were significantly higher in beer fermented with 
A. awamori 30790 (p＜0.05). Citric acid in organic acids 
showed significantly higher in beer fermented with rice nuruk 
(Aspergillus luchhuensis), free sugars such as glycerol, sucrose, 
glucose, raffinose were significantly higher in beer fermented 
with rice nuruk (Aspergillus oryzae) (p＜0.05). Overall, it is 
possible to use rice nuruk (Aspergillus oryzae) as an alternative 
to malt in beer brewing.

P12 -106

Genome sequence of Leuconostoc lactis CCK940, a 
glucooligosaccharides-producing lactic acid bacteria

Sulhee Lee1*, Jisun Park1, Jae-Kweon Jang2, Young-Seo Park1

1Department of Food Science and Biotechnology, Gachon 
University, Korea, 2Food Nutrition Major, School of Food, 
Chungkang College of Cultural Industries, Korea

Leuconostoc lactis CCK940, which was isolated from kimchi, 
produced glucooligosaccharides using sucrose as a donor 
molecule. The genome had a size of 1,741,511 bp with a G+C 
content of 43.33%, containing 1,698 coding sequences, 68 
tRNA genes, and 12 rRNA genes. Phylogenetic tree analysis 
revealed high homology with Leu. lactis CCK940 and Leu. lactis
DSM 8581. The average nucleotide identity value between Leu. 
lactis CCK940 and Leu. lactis KFRI01 was 98.0%, demonstrating 
that two strains are same species. In the clusters of ortho-
logous group distribution, 393 open reading frames (ORFs) of 
function unknown, 137 ORFs of translation, ribosomal struc-
ture, and biogenesis, and 131 ORFs of amino acid transport 
and metabolism were the major categories. In the subsystem 
category distribution, protein metabolism (180 ORFs), carbo-
hydrates (151 ORFs), and amino acid metabolism (140 ORFs) 
were abundant. Leu. lactis CCK940 contained several genes 
capable of synthesizing oligosaccharides such as genes encoding 
β-galactosidase (EC 3.2.1.23), sucrose phosphorylase (EC 
2.4.1.7), and maltose phosphorylase (EC 2.4.1.8), which belong 
to the GH1, GH13, and GH65 families, respectively.

P12 -108

Quality characteristics of yakju made with rice nuruk
with different kinds of fungi

Jeongsil Choi1*, Chanwoo Kim1, Seoktae Jeong1

1National Institute of Agricultural Sciences, Korea

Rice nuruk is produced by inoculating fungi from pure culture 
into steamed rice and is a fermentation agent containing many 
kinds of enzymes. Different kinds of fungi can produce different 
kinds of enzymes and different amount of those enzymes. This 
study was carried out to evaluate the quality characteristics of 
yakju made with rice nuruk which were made with different 12 
kinds of fungi. The results indicated significant differences in all 
the qualities of yakju prepared using rice nuruk from different 
kinds of fungi. For the enzymatic activities of rice nuruk, rice 
nuruk was fermented with A. luchuensis 74-5, A. niger 34-1. 
Commercial white nuruk were higher than others in saccharo-
genic power, and rice nuruk (A. oryzae ss-1) was the highest in 
protease activity. Yakju brewed with the rice nuruk (A. 
luchuensis 74-5, commercial white nuruk, A. niger 34-1) had 
the highest level of alcohol concentration (11.8-11.9%) and 
total acid (%) and yakju brewed with the rice nuruk (A. oryzae
ss-1) had the highest level of amino acidity (10.73±0.06). It can 
be inferred that the qualities of yakju can be affected by nuruk
according to fungi from the study.
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Investigation of relationship between microbial 
communities and sensory properties of Korean 
fermented soy sauce, ganjang

Young-Wook Chin1*, Seulki Kim1, Hye-Jin Jang1, Sang-Dong 
Lim1, Sang-Pil Hong1

1Traditional Food Research Group, Korea Food Research 
Institute, Korea

Korean fermented soy sauce, ganjang has unique sensory 
characteristics and it depends mostly on the composition of 
microorganisms and fermentation processes. In this study, 
twenty kinds of ganjang were analyzed by descriptive sensory 
evaluation and whole metagenome sequencing to investigate 
the relationship between the microbial communities and 
sensory properties. As results of partial least square (PLS) 
regression analysis based on the relative abundance of 
microorganisms and the sensory characteristics values, flavors 
involved in positive effect on consumer preference including 
sweet, roasted soybean and umami were related to lactic acid 
bacteria such as Tetragenococcus, Lactobacillus, Enterococcus, 
Leuconostoc and Weissella. On the other hands, Bacillus and 
Chromohalobacter were closely involved in bitter, sour and 
acrid flavors. Zygosaccharomyces and Saccharomyces were 
involved in alcohol flavor. Musty flavor was related to Halo-
monas and Halanaerobium. These results could be applied to 
the development of useful starter for the production of soy 
sauce with good flavor and can also provide basic information 
for research on fermentation of soybean products.

P12 -111

Enzymatic production of amylose-like biopolymer by 
utilizing a novel Bifidobacterium amylosucrase

Jaehun Bae1*, Sunkyung Ko1, Sang-Ho Yoo1

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

A novel glucansucrase-type enzyme, amylosucrase (ASase), has 
a unique reaction pattern of creating consecutive α-1,4- 
glycosidic linkages by transferring glucose moiety from sucrose. 
The aims of this study were to discover novel heat-stable ASase 
and to utilize the enzyme producing functional carbohydrate 
materials. A new gene encoding amylosucrase was identified 
from Bifidobacterium thermophilum and was cloned in E. coli
host system. The corresponding active form of protein was 
successfully expressed and was biochemically investigated. The 
activity of BtAS was substantially increased steadily up to 50°C, 
and showed the half-life of 577.6 h at 50°C. The optimum pH 
was 6.0 while drastically decreased at both further acidic and 
alkaline pH ranges. The synthesis of insoluble α-1,4-linked 
glucan was observed all the [sucrose] range of 0.7-1.5 M, and 
the resulting products from various [sucrose] showed very 
narrow range of relative molecular weights (5.2×103 to 5.5×103

g/mol), equivalent to DP 30-32, with polydispersity of 
1.004-1.016. Size-controlled linear α-glucans that could be 
utilized as echo-friendly carbohydrate material were effectively 
produced by this heat-stable ASase.

P12 -110

Biocatalytic production of turanose by amylosucrase 
originated from Neisseria subflava

Sunhwa You1*, Sang-Ho Yoo1

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

Amylosucrase mainly catalyzes turanose synthesis from sucrose 
as a unique substrate under controlled reaction condition. 
Turanose, a sucrose isomer, naturally exists in honey but less 
than 2%. Turanose sweetness was known as half of sucrose 
and showed low-calorigenic, non-cariogenic and anti-obesity 
functions. Thus, this material has potential to be used as an 
alternative sweetener in food industry. Amylosucrase gene 
from Neisseria subflava (NsAS) was successfully expressed in 
Escherichia coli host system. The recombinant amylosucrase 
gene was subjected to the induction by IPTG (isopropyl-β
-D-thiogalactopyranoside) and purified by Ni-NTA affinity 
chromatography. The pure protein was analyzed by the DNS 
method for specific activity and by the Bradford’s method for 
quantifying the protein. The effect of sucrose substrate 
concentration was investigated on turanose production yield at 
40°C with 400 U/L of NsAS. In an effort to optimize turanose 
production, fructose was utilized as a reaction enhancer. In the 
result, the turanose conversion yield was reached to 76% in 
conditions of 40°C and pH 8.0 for 120 h with 1.5 M sucrose and 
1.0 M fructose.

P12 -112

Isolation and identification of wild yeasts from 
strawberry and quality characteristics of its fermented 
liquid with storage temperature

Ye Eun Chang1*, Jihyun Park1, Young Lan Son1, Ha yun Kim1, 
Yong Sik Cho1, Kyung Mi Kim1

1National Institute of Agricultural Sciences, Korea

Development of fermented liquid has been actively carried out 
in expectation of various functionalities from fermentation. 
The purpose of this study was to evaluate proper storage 
temperature of the fermented liquid of strawberry. A natural 
fermentation with wild microbiota was carried out at 4, 10, and 
20°C for 28 days, and some physicochemical and microbio-
logical parameters were studied. During the spontaneous 
fermentation, five species were detected: Hanseniaspora uvarum,
Metschnikowia sp., Rhodotorula glutinis, Candida rancensis, 
Pseudomonas hunanensis and Debaryomyces hansenii. At 4°C, 
total number of yeast was increased gradually. On the contrary, 
there were rapid increase at 10 and 20°C, relatively. In case of 
pH and titratable acidity, they showed similar results. As the 
fermentation progressed, the reducing sugars gradually incre-
ased along the fermentation. Based on the results, the storage 
temperature affects on physicochemical and microbiological 
characteristics of strawberry fermentation following yeast 
growth.
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Quality characteristics of distilled soju with YM55 yeast 
isolated from Korean nuruk

Jihyun Lee1*, Hanseok Choi1, Boram Park1, Sinyeong Park1

1Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

Effects of yeasts from traditional nuruk and raw meterials on 
brewing characteristics were investigated. Five yeasts were 
isolated from traditional nuruk, and YM55 was estimated 
suitable for the production of soju. Three kinds of cooked rice, 
popped rice, sweet potato were used as raw materials. All of 
them have good fermentability compared to the control 
(Commercial bread yeast, La Parisienne). The result of analysis 
of wort, there was no unusual difference in pH, acidity, and 
volatile acid. However, alcohol contents of cooked rice and 
popped rice (17.00 and 17.80%) are significantly higher than 
control (13.5 and 12.97%, respectively). As a sensory evaluation 
results, the degree of preference was improved about the 
burnt smell was reduced. In YM55, flower taste, alcohol flavor 
and acid taste were evaluated as appropriate. Therefore, it was 
1.2 times higher score than the control. On the other hand, 
there was no significant difference in color, flavor, taste and 
texture of sweet potato.

P13 -002

Bioactive peptides-loaded double emulsions: Effect of 
oil type on physical stability and release behaviour

Yeon-Ji Jo1*, Dasol Choi1, Ulrike Sabine Van Der Schaaf2

1Department of Biomedical Science and Engineering, Konkuk 
University, Korea, 2Institute of Process Engineering in Life 
Science, Section I: Food Process Engineering, Karlsruhe 
Institute of Technology, Germany

The objective of this study was to formulate stable double 
emulsions (DM) of water in oil in water (W1/O/W2) type 
containing bioactive peptide (BP) as functional substance. It 
was investigated the influence of oil types (corn, MCT, palm 
and lemon oil) on the droplet stability of DM, and their release 
behavior at different storage temperatures (4-60°C). BP-loaded 
double emulsion (BP-DM) was prepared with BP and NaCl 
solution as inner water phase, different oils with surfactant 
PGPR, and Tween 80 solution as the outer water phase. The 
droplet sizes (d50) of BP-DM were showed in the range of 0.83 
μm and 14 μm. After four weeks, their droplet sizes were 
significantly decreased; it might attribute to diffusion of water 
droplet from inner water phase to outer water phase. For the 
release study by oil types, BPs were released from double 
emulsion system in the order of MCT>corn>lemon>palm oil. 
Moreover, BP-DM prepared with MCT oil showed the lowest 
retention (4.5%) of BP at 60oC after four weeks. Overall, this 
research has important implications for the design and 
fabrication of effective double emulsion system using BPs for 
applying into functional food or cosmetic industries.

P13 -001

Subcritical water extraction of onion and quality of 
onion juice product

Dong-Shin Kim1*, Sang-Bin Lim1

1Department of Food Bioengineering, Jeju National University, 
Korea

Onion juice was extracted with subcritical water at different 
temperatures and times, and individual phenolics and antioxi-
dant activity were measured. Quercetin, quercetin-3,4'-diglu-
coside, and quercetin-4'-glucoside in subcritical eater extract 
(SWE) (120°C/10 min) were 2.19-, 1.28-, and 1.52-fold higher, 
respectively than those of hot water extraction (HWE) 
(100°C/10 min). DPPH radical scavenging activity and ferric 
reducing antioxidant power (FRAP) were increased with 
increasing extraction temperature and time, and 1.82- and 
1.63-fold higher in SWE (120°C/30 min), respectively than 
those of HWE. Trial product (TP) of onion juice was made with 
SWE of raw onion and onion skin (88:12) and its quality was 
compared with that of commercial product (CP). Total 
individual phenolics and quercetin of TP were 3.1- and 
5.4-times higher than those of CP, respectively. However, DPPH 
and FRAP of TP were only 1.37 and 1.15 times higher than 
those of CP, and non-phenolics in CP affected antioxidant 
activities. 5-Hydroxymethylfurfural of CP was 84 times higher 
than that of TP. These results indicated that onion juice made 
with SWE was high in phenolics and antioxidant activity 
without heat damage. 

P13 -003

Diversity in optimum conditions of tea extraction of 
jujube leave for expecting healthful benefits

Sujin Hwang1*, Daemin Kim1, Jihee Choi1, Namjae Jin1, 
Yeongsik Hong1, Bomi Kim1, Jahyeon Lee1, Seokwon Lim1

1Department of Food Science and Technology, College of Life 
and Health Science, Hoseo University, Korea

The diversity in optimum conditions of jujube leave tea extrac-
tion upon maximizing each biological activity was explored. 
Employing response surface methodology, the optimal condi-
tions were explored via deriving 29 extraction conditions by 
Box-Benken design based on preliminary experiments. Three 
conditional factors were set as extraction parameters: tempe-
rature, time and solute content. And following three dependent 
valuables were set as a healthful bioactivities of jujube leaves 
tea: inhibitory of α-glucosidase, β-glucosidase, anti-oxidative 
effect. As the temperature and the amount of solute increased, 
it showed a better effect. However, we discovered the 
difference of each dependent variable with time. The optimum 
condition of each dependent variables were obtained as 
follows: anti-oxidative effect (71°C, 33 min, 0.68 g-75%), α
-glucosidase IC50 (59°C, 44 min, 0.64 g-29.8%), inhibitory of β
-glucosidase (71°C, 29 min, 0.69 g-76%). As the result, effective 
extraction of tea should be diverse upon healthful benefits 
assuming that natural resources contains various components, 
which may determine or affect expected bioactivities, and their 
effective extraction condition may vary.
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Studies on the mechanical, physical, and thermal 
properties of starch films from different botanical 
sources for pharmaceutical soft capsules

JaeHeung Suh1*, MinHyeok Lee1, HyunJin Park1

1School of Life Science and Biotechnology, Korea University, 
Korea

Biodegradable films for pharmaceutical soft capsules were 
prepared using starches from different botanical sources; 
tapioca (Thailand, Indonesia, Vietnam), water chestnut, mung 
bean, and sweet potato. The amylose/amylopectin ratio of 
each starch was determined via the iodine-binding method. 
Amylose contents of starches was significantly higher in water 
chestnut, mung bean, and sweet potato than in tapioca 
starches. The crystal structure of each starch film was identi-
fied via XRD. The films from water chestnut, mung bean, and 
sweet potato starch exhibited higher crystallinity than from 
tapioca starches due to higher amylose contents. The morpho-
logy of the film was investigated using SEM. The tapioca starch 
films from different origins exhibited higher stretchability than 
other films from water chestnut, mung bean, and sweet 
potato, whereas the tensile strength showed the opposite 
trend. The thermal properties of the film with respect to 
moisture contents were investigated via DSC. Films were stored 
under 8 different RH (11-94%) for 2 weeks before the 
measurements. As the water content increases, the H value 
tends to increase. The Vietnam starch has a higher H value 
than the others.

P13 -006

Evaluation of processing aptitude of rice bread with 
different rice varieties and milling methods

Hyun Ah Oh1*, Yoon Jeong Lee1, Min Young Kim1, Myeong 
Seob Song1, Heon Sang Jeong1

1Department of Food Science and Biotechnology, Chungbuk 
National University, Korea

This study was performed to evaluate the processing suitability 
of common rice and rice flour varieties according to dry (D) and 
wet (W) milling methods. The processing suitability was 
evaluated as for quality characteristics during bread baking. 
Samkwang (SK) and Seolgaeng (SG) were used for each 
common and rice flour varieties and strong wheat flour was 
used for control. The pH and specific gravity of dough were 
decreased during fermentation, but there was no significant 
difference between the samples. Baking loss rate, the specific 
volume and moisture content were shown in the range of 
6.66-8.50%, 3.72-2.58 cc/g and 42.35-47.53%, respectively. The 
degree of aging was measured at 0, 24, and 48 h after baking. 
The hardness was shown in the ranges of 555.50-595.89 g for 
SG cultivar and 776.87-823.06 g for SK cultivar. The color was 
no significant difference according to rice flour variety and 
milling method. SG had better processability than SK and 
similar with wheat flour. Also, dry milling is more economical 
and more environmentally beneficial than wet milling. Thus, 
SGD seems to be able to be used in the production of rice 
bread instead of wheat flour.

P13 -005

Release kinetic profiles from low density polyethylene 
films incorporated silver nanoparticles (Ag-NPs) into 
food simulants

Min Hee Kim1*, Hyun Jin Park1

1School of Life Science and Biotechnology, Korea University, 
Korea

The incorporation of Ag nanoparticles (Ag-NPs) in food 
packaging leads to advantage such as antimicrobial activity. 
However, Ag could be released from nanocomposite food 
packaging into food stuff through migration. For this reason, 
we investigated the release kinetic profiles of Ag from low 
density polyethylene (LDPE) films which is generally applied for 
food packaging. These prepared nanocomposites with Ag-NPs 
were exposed to food simulants such as distilled water and 
4w/v% acetic acid at 40°C for 10 days in accordance with EU 
regulation. Additionally, we exposed them into food simulants 
at 4, 25°C as well as 40°C to investigate the effects of tem-
perature on the migration of Ag from nanocomposite. After 
migration test, migrating solution was analyzed by inductively 
coupled plasma mass spectrometry (ICP-MS) for determining 
the concentration of Ag. As a result, the release of Ag from 
nanocomposite increased at higher temperature and was 
higher in 4% acetic acid than in distilled water.

P13 -007

Quality characteristics of seol-gi rice cake by dry and 
wet milling method

Gi Hoon Park1*, Min Young Kim1, Yoon Jeong Lee1, Hyun Ah 
Oh1, Myeong Seob Song1, Heon Sang Jeong1

1Depatment of Food Science and Biotechnology, Chungbuk 
National University, Korea

This study was investigated to evaluate quality characteristics 
of the seol-gi with different milling method (dry and wet) and 
cultivars (samkwang and seolgaeng). Color, moisture content, 
textural properties, and ageing degree were measured for an 
experimental assessment of quality characteristics, Moisture 
content of seol-gi, the water content samkwang dry milling 
(SKD), seolgaeng dry milling (SGD) was measured to be 5% 
higher than samkwang wet milling (SKW). Color measurements 
revealed higher lightness SKW than SKD, SGD. As a result of 
texture properties measurement, the hardness of SKW, SGD 
was measured less than that of SKD. Measurement of the 
degree of ageing in the 24 h interval between 0 and 48 hours, 
resulted in a smaller change in hardness with the time of dry 
milling method than with wet milling method. The hardness of 
the wet milling method increased from 822 g to 3,517 g after 
48 hours. However, the hardness of the dry milling method was 
973 g, 821 g to 2,518 g and 2,298 g, which was lower than that 
of the wet milling method. These results suggest that the try 
milling method, the dry milling method can make the seol-gi 
similar to the wet milling method.
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Quality characteristics of jeung-pyun using dry milling 
rice flour

Ji Won Park1*, Min Young Kim1, Yoon Jeong Lee1, Myeong 
Seob Song1, Hyun Ah Oh1, Heon Sang Jeong1

1Depatment of Food Science and Biotechnology, Chungbuk 
National University, Korea

This study investigated the quality characteristics of jeung-pyun 
using dry milling rice flour. Rice flour samkwang and seolgaeng 
were dry milled by air milling method, used as a sample. And 
samkwang was wet milled by air milling method, used as a 
Control. The moisture content of jeung-pyun was present 
range of 46.26~47.47%. The L, a, b showed range of 
68.67~69.72%, -1.60~ -1.45%, 4.41~5.94%, respectively. The 
expansion ratio of seolgaeng dry-milling similar to that of 
Control. samkwang dry-milling was measured as low as 
149.73%. The specific volume was measured using volume and 
weight. The lowest specific volume of 0.96 mL/g was found in 
samkwang dry-milling. The texture profile analysis the results, 
hardness was the highest at 575.83 g in control and lowest at 
484.90 g in seolgaeng dry-milling. The Springiness, One of the 
main physical properties of jeung-pyun. The lowest springiness 
of 0.78 was found in seolgaeng dry-milling. As a result of the 
study, it is expected that a similar jeung-pyun can be produced 
irrespectively of the milling method when manufacturing 
jeung-pyun.

P13 -010

Quality characteristics and antioxidant activity of 
sooyeon noodles added sorghum powder

Myeong Seob Song1*, Ah Young Choi2, Min Young Kim1, Yoon 
Jeong Lee1, Hyun Ah Oh1, Tae Su Kang3, Heon Sang Jeong1

1Depatment of Food Science and Biotechnology, Chungbuk 
National University, Korea, 2Kang food Co., Korea, 3Chungbuk 
Provincial University of Science and Technology, Korea

This study performs to investigate the quality characteristics 
and antioxidant activity of sooyeon noodles with 10, 15, 20 and 
25% added sorghum powder. The L-value and b-value of the 
sooyeon noodles differed significantly between the treatment 
types, and the a-value increased significantly with increasing 
concentrations of sorghum powder. The weight, volume, 
capacity to absorb water, and turbidity of the cooked noodles 
differed considerably from the unfortified control. Hardness of 
cooked noodles is 1,236-1,932 g increased and tension is 
152-105 g decreased significantly with amount of added 
sorghum powder and the same trend was observed in dough 
production process. Total polyphenol is 1.129-3.668 mg GA/g 
and flavonoid contents is increase of 1.893 mg CA/g added 
sorghum powder. DPPH and ABTS radical scavenging activity 
were significantly 0.704, 0.355 mg AA/g and increased with 
amount of added sorghum powder significantly 0.815, 0.935 
mg AA/g. Sorghum powder could be used as an ingredient to 
increase the sensory and antioxidant activity of wheat flour 
noodles without affecting their quality.

P13 -009

Antioxidant components and activities of various 
solvent extracts from white rose

Sun Young Choi1*, Min Young Kim1, Yoon Jeong Lee1, Hyun 
Ah Oh1, Myeong Seob Song1, Heon Sang Jung1

1Depatment of Food Science and Biotechnology, Chungbuk 
National University, Korea

We performed the biological activities of white rose in order to 
promote the value of the edible flower as new agricultural 
products. The purpose of this study was to evaluate the 
antioxidant contents and activities of white rose flower 
extracts with different extraction solvents. The yields of extract 
using 70% MeOH and EtOH of white rose were 33.48 and 
33.33%, respectively. And water extracts had the lowest yield 
at 27.00%. Those of its solvent fractions (hexane, chloroform, 
ethyl acetate, butanol, and water) were 1.47, 0.97, 6.76, 7.00, 
and 17.91%, respectively. Total polyphenol and flavonoid 
contents of methanolic extracts (ME) were 133.19 mg gallic 
acid equivalent (GAE)/g ME, 6.60 mg catechin equivalent (CE)/g 
ME. Ethanol extracts(EE) and water extracts(WE) were 124.48 
mg GAE/g EE, 61.84 mg GAE/g WE and 5.30 mg CE/g EE, 3.93 
mg CE/g WE. The DPPH and ABTS radical scavenging activities 
from white rose were 1.03 and 0.41 mg Vitamin C equivalent 
(VE)/g ME, 1.10 and 0.39 mg VE /g EE, 0.77 and 0.32 mg VE/g 
WE.

P13 -011

Influence of high hydrostatic pressure treatment after 
germination on anti-inflammatory and anti-obesity of 
soyasaponin-rich fraction in black soybean [Glycine max
(L.)] 

Min Young Kim1*, Yoon Jeong Lee1, Hyun Ah Oh1, Myeong 
Seob Song1, Tae Su Kang2, Heon Sang Jeong1

1Depatment of Food Science and Biotechnology, Chungbuk 
National University, Korea, 2Chungbuk Provincial University of 
Science and Technology, Korea

This study investigated the influence of high hydrostatic pres-
sure (HHP) treatment after germination on soyasaponin 
conversion and physiological activity in black soybean [Glycine 
max (L.)]. Black soybean was germinated for 4 days and 
subjected to 24 h HHP at 0.1-150 MPa; the crude soyasaponin 
extracts were then evaluated for anti-inflammatory and 
anti-obesity activity. The highest crude soyasaponin content of 
57.85 mg/g was found in germinated black soybean treated at 
100 MPa. Soyasaponin Bb and Bc were the major B-group 
soyasaponins in raw black soybean; their contents in raw and 
germinated black soybean increased after HHP treatment. The 
lipid accumulation rate during 3T3-L1 adipocyte differentiation 
in germinated HHP-treated black soybean ranged from 
93.25-65.95% at the concentration of 400 μg/mL. The highest 
anti-obesity effect was observed after germination and 150 
MPa treatment. Germinated soybean extracts treated at 150 
MPa significantly inhibited the lipopolysaccharide-induced 
expression of inflammatory markers by RAW 264.7 macrophages.
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Changes of physicochemical characteristics and 
antioxidant activity of some colored barley according 
to germination period

Yoon Jeong Lee1*, Min Young Kim1, Myeong Seob Song1, 
Hyun Ah Oh1, Heon Sang Jeong1

1Depatment of Food Science and Biotechnology, Chungbuk 
National University, Korea

In this study, we investigated the changes in physicochemical 
characteristics and antioxidant activity of some colored barley 
with germination periods. Colored barley (Huknuri, Heukgwang 
and Boseokchal) was germinated for 6 days, and then analyzed 
for crude protein, crude lipid, crude ash, polyphenol, flavonoid, 
DPPH and ABTS radical scavenging activity. The contents of 
main components (crude protein, crude fat, and crude ash) 
were significantly different among cultivars and germination 
periods. The crude protein and crude lipid content were 
highest in Boseokchal at germination 6 day. However, the crude 
ash content was higher in the raw colored barley in all 
varieties. Polyphenol content showed the highest increase 
from 1.59 to 3.88 mg/g in Heukgwang at germination 6 day. 
Total antioxidant activity showed the highest increase from 
2.26 to 4.76 mg AA eq/barley g in Heukgwang at germination 6 
day. Also total antioxidant activity increased with the 
germination period. These results indicate that the increased 
nutritive components and antioxidant activity, in accordance 
with the germination periods. We expect that this results will 
be useful in the manufacturing of food products.

P13 -014

Development of post-processing stable cookie dough 
for 3D printer using hydrocolloids as supporting 
materials

Sea Mi Park1*, Hyun Jin Park1

1School of Life Science and Biotechnology, Korea University, 
Korea

Although researches about food materials for 3D printer are 
actively conducted, there is little research on deformation 
resistant materials during the post-processing stage. We 
considered that methyl cellulose (MC), the thermoreversible 
gelling material, can give sufficient mechanical properties to 
the cookie doughs at high temperature and can inhibit cookies’ 
deformational phenomenon during baking process. However, 
no significant increases were observed in G' and G’’ values by 
adding MC to the cookie doughs since fatty acids and proteins 
in dough matrix may inhibit the hydrophobic bonds between 
methoxyl groups during gelation. On the other hand, the 
addition of xanthan gum (XG) shows a significant increase in 
shear modulus values. The extruding force of the samples 
containing XG was significantly increased, whereas the samples 
containing MC shows slight increase. 3D printing test 
confirmed that excessive addition of XG over 0.5% leads to a 
rather high mechanical strength, resulting in poor printing 
performance. Our results determined that the cookie doughs 
containing 0.5% XG show appropriate printing performance 
and can effectively inhibit deformation during baking process.

P13 -013

The effects of treatment voltage and time of 
atmospheric-pressure dielectric barrier discharge cold 
plasma on the inhibition of Salmonella contaminated 
in boiled chicken breasts packaged in a polyethylene 
terephthalate container 

Eun Song Lee1*, Joo Hee Song1, Sea C. Min1

1Department of Food Science and Technology, Seoul Women's 
University, Korea

The present study determined the treatment voltage and time 
that optimize the inhibition of Salmonella without affecting the 
color of coated chicken breast cubes (CBC) using atmospheric 
dielectric barrier discharge cold plasma treatment (ADCPT). 
Boiled chicken breasts were prepared in cubes of 1.5 cm in 
length, and coated with whey protein isolate. Twelve of the 
CBC were placed in a plastic container (16.3 cmx12.5 cmx3.5 
cm) and treated at the voltage of 29, 30 or 31 kV for 120, 150, 
180, 210, 214 or 240 seconds. During all ADCPT, shaking was 
performed for 15 seconds with intervals of 45seconds. The 
Salmonella inhibition rates were 1.5±0.1, 1.4±0.2, and 1.9±0.0 
log CFU/cube at the treatment voltages of 29, 30 and 31 kV, 
respectively; ADCPT at 31 kV inhibited Salmonella in CBC more 
effectively than the treatments at 29 and 30 kV (p<0.05). When 
considering treatment time as a variable, the treatment at 31 
kV for 180 seconds showed a significantly higher Salmonella 
inhibition level than the treatments for 120, 150, 210, and 240 
seconds (p<0.05). Among these conditions, the voltage and 
time that exhibit the maximum microbial inhibitory effect were 
determined to be 31 kV and 180 seconds, respectively.

P13 -015

Evaluating the feasibility of ohmic heating to cook 
instant HMR (home meal replacement) curry: Analysis 
of heat transfer, energy efficacy and textural qualities

Salinee Soisungwan1*, Apinya Khampakool1, Sung Hee Park1

1Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

HMR markets are continuously growing in the recent food 
industries. In our study, the feasibility of ohmic heating was 
tested to cook instant HMR curry mixtures. Ohmic heating was 
conducted using a customized ohmic cell equipped with 
titanium electrodes. Curry mixture was prepared with curry 
powder (20 g), water (140 mL) and solid products (spam, 
carrot, potato, 10 g). Curry mixture were ohmically heated to 
100°C under different electric fields (9, 12, 15 and 18 V/cm). 
Temperature come-up time to 100°C of curry soup were 
5.27±0.63, 3.15±0.39, 2.28±0.19 and 1.67±0.24 min at the 
electric fields of 9, 12, 15 and 18 V/cm, respectively. Tem-
perature come-up time was significantly reduced as a function 
of electric field elevation (P<0.05). Among tested solid 
products, spam showed the rapidest temperature come-up 
time since it has high electrical conductivity. In our experiment, 
there was no significant difference of energy efficacy to heat 
solid products among tested electric fields. In the textural 
qualities, 15 V/cm showed the most preferable hardness. Our 
study showed the potential of ohmic heating to cook curry 
soup for HMR and outdoor food.
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Size effects of gold nanoparticles aggregation under 
the same number of nanoparticles using switchable 
linker-based assay

Jungwoo Hahn1*, Jae Yeon Kim1, Eunghee Kim1, Young Jin 
Choi1,2,3

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, Seoul 
National University, Korea, 3Research Institute of Agriculture 
and Life Sciences, Seoul National University, Korea

Aggregation of gold nanoparticles (AuNPs) has been used in 
various fields for assorted purposes. In particular, detection of 
analytes through visual color changes induced by aggregation of 
AuNPs has been extensively studied in recent years. However, 
there is no basic research on the aggregation mechanism of 
AuNPs. In this study, the effects of AuNPs size on the aggregation 
pattern were investigated using switchable linkers which can 
quantitatively control the extent of AuNPs aggregation. For this 
purpose, three different sizes of particles were used and in order 
to set the size as the only variable, the number of particles was 
identically controlled. Aggregation patterns of AuNPs were 
analyzed based on the switchable linker concentrations interval, 
which shows the color change due to the precipitation of 
large-scale aggregation of AuNPs. As a result, REVC regions 
appeared at similar linker concentrations in three different 
particle sizes. In addition, sedimentation rate of the aggregates 
increased as the size of AuNPs increased. The results of this 
research show that the aggregation of AuNPs is highly related to 
the quantitative relationship between the linkers and AuNPs.

P13 -018

Enhancing the oral bioavailability of curcumin using 
solid lipid nanoparticle system

Choongjin Ban1*, Dae-Hyuk Kweon2, Young Jin Choi3
1Institute of Biomolecule Control, Sungkyunkwan University, 
Korea, 2School of Life Science and Biotechnology and Center 
for Human Interface Nanotechnology, Sungkyunkwan 
University, Korea, 3Department of Agricultural Biotechnology, 
Seoul National University, Korea

To enhance the oral bioavailability of curcumin (CUR), CUR- 
loaded solid lipid nanoparticles (SLNs) were prepared with 
tristearin and PEGylated emulsifiers. All SLNs were stable under 
high ionic strength and pH 3 conditions regardless of the PEG 
chain length. However, the long PEG chain prevented SLN 
surface better than the short chain from the lipase/bile salt 
adsorption. In the same context, the short-chained SLNs were 
digested rapider than the long-chained one in the in vitro
digestion condition due to the faster displacement of the 
emulsifiers on SLN surface by bile salts. Moreover, in the rat 
model-pharmacokinetics, the long-chained SLN group had 
13.2-fold and 6.3-fold bioavailability values of native CUR 
group and the short-chained SLN group, respectively, despite 
the same molarity use (40 mM) of both emulsifiers due to the 
digestion rate reduced by long PEG molecules on SLN surface. 
In conclusion, the well-designed SLN system may serve an 
encapsulation strategy to enhance the bioavailability of non- 
bioavailable nutraceuticals in foods.

P13 -017

A study of measuring the sweetness using an electrical 
impedance

Su Jin Lee1*, Ju Eun Lee1, Ji Hoon Kang1, Seon Jong Kim1, 
Hun Sik Chung2

1Department of IT Eng., Pusan National University, Korea, 
2Departmen of Food Science & Technology, Pusan National 
University, Korea

Recently, electrical impedance is being used to analyze the 
internal components of biomaterials. Electrical impedance is a 
measure of the degree to which the material has a resistance 
to frequency, as they vary according to the internal compo-
nent. Sweetness is usually measured using spectroscopy. 
Spectroscopy is used to measure the concentration of an 
aqueous solution using the refraction phenomenon at the 
interface between the prism and the material. In this parer, we 
study to measure the sweetness using impedance. Measure-
ments were preceded using the AD5933 evaluation board and 
compared with ones of PAL-1’s. At first, we measured over the 
entire region up to 30kHz depending on the variation in 
sweetness. It was shown that the changing region is in the 
frequency range between 350Hz and 460Hz. For this domain, 
the frequencies have been derived where the sweetness and 
impedance are linear. That is, the impedance measured at a 
given frequency has linear characteristics to its sweetness. The 
results show that it is also possible to measure the sweetness 
using impedance, in addition to the spectroscopic measurement.

P13 -019

Development of β-carotene nanoemulsions coated by 
chitosan for improving the stability of β-carotene

Eunjoo Baek1*, Jun Tae Kim1, Gyehwa Shin2

1Department of Food Science and Technology, Keimyung 
University, Korea, 2Department of Food and Nutrition, Kunsan 
National University, Korea

β-carotene (BC) is natural lipophilic colorant and antioxidant. 
However, its low water solubility and fast degradation in the 
storage conditions have been limited the applications of BC to 
the food products. In the current study, BC-loaded nanoe-
mulsions (BC-NEs) was fabricated by homogenizing of an oil 
phase including MCT oil and lecithin and an aqueous phase 
including Tween 80 and distilled water using ultrasonication 
method. BC-NEs was further encapsulated using low molecular 
chitosan (LCS) and water soluble chitosan (WCS) to protect the 
BC from the fast degradation in storage environments. The 
mean droplet size was significantly increased from 69.6 nm for 
BC-NEs to 115.4 nm for LCS-BC-NEs and 233.9 nm for 
WCS-BC-NEs, respectively, while the zeta potential was also 
significantly changed from -37.6 mV for BC-NEs to +32.9 mV for 
LCS-BC-NEs and +37.4 mV for WCS-BC-NEs, respectively. 
Positive charges of amine groups in chitosan have changed the 
zeta potential from negative to positive. Effect of LCS and WCS 
coating on the stability of BC in nanoemulsion system was 
investigated by measuring the BC content after exposure to 
light, temperature, pH, and storage time.
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Improvement of curcumin stability in various storage 
environments through nanoemulsion system

Su Jung Hong1*, Jun Tae Kim1

1Department of Food Science & Technology, Keimyung 
University, Korea

Curcumin has shown various biological properties. However, it 
has been limited in its application due to its chemical instability 
and low bioavailability. Nano formulations such as nanoemul-
sions and nanoliposomes have been developed to improve the 
absorption and bioavailability of many lipophilic functional 
compounds. In this current study, turmeric extract-loaded 
nanoemulsions (TE-NE) was firstly prepared and it was spray 
dried to obtain the TE-NE powder (TE-NEP) which could extend 
its shelf-life by lowering water activity. Stability of curcumin in 
the TE-NEP was investigated by measuring particle size, 
polydispersity index (PDI), zeta potential and curcumin content 
after re-dispersion in various food simulants. Particle size of 
the TE-NEP was not significantly (p>0.05) changed after re- 
dispersion in water, acidic (pH 2) and ionic solution but 
significantly increased in 10% ethanol (p<0.05). Pristine curcu-
min was easily degraded in 20% ethanol and only 24% of 
curcumin was remained after 7-day storage while the curcumin 
in TE-NEP was maintained over 90% at the same environment 
condition. TE-NEP was also applied to a commercial sport drink 
and its stability was evaluated.

P13 -022

Formulation optimization and physical characterization 
of size-controlled candelilla wax-based nanostructured 
lipid carriers

Kyeong-Ok Choi1*, Suyong Lee1

1Department Food Science and Biotechnology, Sejong 
University, Korea

Nanostructured lipid carrier (NLC) suspensions with particle 
sizes of 30, 60, 120, and 180 nm were fabricated based on the 
optimized mixture design and their physical properties were 
investigated. The effects of ternary mixing proportion (lipid 
phase, surfactant phase and cosurfactant) and their inter-
actions on the particle size of the NLC suspensions were well 
described by a special quartic mixture model. The ratio of 
surfactant-to-lipid was the most important factor to determine 
the particle size of the NLC suspensions. NLC suspensions with 
smaller particle size showed lower turbidity and polydispersity 
index, but higher particle size growth rate. Although zeta- 
potentials of all the NLC suspensions had a tendency to 
decrease as the pH increased, they were not affected by 
particle size. The crystallization index and melting temperature 
of the NLC suspensions were related to their particle size. The 
particle size seemed to be a potential factor to influence the 
physical properties and stability of NLC suspensions.

P13 -021

Development of alginate based composite films: Effect 
of in situ cross-linking and ZnO concentration

Kukuh Prawita Satriaji1*, Jun Tae Kim1

1Department of Food Science and Technology, Keimyung 
University, Korea

Alginate/ZnO nanocomposite films have been developed by in 
situ cross-linking with CaSO4 and mixing with ZnO nanopar-
ticles. Alginate based film forming solutions were prepared by 
dissolving 4 g of sodium alginate in 200 mL of distilled water 
under magnetic stirring at 25°C for 120 min. As a plasticizer, 
glycerol was added from 10 to 30% (w/w alginate) to prevent 
the brittleness of the pure alginate films. In situ cross-linking of 
sodium alginate was formed by mixing with 0.5-2.0% of CaSO4 
solution under magnetic stirring at 25°C for 12 h. Then, various 
concentrations of zinc oxide nanoparticles were mixed to the 
film forming solutions to obtain the alginate/ZnO nanocompo-
site films. Tensile strength and Young’s modulus of the alginate 
films were significantly decreased with glycerol content while 
the elongation decreased. In situ cross-linking with 1% CaSO4 
increased about 30% of tensile strength and Young’s modulus 
of the alginate films. Although the tensile properties of the 
composite films were not significantly changed with ZnO 
concentration, the optical properties such as color and UV 
transmittance of the composite films were greatly influenced 
by the ZnO concentration.

P13 -023

Evaluation of thermal effect on boiling step in sundae
manufacturing processes

YeJi Lee1*, Gyuri Lim1, Yoojin Kim1, Hyojin Kwon1, Gyiae Yun1, 
Ki-Hwan Park1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

The boiling process of sundae is controlled by equipment 
temperature and heating time, and thus the thermal effect 
may not be determined accurately. This study was conducted 
to evaluate the thermal effect of boiling by comparing the 
lethality obtained using between equipment and product 
temperatures. The microbial levels of raw materials, uncooked, 
and cooked samples were analyzed. Heat penetration data 
were obtained by using a button type data logger and a probe 
thermometer for product and water. The aerobic bacterial 
counts of seonji and small intestine were 8.11 and 6.39 log 
CFU/g, higher than other ingredients, and also E. coli, S. 
enterica and S. aureus were detected. When the thermal 
process was controlled by equipment temperature/heating 
time, E. coli was found in some cooked samples, failing of 
heating control. As the process was controlled by product 
temperature, no pathogens were detected. It was found that 
reaching the product temperature to 75°C was equivalent to 
pasteurization requirement of 30 minute heating at 63°C. 
Therefore, when the food is pasteurized, the process lethality 
should be evaluated based on product temperature rather 
than heating medium temperature.
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Development of cinnamon essential oil and 
biodegradable polymers based antibacterial composite 
films

Gyu Hyeon Kim1*, Jun Tae Kim1

1Department of Food Science & Technology, Keimyung 
University, Korea

Cinnamon essential oil (CEO) has been used as an antibacterial 
agent. Chitosan (CS) and hydroxypropyl methylcellulose (HPMC) 
based biodegradable antimicrobial films were prepared by 
mixing CEO and CS or HPMC solutions. Tensile strength (TS) of 
the CS/CEO composite films increased with 10% CEO con-
centration from 1,320.2 to 1,719.0 MPa, respectively. However, 
TS of the CS/CEO composite films were not changed with 
further increasing the CEO concentration. Elongation (E) of the 
CS/CEO composite films was increased with 20% CEO 
concentration from 22.8 to 51.6% but it was not changed with 
further increasing CEO concentration. Unlike the CS/CEO 
composite films, the HPMC/CEO composite films showed the 
less effect of CEO concentrations. TS of the HPMC/CEO 
composite films was decreased from 26.3 to 22.8 MPa after 
mixing with CEO. E was increased from 7.1 to 10.6% with 10% 
CEO concentration and decreased again to 8.6% with 15% CEO. 
The maximum inhibition zones of the CS/CEO composite films 
against S. aureus and E. coli were 35.6 and 35.3 mm, respec-
tively. The HPMC/CEO composite films exhibited the inhibition 
zones of 31.8 and 28.2 mm against S. aureus and E. coli, 
respectively.

P13 -026

Pilot-scale subcritical water extraction of gingerol and 
shogaol from ginger (Zingiber officinale)

Yu-Gyeong Kim1*, Mi-Ri Kwon1, Na-Yeon Kim1, So-Yoon Yee1, 
Bo-Young Seok1, Gyu-A Kim1, Hye-Won Mok1, Ju-Yeon Park1, 
Hui-Ju Kim1, Hee-Jeong Hwang1, Min-Jung Ko1, Myong-Soo 
Chung1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea

6-Gingerol and 6-shogaol are abundant in ginger and they have 
anticancer, antioxidant, and anti-inflammatory activities. Sub-
critical water extraction (SWE) is an eco-friendly extraction by 
using pure water present in liquid state under pressure (about 
10 MPa) over temperature ranges of 110-220°C. The aim of 
study was to determine the optimal extraction conditions of 
gingerol and shogaol from ginger using a pilot-scale (8 L) SWE 
system designed to verify industrial applicability, and to com-
pare with traditional extraction using methanol (60°C-2 h). 
Extraction efficiency was evaluated by measuring extraction 
yields of gingerol and shogaol using high-performance liquid 
chromatography. The SWE conditions were as follows: extrac-
tion temperature range of 110 to 220°C; and extraction times 
of 10, 15, and 20 min. The maximum yields of gingerol and 
shogaol were obtained at 170°C-20 min (0.26 mg/g FW) and 
190°C-15 min (0.38 mg/g FW), respectively. The extraction 
yield of shogaol increased with increasing extraction tempe-
rature due to the conversion of gingerol into shogaol. 
Moreover, the SWE yield of shogaol was significantly higher 
than that by the methanol extraction (0.12 mg/g FW).

P13 -025

Pasteurization of mixed fruit and vegetable juice using 
pulsed electric fields

Joo Hyun Kang1*, Ha Young Choi1, Ye Eun Kim1, Hyuk Joon 
Choi2, Sea C. Min1

1Department of Food Science and Technology, Seoul Women’s 
University, Korea, 2BK Bio Company Limited, Korea

This study investigated the effect of pasteurization and quality 
preservation of pulsed electric field treatment (PEFT), which is 
nonthermal pasteurization, for fruit and vegetable juice mixed 
juice of citruses, carrots, beets, pears, and apples, red cabbage 
concentrate, and citron juice. PEFT was performed with or 
without mild heating (MH) at 65°C. The optimum pulsed field 
strengths were 13 and 16 kV/cm, specific energies were 146 
and 216 kJ/L, respectively. PEF-T inactivated total mesophilic 
aerobes (TMA) and yeast and molds (YM) by 4.0±0.0 and 
2.2±0.2 log CFU/mL, respectively. PEFT with MH inactivated 
TMA by 4.8±0.1 log CFU/mL and decreased the number of YM 
below the detection limit. In all treated juices, coliforms were 
not detected. There was no significant difference in color 
between PEFT and NT (p>0.05), but the color of PEFT with MH 
was significantly higher (p<0.05). Also, PEFT did not change 
Brix and pH of juice (p>0.05), but PEFT with MH decreased Brix 
and pH of juice (p <0.05). The vitamin C of all treated juices 
were significantly higher than NT, and the highest vitamin C 
was PEFT with MH (p<0.05). PEFT was effective in pasteurizing 
mixed fruit and vegetable juice.

P13 -027

Optimization of subcritical extraction efficiency of 
anthocyanin from blueberry and chokeberry

Hye Won Mok1*, Hye Ji Kang1, So Yoon Yee1, Na Yeon Kim1, 
Ju Yeon Park1, Gyua Kim1, Yu Gyeong Kim1, Bo Young Seok1, 
Hui Ju Kim1, Min Jung Ko1, Myong-Soo Chung1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea

Subcritical water extraction (SWE) is a new eco-friendly 
extraction technology. It does not use organic solvent and has 
a high extraction efficiency in a short time. The aim of this 
study was to increase extraction efficiency of anthocyanin by 
applying SWE under different pH conditions. SWE was carried 
out at various extraction temperatures (110-200°C), times 
(5-20 min), and pH of solvent (pH 2-10) using a Dionex 
Accelerated Solvent Extractor (ASE, Model 350). Anthocyanin 
contents were determined by pH differential method and HPLC 
analysis. When 1% citric acid (pH 2) was used as a solvent, 
anthocyanin content extracted from blueberry was 0.203 mg/g 
of FW (fresh weight) at the optimum SWE condition (130°C/ 3 
min). It was 1.2 times higher than using pure-water solvent 
(0.179 mg/g of FW). For chokeberry, anthocyanin content was 
increased about 3 times when 1% citric acid was used as a 
solvent (3.770 mg/g of FW) at the optimum SWE condition 
(190°C / 1 min) instead of using pure water (1.343 mg/g of 
FW). The overall results of this study show that pH control of 
solvent improve the efficiency of SWE.
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Dielectric frequency response of wheat noodles with 
different moisture contents

Sungmin Jeong1*, Oon-Doo Baik2, Suyong Lee1

1Department of Food Science and Technology and 
Carbohydrate Bioproduct Research Center, Sejong University, 
Korea, 2Department of Chemical and Biological Engineering, 
University of Saskatchewan, Canada

A drying process is necessary for long-term storage of instant 
noodles. However, conventional drying methods like deep- 
frying and air-drying have several disadvantages such as lipid 
oxidation and long drying time. Therefore, there is an urgent 
need to develop alternative drying methods like one using 
dielectric heating. Dielectric properties of a material play 
important roles in the utilization of dielectric heating since 
they are related to how the material interacts with electro-
magnetic energy. In this study, wheat noodles with different 
moisture contents were prepared using dielectric heating and 
the contacting electrode method was applied to characterize 
their dielectric properties in different radio frequency range 
(5-30 Hz). Wheat noodles with higher moisture contents 
exhibited higher dielectric properties (ε’, ε”), and penetration 
depth (Pd). All the properties showed a decreasing tendency 
with increasing frequency and eventually became similar. The 
dielectric properties at 12% moisture were estimated through 
an exponential regression analysis.
The results of this study provided fundamental information for 
better understanding of dielectric properties of instant noodles.

P13 -030

Comparison of impregnation and immersion techniques 
for addition of salt and pigment to pork loins

Min Park1*, Nak Hoon Lee1, Ye-Won In1, Hyung-Yong Cho1

1Department of Food Science and Biotechnology, CHA 
University, Korea

Pressure impregnation (PI) and vacuum impregnation (VI) are 
emerging food processing technology for marinading nutrients 
and functional ingredients. This study aimed to evaluate the 
feasibility of pressure impregnation (PI) and vacuum impregna-
tion (VI) as alternatives needle injection (NI) and immersion 
method in the addition of salt and pigment to pork loins. The 
impregnation solution consisted of 40 g/L NaCl and 1 g/L 
brilliant blue dissolved in distilled water. NI was carried out 
using a single syringe up to 10% marination uptake (%). PI and 
VI were carried out at 150 MPa and at 21.3 kPa (absolute 
pressure) for 15, 30, 45, and 60 min, repectively. Total weight 
change, salt flux (kg/m2s) were estimated and sample 
structures were observed. The total weight change of NI were 
slightly more increase than other impregnation methods. The 
salt flux of immersion, PI, and VI were 2.06 × 10-11 kg/m2 s, 2.11 
× 10-10 kg/m2･s, 0.55 × 10-10 kg/m2･s, repectively. The sample 
structures and pigment distributions show that NI is the most 
effective in penetration but have worst dispersive. Therefore, it 
is possible that VI or PI instead of NI depending on the purpose 
of impregnation.

P13 -029

Influence of ultrasound application on brining kinetics 
and textural properties of Chinese cabbage brined at 
different NaCl concentrations

Chang Cheng Zhao1*, Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

The effects of ultrasound and NaCl concentrations (10, 15 and 
20%) on the brining kinetics of Chinese cabbage leaves were 
evaluated and also its influence on the textural properties and 
salt distributions were investigated. In order to identify the 
effect of both factors on NaCl and moisture transport, kinetics 
were analyzed by taking the diffusion theory into account. The 
results showed that NaCl concentration and ultrasound 
application significantly affected moisture and NaCl transport. 
Based on Fick’s equation, the NaCl effective diffusivities were 
improved, being ranged from 147.09 to 812.22% when ultra-
sound was applied during brining process. As for the textural 
properties, higher NaCl contents lead to lower textural profile 
values. Whereas, the application of ultrasound significantly 
increased the cabbage hardness. The SEM-EDX mapping 
images showed the intensification of NaCl transport brought by 
ultrasound application and the increase in NaCl content, which 
confirms the results provided by modeling analysis. Therefore, 
ultrasound would be a potential technology which can 
accelerate the brining process of cabbage and improve the 
quality of kimchi.

P13 -031

Effect of pectic polysaccharide extracted from Ulmus 
davidiana on rheological properties of casein

Taehee Lee1*, Yu-Ra Kang1, Yoon Hyuk Chang1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

The present study investigated the effect of pectic polysac-
charide extracted from Ulmus davidiana (UDP) on the steady 
and dynamic shear rheological properties of casein. In steady 
shear rheological analysis, all samples showed shear thinning 
behavior and data were well fitted to the power law model. 
The consistency index (K) and apparent viscosity (ηa,1000) of 
casein (9%, w/w) were significantly increased by the addition 
of UDP (1%, w/w). The results of frequency sweep test showed 
that the storage modulus (G′) and loss modulus (G″) increased 
within the angular frequency range of 0.628-62.8 rad/s. In time 
sweep test, the casein-UDP mixture showed higher values of G′ 
and G″ than those of casein at 4°C for 30 min. The addition of 
UDP to casein increased the value of G′ more than that of G″ 
and decreased the loss tangent (tan δ) indicating that the 
addition of UDP to casein can enhance the solid-like behavior 
of casein. In temperature sweep test, the gelling temperature 
(about 15.24°C) was found in only casein-UDP mixture during 
cooling from 70 to 4°C. In conclusion, UDP can be used to 
improve steady and dynamic shear rheological properties of 
casein.
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P13 -032

Application of a series of statistical analysis for 
predictive optimization of glucosinolate in Chinese 
cabbage

Do-Gyun Kim1*, Joon-Yong Shim1, Wang-Hee Lee1

1Department of Biosystems Machinery Engineering, 
Chungnam National University, Korea

Many studies have reported the effect of growth conditions on 
glucosinolate contents during Chinese cabbage cultivation. 
Hence, this study applied a series of statistical analysis to 
identify growth conditions affecting the total amount of 
glucosinolate, and to maximize it with establishing optimal 
range of growth conditions. Data set was obtained by growing 
Chinese cabbage (Brassica rapa, subspecies pekinensis and 
chinensis) in the plant factory for 4 weeks after seeding. With 
the application of multivariate analysis, we extracted principal 
factors and developed a regression model explaining the 
relationship between glucosinoate and significant growth 
factors. By using the developed model, missing values required 
for setting up experimental points in response surface metho-
dology (RSM) were predicted. As a result, we identified 
significant growth factors and optimal range of them to 
maximize glucosinolate contents. The major growth factors 
were temperature and humidity, and the total amount of 
glucosinolate was predicted by them with R2=0.82. Also, RSM 
showed that the amount of glucosinolate content were 
increased by temperature and humidity around 65-70%.

P13 -034

Simultaneous hot air and microwave drying of sweet 
potato slices

Dong Young Lee1*, Seung Hyun Lee1

1Department of Biosystems Machinery Engineering, 
Chungnam National University, Korea

Drying characteristics of Sweet potato slices were evaluated in 
a domestic microwave oven (1,000 W) modified to allow 
passage of air at a variable velocity and a given air tempera-
ture. In addition, the power supply circuit of a domestic 
microwave oven was modified so that the field intensity in the 
cavity could be changed continuously. The oven was further 
fitted with a feedback temperature controller for controlling 
drying chamber temperatures during simultaneous hot air - 
microwave drying by cycling the magnetron on and off. The 
parameters included inlet air at two temperatures (50 and 
70°C), air velocity (5 m/s) and microwave oven operation at 
two power levels (50 and 150 W). Hot air drying with microwave 
off served as the control. Drying time to achieve the desired 
moisture level in the final product and quality characteristics of 
the product were used to compare the simultaneous hot air - 
microwave drying with the conventional method. Microwave 
drying resulted in a substantial decrease in the drying time and 
the product quality was better when dried at the lower power 
level.

P13 -033

3D analysis of water uptake process of coffee beans 
using MRI techinque

Seunghoon Baek1*, Myoung Nim Shin2, Young Seob Jeong3, 
Seong Min Kim1

1Department of Bioindustrial Machinery Eng., Chonbuk 
National University, Korea, 2Department of Sommelier Barista 
and the Hotel, Kijeon College, Korea, 3 Department of Food 
Science & Technology, Chonbuk National University, Korea

In agriculture and food science, magnetic resonance imaging 
(MRI) technique has recently been applied to nondestructive 
methods for food investigation. It provides spatial information 
to reconstruct a three-dimension model and is able to visualize 
the internal changes of foods. This study intends to analyze the 
changes of coffee beans during water uptake process by 
reconstructing into three-dimensional models. In the experi-
ments, ‘Robusta’ coffee beans (Vietnam G1, Scr18 polish) were 
used as a sample. A 30 mm diameter plastic disposable test 
tube was used to hold beans during water uptake process. The 
MRI system which installed at Institution for Agricultural 
Machinery & ICT Convergence in Chonbuk National University 
was used to obtain magnetic resonance (MR) image data sets. 
Each image data set is composed of 30 images with ‘Axial’ 
image plane direction. Water uptake process was performed 
for 150 min. and image data sets were acquired in every 10 
min. This study showed great ability of magnetic resonance 
imaging technique which could reconstruct images into 
three-dimensional models and could analyze the changes of 
internal structure of foods.

P13 -035

Effect of electrolytes and concentration of inner 
emulsion on the physical stability of double emulsions

Eunji Kwak1*, Honggyun Kim1, SangYoon Lee1, YunJung Lee1, 
JunHwan Bae1, HaYeong Jeong1, HyeRin Shin1, Youngjae Cho1, 
Mi-Jung Choi1
1Department of FooScience and Biotechnology of Animal 
Resources, Konkuk University, Korea

In this study, we investigated the influence of different electro-
lytes (NaCl, KCl, CaCl2, and Na2CO3) and concentrations (10, 20, 
30, 40, and 50%) of inner emulsion (W1/O) type on the better 
stability of double emulsions (W1/O/W2 type). Stability of the 
emulsions was analyzed over a period of the time (30 d) using 
phase separation, morphology and viscosity. Our results showed 
that electrolytes and inner emulsion concentrations strongly 
influenced the physical stability of double emulsions. Phase 
separation of emulsions was observed with only electrolyte, 
Na2CO3. The double emulsion showed high value of viscosity in 
order of NaCl, CaCl2, KCl, and Na2CO3. In the microscopic 
image, the double emulsions added with KCl or NaCl had 
smaller droplet size than those with CaCl2 or Na2CO3. More-
over, droplet sizes of emulsions added with NaCl were 
decreased as increase of the inner emulsion concentration, 
while their viscosities were increased as increase of inner 
emulsion concentration. Therefore, we concluded that the 
optimal formulation for double emulsion was the addition of 
NaCl electrolyte and 50% of inner emulsion.
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Effects of ginseng (Panax ginseng) saponin on storage 
stability of soymilk

Jongheon Kim1*, Moojoong Kim2, Peerapong Ngmnikom2,3, 
Daeung Yu2, Donghwa Chung1,2

1Graduate School of International Agricultural Technology, 
Seoul National University, Korea, 2Institutes of Green Bio 
Science and Technology, Seoul National University, Korea, 
3Department of Marine Food Science and Technology, 
Gangneung-Wonju National University, Korea

Soymilk shows phase separation during long-term storage. 
Saponin is known to play an important role to prevent them. 
This study aimed to investigate the effects of ginseng saponin 
from Panax ginseng on the storage stability of soymilk. Soymilk 
was prepared by adding 1% (w/w) ginseng saponin powder 
(GSP) or without GSP. Storage stability of soymilk was analyzed 
by examining visual appearance (phase separation), micro-
structure (particle aggregation), and terminal velocity during 
storage at 4, 25, and 37°C for 360 h. Phase separation was 
observed when the soymilk with 1% GSP was stored at 25 and 
37°C for 192 and 48 h, respectively, and in the absence of GSP, 
it was observed after 120 and 48 h storage, respectively. 
Particle aggregation in the upper layer was not observed for 
the soymilk with 1% GSP stored at 25°C for 360 h, while it was 
clearly observed in the absence of GSP. The terminal velocity of 
particles in soymilk with 1% GSP (0.16 mm/h) was smaller than 
that obtained in the absence of GSP (0.31 mm/h) at 4°C. The 
results demonstrated that the ginseng saponin has significantly 
improved the storage stability of soymilk.

P13 -038

Microbial inactivation effect of Escherichia coli DH5-α 
by intense pulsed light (IPL) treatment

Gyua Kim1*, So-Yoon Yee1, Na-Yeon Kim1, Ju-Yeon Park1, 
Hye-Won Mok1, Yu-Gyeong Kim1, Bo-Young Seok1, Hee-Jeong 
Hwang1, Chan-Ick Cheigh2, Myong-Soo Chung1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea, 2Department of Food and Food Service 
Industry, Kyungpook National University, Korea

Intense pulsed light (IPL) is a non-thermal inactivation techni-
que used for surface sterilization. IPL consists of the broad 
spectrum of white light and UV-C is known as the important 
wavelength range to inactivate microorganisms. In this study, 
we investigated lethality effect of IPL on Gram-negative 
bacteria Escherichia coli DH5-α. Major control factors affecting 
the efficiency of IPL treatment were DC voltage, pulse duty, 
and treatment time (DC voltage; 800 to 2400 V, pulse duty; 0.5, 
2.1 and 3.0 ms, treatment time; 1 to 15 s, fluence; 0.03 to 0.11 
J/cm2∙pulse). E. coli cell suspensions (initial density; 106 - 107

CFU/ml) were spread on PCA plates and they were located 18 
cm below the xenon lamp. It was observed that one second 
was enough to inactivate all E. coli at 0.5 ms, 2400 V. IPL has a 
high efficacy in inactivation of microorganisms. Therefore, 
sterilization using IPL treatment can be used as an effective 
method to reduce or eliminate food-borne pathogens. In further 
research, experiments investigating IPL effect on Gram-positive 
bacteria will be required for a comparison with its inactivation 
effect on Gram-negative bacteria.

P13 -037

Development of nonthermal combined treatments for 
microbial decontamination of red pepper powder

Hyeon Hwa Park1*, Sea C. Min1

1Department of Food Science and Technology, Seoul Women’s 
University, Korea

Pulsed light plasma treatment (PLPT) integrating pulsed light 
and helium-cold plasma has been developed for decontami-
nation of red pepper flakes. The treatment conditions included 
the plasma voltage of 10 kV, plasma frequency of 15 kHz, 
pulsed light voltage of 700-2,000 V, pulsed light frequency of 
1-3 Hz, and treatment times of 1, 3, and 20 min. PLPT at 2000 V 
with 3 Hz for 1 min reduced the number of indigenous bacteria 
by 1.6 log CFU/flake. Increase in the microbial load of 
indigenous microorganisms from 3.5 to 4.5 log CFU/flake 
enhanced microbial inactivation efficacy by 0.3-0.7 log 
CFU/flake. An addition effect was observed in the level of 
inactivation by 3 min PLPT, when the levels obtained by 
individual cold plasma and pulsed light treatments were 
considered. PLPT at 700 V-1 Hz for 3 min did not alter the color 
and aw of the samples (p>0.05). The surface temperature 
(~16°C) did not change significantly after PLPT (p>0.05). The 
PLPT at 1500 V-3 Hz for 20 min reduced the number of 
Salmonella by 1.9 log CFU/flake. The results from this study 
suggest the potential use of PLPT as a novel non-thermal 
treatment for decontaminating red pepper flakes and possibly 
other spices.

P13 -039

Effect of intense pulsed light on microbial inactivation 
of fresh-cut pineapples and peeled garlics

Ju Yeon Park1*, So-Yoon Yee1, Hui-Ju Kim1, Myong-Soo 
Chung1, Chan-Ick Cheigh2

1Department of Food Science and Engineering, Ewha Womans 
University, Korea, 2Department of Food and Food Service 
Industry, Kyungpook National University, Korea

Intense pulsed light (IPL) technology is a non-thermal method 
to inactivate the pathogenic microorganism in a short time 
using strong light of broad spectrum (170-2,600 nm). In this 
study, we tried to find out the effect of IPL on microbial inacti-
vation of fresh-cut pineapples and peeled garlics. Escherichia 
coli DH5α were inoculated on the samples to know how many 
bacteria were reduced. The initial number of E. coli inoculated 
on the samples was 104 to 105 CFU/mL. The vertical distance 
between the lamp and the sample was 18 cm, the frequency 
was 2 Hz and the voltage was 2,400 V. IPL treatment was 
performed with different time (30, 60, 90, and 120 s) and pulse 
duty (0.5, 2.1, 3.0 ms). The energy density was approximately 
0.109 to 0.156 J/cm2･pulse. The result of study showed 1.9 log 
reduction of E.coli in fresh-cut pineapple (90 s, 3.0 ms) and 1.3 
log reduction in peeled garlic (60 s, 0.5 ms). As the treatment 
time and pulse duty of IPL increased, the reduction of E.coli
was increased. Consequently, IPL treatment is effective in 
microbial inactivation and this study confirmed that the IPL 
have a possibility to apply in fresh-cut agriculture products 
sterilization.
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P14 -001

Optimization of reassembling conditions of bioactive 
compounds from green tea extract by spray drying

Mun Hoe Lee1*, Se Hee Hwang2, Jin Hee Lee1

1Department of Food Science and Biotechnology, CHA 
University, Korea, 2College of pharmacy, Chung-Ang 
University, Korea

Bioactive compounds of green tea extract(GTE) such as total 
catechins, (+)-catechin, (-)-epicatechin, (-)-epigallocatechin, (-)- 
epicatechin gallate and (-)-epigallocatechin gallate, were reas-
sembled with maltodextrin (MD) or inulin(Inu) or soybean 
protein isolate (SPI) by spray drying. A 22 statistical factorial 
design was adopted to study optimal conditions of reassem-
bling efficiency for each system (GTE-MD, GTE-Inu, and 
GTE-SPI), considering the ratio of core/coating materials and 
the inlet temperature as independent variables. The 1:1 ratio 
of core/ coating materials and 160°C of inlet air temperature 
were found to be optimal for GTE-MD and GTE-Inu systems; 
whereas, 140oC, for GTE-SPI, showing the reassembling 
efficiency of total catechins calculated to be 95.64, 95.98 and 
97.92% in GTE-MD, GTE-Inu, and GTE-SPI systems, respectively, 
and the recovery yield of total catechins after spray drying, 
98.60, 99.79 and 97.33% in GTE-MD, GTE-Inu, and GTE-SPI 
systems respectively.

P14 -003

Effect of addition of NaCl, STPP, myoglobin, 
cytochrome c, and temperature on development of 
pink color in cooked ground chicken breasts

Min Guk Cho1*, Gi Taek Hong1, Jae Hyeong Choi1, Jin Ho 
Lee1, Su Min Bae1, Jong Youn Jeong1

1Department of Food Science and Biotechnology, Kyungsung 
University, Korea

This study is conducted to evaluate effect of addition of NaCl, 
sodium tripolyphosphate (STPP), myoglobin (Mb), cytochrome 
c (Cyt. c), and temperature on color properties in cooked 
ground chicken breasts. Treatments were assigned as a 
2×2×2×2×2 factorial, dependent on NaCl (0, 2%), STPP (0, 
0.5%), Mb (0, 500 ppm), Cyt. c (0, 100 ppm), and temperature 
(75, 85˚C). The pH values were decreased (p＜0.05) by addition 
of NaCl, but were increased (p＜0.05) with increasing STPP, 
Cyt. c, and temperature. NaCl, STPP, and Cyt. c addition had 
effect on increasing oxidation-reduction potential (p＜0.05). 
The addition of STPP or Mb resulted in increasing myoglobin 
contents (p＜0.05). However, NaCl and Cyt. c decreased 
myoglobin contents (p＜0.05). Total pigment was increased (p
＜0.05) by addition of Mb and Cyt. c, but was decreased (p
＜0.05) by NaCl and STTP addition. The addition of NaCl, STPP, 
Mb, and Cyt. c had higher a* values (more redness) in cooked 
ground chicken breasts compared to no added samples. 
Therefore, basic ingredients (NaCl and STPP) and intentionally 
added pigments (Mb and Cyt. c) to ground chicken meat were 
effective on increasing redness after cooking.

P14 -002

Effect of physiological characteristics on hydrothermal 
treatment of puffed rice

Na-Young Lee1*, Dae-Hwan Lee1, Jae-Geun Koo1

1Department of Food Science and Biotechnology, Kunsan 
National University, Korea

The present study investigated the physiological characteristics 
on hydrothermal treatment of puffed rice with non-waxy type. 
The general composition, colour value, water holding capacity, 
pasting properties, and texture profile of samples were 
evaluated. The L* value of the samples were decreased with 
the hydrothermal treatment of rice grain. However, L* value of 
the puffed rice grain were showed opposite results compared 
with rice grain. Water holding capacity of rice grain with 
hydrothermal treated at 0, 5, 10 min was 138.47, 204.78, and 
218.13%, respectively. However, puffed rice with hydrothermal 
treated 0, 5, 10 min was 711.14, 761.89, and 717.90%, 
respectively. The hardness of puffed rice made with 
hydrothermal treatment at 0, 5, 10 min was 44.30, 31.28, and 
32.71 N, respectively. The hardness of the puffed rice made 
with hydrothermal treatment showed decreased compared 
with non-treated sample. Peak viscosity of rice with hydro-
thermal treatment at 0, 5, 10 min were 4,671, 3,311, and 2,821 
cP, respectively. The setback of rice with hydrothermal treat-
ment was increased tendency but puffed rice made with 
hydrothermal treated rice grain was decreased.

P14 -004

The sensory and physico-chemical of sous-vide cooking 
chicken breast

Sung-Jin Park1*, Soo-Bin Park1, Hee-Joo Jung1

1Hallym Polytechnic University, Korea

This study was performed to provide basic data on sous-vided 
chicken breast by comparing its water content, color, color, 
total cell number, texture properties, and sensory test with a 
control group that was cooked using a traditional preparation 
method. There were no significant pH difference but water 
content, brightness, yellowness, and springiness were higher 
for the sous-vide chicken breast. However, sous-vided chicken 
breast had less redness, hardness, and total cell number. 
Although sous-vided chicken breast required a longer cooking 
time, it was softer and had a higher springness. Generally, the 
sous-vided chicken breast had a showed longer storage period 
and better evaluation than traditionally cooked chicken breast 
in the sensory test. As a result, sous-vided chicken breast is 
expected to have several merits over traditional preparation 
methods.
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Effects of vacuum treatment on the cooking properties 
of freeze-stored Topokki garaetteok

Jin Soo Kim1*, Jung Woo Chae1, Bong Kyung Koh1

1Department of Food and Nutrition, Keimyung University, 
Korea

Cooking characteristics of Topokki garaetteok were analyzed 
after production, pre-processing, and freeze-storage for one 
week. Garaetteok was produced by adding rice flour, salt, and 
water, followed by the pre-processing steps, including imme-
diate deep-freezing (-70°C, 3 h), and vacuum treatment at 
room temperature, prior to one-week freeze-storing at -20°C. 
Four different conditions (temp, pressure, time) of vacuum 
treatment were achieved using a vacuum oven. Garaetteok
was cooked in a mixed solution of salt and sugar for 3 min at 
100°C and 57 min at 60°C. The cooking loss and texture profile 
analysis of cooked Garaetteok were measured. The seasoning 
absorption was quantified by measuring the absorption rate 
for the salt and sugar contents. Vacuum heat-treated Garaetteok
exhibited creases on the outer surface due to the expansion 
during the vacuum process, and its seasoning-absorption rate 
increased. As the moisture content decreased during vacuum 
treatment, the hardness and elasticity of the 3 h-treated 
samples had significantly decreased despite the enhanced 
seasoning-absorption rate.

P14 -007

Quality characteristics of dietary fiber-added frozen 
Topokki garaetteok

Jung Woo Chae1*, Bong Kyung Koh1

1Department of Food and Nutrition, Keimyung University, 
Korea

To improve the nutritional balance of Topokki, which contains 
mostly carbohydrates, fiber-added Topokki garaetteok was 
produced and its quality characteristics were investigated. 
Topokki garaetteok was prepared by adding rice flour, salt and 
water, after which 10% agar, chicory powder, or soybean 
powder (same weight as rice flour) were added. The prepared 
garaetteok was then freeze-stored (-20°C) for two weeks. 
Differences caused by cooking oil addition to dietary fiber- 
added garaetteok for preventing cracking were also compared. 
Apart from the increased amount of added water, the 
production process of fiber-added garaetteok was the same as 
that of plain garaetteok. Although cooking loss was the highest 
for garaetteok containing chicory powder, the hardness and 
stickiness after cooking had reduced. Sensory evaluation 
results showed that in garaetteok to which no cooking oil was 
added, the agar-added garaetteok showed the lightest color, 
while the hardness was significantly higher (p<0.05) for 
garaetteok containing chicory powder or agar. Irrespective of 
cooking oil addition, dietary fiber addition had not led to any 
significant difference in aftertaste.

P14 -006

Texture characteristics of saltine crackers based on rice 
variety

Jin Soo Kim1*, Bong Kyung Koh1

1Department of Food and Nutrition, Keimyung University, 
Korea

Texture characteristics of rice crackers were investigated. Three 
varieties were compared: the Indica variety, Saegoami and 
Saemimyun; the Japonica variety, Angemi; and wheat flour for 
control. Rice crackers were made from rice flour instead of 
wheat flour, with the addition of sugar and hydroxylpropyl 
methylcellulose. The amylose content was in the following 
order: Saegoami> Saemimyun > Angemi. TPA showed the 
hardness of the analyzed crackers followed the order: 
Saegoami < Angemi < Saemimyun < wheat flour, and the 
fracture force followed the order: Angemi < Saegoami < 
Saemimyun < wheat flour, indicating that the crackers made 
from Angemi and Saegoami were the softest and easiest to 
crumble. Sensory evaluation showed that the hardness when 
breaking with both hands was the highest in wheat flour 
crackers, while the hardness when chewing with front teeth 
and breaking was the highest in rice flour crackers. Compared 
to rice breads, the amylose content of different rice varieties 
did not significantly affect the texture of the rice crackers, 
suggesting that the Indica variety of rice was still appropriate 
for producing crackers despite its low amylose content.

P14 -008

Physicochemical characteristics and antioxidant effects 
of cooked rice-added red rice according to cooking 
method

Koan Sik Woo1*, Hyun-Joo Kim1, Seuk Ki Lee1, Hye Young 
Park1, Eun-Yeong Sim1, Choon Ki Lee1, Yong Hee Jeon1, Sea 
Kwan Oh1

1Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

This study was carried out to compare the physicochemical 
characteristics and antioxidant effects of cooked rice added red 
rice according to cooking method and addition rate (0, 5, 10, 
15, and 20%). Water binding capacity with addition rate of red 
rice was increased, whereas swelling power and water 
solubility index were decreased. Total polyphenol, flavonoid 
contents and radical scavenging activity were increased as 
increasing amounts of red rice. The total polyphenol and 
flavonoid contents in cooked-rice using high pressure cooker 
cooked with 20% red rice and plain water were 266.90 μg 
GAE/g sample and 48.08 μg CE/g sample, respectively. The 
predominant phenolic compounds in cooked-rice added with 
colored rice were protocatechuic acid, coumaric acid, and 
ferulic acid. DPPH and ABTS radical scavenging activities in 
cooked-rice using high pressure cooker cooked with 20% red 
rice and 10% fermented alcohol were 13.38 and 29.29 mg 
TE/100 g sample, respectively. In this study, antioxidant 
components and antioxidant activity of cooking red rice with 
addition rate and cooking method can be used as basic data on 
processed manufactured products.
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P14 -009

Phenolic compounds and antioxidant activity of 
soybean flours with germination and roasting 
treatment

Koan Sik Woo1*, Hyun-Joo Kim1, Ji Hae Lee1, Byong Won 
Lee1, Yu Young Lee1, Yong Hee Jeon1, Byoung Kyu Lee1

1Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

The phenolic compounds and antioxidant activity of the 
soybean flours after germination and roasting treatment were 
evaluated as a part of the purpose of setting the quality of 
soybean flours for each application. The moisture contents of 
roasted soybean flours decreased significantly according to 
roasting conditions. However, the crude ash, protein and fat 
contents increase. Water binding capacity increased as 
increasing roasting temperature and time, whereas water 
solubility index and swelling power decreased. The lightness of 
roasted soybean flour significantly decreased, and the redness 
and yellowness increased. The phenolic compounds and radical 
scavenging activity of roasted soybean flour increased as 
increasing roasting temperature and time. ABTS radical scaven-
ging activity of roasted soybean flour without and with 
germination was 380.88-537.32 and 419.34-587.99 mg TE/100 
g, respectively. As a result, it is necessary to set quality 
standards for each application considering the quality and 
antioxidant properties of roasted soybean flours.

P14 -011

Comparison of quality properties of cracker based on 
the rice flours contents

Eun Ji Lee1*, Ju Won Kang1, Young Ho Kwon1, Ji Yoon Lee1, 
You Chun Song1, Jong Min Ko1, Jun Hyeon Cho1

1Paddy Crop Research Divusion, NICS, RDA, Korea

This study investigated the cracker characteristics based on rice 
flours contents in wheat flours. Shingil showed the low value in 
peak, hot paste, cold paste and breakdown viscosity, whereas 
setback viscosity was increased by the addition of rice flours 
into wheat flours in viscosity analysis. In cracker properties, the 
baking loss rate of saeilmi was higher while shingil showed a 
relatively low baking loss rate by addition of 50% of rice flours 
into wheat flours compare to that of wheat flours. By the 
addition of rice flours, the volume became smaller in width 
and thick compare to wheat cracker. Moreover, the addition of 
rice flours decreased moisture contents. When 30% of rice 
flour was added in to wheat flours, shingil showed the 
increased hardness, while saeilmi decreased compare to wheat 
crackers. In these experiments, 30% of rice flour-added 
crackers showed better values in the flavor, hardness, taste, 
aftertaste and overall acceptance compare to 50% rice 
flour-added crackers. Thus, addition of shingil rice flours into a 
wheat flours could improve the physical properties and most 
suitable contents of rice flour could be about 30% for the best 
quality of cracker.

P14 -010

Comparison of cooking quality of risotto based on the 
amylose contents in rice

Eun Ji Lee1*, Ju Won Kang1, Young Ho Kwon1, Ji Yoon Lee1, 
You Chun Song1, Jong Min Ko1, Jun Hyeon Cho1

1Paddy Crop Research Division, NICS, RDA, Korea

This study was carried out to investigate the cooking quality of 
risotto based on the amylose contents of rice starch. The 
amylose and protein contents were ranged from 20.05 to 
42.60% and from 5.5 to 6.9%, respectively. In the physicoche-
mical properties, Dodamssal showed the highest water 
absorption rate. In viscosity analysis, peak and hot paste 
viscosity of Saemimyeon were higher than any other Korean 
rice varieties. Interestingly, the Carnaroli, one of the rice brand 
being used in risotto in Italy showed the highest values in cold 
paste, breakdown and setback viscosity while Docamssal 
showed the lowest viscosity properties in all paste viscosity 
items. The hardness of milled grain was highest in Dodamssal 
and Saeilmi was most soft showing the lowest value. A various 
textural properties of risotto were evaluated. Although 
Dodamssal showed the highest hardness and elasticity, Shingil 
was recorded the highest value in the springiness, gumminess, 
chewiness and cohesiveness. Thus, it is assumed that the high 
amylose content rice varieties are more suitable in risotto cook 
with improved eating and physical properties.

P14 -012

Inactivation of Listeria monocytogenes and 
Staphylococcus aureus by plasma-activated water

Jung Gyu Lee1*, Eun Ji Choi1, Hae Woong Park1, Seong Bong 
Kim2, Seung Min Ryu2, Jung Hyun Lim2, Yong Seong Byeon2, 
Ho Hyun Chun1

1Advanced Process Technology and Fermentation Research 
Group, World Institute of Kimchi, Korea, 2Plasma Technology 
Research Center, National Fusion Research Institute, Korea

As interest in microbial food safety increases, many studies 
have reported superior bactericidal activity in plasma-activated 
water (PAW). Here, the effects of PAW in inactivating pure 
cultures of Listeria monocytogenes and Staphylococcus aureus
as well as its physicochemical properties were investigated. 
The inactivation efficiency of foodborne pathogens depended 
on the plasma activation time (30, 60, and 120 min) for PAW 
generation and treatment time (0.5, 1, 2, 5, 10, 15, and 20 
min). The PAW treatment with a 60 min-activation time 
achieved a reduction of pure cultures of L. monocytogenes and
S. aureus ranging from 1.08 to 3.72 log CFU/mL. In particular, L. 
monocytogenes was not detected after a 5 min PAW treatment 
with a 120 min-activation time. With increasing plasma activa-
tion time, the pH of PAW significantly decreased (p<0.05), 
whereas oxidation reduction potential, conductivity, and NO2-

and NO3
- concentrations significantly increased (p<0.05). 

Therefore, PAW can be a promising alternative to traditional 
sanitizers that are currently used in the food industry.
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P14 -013

Effects of a combined treatment with a 
plasma-activated water wash and mild heating on the 
microbiological quality of ready-to-use salted Chinese 
cabbage

Eun Ji Choi1*, Jung Gyu Lee1, Hae Woong Park1, Seong Bong 
Kim2, Seung Min Ryu2, Jung Hyun Lim2, Eun Jeong Hong2, 
Yong Seong Byeon2, Ho Hyun Chun1

1Advanced Process Technology and Fermentation Research 
Group, World Institute of Kimchi, Korea, 2Plasma Technology 
Research Center, National Fusion Research Institute, Korea

The main ingredient of kimchi is a type of Chinese cabbage 
(Brassica rapa L. Pekinensis), also known as baechu in Korea. 
Chinese cabbage is salted and supplied as a ready-to-use 
ingredient for kimchi. Here, the effects of a combined treatment 
of a plasma-activated water (PAW) wash and mild heating in 
inactivating pre-existing microorganisms on ready-to-use salted 
Chinese cabbages were examined. The application of a PAW 
wash in combination with a mild heating treatment reduced the 
total count of aerobic bacteria, lactic acid bacteria, and yeast 
and molds in the ready-to-use salted Chinese cabbage by 1.78, 
1.38, and 1.75 log CFU/g, respectively, compared to those of the 
control. The combined treatment reduced the peroxidase 
activity of salted Chinese cabbages to 50.32%. On the other 
hand, differences in acidity, hardness, and color values among 
the treatments were negligible. Therefore, these results suggest 
that the combined treatment of a PAW wash and mild heating 
can be a promising sanitation method in the kimchi manufac-
turing process.

P14 -015

Moisture content, electrical resistance, and mold 
distribution on the surface of dry-aged beef as aging 
indicators

Ji Won Yoon1*, Jungmin Oh1, Hyun Jung Lee1, Bumjin Park1, 
Cheorun Jo1

1Department of Agricultural Biotechnology, Seoul National 
University, Korea

The aim of this study was to investigate the changes in mois-
ture content, electrical resistance, and mold distribution of 
dry-aged beef to suggest proper aging indicator. Strip loins 
(n=18) were dry aged for 35 days (2±1°C of temperature, 
75±10% of relative humidity, and 2.5 m/s of air flow velocity). 
Crust and meat from samples were analyzed to identify 
candidate of aging indicators mentioned above and physico-
chemical and sensory qualities, respectively. As a result, 
moisture content decreased during aging period, whereas 
electrical resistance increased, showing clear negative correla-
tion. Mold growth increased its distribution from day 21. pH 
increased during aging process, while shear force decreased 
until day 21 and maintained. In sensory evaluation, tenderness 
changed along with shear force. Flavor, juiciness, and overall 
acceptance had higher scores from day 21 or 28. In correlation 
analysis among the results, aging indicators had correlation to 
tenderness and/or flavor. Due to convenience for use compared 
to moisture content and strong correlation with quality 
attributes, electrical resistance and mold distribution could be 
applied for aging indicators of dry-aged meat.

P14 -014

Loin ham produced with plasma-treated water and its 
genotoxicological safety

Ji Hyun Yoo1*, Hae In Yong1, Sang Hui Lee1, Dong Jin Shin1, 
Cheorun Jo1

1Department of Agricultural Biotechnology, Seoul National 
University, Korea

Meat industries continue to find an alternative of sodium or 
potassium nitrite. Up to date, no single replacement for 
synthetic nitrite has been discovered. Therefore, the objective 
of present study was to produce the loin ham by replacing 
sodium nitrite with plasma-treated water (PTW). Two brine 
solutions were made with sodium nitrite and PTW, respec-
tively. Then, each brine solutions were injected to pork loin 
and smoked. Loin ham produced with PTW showed no 
significant difference from ham produced with sodium nitrite 
in the L*, b*, and chroma values. Meanwhile, a* value and 
nitroso-heme pigment were higher in the PTW-treated loin 
ham compared to those of sodium nitrite-added ones (P<0.05). 
Additionally, genotoxicological safety of the loin ham produced 
with PTW was confirmed by the Ames test. The number of 
revertant colonies of the positive control showed more than 20 
which were three times higher than the ham produced with 
PTW when using TA98 and TA100 strains, respectively. In 
conclusion, PTW could be considered as effective alternative to 
synthetic nitrite without genotoxicity.

P14 -016

Preparation and quality characteristics of granulated 
rice powder using fluidized bed technology

KwangSup Youn1*, DaeHoon Lee1, HyeMi Park1, JooHeon 
Hong1, JunHyeun Cho2, WooDuck Seo3

1Department of Food Science and Technology, Daegu Catholic 
University, Korea, 2Department of Southern Area Crop 
Science, Paddy Crop Research Division, Korea, 3Crop 
Foundation Division, National Institute of Crop Science, Rural 
Development Administration, Korea

The fluidized bed granulation technology was applied to 
improve the solubility of powder for the convenience of instant 
foods. This study was designed to improve the solubility and 
fluidity of rice powder by using fluidized bed granulation 
technology and to investigate the physical properties of granu-
lated powder. The fluidized bed granulation condition was 
selected as the particle size of 40-60 mesh and the mixing ratio 
with the binding solution of 5% (w/w) lactose, dextrin and 
distilled water. The rice granule sizes were 574.83-728.07 μm 
compared to 125.53 μm in untreated powder, so the sizes were 
bigger due to the granulation process. The water uptake index 
of granulated rice powder was lower than that of untreated 
powder, and the water solubility index of granulated was 
higher compared to untreated powder. The gelatinization 
enthalpy by DSC showed lower in granulated powder than that 
of untreated powder. The apparent density and tapping density 
were than the untreated powder. The powder was important 
for the preparation of instant foods in food industry. The 
fluidized bed granule technique will be applied to manufacture 
rice products to satisfy the solubility and fluidity.
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Quality characteristics for selection varieties suitable 
for rice beer production

Seakwan Oh1*, Jiyoung Park1, Jaok Lee1, Seuk-Ki Lee1, 
Dong-Hwa Cho1, Hye-Young Park1, Hye-Sun Choi1, Sang-Ik 
Han1

1Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

The purpose of this study is to investigate the effect of rice 
varieties on the quality of beer by studying 29 rice varieties. 
The protein value of common brown rice showed similar value 
than that of germination. In germinated brown rice including 
colored rice, Hongjinju, black light, and black pearl show more 
than 5 times higher reducing sugar value than general brown 
rice. Generally, the reducing sugar value of germinated brown 
rice is higher than that of general brown rice. Goami 3 had the 
lowest starch content in brown rice and Joongmo 1029 brown 
rice starch showed the highest value. The germination was 
lowest in big eyes and highest in Joongmo 1038. There is no 
significant difference when comparing the starch values   of 
brown rice and germinated brown rice.

P14 -019

Effect of NaCl addition on the rheological interaction 
of ternary mixtures of xanthan gum, guar gum and 
carboxymethyl cellulose

Juneha Bak1*, Jaechun Park1, Byoungseung Yoo1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

Effect of NaCl addition (0-0.9%) on the steady and dynamic 
shear rheological properties of concentrated XG-GG-CMC 
(xanthan gum (XG), guar gum (GG), carboxymethyl cellulose 
(CMC)) ternary mixtures (1% w/w) (XG/GG/CMC mixed ratio: 
47.5:47.5:5.0) were examined at different temperatures (25-70 
oC). Apparent viscosity at 50 s-1 (ηa,50) and consistency index (K) 
values of ternary gum mixtures were much lower when 
compared to control (0% NaCl) and decreased with an increase 
in NaCl concentration. Although the flow behavior index (n) 
values increased with an increase in NaCl concentration, they 
were smaller than 1, showing the pseudoplastic behaviors. The 
dependence of ηa,50 on temperatures followed Arrhenius 
equation for all samples. Activation energy (Ea) values of 
ternary gum mixtures increased with an increase in NaCl 
concentration, indicating that the NaCl addition affected to the 
temperature dependence of ηa,50 of ternary mixtures. Dynamic 
moduli (G′ and Gʺ) decreased with an increase in NaCl 
concentration, whereas the tan δ (Gʺ/ G′) values and the slope 
of G′ increased, showing that the NaCl addition reduced the 
elastic properties of ternary mixture of XG-GG-CMC.

P14 -018

Rheological properties of waxy rice starch pastes as 
modified by carboxymethyl cellulose

Hyundo Lee1*, Byoungseung Yoo1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

Studies on starch-gum mixtures in food industry are necessary 
because the rheological and textural properties of starch-based 
foods can be improved by adding various commercial gums. To 
understand the effects of adding carboxymethyl cellulose 
(CMC) on waxy rice starch (WRS), the steady and dynamic 
rheological properties of WRS-CMC mixture (5% w/w) were 
measured at different CMC concentrations (0, 0.2, 0.4, and 
0.6% w/w). Flow properties were determined by rheological 
parameters for the power law and Casson models. All samples 
showed pseudoplastic and thixotropic behaviors with high 
yield stress. WRS displayed a highly thixotropic behavior as 
compared to WRS-CMC mixtures. Magnitudes of consistency 
index (K), apparent viscosity (Ƞa,100) and yield stress (σoc) 
increased with an increase in CMC concentration. Storage 
moduli (G') were more predominant than loss moduli (G") with 
all concentrations of CMC. These results could facilitate the 
development of WRS-based products with improved rheo-
logical properties.

P14 -020

Physical and rheological properties of granulated 
xanthan gum: Effect of binder type and concentration 

Geonyoung Jeong1*, Juneha Bak1, Byoungseung Yoo1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

Granulation is the process of converting initial small particles 
into larger agglomerates. It is known that the physical pro-
perties of granulated samples are pronouncedly dependent on 
the operating conditions, and they are greatly affected by the 
properties of binder during granulation process. In this study, 
the physical and rheological properties of granulated xanthan 
gum (XG) prepared with two different types of binder (GG and 
HPMC) were investigated. The flow characteristics, porosity, 
and dissolution of granulated XG were improved by the 
addition of binder, and their particle diameters (D50) also 
increased with an increase in binder concentration, irrespec-
tive of binder type. The consistency index (K) value of 
granulated XG with 1% GG was bigger than control (0% GG). 
Storage (G') and loss (G") moduli values of granulated XG with 
2 and 4% HPMC were much higher than that of control (0% 
HPMC), whereas the tan δ values were much lower, indicating 
that they had more elastic weak gel-like structure. Thus, we 
assume that the binder type and concentration can greatly 
influence the physical and rheological properties of granulated 
XG prepared by fluidized-bed granulation process.
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Preparation and characteristics of noodles 
supplemented with rice flour and shell powder

Su Hee Han1*, Jeonggon Lee2, Gyeong A Jeong1, Chang Joo 
Lee1

1Wonkwang University, Korea, 2Namwon Plant, CJ Cheijedang 
Co., Ltd., Korea

The objective of study was to investigate the optimal amount 
of shell powder added to rice noodle and its quality cha-
racteristics. The physicochemical characteristics, such as 
specific volume, textural properties, and color of noodle made 
by mixtures of wheat flour, rice flour and shell powder were 
measured. Wheat flour was replaced 20% of rice flour. As the 
amount of shell powder increased, the texture of noodle 
decreased. It might be due to CaO networks developed from 
shell powder. Shell powder (0.1, 0.2, 0.3, and 0.4%) was added 
to the mixture of wheat flour and rice flour to improve textural 
properties. As shell powder increased, the pH value of noodle 
increased significantly. L*, a*, b*, and whiteness of noodle 
increased by adding shell powder. Hardness and chewiness 
increased as the amount of shell powder increased. The 
textural properties and pH value of Shell power 0.2% sample 
was similar to those of wheat sample. It suggests that 0.2% 
shell powder is the optimal amount to noodle when shell 
powder is replaced with alkaline reagent. The results obtained 
from this study are useful for the utilization of shell powder in 
noodle making process as well as in rice processing.

P14 -023

Changes of crude saponin according to steaming times 
and cultivated years in roots of Platycodon 
grandiflorum

Gi-Ppeum Kim1*, Hankyeol Ji1, Hyungseo Kim1, Young-Sun 
Hwang2, Myoung-Gun Choung3

1Research and Development Center, Chamdahan Bio, Korea, 
2Department of Biology, University of Texas-Arlington, USA, 
3Department of Herbal Medicine Resource, Kangwon National 
University, Korea

The crude saponin content of the Platycodon grandiflorum was 
investigated according to the number of steaming treatments. 
As a result, the crude saponin content was high in the order of 
two-year-old, as 9 times steaming (108.91 mg/g), and one- 
year-old, as 9 times steaming (107.68 mg/g). Also, the more 
steaming times, the higher the crude saponin content. Mean-
while, the crude saponin content of dried roots in two-year-old 
(1 times steamed) was the lowest crude saponin content with 
37.82 mg/g and two-year-old of raw material was second- 
lowest with 43.58 mg/g. The data indicates that the content of 
the roots of two-year-old, as 9 times steaming, is superior than 
other steaming times of Platycodon grandiflorum. This study 
provides reliable data on the crude saponin by steaming times 
with different cultivated years in roots of Platycodon 
grandiflorum.

P14 -022

Physicochemical, microbial, and rheological properties 
of yogurt substituted with pectic polysaccharide 
extracted from Ulmus davidiana

Yuen Kwan Yeung1*, Yun-Kyung Lee1, Yoon Hyuk Chang1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

This study investigated the effect of substituting the commercial 
pectin (control) with pectic polysaccharide extracted from
Ulmus davidiana (UDP) on physicochemical, microbial and 
rheological properties of yogurt after storage at 4°C for 15 
days. Substitution of UDP to yogurt significantly affected the 
color but did not significantly affect the pH. Increasing the 
substitution of UDP in yogurt increased the lactic acid bacteria 
counts because of its rhamnogalacturonan structure, which 
can promote the growth of lactic acid bacteria. The syneresis of 
yogurts substituted with low concentration of UDP (0.2-0.4%, 
w/v) was significantly lower than that of the control. In the 
steady shear rheological analysis, there were no significant 
differences between the control and yogurt substituted with 
0.2% UDP. According to the results of frequency sweep, time 
sweep and temperature sweep, the storage modulus (G′) 
values of all yogurt samples were higher than the loss modulus 
(G″) values. In conclusion, this study suggested that low 
concentration of UDP (0.2-0.4%, w/v) can improve the physico-
chemical and microbial properties of yogurt, especially lactic 
acid bacteria count and syneresis.

P14 -024

Comparative study of quality characteristics of soy 
sauce made with fresh okara with two fermentation 
methods

Hyejin Lee1*, Wanying Zhang1, Yookyung Kim1

1Department of Human Ecology, Graduate School, Korea 
University, Korea

Two different fermentation methods were used for meju
without and with 40% of okara: Traditional fermentation which 
meju was inoculated with Bacillus subtilis (TF-S and TF-OS) and 
modified fermentation which meju was inoculated with 
Aspergillus oryzae and Aspergillus niger (MF-S and MF-OS). Meju
made with soybean and okara at ratio 6:4 showed significantly 
(p<0.05) higher protease activity than meju made at other ratio 
regardless of fermentation method. Total nitrogen content in 
soy sauce produced by MF method (0.55 to 1.53%) was higher 
than TF method (0.25 to 0.77%). Amino-type nitrogen content 
in TF-S (55.0%) was higher than that of TF-OS (32.6%). MF 
method (82.7 to 85.4mg/mL) resulted in higher total free 
amino acids contents than TF method (23.3 to 50.98 mg/mL). 
Glutamic acid, the major ingredient affects the taste of soy 
sauce, had the highest level in MF-OS (31.2 mg/mL), followed 
by that of MF-S (29.4 mg/mL), TF-S (17.1 mg/mL), and TF-OS 
(5.9 mg/mL). Regarding sensory evaluation, MF-S (4.26) had 
the highest acceptability. Based on these results, it was 
confirmed that there is a potential utilization of okara for 
preparation of soy sauce.
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Relationship between protein expression changes by 
two-dimensional gel electrophoresis and antioxidant 
properties in wheat during germination

Mi Jeong Kim1*, Han Sub Kwak1, Oui-Woung Kim1, Hoon 
Kim1, Sang Sook Kim1

1Korea Food Research Institute, Korea

The purpose of this study was to investigate the relationship 
between proteins by two-dimensional gel electrophoresis 
(2-DE) and health benefit-related parameters in control and 
wheat samples germinated for different periods (24, 48, 72, 
and 96 h). The wheat germinated for 96 h contained the 
highest individual phenolic acids and γ-aminobutyric acid 
(GABA) among samples. The free (17.86 µM TE/g dwb) and 
bound (106.76 µM TE/g dwb) oxygen radical absorbance 
capacity (ORAC) in germinated wheat (96 h) were 4.11 and 
1.81 times higher than those in control. The 82 protein spots 
with at least 1.5-fold differences in 2-DE intensity were 
selected, and 15 proteins showing a high correlation with 
ORAC were identified by peptide mass fingerprinting. The 
granule bound starch synthase (GBSS) and glutathione S-trans-
ferase (GSTF) were highly expressed in wheat germinated for 
96 h among samples. The correlation result indicated that 
GBSS and GSTF by germination might be closely related with 
antioxidant capacity in germinated wheat.

P14 -027

Preparation and characterization of antimicrobial 
chitosan/sodium dodecyl sulfate nanoparticles against 
oral bacteria

Ji-Soo Lee1*, Eun Sung Cho1, Eun Suh Kim1, Hyeon Gyu Lee1

1Department of Food and Nutrition, Hanyang University, 
Korea

The aim of this study was to develop food-grade antimicrobial 
nanoparticles (NPs) against oral bacteria. Water-insoluble 
chitosan (WIC), water-soluble chitosan (WSC), and sodium 
dodecyl sulfate (SDS) were selected as the wall materials 
because of their antimicrobial activity. The results of minimum 
inhibitory concentrations (MICs) indicate that both NPs 
inhibited S. mutans and S. sorbinus. However, the WSC NPs 
were better than the WIC NPs in terms of redispersibility and 
selected as the antimicrobial carriers for grapefruit seed 
extract (GSE). The GSE-loaded WSC NPs (GNPs) were prepared 
in five different sizes (300-600 nm) to analyze their antimi-
crobial activity. The MICs of all GSE-loaded WSC NPs (GNPs) 
against S. mutans were three times lower than those of free 
GSE. In the time-kill assays, GNPs with 300 nm diameters 
showed the significantly highest antimicrobial activity among 
all samples, suggesting that the antimicrobial activity of GNPs 
can be increased in smaller sizes. Thus, this study demon-
strates the great potential of WSC/SDS NPs as antimicrobial 
carriers against oral bacteria.

P14 -026

The effects of degree of milling on physicochemical 
properties of wheat kernel

JeongAe Heo1*, Mi Jeong Kim1, Han Sub Kwak1, Min-Jeong 
Kang1, Yang Soo Byeon1, Sang Sook Kim1

1Korea Food Research Institute, Korea

The aim of this study was to investigate the effect of degree of 
milling (DOM) on physicochemical properties of three wheat 
cultivars (Anzeunbangi, Jokyung, and Keumkang) by grinding 
for different time (0, 10, 20, 30, 40, 50, 60, 70, and 80 s). Color, 
milling yield, DOM, 1000-kernel weight, water absorption (WA) 
and proximate compositions were measured. Significant diffe-
rences were observed in color, milling yield, 1000-kernel 
weight, DOM, and proximate compositions by milling time in 
samples (p<0.001). Anzeunbangi showed the lowest milling 
yield among samples, while Jokyung presented the lowest 
DOM and highest 1000-kernel weight among samples. The ash, 
crude fat, and dietary fiber contents in all cultivars tended to 
decrease with milling time implying grinding off bran layer with 
increased milling time. Additionally, whiteness and L* value 
were increased with milling time in all wheat cultivars. The 
higher WA of cooked wheat kernel was noted in Anzeunbangi 
with the longer grinding time compared to other wheat 
cultivars. Overall, this study demonstrated that the physico-
chemical properties of wheat kernel were different depending 
on cultivar and DOM.

P14 -028

Characterization and anticancer activity of melittin 
nanoparticles against breast cancer cell line

Ji-Soo Lee1*, Ye-Jin Kwak1, Seong Eun Hong1, Eun Suh Kim1, 
Hyeon Gyu Lee1

1Department of Food and Nutrition, Hanyang University, 
Korea

The goal of this study was to improve anticancer activity and 
cellular uptake of melittin by nanoencapsulation. Melittin was 
nanoencapsulated using poly lactic-co-glycolic acid (PLGA), 
chitosan (CS), polyethylene glycol 2000 (PEG 2000), and 
1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-methoxy(
PEG)-2000 (DSPE PEG). Melittin PLGA NPs were prepared with 
or without CS (PLGA and PLGA-CS NPs, respectively). PLGA-CS 
based melittin NPs were coated with PEG 2000 (PEG NPs) or 
DSPE PEG (DSPE NPs). All types of melittin NPs were ranged 
from 200 to 320 nm. The anticancer activity of melittin NPs 
against breast cancer cells was 1.5-3 times higher than 
non-nanoencapsulated melittin and in the order of PEG NP > 
DSPE NP > PLGA NP. All melittin NPs did not show cytotoxicity 
against normal cell at melittin concentration up to 3 μg/mL. 
The selectivity of melittin was increased by PEG 2000- or DSPE 
PEG-coated nanoencapsulation and the highest selectivity was 
obtained in PEG NPs at 1 μg/mL melittin concentration. There-
fore, these results indicated that the PEG NP could be used as 
an effective delivery system for melittin by increasing anti-
cancer activity and cellular uptake.
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Effects of potato starch with different organic acids on 
structural characteristics and in vitro digestibility, and 
prebiotic properties in vitro and in vivo evaluation

Kwang Yeon Lee1*, Soo Jin Yu1, Hyeon Gyu Lee1

1Department of Food and Nutrition, Hanyang University, 
Korea

The structural and in vitro digestive properties of citric acid 
(CA)-, malic acid (MA)-, and tartaric acid (TA)-treated potato 
starch were examined and its potential as a prebiotic material 
was evaluated. Additionally, the effect of modified starch on 
the production of short-chain fatty acids (SCFAs) and beneficial 
bacteria in rats was investigated. All starch was confirmed as 
esterified by the appearance of a new peak at 1,734 cm-1 and 
showed a decrease in the crystalline region. The resistant 
starch content of all modified starches was 2.3-3.3 times higher 
than that of native starch (29.81%) after cooking (CA>MA>TA). 
Bacterial viability in the presence of CA-starch was higher than 
that in the presence of glucose. Moreover, CA-starch promoted 
the growth of beneficial bacteria (e.g. Lactobacillus). In animal 
experiments, modified starch could promote the growth of 
beneficial bacteria by providing SCFAs production in the 
intestines and the most effective starch was modified with CA. 
Therefore, this study investigates in vivo and in vitro 
relationships and indicated that CA-, MA-, and TA-starch can be 
used as a functional material to improve the intestinal 
environment.

P14 -031

Enhancing the shelf-life of tangerine-carrot-beet juice 
through pulsed electric field treatment combined with 
citric acid or BHC treatment

Eun Song Lee1*, Ye Eun Kim1, Ha Young Choi1, Hyuk Joon 
Choi2, Sea C. Min1

1Department of Food Science and Technology, Seoul Women's 
University, Korea, 2BK Bio Co., Ltd., Korea

The present study was conducted to increase the shelf-life of 
tangerine-carrot-beet juice by adding citric acid(CA) or BHC 
after a pulsed electric field treatment (PEFT). The PEF inlet and 
outlet temperature were 65 and 78°C, respectively, and treated 
at 14 kV/cm-100 kJ/L. Untreated juice (NT), PEF-treated (PEJ), 
treated with 0.3% (CA) after PEFT (PEC), and treated with 0.5% 
BHC after PEFT (PEB) were stored for 28 and 10 days at 4 and 
25°C. The total mesophilic aerobe (TMA) in NT were 8.9±0.1 
log CFU/mL and observed immediately after PEJ, PEC, and PEB 
were 2.3±0.1, 2.3±0.2, and 2.3±0.1 log CFU/mL, respectively. 
TMA were significantly lowest in PEC at 4°C (p<0.05), and 
increased in all at 25°C. L*,a*, and b* were significantly high in 
PEF juice stored at 4°C, and at 25°C, L* and b* of PEC were 
significantly high (p<0.05). The sugar and vitamin C concen-
trations were significantly higher in PEB regardless of the 
storage temperature (p<0.05). PEJ, PEC, and PEB maintained 
significantly higher antioxidant activities than NT throughout 
the storage (p<0.05). This study confirmed that PEF combined 
with CA or BHC can increase microbial safety of juice during 
storage and be used to enhance the quality.

P14 -030

Effect of addition of drone pupa meal on nutritional 
composition, oxidation stability, and sensory attributes 
of emulsion-type sausage

Sun Moon Kang1*, Ah Ran Maeng1, Pil-Nam Seong2, 
Jin-Hyoung Kim1, Soohyun Cho1, Yunseok Kim1, Yong-Soo 
Choi3
1Animal Products Utilization Division, National Institute of 
Animal Science, Rural Development Administration, Korea, 
2Planning and Coordination Bureau, Rural Development 
Administration, Korea, 3Sericulture and Apiculture Division, 
National Institute of Agricultural Sciences, Rural Development 
Administration, Korea

The present research evaluated the effect of addition of drone 
pupa meal (DPM) on nutritional composition, oxidation 
stability, and sensory attributes in emulsion-type sausage of 
three different groups (0.01% sodium nitrite+0.02% ascorbate, 
0.005% sodium nitrite+0.01% ascorbate+6.015% DPM, and 
12.03% DPM) for 30 d at 4°C. The DPM greatly (p<0.05) 
increased the fat and ash contents and significantly (p<0.05) 
decreased the polyunsaturated fatty acids content. The 
sausages added with DPM exhibited lower (p<0.05) L* and a* 
values and higher (p<0.05) b* and h° values during storage. 
The 2-thiobarbituric acid reactive substances content was 
remarkably (p<0.05) increased with higher content of DPM. 
Color, odor, visual texture, and overall liking scores were 
significantly (p<0.05) decreased depending on the content of 
DPM. These findings suggest that DPM negatively affects the 
oxidation stability and sensory attributes in sausage.

P14 -032

Microbial decontamination of black peppercorns using 
ultraviolet-integrated dielectric barrier discharge cold 
plasma treatment

Seung Young Lee1*, In hee Bang1, Joo hee Song1, Sea C. Min1

1Department of Food Science and Technology, Seoul Women's 
University, Korea

The present study developed a UV-integrated CP treatment, 
and verified the inactivation effects of the treatment on the 
microorganisms in black peppercorns. The powers used to 
generate UV upon the UV-CP treatment were 6 W and 30 W, 
while the treatment times were 10, 15, and 20 min. The water 
activity (aw) of black peppercorns was adjusted as 0.23, 0.48, 
0.67, 0.79, and 0.90. The frequency and voltage of UV-CP 
treatment were 15 kHz and 10 kV, respectively. Depending on 
the power used for UV upon the UV-CP treatment did not 
significantly influence the microbial reduction on black 
peppercorns (p>0.05). As the treatment time increased from 
10 min to 15 min to 20 min, the respective microbial reduction 
increased 0.4±0.1, 0.9±0.3, and 1.4±0.2 log CFU/sample 
(p<0.05). When the aw of black peppercorns was 0.23, the 
microbial reduction was the lowest as 0.3±0.2 log CFU/sample, 
and when the aw was 0.48, 0.67, 0.79, and 0.90, the microbial 
reduction were 1.0±0.2, 1.9±0.2, 1.8±0.3, and 1.9±0.2 log 
CFU/sample, respectively. The findings of this study suggested 
that the main parameters of the UV-CP treatment can be 
controlled for an effective inactivation of the microorganisms 
in black peppercorns.



611

2018 KoSFoST International Symposium and Annual Meeting

P14 -033

Optimization of oats yutgangjeong production with 
addition of vegetable oil

MiJin Kim1*, Sangbum Kim1, Miyeon Lee1, Aejin Choi1, 
Pureum Im1

1Functional Food and Nutrition Division, National Academy of 
Agricultural Science, Rural Development Administration, Korea

In this study, we tried to optimize for oat yutgangjeong using 
oat and rice, which are known to have high β-glucan contents 
and various bioactivities. The ratio of oat yutgangjeong was 
35% for puffed oat 65% (w/w) for puffed rice, and the amount 
of vegetable oil added was varied to improve yield. The 
amount of vegetable oils added was determined on the basis 
of the weight ratio of puffed oat and rice, 0, 2, and 4% (w/w), 
and then we investigated the quality properties of them. The 
sweetness was 3.67-3.70˚Bx when vegetable oil content was 
0-4%, the was not significant. The hardness increased signifi-
cantly as the vegetable oil content increased to more than 2%, 
from 6.30 to 6.49 kg (p<0.05). The loss ratio of yutgangjeong
with 4% of vegetable oil addition was reduced by about 7% 
than no addition of vegetable oil. In the sensory evaluation, 
the color of yutgangjeong showed the best result, and the 
overall acceptability was significantly higher than other tests 
with 4% of vegetable oil was added (p<0.05). Comprehensively, 
the optimal content of 4% vegetable oil is considered to be the 
most appropriate in case of production of yutgangjeong.

P14 -035

Effects of steamed, and roasted mulberry leaf on 
antioxidant activities of yogurt

Yusong Wang1*, Yookyung Kim1

1Department of Human Ecology, Korea University, Korea

To improve the antioxidant qualities of yogurt, mulberry leaf 
extract was added to yogurt with concentrations（2, 5, and 
10%: no mulberry (control), raw mulberry leaf (MY), steamed 
mulberry (SMY) and roasted mulberry (RMY). Based on DPPH 
assay, the mulberry leaf had the highest DPPH values: steaming 
(100°C, 10 min) and roasting (60°C, 7 h). The DPPH increases 
with the increase of concentration no matter of the type of leaf 
extract. Among the mulberry extract, the roasted leaf had the 
highest DPPH value, followed by steamed and raw leaf. 
Compared to control (6.7%), RMY (17.3%) had the highest 
DPPH, followed by SMY (14.2%) and MY (13.6%) at the 10% 
extract. Total phenolic content showed the similar tendency 
with DPPH. Compared to control (0.721 mg of GAE/g), RMY 
(1.053 mg of GAE/g) had the highest total phenolic content, 
followed by SMY (1.016 mg of GAE/g) and MY (0.876 mg of 
GAE/g) at the addition of 10% extract. However,2% and 5% 
extract had no significant difference compared to 10%. Results 
confirmed that the addition of mulberry leaf extract to yogurt 
can improve antioxidant activity depending on the concen-
tration, roasting seems the best pretreatment for leaf extract.

P14 -034

Quality characteristics and antioxidant activities of low 
sugar aronia syrup added with aspartame

Hyunju Lim1*, Inhwa Han1, Ji-Hyun Kim1

1Kwangju Woman's University Food and Nutrition, Korea

This study examined physiological activity of aronia chung with 
or without aspartame. High sugar content of food is recognized 
to induce chronic disease including diabetes, obesity and 
cardiovascular disease. Sugar was replaced with aspartame to 
develop low-sugar aronia chung containing 0, 25, 50, and 75% 
aspartame based on sugar content of control in the study. 
Sweetness was the similar in the chungs with 0, 25, and 50% 
aspartame but it was lower in the chung with 75% aspartame. 
pH was the highest in aronia chung with 75% aspartame as 
2.95. Total phenolic content was the highest in aronia chung
with 50% aspartame but it was not significantly different with 
75% one. Flavonoid content increased with the addition of 
aspartame and it was the highest in the chung with 75% 
aspartame as 206.60 μg QE/mL. Reducing power also showed 
the same aspect with flavonoid content. However DPPH radical 
scavenging ability was the highest in aronia chung without 
aspartame and lowest in the chung with 75% aspartame. This 
result implies that the addition of aspartame could sustain the 
sweetness and improve the physiological activity of food at the 
same time although there is some limitation.

P14 -036

Quality characteristics of rice beer using puffed rice

Jiyoung Park1*, Seuk-Ki Lee1, Induck Choi1, Hye-Sun Choi1, 
Hye-Young Park1, Sang-Ik Han1, Sea-Kwan Oh1

1Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

In order to eliminate liquefaction process of rice in beer pro-
duction, we investigated which rice processing is appropriate 
for rice beer. The saccharification experiment for rice beer was 
carried out using processed rice such as rice flour, soaked rice, 
cooked rice, and puffed rice. The sugar content of wort with 
puffed rice was the highest. In the saccharification test of wort 
with 10, 20, 30, 40, and 50% puffed rice, the wort with 30% 
puffed rice showed the highest sugar content. Pilot-scale beer 
with 10, 20, and 30% puffed rice was prepared and its quality 
was compared with 100% malt beer. Alcohol content of puffed 
rice beer was between 5.0 to 5.40% and the beer with 30% 
puffed rice showed the highest alcohol content. Beer turbidity, 
pH, and bitterness values were decreased with increasing 
content of the rice malt. Therefore, rice beer with improved 
quality was newly developed using puffed rice as a beer 
additive. Puffing is one of various rice processing methods and 
can be a suitable alternative for simultaneous saccharification 
in rice beer production.
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P14 -037

Rice malt as a brewing adjunct: Wort and rice beer 
quality

Jiyoung Park1*, Seuk-Ki Lee1, Induc Choi1, Hye-Sun Choi1, 
Hye-Young Park1, Sang-Ik Han1, Sea-Kwan Oh1

1Department of Central Area Crop Science, National Institute 
of Crop Science, Rural Development Administration, Korea

Rice malt was used for brewing beer as a starch additive for 
simultaneous saccharification with barley malt in this study. To 
determine the appropriate saccharification time, three kinds of 
rice varieties were saccharified with malt for 2 h at 68 to 78 °C. 
As the content of rice malt increased, the sugar content 
decreased significantly except for the wort added with 10% 
rice malt. We produced the beer with rice malts of HRC and 
SRC and analyzed its quality characteristics. The alcohol content 
of rice beer decreased with increasing rice malt of SRC, the 
alcohol content of beer with 30% rice malt was only 3.6%. The 
alcohol content of HRC beer was 4.6-4.8%, similar to that of 
the control (4.8%). The pH was decreased with increasing 
content of the rice malt. Bitterness value was lowest in beer 
with 10-20% rice malt regardless of rice cultivars. The wort 
with rice malt of Hangaru which was newly developed for 
processing of rice flour as soft rice, showed higher total sugar 
content. 10% rice malt of HRC as adjunct was suitable for rice 
beer, and rice malt could contribute to new beer flavors.

P14 -039

Comparison of quality and microbial characteristics of 
traditional doenjang and gochujang by region in 
Jeonnam province

Sun-kyung Lee1*, Jeong-Hwa Kang1, Gyeong-Suk Jo1, 
You-Seok Lee1, Soo-Hyun Ji1
1Jeollanamdo Agricultural Research and Extension Services, 
Korea

As the subtropicalization of the Korean Peninsula is progressing 
with global warming and abnormal temperature, the tradi-
tional fermented soybeans that fermented and matured 
without starter cultures in the outdoors are affected by the 
manufacturing environment on climate change. So, the 
incidence of abnormal fermentation, corruption, discoloration 
in traditional fermented soybeans increased, which has a great 
influence on production conditions. This is because it is difficult 
to manage the small scale farm as a weak base environment 
compared with the large scale production that hygienic 
management of the entire process is based on the operation of 
HACCP system. Therefore, in this study, the 7 kinds of 
manufacturer for each province of Jellanam-do that directly 
manufactured the meju by traditional methods and then 
manufactured that using meju were selected, and quality and 
microbiological characteristics of doenjang and gochujang
were investigated. pH, acidity, salinity, contents of sugar, 
moisture, reducing sugar, free sugar, amino nitrogen and 
ammonia nitrogen, and the number of total bacteria, coliform, 
fungus of doenjang and gochujang to not fermented were 
investigated.

P14 -038

Characterization of hyaluronic acid (HA) as a thickener 
in foods

Seon-Min Kim1*, Joo-Yeon Hong2, Dong-Keon Kweon2, 
Jung-Ah Han1

1Department of Food Science and Nutrition, Sangmyung 
University, Korea, 2Jinwoo Bio Co., Ltd., Korea

Hyaluronic acid (HA) is a kind of glycosaminoglycan, which is a 
biopolymer widely present in human skin muscles, cartilage, 
blood vessels etc. Because HA possesses many hydroxyl groups 
(-OH) in the molecules, so it has outstanding water retention 
ability. Besides HA has been consumed as a functional food, 
the possibility of HA as a food thickener material was 
examined. HA with different molecular weights (Mw 80,000: 
HA-A, 1,200,000: HA-B, 230,000: HA-C) were applied to four 
kinds of foods (water, rice porridge, seaweed soup, and 
kimchi), and the viscosity of the foods was compared with that 
containing commercial thickener (CON). HA with each concen-
tration showed viscosity corresponding to CON, however, with 
temperature increase, the viscosity decreased. In the sensory 
evaluation test, the foods with HA showed a significantly 
higher preference in color, taste, and mouth feeling than those 
with CON, especially for water and kimchi. This indicates that 
HA showed desirable properties as a thickener, especially for 
non-heated foods.

P14 -040

Physicochemical and gelatinization properties of wet 
milling rice flours

Jung-hwa Kang1*, You-seok Lee1, Sun-kyung Lee1, Soo-hyun 
Ji1, Gyeong-suk Jo1, Hee-kwon Kim1

1Jellanamdo Agricultural Research and Extension Services, 
Korea

In this study, we investigated the physicochemical and gela-
tinization properties of rice flour by wet-milling. The physico-
chemical properties of white rice, black rice, and Baisul 
glutinous rice flour were investigated for water binding capacity 
(WBC), swelling power and starch damage. The gelatinization 
properties were measured by Rapid Visco Analyser. The WBC 
of black rice was the highest at 345.5% and there were no 
difference between white rice and Baisul glutinous rice at 
256.4 and 215.0%, respectively. The swelling power of white 
rice (10.2 g/g) was similar to that of black rice (10.4 g/g), 
respectively, but the Baisul glutinous rice showed relatively low 
swelling power (7.5 g/g). Starch damage in black rice was the 
highest at 5.75% and white rice and Baisul glutinous rice were 
4.71 and 2.98%, respectively. The gelatinization temperatures 
of white rice and black rice were 83.3 and 83.5°C, respectively, 
but Baisul glutinous rice was 67.0°C. The setback of Baisul 
glutinous rice flour was 95 B.U. which was much lower than 
those of white rice and black rice. However, the breakdown of 
white rice was the highest with 629 B.U.
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P14 -041

Physicochemical properties of seomcho (Spinacia 
olerecea L.) spinach namuls by drying method

Jung-hwa Kang1*, You-Seok Lee1, Soo-Hyun Ji1, Sun-Kyung 
Lee1, Gyeong-Suk Jo1, Kang-Yong Park2, Hee-Kwon Kim1

1Jellanamdo Agricultural Research and Extension Services, 
Korea, 2Sinan-gun Agricultural Technology Center, Korea

Seomcho (Spinacia olerecea L.) spinach is produced in the 
winter in Sinan-gun, Jeonnam. Especially, Seomcho spinach 
produced in April has low commercial value but that has the 
high total phenolic compounds and lutein contents. Drying 
methods are the most important factors for the high quality 
namul using Seomcho spinach. In this study, the Seomcho 
spinach namuls were produced by 60°C hot air drying and 
180°C roasting method and the physicochemical properties of 
those were compared. The contents of β-carotene and iron in 
the roasting Seomcho spinach at 180°C were 13.2 mg/100 g 
and 24.3 mg/100 g, respectively, 37 and 48% higher than those 
of 60°C hot air drying. The total chlorophyll contents of the 
roasting Seomcho spinach at 180°C and 60°C were similar to 
349 mg/100 g and 343 mg/100 g, respectively. The peroxidase 
activity of the roasting Seomcho spinach at 180°C was slightly 
lower than that of 60°C hot air drying but the greenness was as 
high as 8.50. Appearance, flavor, and preference of the 
Seomcho spinach namuls were highest when roasted at 180°C 
for 10 min. This study was financially supported by Rural 
Development Administration (Project No. PJ 012017).

P14 -043

Effects of extraction methods on the antioxidant 
activity and contents of lutein of April seomcho 
(Spinacia olerecea L.) leaves

You-seok Lee1*, Jeong-Hwa Kang1, Sun-Kyung Lee1, Soo-Hyun 
Ji1, Gyeong-Suk Jo1, Hee-Kwon Kim1

1Jellanamdo Agricultural Research and Extension Services, 
Korea

Semcho is one of the most popular spinach in winter and mainly 
grown in Shinan, Jeonnam. The objective was to investigate the 
effect of different drying and extraction treatments on func-
tional components of April Shinanseomcho leaves. Shinan-
seomcho was dried by three methods such as frozen, hot air, 
and blanching drying and than was extracted by three methods 
water, alcohol, and supercritical extraction. The antioxidant 
activity, total phenolic compound, lutein, vitamin A, and E 
contents of extracts were investigated. DPPH radical scaven-
ging activity was mostly increased in the hot water extraction 
after hot air drying condition by 804 mg/100 g, however, that 
in supercritical extraction treatment was lower by 8.74 mg/100 
g. Also, total phenolic compound contents of the hot water 
extraction were found as 1,352 mg/100 g, while those of 
supercritical extraction were 32 mg/100 g. However, the 
contents of β-carotene, vitamin E and lutein of supercritical 
extraction after blanching drying condition were significantly 
higher than those of hot water extraction by 10.76 mg/100 g, 
3.32 ug/100 g, and 34.22 mg/100 g, respectively.

P14 -042

Quality characteristics of seomcho (Spinacia olerecea
L.) spinach namuls by restoration condition

Jung-hwa Kang1*, You-Seok Lee1, Soo-Hyun Ji1, Sun-Kyung 
Lee1, Gyeong-Suk Jo1, Kang-Yong Park2, Hee-Kwon Kim1

1Jellanamdo Agricultural Research and Extension Services, 
Korea, 2Sinan-gun Agricultural Technology Center, Korea

Seomcho (Spinacia olerecea L.) spinach is characterized by 
thick leaves and high sugar contents compared to regular 
spinach. When cooking with a dried namuls, it is usually put in 
the water and restored. In this study, dried Seomcho spinach 
namuls were restored with different temperature of water and 
time and we compared the quality characteristics of those. The 
restoration rate of the Seomcho spinach namuls treated with 
water for 5 min at 100°C (100°C-5 min T) were 191%, which 
were 2.0 times higher than those for 60 min. immersion 
treatment (10°C-60 min T) at 10°C. The contents of β-carotene, 
Ca and Fe were 23.4 mg/100 g, 1,019 mg/100 g and 19.0 
mg/100 g, respectively, which were 21, 41 and 27% higher than 
10°C-60 min T. Peroxidase activity of 100°C-5 min T was 
decreased by 19.4% compared with 10°C-60 min T, but the 
greenness was 23% higher. Appearance, flavor, and preference 
of the restorative Seomcho spinach namuls were highest for 5 
min at 100°C. This study was financially supported by Rural 
Development Administration (Project No. PJ 012017).

P14 -044

Pectin productivity and quality characteristics of apple 
peel using eco-acid solvent extraction

Gyeong-Suk Jo1*, Soo-Hyun Ji1, Jeong-Hwa Kang1, You-Seok 
Lee1, Sun-Kyung Lee1

1Jellanamdo Agricultural Research and Extension Services, 
Korea

In order to develop an eco-friendly pectin extraction method 
using apple peel, the productivity of pectin was investigated 
according to acid extraction solvent type and solvent acidity 
condition. Among the eco-friendly solvents, the solvent with 
the highest yield of pectin was plum solvent and the yield of 
pectin was the highest at 7.32% when the mixture ratio of the 
plum concentrate and distilled water was 6:4. The citric acid 
solvent adjusted to pH 2 had a high pectin yield of 4.31%, 
followed by 3.98% of lemon concentrate adjusted to pH 3. 
Chemical acid treatment of HCl showed the highest pectin 
yield (2.43%) at pH 2, but the yield of pectin production was 
the lowest compared to other environmentally friendly solvent 
extracts. The sugar content was higher than the average of 
18.0 (°Bx) on all treatments for the environmentally acidic 
extraction solvent. The content of polysaccharide was the 
highest as 15.5% in pectin extracted from maesil, and followed 
by citric acid extraction was 8%, lemon acid extraction was 
6.3%, and HCl extraction was in 3.5%.
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P14 -045

Comparison of ash and mineral content in vegetables 
using Korean namul

Soo Hyun Ji1*, Jeong-Hwa Kang1, Gyeong-Suk Jo1, You-Seok 
Lee1, Sun-Kyung Lee1

1Jellanamdo Agricultural Research and Extension Services, 
Korea

The crudes ash and mineral contents of some vegetables used 
in Korean namul were investigated. The samples used were 22 
species including eggplant, perilla leaves, doraji, spinach, and 
so on. The crude ash content was the highest at 2.71 g/100 g in 
Hansan ramie leaves and the similar value at 1-2 g/100 g 
except for eggplant and doraji. The calcium content of the 
vegetables was especially high at 894.79 mg/100 g in Hansan 
ramie leaves, and potassium was contained in order of spinach 
(932.76 mg/100 g) > mugwort (Artemisia argyi H., 787.65) and 
rough aste (Aster scaber Hunberg, 743.81). The phosphorus 
content of the vegetables was in order of Allium hookeri root 
(120.35 mg/100 g) > gugija shoot (102.34) > capsella bursa- 
pastoris (91.39), and magnesium was in order of Hansan ramie 
leaves (108.01 mg/100 g) > spinach (84.46) > perilla leaves 
(Manchu, 80.64). Iron (21.07 mg/100 g), selenium (9.01 μ
g/100 g) and iodine (35.29 μg/100 g) were higher in mugwort 
(Artemisia princeps Pampanini) than other vegetables. perilla 
leaves (Pungnyun) showed higher contents of zinc (1.46 
mg/100 g) and manganese (5.18 μg/100 g) than other 
vegetables.

P14 -047

Development and evaluation of customized diets for 
elderly

Se-Rin Kim1*, Yoo-Na Sul1, Jin-Hee Chang1, Jung-Ah Han1

1Sangmyung University, Korea

As the number of elderly people grows, the issue that the 
elderly have poor quality and quantity of meals because of 
their chewing or swallowing problems is getting attention. 
Also, the needs of the customized diet fitting their nutritional 
requirement are increasing. When considering the appetite 
decrease of elderly, the best way for development food for 
elderly is keeping original food shape with decreasing 
hardness. In response to these demands, we developed three 
kinds of “convenience foods” (egg-vegetable fried rice, mapo 
Tufo with rice, and steak lunchbox) by several pretreatment 
and enzyme infusion technology, and the properties were 
compared with controls prepared with same recipe but 
without enzyme treatment. The nutrients of the developed 
diets were accorded with 2015 Dietary Reference Intakes for 
Koreans. By sensory test, the developed diets showed a 
40-90% reduction in hardness when compared to untreated 
regular meal, and overall preference was 4.3-4.66 (in 5-point 
scale), indicating satisfactory for elderly.

P14 -046

Flavor strength and quality characteristics of frozen 
strawberry-puree by the addition of maesil distilled 
concentrate

Gyeong-Suk Jo1*, Soo-Hyun Ji1, Sun-Kyung Lee1, You-Seok 
Lee1, Jeong-Hwa Kang1

1Jellanamdo Agricultural Research and Extension Services, 
Korea

Green-maesil flavor showed a significant increase than 7.39°Bx 
sugar content of control unprocessed maesil with 41.4°Bx) 
sugar content at 50% sugar content. The acidity was in the 
range of pH 2.51-2.92, and the addition of sugar did not affect 
the acidity of maesil -flavor. To prepare the flavored strawberry 
puree, 0, 5, 15 and 25% of the maesil -flavor was added to the 
raw strawberry, and the sensory properties and quality 
characteristics of the frozen puree were investigated. With 
regard to the adequate scope for making frozen puree of fresh 
strawberries, puree manufactured by adding 25% of green 
maesil concentrate with 50% ratio of sugar was found to be 
most adequate for frozen puree and was selected as the best 
mixture ratio of maesil -strawberry puree as it showed the 
highest overall sensory test score (flavor texture, appearance, 
fragrance, and taste) of 165. In the functional test on green 
maesil-fruit purees, natural strawberry extract and control 
green maesil-natural strawberry puree showed the increased 
content of vitamin C from 0.08 mg/100 g to 19.344 mg/100 g.

P14 -048

Physiological activity of tea leaves by varieties

Soo Hyun Ji1*, Jeong-Hwa Kang1, Gyeong-Suk Jo1, You-Seok 
Lee1, Sun-Kyung Lee1

1Jellanamdo Agricultural Research and Extension Services, 
Korea

In this study, we investigated the physiological activity effect by 
freeze drying of four different kinds of green tea leaves 
(Bohyang, Chamnok, Fushun, and Geumseol). Freeze-dried 
powder was extracted with water at concentration of 0.1% and 
DPPH radical scavenging, acetylcholinesterase inhibitory, 
angiotensin I converting enzyme inhibitory and α-glucosidase 
inhibitory activity were measured. And zinc, selenium and 
vitamin C content were determined. As a result, the anti-
oxidant activity and acetylcholinesterase inhibitory activity 
were higher in the Bohyang. The angiotensin I converting 
enzyme inhibitory activity was high in the Chamnok and the 
effect was similar to that of captopril used as a positive control. 
The α-glucosidase inhibitory activity was also higher in the 
Chamnok and the effect was similar to that of acarbose used as 
a positive control. Zinc content (4.53 mg/100 g) and vitamin C 
content (530 mg/100 g) were higher in Bohyang than other 
varieties of tea leaves. Selenium content(6.00 μg/100 g) of 
Chamnok was higher than others. Tea leaves are considered to 
be a good physiologically active food with high antioxidant, 
antihypertensive and antidiabetic effects.
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P14 -049

Antioxidant and anti-inflammatory activities of extracts 
from pomegranate (Punicaceae) and blueberry 
(Vaccinium spp.) from various extract temperatures

Heami Sung1*, Joohee Hong1

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea

This study was investigated the antioxidant and anti-inflam-
matory activities from Punicaceae cultivated in Goheung (PG) 
and Vaccinium spp. cultivated Gokseong (VG). The yield, 
antioxidant and anti-inflammatory activities of PG and VG 
extraction were investigated with various temperatures. The 
extraction yield of each extract were PG 50°C (47.8%), 70°C 
(57.2%), 90°C (58.0%) and VG 50°C (8.3%), 70°C (17.2%), 90°C 
(29.9%). The DPPH scavenging activities were PG 50°C (47.8%), 
70°C (57.2%), 90°C (58.0%) and VG 50°C (8.3%), 70°C (17.2%), 
90°C (29.9%) at 10 mg/mL. In addition, the extracts of 90°C 
were the highest in ABTS and showed similar results to DPPH 
radical scavenging activity. In order to effectively anti-inflam-
matory agents, we examined the inhibitory effects on the 
production of lipopolysaccharide (LPS)-induced NO in RAW 
264.7 cells. PG and VG were showed the highest NO inhibition 
effect at 90°C. Based upon these results PG and VG extraction 
temperature was selected as 90°C.

P14 -051

Anti-cancer and antioxidant activities of lactic acid 
bacteria, mukeunji

Heami Sung1*, Wonchul Jung2

1Jeonnam Bioindustry Foundation, Food Research Center, 
Korea, 2Green Eco, Korea

This purpose of this study was to determine the anti-cancer 
and antioxidant activities of lactic acid bacteria of mukeunji
(LABM). In order to investigate the toxicity of LABM on 
RAW264.7 cells, No LABM exhibited cell toxicity at a concen-
tration of 100 µL/mL (treatment concentration; 0-1,000 
µL/mL). The in vitro anti-cancer effect of LABM was investi-
gated using human cancer cells, AGS human gastric adeno-
carcinoma cells and HT-29 human colon adenocarcinoma cells. 
The LABM showed higher growth inhibitory effects on growth 
of AGS human gastric adenocarcinoma cells and HT-29 human 
colon carcinoma cells. In addition, morphological changes of 
cancer cells (AGS and HT-29) and decreased cell numbers were 
observed when LABM was treated to AGS and HT-29 cells. The 
antioxidant capacities were measured by the 1,1-diphenyl- 
2-picrylhydrazyl (DPPH) radical-scavenging activities. The DPPH 
scavenging activity was 51.5% at 100 µL/mL of LABM. These 
results suggest that lactic acid bacteria of mukeunji has 
potential for application in functional foods.

P14 -050

Efficiency comparisons of different coagulants on hot 
air drying and physicochemical properties of green tea 
extract powder

Chang-Gon Lee1*, Kashif Ameer1, Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 plus 
Program, Graduate School of Chonnam National University, 
Korea

Physicochemical properties of green tea extract (GTE) powder 
dried by hot air drying after addition of different coagulants 
were investigated. GTE was extracted at 80°C for 20 min after 
adding ground green tea leaves (6:100 w/w) to distilled water. 
Maltodextrin (MD) and whey protein isolate (WPI) mixed in 
different ratios with total solid content (TSC) of GTE such as, 
TSC:MD (100:25 w/w), WPI (100:1 w/w) and combination of 
both MD and WPI (MW) (100:12.5 and 0.5 w/w). Control was 
GTE with no added coagulants. Then, the effects of hot air 
drying (HD) at 60°C for 8 h were determined for all samples in 
comparison with control. The moisture content was the lowest 
in the GTE with MW (1.40%) as compared to GTE with MD 
(1.99%) and control (6.43%) which indicated faster drying. GTE 
with MW showed the highest water solubility index of 70.08% 
and drying yield of 76.39%. Whereas, GTE with MW showed 
the similar total flavonoid content of 27.89 mg CE/g as those 
were observed for control and GTE with WPI. In conclusion, 
GTE with MW can potentially be used to replace the MD as a 
coagulant for reducing its concentration and being higher 
drying yield.

P14 -052

Effect of hydrocolloid coating on quality characteristics 
of pork patties under frozen storage conditions

Nak hun Lee1*, Ye-won In1, Geun-pyo Hong2, Hyung-yong 
Cho1

1Department of Bioguided Processing and Food Engineering, 
CHA University, Korea, 2Department of Food Science and 
Technology, Sejong University, Korea

The hydrocolloid coating was reduced moisture loss of frozen 
pork patties. In this study, coated patties using hydrocolloids 
(sodium alginate and isolated soy protein) were studied for 
improving patty quality. Patties were first predusted by rolling 
in hydrocolloid powder, packaged in polyethylene bags, and 
then frozen to -20°C using a conventional freezer or blast 
freezer. Pork patties were separated into three groups; 
uncoated control (C), coated with sodium alginate (T1) and 
coated with isolated soy protein and sodium alginate (T2). 
Cooking yield, color, water holding capacity (WHC), lipid 
oxidation, and texture profile analysis (TPA) were evaluated 
during storage for 7 days at -20°C using a conventional freezer 
or blast freezer. T2 had significantly (P<0.05) higher cooking 
yield, WHC and TPA than control under the same storage 
conditions. After 7 days of storage no significant difference 
(P>0.05) was found in lipid oxidation and color. Patties frozen 
using blast freezer had significantly (P<0.05) higher cooking 
yield, WHC than patties frozen using conventional freezer. 
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Elucidation of the processing performance of turanose 
in rice flour systems: Rheology, microstructure, and 
water mobility

Yujin Park1*, Sung Won Park2, Sang-Ho Yoo1, Suyong Lee1

1Department of Food Science & Biotechnology and 
Carbohydrate Bioproduct Research Center, Sejong University, 
Korea, 2Samyang Corp., Food R&D Center, Korea

Turanose, a new alternative sweetener, has received much 
attention since it is non-cariogenic and low-calorigenic. How-
ever, there are few studies about the application of turanose to 
foods, consequently discouraging the food industry from 
applying turanose to a variety of foods. In this study, the 
processing performances of turanose in different rice flour 
systems were determined in terms of rheology, microstructure, 
and water mobility. The rice flour containing high levels of 
turanose exhibited higher water hydration properties and 
pasting viscosities that contributed to their greater elastic 
properties. The rice doughs with higher levels of turanose 
exhibited greater dough stability and shorter dough develop-
ment time. These results were highly linked to the highly 
swollen structure of rice flour particles in a turanose solution 
that was clearly observed by the real-time microscopic mea-
surement. In addition, the water mobility of the rice-turanose 
suspensions before and after gelatinization was investigated by 
NMR. Furthermore, the extruded rice noodles containing 
turanose exhibited higher expansion ratio and firmer textural 
properties that led to the reduced cooking loss.

P14 -055

Physicochemical and sensory characteristics, and 
antioxidant property of disposable liquid drink using 
oligosaccharide added with green tea extract

Ah-Young Jeong1*, Young-Ok Kim1, Jung Choi1, Bong-Yun Oh1, 
Jin-Woo Lee1

1Tea Industry Institute, Jeollanamdo Agriculture Research and 
Extension Services, Korea

The trend of processed food consumption in recent years is 
convenience, health, and having various forms. This study was 
to investigate physicochemical and sensory characteristics, and 
antioxidant property of disposable liquid drink-stick product 
using oligosaccharide added with green tea extract (GTE). 
Green tea was soaked in different amount of boiling water (3.5, 
4.0, 4.5, and 5.0 times of the tea), to make GTE. Oligosaccha-
ride was added to the extract 1.5 times and stored at room 
temperature for 1 week, then stored at 4-5°C for 3 weeks, and 
sample solution (oligo-GTE) was obtained after squeezed. To 
improve palatability, 5.5% xylitol, 35% fructose, 0.2% citrate, 
0.2% sodium citrate, 21.84% apple juice, 0.05% grape fruit 
extract and 0.14% stevia as sub-material were added to 37% 
oligo-GTE to make final products. As the amount of boiling 
water increased, extraction yield, lightness, and total amount 
of free sugar of oligo-GTE increased. But soluble solid content, 
total acidity, total phenol content, flavonoid content, and DPPH 
of them decreased. To conclude, it was suggested to soak in 
boiling water 4.5 times of green tea for final product of 
oligo-GTE, by sensory evaluation results.

P14 -054

Structuring edible oils with foam structured 
hydroxypropyl methylcellulose - application as an 
animal fat replacer to meat products

Im Kyung Oh1*, Daeun Jung1, Suyong Lee1

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

Oleogelation, one of oil structuring technologies that converts 
edible liquid oil to solid-like gel with the assistance of oleo-
gelators has been recently researched for reducing saturated 
fat in foods. However, there is still insufficient understanding of 
the processing performance of hydrocolloid-based oleogels, 
specifically, in meat products. Thus, the purposes of this study 
were to evaluate the physicochemical properties of foam- 
structured oleogels with hydroxypropyl methylcellulose (HPMC), 
and to investigate their processing performance as an animal 
fat replacer (beef tallow) in meat products. Higher textural 
parameters were observed in HPMC oloegels, compared to 
beef tallow and the dynamic viscoelastic results showed that 
HPMC oleogels behaved in a frequency-independent manner 
as a weak elastic gel. The HPMC oloegels also exhibited greater 
resistance against oxidation than the canola oil. In addition, the 
beef tallow replacement of HPMC oleogels positively contri-
buted to enhance the quality attributes of meat patties by 
lower cooking loss, softer texture, and lower saturated fat 
contents compared to the beef tallow sample.

P14 -056

Composition and sensory characteristics of Boseong 
green tea by harvesting time and blending ratio

Bong-Yun Oh1*, Jung Choi1, Young-Ok Kim1, Ah-Young Jeong1, 
Jin-Woo Lee1

1Tea Industry Institute, Korea

This study aimed to develop a technique to maintain the taste 
and flavor of a uniform product that costomers remember and 
demand in tea blending. The components and sensory charac-
teristics of Boseong green tea were analyzed by harvesting 
time [spring tea (ST), summer green tea (SGT), autumn green 
tea (AGT)] for setting base green tea of blending tea. Total 
nitrogen, total amino acid and tannin were analyzed by 
near-infraed analyzer. The sensory evaluation was carried out 
with appearance (20 points), tea colors (15), fragrance (25), 
teate (30), brewed the leaves (10) total score (100) by the 
criteria and scoring of Korea tea quality assessment committee. 
The results was that total nitrogen of ST was 4.8, SGT was 4.6, 
and AGT was 3.9. Tannin was ST 15.0%, SGT 15.3 and AGT 11.8. 
The criteria for the quality evaluation, total nitrogen content 
(%) was set to 5.0±0.25 for ST, 4.5±0.25 for SGT, and 4.0±0.25 
for AGT. In the sensory evaluation by the tea expert group, the 
difference was 91.3±3.3 for ST, 89.9±2.7 for SGT, and 77.9±7.4 
for AGT. We suggested that it was appropriate to blend SGT 
and AGT ratio of 50:50 to 75:25, considering the preference of 
82 score or more when make blending tea.
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P14 -057

Changes in pasting viscosity and free fatty acids of 
brown rice during storage

Induck Choi1*, Hye-Sun Choi1, Seuk-Ki Lee1, Dong-Soo Choi2, 
Sea-Kwan Oh1, Sang-Ik Han1

1National Institute of Crop Science, RDA, Korea, 2National 
Institute of Agricultural Science, RDA, Korea

Five brown rice varieties of Boseongchal (waxy), Josaeng-
heugchal (waxy-colored), Baegjinju (medium-waxy), Seolgaeng 
and Hiami (non-waxy) were stored at room temperature for 4 
months, and pasting viscosity and free fatty acids were 
analyzed. Amylose contents were ranged in 6.80~6.81 for waxy, 
10.06 for medium-waxy, and 16.69-16.72 g/100 g for non- 
waxy. Waxy brown rice showed significantly lower pasting 
viscosities and pasting time compared to the other rice 
varieties. Storage increased the peak and setback viscosities of 
rice samples except JSHC, which showed an opposite trend. 
The peak viscosity of Baegjinju was comparable to Hiami, 
although Baegjinju is belonged to medium-waxy variety. During 
the storage, the free fatty acids (FFAs) increased throughout 
the storage although there was a slight fluctuation. However, 
the FFA values after two months’ storage were not significantly 
different from that at initial, suggesting that brown rice stored 
in room temperature up to two months could be feasible for 
direct consumption. In addition, non-waxy brown rice developed 
slightly lower FFAs than waxy rice, indicating non-waxy rice was 
more substantial grain quality against aging.

P14 -059

Effect of particle size of rice flour on the 
physicochemical and noodle making characteristics of 
gluten-free zein-rice flour composites

Myeongseon Kim1*, Im Kyung Oh1, Suyong Lee1

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

The demand of gluten-free products with rice flour has been 
increasing due to non-allergenic functionalities. However, the 
food industry has still faced a challenge of the use of rice flour 
in a variety of food products (especially, instant noodles) 
because of the lack of gluten. In this study, zein, a protein 
derived from corn, was utilized to form a network structure of 
rice noodles slit from gluten-free sheeted dough and the 
particle size effect of the rice flour was investigated in terms of 
physicochemical properties. While rice flours with smaller 
particle size showed higher starch damage, they had greater 
water hydration properties, pasting parameters, and elastic 
properties. In case of noodles, the intermediate particle size 
samples showed the highest breaking stress, hardness, and 
maximum resistance. In addition, the intermediate particle size 
was positively effective in reducing the cooking loss of rice 
noodles. This study can thus provide a positive opportunity for 
the food industry to develop a wider variety of gluten-free rice 
products by controlling particle size.

P14 -058

Characterization of partially milled brown rice at 
various degree of milling

Induck Choi1*, Hye-Sun Choi1, Seuk-Ki Lee1, Dong-Soo Choi2, 
Sea-Kwan Oh1, Sang-Ik Han1

1National Institute of Crop Science, RDA, Korea, 2National 
Institute of Agricultural Science, RDA, Korea

Brown rice cv. Baegjinju (BJJ), medium-waxy rice with amylose 
content of 10.0 g/100 g, was milled to 0, 1, 3, 5% degree of 
milling (DOM) to investigate the effects of DOM on physico-
chemical, cooked rice and storage properties. Ash and lipid 
contents decreased as the DOM levels increased, but a little 
difference in crude protein. Removing 1% of the most out bran 
layer significantly reduced the hardness of cooked brown rice 
from 32.2 g (0% DOM) to 15.08 g (1% DOM). The 5% DOM 
showed the highest peak viscosity, followed by 3, 1, and 0% 
DOM. Peak viscosity also increased at longer storage time. 
During 4 month’s storage, 1% DOM significantly increased free 
fatty acids (FFAs) formation, followed by 3% and 5% DOM, 
whereas 0% DOM showed the lowest FFAs accumulation. But, 
it was found that no difference in fatty acids composition 
profiles during the storage. Although the 1% DOM improved 
the texture of cooked rice, 1% DOM accelerated FFAs 
formation, whereas little changes in 0% DOM after storage 
compared to the initial. In addition, the 5% DOM showed a 
comparable to the 0% DOM. It implied the whole brown rice 
had a high potential storability for long-term storage.

P14 -060

A study of the quality characteristics of dried Korean 
rice cake by using perforation process

Yun-Sang Choi1*, Tae-Kyung Kim1, Hee-Done Choi1, Jong-Dae 
Park1, Hyun-Wook Choi1, Jung-Min Sung1

1Food Processing Research Center, Korea Food Research 
Institute, Korea

Garaedduk is the most widely consumed rice cake in Korea, 
and it is the main ingredient of tteokguk. However, the main 
component of rice cakes, starch, undergoes gradual retrogra-
dation with subsequent deterioration in texture. Thus, this 
study was conducted to investigate the quality of garaedduk, 
which were swelling used difference drying methods and 
with/without perforation. This study expected to find a 
suitable swelling method that prevents the loss of rice cake 
quality. The pH, color, moisture content, swelling yield, and 
textural properties of garaedduk were determined to investi-
gate the quality characteristics. Although hardness was the 
lowest in combined superheated steam drying and perforation 
process, the moisture content and swelling yield were the 
highest in combined with superheated steam drying and 
perforation process. A great retention in quality was found in 
superheated steam drying method and in perforation process. 
Thus, application of each drying method will vary depending 
on the way to consume garaedduk products. The combined 
superheated steam drying and perforation process might have 
advantage to be applied in a convenient food.
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Preparation of superfine broccoli powder and its 
application to raw noodle production

Do-Young Kim1*, Tae-Yeong Heo1, Seung-Soo Lee1, Dong-Un 
Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

The effect of jet-milling on the physical and sensorial proper-
ties of dried broccoli (DB) and its application to raw noodle 
were investigated. Coarse DB (D50=302.33 µm), fine DB (D50= 
42.57 µm), and superfine DB (D50=6.03 µm) were prepared via 
conventional sifting (150, 63 µm sieve) and jet-milling. 
Jet-milling was conducted with the milling pressure of 7 bars 
and 12,000 rpm. The jet-milled DB showed increase in fat 
binding capacity, water holding capacity, and water solubility. 
Quantitative descriptive analysis (QDA) with trained panelists 
resulted in sensorial properties of DB were also modified by 
jet-milling. The superfine DB showed smoother mouthfeel and 
increased sweetness. The color of superfine DB showed more 
brighter and neutral color. DBs with different particle size were 
applied to prepare noodle. The impact of particle size on 
physical and sensorial properties of prepared noodle were 
investigated.

P14 -063

Preparation of super-fine defatted rice bran and its 
application to jelly

Seung-Soo Lee1*, Do-Young Kim1, Tae-Yeong Heo1, Dong-Un 
Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Rice bran (RB) is a good source of nutrients including dietary 
fiber. Although rice bran is produced in large quantities as a 
by-product of rice milling, the addition of rice bran to food as a 
source of fiber has been restricted due to its rough texture in 
the mouth and bitter taste. We prepared superfine rice bran 
powder by serial sifting followed by jet milling. Coarse RB 
(D50=309 µm), fine RB (D50=98 µm), and superfine RB (D50=4.5 
µm) were prepared from defatted rice bran. Gelatin Jellies 
were prepared with different sized RBs. Texture profile 
analysis, moisture contents, brix, and sensorial properties were 
conducted to evaluate the properties of jelly with rice bran. 
The results indicated that superfine RB was a promising additive 
for enriching fiber while not changing physical or sensorial 
properties in the making of high-quality jelly.

P14 -062

Effect of various salt type on quality characteristics of 
samgyetang

Yun-Sang Choi1*, Tae-Kyung Kim1, Young-Boong Kim1, 
Ki-Hong Jeon1, Hyun-Wook Kim2

1Food Processing Research Center, Korea Food Research 
Institute, Korea, 2Animal Science and Biotechnology, 
Gyeongnam University of Science and Technology, Korea

Various salt types have been used to enhance flavor, tender-
ness, and juiciness of meat product and these salts used in 
commercial food are consist of refined, solar, and bamboo salt. 
This study was conducted to investigate quality characteristics 
of samgyetang by salt type and 2.0% (w/v) refined, solar, and 
bamboo salt brine were used in this study to marinate a 
chicken. The pH, salt concentration, water holding capacity, 
shear force, and sensory evaluation of chicken breast of 
samgyetang were determined to investigate the quality 
characteristics of meat. Although samgyetang with bamboo 
salt had higher value in thiobarbituric acid reactive substance 
used as index of lipid oxidation than samgyetang with refined 
salt, pH, water holding capacity, and overall acceptability of 
samgyetang with bamboo salt was the highest and salt con-
centration of samgyetang added bamboo salt was the lowest. 
Therefore, during samgyetang manufacturing process with 
marinated condition, bamboo salt could be used to improve 
the quality characteristics of product than other salt such as 
refined salt and solar salt.

P14 -064

Effect of pulsed electric fields treatment on the 
burdock for the preparation of burdock tea

Ye-Na Kim1*, Seung-Hyun Lee1, Kyung-Jin Hwang1, Dong-Un 
Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Conventional method of processing burdock tea requires 
strong heat treatment including roasting at 140-160°C oven for 
60-90 min. The thermal process is important for color and 
flavor of burdock tea, but also can induce unexpected compo-
nents including benzopyrene. The pulsed electric field (PEF) 
treatment was conducted to burdock with electric field 
strength of 0.5-2.5 kV/cm using a pulse width of 25 µs and 
pulse frequency of 50 Hz. PEF pretreated burdock was further 
dried (60°C, 6 h), roasted (160°C, 3 min) and brewed with 
distilled water (80°C, 3 min). The electric conductivity and ion 
leaching of the burdock were greatly increased as the field 
strength of the PEF was increased. In DPPH assay, radical 
scavenging ability (%) decreased as the field strength 
increased. Color and preference measurement demonstrated 
that PEF pretreatment increases the yellow index and overall 
acceptance of burdock tea (p<0.05).
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Effect of pulsed electric fields on the physical, 
chemical, and microbial properties of the fresh beef 
(eye of round)

Se-Ho Jeong1*, Yeong-Min Jung1, Doo-Hwan Moon1, Dong-Un 
Lee1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

The effect of pulsed electric fields (PEF) on the physical, 
chemical, and microbial properties of the fresh beef (eye of 
round) was investigated. The PEF treatments with a field 
strength of 0.5-2.0 kV/cm were applied to fresh beef. PEF 
resulted in the separation of muscle fiber and perimysium. The 
cutting force [N] and hardness [N/m2] were significantly 
decreased by PEF treatments (p<0.05). Troponin-T, a meat 
tenderization index, was also significantly reduced by PEF 
treatments. PEF treatments did not change the pH of beef 
(p<0.05). However, the color of PEF treated meat was different 
from that of control beef (p<0.05). The effect of PEF treatment 
on the microbial counts was also investigated using surface 
contamination method. The PEF treatment did not reduce the 
number of Escherichia coli and Saccharomyces cerevisiae
inoculated on the surface of beef.

P14 -067

Effect of water blanching on bioactive components, 
antioxidant activities, enzyme inactivation, microbial 
reduction, and surface morphology of Aruncus dioicus 
var. Kamtschaticus

Ah-Na Kim1*, Sung-Gil Choi1,2

1Division of Applied Life Science, Gyeongsang National 
University, Korea, 2Division of Food Science and Technology 
(Institute of Agriculture and Life Sciences), Gyeongsang 
National University, Korea

The effects of water blanching on bioactive components, 
antioxidant activity, enzyme inactivation, microbial reduction, 
and surface morphology of Aruncus dioicus var. kamtschaticus 
were investigated at different temperatures of 80, 90, and 98°C 
for time from 10 s to 10 min. Total phenolic and flavonoid 
contents and antioxidant activities of samples treated at all 
temperatures fist increased and then decreased with increa-
sing blanching time. The highest values of them were observed 
in sample blanched at 98°C for 30 s. Oxidative enzyme 
activities including polyphenol oxidase and peroxidase were 
most dramatically decreased in the first 10 s. The aerobic 
bacteria were not detected in the samples blanched at 80 and 
90°C after 30 s and 98°C after 20 s, and yeast and mold of all 
treatment samples were not detected. As a result, optimum 
blanching condition was found to be at 98°C for 30 s. The 
optimum blanching was too small to have much effect on the 
surface, but overtreatment at 98°C for 5 min leads to breaking 
and blurring of many cell walls. The optimum blanching causes 
variation in levels of some components, while overtreatment 
leads to significant deterioration of most compounds.

P14 -066

A study of improving texture of meat analogue by 
mixing various ingredients

Yun-Sang Choi1*, Do-Seung Kong1, Tae-Kyung Kim1, Ki-Hong 
Jeon1, Hee-Don Choi1, Jeong-Sun Hong1

1Food Processing Research Center, Korea Food Research 
Institute, Korea

Meat analogue (meat that replaces animal protein with vege-
table protein) has recently begun to gain attention in the world 
to replace meat protein to vegetable protein. However, 
because of its poor texture, It is necessary to conduct study for 
enhancing the quality of meat analogue. The goal of this study 
is to find a suitable texture ingredient that improves quality of 
meat analogue. This study was conducted with various 
ingredients used for food binder, and the control variables are 
carrageenann, alginic acid, isolated soy protein and wheat 
fiber. Each treatment combined with guar gum, konjac, pectin, 
carboxyl methyl cellulose (CMC), and Transglutaminase (TG). 
Each treatment was evaluated with the pH, cooking loss, color, 
reduction in diameter and thick, shrinkage percentage, and 
textural properties of meat analogue. As the final outcome, the 
treatment of combining TG leads the highest quality in terms 
of the shear force, juiciness, overall acceptability, and reduc-
tion in thick. Thus, combining of each ingredient will improve 
texture of meat analogue. The treatment that combined 
carrageenann, alginic acid, ISP, wheat fiber, TG might have 
advantage to improve texture.

P14 -068

Reduction of rutin loss in buckwheat flour by thermal 
treatments

Minsu Oh1*, Im Kyung Oh1, Suyong Lee1

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

Buckwheat is known to be high in flavonoid compounds, 
specifically rutin that is not found in other cereals. Therefore, 
buckwheat is considered to be the only crop for rutin intake. 
However, rutin in buckwheat is easily lost during processing by 
conversion into quercetin with a bitter taste by rutin-degrading 
enzyme. Thus, this study was carried out to reduce the rutin 
loss in buckwheat flour by inactivating the rutin-degrading 
enzyme with a variety of thermal treatments. When buck-
wheat seeds were separated into three different fractions (hull, 
bran, and flour) based on particle size, the bran fraction 
showed the highest contents of rutin. However, the addition of 
water dramatically increased the levels of quercetin and rutin 
was hardly detected. However, after buckwheat flour was 
thermally treated, the rutin loss was distinctly minimized. Thus, 
it appeared that the thermal treatments were effective in 
preventing the rutin loss in buckwheat flour. Therefore, this 
study can aid in applying buckwheat to various food products 
with beneficial health effects derived from rutin.
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An instrumental approach with artificial saliva for 
simulating oral breakdown of rice flour gels

Heesu Kim1*, Suyong Lee1

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

Mastication is a complex process in which the size of food is 
reduced and saliva is incorporated into bolus in the mouth. 
Since in vitro studies on the masticatory properties of foods are 
limited, the development of a mechanical simulator with saliva 
is needed to evaluate the structural breakdown of foods in 
mouth. In this study, the instrumental device with artificial 
saliva was developed to simulate food mastication and the 
masticatory properties of rice flour gels with different amylose 
contents were investigated in terms of tomographic and 
rheological characteristics. The masticatory peak forces were 
observed to gradually decrease during the chewing cycles. The 
rice flour gels with high amylose content showed the highest 
values of degradation rate that was more affected by cohe-
siveness than amylose contents and their hardness. Further-
more, the oral breakdown during mastication was confirmed 
by the tomographic analysis. As a result, this study can help to 
understand structural changes of foods during mastication by 
simulating the oral chewing process.

P14 -071

Texture classification of cooked rice and noodle for the 
elderly based on instrumental and sensory evaluation 

Heesu Kim1*, Seonkyeong Yang1, Im Kyung Oh1, Suyong Lee1

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

As the elderly population is increasing throughout the world, 
more extensive studies are needed to establish the criteria for 
controlling food texture for the elderly. This study was thus 
conducted to classify the texture of cooked rice and noodle 
depending on their mechanical and sensory hardness. The 
instrumental hardness of the cooked rice and noodle were 
measured by compression test with a spreadability cone probe 
and cutting-shear test with a blade probe, respectively. The 
cooked rice and noodle samples with a highly linear difference 
of hardness (R2=0.97 and R2=0.95, respectively) were subjected 
to the sensory evaluation that was carried out by 30 elderly 
participants aged 60-75 years. Highly good correlations (R2>0.9) 
were also observed between the instrumental and sensory 
hardness. Based on principal component analysis, the texture 
of the cooked rice and noodle could be successfully classified 
and provided with corresponding hardness range. The results 
obtained in this study may provide valuable information on the 
texture guidelines customized for the elderly.

P14 -070

Quality attributes of chestnut powder by drying 
methods

Jongjin Park1*, Jaejoon Lee1, Ibukunoluwa Olawuyi1, 
Seonggyu Woo1, Kyunglim Jang1, Taehyung Kim1, Wonyoung 
Lee1

1Kyungpook National University, Korea

In this study, three drying methods were used to produce the 
chestnut powder’s characteristics according to drying methods 
(hot air drying, freeze drying and infra-red drying). This paper 
focused on the hygroscopic properties that affect the storage 
stability of chestnut powder. So we compared the moisture 
content by setting different relative humidity conditions. 
Moisture contents at different water activities follow in the 
order FD>HD>ID. Mono-layer moisture contents were pre-
dicted by to be 0.0597-0.0890 H2O/g solid by GAB equation. 
R-square for GAB equation showed between 0.930-0.994. The 
reducing sugar result showed the highest value in IR dried 
sample. SEM structures showed freeze dried sample to have 
the smallest particles. From the results of experiment, it is 
considered that FD powder is the most hygroscopic and 
unstable dry powder during storage.

P14 -072

Study on optimization of pilot-scale extract of ginger 
(Zingiber officinale Rosc.) by enzymatic processing

Ae-Jin Choi1*, Dong-Geon Nam1, Mina Kim1, Pureum Im1, 
Sang Bum Kim1

1Functional Food and Nutrition Division, National Institute of 
Agricultural Science, Rural Development Administration, Korea

Ginger and ginger extracts are used extensively in the beverage 
and confectionary products such as jam, jelly, chocolate and 
wine. However, ginger contains 30% or more of fiber and 
starch content, so it has a low yield of extraction, and it is 
difficult to perform the filtration and concentration process in 
industry. The objectives of this study were to characterize 
physicochemical properties of ginger extract with ethanol 
depending on extraction methods (stirring, sonication, and 
reflux) and times (30, 60, and 120 min) and to investigate the 
optimum condition of pilot-scale extract processing (35 L) to 
increase solubilization efficiency of 6-gingerol and polysac-
charides. The optimum condition of ethanol extract processing 
was selected with reflux method for 2 h at 83°C. The water 
soluble index (WSI), total polyphenol (TP), total flavonoid (TF) 
and total gingerol (TG) of reflux method were 9.59, 4.75, 1.38 
and 6.50%, respectively; it was significantly higher above 1.6 
times than those of stirring. As the reflux extraction time 
increased, the value of WSI and contents of TP, TF, and TG increased. 
These results were similar in pilot-scale experiments.



621

2018 KoSFoST International Symposium and Annual Meeting

P14 -073

Different drying conditions on physicochemical 
characteristics and antioxidant activity of Quercus 
salicina Blume leaf powder

Seong Jin Hong1*, Ki Nam Yoon1, Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea

Drying conditions for Quercus salicina Blume leaf (QSL) using a 
hot air dryer at different drying temperatures (50, 60, and 
70°C) and times (1, 2, 3, 4 and 5 h) were investigated. After 
drying, it was ground to make powder (60 mesh) and its 
physicochemical characteristics and antioxidant activity were 
measured. Color, pH, water solubility index (WSI), water 
absorption index (WAI), total phenolic content (TPC), total 
flavonoid content (TFC) and DPPH free radical scavenging 
activity of QSL powder were determined. In color, L* values 
decreased with increasing drying temperatures and times. All 
dried samples, there were no significant differences in pH and. 
a*and b* values. The highest WSI, WAI and DPPH radical 
scavenging activity were observed in QSL dried at 60 and 70°C 
for 2 h and after that they reached to the constant level. For 
TPC and TFC, the higher values were determined in 60 and 
70°C than 50°C for 2 to 3 h and then the contents decreased 
with increasing drying times. Therefore, drying at 60°C for 2 h 
would be a good condition for dried QSL, based on the content 
of TPC, TFC and antioxidant activity.

P14 -075

Polyphenol oxidase inactivation in potatoes using 
microwave-powered cold plasma treatment

Joo Hyun Kang1*, Si Hyeon Roh1, Ye Jung Jeon1, Sea C. Min1

1Department of Food Science and Technology, Seoul Women’s 
University, Korea

Effects of microwave-powered cold plasma treatment (MW- 
CPT) on inactivation of polyphenol oxidase (PPO) in potatoes 
for surface to volume ratio, fluorescence, pH, change of color 
and browning index (BI) during storage were investigated. PPO 
extract from potatoes was treated for different treatment time 
and PPO residual activity (RA) were modelled using Weibull 
model. Air was used to produce MW-CP. Potatoes were treated 
with MW-CP at 900 W for 40 min. The PPO extract was treated 
with different power (500, 600, 800, or 900 W) for different 
time (0, 10, 20, 30, or 40 min). When the surface to volume 
ratio of MW-CPT potatoes was higher, RA was lower (p<0.05). 
MW-CPT showed red shift and lower fluorescence intensity 
than untreated (NT). MW-CPT didn't affect pH (p>0.05). L* of 
MW-CPT potatoes was higher than NT (p<0.05), decreased for 
storage time (p<0.05). a* and b* didn’t significantly difference 
after MW-CPT. b* didn’t show a significant difference for 
storage time (p<0.05). The BI of MW-CPT potatoes showed 
lower than NT (p<0.05). The R2 of Weibull model were 0.84, 
0.76, and 0.80 at 500, 600, and 800 W, respectively. This study 
showed that MW-CPT can effectively inactivate PPO in 
potatoes.

P14 -074

Influence of inlet air temperatures and carrier agents 
on the physicochemical properties of yuzu juice 
powder produced by spray drying

Gloria Orantes1*, Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 plus 
Program, Graduate School of Chonnam National University, 
Korea

The influences of different inlet air temperatures (150, 160, 
and 170°C) and different carrier agents on physicochemical 
properties of yuzu (Citrus junus Tanaka) juice powders by spray 
drying were investigated. Carrier agents were used as followed; 
maltodextrin 10%, MD; gum Arabic 10%, GA; combination of 
maltodextrin 7% and gum Arabic 3%, MD-GA. The highest yield 
was observed in GA at 160°C. MD-GA showed the highest value 
of water solubility index at 150°C inlet air temperature and 
lower pH was observed at 170°C of inlet temperatures. 
Increase in inlet temperatures led to a significant decrease in 
bulk density, moisture content, DPPH radical scavenging 
activity, vitamin C, and L* values. Highest phenolic content was 
observed with GA at 170°C of inlet temperature. Whereas low 
values of flavonoid content were observed in MD-GA. Thus, GA 
and 160°C inlet temperature would be utilized to maintain 
higher physicochemical properties of the powder sample. 
Different carrier agents and inlet temperatures also signifi-
cantly influenced drying yields.

P14 -076

Effects of puffing on extraction yield, crude saponin 
content and antioxidant capacity of American ginseng 
(Panax quinquefolius)

Min Soo Kim1*, Sung Joon Jeon1, Sung Won Choi2, Chang 
Nam Kim3, Byung yong Kim1, Moo-Yeol Baik1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food and Culinary Arts, 
Osan University, Korea, 3Department of Hotel Baking 
Technology, Hyejeon University, Korea

Panax quinquefolius (PQ) was mainly grown in the US and was 
known effective for fatigue, immunity, and so on. These effects 
were caused by ginsenoside, which was a unique saponin 
component of ginseng. Puffing increases pressure and tempe-
rature to remove water and induce porous structure and 
chemical conversion. Therefore, the purpose of this study was 
to investigate the effect of puffing on extraction yield, crude 
saponin content and antioxidant ability of PQ compared to 
Panax ginseng (PG). Samples were puffed at various pressures 
and then extracted with 70% ethanol. The extracts were 
concentrated and dissolved in distilled water, and analyzed. 
Canadian PQ (CPQ) was bulkier than American PQ (APQ). Raw 
CPQ showed relatively higher extraction yield, crude saponin 
content and antioxidant ability than those of raw APQ. After 
puffing, extraction yield, crude saponin content and antioxidant 
ability were increased in both ginsengs but puffing pressure did 
not greatly influence. Antioxidant ability, especially, dramatically 
increased with puffing in both ginsengs.
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P14 -077

Evaluation of pea protein isolate on rheological 
properties of pork myofibrillar protein gel with 
microbial transglutaminase

Chang Hoon Lee1*, Ji Seon Choi1, Koo Bok Chin1

1Department of Animal Science, Chonnam National University, 
Korea

This study was conducted to evaluate rheological properties of 
pork myofibrillar protein (MP) with pea protein isolate (PPI) 
and transglutaminase (TG). After MP mixtures were made at 
different PPI levels (0.5 and 1.0%) with TG. Cooking yield (CY, 
%), gel strength (gf), viscosity, SDS-PAGE and microstructure 
were measured. TG treatments showed lower CY than the 
others without TG. Gel strength values of MP with TG was 
higher than those of Non-TG treatments. Viscosity was the 
highest in MP with PPC 1.0% with TG treatment. Increased 
levels of PPI with TG tended to improve the shear stress values. 
The result of SDS-PAGE showed that myosin heavy chain (MHC) 
had appeared at molecular weight 195 KDa, and biopolymers 
had been formed above the gel of TG treatments. Scanning 
electron micrographs showed that structures with ice crystals 
had been made on the surface of PPI 1.0% with TG. In 
conclusion, the addition of PPI and TG has a positive effect on 
rheological properties of MP gels and it might be applied for 
the meat products as a water binding and textural agents.

P14 -079

Investigation of the characteristics of mixed fruits 
drinks

DongHo Kim1*, HyunKyoung Jeong1

1Icheon-si Agricultural Technology Center, Korea

Recently, the market size of NFC (not from concentrate) 
squeezed juice is growing. Our study was conducted to 
investigate the characteristics of beverage made by mixing 
peach and pear. The content of solid content was higher with 
the content of peach. The most important factor determining 
the quality of fruit juice is browning. In the mixed drinks of 
peach and pear, browning appeared to be related to peach 
content in mixed drinks. Similar results were obtained with 
mixed peach and apple beverages.

P14 -078

Evaluation of ingoing levels of sodium nitrite on pH, 
color and residual nitrite of low-fat pork sausages 
during refrigerated storage

Geonho Kim1*, Koobok Chin1

1Department of Animal Science, Chonnam National University, 
Korea

This study was performed to figure out how the residual nitrite 
(RN) level was affected by the ingoing levels of the sodium 
nitrite (NaNO2) during storage. Low-fat sausages (LFSs) were 
prepared with different ingoing levels of NaNO2 with 4 
treatments (N50=50 ppm NaNO2; N100=100 ppm NaNO2; 
N150=150 ppm NaNO2; N200=200 ppm NaNO2). During 
refrigerated storage of LFSs, the pH, color values (L*, a*, b*) 
and RN levels were measured. The pH values of N150 and 
N200 were higher than those of N100 (P<0.05). The redness 
(a*) values of N200 were the highest and those of N50 were 
lowest among treatments (P<0.05). The yellowness (b*) values 
of N50 were the lowest and those of N200 was highest among 
treatment (P<0.05). And, b* values of LFSs decreased with 
increased storage time (P<0.05). The RN levels were 
proportional to the ingoing level of NaNO2, resulting in 
decreasing order: N200, N150, N100, and N50 (P<0.05). The 
higher the ingoing nitrite level, the higher the removed level of 
nitrite during the early storage time. These results indicated 
that RN level depends on the ingoing nitrite level so that the 
RN levels of LFSs should be monitored for the safe meat 
products.

P14 -080

Micro grinding and 3D printing techniques for 
establishing ready-to-disperse brick-type constructs of 
food materials

Jin-Kyu Rhee1*, Yonghyun Kim1,2, Hyeona Kang1, Seyeun 
Hwang1, Haeun Park1, Jimin Seok1, Juyeong Jung1, Ye-eun 
Han1, Hyung Sun Yoon1,3

1Department of Food Science and Engineering, Ewha Womans 
University, Korea, 2Department of Electrical, Electronic 
Communication, and Computer Engineering, Chonnam 
National University, Korea, 3Gradute Program in Biomaterials 
Science and Engineering, Yonsei University, Korea

The potentialities of 3D printing technology are discussed from 
technical and research-oriented perspectives for industrial 
manufacturing of a variety of food products. However, food- 
based materials for 3D printing are still limited in terms of eating 
qualities, nutritional values and functionality as well as industrial 
production. Therefore, this uprising issue on alternative food 
processing techniques especially focused on the exploration of 
new food materials. In this work, fabrication parameters were 
characterized and optimized to improve printability, quality and 
efficiency of manufacturing foods. First, carbohydrates/protein- 
based food materials were cryo-powdered to render an amor-
phous shaped, micronized-materials with characterization. 
Subsequently, modification of structure with this micro-sized 
food materials has been re-crystallized by controlling water 
contents and heat. Then, bonding materials has been formulated 
and jetted onto the carbohydrates/protein-based food powders 
to be polymerized. Construction of cohesive micro-sized geo-
metry through combining materials with controllable parameters 
was optimized by the responsive surface methodology.
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P14 -081

Improvement of method for preparing liposomes by 
using environment-friendly solvent

Sung-Chul Hong1,2*, Chi Rac Hong1,3, Song Yi Koo1, So Young 
Lee1, Kyungsu Kang1, Pahn-Shick Chang2,4, Cheol-Ho Pan1

1Systems Biotechnology Research Center, KIST Gangneung 
Institute of Natural Products, Korea, 2Department of 
Agricultural Biotechnology, Seoul National University, Korea, 
3Convergence Research Center for Smart Farm Solution, KIST 
Gangneung Institute of Natural Products, Korea, 4Center for 
Food and Bioconvergence, and Research Institute of 
Agriculture and Life Sciences, Seoul National University, Korea

One of the huddles in the food and pharmaceutical industries 
is the processing of various products containing bioactive 
materials that have poor solubility in water. For that reason, 
liposomes have been widely used as a delivery carrier for 
improving the bioavailability of entrapped bioactive materials 
in the pharmaceutical industry. However, in food industry 
liposome system has been poorly used, because widely used 
methods for manufacturing liposomes include many organic 
solvents which are not allowed in the food industry. In this 
study, to overcome these limitations, novel method for 
manufacturing liposomes is developed using the safe solvents 
allowed by the food safety regulation. The morphological 
characterization revealed that manufactured liposomes were 
very even sized droplets that were near 100 nm. The physical 
properties of the liposome with the safe solvent manufactured 
in this study are similar to those of the conventional method. 
We expect that our new method for manufacturing liposome 
using environment-friendly solvent can be widely used in the 
food industry to process the nanonized food products for 
improving stability and absorption of bioactive materials.

P14 -083

Evaluation of system for development of pre-process 
of fresh-cut ginseng for export

Kihyun Kwon1*, Seoyoung Jeon1, Jonghoon Kim1, Jungmin 
Sung1

1Korea Food Research Institute, Korea

The demand for Korean ginseng is high, mainly in East Asia, but 
more than 70% is exported in processed products to avoid 
decomposition by moisture and soil pollution and damage 
during distribution. This study intended to analyze the optimal 
fresh-cut ginseng process in freshness and safety. We analyzed 
the cleanness, dehydration rate, loss rate, chromaticity, and 
bacterial count. The whiteness of the controlled group (tum-
bler) and 8-stage treated group was 47.2±7.6 and 44.3±2.9 
before cleaning and 62.3±3.9 and 60.6±3.0 after cleaning, 
respectively. The 8-stage treated group had the better cleaning 
level at 16.3 than the controlled group at 15.1. The loss rate 
was 45.4% for the treated group and 20% after stage 7 and 
minimum figures after stages 8 and 9 for the treated group. 
Regarding the chromaticity, the controlled group showed an 
increased L value after cleaning and drying while the treated 
group showed the decreased a value before cleaning and after 
drying. The total bacterial count was 4.18 log CFU/g in the 
controlled group and 3.53 log CFU/g in the EW+CIO2 mixture. 
In all tests, the treated group offered the better condition for 
fresh-cut ginseng production than the controlled group.

P14 -082

Physicochemical properties and antioxidant activities of 
commercial heat-treated Asian pear juices at different 
temperatures

Gui-Hun Jiang1*, Jong-Bang Eun1, Su Jung Hwang2

1Department of Food Science and Technology and BK 21 Plus 
Program, Graduate School of Chonnam National University, 
Korea, 2Faculty of Herbal Food Cuisine and Nutrition, Daegu 
Haany University, Korea

The physicochemical properties and antioxidant activities of 
commercial heat-treated Asian pear juices (HAPJs) were 
investigated. HAPJ1 was extracted from fresh Asian pears (FAP) 
and sterilized at 75°C for 1 h, HAPJ2 was extracted after heating 
FAP at 121°C for 4 h and sterilized at 75°C for 1 h, and HAPJ3 
was done after heating FAP at 150°C for 4 h and sterilized at 
75°C for 1 h. It was implied that HAPJ1 showed the highest 
lightness and yellowness and the lowest browning index. For 
soluble solids content, no significant differences were observed 
among all commercial HAPJs. But, the highest total phenolic, 
flavonoid and arbutin contents and ABTS radical-scavenging 
activity were determined in HAPJ2. HAPJ3 showed the lowest 
pH and the highest titratable acidity content, which was 
evidenced by the highest citric acid, malic acid and formic acid 
content. It was also found that sucrose, fructose and glucose 
were major sugars and K and Mg were major minerals found in 
HAPJs. In conclusion, heating at 121°C before extracting would 
be good to manufacture heat-treated Asian pear juices which 
have high antioxidant activity.

P14 -084

Effects of milling methods on physicochemical 
properties of whole wheat flour

Min-Jeong Kang1*, Mi Jeong Kim1, Han Sub Kwak1, JeongAe 
Heo1, Yang Soo Byeon1, Sang Sook Kim1

1Korea Food Research Institute, Korea

The aim of this study was to investigate the influence of milling 
methods (Jet mill: JM and Hammer mill: HM) on physico-
chemical and properties of whole wheat flour (WWF) and 
dough using three domestic wheat cultivars (Keumkang: K, 
Jokyung: J, and Anzeunbangi: A). The color, particle size, starch 
damage (SD), falling number (FN), water absorption index 
(WAI), water solubility index (WSI), pasting and Mixolab pro-
perties, and dough extensibility were measured. Significant 
differences were observed on FN, color, WAI, WSI, and SD in all 
WWFs (p<0.001). The mean particle size of WWF by HM (K: 
224.9 µm; J: 172.4 µm; A 90.17 µm) were larger than by JM (K: 
68.47 µm; J: 75.24 µm; A: 29.61 µm). Peak viscosity of WWF 
milled with HM (K: 749 cP; J: 763 cP; A: 963 cP) were higher 
than those of JM (K: 711 cP; J: 667 cP; A: 565 cP). No difference 
between two milling methods was found in extensibility of 
Jokyung and Anzeunbangi, while extensibility of Keumkang 
WWF by JM (43.34 mm) was higher than that by HM (39.17 
mm). Overall results summarized by principal component 
analysis showed that physicochemical properties of WWFs 
were more influenced by milling methods than by cultivars.
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P14 -085

Optimization of processing conditions to enhance 
functionality of curcumin from Curcuma longa L.

Jin-Kyu Rhee1*, Haeun Park1, Juyeong Jung1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea

The objective of this study was to clarify the optimal proces-
sing condition that can increase the functionality of curcumin 
in Curcuma longa L. Curcuma longa is a spice with a rich source 
of polyphenolic compounds, namely curcumin. Curcumin acts 
as an antioxidant, anti-inflammatory, anti-carcinoma, antimi-
crobial and antiviral. The physicochemical properties of Cur-
cuma longa powder, antioxidant ability and total polyphenol 
content of Curcuma longa extract were investigated depends 
on the grinding temperature (ambient and cryogenic), the 
speed of grinding (1,,500, 2,000, 2,500, 3,000, and 3,500 rpm), 
and extraction method (ultrasonic extraction and microwave- 
assisted extraction). The particles were visualized by scanning 
electron microscope, and the shape of the particles of cryo-
genic grinding samples was more spherical. A particle size 
analyzer was used to measure the size of the particles. It has 
been proven that the faster speed used for grinding can create 
the smaller particle sizes. Cryogenic grinding and microwave 
assisted extraction method can increase the antioxidant 
capacity (examined by DPPH and ABTS assays) compared to the 
ambient temperature and ultrasonic extraction.

P14 -087

Evaluation for digestibility characteristics of enzyme 
treated green whole brown rice

Jaesang Song1*, Sunghyuk Bang1, Jiyeong Son1, Jeontaek 
Lim1, Gyiae Yun1, Ki-Hwan Park1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Green whole brown rice richly contains fiber, vitamins and 
minerals but it would be difficult to digest for some elderly 
people. This study was conducted to evaluate changes in 
digestibility properties of green whole brown rice treated with 
cellulose based enzyme. Rice were soaked in 0.3% enzyme 
solution, steamed in cooker, rapidly cooled, and then digestive 
properties, degree of gelatinization and starch content were 
measured. Sensory evaluation of steamed rice was performed 
with the elder. The degradation breakdown was reduced by 
24% and the retrogradation of starch was delayed. Amylose 
content was increased by 21%, and RDS content by 18%. SDS 
content was decreased by 12% and the RS content was 7 times 
higher than brown rice. The chewiness of enzyme treated 
green rice was 20% higher than brown rice. These results 
suggest that it is possible to improve digestion and texture 
characteristics while preserving the nutrients by enzyme 
treatment of green whole brown rice.

P14 -086

Characteristics of rice powder by cultivars and drying 
methods.

Jae Jun Lee1*, Jong jin Park1, Ibukunoluwa Olawuyi1, Ji Soo 
Shin1, Joo Hyung Oh1, One Hui Han1, Won Young Lee1

1Kyungpook National University, Korea

In this study, the quality characteristics of rice powder were 
investigated according to the country cultivars (Oryza sativa
subsp. Japonica (JP), Oryza sativa ‘Calrose’ (CL) and Oryza 
sativa subsp. Indica (IN)) and drying methods. Three different 
drying methods used to produce the rice powders were; hot air 
drying (HD), freeze drying (FD) and infra-red drying (ID). In 
order to examine moisture sorption isotherms, the rice 
powders were stored in different relative humidity (11, 33, 58, 
75, and 84%), at 25°C. Initial moisture contents were higher in 
order of ID> FD> HD regardless of cultivars. Overall, FD powder 
presented high equilibrium moisture contents in JP and CL. 
However, equilibrium moisture of IN was slightly influenced by 
drying methods. Mono-layer moisture contents were 0.90- 
0.120 g H2O/g solid (JP), 0.86-0.124 g H2O/g solid (CL), 0.076- 
0.079 g H2O/g solid (IN) by GAB equation. The water solubility 
and swelling capacity were not significantly different between 
the cultivars and drying methods. The L values of all varieties 
were higher in order of FD>HD>ID. Amylose content was 
highest in the order of IN>CL>JP.

P14 -088

Comparative study of production of amorphous silica
by chemical and enzyme treatments from black rice 
husk 

Soo In Ryu1*, Mi Kyoung Lee2, Jean Kyung Paik3, Min Ho 
Lee1,2

1Department of Food Technology and Services, Eulji 
University, Korea, 2Eulji Life Science Co., Ltd., Korea, 
3Department of Food and Nutrition, Eulji University, Korea

This study investigated amorphous silica production from black 
rice husk. For the activated silica, black rice husk samples were 
submitted to a chemical pre-and post-treatment using HNO3

and ClO2 and enzyme treatment. All the products obtained 
were characterized in terms of silica content, particle size 
distribution and morphology. Purity from black rice husk using 
HNO3 extraction method was 93% silica, ClO2 extraction 
method was 27% silica, and enzyme treatment method was 
25.6% silica. The structure is amorphous.
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P14 -089

Determination of the shelf-life of seasoning products 
containing squid and mushroom

Su-Yeon Back1*, Jeong-Ryong Do1

1Korea Food Research Institute, Korea

This study was designed to establish the shelf-life of seasoning 
products containing squid and mushroom. Quality changes, 
including growth of microorganisms, physicochemical, and 
sensory evaluation, were measured periodically in seasoning 
products kept at temperatures of 4, 25, and 35°C for 8 months. 
Aerobic and coliform bacteria were not growing in the 
seasoning products during the whole storage period. In terms 
of color, L-value (lightness) did not change at 4°C during the 
storage period, although it decreased at 25 and 35°C for 8 
months. The pH level and total acidity did not remarkably 
change during the storage period regardless of storage 
temperature. The TBA value did not change during the storage 
period, whereas the VBN value increased. Scores in sensory 
evaluation of seasoning products decreased during storage but 
overall acceptance did not show significant difference for 8 
months. The pH level, VBN value, L-value, and overall accep-
tance were selected as the criteria for shelf-life establishment 
of the seasoning products. Based on these parameters, 
especially the L-value, the shelf-life of the seasoning products 
was likely to be 14 months when stored at 25°C.

P14 -091

Quality characteristics of mushroom (Pleurotus eryngii) 
by different cutting methods and drying methods

Yun-Sang Choi1*, Mi-Seon Kim1, Eun-Ji Choi1, Jae-Yong Kim1, 
Hyun-Wook Choi1, Jung-Min Sung1, Jun-Seok Kum1, Jong-Dae 
Park1

1Korea Food Research Institute, Korea

This study was carried out to investigate the quality characte-
ristics of mushroom (Pleurotus eryngii) by different cutting 
methods and drying methods. Mushrooms were cut into 1/8 
sliced bar shape (PE1), width 1 cm sliced shape (PE2), 1×1 cm 
rectangular shape (PE3), height 1 cm cylindrical shape (PE4), 
1×1×1 cm cube shape (PE5). Drying methods were freeze 
drying (FD), vacuum dry oven (VD) and hot air dry oven (30°C, 
HAD). Moisture contents of non-drying mushroom showed 
88.41- 88.76% range and was not significantly different in all 
cutting shapes. Moisture contents of each cut mushroom 
showed to be high in the order of HAD>VD>FD. PE3 was the 
highest moisture contents in FD. In Hunter color’s value, L value 
showed to be high in the order of Non-drying>FD>HAD>VD 
depending on the drying methods. The L value of PE1 was the 
lowest value regardless of drying method. The values of all 
samples showed the (-) value except for PE1 of VD. The b 
values showed the highest in all sample of VD. Rehydration 
ratios of FD samples were not significant differences in cutting 
shapes. Both PE4 by VD and PE1 by HAD showed the highest at 
5.92 and 8.09.

P14 -090

Chlorination and UV-TiO2 photocatalysis sequential 
treatment to improve disinfection effect and reduce 
residual chlorine in fresh-cut celery

Sohee Yoon1*, Dayoung Kwon1, Jeong Un Kim1, Jiyong Park1

1Department of Biotechnology, Yonsei University, Korea

Chlorine-based disinfection methods have been widely used in 
fresh produce industry, but there is concern about the safety of 
chlorine remaining in fresh produce after treatment. UV-assisted 
TiO2 photocatalysis (UVTP) treatment was carried out following 
the chlorination to increase disinfection effect and decompose 
the residual chlorine. Fresh-cut celeries were treated with 
chlorination alone or sequential treatment of chlorination and 
UVTP (chlorine-UVTP). Total aerobic bacteria (TAB) and chlo-
rine concentration after treatments were investigated. The 
chlorine-UVTP treatment showed significantly higher reduction 
and lower residual chlorine compared to the chlorine treat-
ment alone. The sequential chlorine-UVTP treatment for 20 
min with chlorine concentration of 50 ppm resulted in 
decrease of 1.87 log CFU/g in TAB of fresh-cut celery. Residual 
chlorine concentration significantly decreased after UVTP 
treatment. Chlorine-UVTP treatment did not change the physi-
cochemical properties of the celery. Sequential combined 
treatment of chlorination and UVTP can be a practical method 
of increasing microbial safety and reducing residual chlorine 
without changing the quality of fresh produce.

P14 -092

Effects of UV and high hydrostatic pressure treatment 
on the stability of nanostructured lipid carriers

Kyeong Soo Kim1*, Seo Yoon Oh1, Jeong Un Kim1, Jiyong 
Park1

1Department of Biotechnology, Yonsei University, Korea

Nanostructured lipid carriers (NLCs) are a potential delivery 
system to incorporate lipophilic bioactive compounds in 
functional beverages. As the demand for minimal processing 
has been increased in food industry, the stability of NLCs under 
non-thermal sterilization was investigated. Curcumin-loaded 
NLCs were prepared by high-speed homogenization and 
ultrasonication using glyceryl tristearate and soybean oil with 
emulsifiers. Changes in physical characteristics of NLCs were 
evaluated by measurement of particle size (PS), polydispersity 
index (PDI), zeta potential (ZP), and encapsulation stability (ES) 
after UV and high hydrostatic pressure (HHP) treatment. There 
was no noticeable difference in PS, PDI, and ZP of NLC after UV 
treatment for 20 min. ES slightly decreased over treatment 
time, resulting in 92% of curcumin remained in NLCs after 20 
min. In addition, the HHP-treated NLCs to 450 MPa showed no 
remarkable difference in PS, PDI, ZP, and ES values. From the 
results, it was confirmed that UV and HHP treatment did not 
adversely affect the physical properties of NLCs. In conclusion, 
NLCs could be applied to beverage which is supposed to be 
subjected to non-thermal sterilization.
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Quality characteristics of peach jelly by adding mixed 
gelling agents

Gayeong Park1*, Kyung-Mi Kim1, Yong-Sik Cho1, Ha-Yun Kim1

1Department of Agrofood Resources, National Academy of 
Agricultural Science, RDA, Korea

This study was performed to investigate the quality charac-
teristics of peach jelly by adding various gelling agents (locust 
bean gum, carrageenan, maltodextrin, and xanthangum). The 
mixture of gelling agents was added to peach jelly at five levels 
and their effects on physicochemical properties, texture 
properties, and sensory properties were measured. The pH and 
sugar content increased, but the total acidity decreased 
significantly with the increasing level of mixed gelling agents 
added. There was no significant difference in water activity 
(0.980-0.984) as the level of mixed gelling agents increased. 
Lightness, redness and yellowness significantly decreased with 
the higher amount of mixed gelling agents in the peach jelly. 
The springiness, cohesiveness, and chewiness of the texture 
properties of peach jelly were increased as the addition level of 
mixed gelling agents increased. The overall acceptance of 
sensory evaluation of the peach jelly was higher in adding 
mixed gelling agents 2.0%. From the results, it could be 
suggested that the addition of mixture gelling agents at level of 
2.0% to peach jelly is positive acceptance and improvement of 
sensory and physicochemical properties.

P14 -095

Quality properties of aronia by freezing and thawing 
conditions

JiHyun Park1*, Yong-Sik Cho1, Kyung-Mi Kim1, HaYun Kim1

1Department of Agrofood Resources, National Academy of 
Agricultural Science, Korea

In food industry, freezing storage has been important process 
for maintaining properties of food materials. In this study, we 
investigated the quality changes according to the freezing 
thawing method and varieties of Aronia. Aronia was frozen at 
-20 and -40°C and immersion freezing at -40°C immediately 
after harvest and thawed at low temperature (LT), room 
temperature (RT), flowing water and microwave. The hardness 
of aronia was highest other temperature when frozen by 
immersion freezing (-40°C). Drip loss was lower other condi-
tions. the Drip loss of aronia was lowest immersion freezing 
(-40°C). Color value, pH, acidity and sugar content were not 
significantly depending on the freezing and thawing conditions. 
There were not significant differences in DPPH radical scaven-
ging, ABTS+radicalua scavenging, total phenol and total 
flavonoid depending on the freezing and thawing methods. As 
a result, immersion freezing affects the properties of aronia 
and other properties were not difference in the quality change 
depending on the freezing and thawing method.

P14 -094

Development of garlic powder with enhanced microbial 
safety and sensory characteristics using high 
hydrostatic pressure processing

Seokjae Lee1*, Dongseok Jung1, Il-Bum Park1, Jiyong Park1

1Yonsei University, Korea

Garlic is widely used in powder form and is generally produced 
by grinding after air drying of garlic slices. However, traditio-
nally processed garlic powder has problems with microbial 
safety and characteristic pungent flavor. In this study, micro-
biologically safe garlic powder with less pungent flavor was 
produced using high hydrostatic pressure (HHP) treatment, wet 
grinding and freeze drying. The inactivation effect of HHP 
treatment on total aerobic bacteria (TAB) and alliinase activity 
after HHP treatment was evaluated. The number of TAB in 
HHP-untreated garlic powder was 4.22 log CFU/g. However, 
after HHP treatment at 400, 500, and 600 MPa for 5 min, the 
number of TAB in garlic powder decreased to 1.95, 1.88, and 
1.62 log CFU/g, respectively. Relative alliinase activity was 
significantly reduced with increased pressure compared to the 
HHP-untreated control. As the treatment pressure increased, 
total phenol contents, ABTS radical scavenging activity and 
reducing capacity of the HHP-treated garlic powder increased. 
This study suggests that HHP treatment can be used to produce 
garlic powder with higher microbial safety, less pungent garlic 
flavor and higher antioxidant activity.

P14 -096

Effect of heating time on functional compounds and 
antioxidant properties of Lonicera japonica Thunb.

Geonhui Park1*, Jungu Lee1, Ji Yeon Kim1, Yoon Hyuk Chang1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

The objective of this study was to elucidate the effect of 
heating time (30, 60, 90, 120, and 150 min) on functional 
compounds (phenolics, flavonoids, and organic acids) and 
antioxidant properties of Lonicera japonica Thunb. (LJ) at 100˚
C. Total phenolic and flavonoid contents in LJ were significantly 
increased after heat treatment (30-150 min). The analysis of 
individual phenolic acids by HPLC revealed that chlorogenic 
acid and caffeic acid contents in heat-treated LJ (HTLJ) for 
30-120 min were significantly higher than those of control, 
indicating conversion of bound polyphenols into free forms. 
According to HPLC experiment on flavonoids analysis, rutin and 
quercetin contents in HTLJ for 150 min were significantly lower 
than those of control. In the analysis of organic acids by HPLC, 
an increase in quinic acid content in HTLJ for 30-150 min was 
found, which could be related to the hydrolysis of chlorogenic 
acid during heat treatment. DPPH and ABTS radical scavenging 
activities and FRAP values showed that heating at 100˚C for 
30-150 min can improve the antioxidant properties of LJ.
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P14 -097

Effects of different heating methods on 
physicochemical properties of whole grains

Eun Jung Kang1*, Yu-Jin Han1, Byeong-Jin Jang1, Ye-Ju Park1, 
Seong-Su Park1, Jae-Kwon Lee1

1Department of Food Science and Biotechnology, Kyonggi 
University, Korea

The objective of this study was to evaluate the effects of 
hot-air cooking, roasting and microwave heating on processing 
suitability of whole grains with different grain characteristics. 
Appearance of heated whole grains showed darker color with 
slightly puffed structure. Scanning electron microscopy showed 
that heated whole grains had a number of air cells inside of 
endosperm which formed during cooking. However, the size of 
air cells and thickness of cell walls varied depending on heating 
methods as well as variety of whole grains. Hot-air cooking 
resulted in the highest expansion of whole grain. Moisture 
content of whole grains ranged from 1.28 to 3.59% when 
cooked either by hot-air or roasting, whereas ranged from 4.25 
to 6.45% by microwave heating. Waxy brown rice cooked with 
hot-air showed the highest water absorption indices, mean-
while germinated barley had the highest water solubility 
indices due to dissolution of gelatinized starches as well as 
water soluble compounds in germinated endosperm.

P14 -099

5-Hydroxymethylfurfural contents and antioxidant 
capacity of puffed Rehmannia glutinosa

Yeji Kwon1*, Wooki Kim1, Senugmin Yu1, Insu Ban1, Sooyeon 
Choi1
1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea

Nine time-steamed root of Rehmannia glutinosa (NRG) has 
been widely used as a traditional medicine in Asia. Previous 
studies have shown that NRG has anti-carcinogenic, anti-inflam-
matory, and anti-oxidant effects. However, the traditional 
production of NRG is a high-cost and time-consuming process 
comprised of the repetition of steaming and drying for a 
month. Therefore, the simple and fast processing of Reh-
mannia glutinosa (RG), yet with higher yield of active com-
pounds, for the commercialization is needed. In this regards, 
the current study investigated the influence of puffing process 
on RG for the increment of active components and antioxidant 
activity. RG was puffed at a pressure of 687, 785, 883, or 981 
kPa. The relative degree of puffing process was determined by 
the analysis of Maillard reaction product, 5-hydroxymethyl-
furfural (5-HMF). Antioxidant capacity of extracts of puffed RG 
was measured by ABTS method. The results exhibited that 
5-HMF contents of RG increased under puffing pressure, 
resulting in proportional increment of antioxidant capacity. The 
current observations indicate that puffing is a novel process for 
RG application as a food ingredient.

P14 -098

Improvement of functional compounds and antioxidant 
properties of Lonicera japonica Thunb. after high 
pressure treatment

Jungu Lee1*, Geonhui Park1, Taehee Lee1, Yoon Hyuk Chang1

1Department of Food and Nutrition, Kyung Hee University, 
Korea

The present study was carried out to analyze the influence of 
high pressure time (1, 5, 10, 20, and 40 min) on functional 
compounds (chlorophylls, carotenoids, phenolics, and flavo-
noids) and antioxidant properties of Lonicera japonica Thunb. 
(LJ) at 400 MPa. High pressure-treated LJ (HPLJ) for 1 min had 
the highest content of total chlorophyll and total carotenoid, 
but the highest content of total phenolic was found in HPLJ for 
5 min. All of the phenolic acid contents (chlorogenic acid, 
caffeic acid, 4,5-dicaffeyolquinic acid, and 3,5-dicaffeoylquinic 
acid) in HPLJ were significantly higher than those of control. 
Likewise, according to the analysis of individual flavonoids, the 
contents of rutin, quercetin, and luteolin in LJ were significantly 
elevated after high pressure treatment at all the periods. In 
antioxidant properties, all of the obtained results (DPPH, ABTS 
radical scavenging activities, and FRAP) showed that high 
pressure treatment can improve antioxidant capacities of LJ 
regardless of pressure time. 

P14 -100

Fermented-rice-bran extracts improve the quality 
characteristics and storage stability of the 
Korean-style-fried chicken sauce

Kwangho Choi1*, Hojeong Jeong1, Geutae Kim1, Sumin Ha1, 
Yuna Park1, Jeongmin Lee1, Gi Dong Han1

1Department of Food Science and Technology, Yeungnam 
University, Korea

The aim of this study was to investigate the quality characte-
ristics and storage stability of the Korean-style-fried chicken 
sauce fortified by fermented-rice-bran extracts (FRBE). The 
quality characteristics of the sauce for Korean-style-fried- 
chicken were investigated during storage over 2 weeks at 37°C. 
The total phenol and GABA content of the sauces were also 
analyzed. The FRBE added groups showed was increased 
depending on the amount of FRBE added. The control group 
showed increased number of bacteria after storage of day 6, 
but the FRBE added group suppressed this increase. The color 
and rheological values of the FRBE added groups were not 
significantly different to those of the control group. There were 
no significant differences between the control and FRBE added 
groups in the overall acceptance as sauce for Korean-style-fried 
chicken. The total phenol, antioxidant activity and GABA con-
tents of the FRBE added groups were higher than that of 
control group, indicating that these effects appear to be due to 
the added FRBE. Taken together, FRBE seemed to improve the 
quality characteristics, storage stability and functionality of the 
sauce for Korean-style-fried chicken.
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Experimental design and analysis of response surface 
method using R statistical program

Eunju Jung1*, SoHyun Kim1, DongLee Hong1, YangBong Lee1

1Pukyong National University, Korea

Response surface method (RSM) is used to estimated the 
combination effect of several independent variables for a large 
number of variables, and derives a value that reaches the 
optimum level by varying the levels of the independent 
variables and the respective variables. The main methods used 
in the response surface method are divided into five experi-
mental designs: Simplex, Factorial, Rotatable, Central Composite, 
and Box-Behnken designs. The five methods have different 
advantages and disadvantages, and their applications in food 
related researches are also different. Among the various 
statistical analysis methods, the R statistical program can be 
used to estimate the relationship between the response 
variables from the data to obtain a predictable numerical 
expression and to see how the response variable affects the 
value of the variables. Based on these data, optimal conditions 
and optimal values are obtained and applied to the food 
industries. Based on the understanding of RSM and experi-
mental designs, it can be applied to statistical programs to 
provide optimum information for various fields of food 
industries.

P14 -103

Effect of drying methods on the quality characteristics 
of chili powder

Dain Kim1*, Hyeokhwan Song2, Deawon Kang2, Kihwa Kim2, 
Minjeong Kang1, Jiyoon Jeong1, Sanghyeok Lee1, Misook Kim1, 
Yoonhwa Jeong1, Youngseung Lee1

1Department of Food Science and Nutrition, Dankook 
University, Korea, 2Korea National Food Cluster, Korea

The objective of this study was to investigate the quality 
characteristics of chili power dried by either air (AD), freezing 
(FD), or microwave vacuum dryers (MVD). All the procedures of 
drying were identical for the production of chili powders 
except the dryers used. Proximate analysis, pH, solubility, 
particle size, nutrients, physical properties, and sensory analysis 
were performed. No significant differences were observed for 
the proximate analysis among the drying methods used. The 
pH of dried products were lower for AD compared to the FD or 
MVD, showing 5.0. The highest values in solubility were found 
for the FD chili powders, while the lowest values in vitamins B1 
and B2 were observed for the AD. The contents of niacin and 
vitamin C were lower for the MVD. The mineral contents of P, 
Mg, Mn, Cu and Zn   were significantly lower than those of FD. 
The highest values in cohesiveness were found for MVD, 
showing 0.28. Sensory evaluation showed no significant diffe-
rence in characteristics when chill powders dried by three 
drying methods was applied to cooked food.

P14 -102

Optimization of processing conditions to enhance the 
functionality of coffee bean extract

Jin-Kyu Rhee1*, Xuanyan Jin1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea

The purpose of this study is to clarify the optimal processing 
condition that can maximize the functionality of the coffee 
bean extract. The physicochemical properties, functional com-
ponents, and radical scavenging activity of coffee bean extract 
were analyzed according to the origin of coffee beans (Arabica
species), degree of roasting (green bean, light, medium and 
dark), grinding temperature (ambient and cryogenic), and 
extraction method (hot-water and microwave-assisted extrac-
tion). As a result, the particles were visualized under scanning 
electron microscope (SEM), and the cryogenic-ground samples 
were more spherical. Kenyan coffee bean showed the highest 
amount of total polyphenol. The microwave-assisted extraction 
(MAE) method increased the antioxidant capacity compared to 
the general hot water extraction method. In summary, this 
study showed that cryogenic grinding and microwave-assisted 
extraction method could enhance the functionality of coffee 
bean extract.

P14 -104

Quality characteristics of indeterminate processing 
tomato varieties suitable for cultivation in greenhouse 

Ji Su Yoon1*, Myung Kwon Kim2, Da Hye Kim1, Choon Gil 
Kang1, Hyeon Wee Kim1

1R&D Center, Ottogi Corporation, Korea, 2Tomato Research 
Center, Korea

Tomato (Solanum lycopersicum) varieties are classified as fresh 
or processing, and indeterminate or determinate. Globally 
commercial processing tomato varieties are determinate 
tomatoes suitable for open field cultivation which are easy to 
be processed because of having thick flesh and good 
storability. Korean farmers grow only indeterminate fresh 
tomatoes suitable for cultivation in greenhouse because there 
is a lot of precipitation in summer. So it’s impossible to grow 
tomatoes in the open field. Therefore, new indeterminate 
processing tomato varieties which could grow in greenhouse 
were bred and the quality characteristics were analyzed. 
Among the varieties bred for five years from 2013 to 2017, 
‘OTTOGI Tomato 1’ with the best quality has a red color, high 
round shape, soluble solid content of 5% and firmness of 0.56 
kg/cm2. And, after being processed to puree, Bostwick viscosity 
was 46mm (@ 12 °Bx, 20°C, 30 s) and HunterLab a/b value was 
2.2. Also, it had a disease resistance to TYLCV, ToMV, Fusarium 
and Leaf spot. It showed similar quality characteristics to 
commercial determinate processing tomatoes.
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Quality characteristics of dongchimi added with 
vegetable juices

Seung Joo Lee1*, Yunjin Cho1

1Department of Culinary and Food Service Management, 
Sejong University, Korea

In this study, dongchimi using three-hr pickled or fresh radish 
were prepared by adding dongchimi vegetable juices for a 
short period fermentation time. The quality characteristics of 
prepared dongchimi samples were investigated using physio-
chemical analysis (pH, titratable acidity, soluble solids, salinity, 
and chromaticity), texture profile analysis, total viable cell and 
lactic acid bacteria count, and consumer preference tests. The 
four different types of samples were fermented at 4, 15 and 
25°C. All sample except the sample made with fresh radish 
without vegetable juice reached the optimum pH (3.90-4.20) 
and TA (0.25±0.05%) levels over 15 days at 4°C, 2 days at 15°C, 
18 h at 25°C. By addition of vegetable juice, the fermentation 
period was reduced more than four days from the previous 
study at 15°C. The dongchimi made with pickled radish with 
vegetable juice was scored the highest ratings on all preference 
attributes such as appearance, aroma, taste, texture and 
overall by 40 consumers.

P14 -107

Physicochemical and functional properties of subcritical 
water extract of blueberry during storage at different 
temperatures

So Jung Youn1*, Jin-Kyu Rhee2, Myong-Soo Chung2, Hyungjae 
Lee1

1Department of Food Engineering, Dankook University, Korea, 
2Department of Food Science and Engineering, Ewha Womans 
University, Korea

Physicochemical and functional properties of subcritical water 
extract (SWE) of blueberry harvested in Korea were investi-
gated. The SWE extract was stored at 5, 15, and 25°C for 12 
weeks. During storage, the physicochemical and functional 
properties of the SWE extract were evaluated: pH, sugar 
content, moisture content, color change, total polyphenol 
content (TPC), total flavonoid content (TFC), total anthocyanin 
content (TAC), DPPH radical and ABTS radical scavenging 
capacities. pH and sugar content of the SWE extract were not 
significantly different during storage at all temperatures. The 
moisture content and brightness significantly increased. TPC 
and TFC of the SWE extract significantly increased and 
significantly decreased during storage at 25°C, respectively. TAC 
significantly decreased in the following order, at 25°C>15°C> 
5°C. ABTS radical scavenging capacity of the SWE extract 
decreased for the first 6 weeks, and increased during the 
following weeks at 25°C. DPPH radical scavenging capacity of 
the SWE extract was significantly changed at 25°C. Conse-
quently, the physicochemical and functional properties of the 
SWE extract of blueberry was the most stable at 5°C.

P14 -106

Physicochemical and functional properties of subcritical 
water extract of aronia during storage at different 
temperatures

So Jung Youn1*, Jin-Kyu Rhee2, Myong-Soo Chung2, Hyungjae 
Lee1

1Department of Food Engineering, Dankook University, Korea, 
2Department of Food Science and Engineering, Ewha Womans 
University, Korea

Physicochemical and functional properties of subcritical water 
extract (SWE) of aronia harvested in Korea were investigated: 
pH, sugar content, moisture content, color change, total poly-
phenol content (TPC), total flavonoid content (TFC), total 
anthocyanin content (TAC), DPPH radical and ABTS radical 
scavenging capacities. The SWE extract was stored at 5, 15, or 
25°C for 12 weeks. pH of the extract significantly increased. 
But, sugar and moisture content of the extract were not 
significantly different during storage at all temperatures. The 
brightness of the extract significantly increased for the first 10 
weeks, and decreased for the last two weeks at all tempera-
tures. TPC and TFC of the extract significantly increased for the 
first 8 weeks at 5 and 25°C. TAC of the extract significantly 
decreased at 25°C. ABTS radical scavenging capacity of the 
extract was not significantly change for the first 10 weeks, and 
increased for the last two weeks at all temperatures. DPPH 
radical scavenging capacity of the extract was not significantly 
changed at all temperatures. Consequently, the physicoche-
mical and functional properties of the SWE extract of aronia 
was the most stable at 5°C.

P14 -108

Characteristics of functional brown rice produced by 
parboiling and microwave drying

Hyeeun Gwon1*, Wenyan Huang1, Boksil Song1, Jaeyoung 
Choi1, Dongkyu Lee2, Seongwon Seo2, Jaemin Lee2, Jongseong 
Jeong3, Yoon-hee Chang1, Jinah Hwang1

1Department of Food and Nutrition, College of Natural 
Sciences, Myongji University, Korea, 2BioRizen, Korea, 
3Riceteck, Korea

Brown rice (BR) is well known for its functional properties; 
however, it is considered unsuitable for consumption in 
modern diet owing to its hard texture, low digestibility, and 
high lipid peroxidation. In this study, we investigated the physi-
cochemical properties, and cooking and storage characteristics 
of functional BR prepared by parboiling (100°C, 15 min) and 
microwave drying (166-222°C) processes. These processes 
significantly increased resistant starch (RS) content by 1.5-folds 
and dietary fiber (DF) content by 1.8-folds; enhanced umami 
taste, assessed using electronic tongue, by 10%; and decreased 
hardness, assessed using texture analyzer, by 10%. Additionally, 
irrespective of the storage duration, these processes remar-
kably decreased acidity and bacterial counts in the parboiled 
BR group compared to that in the BR group. Presumably, 
higher RS and DF contents, enhanced umami taste, and longer 
shelf-life of BR would help patients with obesity and diabetes, 
and industries developing relevant high-value food products.
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Improvement of shelf-life and resistant starch content 
of Oryza sativa L. produced by stabilization-drying 
process

Boksil Song1*, Jaeyoung Choi1, Hyeeun Gwon1, Dongkyu Lee2, 
Seongwon Seo2, Yong Bin Bae3, Yoon-hee Chang1, Jinah 
Hwang1

1Department of Food and Nutrition, College of Natural 
Sciences, Myongji University, Korea, 2BioRizen, Korea, 3Korea 
Federation of Rice Bran, Korea

Resistant starch (RS), one of dietary fibres, naturally occurs in 
foods or is produced by retrograded starchy foods such as 
brown rice. It has been reported to act like a water-soluble 
dietary fibre owing to its low digestion and absorption, 
producing useful metabolites, which are beneficial for insulin 
resistance, blood glucose, fat accumulation, and lipid meta-
bolism. In this study, we investigated the moisture content, 
resistant starch content, acidity and bacterial counts according 
to different storage duration of brown rice, half-milled rice, 
white rice and rice gum produced by stabilization-drying (SD) 
process. Rice was conducted by SD process [cold-hot cycle, 
irradiation of far infrared and ultraviolet rays for 18 min drying 
in a closed chamber] with moisture, odor, and impurities 
exhaust system, followed by air-drying. SD process decreased 
moisture content, acidity and bacterial counts for 30-day 
duration in all types of rice and increased resistant starch 
content by 44-97% in BR and HR. In conclusion, SD process 
provides longer shelf-life and food safety by inhibition of 
bacterial growth and lipid peroxidation and potentially health 
benefits by increasing RS.

P14 -111

Study of antimicrobial activities on the yuja (Citrus 
junos) by supercritical carbon dioxide extraction

Seo A Jung1*, Eun Ji Kim1, Gyehwa Shin1

1Department of Food and Nutrition, Kunsan National 
University, Korea

Yuja (Citrus junos) belongs to a citrus fruit with a special flavor 
and yellow or green color depending on the degree of ripening. 
Yuja seeds account for about 15% of the total weight of whole 
Yuja fruits and are discarded in Yuja products such as tea, juice 
and jam. Previous studies have suggested that phytochemicals 
such as flavonoids are concentrated in Yuja seeds. In this study, 
supercritical carbon dioxide extraction was used to produce 
antimicrobial compounds. Generally, supercritical fluids have 
similar densities and gas-like viscosities to liquids. In super-
critical fluids, supercritical carbon dioxide is safe for human 
being, and critical pressures and temperatures are suitable for 
extracting special compounds of Yuja. The main objective of 
this study was to evaluate the antimicrobial activity of 
flavonoid fractions derived from Yuja seeds by supercritical 
carbon dioxide extraction. The extracts showed active anti-
microbial effect against S. aureus and E. coli tested by a disc- 
diffusion method.

P14 -110

Preparation and characterization of acid treated 
cultivated wild Panax ginseng (CWPG) at atmospheric 
and high hydrostatic pressure (HHP)

Janghwan Kim1*, Moo-Yeol Baik1, Byungyong Kim1, Sungwon 
Choi2, Changnam Kim3

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food and Culinary Arts, 
Osan University, Korea, 3Department of Hotel Baking 
Technology, Hyejeon College, Korea

Cultivated wild Panax ginseng (CWPG) has been reported to 
have a higher content of ginsenoside than ginseng. This study 
investigated the effect of acid treatment at atmospheric and 
HHP condition on ginsenoside profiles and antioxidant proper-
ties of CWPG. For acid treatment, 1 M acetic acid, 0.5 M 
ascorbic acid, 0.5 M citric acid, 0.5 M oxalic acid and 0.2 M HCl 
were used. The acid treatment was carried out at atmospheric 
and 550 MPa for 15 min. Both samples were neutralized to pH 
4.75 using 2 M NaOH. Atmospheric-acid treatment did not 
show significant difference in the ginsenoside profile. In case of 
HHP-acid treatment, HCl and oxalic acid treated CWPG showed 
a drastic decrease in major ginsenosides. Atmospheric acid 
treatment tended to increase total phenolic compound and 
DPPH radical scavenging activity, while total flavonoid decreased. 
The HHP-acid treatment showed a similar tendency to the 
atmospheric-acid treatment. The increase of active ingredient 
of CWPG through atmospheric and HHP-acid treatments would 
play a major role in pioneering and expanding the domestic 
and world market of high value-added food using CWPG.

P14 -112

Observation of curcumin-loaded nanoemulsion 
stabilized by maltodextrin and ultrasonic 
homogenization

Eun Ji Kim1*, So Young Jeon1, Gyehwa Shin1

1Department of Food and Nutrition, Kunsan National 
University, Korea

Curcumin-loaded nanoemulsions (Cur-NEs) were prepared 
using MCT oil and various biopolymer as coating materials by 
ultrasonic homogenization. Cur-NEs was characterized by 
measuring the mean droplet size, polydispersity index and zeta 
potential at different ratio of lecithin and maltodextrin con-
centrations. The ultrasonic homogenization affected the 
particle formation and its droplet size. Cur-NEs was also 
stabilized by lecithin and maltodextrin. Physicochemical 
properties including curcumin content, physical stability and 
storage stability of Cur-NEs were evaluated at 4 and 25°C for 30 
days. Treatment time of ultrasonic homogenization was 
significantly affected the stability of Cur-NEs. The morphology 
of the Cur-NEs was observed by transmission electron micro-
scopy (TEM).
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Astringency reduction in black chokeberry (Aronia 
melanocarpa) juice by biopolymers and ultrasonic 
homogenization

So Young Jeon1*, Duk Gon Kim1, Gyehwa Shin1

1Department of Food and Nutrition, Kunsan National 
University, Korea

Black chokeberry (Aronia melanocarpa) is one of the most 
abundant sources of polyphenols in a variety of plant foods. 
The beneficial effect of chokeberry on health has been 
suggested by polyphenols. It has been suggested that poly-
phenols contribute to pharmaceutical and health benefits 
because of their ability as powerful antioxidants. However, 
there is strong astringency such as dryness and wrinkling of the 
oral surface by tannin. In this study, biopolymers were used to 
interact with polyphenolic compounds. The purpose of this 
study was to evaluate the effectiveness of astringency reduc-
tion using various biopolymers and ultrasonic homogenization. 
The morphology of the complex of biopolymer and chokeberry 
juice was observed by transmission electron microscope (TEM) 
and scanning electron microscope (SEM). The antioxidant 
activity of 2,2-diphenyl-1-picrylhydrazyl (DPPH) was measured 
for each biopolymer complex containing chokeberry juice. 
Based on our results, the complex of biopolymer and choke-
berry juice has the potential to reduce astringency.

P14 -115

Physical properties of mixtures of rice flour and biji 
power subjected to heat-moisture treatment (HMT)

Hyun-Seok Kim1*, Yeongran Jeong1, Jin Boo Jeong2

1Department of Food Science and Biotechnology, Kyonggi 
University, Korea, 2Department of Medicinal Plant Resources, 
Andong National University, Korea

Recent study demonstrated that the heat-moisture treatment 
(HMT) of wet biji developed its apparent viscosity under 
continued shear and heating. This study investigated the 
physical properties of rice flour-HMT biji powder mixtures to 
develop a biji porridge base. Rice flours (normal and waxy 
types) and HMT biji powders were prepared by wet-milling and 
heating for 3 h at 120-160oC, respectively. Biji powder dried at 
80oC was used as a control of HMT biji powder. Rice flour-HMT 
biji powder mixtures (70:30, w/w) were characterized with 
respect to solvent retention capacity (SRC), solubility, swelling 
power, and pasting viscosity. Rice flour-HMT biji powder 
mixtures exhibited higher SRC at all SRC solvents than rice flour 
alone. Within rice flour-biji powder mixtures, SRC of HMT biji 
powders was higher than that of the control. Relative to 
normal or waxy rice flour alone, solubility was higher for 
normal rice flour-biji powder mixtures, while the opposite 
trend was observed for waxy rice flour-biji powder mixtures. 
Also, pasting viscosities were lower for rice flour-biji powder 
mixtures. Overall results suggested that HMT biji powder was 
proper for a biji porridge base.

P14 -114

Fabrication and optimization of methionine-loaded 
hydrogel beads for increasing total polyphenol content 
in broccoli spouts

Sung Jin Park1*, Sung Hee Park1

1Industrial Technology Research Group, World Institute of 
Kimchi, Korea

Recently, many studies were conducted to increasing bioactive 
compounds on broccoli sprouts by added to methionine (Met). 
However, Met not absorbed in plants as non-polar amino acid 
and poor solubility. In this study, we investigated the effects of 
solubilized Met and fabricated Met-loaded hydrogel beads for 
increasing polyphenol content in broccoli sprouts. Initially, Met 
was solubilized in polyvinyl alcohol (Met-PVA) and measured 
the polyphenol content. Broccoli sprouts on Met-PVA had a 
higher polyphenol concentration (20.34 µg/mg) than sprouts 
on non-solubilized Met (12.61 µg/mg). In process of hydrogel 
formulation, 3% sodium alginate was selected because of bead 
formation and water content (81% for 7 days). Broccoli sprouts 
was grown in Met-PVA loaded alginate hydrogel beads 
(Met-hydrogels) for 7 days. Polyphenol content of broccoli 
sprouts on Met-hydrogels was higher than Met-PVA as 33.14 
µg/mg. DPPH radical scavenging activity was also showed (IC50 
16 µg/mg). These results indicated that solubilized Met- 
hydrogels could improve the methionine adsorption of broccoli 
sprouts, leading to enhance polyphenol concentration.

P14 -116

Enhancing bioavailability of curcumin and ginger with 
cryogenic treatment

Jin-Kyu Rhee1*, Ye-eun Han1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea

In this study, the effects of freeze drying and cryogenic grinding 
for curcumin (Curcuma longa L.) and ginger (Zingiber officinale 
Rosc.) in terms of bioavailability and antioxidant have been 
studied. Curcumin and ginger have been traditionally used in 
herbal medicines for the treatment of various illnesses as an 
antioxidant, anti-inflammatory, antimicrobial. New food pro-
cessing need to be developed to deliver nutraceuticals, improving 
stability and bioavailability. To improve bio-absorption rate of 
curcumin and ginger, we compared hot-air drying ground 
powder and cryogenic ground powder through measuring 
permeability by Parallel artificial membrane permeability assay 
(PAMPA) in vitro. Permeability of curcumin and ginger compo-
nents was analyzed by liquid chromatography. Also, particle 
image and size were measured by Scanning Electron Micro-
scope (SEM) and laser diffraction particle size analyzer. Hot air 
drying and gounded powder was bigger and more uneven than 
freeze drying and cryogenic grounded powder. As a result, we 
concluded that freeze drying and cryogenic grinding are 
efficacious to improving antioxidant and bioavailability.
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P14 -117

Mucin extraction from mud fish and physicochemical 
properties of its extract

Soo Youn Kim1*, Jeong Won Cho1, Moo Yeol Baik1, Young 
Tae Hahm2, Byung Yong Kim1

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food System Biotechnology, 
Chung-Ang University, Korea

The purpose of this study was to investigate the extract yield of 
mucin in mud fish and its physicochemical characteristics. 
Among various concentrations of ethanol, acetone, and 
aluminum sulfate solvents, 90% ethanol produced the highest 
concentration of mucin. The mucin aqueous solutions showed 
very high elasticity, and the elasticity was higher as the 
concentration of mucin extract was increased. The Gram- 
negative bacteria had more effective antimicrobial activity of 
mucin than Gram-positive bacteria. Antioxidant capacity of 
mucin extract also showed higher value. According to the 
viscoelasticity, antimicrobial ability, and antioxidant properties 
of mucin extracted from mud fish, it can be utilized as a 
potential of functional material.

P14 -119

Characteristics of maesil wine depending on 
manufacturing processes and aging

Jeong-Won Cho1*, Soo-Youn Kim1, Byung-Yong Kim1, 
Hyun-Seok Kim2

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food Science and 
Biotechnology, Kyonggi University, Korea

The purpose of this study was to compare the amygdalin 
content, color characteristic, pH, total acidity, and alcohol 
contents of maesil wine made with different manufacturing 
processes. The process of maesil wine was followed a general 
method of making red wine. The wine was made from maesil 
chung, mixed with maesil and sugar for 3 months, and maesil
was remained or removed from maesil chung before fermen-
tation. Amygdalin contents of all wine was gradually decreased 
during aging for 3 months, and the content of wine removed 
maesil was lower than the other. Only b value in wine with 
maesil was increased during aging, and the other color values 
showed no significant changes in both of wine. Also, wine 
removed maesil was lower L and higher b value than the other. 
pH and total acidity of wine was not significantly changed in all
maesil wine in manufacturing processes and aging. The alcohol 
contents of maesil wine was ranged 9.87-10.93% and there 
was no significant difference in the processes and aging. In this 
study, removal of maesil results reduction of amygdalin con-
tent but different methods of maesil wine did not significant 
influence on physicochemical properties.

P14 -118

Changes in characteristics of maesil liquor depending 
on aging

Jeong-Won Cho1*, Soo-Youn Kim1, Byung-Yong Kim1, 
Hyun-Seok Kim2

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food Science and 
Biotechnology, Kyonggi University, Korea

The purpose of this study was to compare the amygdalin 
content, color characteristic, pH and total acidity of maesil
liquor according to different manufacturing processes. Maesil
was immersed in Korean diluted liquor for 3 months, after 
which maesil liquors, including no maesil, maesil, or maesil
flesh alone (removing without seeds) were aged for 3 months. 
Amygdalin contents of all maesil liquors gradually decreased 
during aging. The a and b values were increased, and the L 
values were decreased during aging period in maesil liquor 
with maesil. The same trends were observed in the case of 
removal of maesil, after aging of 1 month, but color charac-
teristics were not significantly different among treatments. 
During aging, the pH of maesil liquor was not significantly 
changed in all maesil liquors. Total acidity of maesil liquor 
without maesil was decreased, while the opposite trends were 
found in maesil liquors with maesil and maesil flesh without 
seeds. Overall results suggested that the presence and absence 
of maesil or maseil seed within maesil liquors did not affect 
their characteristics.

P14 -120

Extraction of flavonoid apigenin from parsley by 
combined treatment of intense pulsed light and 
subcritical water extraction

Boyeong Seok1*, Hyewon Mok1, Nayeon Kim1, Yugyeong 
Kim1, Huiju Kim1, Minjung Ko1, Myong-Soo Chung1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea

Apigenin which is one of the main flavonoids in parsley is 
known to have anti-cancer, antioxidant, and anti-inflammatory 
effect. Subcritical water extraction (SWE) is eco-friendly and 
efficient for extraction of nonpolar flavonoids due to the 
dielectric constant of water. In this study, we investigated 
optimum condition for extraction of apigenin from parsley by 
SWE with intense pulsed light (IPL) pretreatment. SWE was 
performed at temperature range of 170 to 200°C for 15 min 
using Dionex Accelerated Solvent Extractor (ASE, Model 350). 
IPL pretreatment was conducted at 800 V and 1,200 V for 15 s, 
90 s, and 120 s. Apigenin was quantitatively analyzed using 
HPLC. The combined treatment of IPL and SWE was performed 
at 200°C which showed the highest extraction efficiency 
(6.34±0.16 mg/g dried parsley). A slight increase in apigenin 
content was observed in the combined treatment on parsley, 
the highest yield was observed at 1,200 V for 120 s (7.80±0.94 
mg/g dried parsley).
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Physicochemical and antioxidant properties on various 
enzyme treated aronia extract

Ji Yeon Park1*, Han-Seok Choi1, Mi-Yeon Lee1, Bo-Ram Park1

1Department of Agro-food Resources, National Institute of 
Agricultural Sciences, Korea

This study carried out to investigate the effect of various 
commercial enzyme treatment on physicochemical anc anti-
oxidant quality properties of aronia extract. Enzyme treated 
aronia extract prepared with different enzyme composition 
(pectin lyase, pectin esterase, cellulase, and tannase) and 
added level (0-0.5%, v/w). Enzyme reation was proceeded at 
60°C during 4 h. The yield of extract was calculated from aronia 
puree extract with reactant weight and the physicochemical 
properties such as color, soluble solids and reducing sugar of 
the juice were investigated. Total phenolic compounds content, 
total tannin content, anthocyanin content, and DPPH radical 
scavenging activity were also analyzed to analyze the anti-
oxidant compounds contents and antioxidant activity of 
enzyme treated aronia extract.

P14 -123

Physicochemical quality characteristics of rice 
isomaltooligosaccharides (IMO) manufactured by 
commercial enzyme

Ju-Yeon Kim1*, Han-seok Choi1, Bo Ram Park1

1Department of Agro-food Resources, National Institute of 
Agricultural Sciences, Korea

The aim of this study was to investigate the effect of enzyme 
composition and reaction time on the physicochemical quality 
properties change during manufacture of rice Isomaltooligo-
saccharides (IMO). IMO were prepared from rice and water 
mixture at the ratio of 1:4 and enzyme retreatment using by 
commercial enzyme, liquefying, saccharifying, transglycosylate 
enzyme. Experimental group A and B were segregated accor-
ding to different enzyme composition. Experimental group A; 
Termamyl SC 0.3% (v/w) at 90°C for 1 h, AMG 300L 0.3% (v/w), 
Novamyl 0.3% (v/w) and Transglucosidase L 0.3% (v/w). 
Experimental group B; Termamyl SC 0.3% (v/w) at 90°C for 1 h, 
AMG 300L 0.2% (v/w), Novamyl 0.2% (v/w), Promozyme D2 
0.2% (v/w) and Transglucosidase L 0.3% (v/w), Enzyme reaction 
of rice hydrolyste was performed for 0, 1, 6, 24, 48 h at 60°C. 
The reducing sugar content, dextrose equivalent, and total 
soluble solids of the reactants increased with increasing 
reaction time. The carbohydrate composition and amount of 
isomaltooligosaccharides with degree of polymerization(DP) 2 
to DP 7 in the rice hydrolysate were examined by TLC and 
HPLC.

P14 -122

Quality changes of passion fruit tea according to heat 
treatment

Kyoung-Ok Jeong1*, Ki Myong Kim1

1Department of Food and Nutrition, Honam University, Korea

In this study, passion fruit tea was prepared according to 
different roasting times (0, 3, 5, 10 and 15 min) and its quality 
characteristics were investigated. Total polyphenol(TPH), 
kaempferol and protocatechuic acid (PCA) contents increased 
with increasing roasting time, whereas cyanidin-3-glucoside 
(C3G) content decreased. The PCA contents of the samples 
ranged from 5.60±0.2 to 21.67±0.8 mg%, and the highest 
content (21.67±0.8 mg%) was found at the 5 min of roasting 
treatment. As the roasting time increased, antioxidant activity 
as well as TPH contents increased. The 15 min roasting 
treatment also had the highest total antioxidant activity at IC50 
585±7.1 ug/mL. Color b* value increased with increasing 
roasting time, whereas color a* value decreased. Finally, based 
on sensory evaluations, the 5 and 10 min roasting passion fruit 
peel tea had the best overall quality. The potential of the 
passion fruit peel tea used as a functional food ingredient has 
been identified.

P15 -001

Determination of polybrominated biphenyls (PBBs) in 
food by gas chromatography coupled to electron 
ionization high-resolution mass spectrometry

Jieun Lee1*, Choonshik Shin1, Tae Sook Lim1, Jin Seong Yang1, 
Sheen-Hee Kim1, Jang Duck Choi1, Gil-Jin Kang1

1Food Contaminants Division, National Institute of Food and 
Drug Safety Evaluation, Ministry of Food and Drug Safety, 
Korea

We have developed a gas chromatography/electron ionization 
high-resolution mass spectrometry with selected ion moni-
toring (GC/EI-HRMS-SIM) method for the determination of 6 
polybrominated biphenyls (PBBs). Several essential parameters 
were examined including extraction methods, extraction 
solvent, clean-up methods and GC/EI-HRMS-SIM conditions. 
The separation was performed on a DB-5HT column (15 
m×0.25 mm×0.1 μm). The qualitative and quantitative analyses 
were carried out in electron impact (EI) selected ion 
monitoring (SIM) mode based on the most abundant two 
isotope peaks of the repective molecular ions (m/z 625.5371 
(M+4), 627.5351 (M+6) for PBB 153, 154, 155, 159, 169, m/z 
705.4456 (M+4), 707.4436 (M+6) for PBB 180 and m/z 
637.5774 (M+4), 639.5754 (M+7) for 13C12-PBB 153). The 
developed method was validated in accordance with specific 
requirements defined by European Commission as descirbed in 
the regulation 2014/589/EU. The EPA method 1613 was also 
used as reference. Especially, accuracy of the method was 
evaluated using 13C12-PBB 153 as internal standard.
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The method validation ergot alkaloids in food by 
LC-MS/MS

Eun A Chong1*, Hye-Young Park1, Bom Nae Lee1, Sheen Hee 
Kim1, Jang Duck Choi1, Gil Jin Kang1

1Food Contaminants Division, National Institute of Food & 
Drug Safety Evaluation, Ministry of Food and Drug Safety, 
Korea

Ergot alkaloids are mycotoxin produced by fungi of the 
Claviceps genus, mainly by Claviceps purpurea. The aim of this 
study is to optimize the liquid chromatography-tandem mass 
spectrometry method for determination of ergot alkaloids in 
cereal and cereal-based food. A LC-MS/MS method is validated 
for six major ergot alkaloids as ergometrine, ergosine, ergota-
mine, ergocornine, ergocryptine, ergocristine and their epimers 
(-inines) in food samples. The analytical method uses an 
solvent extraction, purification and mass spectral acquisition is 
done in the positive ion mode applying multiple reaction 
monitoring for ergot alkaloids. Recovery values for the 12 ergot 
alkaloids spiked into food matrices at levels 20, 50, and 100 μg/kg. 
This method validation accomplished selectivity, accuracy, 
precision, limit of detection, limit of quantitation and linearity 
in cereal and cereal-based food.

P15 -004

Emulsifying properties of casein preparation extracted 
from low-fat milk for organic processed food uses

Yeon Kyeong Byun1*, Se Hee Hwang2, Jin Hee Lee1

1Department of Food Science and Biotechnology, CHA 
University, Korea, 2College of Pharmacy, Chung-Ang 
University, Korea

The aim of this study was to investigate the emulsifying 
properties of casein preparation (CP) extracted from low-fat 
milk in o/w emulsions using pH-shifting, ultimately trying to 
apply it to the natural surfactant for organic processed food 
uses on behalf of sodium caseinate (SC). The CP was separated 
from low-fat milk by adding citric acid for coagulation and 
dissolved by dipotassium phosphate, the purpose of which was 
to be used as food additives for organic processed food. The 
10% (w/w) palm oil-in-water emulsions with various protein 
concentrations were prepared using a high-pressure homoge-
nizer. Emulsifying properties were analyzed by particle size, 
zeta-potential and confocal laser scanning microscope (CLSM). 
At emulsion concentrations of above 0.75% (w/v), the particle 
size and CLSM image of CP was estimated to be as good as that 
of SC at the diameter of d4,3<1 µm. The zeta-potential of both 
were measured to be below -30 mV at all concentrations, 
showing no significant differences between the two, demon-
strating the emulsifying and stabilizing capability of CP at 
concentration of above 0.75% (w/v) as much as those of SC, 
suggesting the role for organic processed food uses.

P15 -003

Fibrinolytic activities of the bred Korean melon fruits 
(Cucumis melo var. makuwa) extract

Ye Rin Lee1*, Se Hee Hwang2, Jin Hee Lee1

1Department of Food Science and Biotechnology, CHA 
University, Korea, 2College of Pharmacy, Chung-Ang 
University, Korea

Cucumisin, known to be one of the fibrinolytic and thermost-
able alkaline serine proteases, was extracted and partially 
isolated from the bred Korean melon fruits (Cucumis melo var. 
makuwa). A new method has been developed to enrich the 
fibrinolytic activity of the extracted protease, proved by the 
solubilization of fibrin clot, which was formed by the reaction 
of fibrinogen and thrombin. The quantitative fibrinolytic 
activity of it was also confirmed by the measurement of the 
spectrophotometric absorbance of the protein hydrolysates at 
280 nm, calculated by the standard curve using tyrosine as a 
standard, resulting in the purification fold of 3 and specific 
activity of 17.1, suggesting the possible role of available oral 
administration in vivo.

P15 -005

Effect of the electroencephalogram (EEG) in the central 
nervous system by plant-born essential oil

Da-Som Kim1*, Eui-Cheol Shin1

1Gyeongnam National University of Science and Technology, 
Korea

The objective of this research was to investigate the changes in 
the metabolism and EEG according to inhalation of basil 
essential oil (BEO). In order to identify the volatile compounds 
of BEO, the compounds were collected by SPME and separated 
by GC/MS. As a result, linalool was major compound in BEO 
which accounted for 16%. In the animal study using rats, 
changes in diet and body weight were observed according to 
inhalation of BEO. Moreover, the contents of cholesterol, 
triglyceride (TG), hepatotoxicity and hormone in the serum 
were measured. As a result, the group with inhalation of BEO 
showed high value in diet/weight, HDL and serotonin. Besides 
TG, total cholesterol, LDL and cortisol were low. In the clinical 
study, twelve subjects were measured for the EEG before 
inhaling a fragrance of the oil and after too. The result was that 
values of theta and alpha wave increased while beta and 
gamma wave decreased. This suggest that relaxation of the 
thinking, increase of mood and activation of consciousness 
appeared. This result can be used as a basic data for the study 
about not only flavor factor but also physiological function in 
the plant oil.
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Antioxidant activity and inhibitory effects of 2-hydroxy-3 
methylcyclopent-2-enone isolated from ribose-histidine 
Maillard reaction products on aldose reductase

Guanglei Zuo1*, Hyun Yong Kim1, Jeong Han Kwon1, Beom 
Goo Kang2, Soo Kyeong Lee1,3, Hong Won Suh4, Soon Sung 
Lim1,3

1Department of Food Science and Nutrition, Hallym 
University, Korea, 2Center for Efficacy Assessment and 
Development of Functional food and drugs, Hallym University, 
Korea, 3Institute of Korean Nutrition, Hallym University, 
Korea, 4Department of Pharmacology, College of Medicine, 
Hallym University, Korea

This study aimed to better understand the functional proper-
ties of ribose and 20 amino acid Maillard reaction products 
(MRPs) using ABTS+ radical scavenging assay and aldose 
reductase (AR) inhibition assay. Among the MRPs, ribose- 
histidine MRPs (RH-MRPs) showed the highest ABTS+ radical 
scavenging ability and aldose reductase (AR) inhibitory activity 
and thus applied for further isolation. RH-MRPs were heated at 
120°C for 2 h and fractionated using four solvents: methylene 
chloride (MC), ethyl acetate, n-butanol, and water. MC fraction 
showed the highest inhibitions and two compounds from this 
fraction were purified by silica gel column and preparative thin 
layer chromatography, and identified as 2-hydroxy-3-methyl-
cyclopent-2-enone and furan-3-carboxylic acid. Compound 
2-hydroxy-3-methylcyclopent-2-enone revealed AR inhibition 
and ABTS+ scavenging activities with respective IC50 of 4.47 
and 9.81 μg/mL, which was first time reported. RH-MRP and its 
constituents possess antioxidant and AR inhibitory activities 
and therefore are potential functional food sources for preven-
tion and treatment of diabetic complications.

P15 -008

Chemical composition and antioxidant activity of steam 
volatiles and glycosidically bound volatiles from 
Cudrania tricuspidata fruits

Gi Yoon Kim1*, Gyeong Rim Yong1, Dae Woon Kim1, Da Ham 
Kim1, Jong Kuk Kim1, Young Hoi Kim1, Myung Kon Kim1

1Department of Food Science and Technology, Chonbuk 
National University, Korea

The steam volatiles (free) and glycosidically bound volatiles 
(GBV) were isolated from dried Cudrania tricuspidata (CT) 
fruits by steam distillation and by adsorption on a non-ionic 
Amberlite XAD-2 resin, methanol elution and enzymatic hydro-
lysis, respectively. A total of 93 constituents were identified 
from the steam volatiles with phenylacetaldehyde, p-cresol, 
nonanal, methyl chavicol, theaspirane A, theaspirane B, α
-copaene, β-caryophyllene, β-ionone, δ-cadinene, fatty acids 
and their esters as main constituents. Especially, 17 C13-noriso-
prenoid compounds derived from carotenoids were identified 
newly identified as volatile compounds of CT fruits in this 
study. A total of 22 components were identified from GBV 
fraction with 3-methyl-1-butanol, benzyl alcohol, p-hydroxy-
benzaldehyde, p-hydroxybenzyl alcohol, 2-hydroxy-p-methyl-
benzaldehyde, methyl p-hydroxybenzoate as main constituents. 
GBV fraction showed a potent DPPH free radical scavenging 
activity and it was partly attributable to presence of phenolic 
compounds such as 2-methoxy-p-methylphenol, p-hydroxybenzyl 
alcohol, 2-hydroxy-p-methylbenzaldehyde, methyl p-hydroxy-
benzoate, methyl caffeate and vanillyl alcohol.

P15 -007

A combination of lemon verbena and hibiscus flower 
extract improves obesity and its complications in mice 
fed a high fat diet

Seung Hyung Kim1*, Young-Sil Lee2, Won-Kyung Yang1, Hwa 
Yeon Kim3, Bok Kee Min3, Caturla Nuria4, Jonathan Jones4, 
Yang-Chun Park5, Young-Cheol Lee6

1Institute of Traditional Medicine and Bioscience, Daejeon 
University, Korea, 2Herbal Medicine Research Division, Korea 
Institute of Oriental Medicine, Korea, 3Novarex, Korea, 
4Monteloeder, Spain, 5Division of Respiratory Systems, 
Department of Internal Medicine, College of Korean Medicine, 
Daejeon University, Korea, 6Department of Herbology, College 
of Korean Medicine, Sangji University, Korea

We examined the synergistic effects of a formula Metabolaid® 
(MetA), based on the combination of lemon verbena and 
hibiscus flower extracts on obesity and its complications in 
high fat diet (HFD)-induced obese mice. As a result, MetA 
decreased body weight, white adipose tissue (WAT) and liver 
weight, compared to HFD mice. Also, serum and hepatic lipid 
profiles, glucose levels, glucose tolerance and cold-induced 
thermogenesis were significantly improved. Appetite-regula-
ting hormones adiponectin and leptin were significantly increased 
and decreased, respectively, while inflammatory-related factors 
TNF-α and IL-6 were downregulated by MetA. Adipogenesis- 
activating gene expression was decreased, while increased 
thermogenesis-inducing genes were upregulated in the WAT, 
correlating with increased phosphorylation of AMPK in the 
liver. Taken together, the results suggest that MetA decreases 
obesity and its complications in mice taking a HFD. Therefore, 
this formula may be a candidate product for the prevention 
and treatment for obesity and its complications.

P15 -009

Effects of plant parts, age and harvest season on 
composition of bioactive components in Rhus 
verniciflua

Da Ham Kim1*, Gi Yoon Kim1, Dae Woon Kim1, Hyeon Beom 
Yu1, Young Hoi Kim1, Myung Kon Kim1

1Department of Food Science and Technology, Chonbuk 
National University, Korea

Rhus verniciflua Stokes (RVS) has been used as traditional folk 
medicines for stomach disorders, anti-inflammatory, blood 
circulation, anti-aging as well as a food ingredient of chicken 
and duck soup in Korea. These health benefits are mainly 
attributed to the existence of bioactive compounds such as 
flavonoids, phenolic acids and gallotannins. However, urushiol 
congeners in RVS are also known to cause a skin allergy in 
sensitive individuals. This study was carried out to investigate 
effect of plant parts, age and harvest season on compositional 
differences of urushiols and flavonoids and gallotannins. RVS 
bark contained large amounts of urushiol congeners (6.61- 
11.32 mg/g on a dry base) while the xylem was detected in a 
trace amounts. The content of major urushiol congener, 
3-pentadecatrienyl catechol did not show a meaningful diffe-
rences according to different parts, age and harvest season. 
The contents of flavonoids such as fustin, fisetin, sulfuretin and 
butein were higher in xylem than in bark or leaves. The content 
of pentagalloylglucose was significantly higher in bark than in 
xylem or leaves and was higher when it was harvested in 
summer season than in spring or autumn.
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Formation of α-dicarbonyl compounds in caramel color 
model system with different ammonium hydroxide 
concentration

Jeongeun Kwon1*, Sung Hyun Park1, Kwang-Geun Lee1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

This study compared the amount of α-dicarbonyl compounds 
(α-DCs), including glyoxal (GO), methylglyoxal (MGO) and diacetyl 
(DA), formed from caramel color depending on different 
concentration of ammonium hydroxide. Six types of caramel 
color model system with 1 M D-glucose and various concen-
tration of ammonium hydroxide, 0, 0.2, 0.4, 0.6, 0.8 and 1 M, 
were selected and heated at 110°C for 2 h. α-DCs were 
derivatized to quinoxalines, extracted by liquid-liquid extraction 
(LLE) and analyzed by gas chromatography-nitrogen phosphorous 
detector (GC-NPD). The total amount of α-DCs was measured 
from 104.68 to 138.72 μg/mL and the highest amount of α-DCs 
was detected in the model system with 1 M D-glucose and 0.8 
M ammonium hydroxide. GO, MGO and DA formation ranged 
from 28.79 to 41.29 μg/mL, from 26.68 to 74.36 μg/mL and 
from 2.22 to 62.27 μg/mL, respectively. It was found that the 
higher concentration of ammonium hydroxide was reacted 
with D-glucose, the lower amount of MGO and the higher 
amount of DA was detected. However, no difference of GO was 
found in each caramel color model system.

P15 -012

Extraction methods of volatile compounds isolated 
from dried omija with different drying condition

Minsun Park1*, Chungyong Cha1, Kwang-Geun Lee1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

The objective of this study was to develop natural extraction 
methods of volatile aromatic compounds isolated from omija, 
that were dried in different method (freeze-dried vs. heating 
dried). The freezing method is to dry omija under the condition 
of –72°C and 50 mTorr for 48 h. In the case of heating method, 
three different drying time and temperature were selected. 
Then, aroma-active compounds in dried omija were extracted 
by steam distillation under reduced pressure (DRP) and 
analyzed by gas chromatography-mass spectrometry (GC-MS). 
Aroma-active compounds isolated from dried omija were 
compared to that of raw omija (non-dried). The experimental 
results confirmed the presence 108 volatile components. 
Among them, the major compounds were sesquiterpene such 
as ylangene, 4-terpineol, β-farnesene, iso-γ-bisabolene. The 
most efficient aroma extraction method result was achieved by 
freeze-drying at -72°C for 48 h. The concentration of flavor was 
1.5 times higher than that in heating-drying. This natural 
extraction method for aroma extracts developed in this study 
was directly applicable and could be utilized in food for indu-
strializing of flavor ingredient originated from Korea.

P15 -011

Analysis of formation of benzene in vitamin beverages 
using food model system

Ki-Joo Jang1*, Jae-Wook Lee1, Hana Lee1, Kwang-Geun Lee1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

Validation of benzene analysis was performed using headspace 
– GC/MS, the linearity (r2), LOD, and LOQ were 0.9987, 0.27 
ng/mL and 0.81 ng/mL, respectively. With the analytical 
method, benzene was detected in 4 beverages among 24 
vitamin drinks. The average content of benzene in 4 drinks was 
1.17 ng/mL, which was lower than 10 ng/mL, drinking water 
quality standard in Korea. Food model system was established 
to analyze formation of benzene according to the amount of 
sodium benzoate and ascorbic acid with sterilization temperature. 
The concentration of benzene is proportional to the level of 
sodium benzoate and ascorbic acid only when sterilized at 
100°C. Benzene was formed up to 22.99 ng/mL as the concen-
tration of ascorbic acid increased to 0.5%, but gradually 
decreased when more ascorbic acid was added.

P15 -013

Sugar and isoflavone contents responded to seed 
weights and seed coat colors in Korean soybean 
germplasms

Myoung-Gun Choung1*, Young-Sun Hwang2, Wang-Hee Lee3, 
Byoung-Kwan Cho3, Kyung-Hwan Kim4

1Department of Herbal Medicine Resource, Kangwon National 
University, Korea, 2Department of Biology, University of 
Texas-Arlington, USA, 3Department of Biosystems Machinery 
Engineering, Chungnam National University, Korea, 4National 
Institute of Agricultural Sciences, Rural Development 
Administration, Korea

The Korean soybean germplasms collected from two provinces 
were categorized into their seed coat colors, and 100 seeds 
weights. The contents of sugars and isoflavones were deter-
mined to elucidate the metabolic differences among the 
soybean germplasms as well as different 100 seeds weights 
within four seed coat colors. Sucrose contents varied from 3.92 
to 5.96%. Average content of raffinose and stachyose were 
0.70 and 2.27%, respectively. The maximum content of oligo-
saccharide was 8.86%, while minimum content of that was 
6.26%. The contents of daidzein, glycitein, genistein and total 
isoflavones ranged 68.77-439.52 μg/g, 24.01-77.99 μg/g, 
186.34-506.23 μg/g, and 365.79-939.25 μg/g, respectively. 
Mean contents of sucrose, oligosaccharide, and total sugars in 
black seed coat color were highest among the four seed coat 
colors and followed by yellow, green, and brown seed coat. 
Mean contents of daidzein, genistein, and total isoflavone 
contents in different seed coat color were same tendency to 
sucrose, and were lower in the order of black>yellow>green> 
brown seed coat.
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P15 -014

Antioxidant activities of extracts from different parts of 
the pine tree

Ung Kyu Choi1*, Beom Seok Ryu1

1Department of Food Science and Technology, Korea National 
University of Transportation, Korea

This study was conducted to investigate the antioxidant 
activities of extracts from various parts of the pine tree. While 
ethanol extraction yields of pine bud and cone were higher 
than water extraction yields of pine bud and cone, water 
extraction yield of pine needle was higher than ethanol 
extraction yield of the pine needle. The content of polyphenols 
in the pine cone ethanol extract was 5 times higher than that 
in the pine bud and needle. Further, the content of flavonoids 
in the pine cone ethanol extract was 8 times higher than that 
in the pine bud and needle. DPPH radical scavenging effect of 
the pine cone ethanol extract was 3-5 times higher that of the 
pine bud and needle extract. Regardless of the extraction 
solvents, trolox equivalent antioxidant capacity (TEAC), and 
ferric reducing antioxidant power (FRAP) of the pine cone were 
stronger than those of the other parts of the pine tree. Taken 
together, it could be expected that the pine cone could be 
practically used as an antioxidant substance in food and beauty 
industries.

P15 -016

Olfactory stimulation with essential oil of wild 
chrysanthemum affects brain waves and blood 
pressure

Jin-Ju Cho1*, Da-Som Kim1, Young-Min Goo2, Dong Yeol Lee2, 
Seung Mi Sin2, Young Sook Kil2, Won Min Jeong2, Keon Hee 
Ko2, Yun Geun Kim2, Eui-Cheol Shin1

1Department of Food Science, Gyeongnam National University 
of Science and Technology, Korea, 2Gyeongnam Oriental 
Medicinal Herb Institute, Korea

This study aims to investigate changes in blood pressure, purse, 
and brain waves after the inhalation of volatile compounds of 
wild chrysanthemum. To extract the volatile compounds, SPME 
was used to adsorb the aroma compounds, followed by GC/MS 
analysis. Using the sniffing test, major aromatic compounds of 
wild chrysanthemum was identified. Camphor accounted for the 
largest amount of aromatic compounds in wild chrysanthemum, 
confirming camphor being the most similar flavor to the wild 
chrysanthemum. Brain wave analysis was then performed to 
detect changes in the human body through the inhalation of the 
wild chrysanthemum. As a result of measuring and analyzing the 
brain waves before and after the inhalation of the aromatic 
compounds in 12 subjects, theta wave value decreased and alpha 
wave value increased. Alpha wave is the most common brain 
wave appeared when the body is relaxed and comfortable. 
Considering that the brain wave typically weakens during 
cognitive activities, overall brain wave after inhalation tends to 
be close to mental relaxation. Inhalation of aroma compounds of 
the wild chrysanthemum temporarily exerts a decrease in both 
systolic blood pressure and purse.

P15 -015

The contents of thiamin, riboflavin, and niacin in 
commercial sauces and their method verifications

Seong Jun Hong1*, Jin-Ju Cho1, Da-Som Kim1, Hoe-Sung Kim1, 
Eui-Cheol Shin1

1Department of Food Science, Gyeongnam National University 
of Science and Technology, Korea

The study aims to measure the contents of B1, B2, and B3 in 
five types of commercially available sauces. We used the 
samples provided by the KFDA, and analyzed them using HPLC. 
The B1 and B3 contained in food products were dissolved into 
50 mL of 5 mM Sodium 1-hexanesulfonate solution, and 
extracted by sonication. The content was then measured at 
270 nm. B2 was extracted in distilled water, and was deter-
mined at HPLC-FLD. The content of the standard was used to 
measure the content of soluble vitamins. The Standard 
reference materials used in the experiment has a B1 of 
1.380±0.010 mg/100 g, B2 of 2.103±0.050 mg/100 g and B3 of 
0.543 ± 0.030 mg/100 g. The relative standard deviation (RSD) 
required by the SRM data was found to be below 20%, and the 
Z-value was also confirmed within 2. The contents of B1, B2, 
and B3 in five kinds of sauce were 0.190-0.871 mg/100 g for 
B1, 0.432 -1.351 mg/100 g for B2 and 0.137-0.450 mg/100 g 
for B3, respectively. This study could serve as an essential 
source of information about soluble vitamins to consumers.

P15 -017

Analysis of volatile compounds in various Panax 
ginseng types

Seong Uk Heo1*, Da-Som Kim1, Mi Jung Choi1, Jookyeong 
Lee1, Kye Man Cho1, Eui-Cheol Shin1

1Department of Food Science, Gyeongnam National University 
of Science and Technology, Korea

This study aims to find the volatile compounds of five kinds of 
Panax ginseng. We used the headspace method to determine 
the profile of volatile compounds using solid phase micro 
extraction (SPME) and gas chromatography-mass spectrometry 
(GC/MS). Major compounds were found using odor detection 
port (ODP). Five g of ginseng was stirred at 100 rpm for 15 min 
in 60°C water to make the equilibrium. The volatile compounds 
were collected by SPME for 10 minutes. SPME was inserted to 
the inlet of GC/MS and analyzed. The separated compounds 
were expressed as a relative ratio (%) and the retention 
index(RI) was calculated using the retention time (RT). As a 
result, the common compounds identified in the five samples 
were β-elemene (8.29-13.70%), caryophyllene (8.50-13.82%), 
alloaromadendrene (1.39-2.60%), β-selinene (2.19-3.77%), and 
δ-cadinene (0.20-0.94%). β-Elemene had a strong herb flavor, β
-pinene had a cool and ginseng flavor, pyrazine had a sweet 
flavor, limonene had a mint flavor and 4-1-methyl ethyl 
benzaldehyde had a sweet flavor. This result can be used as a 
basic data for future studies on the changes of major volatile 
compounds in ginseng according to the processing.
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P15 -018

Contents of sinigrin and allyl isothiocyanate (AITC) and 
their antimicrobial effects in Wasabia koreana Nakai 

Hoe Sung Kim1*, Da Som Kim1, Seong Uk Heo1, Jookyeong 
Lee1, Sunil Kim2, Seongmin Woo2, Eui-Cheol Shin1

1Department of Food Science, Gyeongnam National University 
of Science and Technology, Korea, 2Hanju Industry, Korea

This study aims to compare the contents and antimicrobial 
activities of sinigrin and AITC (allyl isothiocyanate) in Wasabia 
koreana Nakai through extraction method. Each of the 
samples, rhizome, petiole, and leaf was dissolved in a mixture 
of Distilled Water (D.W) and 50% Acetonitrile (50%ACN) solvent 
at the Room temperate (R.T) and 100°C (Hot), followed by 
HPLC analysis. In results, sinigrin content was 9278.62±181.18 
mg/100 g, indicating the highest value in rhizome 50% ACN 
(R.T) while sinigrin was not detected in petiole D.W (R.T). AITC 
content was 356.72±4.68mg/100 g, showing the highest value 
in rhizome D.W (R.T) but AITC was not identified in petiole D.W 
(R.T), similar to sinigrin. In the same extraction method, 
rhizome showed higher contents of sinigrin and AITC than 
petiole and leaf (P＜0.05). Considering that rhizome contained 
sinigrin and AITC the most, rhizome was subject to the 
investigation of antimicrobial effects by applying to food 
samples. The result showed that rhizome extracted in 50% ACN 
(R.T) and 50% ACN (Hot) showed an excellent antimicrobial 
activity whereas D.W (R.T) and D.W (Hot) exhibited ineffective 
activity or even higher bacterial counts than control.

P15 -020

Effect of the pH on the chlorophyll-photosensitized 
lipid oxidation of soybean oil-in-water emulsion with 
added samnamul (Aruncus dioicus) extract

Eunok Choe1*, Aerim Song1

1Inha University, Korea

Salad dressing is usually added with herbs for flavor, color, and 
storage stability. Its high acidity increased the iron-catalyzed 
lipid oxidation in the dark, but it may be different under light. 
This study was performed to evaluate the pH effect on the lipid 
oxidation of emulsions with samnamul extract as a salad 
dressing model. The emulsion consisted of tocopherol-stripped 
soybean oil and citrate buffer solution at pH 4, 6, or 7 (4:6, 
w/w), with ethanol extract of samnamul (Aruncus dioicus, 400 
ppm) and chlorophyll a (6 ppm), and oxidized at 5oC and 2,600 
lux for 48 h. Lipid oxidation was determined by headspace 
oxygen consumption and peroxide values. The lipid oxidation 
of the emulsion with samnamul extract was lower at pH 7 than 
at pH 4 (p<0.05). Contents of polyphenols and chlorophyll of 
the emulsion were decreased during the oxidation, with slower 
degradation in the emulsion at pH 7 than at pH 4. The results 
strongly suggest that polyphenols’ contribution derived from 
samnamul extract to reduced lipid oxidation could be higher at 
neutral pH despite of higher retention of chlorophyll which 
acts as sensitizer for singlet oxygen formation under light.

P15 -019

Electroencephalogram asymmetry responses to volatile 
compounds in Panax ginseng in human subjects

Mijung Choi1*, Da-Some Kim1, Seong Uk Hur1, Hoe-Sung 
Kim1, Seongiun Hong1, JinJu Cho1, Jookyeong Lee1, Kye Man 
Cho1, Eui-Cheol Shin1

1Department of Food Science, Gyeongnam National University 
of Science and Technology, Korea

This study aims to determine the effects of volatile compounds 
inhalation in panex ginseng on blood pressure and brain wave 
in human subjects (n=12). Brain waves were analyzed at 10 
positions including prefrontal (Fp1, Fp2), frontal (F3, F4), 
mid-temporal (T3,T4), parietal (P3,P4), and occipital (O1,O2). 
Brain waves were measured between pre- and pro-inhalations. 
In results, α- and δ-wave values increased, and γ- and ß-wave 
values decreased. Delta-wave appears during deep meditation, 
and δ-wave reduction is determined as positive brain activities. 
Alpha-wave elicits when the brain activity is relaxed, and 
increased α-wave means that emotion was stable. ß-wave 
appears when mental function is active, and decreased ß-wave 
means that tension and arousal are alleviated. Gamma-wave 
exhibited at a high level of cognitive function, and decreased γ
-wave means that mental tension is alleviated. The analysis 
shows that mentally stable conditions are alleviated from 
inhalation of panax ginseng. Most of the participants had a 
decreased blood pressure and pulse after the inhalation. These 
results can be used as a basis for future studies on the brain 
wave changes following inhalation.

P15 -021

Effect of tocopherol-stripping of soybean oil on the 
chlorophyll-photosensitized lipid oxidation of oil-in-water 
emulsion with added samnamul (Aruncus dioicus) 
extract

Eunok Choe1*, Aerim Song1

1Inha University, Korea

Salad dressing is an emulsion containing tocopherols derived 
from oil, and herb addition provides additional polyphenols 
and pigments, affecting lipid oxidation. This study was per-
formed to evaluate the effect of tocopherols derived from oil 
on the chlorophyll-sensitized oxidation of emulsions with 
samnamul under light. Emulsions consisted of soybean oil (RBD 
or tocopherol-stripped, TS) and citrate buffer solution at pH 4 
(4:6, w/w), with ethanol extract of samnamul (Aruncus dioicus, 
400 ppm) and chlorophyll b (4 ppm), and oxidized at 5oC and 
2,600 lux for 48 h. Lipid oxidation was determined by peroxide 
and anisidine values. The lipid oxidation of emulsions with 
samnamul extract was higher in the emulsion with RBD oil than 
TS oil. Polyphenol and tocopherol contents of emulsions were 
decreased during oxidation, and the degradation was higher in 
polyphenols than in tocopherols. Chlorophyll degradation was 
not significantly different between the emulsions with TS and 
with RBD oil. The results strongly suggest that the effect of 
polyphenols derived from samnamul extract on the chlorophyll- 
photosensitized oxidation was higher in the emulsion when 
tocopherols were removed from the oil.
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P15 -022

Antioxidant activity of extracts by growth site of 
domestic Centella asiatica (L)

Young Sook Kil1*, Young-Min Goo1, Seung Mi Sin1, Dong Yeol 
Lee1, Won Min Jeong1, Ki Jeong Yang1

1Gyeongnam Oriental Medicinal Herb Institute, Korea

Centella asiatica (L) is a medicinal plant used for folk remedies 
for hundreds of years, and its active compounds include 
triterpenoid saponins mainly asiaticoside, madecassoside, 
asiatic acid and madecassic acid. In this study, to investigate 
the antioxidant activity of the extracts of solvent (methanol, 
ethanol and water) depending on the growth site (leaf, petiole) 
of C. asiatica grown in Korea, 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) and 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) 
diammonium (ABTs) radical scavenging activity and total 
phenol and flavonoid contents were measured. Result revealed 
that, total phenol and flavonoid contents and ABTs radical 
scavenging activity were highest in leaf extracts in all solvents, 
whereas DPPH radical scavenging activity was high in water 
extracts.

P15 -024

Antioxidative and biological functionality of 
Enteromorpha prolifera extract in O/W Emulsion 
system: A Caco-2 and 3T3-L1 model system analysis

Sunyoung Park1*, Yongro Kim1

1Department of Biosystems and Biomaterials Science and 
Engineering, College of Agriculture and Life Science, Seoul 
National University, Korea

This study was designed to evaluate water-soluble extracts of 
Enteromorpha prolifera for their multi-functionality in O/W 
emulsion. Water-soluble E. prolifera extract (EPE) was analyzed 
for its physicochemical characteristics, and added to O/W 
emulsion (0.1-2.5g/L) containing retinol to improve stability. 
Enhancement in bioaccessibility was investigated using a 
model digestion system in vitro. Caco-2 model system was used 
to evaluate bioavailability of retinol, cytotoxicity of EPE and 
3T3-L1 system was used to investigate hypolipidemic ability of 
the EPE fortified emulsion digest. EPE mainly consisted of 
anionic polysaccharide, while protein, mineral and other 
pigments were present. Extracts had both ferrous ion chelating 
ability and free radical scavenging ability, indicating a multi-
functioning mechanism. Also, the addition of EPE did not affect 
emulsion droplet size during storage yet enhanced both 
bioaccesibility and bioavailability. 

P15 -023

Anti-oxidative and anti-inflammatory effects from 
leaves and stems of Stewartia koreana

Seung Mi Sin1*, Young-Min Goo1, Young sook Kil1, Dong Yeol 
Lee1, Won Min Jeong1, Kyeong Yeol Oh1, Ki Jeong Yang1

1Gyeongnam Oriental Medicinal Herb Institute, Korea

This study was designed to investigate whether the Stewartia 
koreana has an inhibitory effect association with oxidation and 
inflammation in RAW264.7 cells by extracts produced using 
different solvents (water, methanol and ethanol). The protec-
tive effect of Stewartia koreana against antioxidative activity 
was investigated under in vitro. Total phenolic compounds was 
the highest in water extracts from leaves of Stewartia koreana
(249.4 mg/L) and total flavonoids contents was also the highest 
in methanol extracts from stems of Stewartia koreana (77.6 
mg/L) than other samples. The methanol extracts from leaves 
of Stewartia koreana strong scavenging activity of 1,1-diphenyl- 
2-picrylhydrazyl. We investigated the effect of the anti-infla-
mmatory activity of the water, methanol and ethanol extracts 
from Stewartia koreana on LPS-induced NO production in RAW 
264.7 cells. These results suggest that water extracts from 
leaves and stems of Stewartia koreana has the potential to 
activate anti-oxidant and anti-inflammatory.

P15 -025

Effects of sex, slaughter age, and beef carcass grade 
on marbling fineness of ribeye from Korean hanwoo
(Bos taurus coreanae)

Sun Moon Kang1*, Seok-Ki Yoon2, Young-Kwon Yoon2, Se-Ju 
Kang2, Young-Han Song3, Aera Jang3, Sung Ki Lee3

1Animal Products Utilization Division, National Institute of 
Animal Science, Rural Development Administration, Korea, 
2Korea Institute for Animal Products Quality Evaluation, 
Korea, 3College of Animal Life Sciences, Kangwon National 
University, Korea

This study was conducted to investigate the effects of sex, 
slaughter age, and beef carcass grade on marbling fineness of 
ribeye (M. longissimus dorsi at the 13th rib) from hanwoo (Bos 
taurus coreanae), Korean native cattle. To evaluate the carcass 
traits and marbling fineness, 1,093 heads of cows (25-60- 
months-old) and 2,087 heads of steers (25-36-months-old) 
were slaughtered. Steers had higher (p<0.05) yield grade, 
quality grade, fineness index, and coarseness index and lower 
(p<0.05) fineness index: coarseness index ratio compared to 
cows. Slaughter age had remarkable (p<0.05) effects on 
marbling percentage and coarseness index depending on sex. 
Higher yield grade significantly (p<0.05) decreased the ribeye 
area, backfat thickness, and coarseness index. Higher quality 
grade significantly (p<0.05) increased ribeye area, backfat 
thickness, fineness index, and coarseness index but signifi-
cantly (p<0.05) decreased yield index and fineness index: 
coarseness index ratio. These findings suggested that sex, 
slaughter age, and beef carcass grade affect the marbling fineness 
of hanwoo ribeye.
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P15 -026

Effect of marbling fineness on physico-chemical quality 
and sensory attributes in Korean hanwoo (Bos taurus 
coreanae) loin of high and low quality grades

Sun Moon Kang1*, Seok-Ki Yoon2, Haeseong Jeong3, Juntae 
Kim3, Dicky Tri Utama3, Sung Ki Lee3

1Animal Products Utilization Division, National Institute of 
Animal Science, Rural Development Administration, Korea, 
2Korea Institute for Animal Products Quality Evaluation, 
Korea, 3Division of Applied Animal Science, College of Animal 
Life Sciences, Kangwon National University, Korea

The present study estimated the effect of marbling fineness on 
physico-chemical quality and sensory attributes in hanwoo
(Bos taurus coreanae), Korean native cattle, loin (M. longis-
simus dorsi) of high (1++) and low (1) quality grades (QG). Fat 
content, fatty acid composition, pH value, water-holding 
capacity, cooking loss, and the sensory attributes were not 
significantly different between fine- and coarse-marbled beef. 
The fine-marbled beef showed lower (p<0.05) a*, b*, and C* 
values compared to the coarse-marbled beef. The QG 1++ beef 
had lower (p<0.05) cooking loss, more tender (p<0.05) texture, 
lighter (p<0.05) color, and higher (p<0.05) preference com-
pared to the QG 1 beef. These findings suggest that marbling 
fineness affects the meat color of hanwoo loin.

P15 -028

Improvement of pasting behavior of high-amylose 
maize starch by mild heating and freezing treatments

Minkyung Shin1*, Chen Zhang1, Seung-Taik Lim1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Physical modification including heating, cooling, and freezing 
was applied to improve the pasting properties of the high- 
amylose maize starch (70% amylose). 20% of starch suspension 
was heated at 95°C (H) for 1, 3, and 5 min by using rapid 
viscoanalyzer. After heating, the starches were subjected to 
cooling (9 h at 4°C ; HC) or freeze-thawing (9 h at -20°C, 2 h at 
25°C ; HFT). Increased swelling and loss of birefringence was 
observed by longer heating time. Cooling and freeze-thawing 
treatments had a significant effect on pasting properties of the 
high-amylose maize starch by increasing the peak viscosity 
compared to the native starch. In addition, HC and HFT displayed 
enhanced peak viscosity since amylose fractions from disinte-
grated granules were reassociated. DSC analysis and X-ray 
diffraction pattern indicated the reduced crystallinity of the 
starch by increasing the heating time whereas improved 
crystallinity was observed in the HC and HFT starches.

P15 -027

Release of phenolic acids and simple sugar from rice 
bran by plant cell wall-degrading enzymes

Dong-Hwa Cho1*, Seung-Taik Lim1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

Phenolic acids, such as ferulic and p-coumaric acids, are 
important structural components which serve to cross-link 
polymers in plant cell wall. Bound phenolic compounds may be 
solubilized from rice bran by treating the plant cell wall with 
various degrading enzymes. In this study, various plant cell wall 
degrading enzyme (PCWE) were used for rice bran treatment, 
and released free phenolic acids from rice bran were analyzed 
by HPLC-MS system. Simple phenolic acids (ferulic and 
p-coumaric acids) and di-ferulic acids (5-5 diFA and 8-O-4 diFA) 
in soluble extracts from rice bran were detected. The compo-
sition and content of soluble phenolic acids were substantially 
changed by the treatment with PCWE. Xylanase and cellulase 
released 45 and 13% of the bound phenolic acids from rice 
bran, respectively. Especially ferulic acid and di-ferulic acid 
contents in the soluble fraction were significantly increased by 
xylanase treatment. Moreover, simple sugars (glucose, xylose, 
arabinose and galactose) and soluble fiber content were increased 
by PCWE treatments.

P15 -029

Protein extraction of edible insects and its utilization

Chae-Won An1*, Jin-Hee Chang1, Jung-Ah Han1

1Department of Food Science and Nutrition, Sangmyung 
University, Korea

Because the global population continuously increase, food 
demand will also significantly increase. Insects are highly 
evaluated for its variety and flavor and nutrients. Also it is the 
most suitable as meat substitute because of high protein 
content. Compared to livestock, insects need less water and 
food to make 1 kg of protein, and they are very economical 
because they have shorter time to grow. This study was 
conducted to extract protein from the dried cricket powder, 
and the method for the highest recovery was researched. 
Protein separation involves protein precipitation using HCl, 
NaCl, and alcohol, or separation with mesh strainer. The 
extracted protein was either dried at 40°C or freeze-dried. For 
precipitation by HCl, the recovery was 3.45-4.07%. Protein 
precipitation by alcohol showed about 3.0% recovery. For 
protein separation by filtering, distilled water and 2 N NaOH 
was used and the protein recovery could increase up to 78.40% 
by this method.
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P15 -030

Preparation of edible film containing hyaluronic acid 
and its saliva secretory effect for the elderly

Na-Hee Jeong1*, Jin-Hee Chang1, Joo-Yeon Hong2, Jihyun 
Bang2, Dong-Keon Kweon2, Jung-Ah Han1

1Department of Food Science and Nutrition, Sangmyung 
University, Korea, 2Jinwoo Bio Co., Ltd., Korea

With aging process, many elderly people suffer from xerostomia. 
Xerostomia, which is a subjective sense of oral dryness, is a 
fairly common condition among the elderly, and is known to 
cause dental problems and changes in chewing, swallowing, 
digestion, and taste. For treatment of the symptom, artificial 
saliva, topical stimulation, or frequent ingestion of liquids may 
provide symptomatic benefit of short duration for some 
subjects, however, side effects such as perspiration associated 
with these agents limit their use, also. For these reasons, there 
is a growing need for the development of stimulants for saliva 
secretion using natural substances. In this study, oral film was 
prepared using hyaluronic acid (HA) solution with different 
concentration (1-3%), molecular weight (800×103, 1,200×103, 
or 2,300 ×103 Da), and thickness (1-3 mm), and the saliva 
secretion effect was compared by sensory test for elderly. As a 
result, the film made with 3 mm thickness, 3% concentration of 
HA with Mw of 800×103 had the optimized properties as an 
oral film. By sensory test, the optimum site for the film was 
shown as palate, and the salivary secretion increased over 20% 
when compared without film.

P15 -032

Preparation and characterization of submicron-size 
Pickering emulsions stabilized by starch nanoparticles 
prepared by nanoprecipitation

Min Jea Chang1*, Myeongsu Jo1, Young Jin Choi1,2,3

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Center for Food and Bioconvergence, Seoul 
National University, Korea, 3Research Institute of Agriculture 
and Life Sciences, Seoul National University, Korea

Pickering emulsions utilize solid particles as stabilizers located 
on oil-water interface including food-grade component such as 
starch, protein, and fat crystals. However, Pickering emulsions 
stabilized by native starch granules have tendency to creaming 
because of larch droplet sizes. The size of solid stabilizer plays a 
key role in size distribution of Pickering emulsions. Therefore, 
preparation of starch nanoparticles (SNPs) is needed to reduce 
droplet size and enhance storage stability of Pickering emul-
sions. In this study, octenyl succinic anhydride was added to 
starch paste to increase hydrophobicity and OSA-modified 
starch nanoparticles were prepared by nanoprecipitation with 
ethanol. OSA-addition was confirmed by FT-IR and XRD 
crystallography showed that OSA-addition had no effect on 
crystalline structure of SNPs. The droplet size of Pickering 
emulsions was mostly under 1 μm and creaming did not occur 
in 2 weeks of storage. Viscosity of Pickering emulsions were 
decreased by sonication and storage stability by different pH 
was also evaluated.

P15 -031

Lipid oxidative stability of yakgwa with added rice 
powder during storage affected by jupcheong

Kyongae Lee1*, Boyoung Oh2, Eunok Choe2

1Soonchunhyang University, Korea, 2Ihna University, Korea

Yakgwa is Korean traditional sweet dessert and is made mostly 
with wheat and rice flour. Since oil is one of ingredients and 
frying is involved in its preparation, the lipid oxidation is the 
most critical in yakgwa quality. A final step for yakgwa
preparation is soaking in syrup (jupcheong), which can affect 
the lipid oxidation. The objective of this study was to evaluate 
the effect of jupcheong with/without ginger on the storage 
stability. A yakgwa dough with wheat and glutinous rice flour 
(1:1, w/w), sesame oil, and sugar syrup was shaped followed 
by frying at 90 and 150°C, jupcheong with/without ginger 
powder, and storage at 30°C in the dark for 8 weeks. Lipid 
oxidation was evaluated by peroxide and p-anisidine values, 
and antioxidants were determined spectrophotometrically. 
Jupcheong especially with ginger decreased peroxide and 
anisidine values, and improved the antioxidant stability. 
Lignans were more stable than tocopherols or polyphenols. 
The results suggest that ginger jupcheong improve the lipid 
oxidative stability of yakgwa by protecting tocopherols and 
lignans rather than polyphenols, and tocopherols were the 
most important antioxidant in yakgwa.

P15 -033

Evaluation of analytical method for polycyclic aromatic 
hydrocarbons components from no-smoking aid 
products

Bo Eun Lee1*, Han Seung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology and Medical Converged Science, 
Dongguk University, Korea

Consumer demand for no-smoking aid products are on the rise 
as cigarette price increases and interest in health are increasing. 
Recently, there has been a lot of controversy about the risk of 
no-smoking aid products classified as quasi-drugs. In order to 
strengthen the safety management of no-smoking aid products, 
it is necessary to set the criteria for the unintentional harmful 
ingredient, polycyclic aromatic hydrocarbons (PAHs). Polycyclic 
aromatic hydrocarbons are organic compounds linked by two 
or more aromatic rings. It is a persistent pollutant and does not 
decompose naturally. It has an adverse effect as a carcinogen 
when ingested in vivo. The total analytes are seven PAHs 
(benzo[a]anthracene, chrysene, benzo[b]fluoranthene, benzo[k]
fluoranthene, benzo[a]pyrene, dibenzo[a,h]anthracene, and 
benzo[g,h,i]perylene) and the internal standard is 3-methyl-
cholanthrene. The analytical instrument was HPLC and FLD 
detector was used. Polycyclic aromatic hydrocarbons, a hazardous 
component of no-smoking aid products, will be developed to 
provide risk assessment and safe use. Polycyclic aromatic 
hydrocarbons analysis methods and safety management for 
no-smoking aid products will be provided.
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Antibacterial and antioxidant activity of starch based 
polymer-rosemary extract complex in aqueous phase

Shinjae Park1*, Yong-Ro Kim1

1Department of Biosystems and Biomaterials Science and 
Engineering, Seoul National University, Korea

The use of rosemary extracts in food matrix is highly limited 
due to the low water solubility. Therefore, the aim of this study 
was to investigate the functionality of starch based polymers 
on rosemary extract in aqueous solution for improving their 
efficiency of food application. Starch based polymers (cycloa-
mylose, cyclodextrin, hydroxypropyl-β-cyclodextrin, maltodextrin, 
and clustered dextrin) were firstly dispersed in 5mM phosphate 
buffer according to each concentrations. Rosemary extract was 
then dissolved in solution to react with the polymers. Enhanced 
water solubility was measured using a spectrophotometer. 
Antioxidant and antimicrobial activity were also tested. The 
solubility of rosemary extract increased almost twice or more 
at CD and HP-β-CD solutions (189 and 248%, respectively). CA, 
MD, and ClusD solutions also showed about 126-129%. As 
rosemary extract dissolved higher, antioxidant activity was also 
increased. The MIC value of the bacteria on each sample 
remained unchange so the presence of the polymer was not 
considered to interfere the antibacterial activity. These results 
could be beneficial for food industry interested in utilizing 
rosemary extract.

P15 -036

Evaluation of analytical method for tobacco-specific 
nitrosamines components from no-smoking aid 
products

Misun Im1*, Han-Seung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology & Medical Converged Science, 
Dongguk University, Korea

Tobacco-specific nitrosamines (TSNAs) are among the most 
important and abundant strongly carcinogenic agents in 
unburned tobacco. Consumption of non-smoking goods is 
increasing as the price of tobacco is raised and interest in 
health is increasing. Therefore, it is necessary to establish an 
unintentional hazard analysis method for smoking cessation 
products. The cigarette smoke was collected on a filter pad 
using a cigarette smoke automatic collector. The sample 
dissolved in dichloromethane was eluted with basic alumina 
and purification column, and then concentrated. Four TSNAs; 
N-Nitrosonornicotine, 4-(methylnitrosamino)-1-(3-pyridyl)-1-buta-
none, N′-nitrosoanatabine, and N′-nitrosoanabasine were 
analyzed by gas chromatography with mass. Method validation 
was carried out by measuring recovery rate, limit of detection, 
limit of quantification, accuracy, and precision for analysis.

P15 -035

Analysis of aromatic amine compounds from 
no-smoking and products

Yong Yeon Kim1*, Su Hyun Kim1, Han Seung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology and Medical Converged Science, 
Dongguk University, Korea

An aromatic amine is an organic compound consisting of an 
aromatic ring attached to an amine. It is a broad class of 
compounds that encompasses anilines, but also many more 
complex aromatic rings and many amine substituents beyond 
NH2 as unintended harmful components. For that reason, this 
study was carried out to investigate the contents of 2 aromatic 
amines (4-aminobiphenyl and 3-aminobiphenyl) from frequently 
Cigarette type (non-ignition, ignition, electronic liquid, and elec-
tronic gas phase) products. The methodology involved extrac-
tion with hexane, clean-up on Florisil cartridges and deter-
mined by gas chromatograph-mass spectrometry (GC-MS). 
Method validation was carried out by measuring linearity, limit 
of detection, limit of quantification, accuracy, and precision, 
recovery rate for analysis.

P15 -037

Development of volatile basic nitrogen (VBN) freshness 
indicator for quality of beef during storage

Eunjoo Lee1*
1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology and Medical Converged Science, 
Dongguk University, Korea

There is much interest in the livestock industry in developing 
volatile basic nitrogen (VBN) freshness indicator. volatile basic 
nitrogen (VBN) is one of the main attributes for livestock 
industry and consumption. In this study, we developed and 
applied prototype of the volatile basic nitrogen (VBN) 
freshness indicator of beef products. Volatile basic nitrogen 
(VBN) from fermented fish is concentrated in headspace and 
they can be detected by pH-sensitive sensor. The sensor was 
made of polymer matrix solution which contains pH-sensitive 
dye to see the visible color changes. We developed gas sensor 
which respond to the volatile basic nitrogen (VBN). The color 
change of the gas sensor was developed as well as the 
selection of proper solution concentration. We also evaluated 
pH during the beef storage (72 h) using pH-meter. In addition, 
the kinetic modeling of the gas sensor based on its 
chromaticity will be assessed to determine the suitability of 
the sensor formulation for volatile basic nitrogen (VBN) gas 
indicator.
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Evaluation of metabolite profiling in animal tissues 
from exposure of hazardous contaminants

Sohwon Kweon1*, Han Seung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology and Medical Converged Science, 
Dongguk University, Korea

Formaldehyde is considered as a potential toxin and carci-
nogen that could cause certain types of cancer in humans. 
Formaldehyde is not only pervasively present as an environ-
ment pollutant but is also generated in substantial amounts in 
the human body by catalase mediated reaction. Metabolic 
pathway of methanol (CH₃OH) to formaldehyde (HCHO) in 
humans is catalyzed primarily by alcohol dehydrogenase 1 
(ADH1). As formaldehyde is the most toxic methanol metabo-
lite and elicits the overall spectrum of lesions caused by 
methanol, this study was carried out to analyzed biomarker 
and metabolite profiling from animal tissues. For analysis of 
formaldehyde, formaldehyde-DNPH derivative was used and 
was analyzed by high performance liquid chromatograph/mass 
spectrometer (LC-MS-MS). Method validation was performed 
by measuring recovery rate, limit of detection, limit of quanti-
fication, accuracy and precision for analysis of formaldehyde 
metabolites.

P15 -040

Evaluation of chemical analysis method for polycyclic 
aromatic hydrocarbons in fruits and vegetables

Yuna Lee1*, Hanseung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology and Medical Converged Science, 
Dongguk University, Korea

Polycyclic aromatic hydrocarbons (PAHs) are widely distributed 
in environment and food products. They display a broad spec-
trum of carcinogenic, genotoxic, and mutagenic activities for 
human health. The present study was carried out to evaluate 
chemical analysis method for eight PAHs in fruits and vege-
tables. The methodology included ultrasonication with n-hexane, 
clean-up on a silica solid phase extraction cartridge, and finally 
determination by a gas chromatography-mass spectrometry. 
Method validation and analytical quality assurance proceeded 
on a non-fatty solid matrix. A good correlation coefficient (R2 > 
0.99) was obtained for the PAHs at all concentrations. Recovery 
values for the eight PAHs ranged from 91.37 to 98.75%. The 
limit of detection was 0.08-0.20 µg/kg and the limit of 
quantification was 0.24-0.60 µg/kg. Intra-day accuracy and 
precision were 90.34-112.19% and 2.11-7.02%, and inter-day 
accuracy and precision were 89.21-116.57% and 3.81-10.03%, 
respectively.

P15 -039

The change of testosterone and gene expression on 
TM3 cell using soybean-extracted isoflavone as 
by-product

Hojun Choi1*, Thu Thao Do1, Sungwook Hong2, Sungkwon 
Park1

1Department of Food Science and Biotechnology, College of 
Life Science, Sejong University, Korea, 2World Institute of 
Kimchi, Korea

Boar taint is off-flavor from non-castrated male pig and mainly 
stem from androstenone, which is a hormone and a metabolite 
of testosterone. Genistein (Gen) and daidzein (Dai) are isofla-
vone and known to inhibit Leydig cell function by reducing 
testosterone. This study was performed to examine the effect 
of soybean-extracted isoflavone (ISO) on reduction of testo-
sterone in murine Leydig cell line (TM3). Cells were treated 
with Gen (554 nM) and Dai (750 nM) standard and ISO (Gen 
554nM, Dai 750nM) for 48 h. Culture media was analyzed for 
testosterone by ELISA. Real-time PCR analysis was then 
performed to measure the expression of genes including 
steroidogenic acute regulatory protein (StAR), cytochrome 
P450 17a1 (cyp17a1), and 3β-Hydroxysteroid dehydrogenase 
(hsd3b) with β-actin used as a house keeping gene. Testos-
terone was lower (p<0.05) in cells treated with ISO. Conco-
mitant to this result, expression of StAR gene in ISO group and 
cyp17a1 gene in Gen group was increased (p<0.05) when 
compared with control. In conclusion, testosterone hormone 
production and related gene expression can be modulated by 
ISO and this strategy can be used in pig production considering 
animal welfare.

P15 -041

Improvement of an analytical method for gluconic acid 
from food additive

Jeongwoo Seo1*, Han-Seung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology and Medical Converged Science, 
Dongguk University, Korea

The food additive test method is being improved by more 
precise instrumental analysis method. It’s required to improve 
the sensitivity, and accuracy of the food additive test method is 
required by the instrumental analysis method. The test method 
is already being improved by electric devices in foreign 
countries such as America, Europe, and Japan. However, the 
current Food Additives Testing Method in Korea, has a lot of 
test methods used in 1970s to 1980s. It’s not possible to reflect 
current analysis technology. Therefore, comprehensive review 
is urgent. The method of quantitative determination of 
gluconic acid, frequently used as an acidifier in food additives, 
is mentioned with an out-of-date way in Korea and Japan. 
According to FCC, however, it is accurately detected by high- 
pressure liquid chromatography (HPLC). Therefore, in this 
study, we have prepared an improvement method of gluconic 
acid which can be applied in Korea by comparing the quanti-
tative method according to FCC method of the gluconic acid.
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Phenolic compound profiles in new red-phenotype 
head-forming Chinese cabbages

Hyeyoung Lee1*, Il-Nam Oh2, Jungeun Kim2, Dahan Jung2, 
Nguyen Phu Cuong2, Younmi Kim2, Jongcheol Lee3, Oha 
Kwon3, Sang Un Park2, Yongpyo Lim2, Byungjoo Kim4, 
Jong-Tae Park2

1Dong-Eui University, Korea, 2Chungnam National University, 
Korea, 3Kwonnong See Co., Korea, 4Korea Research Institute 
of Standards and Science, Korea

In previous study, red Chinese cabbages which satisfy the 
morphological characteristics of traditional Chinese cabbages 
were developed. In this study, we evaluated the phenolic 
compound profiles of two newly developed red-phenotype 
Chinese cabbages in comparison with three typical cultivars. 
Anthocyanidins (cyanidin), phenolic acids (caffeic acid, 
p-coumaric acid, ferulic acid, and sinapic acid), and flavonols 
(quercetin and kaempferol) were identified and quantified by 
HPLC, LC/MS and LC/MS/MS analyses. The new cultivars 
contained significantly increased levels of phenolic compounds, 
except for kaempferol. Their contents varied by sowing season. 
The spring-sown red Chinese cabbages contained significantly 
higher levels of phenolic acids (11,530 and 12,437 µg/g dry wt.) 
and cyanidin (1,830 µg/g dry wt.) but lower levels of flavonols 
than their fall-sown counterparts. Correlation analysis exhibited 
a significant positive correlation between cyanidin and phenolic 
acids but a negative correlation between phenolic acids and 
flavonols in red Chinese cabbages. Principal component analysis 
could differentiate red Chinese cabbages and typical cultivars 
with different sowing seasons. This study provided information 
regarding the selection of appropriate Chinese cabbage cultivars 
rich in phenolic compounds that may benefit human health.

P15 -044

Optimization of the condition for extracting lutein from 
soy germ using response surface methodology (RSM)

Kyu Tae Han1*, Jae Kwon Choi1, Moon Haeng Huh1, Jeom 
Seon Park1

1Central Research Institute, Dr. Chung’s Food Co., Ltd., Korea

Lutein has been recognized as a carotenoid preventing various 
ocular diseases including age-related macular degeneration 
and cataract. Soy germ, on the other hand, as a residual- 
product from soybean processing is a novel material for 
extracting bioactive nutrients for dietary supplements. Hence, 
the current study aimed to investigate the optimized condition 
for extraction of the soy germ-derived lutein applying response 
surface methodology (RSM). A five-level, three-factor central 
composite design (CCD) has been employed to determine the 
effect of independent variables of KOH concentration (X1), 
extraction time (X2) and the ratio of soy germ to ethanolic 
solution (X3) on the dependent variable of lutein contents (Y1). 
11.84 mg/kg of lutein (Y1) was obtained at the estimated 
optimal conditions of 70% (X1), 60 minutes (X2) and ratio of 
1:7.14 (X3), which were the maximum response point in this 
design. The present study provided optimal conditions for the 
extraction of lutein from soy germ by statistical analysis. Also, 
soy germ would be regarded as an appropriate source to 
acquire lutein for the health of eye.

P15 -043

Hydrophilic and lipophilic characteristics of non-fatty 
acid moieties affecting antibacterial activity of lauric 
acid esters

Hyunjong Yu1*, Seon Joo Lee1, Hyukjin Shin1, Yoonseok Choi1, 
Yerim Byun1, Kyung-Min Park2, Pahn-Shick Chang1,3

1Department of Agricultural Biotechnology, Seoul National 
University, Korea, 2Department of Food Science and 
Biotechnology, Wonkwang University, Korea, 3Center for Food 
and Bioconvergence, and Research Institute of Agriculture 
and Life Sciences, Seoul National University, Korea

It has been proposed that the hydrophilic and/or lipophilic 
characteristics of non-fatty acid moieties of lauric acid esters 
affect their antibacterial activities according to their ability to 
incorporate into the bacterial cell membrane. To verify this 
hypothesis, six kinds of lauric acid derivatives esterified with 
different non-fatty acid moieties were selected to confirm 
whether antibacterial activity from their precursor (i.e., lauric 
acid) is retained or lost. Three compounds, monolaurin, 
sucrose laurate, and erythorbyl laurate, exerted bacteriostatic 
and bactericidal effects against Gram-positive bacteria, while 
the others showed no inhibitory activity. Interestingly, the 
calculated log P (octanol-water partition coefficient) values of 
monolaurin, sucrose laurate, and erythorbyl laurate were 
-4.122, -0.686, and 3.670, respectively, relatively lower than 
those of the other compounds without antibacterial activity. 
Moreover, the hydrophilic-lipophilic balance values of the 
three compounds with antibacterial activity were higher than 
those of the other compounds, corresponding to the log P
result.

P15 -045

Optimization of microwave-assisted extraction of 
antioxidant activities from Stevia rebaudiana (Bertoni) 
leaves by artificial neural network (ANN) modeling and 
response surface methodology (RSM)

Kashif Ameer1*, Joong-Ho Kwon2, Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 plus 
Program, Graduate School of Chonnam National University, 
Korea, 2School of Food Science and Biotechnology, Kyungpook 
National University, Korea

A shrub of Paraguayan origin named Stevia rebaudiana
(Bertoni) is consumed globally to provide sweetness and 
therapeutic benefits to consumers. Since ancient times, 
solid-liquid extraction method termed as conventional mace-
ration extraction (CME) (24 h) has been used to obtain target 
compounds from stevia leaves. Microwave-assisted extraction 
(MAE) as modern green extraction method has garnered 
attention recently for recovery of phytochemicals from plant 
matrices. In this study, response surface methodology (RSM) 
and artificial neural network (ANN) modeling were compared 
to build effective models with maximum radical scavenging 
activities (RSAs), such as DPPH, ABTS, and FRAP as function of 
independent MAE process parameters with following ranges: 
X1=extraction time (1-5 min), X2=ethanol concentration 
(0-100%) and X3=microwave power (40-200 W). Maximum 
RSAs from MAE extracts were as: DPPH RSA=1365.52 µmol 
TE/g, ABTS RSA=4370.21 µmol TE/g and FRAP RSA=4568.52 
µmol TE/g under optimum MAE conditions of X1 of 4 min, X2 
of 75% and X3 of 160 W. ANN model proved its superiority as 
potential alternative to RSM owing to improved estimation and 
predictive capabilities.
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Comparison of response surface methodology (RSM) 
and artificial neural network (ANN) modelling for 
optimization of ultrasound-assisted extraction of total 
anthocyanin, total chlorophyll, and condensed tannins 
contents from Stevia rebaudiana (Bertoni) leaves

Kashif Ameer1*, Joong-Ho Kwon2, Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 plus 
Program, Graduate School of Chonnam National University, 
Korea, 2School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Conventional maceration extraction (CME) has been in practice 
for long times for obtaining stevia extracts which is laborious, 
time-consuming and renders lower extraction yields. Ultra-
sound-assisted extraction (UAE) has emerged in recent years as 
modern eco-friendly method. In this study, response surface 
methodology (RSM) and artificial neural network (ANN) 
modeling were compared to build effective models for maxi-
mum responses: Y1 (total anthocyanin content: TAC), Y2 (total 
chlorophyll content: TCC) and Y3 (condensed tannin content: 
CTC) from stevia extracts. Central composite design of RSM was 
used to achieve maximum TAC, TCC, and CTC as function of 
independent UAE variables: X1=ethanol concentration (0-100%), 
sonication time (10-54 min) and leaf to solvent ratio (0.148-0.313 
g/mL). Maximum values of TAC of 6.06 mg Cg E/g dry matter 
(DM), TCC of 5.91 mg/g DM and CTC of 14.57 mg Cg E/g DM were 
obtained under optimum UAE conditions of X1 of 75%n, X2 of 43 
min and X3 of 0.28 g/mL. ANN model proved its superiority over 
RSM and UAE extracts at optimized conditions showed higher 
TAC, TCC and CTC as compared to CME with less CO2 emission and 
reduced energy and time consumption.

P15 -048

Formation of starch ester derivatives using anionic gum 
hydrolyzates by microwave-discharged cold plasma

Soyeon Park1*, Ji-eun Bae1, Moo-Yeol Baik1, Sea-Cheol Min2, 
Hyun-Seok Kim3

1Department of Food Science and Biotechnology, Kyung Hee 
University, Korea, 2Department of Food Science and 
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Food Science and Biotechnology, Kyonggi University, Korea 

This study is to investigate the feasibility of using microwave- 
discharged cold plasma (CP) as an eco-friendly catalyst for the 
formation of ester derivatives between carboxyl groups of corn 
starch and hydroxyl groups of anionic gum hydrolyzates by CP 
treatment. Corn starch was mixed with anionic gum hydro-
lyzates, adjusted to pH 5.5 (acid-treated, enzyme-treated) and 
incubated at room temperature (native) or 80°C (swollen) with 
stirring. After stirring for 30 min, the mixture was dried at 50°C 
until the moisture content became less than 10%. The mixtures 
were treated CP for 20 min under 900 W in N2. Solubility, 
swelling power, gelatinization properties and pasting properties 
were analyzed. Soluble fraction increased and swelling power 
decreased in native sample by CP but opposite result was 
observed in swollen sample. Gelatinization temperature had 
no significant difference, but enthalpy of swollen acid-treated 
sample increased by CP. Peak viscosity in RVA was also 
increased by CP. CP changed physicochemical properties with 
swelling treatment. Therefore, CP was expected as a reaction 
catalyst for the formation of ester bonds and was more 
effective by swelling treatment.

P15 -047

Extraction of phenolic and amino acids from Stevia 
rebaudiana (Bertoni) extracts obtained from optimized 
microwave-assisted extraction

Kashif Ameer1*, Sudha Rani Ramakrishnan2, Joong-Ho Kwon2, 
Jong-Bang Eun1

1Department of Food Science and Technology and BK 21 plus 
Program, Graduate School of Chonnam National University, 
Korea, 2School of Food Science and Biotechnology, Kyungpook 
National University, Korea

Stevia rebaudiana (Bertoni) comprises of phytochemicals of 
pharmaceutical significance, such as steviol glycosides, antho-
cyanins, chlorophyll, terpenes, condensed tannins and micro-
elements, etc. In this study, microwave-assisted extraction 
(MAE) experiments were carried out under different extraction 
conditions and maximum extraction yield was obtained under 
following extraction conditions: extraction time of 4 min, 75% 
of ethanol concentration, and 160 W of microwave power. The 
obtained MAE extracts were analyzed for phenolic acid and 
free amino acid contents by HPLC and amino acid analyzer, 
respectively and compared with conventional maceration 
extraction (CME). Total seven phenolic acids were determined 
and chlorogenic, caffiec, salicylic and protocatechuic acids 
were found in the higher quantities among all. Among free 
amino acids, taurine, glutamic acid, alanine, lysine, methionine, 
and proline were found in the highest concentrations in MAE 
extracts as compared to CME extract. The total free amino acid 
content of MAE extract was 1.759 mg/100 g. These stevia 
extracts may serve as a natural and alternative treatment for 
metabolic and life-style related disorders.

P15 -049

Development of probiotic contaning beverage with 
embryo bud of rice ingredient

Sang Jun Lee1*, Sae Ha Lee1, Han-Seung Shin1

1Department of Food Science and Biotechnology and Research 
Institute of Biotechnology and Medical Converged Science, 
Dongguk University, Korea

It is known that more than 99% of the rice nutrients are 
concentrated in embryo bud of rice. The objective of the 
fermented beverage is to produce fermented lactic acid 
bacteria so that the embryo bud of rice can be easily digested 
by the lower digestion ability. The embryo bud of rice was 
extracted with ethanol extraction method and freeze-dry to 
make samples. To determine the optimum concentration for 
fermentation of lactic acid bacteria, embryo bud of rice extract 
was treated at 1, 3, 5, and 7% concentration and cultured at 
37°C for 48 h. Dextrose and lactose were used as control. 
DPPH, Total phenol contents, and ABTS test were performed 
for antioxidant measurement. In order to measure the gamma- 
aminobutyric acid (GABA) content of embryo bud of rice 
fermented milk, quantitative and qualitative analysis was 
performed using high pressure liquid chromatography/fluo-
rescence detection after fluorescence derivatization with 
Accq-fluor reagent kit. The GABA contents from eight samples 
of ethanol extraction was 75.3 μg/mL. Probiotic lactic acid 
beverage prototype development and sensory evaluation were 
performed.
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Preparation of tea bag with commercial herbal teas 
containing chaga mushroom (Inonotus obliquus) and 
their antioxidant activities

Dong-Jin Lee1*, Youngsung Kim2, Sun Choung Ahn2, Jinyoung 
Choi2, Taeeun Kwon2, Ju Hun Lee2

1Department of Biotechnology, School of Life Sciences and 
Biotechnology, Korea University, Korea, 2Division of Food and 
Culinary Arts& Biotech R&D center, Shinhan University, Korea

The purpose of this study was to prepare leached tea with 
Russian commercial herbal teas containing chaga mushroom 
and investigate the antioxidant activities of them. The content 
of lead (Pb), cadmium (Cd), and tin (Sn) in Russian herbal teas 
(RHTs; ivan-tea, kuril-tea, and kyrgyzky-tea) and chaga mush-
room (CM) were ＜0.3 ppm, ＜0.019 ppm, and 0.009 ppm, 
which agree with the standard of Korean food code (KFC). The 
elution volume of CM in hot water (85°C) determined using UV 
spectrometer r (390 nm) increased with quantity of CM (0.5- 
2.0 g/100ml) and leaching time (1, 3, 5, and 10 min), which 
accorded with total phenolic content (TPC), DPPH and ABTS 
radical scavenging ability. RHTs (0.5 g) and green tea (control) 
with 0.5 g of grinded CM were prepared in the tea bag type 
and their TPC, DPPH and ABTS radical scavenging ability were 
measured. TPC of ivan & kuril tea bags in 10 min exhibited the 
highest value 20.51 GAE/mg and 22.11 GAE/mg, respectively. 
The simple mixture of RHTs and CM did not result in synergetic 
effect in DPPH and ABTS radical scavenging ability but it 
showed similar antioxidant value with simple sum of each CM 
and RHTs value, except kyrgyzky-tea.

P15 -052

Potent xanthine oxidase inhibitor, hydnocarpin from 
seeds of Hydnocarpus anthelmintica

Heung Joo Yuk1*, Jiyoun Kim1, Young-sil Lee1, Yun Mi Lee1, 
Eunjung Son1, Yoon-Young Sung 1, Dong-Seon Kim1

1Herbal Medicine Research Division, Korea Institute of 
Oriental Medicine, Korea

Hydnocarpus anthelmintica is widely cultivated in Southeast 
Asia and its seeds are used as a traditional medicines. The 
seeds of Hydnocarpus anthelmintica were extracted into four 
different polar solvents: n-hexane, ethylacetate, n-butanol and 
water. The ethylacetate extract (EE) showed the lowest IC50

value against xanthine oxidase (33.7 µg/mL). To investigate the 
compounds responsible for this effect, activity guided fractio-
nation of EE by chromatography yielded four phenolic com-
pounds which were identified as luteolin (1), apigenin (2), 
chrysoeriol (3), and hydnocarpin (4) by detailed spectroscopic 
analyses, including UV, MS, and 2D NMR techniques. Impor-
tantly, compound 4 was not only the most potent component 
with IC50=8.9 µg/mL, but also similar inhibitory activity to the 
allopurinol (IC50=7.4 µg/mL) used as XO inhibitor for clinical 
management of Gout. In kinetic mechanism study, XO inhibitor 
4 was reversible mixed-type inhibition characteristics. Further-
more, the most potent XO inhibitor 4 was proven to be present 
in high quantities in the seeds by a UPLC-QTof MS analysis.

P15 -051

Characterization of protein hydrolysates from edible 
insects (mealworm larvae, cricket and silkworm pupae)

Sungwon Yoon1*, Nathan AK Wong1, Min Ki Chae1, 
Joong-Hyuck Auh1

1Department of Food Science and Technology, Chung-Ang 
University, Korea

Edible insects are considered an alternative protein source for 
alleviating the effects of food security. However, a compre-
hensive study of their functionalities has yet to be established. 
Following our previous research, the functionality of three 
edible insects (T. molitor, G. bimaculatus, and B. mori) were 
evaluated to assess the effects of protein hydrolysates. 
Extracted proteins from edible insects were treated with 
enzymes (Flavourzyme: 12%; Alcalase: 3%) and subjected to 
physical (solubility and emulsification) and physiological (ACE 
inhibition, DPPH and α-glucosidase) experimentation. The 
hydrolysates showed increases in solubility (28-34%) and 
emulsifying activity (16-48%) compared to the control. Signi-
ficant increases were displayed for ACE inhibition, especially 
Alcalase treated, with IC50 values of 0.12, 0.17, and 0.28 
mg/mL for T. molitor, G. bimaculatus, and B. mori, respectively. 
Other physiological functionalities also increased following 
enzymatic hydrolysis but were less notable. The increased 
results displayed when tested in vitro indicate enhanced 
functional properties of the protein hydrolysates that maybe 
potentially useful in the continued research of edible insects.
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Descriptive analysis for sensory attributes of 
yeotgangjeong

Kyongae Lee1*, Eunok Choe2, Yoonjin Lee 1

1Soonchunhyang University, Korea, 2Inha University, Korea

Yeotgangjeong is traditional Korean confections made of 
puffed rice, sesame seeds, nuts mixed with binding syrup such 
as rice syrup. Sugar types of binding syrup is important for 
consumer acceptance because binding syrup affects the 
textural properties of yeotgangjeong. The purpose of this study 
was to identify the sensory characteristics of yeotgangjeong
samples with different binder and to compare the consumer 
acceptance of Korean and Chinese. Three kinds of binding 
syrup (jocheong syrup, trehalose syrup and mulyeot syrup) 
were prepared with varying levels of starch syrup, rice syrup, 
honey, sugar and trehalose, and used to make yeotgangjeong. 
Descriptive analysis panelists evaluated the intensities of the 
attributes after developing descriptive terms and identified a 
total of 16 sensory attributes of 3 yeotgangjeong samples. 
Jocheong syrup yeotgangjeong had significantly stronger 
roasted and sweet taste, and roasted odor than mulyeot syrup 
yeotgangjeong. Korean consumers preferred trehalose syrup 
yeotgangjeong to jocheong and mulyeot syrup yeotgangjeong, 
whereas Chinese consumers rated their overall liking for all 
samples similarly.
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Influence of the characteristics of droplet interface on 
the stability of  -tocopherol in model emulsions

Jinhyuk Kim1*, Ha Young Song2, Seung Jun Choi1
1Department of Food Science and Technology, Seoul National 
University of Science and Technology, Korea, 2Department of 
Agricultural Biotechnology, Seoul National University, Korea

It is well-known that the emulsion droplet interface could pre-
vent the oil droplets from aggregating and alter the chemical 
reaction rates, such as lipid oxidation. It could also increase the 
stability of the lipophilic functional compounds encapsulated 
therein by acting as a protective barrier. Therefore, this work 
evaluated the effect of the interfacial membrane properties on 
the stability of α-tocopherol in emulsions having various 
interfacial characteristics, particularly thickness. Acid- and 
transition metal-meditated oxidation did not reduce consi-
derably α-tocopherol concentration in emulsions but α
-tocopherol concentration was considerably and significantly 
decreased by free radical-mediated oxidation during storage. 
Unlike our expectations, the thickness, also density, of the 
interfacial membrane of emulsion droplets only slightly 
affected the stability of α-tocopherol incorporated therein. 
Although it is difficult to generalize beyond α-tocopherol, the 
properties of the emulsion droplet interface had no impact on 
the storage stability of α-tocopherol encapsulated into emul-
sion droplets.

P15 -056

Chlorogenic acid from hawthorn berry (Crataegus 
pinnatifida fruit) prevents stress hormone-induced 
depressive behavior, through monoamine oxidase 
B-reactive oxygen species signaling in hippocampal 
astrocytes of mice

Jaekwang Lee1*, Dong Wook Lim1, Taewon Han1, Changho 
Lee1

1Korea Food Research Institute, Korea

Oxidative stress has been implicated in mental disorders, inclu-
ding depression. Chlorogenic acid (CGA), a phenolic compound 
abundant in herbs and fruits, has been reported to have 
antioxidant and free-radical scavenging properties. In this study, 
we investigated the antidepressant-like effects and active 
mechanisms of CGA from the extract of Crataegus pinnatifida
(CP) fruit. Depression-like phenotypes were induced in mice by 
daily injection of stress hormone for 1-2 weeks. The brains of 
these animals exhibited reduced BDNF expression and 
increased astrocytic hypertrophy, which are typical markers of 
depression in animal models. Stress hormone injection 1) 
upregulated MAOB expression and 2) reduced spine numbers 
along neuronal dendrites, which indicates synaptic depression. 
The oral administration of CGA or CP prevented MAOB 
activation following ROS production and had an ameliorative 
effect on depressive behavioral tests. In vitro assays performed 
on cultured C8-D1A cells revealed that CGA and CP inhibited 
MAOB activity and ROS production. Our study indicates that 
CGA and CP extracts prevented depressive behavior and 
thereby have potential as natural antidepressants.

P15 -055

Anti-invasive activity of indole-6-carboxaldehyde in 
PMA-stimulated HT1080 human fibrosarcoma cells

Min-Sung Kim1,2*, Tae-Hee Kim1,2, Seok-Chun Ko2, Won Sun 
Park3, Il-Whan Choi4, Soo-Jin Heo5, 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 Physiology, Kangwon National University 
School of Medicine, Korea, 4Department of Microbiology, 
College of Medicine, Inje University, Korea, 5Jeju International 
Marine Science Center for Research & Education, Korea 
Institute of Ocean Science and Technology, Korea

Indole-6-carboxaldehyde (ICA) is used as the reactant in the 
synthesis of the antitumor agent that has demonstrated bio-
logical activities. However, there is no study which ICA inhibited 
the cell migration related to the antitumor activity. Therefore, the 
aim of the present study was to investigate the cell migration 
inhibitory effect of ICA through down-regulation of the matrix 
metalloproteinase-9 (MMP-9) to phorbol 12-myristate 13-acetate
(PMA) in HT1080 fibrosarcoma and the associated mechanism of 
action. ICA significantly inhibited cell migration and suppressed 
MMP-9 expression on PMA-stimulated HT1080 human fibro-
sarcoma. The ICA suppressed the phosphorylaphosphorylation 
of c-Jun N-terminal kinase (JNK) and extracellular signal-regu-
lated kinase (ERK). In addition, ICA suppressed the phospho-
rylation of inhibitor of κB (IκB) α and nuclear translocation of p65 
and p50 in PMA-stimulated HT1080 fibrosarcoma. Based on the 
results, ICA inhibits cell migration via down-regulation of MMP in 
PMA-sitmulated HT1080 fibrosarcoma cells through suppressing 
the phosphorylation of JNK and ERK and the translocation of 
nuclear factor-κB (NF-κB).

P15 -057

Activation of the chemosensory ion channel TRPV1 by 
4,5-di-O-caffeoylquinic acid from Ligularia fischeri

Yiseul Kim1*, Jung Tae Kim1, Hee Jin Son1, Mee-Ra Rhyu1

1Korea Food Research Institute, Korea

Ligularia fischeri (Ledeb.) Turcz. (L. fischeri), a perennial plant 
native to northeastern Asia, has long been used as folk 
remedies for the alleviation of inflammatory symptoms. 
Transient receptor potential channel vanilloid 1 (TRPV1) is 
member of the TRP superfamily of structurally related, 
nonselective cation channel and is involved in anti-inflam-
matory and protective processes in sepsis and rheumatoid 
arthritis. We investigated whether the extract of L. fischeri 
(LFEx) and caffeoylquinic acid (CQA) derivatives, the pharma-
cologically active ingredients identified from L. fischeri, 
regulate inflammation via a TRPV1-mediated pathway. Changes 
in intracellular Ca2+ levels to the LFEx and trans-5-O-CQA, 
3,4-di-O-CQA, 3,5-di-O-CQA and 4,5-di-O-CQA were monitored 
in TRPV1-expressing human embryonic kidney cells HEK293T. 
LFEx and 4,5-di-O-CQA activated TRPV1 and these activation 
were significantly inhibited by ruthenium red, a general blocker 
of TRP channels, and capsazepine, a specific antagonist of 
TRPV1. This study provides evidence that L. fischeri is selective 
to inflammatory responses via a TRPV1-mediated pathway, and 
4,5-di-O-CQA might play a key role to create these effects.
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Antimicrobial activity of diphlorethohydroxycarmalol 
(DPHC) from Ishige okamurae and potential application 
as wound dressing

Min-Sung Kim1,2*, Gun-Woo Oh1,2, Seok-Chun Ko2, 
Young-Mog Kim3, 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, 
3Division of Food Science and Biotechnology, Pukyong 
National University, Korea

Wound is a shape of injury being damaged from dangerous 
part. Wound sites can be infected with harmful bacteria easily, 
as well as the main reason protecting bacteria is that they can 
cause disease or complications. Diphlorethohydroxycarmalol 
(DPHC) isolated from Ishige okamurae, a marine brown algae, is 
not researched antibacterial effect yet. DPHC is isolated and 
purified by HPLC and HPCPC. Also it is identified by Q-TOF Mass. 
To investigate antibacterial effect of DPHC, minimum inhibitory 
concentration (MIC) and minimum bactericidal concentration 
(MBC) are examined against S. epidermidis, C. albicans, S. 
aureus, and P. acnes. To investigate cell viability, MTT assay is 
proceeded to NHDF-neo cell. As a result, MIC values are about 
128 μg/mL and MBC values about are 512 μg/mL. The non- 
toxicity of DPHC is confirmed by MTT assay. Nanofiber mat is 
applicated as fabrication to contain DPHC having antibacterial 
effect. Electrospinning for making nanofiber mat is a process 
making fiber between nano-diameter to micro-diameter 
though high electric charge and voltage. Consequently we can 
suggest that PCL/DPHC nanofiber mats through electrospinning 
have possibility of wound dressing.

P15 -060

Changes in structure and crystallinity of starch gels at 
different freezing-thawing cycle numbers

Seong-Su Park1*, Ye-Ju Park1, Yu-Jin Han1, Eun-Jung Kang1, 
Jae-Kwon Lee1

1Department of Food Science and Biotechnology, Kyonggi 
University, Korea

The effects of freezing-thawing (F-T) cycle numbers (0, 1, and 3) 
on the structure and crystallinity of corn and potato starch gels 
(10%, w/v) were assessed. Scanning electron photomicro-
graphs of starch gels revealed that the pores inside gel network 
were enlarged greatly with thinner cell walls as the F-T cycle 
repeated. However, these expanded inner gel structure did not 
cause the increase in water absorption capacity of starch gels. 
X-ray diffractometry showed that crystallinity of starch gels 
increased significantly with repeating the F-T cycle. Differential 
scanning calorimetry (DSC) analysis showed that enthalpy of 
starch gels increased as the F-T cycle numbers increased, 
implying formation of crystallites during the repetition of F-T 
cycle. However, DSC thermograms of starch gels varied 
depending upon the source of starch, reflecting their different 
structures and contortions. These results suggested that 
through F-T cycle, physical and chemical properties of starch 
gels could be altered to permit them to meet the specific 
needs of food application.

P15 -059

Sargassum horneri ethanol extract amelioratesallergic 
responses in IgE-activated mast cells and house dust 
mite/DNCB-induced atopic dermatitis in Nc/Nga mice 
model

Eui Jeong Han1*, Nalae Kang1, Eun Ji Shin1, Hee-Jin Han1, 
Hyun-Soo Kim2, Seo-Young Kim2, You-Jin Jeon2, Youngheun 
Jee3, Ginnae Ahn1,4

1Department of Food Technology and Nutrition, Chonnam 
National University, Korea, 2Department of Marine Life 
Science, Jeju National University, Korea, 3Department of 
Veterinary Medicine and Veterinary Medical Research 
Institute, Jeju National University, Korea, 4Department of 
Marine Bio-Food Sciences, Chonnam National University, Korea

Here, we investigated the anti-allergic effect of Sargassum horneri
ethanol extract (SHE) in IgE-activated murine bone marrow- 
derived culturedmast cells (BMCMCs) and HDM/DNCB-stimulated 
Nc/Nga mice, an atopy mice model. First of all, SHE reduced 
the IgE-mediated β-hexosaminidase and histamine releases in 
BMCMCs without cytotoxicity. Also, SHE down-regulated the 
expression levels of inflammatory cytokines and chemokine via 
the regulation of NF-kB signaling pathway in IgE-activated 
BMCMCs. Additionally, the oral administration of SHE attenuated 
the atopic dermatitis symptoms, including the skin dermatitis 
severity, the scratching frequency and TEWL in HDM/DNCB- 
induced atopic dermatitis in Nc/Nga mice. The significant 
attenuation of the serum IgE, IgG1 and IgG2a levels was 
observed after the administration of SHE. The histological 
analysis revealed that SHE inhibited the epidermal hyperplasia, 
hyperkeratosis and the dermal infiltrations of mast cells and 
eosinophil by reducing the expression levels of cytokines and 
chemokine in the affected skin and/or ear. Taken together, 
these results suggest that SHE might have beneficial potentials 
for the treatment of allergic diseases.

P15 -061

Effects of sonication and gelation temperature on the 
physicochemical properties of corn starch gel

Ye-Ju Park1*, Seong-Su Park1, Byeong-Jin Jang1, Eun-Jung 
Kang1, Jae-Kwon Lee1

1Department of Food Science and Biotechnology, Kyonggi 
University, Korea

The aim of this study was to investigate the effects of sonica-
tion (48 W, 20 min) and gelation temperature (4, 25, or 50°C) on 
morphology and properties of corn starch gel (10%, w/v). 
Microstructure of starch gel showed that the size of pores 
inside gel network reduced significantly by sonication as well 
as by increasing the gelation temperature. Such results might 
be due to slower rate of association of dispersed starch mole-
cules at higher temperature. Starch gels treated with sonication 
showed the lower viscosities than those of untreated gels, 
indicating the disintegration of swollen starch granules by 
sonication. Water holding capacity of starch gel decreased with 
sonication as well as with lowered gelation temperature. 
Meanwhile degree of syneresis increased with sonication, 
implying closer association occurred between starch molecules. 
Although there were no significant differences in opacity of 
starch gels, starch gels treated with sonication showed the 
more uniform appearance.
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Neuroprotective antioxidative effect of rootbark of 
Morus alba L. extract

SoHyeon You1*, Gun-Hee Kim1,2

1Plant Resources Research Institute, Korea, 2Duksung Womens 
University, Korea

Mulberry (Morus alba L.) is widely known to have medicinal 
properties such as treating fever, liver protection, improvement 
eyesight, joints strength, and lowering blood pressure. This 
study, we investigated antioxidant properties of 70% ethanol 
extract of root bark of mulberry through 2,2-diphenyl-1- 
picryl-hydrazyl-hydrate (DPPH), ferric reducing antioxidant 
power (FRAP), and 2,2’-azino-bis(3-ethylbenzothiazoline-6- 
sulfonic acid) (ABTS) assay. The result indicated that rootbark 
of Mulberry has radical scavenging activity dose dependently. 
Neuroprotective effect against H2O2 on differentiated PC12 
cells was analyzed via 3-(4,5-dimethylthiazol-2-yl)-2,5-diphe-
nyltetrazolium bromide (MTT) assay and Lactate dehydro-
genase (LDH) assay. The result showed that rootbark of 
mulberry has significant cell protective effect against H2O2 on 
differentiated PC12 cells . After HPLC-DAD analysis, Morusin 
and KuwanonG were identified as major flavonoid compounds 
in rootbark of Mulberry. On the basis of these results, 
antioxidative source of rootbark of mulberry showed neuro-
protective effects. In addition, Morusin and KuwanonG were 
expected to be markers of antioxidant effect.

P15 -064

The antioxidant activity and total flavonoid content of 
extracts from different parts of Morus alba and 
Cudrania tricuspidata

YunMin Hong1*, Gun-Hee Kim1,2

1Plant Resources Research Institute, Korea, 2Duksung Womens 
University, Korea

Research to develop physiologically active substances derived 
from plants is being actively carried out both domestically and 
abroad. The development of functional materials and products 
using mulberry (Morus alba), which is known to be effective for 
preventing diabetes, hypertension, hyperlipidemia, inflammation
and aging, has attracted considerable attention. Kkujippong
(Cudrania tricuspidata) tree is a member of the mulberry tree. 
When used as a herb in Korea, Kkujippong tree leaf is used for 
treating coughs, asthma and diabetes. This study investigated 
the antioxidant activities of 70% ethanol extract from various 
parts of mulberry tree (leaves, branchs, and fruit) and Kkujip-
pong tree (leaves, roots, and fruit). The total flavonoid content 
in Kkujippong tree roots(33.8-384.3 mg/g NE) and mulberry 
tree leaves(21.7-147 mg/g NE) extracts showed a high value. 
DPPH radical scavenging activity was highest with Kkujippong
tree roots. The results of ABTS radical scavenging activity and 
FRAP value showed highest antioxidant activity in extracts from 
Kkujippong tree roots, leaves and mulberry tree branchs. These 
results suggest that Kkujippong tree roots could serve as a 
functional food.

P15 -063

Volatile composition of red pepper (Capsicum annuum
L.) seeds tea

Da Hye Kim1*, Hojun Seo1, In Hee Cho1

1Department of Food Science and Biotechnology, Wonkwang 
University, Korea

Red peppers (Capsicum annuum L.) have been widely 
cultivated and consumed in a wide range of forms in Korea. In 
particular, the majority of products are commercially available 
in dry form. Less than 10% contents of red pepper seeds is 
normally required for high quality of red pepper powder, so 
that most of seeds become useless. In our group, red pepper 
seeds tea (aqueous extracts of red pepper seed roasted) were 
developed and optimized by consumer test according to 
roasting temperatures (80-120°C), infusion temperatures 
(60-100°C), and infusion times (1-5 min). Volatiles of red 
pepper seeds tea were extracted using simultaneous steam 
distillation and solvent extraction (SDE) and analyzed by gas 
chromatography and mass spectrometry (GC-MS) in this study. 
A total of 72 volatile compounds were identified in red pepper 
seeds tea, including 14 acids and 2 esters, 5 pyrazines, 19 
alcohols, 7 aldehydes, 10 ketones, and 15 miscellaneous 
compounds. The relative contents of carbonyls and pyrazines 
which could be generated by thermal processing were 
predominant, and especially furfural was quantitatively mainly 
compound, followed by dodecanoic acid, 2-cyclohexen-1-ol, 
and so on.

P15 -065

Anti-lipase activity of Lactobacillus in 3T3-L1 cells

SukJin Kim1*, Soo-im Choi2, Chang-Ho Kang3, Nam-Soo Paek3, 
Gun-Hee Kim1,2

1Plant Resources Research Institute, Korea, 2Duksung Womens 
University, Korea, 3Mediogen, Co., Ltd., Korea

Obesity causes metabolic abnormalities such as hypertension 
and diabetes. Lactobacillus (LB.) strain are known to have the 
effect of preventing obesity by lipase inhibition activity. Lipase 
is an animal digestive enzyme that hydrolyzes triglyceride to 
glycerol and fatty acid to help it absorb into the intestine. The 
aim of this study is to investigate cell viability and anti-lipase 
activity of Lactobacillus plantarum MG4221, MG4270, MG5087 
and Lactobacillus fermentum MG4231, MG4244, MG426. 
MTT(3-(4,5-dimethylthiazolyl)-2,5-diphenyl-2H-tetrazolium 
bromine) assay was performed to investigate cell viability in 
3T3-L1 cells of LB. The results showed that all LB. don't have 
cytotoxic activity and LB. fermentum MG4231 showed the 
highest cell proliferation among LB. strain. The lipase activity 
was measured using p-NPB (p-nitrophenyl butyrate) and LB. 
plantarum MG5087 had the highest lipase inhibitory activity. 
These results indicated that LB. strain are not harmful to cells 
and have lipase activity. As a conclusion, LB. strains can be 
regarded as potential new health functional ingredients for the 
prevention of obesity, and further studies are needed for 
prevention of obesity.
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Production of green tea extracts increased gallic acid 
content via acid hydrolysis

Hae-Soo Kim1*, So-Hyeon Lee1, Min-Ho Jo1, Su-Jeong Choi1, 
Ju-Hui Kim1, Seung-Hee Nam2, Jong-Bang Eun1, Young-Min 
Kim1

1Department of Food Science and Technology and BK21 Plus 
Program, Chonnam National University, Korea, 2Institute of 
Agricultural Science and Technology, Chonnam National 
University, Korea

Gallic acid is a functional ingredient abundantly present in puer 
tea, which is a representative fermented tea of China. Recently, 
it has been reported that gallic acid has physiological activities 
such as anti-oxidant, anti-obesity, anti-bacterial, and the loss of 
body fat. Originally, green tea, a raw material of fermented tea, 
contains a tiny amount of gallic acid but it has various catechins 
such as EGCG, ECG, EGC, or EC. It has been studied to increase 
gallic acid through the fermentation or bio-transformation of 
galloyl group in EGCG or ECG by tannase. In this study, we tried 
to make green tea extracts increased gallic acid by acid 
hydrolysis. The gallic acid was produced 45.6% yield from EGCG 
with treatment of 2 M hydrochloric acid at 110°C for 1 h. When 
the same treatment against the green tea extracts from 
Chamnok as a cultivated in Korea, native species, and Yabukita, 
the gallic acid increased from 0.17 mM into 4.87 mM (91.3% 
yield), from 0.28 mM to 5.33 mM (92.3% yield), and from 0.17 
mM to 4.44 mM (93.9% yield), respectively. Therefore, it is 
possible to manufacture green tea extract with high concentra-
tion of gallic acid by using simple acid hydrolysis.

P15 -068

Chemometric approach for the classification of six 
edible mushrooms based on the volatile compound 
data set as determined by headspace-solid phase 
microextraction coupled with gas chromatography

Minkyoung Lee1*, Da Eun Lee1, Hong Yu Cheng1, Gyeong Ho 
Lee 1, Yoon Young Hwang1, Seon Hye Baek1, Mun Yhung 
Jung1

1Department of Food Science and Biotechnology, Graduate 
School, Woosuk University, Korea

Six mushroom species (white beech, brown beech, oyster, king 
oyster, and enoki mushrooms) was successfully classified by 
using canonical discriminant analysis (CDA) and principal 
component analysis (PCA) on volatile metabolite data sets 
obtained by HS-SPME-GC. The volatile compounds were 
identified by mass spectral analysis. The volatile profiles varied 
greatly within and between mushroom species. But it was 
found that each mushroom still had a characteristic volatile 
metabolite profile. Button mushroom contained exceptionally 
high proportion of benzaldehyde and benzyl alcohol. The 
content of 1-octen-3-ol greatly differed within button mush-
room species, showing about 100 times difference in its 
content. Hexanal was the most abundant volatile in enoki 
mushroom. Several volatile pairs with very high positive 
correlation in their levels were firstly identified, representing 
highest correlation coefficient for the pair of t-2-octenal and 
2,4-octandienal. CDA was much more efficient than PCA for the 
classification of mushroom species. The successful classification 
with CDA clearly showed the uniqueness of volatile profile of 
each mushroom species.

P15 -067

Origin discrimination of onion using metabolite 
profiling

Dong-jin Kang1*, Eun-Hee Chang1, Da-Jeong Jeong1, 
Young-dae Choi1, Suel hye Hur1, Hyemin Dong1, Ji-Young 
Moon1, Seong-Hun Lee1, Hyeo-Kyeung Kim1, Byeung-Kon Shin1

1Experiment Research Institute of National Agricultural 
Products Quality Management Service, Korea

A onion is one of the popular condiment vegetable in Korea. 
The most of Korean people prefer to eat Korean onion. So the 
price of Korean onion is 2 times higher than imported onion in 
Korea. The aim of this study is to discriminate the origin of 
onion by comparing metabolite profiling between Korean and 
imported onion using high-performance ultra liquid chromato-
graphy coupled to a quadrupole-orbitrap high resolution mass 
spectrometer (UHPLC-Q-Orbitrap HRMS). The 100 samples 
from 67 regions were collected and analyzed at a resolution of 
70,000 FWHM (at 200 m/z). In this study, we found that iden-
tified 11 metabolites’ contents; Proline, Isoleucine, Asparagine, 
Lysine, Glutamic acid, Tryptophan, Arginine, Hydroxyphenyla-
lanine, Histidine, Quercetin, and Quercetin-glucoside. They 
were different between Korean and imported onion. The 
relative content ratios of the 11 compounds were from 1.3 to 
2.2 in Korean and imported onion. The accuracy of discrimi-
nation origin was 99.0% using 11 metabolites’ contents data 
applied with multivariate analysis. Overall, the results showed 
that this method could be useful in discrimination of the origins 
between Korean and imported onion.

P15 -069

Aroma characteristics of boricha depending on barley 
roasting methods

Woo-Young Joung1*, Hyung-Hee Baek1, Byeong-Goo Kim2, 
Byung-Serk Hurh2

1Department of Food Engineering, Dankook University, Korea, 
2Sempio Fermentation Research Center, Korea

Boricha (barley tea) is a beverage made by boiling of roasted 
barley with water. The aroma quality of boricha is affected by 
the roasting process of barley. The objective of this study was to 
evaluate effect of barley roasting methods on aroma quality of 
boricha using solvent-assisted flavor evaporation-gas chromato-
graphy (GC)-mass spectrometry-GC-olfactometry. Roasting 
methods were air roasting (AR), drum roasting (DR), and air/ 
drum roasting. Twenty, twenty-one, and eighteen aroma-active 
compounds were detected in AR, DR, and air/drum roasting, 
respectively. Guaiacol (smoky), 2-acetylpyrazine (almond-like), 
and furfuryl alcohol (burnt sugar) were detected as aroma- 
active compounds with high intensity. When DR was used, the 
intensities of aroma-active compounds were higher. On the 
other hand, when AR was used, aroma intensities of phenols 
such as guaiacol and 2-methoxy-4-vinylphenol (curry) tended to 
be stronger. Aroma characteristics of phenols are not consi-
dered to be desirable for boricha. Although roasting time in DR 
was longer than AR, DR was thought as an effective barley 
roasting method enhancing desirable aroma characteristics of 
boricha.
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Evaluation of aroma-active compounds in traditional 
doenjangs using solvent-assisted flavor evaporation 
and gas chromatography-olfactometry.

YongGyu Woo1*, HyungHee Baek1, YongHo Choi2, ByungSerk 
Hurh2

1Department of Food Engineering, Dankook University, Korea, 
2Sempio Foods Company, Korea

Doenjang is a traditional Korean food made from fermented 
soybeans, which is divided into traditional doenjang and 
commercial doenjang. Although volatile compounds of tradi-
tional doenjang were intensively analyzed in previous studies, 
aroma-active compounds of traditional doenjang were not 
fully investigated. Therefore, we extracted volatile compounds 
of 7 traditional doenjangs collected from all parts of the 
country by solvent-assisted flavor evaporation and analyzed 
aroma-active compounds by gas chromatography-mass spectro-
metry-olfactometry. Thirty-three aroma-active compounds were 
detected from traditional doenjangs. Butanoic acid (cheesy) 
was the most intense aroma-active compound in traditional 
doenjang. Other relatively intense odorants included guaiacol 
(phenolic, smoky), methional (potato-like), and maltol (sweet). 
In addition, compounds such as eugenol (spicy, clove-like) and 
indole (pungent, animal, fecal) were identified as aroma-active 
compounds. These compounds play an important role in the 
flavor of traditional doenjang. The results obtained from this 
study will help improve aroma quality of traditional doenjang.

P15 -072

A polyphenolic compound inhibited the IgE-mediated 
allergic response in mast cell

Eui Jeong Han1*, Hee-Jin Han1, Eun-Ji Shin1, Nalae Kang1, 
Eunyeong Park2, Su-Jin Oh2, Ginnae Ahn1,2

1Department of Food Technology and Nutrition, Chonnam 
National University, Korea, 2Department of Marine Bio-Food 
Sciences, Chonnam National University, Korea

Mast cell is very important role in IgE-mediated allergic 
reactions. The binding of IgE to high-affinity IgE receptors (Fc 
epsilonRI) on the surface of mast cells led to mast cell 
degranulation, and it led to secrete inflammatory mediators 
including histamine, β-hexosaminidase, and cytokines. In this 
study, we investigated the anti-allergic effect of polyphenolic 
compound (PC) in IgE-mediated mast cell activation. The result 
showed that PC did not indicate any cytotoxic effects at used 
all concentration (15.6, 31.3, and 62.5 μg/ml) in bone marrow- 
derived cultured-mast cells (BMCMCs). And then, PC markedly 
suppress the degranulation of BMCMCs by reducing the 
release of β-hexosaminidase and histamine in dose depen-
dently manner. Also, PC reduced the expression levels of pro 
inflammatory cytokines (IL-4, IL-6, IL-13, IFN-γ and TNF-α) by 
suppressing the nuclear factor (NF)-κB signaling. Moreover, the 
total IgE binding capacity of mast cell inhibited by the pretreat-
ment PC, compared to IgE-mediated activated BMCMCs. Taken 
together, these results suggested that treatment with PC 
suppressed inflammatory mediators in IgE-mediated activated 
BMCMCs.

P15 -071

Physicochemical characteristics of gijangbob according 
to additional amount of waxy-proso millet

Jeeyeon Ko1*, Seokbo Song1, Meyongeun Choe1, Doyeon 
Kwak1

1National Institute Crop Science, RDA, Korea

The physicochemical characteristics of gijangbob according to 
additional amount of waxy-proso millet were evaluated. The 
tested waxy-proso millet variety was ‘Ollechal’ and ratio of that 
was 0, 5, 10, 20, and 30%. The crude ash, protein, and mineral 
contents of gijangbob were increased according to additional 
amounts of waxy-proso millet. Yellowness and redness of 
gijangbob were increased as additional amount was increased, 
whereas lightness decreased. The hardness/stickiness ratio, 
which is the major factor concerning palatability of gijangbob, 
decreased by additional amount increased. It means pala-
tability of gijangbob increased by addition amount of waxy- 
millet incensement. But, more than 10% of addition waxy- 
millet in rice needed for increasing palatability, because there 
was no statistical significance between 5% addition and no 
addition.

P15 -073

Interaction between carnosic acid and bovine serum 
albumin: A biophysical and computational approach

Jieun Lee1*, Razzak Md. Abdur2, Shin Sik Choi1,2

1Department of Food and Nutrition, Myongji University, 
Korea, 2Department of Energy Science and Technology, 
Myongji University, Korea

Carnosic acid (CA), the polyphenolic diterpene derived from 
rosemary, possesses antioxidative and antimicrobial properties, 
with a wide range of applications in the food and cosmetics 
industries. In the present study, we have examined the in vitro
interaction of CA with bovine serum albumin (BSA) using 
instrumental analyses as well as molecular modeling methods, 
to decipher their binding mechanism and conformational 
changes. The fluorescence emission of BSA was quenched by 
CA, which was mainly resulted from the formation CA-BSA 
ground state complex. The probable binding site was identified 
in domain I (site III) of BSA by molecular docking and site 
marker competitive experiments. Additionally, CA causes 
conformational and structural changes of BSA as observed 
from UV-vis absorption, synchronous fluorescence, and Fourier 
transform infrared (FT-IR) spectroscopy. These results demon-
strate that CA favorably interacts with BSA through nonco-
valent bonding and forms stable complex suggesting potential 
applications for medicines, functional foods and cosmetics.
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P15 -074

Preparation and characteristics of solid dispersion for 
water-insoluble ingredient

HeeJoung Joung1,2*, Yu-mee Han3

1Food Business Team, Kyungnong Co., Ltd., Korea, 
2Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 3Food business team, 
Dongoh Life Science Co., Ltd., Korea

Curcumin is water-insoluble ingredient and the main active 
compound derived from the rhizome of Curcumin longa
(tumeric), and it has many bioactivities such as anti-inflam-
matory, antioxidant, anti-cancer, antimicrobial. However, due 
to poor water solubility and low bioavailability, its application 
is limited. Therefore, in this research, Curcumin-milk powder 
solid dispersion was used to increase the water solubility of 
curcumin. Curcumin-milk powder solid dispersion was fabri-
cated using a facile solution mixing method and then made 
into a powder using a spray dryer. Particle size and polydis-
persity Index (PDI) was measured for physical properties. The 
solubility and encapsulation efficiency of curcumin-milk 
powder solid dispersion were measured using UV-spectro-
photometry method and radical scavenging activity was 
evaluated by DPPH assay. These results presented that 
Curcumin-milk powder solid dispersion was effective in 
increasing the water solubility of curcumin.

P15 -076

Evaluation of bioaccessibility/cellular uptake of glycated 
whey protein isolates, using in vitro digestion model 
and Caco-2 and PSI cells

Hee-Ra Lee1*, Min Cheol Pyo1, Kwang-Won Lee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

The in vitro digestion model is well known for studying the 
effect of the ingestion matrix on bioaccessibility. The in vitro
digestion/Caco-2 and PSI cell uptake model was applied to 
predict the bioaccessibility and cellular uptake of furosine, 
hydroxymethylfurfural (HMF), and carboxymetyllysine (CML) in 
glycated whey protein isolates (GWPI). The GWPI was 
produced by reacting with glucose and whey protein isolates 
(WPI) using dry-heat condition method. The amounts of furo-
sine, HMF, and CML in GWPI were analyzed by HPLC system. As 
a result, the bioaccessibility of each indicator increased in the 
order of oral stage, gastric stage, and intestinal stage. 
Furthermore, in Caco-2 and PSI cell monolayer model, cellular 
uptake of furosine, HMF, and CML was 11.2, 41.7, 46.6, 59.5, 
68.2, and 73.2% respectively. In both cases, the transport 
efficiency increased as the digestion process progresses. These 
results indicated that the PSI cells were more efficiently 
transported GWPI than Caco-2 cells did. In summary, in vitro
digestion and cell culture models can be ascribed as prelimi-
nary screens to estimate a dietary exposure to exogenous 
Maillard reaction products.

P15 -075

A study on the tracking of modified protein from 
glycated whey protein by in vitro digestion

Su-Hyun Chun1*, Hee Joon Yoo1, Kwang-Won Lee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea

The purpose of this study was to identify changes in protein 
after glycated whey protein (GW) undergoes in vitro digestion 
process and identify peptides permeating intestinal cells in 
digestive juices of GW. GW is Maillard reaction product (MRP) 
prepared by heat treatment of whey protein concentrate, 
which has a phagocytosis and immune-enhancing effects of 
RAW 264.7 cells. We investigate how this functional MRP is 
degraded and absorbed through gastric-intestinal digestive 
tract during ingestion using in vitro digestion model. In vitro
digestion process, GW was reacted with saliva, gastric juice, 
and intestinal juice (duodenal juice and bile) sequentially for 5 
min, 2 h, and 2 to 10 h. The supernatants were then centri-
fuged at 3,500 rpm and SDS-PAGE revealed the degradation 
pattern of GW in vitro digestion stage. The supernatant of 
intestinal juice (2 h) was treated at the upper part of Caco-2 
cells. After 4 h, proteins or peptides in upper and lower part of 
Caco-2 cells were analyzed using matrix-assisted laser 
desorption/ionization time-of-flight mass spectrometry.

P15 -077

Advanced glycation end products mediate matrix 
metalloproteinases via activation of ERK, JNK, and NF-κ
B signaling pathways

So-Ra Jeong1*, HeeEun Kim2, Kwang-Won Lee1

1Department of Biotechnology, College of Life Sciences and 
Biotechnology, Korea University, Korea, 2Institute of 
Biomedical Science and Food Safety, Korea University, Korea

Advanced glycation end products (AGEs) are the non-enzy-
matic reaction of sugars and proteins. The accumulate of AGEs 
cause diverse biological settings including such as diabetes, 
inflammation, and renal failure. AGEs adjust the metabolism of 
target proteins through the receptor for AGEs (RAGE) and 
activate a signal transduction cascades, such as ERK, JNK, p38 
and NF-κB. Together these pathways are involved in numerous 
biological functions including promoting apoptosis, the proli-
feration of cancer cells. The activation of fibrosis and accelerate 
the degradation of collagen through the balance of MMPs. 
RAGE mediates inflammatory signals leading to tissue chronic 
inflammatory cytokine. In this study, we suggest that AGEs and 
RAGE interaction increases MMPs expression via the ERK, JNK 
and NF-κB pathways. We compared the toxicity of AGEs from 
different sugars and determined which AGEs had the highest 
toxicity. Furthermore, we have identified which signals in the 
body cause renal damage in each of the AGEs. We evaluated 
the effects of AGEs mediates systemic renal dysfunction in the 
epithelium. They also induced MMPs family activation by ERK, 
JNK and NF-κB pathways in kidney cells.
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Optimization of extraction conditions for volatile 
terpenoids from Schisandra chinensis baillon by 
response surface method

Chung Yong Cha1*, So Jeong Yang1, Mina K. Kim1, 
Kwang-Geun Lee1

1Department of Food Science and Biotechnology, Dongguk 
University-Seoul, Korea

Terpenoids, major aroma compounds of omija, is the main 
component of the phytoncide. The purpose of present study is 
to improve the availability of omija by optimizing extraction 
conditions. Through the response-surface method (RSM) the 
concentration of omija 's terpenoids is maximized. Central 
composite design was used to optimize the extraction pressure 
(X1: 0.01-0.1 Mpa), ethanol concentration (X2: 0-50%), and 
sample concentration (X3: 1-20%), obtaining extract from 
omija fruit with high antioxidant activity and total terpenoids. 
Analysis of variance showed a significant difference depending 
on the extraction pressure, ethanol concentration, and sample 
concentration (p< 0.05). As a result, extraction of terpenoids 
tend to improve more with increasing ethanol and sample 
concentration. The optimal conditions based on designed 
responses were: X1=0.0691 Mpa, X2=35.35% and X3=16.35%. 
These optimum conditions yielded total terpenoid content of 
442.72 ug/g.

P15 -080

Optimization of pectin de-esterification by alkali 
treatment and their structural properties

Da-Yeon Yoo1*, Ho-Tak Jung2, Byung-Hoo Lee2, Sang-Ho Yoo1

1Department of Food Science and Biotechnology, and 
Carbohydrate Bioproduct Research Center, Sejong University, 
Korea, 2Department of Food Science & Biotechnology, College 
of BioNano Technology, Gachon University, Korea

Pectin has been used to apply as a food ingredient for increa-
sing the viscosity, and it has different textural properties based 
on the degree of esterification (DE) value. In this study, the 
apple pectin was de-esterified with alkali treatment to produce 
the tailor-made low-methoxyl pectin with the aim of various 
food applications. The pH of pectin solution (1%, w/v) was 
adjusted to 10, 11, 12, and 13 by 5 M NaOH, and individually 
stirred at 4°C and 25°C for 24 h. The DE values of pectin was 
significantly decreased to 13.1-53.3 depending on pH range 
and reaction temperature compared to raw apple pectin which 
was considered as a high-methoxyl pectin with DE 58.6. Also, 
there were no significant changes in the distribution of 
molecular weight among different DE values of apple pectin 
samples. This result showed that the DE value of apple pectin 
can be modified for various food applications. In conclusion, 
this study suggested that pectin modification by the alkali 
treatment can be applied to substitute the pectin methyle-
sterase, which showed specific de-methoxylating activity, to 
produce low- or very-low-methoxyl pectins.

P15 -079

Investigation on changes in volatile components of 
spring onion by reverse osmosis extration

Jung-Min Choi1*, Sang-Mi Lee1, Zen Shim2, Cheol-Ho Jin2, 
Ryang Park2, Myeong-Hee Jeon2, Dae-Hee Lee2, Young-Suk 
Kim1

1Department of Food Science and Engineering, Ewha Womans 
University, Korea, 2Foods Research Institute, Sempio Foods 
Company, Korea

Spring onion (Allium fistulosum) is a spicy vegetable commonly 
used in diverse Korean dishes. In particular, volatile compo-
nents in spring onion can serve to reduce or eliminate malo-
dorants of meat and fish. Volatile compounds, including 
sulfur-containing compounds, which can affect the charac-
teristic organoleptic property of spring onion, were significantly 
changed during processing such as extraction. In this study, 
ground spring onion was extracted by reverse osmosis 
extraction method, which could reduce any chemical changes 
occurred by high temperature. Then, volatile compounds were 
analyzed by gas chromatography-mass spectrometry (GC-MS) 
after extraction using solid-phase microextraction (SPME). In 
general, there was no significant change in the volatile 
components by reverse osmosis extraction. However, some 
changes in volatile compounds such as sulfur-containing 
compounds (propenyl methyl sulfide, dipropyl sulfide, propenyl 
propyl disulfide, 3-prop-2-enylsulfanylprop-1-ene, 3-methyl-4- 
methylsulfanylphenol, dipropyl trisulfide, propenyl propyl 
trisulfide) and other odorants including propionic acid, ethanol 
and methyl acetate were observed after reverse osmosis 
extraction.

P15 -081

Origin discrimination of garlic using metabolite profiling

Hyemin Dong1*, Dong-Jin Kang1, Eun-Hee Chang1, Da-Jeong 
Jeong1, Young-dae Choi1, Suel hye Hur1, Ji-Young Moon1, 
Seong-Hun Lee1, Hyeo-Kyeung Kim1, Byeung-Kon Shin1

1Experiment Research Institute of National Agricultural 
Products Quality Management Service, Korea

The origin of garlic is identified, by the reason that the price of 
Korean garlic is 2 times higher than imported garlic in Korea. 
The aim of this study is to discriminate the origin of garlic by 
comparing metabolite profiling between Korean and imported 
garlic using high-performance ultra liquid chromatography 
coupled to a quadrupole-orbitrap high resolution mass spectro-
meter (UHPLC-Q-Orbitrap HRMS). The 100 samples from 64 
regions were collected and analyzed at a resolution of 70,000 
FWHM (at 200 m/z). In this study, we found that identified 15 
metabolites’ contents; pipecolic acid, tryptophan, trigonelline, 
glutamyl phenylalanine, allicin, valine, asparagine, agmatine, 
adenosine, hydroxycinnamic acid, glutamine, arginine, dime-
thyl arginine octadecenoic acid and C4H6N6O4. They were 
different between Korean and imported garlic. The relative 
content ratios of the 15 compounds were from 0.5 to 2.7 in 
Korean and imported garlic. The accuracy of discrimination 
origin was 99.0% using 15 metabolites’ contents data applied 
with multivariate analysis. Overall, the results showed that this 
method could be useful in discrimination of the origins 
between Korean and imported garlic.



654

P15 -082

Chemo-enzymatic synthesis of lauroyl tripeptide-KHA as 
a multi-functional emulsifier

Hyunjong Yu1*, Hyukjin Shin1, Yerim Byun1, 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

Lipase-catalyzed acylation of antioxidative tripeptide-KHA with 
antimicrobial lauric acid was conducted to produce a novel 
emulsifier with multi-functionality. Tripeptide-KHA was chemi-
cally prepared by solid-phase peptide synthesis employing 
Fmoc strategy. Then, enzymatic acylation with lauric acid was 
performed by using immobilized lipase (Novozym 435). 
Spectrum obtained from ESI-LC-MS analysis of the synthesized 
products showed a molecular ion at m/z=537.3 corresponding 
to the molecular mass of lauroyl tripeptide-KHA. In structural 
analysis by proton NMR, it was revealed that only ε-amino 
group of lysine side chain on tripeptide-KHA was implied in 
amide bond via lipase-catalyzed acylation. Furthermore, 
significant variables including organic solvent as a reaction 
medium, substrate molar ratio (tripeptide:lauric acid), and 
reaction temperature were evaluated to increase conversion 
yield of the enzymatic acylation. As a result, 2-methyl-2- 
butanol was the most suitable solvent and the optimum 
conditions were found to be 1:4 (substrate molar ratio) and 
55°C (reaction temperature) for the lipase-catalyzed acylation.

P15 -084

The total phenolic compound and antioxidant activity 
of Vietnam sim fruit (Rhodomyrtus Tomentosa)

Thanh Sang Vo1*, Phuong Uyen Le1, Dai Hung Ngo2

1NTT Institute of Hi-Technology, Nguyen Tat Thanh University, 
Vietnam, 2Faculty of Natural Sciences, Thu Dau Mot 
University, Vietnam

Rhodomyrtus tomentosa is an evergreen shrub that originates 
in Southeast Asia and grows in abundance with rose-pink 
flowers and dark-purple edible bell-shaped fruits. In this study, 
optimal extraction conditions for achieving high content and 
antioxidant activities of the total phenolic compound (TPC) 
from Phu Quoc sim fruit was investigated. It was found that 
TPC was achieved upon 50.9±1 mg gallic acid equivalent 
(GAE)/g dry weight extract (DWE) and the DPPH scavenging 
activity was 60.8±2% at concentration of 1,000 µg/mL. The 
optimal extraction conditions were 100% methanol, 3 h of 
extraction time at temperature of 40°C, solvent-to-solids ratio 
of 2/1 (v/w). Furthermore, the fractionation of ethyl acetate 
(EtAc) was revealed to possess the highest TPC and antioxidant 
activities among hexane, dichloromethane, butanol, and water 
residue. TPC of EtAc was 326.4±1 mg GAE/g DWE, meanwhile 
its antioxidant activities was found due to scavenging DPPH 
(IC50=368.1 µg/ml) and ABTS (IC50=134.5 µg/mL) and protecting 
DNA from damage induced by H2O2. Accordingly, Phu Quoc sim 
fruit was suggested as potential source of bioactive polyphenols
with high antioxidant activities.

P15 -083

Neurotective ellagitannins from Terminalia chebula 
against glutamate-induced apoptosis in HT22 cells

Ji Hoon Song1*, Myoung-Sook Shin2, Jaemin Lee2, Dahae 
Lee3, Tuy An Trinh2, Do Hwi Park2, Ji Yun Baek2, Ji Young 
Song2, Ki Sung Kang2

1University of Ulsan College of Medicine, Korea, 2College of 
Korean Medicine, Gachon University, Korea, 3School of 
Pharmacy, Sungkyunkwan University, Korea

The fruits of Terminalia chebula containing many bioactive 
compounds are widely used as a traditional medicine and food. 
It is highly possibl to prevent oxdative stress-related neuronal 
death in neurological disorders. Therefore, in this study, we 
isolated two ellagitannins, casuarinin and chebulinic acid, from 
the fruits of T. chebula and assessed the biological activities 
using a murine hippocampal HT22 cell line. Both casuarinin and 
chebulinic acid showed a strong protective effect against 
glutamate-induced HT22 cell death via inhibition of ROS 
accumulation. Casuarinin and chebulinic acid significantly 
reduced glutamate-induced the chromatin condensation and 
annexin V-positive cells. Furthermore, casuarinin and chebulinic 
acid significantly decreased the phosphorylation of mitogen- 
activated protein kinases (MAPKs) including ERK1/2, JNK, and 
p38 that indicates their anti-apoptotic effects on glutamate- 
induced cytotoxicity. In conclusion, this study suggests that T. 
chubula containing casuarinin and chebulinic acid are the 
natural sources having a benifical effects on preventing 
neurodegenerative diseases.

P15 -085

Bioconversion of ginsenoside Rg3 to Rh2 by using 
naringinase from Penicillium decumbens

Hae-Soo Kim1*, So-Yeon Kim1, Ha-Nul Lee1, Min-Ho Jo1, Yu-Ri 
Kim1, Ju-Hui Kim1, Su-Jeong Choi1, Young-Min Kim1

1Department of Food Science and Technology and BK21 Plus 
Program, Chonnam National University, Korea

The aim of this study was to produce the ginsenoside Rh2 
(G-Rh2) with various pharmaceutical functions such as tumor 
cell apoptosis, preventing metabolic disorders and inhibition of 
tumor cell proliferation by enzymatic modification. Of 12 
commercially available enzymes tested, naringinase from 
Penicillium decumbens was selected as the best enzyme. 
Naringinase was confirmed to produce mainly G-Rh2 rather 
than protopanaxadiol (PPD) from ginsenoside RG3 (G-RG3) by 
TLC and HPLC analysis. Naringinase was purified by three-step 
column chromatography procedures, and it showed high 
activity toward G-RG3. Finally, we examined the effects of 
naringinase on red ginseng extract and obtained red ginseng 
extract rich in G-Rh2 and compound K. These results suggest 
that this enzyme would be useful for G-Rh2 and compound K 
rich red ginseng extract preparation in the functional food and 
pharmaceutical industries.
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Analysis of off-odor in tap water and purified water 
using a mass spectrometry-based electronic nose

Soo Jin Lee1*, Hyeran Kim2, Hyuk Choi2, Bong Soo Noh1

1Department of Food Science and Technology, Seoul Women's 
university, Korea, 2HA Refrigerator Business Division, LG 
Electronics Inc., Korea

The objective of this study is to develop an analytical method 
to monitor the trace of off-odor of tap water and the purified 
water quickly and easily using a mass spectrometry-based 
electronic nose (MS-EN). Using a MS-EN, it was able to quickly 
detect that the amount of trihalomethanes (THMs) contained 
in tap waters in each region was below the national standard 
concentration of 0.1 mg/L and the amount of GSM and MIB 
was below the range of the limit concentration (5-40 ng/L). 
Using MS-EN, it has been confirmed that when water 
containing GSM and MIB is contacted with a carbon block (CB) 
for removing the odor compounds, the effect of reducing the 
odor compounds by the CB is affected by the organic 
compound in water. As contact time increased between the 
water including organic compounds and CB, the effect of 
reducing the GSM and 2-MIB decreased when using the CB. 
Based on these results, it could be found that MS-EN can 
simultaneously analyze trace amounts of compounds (ng/L and 
μg/L) in water. Therefore, if MS-EN were applied to analyze tap 
water and purified water it could be useful for monitoring 
water composed of complex matrices quickly.

P16 -002

Effects of dietary multi-enzyme supplementation on 
the nutrient digestibility, growth performance and hind 
gut microbial composition of pigs

Neeraja Recharla1*, Duwan Kim2, Jaehyoung Ryu1, 
Sivasubramanian Ramani1, Balasubramanian 
Balmuralikrishnan1, Minho Song3, Younghwa Kim2, Kyuho 
Cho2, Juncheol Park2, Sungkwon Park1

1Sejong University, Korea, 2Rural Development Administration 
(RDA), Korea, 3Chungnam National University, Korea

Two experiments (Exp) were conducted in this study. In Exp1, 
effects of dietary multi-enzyme (ME) on digestibility (DG) of 
feed stuffs were investigated with in vitro enzymatic incubation 
methods. A total of seven feed ingredients (FI) were taken. 
Supplementation of ME increased (P<0.05) the DG of oriental 
herbal extract, corn and soybean meal. In Exp2, an animal trail 
was designed for further investigation of the effect of dietary 
MP. A total 36 weaned pigs were fed corn-soybean meal based 
diets without (control) and with MP (treatment) for 6 weeks. 
Then, fecal samples were analyzed for microbial communities 
with using DNA sequencing and bioinformatics tools. Though 
the enzyme addition has no significant affect on the DG, the 
growth performance was improved in treatment group. Bacterial 
community at phylum level showed predominant Firmicutes
and Bacterioidetes in both groups. In genus level, but the abun-
dance of Treponema and Barnesiella was increased, while 
Prevotella, Coprococcus, and Succinicvibrio were decreased in 
treatment than control. These results suggest that supplemen-
tation of MP has potential to improve growth performance and 
modify the hind gut microbial communities of pigs.

P16 -001

The anti-adipogenic effects of neohesperidin 
dihydrochalcone derivatives on human adipose-derived 
stem cells

Ga Eun Han1*, Hee Sun Heo1, Jong Hun Lee1

1Department of Food science and Biotechnology, College of 
Life Science, CHA University, Korea

Obesity has emerged as one of the major public health problems. 
Excess adipocyte increases the risk for multiple pathological 
conditions such as dyslipidemia, hypertension, and cancer. 
Oxygen free radicals are highly reactive which is expected to 
cause damage to various cellular functions. Nuclear factor 
erythroid 2-related factor-2 (Nrf2), a transcription factor 
defined as one of the key antioxidant regulators. Nrf2 
promotes expression of antioxidant enzyme genes such as 
heme oxygenase 1 (HO-1) and NAD(P)H:Quinone Oxidoreductase
1 (NQO-1). Neohesperidin dihydrochalcone (NHDC) has anti-
oxidant activity. Thus, we observed the anti-adipogenic effects 
of NHDC derivatives on human adipose-derived stem cells 
(hADSC) through Nrf2 activation. The effect of these compounds 
on suppressing oxidative stress, lipid accumulation was 
investigated using Oil Red O staining, quantitative real-time 
PCR (qPCR), and western blotting. And also intracellular ROS 
production was measured using 2’, 7’- dichlorofluorescin 
diacetate (DCF-DA). The results demonstrate that NHDC deri-
vatives play an efficacious role in inhibiting adipogenic 
differentiation of hADSCs through reducing cellular oxidative 
stress.

P16 -003

Comparison of seven commercial master mixes for 
TaqMan real-time PCR detection of porcine DNA

Sooji Kang1*, Hye Rin Lee1, Kwang Won Hong1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

Detecting porcine DNA is very significant for identification of 
porcine-contamination in Halal foods. In this study, a porcine- 
specific real-time polymerase chain reaction (PCR) assay 
targeting the conserved region of mitochondrial DNA was 
developed. To compare the sensitivity and specificity of 
real-time PCR assay, seven commercial TaqMan master mixes 
were evaluated. Amplification was performed using two 
different real-time PCR platforms, StepOnePlus™ (Applied 
Biosystems) and CFX Connect™ (BIO-RAD), to identify the 
consistency of detection. Results showed that these seven 
master mixes performed stably on all platforms. However, the 
detection limit of porcine DNA had a 10-fold difference (0.5 to 
5 pg/rxn). To determine the specificity, four different animal 
samples were tested. Non-specific amplification of other 
animal samples was not observed for three master mixes 
regardless of platforms. These results revealed that the 
sensitivity and specificity of real-time PCR assay could vary 
depending on master mixes and PCR platforms. Results of this 
study provide information on combination of master mixes and 
platforms to detect porcine DNA in foods.



656

P16 -004

Alcohol degradation and antioxidant activities of 
Gynostemma pentaphyllum (Thunb.) Makino distillate

Eun Mi Park1*, Min Young Kim1

1Toxicology Laboratory, Major in Biomaterials, Jeju National 
University, Korea

In this study, we investigated phenolic contents, hangover 
relieving effect and antioxidant activity of Gynostemma 
pentaphyllum (Thunb.) Makino distillate with/without herb and 
Oriental raisin tree extracts. Both phenolic contents and 
antioxidant activities were observed higher value in Gynostemma 
pentaphyllum (Thunb.) Makino distillate added with Oriental 
raisin tree extract. Moreover, Gynostemma pentaphyllum
(Thunb.) Makino distillate added with Oriental raisin tree 
extract exhibited the highest alcohols dehydrogenase and 
aldehyde dehydrogenase activities, which was about 1.5- and 
3-times higher than those of control, respectively. All tested 
herbs distillates had no cytotoxicity against the normal human 
Chang liver cells in the MTT assay.

P16 -006

Quality characteristics of sugar-preserved maesil 
(Prunus mume) by storage temperature

Jin Won Lee1*, Sang-Min Kim2, Jo-Won Lee3, Eun Soo Seong1, 
BoKyung Moon3

1Faculty of Health and Food/Medicinal Plant, Suwon Women’s 
University, Korea, 2Department of Food Science and 
Biotechnology, Hankyong National University, Korea, 
3Department of Food and Nutrition, Chung-Ang University, 
Korea 

Two types of the sugar-preserved maesil (Prunus mume) of the 
whole maesil l and the flesh maesil without seeds have been 
prepared by mixing them in a ratio of 1:1 (w/w) with sucrose, 
respectively. They have been stored for 35 days at 4, 30, 40, 
and 50°C. Amygdalin content indicates the lowest, 3.54 mg% of 
sugar-preserved whole maesil (SPWM) on the 21 days, at 30°C, 
but does not show considerable difference from 3.26 mg% of 
sugar-preserved flesh maesil without seeds (SPFM) on the 35 
days at 30°C. Free sugar content of fructose and glucose has 
increased as storage period. Vitamin C content of the SPWM 
and the SPFM initially showed 4.40 and 4.20 mg/100 g, 
respectively during fermentation. Total content of main organic 
acids of the SPWM and SPFM including citric acid, malic acid, 
succinic acid, and lactic acid. DPPH-RAS of the SPWM and 
SPFM has increased to 62.06, 62.76%, respectively, from 
storage for 35 days at 50°C. 

P16 -005

Changes in the bioactive composition of Gynostemma 
pentaphyllum (Thunb.) Makino distillate under different 
treatment conditions

Eun Mi Park1*, Chang Hyun Lee2, Ji Hye Kim1, Min Young 
Kim1

1Toxicology Laboratory, Major in Biomaterials, Jeju National 
University, Korea, 2Cheonjieh Coop, Korea

Gynostemma pentaphyllum (Thunb.) Makino is a valuable 
medicinal plant against hypertension, obesity, neurological 
disorder, inflammation, immune-modulation, diabetes, and 
tumors. The purpose of this study was to establish the optimal 
distillation conditions for Gynostemma pentaphyllum (Thunb.) 
Makino and analyze the effective ingredient and physiological 
activity of the distillate to confirm its applicability as a 
functional beverage. The effects of sample weight, extraction 
solvent volume, circulation time, steam extraction time and 
hydrogen-rich water treatment were assessed. As distillation 
proceeds at increased sample concentration, circulation time 
but extraction time, phenolic contents and antioxidant activity 
were increased. Hydrogen-rich water treatment did not show 
any difference.

P16 -007

PCR analysis for halal authentication of cosmetics 
containing carrot, oyster mushroom, and pine needle 
extracts

Chan Song Jang1*, Tae Hyeon Kim1, Yu Song Kim1, Kwang 
Won Hong1

1Department of Food Science and Biotechnology, Dongguk 
University, Korea

In recent years, interest in halal authentication has been 
growing to advance into the overseas halal market from 
domestic food and cosmetics field. For halal authentication, 
the product must not contain haram ingredients derived from 
pig, dog, human, GMO, and so on. In this study, the presence 
of haram ingredients in plant extracts (carrot, oyster mush-
room, and pine needle) treated with papain and bromelain and 
cosmetics (mask pack and cream) containing these extracts 
were analyzed by PCR to confirm whether these cosmetics 
were suitable for halal authentication. Detection limits of PCR 
method that specifically detected template DNA of human, pig, 
dog, and GMO soybean were 1.29×103, 1.14×103, 1.24×102 and 
2.02×103 copies/tube, respectively. PCR was not inhibited by 
plant extracts or cosmetic ingredients. Results of PCR for plant 
extracts or cosmetics containing these extracts were all nega-
tive. This PCR method could be used to rapidly identify the 
presence of haram ingredients in raw materials or final products 
during the manufacturing process of food and cosmetics.
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The anti-inflammatory effect of gold@ platinum 
nanoparticles on lipopolysaccharide-induced RAW 
264.7 macrophages

Jo-Won Lee1*, Tong Lee1, Li Luo1, Hyosun Park1, Jin Won 
Lee2, BoKyung Moon1

1Department of Food and Nutrition, Chung-Ang University, 
Korea, 2Faculty of Health & Food/Medicinal Plant, Suwon 
Women’s University, Korea

Nanoparticles (NPs) have received considerable attention 
owing to their unique properties, it have been developed and 
applied in various fields. In biomedical fields, gold@ platinum 
(Au@Pt) NPs, which had Au core of 96 nm in length and 40 nm 
in diameter, has been reported to possess antioxidant and 
antitumor activities. However, the biological impact of Au@Pt 
NPs in anti-inflammation has not been investigated enough. In 
this study, we investigate the anti-inflammatory activity of 
Au@Pt NPs using tried to lipopolysaccharide (LSP) to induce an 
inflammatory response in RAW 264.7 cells. In this study, we 
were analyzed before and after Au@Pt NPs treatment that NO 
levels decreased in a dose-dependent manner. Au@Pt NPs 
treatment did not affect the proliferation of RAW 264.7 cells in 
a concentration-dependent manner. In addition, it was con-
firmed that inhibition was alleviated by Au@Pt NPs treatment 
compared with control in RAW 264.7 cells stimulated with LPS. 
Based on the study, Au@Pt NPs were considered to show a 
significant effect on inflammatory factor without cytotoxicity. 
These results suggest that Au@Pt NPs shows the possibility to 
be used as a new agent in biomedical fields. 

P16 -010

Comparison of regulations for genetically modified 
organisms between Korea and European Union

Jin Joo Choi1*, Chang-Ho Chung2, Joo Hyoung Cho2, Kyu Hang 
Kyung1

1Future Food Resources Forum, Korea, 2Department of Food 
Service Management, Sejong University, Korea

Korea has three regulations for genetically modified organisms 
(GMO) labeling; separately for agricultural crops and animal 
feeds, and processed foods. The GM crop labeling is governed 
by the Ministry of Agriculture, Food and Rural Affairs (MAFRA) 
under the Agricultural and Fishery Products Quality Control Act 
and its enforcement ordinance, enforced from July 1, 1999 (or 
from March 1, 2001 unofficially). Animal feeds labeling is 
governed by MAFRA under Control of Livestock and Fish Feed 
Act, effective July 1, 2007. GM food labeling is governed by 
Ministry of Food and Drug Safety (MFDS) under the Food 
Sanitation Act (enacted July 12, 2000), effective July 13, 2001. 
European Union (EU) has only one regulation for the labeling 
of genetically modified organisms, that is EC Regulation No. 
1829/2003, enacted in 2003 and enforced from April 18, 2004.

P16 -009

A review of a specific scientific paper dealt with the 
health risk of genetically modified crops

Jin Joo Choi1*, Dong Sub Kim2, Chang-Ho Chung3, Kyu Hang 
Kyung1

1Future Food Resources Forum, Korea, 2Division of Food 
Science and Culinary Art, Shinhan University, Korea, 
3Department of Food Service Management, Sejong University, 
Korea

A widely known scientific paper by Seralini et al. (2012) is 
reviewed to understand the controversies concerning the 
scientific value of the study. The strain of rat used in the 
two-year study was inappropriate because it spontaneously 
develops tumors during its life expectancy of approximately 
two years. The observed frequency of tumors must be 
influenced by the natural incidence of tumors typical of this 
strain, regardless of treatment. The authors established only 
one control group and used 10 rodents per treatment. OECD 
guideline specifies the need for a minimum of 50 rats per 
treatment group for chronic toxicity/carcinogenicity studies. 
The authors did not follow internationally-recognised protocols 
for setting up and carrying out experiments. The authors did 
not state any objectives, which are the questions a study is 
designed to answer and which define the study design, sample 
size and the statistical methods. It was not possible to properly 
evaluate the exposure of the rats to the herbicide as intake was 
not clearly reported. The paper did not employ a commonly-used 
statistical method.

P16 -011

AHCC supplementation attenuates muscle atrophy via 
akt activation in hindlimb suspended rat

Jeon Beom Lee1*, Sang-Hoon Bae2, Jin-Young Park2, Young-Ju 
Song3, Hye-Jin Lee4, Min Seon Kim1

1Department of Physiology, College of Medicine, 
Soonchunhyang University, Korea, 2Department of physical 
education, Graduate School of Sunmoon University, Korea, 
3Institute of Sports Health Science, Sunmoon University, 
Korea, 4Global Graduate School of Healthcare, 
Soonchunhyang University, Korea

We investigated the inhibitory effect of active hexose correlated 
compound (AHCC) on muscle atrophy in hindlimb-suspended 
rats. Twenty four six-week-old male Sprague-Dawley rats were 
randomly divided into three groups: control sedentary group 
(CS), hindlimb-suspended group (HS), hindlimb-suspended and 
AHCC-supplemented group (HSA). Hindlimb suspension and 
AHCC supplementation was performed for 2 weeks. The HSA 
group was treated with AHCC orally in 0.3 mL of PBS solution, 
while HS received the vehicle (PBS solution). After 2 weeks, the 
cross-sectional area (CSA) of HS and HSA groups decreased 
approximately 36 and 19% compared with CS group, 
respectively. In addition, myonuclear numbers of HS and HSA 
groups and extensor digitorum longus (EDL) muscle weight of 
HS decreased 30 and 18% compared with CS group, respec-
tively. AHCC supplementation increased the phosphorylation 
status of pAkt/Akt in the HSA group compared with the HS 
group. Furthermore, the Fbx32 and MuRF1 protein expression 
in HSA group recovered to the level of CS group. Based on these 
results, AHCC supplementation may have a positive role in the 
prevention of muscle atrophy via Akt activation of hindlimb- 
suspended rats.
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Heme production for plant origin meat products

Sivasu Bramanian Ramani1*, Ju hee Park1, Neeraja Recharla1, 
Yonghwi Kim1, Hoduk Choi1, Geunpyo Hong1, 
Balamuralikrishnan Balasubramanian1, Sungkwon Park1

1Sejong University, Korea

Meat production has negative environmental impact and esti-
mated to have net greenhouse gas emission. The meat 
consumption has negative impact on human health and there 
will be significant savings in health care when the whole 
human population shift to vegetarian diet. Blood is an 
important component in meat, which provides an essential 
flavor and color, so its an essential to utilize other plant derived 
heme as an alternative. Studies have reported Glycine max
modified protein for non-animal derived meat analogues, thus 
utilizing root nodule protein (leghemoglobin C2 (LegH)) 
replacing the blood in plant derived meat analogous products. 
LegH gene is inserted into pJAN vector. This LegH inserted pJAN 
vector is later transfect to Pichia pastoris BG10. Before cloning 
into the vector, the gene is optimized according to the Pichia 
pastoris system. The gene optimization is done at transcrip-
tional level, mRNA level and translational level for the high 
level recombinant protein expression. Post transformation the 
yeast is cultured in YPD broth in presence of methanol, the 
alcohol oxidase promoter controls expression of alcohol 
oxidase, which catalyzes the first step in methanol metabolism.

P16 -014

Molecular cloning and characterization of novel cysteine 
protease inhibitors from Calotropis procera R. Br.

Jun-Young Park1*, Subin Yeo1, Bokyong Chung1, Haena Park1, 
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

Among cysteine proteases, cathepsin L has been shown to play 
an important role in degradation of extracellular matrix for 
metastasis. Cathepsin L constitute an attractive target for the 
development of inhibitors as promising therapeutic agents. In 
this study, novel cysteine protease inhibitors (SnuCalCpIs) from 
Calotropis procera R. Br. were cloned and five (SnuCalCpI 02, 
03, 12, 15, and 16) of them were expressed in Escherichia coli
BL21 (DE3) system. Three inhibitors (SnuCalCpI02, 03, and 15) 
were overexpressed in soluble form, and two inhibitors 
(SnuCalCpI12 and 16) were in insoluble form. Firstly, SnuCalCpI03 
and 15 exhibited inhibitory activity against cathepsin L and 
their half-maximal inhibitory concentrations (IC50) against 
cathepsin L were 18.58 nM and 17.50 nM, respectively. 
Secondly, enzyme kinetics revealed that SnuCalCpI03 and 15 
were competitive and slow-binding inhibitors against cathepsin 
L. Thirdly, they were stable at a temperature below 70°C and a 
wide range of pH except pI point. Finally, bioinformatics 
analysis of inhibitors suggested that the difference of the 
inhibitory activities occurred due to the structural difference of 
enzyme-inhibitor complexes.

P16 -013

Development of a DNA barcode database for scientific 
authentification of raw materials for food safety

Chi Hwan Kim1*, Junki Lee1, Green Jhang1, Hyang-Sook 
Chun2, Kisung Kwon3, Gyoungju Nah1

1Genome Analysis Center, National Instrumentation Center for 
Environmental Management, Seoul National University, 
Korea, 2Department of Food Science and Technology, 
Chung-Ang University, Korea, 3New Hazardous Substances 
Team, Food Safety Evaluation Department, National Institute 
of Food and Drug Safety Evaluation, Korea

The primary objective of our project is to develop and maintain 
a comprehensive DNA barcode database, which will serve as a 
resource for future scientific authentification for food safety. 
We have been building a database system using the open- 
source Tripal database infrastructure, and have deposited more 
than 100 barcodes, 48 chloroplast and mitochondrial genomes 
so far. The Tripal-based DNA barcode database consists of 
three interconnected modules: search, profile, and analysis. 
Our database also includes additional pages for data statistics, 
bulk data download, and a detailed user manual. Equipped 
with specialized functional modules and modernized visualization 
tools, and populated with multiple kinds of data, our database 
will provide a quick and easy-to-use data analysis platform for 
both industry and research community.

P16 -015

Apoptosis, necroptosis, and epithelial-mesenchymal 
transition in pifithrin-μ-treated malignant 
mesothelioma cells

Sang-Han Lee1*, Yoon-Jin Lee1

1Department of Biochemistry, College of Medicine, 
Soonchunhyang University, Korea

The heat shock protein 70, a chaperone protein associated 
with tumorigenesis and chemoresistance, has gained significant 
attention as a potential therapeutic target for anticancer drugs. 
Here, pifithrin-μ (PES), a dual inhibitor of HSP70 and p53, was 
employed to examine its anticancer activities in malignant 
mesothelioma (MM) cells. MSTO-211HAcT cells, pre-adapted in 
a medium containing lactic acid, showed more potent resist-
ance to anticancer drugs, compared with their acid-sensitive 
parental MSTO-211H cells. PES inhibited the growth of MSTO- 
211HAcT cells by inducing both apoptosis and necroptosis and 
concurrently exhibited an EMT-like phenomenon. PES increased 
cellular reactive oxygen species, which correlated with EMT 
induction as well as mitochondrial dysfunction. Pretreatment 
with antioxidant N-acetylcysteine enhanced cell viability, 
restored mitochondrial function, and reversed EMT-related 
molecular change. Collectively, our results suggest that PES 
may take part in promoting the metastatic behavior of surviving 
cells by promoting the EMT, possibly linked to oxidative mito-
chondrial dysfunction, despite the effective apoptosis-promoting 
action against the MM cells.
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miRNome analysis found a novel fecal mirna 
obesity-metabolic biomarker to monitor efficacy of 
polyphenol-rich wine grape seed flour combating 
high-fructose western-diet-induced obesity

Wiseno Monika Nanda Ginagustin1*, Ji-Hye Kwon1, Dong 
Hyeon Kim2, Kun Ho Seo2, Ae Son Om1, Hyeon Gyu Lee1, 
Hyunsook Kim1

1Department of Food and Nutrition, Hanyang University, 
Korea, 2Center for One Health, College of Veterinary 
Medicine, Konkuk University, Korea

An easy non-invasive biomarker is necessary to monitor com-
plicated pathology of obesity-metabolic disease and efficacy of 
novel functional food. Compared to blood miRNA, circulating 
miRNA in feces is a possible candidate as a novel and non- invasive 
biomarker. C57BL/6J mice fed with high fructose diet (HFrD) 
containing either microcrystalline cellulose (MCC) or 5% wine 
grape seed flour (GSF) for 8 weeks. Supplementation of GSF 
showed a significant reduction on HFrD-induced body weight 
gain, liver weight, adipose tissue weight, and total cholesterol. 
miRNome analysis showed that 82 and 3 miRNAs, in feces and 
blood, respectively, were significantly (P<0.05) regulated by GSF 
with fold-change (FC)≥│1.5│. Among those, 23 miRNAs in feces 
and 1 miRNA in blood have strong correlations with obesity- 
metabolic physiological biomarkers. These analyses revealed 
mmu-miR found in both blood and feces have a strong correlation 
with the physiological biomarkers. In conclusion, fecal mmu-miR 
has a potential as a non-invasive and novel biomarker for early 
detection of obesity-metabolic pathogenesis and to monitor the 
efficacy of GSF as a functional food in combating obesity- 
metabolic disease.

P16 -018

Novel function of microalgae-derived bio-active 
components on the treatment of psoriatic dermatitis

Seo jin Kim1*, Bo ram Jo1, Jeong won Ahn1, Hyun soo Kim1, 
Eun a Seoung1, Gyoung il Jo1, Dong myeung Jung1, Su kil 
Jang1, Seong soo Joo1

1Department of Marine Molecular Bioscience, College of Life 
Science, Gangneung-Wonju University, Korea

Psoriasis is a chronic, long-lasting autoimmune disease and a 
common skin condition that speeds up the life cycle of skin 
cells. The skin patches, which are typical to psoriasis patients, 
are typically red, itchy, and scaly. Psoriasis varies in severity 
from small, localized patches to complete body coverage. In 
spite of the fact that the active research on the development 
of therapeutic agents for psoriasis, there has been no 
development of therapeutic agents with less side effects. In the 
present study, we isolated biologically active compounds from 
marine microalgae and identified that the compounds 
significantly attenuated the Th (T helper) 17 cell-dependent 
cytokines, such as interleukin 23. Moreover, we found that the 
components were effective in scavenging free radicals and 
reducing pro-inflammatory repertoires including nitric oxides. 
Based on the results of this study, we proposed that the 
components may have new therapeutic advantages in the 
treatment of psoriasis either as a major or adjuvant candidate.

P16 -017

Development of cell based reporter gene assay for 
screening of human endocrine disrupting effect on 
chemicals in foods

Hee Seok Lee1*, Da Hyun Jeong1, Yooheon Park2, Hyun Suk 
Oh1, MyungSil Hwang1, Guiim Moon1, Jin Hwan Hong1, 
YongEui Koo1

1Food Safety Fisk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea, 2Dongguk University, Korea

Organization for Economic Cooperation and Development (OECD) 
recommended alternative to animal testing for endocrine 
disruptor research, and practiced by many countries, following 
OECD guidelines. The object of this study is the development 
of in vitro thyroid hormone receptor (THR) transcriptional 
activation (TA) assay to detect the potential disrupting 
chemicals. We established the stable A549_hTRE_sNluc_EGFP 
(A549_hTRE) cell line, which were permanently transfected 
pLHCX-hTRE-sNluc-IRES2-EGFP plasmid in human lung carci-
noma cell line, whose THR is expressed, endogenously. The 
triiodothyronine (T3) applied as a reference chemical to 
optimize the protocol for developed method. The concent-
ration of stock solution of T3 was determined as 0.01 M by 
solubility test. In addition, 0.01 M T3 found to observe 
nocytotoxicity by cell Titer-Fluor assay. The method was 
optimized for conditions; the pre-conditioning, chemical 
exposure time and density of seeding cells. This THR TA can be 
represented promising tools for the high-throughput in vitro
screening method of THR agonist/antagonist, and it will be 
submitted to OECD test guideline project after international 
validation study.

P16 -019

Anti-bacterial and anti-oxidant potential of Selaginella 
spp. extract

Seo jin Kim1*, Bo ram Jo1, Jeong won Ahn1, Hyun soo Kim1, 
Eun a Seoung1, Gyoung il Jo1, Hwang min Ham1, Su kil Jang1, 
Seong soo Joo1

1Department of Marine Molecular Bioscience, College of Life 
Science, Gangneung-Wonju University, Korea

Unexpected negative effects of commonly used antibiotics 
have faced always with bacterial resistance which motivates 
the constant development of new antibacterial substances. 
Recently, we have experienced toxic disinfectant lawsuit in 
court, and this led us to investigate safer natural disinfectants 
which have anti-oxidant activities. In the previous study, we 
demonstrated that Selaginella involvens extract has anti-oxidant 
and anti-acne effects, and thus we further screened biologically 
active few Selaginella spp. for an appropriate disinfectant 
candidate possessing an anti-oxidant activity. Our data revealed 
that the Selaginella spp. extract (SSE) primarily showed 
excellent antioxidant effects in a dose-dependent manner in 
hydroxyl radical-mediated oxidation test. Moreover, SSE 
dose-dependently inhibited the growth of a Gram-positive 
bacteria, Staphylococcus aureus which causes Staph infection 
(MIC value, 0.12 mg/mL). Interestingly, the highest concentration 
(1 mg/mL) of SSE did not allow to grow as seen in an ampicillin. 
Taken together, we concluded that SSE may be applicable to 
the development of a safer natural disinfectant candidate 
which can be useful in the food industry.
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Acid-base mixture as a new catalyst for pretreatment 
of lignocellulosic biomass

Young Hoon Jung1*, Su Jeong Park1

1Kyungpook National University, Korea

Lignocellulose is a one of the most abundant resources in 
nature. To efficiently use lignocellulose as biofuel and bio-
materials, pretreatment of it is necessary. Among various 
physico-chemical pretreatment, acid catalyst is considered to 
be the most effective. However, because of its toxicity, complex 
process including solids washing, liquid detoxification and 
neutralization is required. These processes make it difficult to 
commercialize bioindustry using lignocellulosic biomass. In this 
study, an acid-base mixture as a new concept of pretreatment 
catalyst was developed and the simplified process for produc-
tion of ethanol using lignocellulose after pretreatment was 
suggested. The effect of pretreatment conditions including 
solution types, mixing ratio and total concentrations of mixture 
on cellulose accessibility was investigate. In comparison with 
acid- or base- only catalyst, the acid-base mixture catalyst 
exhibited higher saccharification yield because of synergistic 
actions of the acid and base. In conclusion, an acid-base 
mixture catalyst, which is firstly presented in this study, will 
become a feasible catalyst for bioindustry using lignocellulosic 
biomass.

P16 -022

Modulation of the LPS-induced inflammatory responses 
by prohibitin 1 in RAW 264.7 cells

Gieun Heo1*, Jaehee Park1, Kwang Suk Ko1

1Department of Nutritional Science and Food Management, 
Ewha Womans University, Korea

Prohibitin 1 (PHB1) is a pleiotropic protein that has multiple 
functions in the mammalian cells. PHB1 is a chaperone protein 
which stabilizes the mitochondria and is being suggested as 
potential therapeutic target for variety of diseases. Therefore, 
we investigated the immune modulatory function of PHB1 by 
using murine macrophage cells. Cells were transfected with 
siPhb1, then treated with lipopolysaccharide to induce inflam-
matory stimulation. The results showed that PHB1 expression 
was reduced in mRNA and protein level when LPS was treated. 
The mRNA expression levels of pro-inflammatory cytokines 
(TNF-α, IL-1α, and IL-1β) were increased with LPS induction. In 
LPS stimulated condition, NO production and iNOS expression 
were significantly enhanced in PHB1 knock down group 
compared to normal group. The anti-inflammatory cytokine, 
IL-10, was significantly decreased in PHB knock down group. 
Therefore, we suggest that PHB1 had potential properties of 
modulate the inflammatory responses.

P16 -021

Establishment of the detection methods to validate 
qualitative and quantitative analysis for newly 
developed GM events

Hee Seok Lee1*, Gui im Moon1, Seon Min Jeon1, Min Ki Shin1, 
YongEui Koo1

1Foods Safety Risk Assessment Division, National Institute of 
Food and Drug Safety Evaluation, Ministry of Food and Drug 
Safety, Korea

Currently, genetically modified organisms (GMOs) have been 
steadily developed and approved for commercialization around 
the world. In this study, we validated qualitative and quanti-
tative detection methods for GM event MZIR098 using 
conventional polymerase chain reaction (cPCR) and real-time 
PCR (RT-PCR). MZIR098 maize being developed by Syngenta 
has insect-resistant (ecry3.1Ab, mcry3A) and herbicide-tolerant 
(pat-08) trait. The qualitative detection analysis of MZIR098 
was carried by cPCR assessing specificity, sensitivity and repea-
tability. As a result, the specificity of MZIR098 was identified 
that there were distinctions among other crops, GM soy and 
maize events. The limit of detection (LOD) for MZIR098 was 
0.05%. We validated the quantitative detection method of 
MZIR098 based on RT-PCR according to the CODEX guideline. 
In conclusion, we validated detection and quantification 
method for GM Maize MZIR098. The results showed that 
validated methods would be applicable for the detection and 
quantification to ensure the appropriateness of mandatory 
labeling for GMO in Korea.

P16 -023

A novel food and cosmeceutical candidate prepared 
from salivary glands of marine gastropods

Seo jin Kim1*, Bo ram Jo1, Jeong won Ahn1, Hyun soo Kim1, 
Eun a Seoung1, Gyoung il Jo1, Ji hye Seo1, Su kil Jang1, Seong 
soo Joo1

1Department of Marine Molecular Bioscience, College of Life 
Science, Gangneung-Wonju University, Korea

A marine gastropod molluscs inhabiting the east coast are 
phylogenetically belonging to the family Ranellidae, the tritons. 
These contain a toxic substance called tetramine in the salivary 
glands which are responsible for poisoning, such as dermatitis 
and respiratory allergies. However, in a view of foods and 
cosmetics, several reports have demonstrated that tetramine 
may have regenerating ability, which not only can quickly 
restore wounds on its own skin, but also has the effect of 
improving skin whitening and skin elasticity. In the present 
study, we aimed to isolate biologically active components 
through active-guided fractionation processes. Five solvents, 
n-hexane, chloroform, ethyl acetate, n-butanol, and water 
residue, were used and biological activities (anti-oxidant and 
anti-inflammatory) were examined. Of these, n-butanol fractions 
showed the highest effects on both and lower cytotoxicity in 
RAW264.7 macrophage cells. This is the first report that 
components from salivary glands of marine gastropods have 
physiological properties which may be applicable to the use of 
food and cosmeceutical purpose, although more in-depth 
scientific assessments are still remained.
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Identification of a genetic marker for selection of the 
strains with high production of ɣ-PGA

Chan-Mi Lee1,2*, Han-Seok Choi2, Tai-Boong Uhm1

1Department of Biological Sciences, Chonbuk National 
University, Korea, 2Department of Agrofood Resources, 
National Academy of Agricultural Science, RDA, Korea

The purpose of this study was developing a faster method than 
the current time-consuming methods in isolating strains with 
high production of high production of gamma polyglutamic 
acid (ɣ-PGA). ɣ-PGA is a functional polypeptide linked by an 
amide bond between the carboxyl group at the gamma carbon 
position of L- or D-glutamic acid and the amino group of the 
adjacent glutamate. This substance has the characteristics of 
water retention, biodegradability and heavy metal adsorption 
and it is widely used in food, cosmetics, medicines and water 
treatment. In some Bacillus strains producing excessive ɣ-PGA, 
we found that ɣ-DL-glutamyl hydrolase gene (pgdS) could not 
function by the insertion of a transposase gene. In other 
Bacillus strains with overproduction of PGA, we also found that 
four amino acids in the functional ɣ-DL-glutamyl hydrolase 
were substituted (T152→N152, T154→S154, V264→I264, E394
→K394) instead insertion of the transposase gene. As a result, 
these substitutions may cause the loss of ɣ-DL-glutamyl 
hydrolase activity. We suggest that a simple PCR on the pgdS 
gene to select ɣ-PGA-producing strains could be used as an 
important marker for the selection of industrial strains.

P16 -026

The anti-neuroinflammatory effect of EHC in 
lipopolysaccharide-activated BV-2 microglial cells

Md. Ezazul Haque1*, Md. Jakaria1, Shin-Young Park1, In-Su 
Kim1 and Dong-Kug Choi1,2

1Department of Applied Life Science, Graduate School, Konkuk 
University, Korea, 2Department of Integrated Bioscience and 
Biotechnology, College of Biomedical and Health Science, and 
Research Institute of Inflammatory Disease (RID), Konkuk 
University, Korea

Activation of microglia in the central nervous system plays a 
pivotal role in the neuroinflammation of different neurode-
generative disorders like Parkinson’s disease. Many inflam-
matory products like nitric oxide and proinflammatory cytokines 
are released upon the activation of microglia. HC is a traditional 
plant abundantly found in South Korean and is well known for 
its anti-inflammatory effects. In this study, the effects of HC 
extract (EHC) against lipopolysaccharide-induced BV-2 microglia 
activation has been investigated. EHC significantly suppressed 
the production of proinflammatory mediators TNF-α, IL-6 and 
IL-1β level. In addition, remarkedly suppressed the NO release 
in BV-2 microglial cells. The cell viability assay showed indiffer-
ence in the cell viability from the EHC untreated and treated 
BV-2 microglial cells. EHC decreased both mRNA and protein 
level of inducible nitric oxide synthase and cyclooxygenase-2 in 
a dose-dependent manner. Moreover, EHC suppressed the 
transcriptional activity and inhibited the production of proin-
flammatory cytokines TNF-α, IL-1β, and IL-6. Further, mecha-
nistic study revealed that, EHC showed its anti-inflammatory 
effect through the suppression of NF-κB and p38 MAPK 
pathways. Taken together, our findings demonstrate that EHC 
might be developed as a potential candidate to ameliorate 
neuroinflammation in neurodegenerative diseases.

P16 -025

Molecular cloning and characterization of papain-like 
cysteine protease inhibitor from Calotropis procera R. Br.

Bokyong Chung1*, Jun-Young Park1, Haena Park1, Yoonseok 
Choi1, 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

Cysteine proteases of the papain superfamily have been 
implicated in a number of invasive processes and constitute as 
attractive targets for the development of inhibitors as promi-
sing therapeutic agents. In this study, papain-like cysteine 
protease inhibitors (SnuCalCpI08 and 17) from the traditional 
medicinal plant, Calotropis procera R. Br., were cloned and 
expressed in Escherichia coli Rosetta (DE3) system by using 
pET29b (+) vector. SnuCalCpI17 was overexpressed in soluble 
form, and the other (SnuCalCpI08) was in insoluble form. 
Firstly, SnuCalCpI17 exhibited inhibitory activity against papain 
and half-maximal inhibitory concentrations (IC50) was 105.67± 
9.86 μg/mL. Secondly, enzyme kinetics revealed that SnuCalCpI17 
showed time-dependent inhibition (i.e. slow-binding inhibition) 
against papain and its kobs and Ki values were determined. 
Finally, sequence and structure analysis of SnuCalCpI17 with 
SnuCalCpI03 and 15 suggested that the difference of amino 
acid residues in non-ERFNIN/GNFD motif caused different 
interaction between papain and inhibitor, resulting in different 
inhibitory activities.

P16 -027

AST2017-01 possesses the anti-proliferative effect in 
human mast cells

Jun-Ho Yeom1*, Hyun-Ja Jeong2

1Department of Biotechnology, Hoseo University, Korea, 
2Department of Food Science and Technology, Hoseo 
University, Korea

AST2017-01 has the potent anti-inflammatory effect against 
activated human mast cells in our previous study. However, the 
inhibitory effect of AST2017-01 on thymic stromal lympho-
poietin (TSLP)-induced mast cell proliferation has not been 
elucidated. This study investigated the anti-proliferative effect 
and underlying mechanism of AST2017-01 in human mast cell 
line, HMC-1. AST2017-01 inhibited proliferation of HMC-1 cells 
and mRNA expression of Ki67 increased by thymic stromal 
lymphopoietin (TSLP) without cytotoxicity. AST2017-01 increased 
protein levels of p53 and Bax, but decreased expression of 
Bcl-2. Pretreatment with AST2017-01 recovered caspase-3 
activities impaired by TSLP. AST2017-01 was able to inhibit 
levels of murine double minute-2 protein and phosphorylated- 
signal transducer and activator of transcription 6. Interleukin 
(IL)-6, IL-13, and tumor necrosis factor-α were down-regulated 
by pretreatment with AST2017-01. Hence, we suggest that 
AST2017-01 could be a promising therapeutic candidate for 
developing as a novel anti-inflammatory drugs and health 
functional food.
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P16 -028

Regulatory effects of cordycepin, a bioactive compound 
of AST2017-01 in an atopic dermatitis animal model

Jin-Soo Lee1*, Na-Ra Han1, Hyung-Min Kim1

1Department of Pharmacology, College of Korean Medicine, 
Kyung Hee University, Korea

Atopic dermatitis (AD) is a pruritic and inflammatory skin 
disease caused by allergens. In this study, we investigated 
whether cordycepin, a bioactive compound of AST2017-01, 
modulates AD symptoms in 2,4-dinitrochlorobenzene (DNFB)- 
challenged mice. Orally-administered cordycepin reduced the 
scratching behavior and the serum levels of histamine and 
immunoglobulin E increased by DNFB challenge. Cordycepin 
decreased the levels of inflammatory cytokines in the serum of 
AD mice. Cordycepin blocked the infiltration of mast cells into 
the skin lesions. Messenger RNA expression of thymic stromal 
lymphopoietin and C-C chemokine receptor type 3 in skin 
lesions was reduced by oral administration of cordycepin. 
Moreover, cordycepin reduced the caspase-1 activity in skin 
lesions. In conclusion, this study demonstrates that cordycepin 
might be considered as a promising candidate for the treatment 
of skin inflammation.
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Poster Hall
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Registration Desk

Preview Room

Food Industry Exhibitors Map

1 YMC Co., Ltd 15 오뚜기
2 (주)세니젠 16 한국 애질런트
3 (주)진성유니텍 17 쇼덱스 HPLC 컬럼
4 영진코퍼레이션 18 장수식품 클러스터 사업단
5 CJ제일제당 19 동문이엔티(주)
6 (주)에버켐텍 20 (주)플렉센스
7 영인에스티 21 (주)피크만에스피
8 한국생명공학연구원 해외생물소재센터 22 영인프런티어(주)
9 (주)유로 사이언스 23 (주)경한
10 (사)한국종균협회 부설 한국미생물보존센터 24 (주)애니랩
11 (주)랩테크 25 엠티엠코퍼레이션(주)
12 대상(주) ASANA 26 (주)한국첨단시험연구원
13 뷰키코리아 27 한약진흥재단
14 브루커코리아 28 (주)뉴트리
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㈜경한 Booth No. 23

대표자 한균식 전화번호 053-856-8855

홈페이지 www.retort.net 이메일 michelle@retort.net

주요기술 및 

취급품목

■■주요기술■및■특징

레토트르 기술이란 파우치, 용기 등에 담아 일정 이상의 높은 온도로 가열하여 

제품에 무균성을 부여하는 처리법을 말한다. (주)경한의 STERI-ACE는 특화된 

스팀식 레토르트 기계로서 에어스팀을 사용하여 과열증기에 의한 제품손상을 

방지하고 2단 살균법을 통한 에너지 소비를 최소화하였다. 불필요한 공간을 

줄이기 위해 원형이 아닌 각형구조를 내세웠으며 조리, 멸균, 냉각까지 모든 

처리가 가능하다. 현재 국내외 의료 및 식품제조업체, 연구소 및 공공기관 등을 

대상으로 판매하고 있다. 

■■취급품목■

: 멸균기, 제수기, 볶음솥, 염색기 등
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동문이엔티㈜ Booth No. 19

대표자 송요일 전화번호 02-890-3591(#141)

홈페이지 www.dongmoonent.co.kr 이메일 jyh142@hanmail.net

주요기술 및 

취급품목

■■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)

- 1,3.6ml 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(2ml PCR Tube 포함)

- 질소가스압력 자동 조절 기능

- 한 대의 기기로 다양한 종류의 농축 튜브 사용 가능

(13mm, 15m/50ml conical, 16mm, 40ml, 200ml 등)

◉ 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 Booth No. 11

대표자 이기녕 전화번호 063-237-1061

홈페이지 www.labtech.or.kr 이메일 lab1004@labtech.or.kr

주요기술 및 

취급품목

단백질분석장치, 조지방분석장치, 조섬유분석장치, 이산화황분석장치, 

시료분쇄기, 농축기, 추출장치, 조직분쇄기, 기초실험기기류

뷰키코리아 유한회사 Booth No. 13

대표자 로저 바우만, 피우스 슐러 전화번호 02-6718-7500

홈페이지 www.buchi.com 이메일 kr-sales@buchi.com

주요기술 및 

취급품목

1939년에 스위스에 설립된 BUCHI Labortechnik AG는 79 년 동안 전세계 

R&D, 품질 관리 및 생산을 위한 실험실 기술을 선도하고 있는 솔루션 제공 

업체입니다. BUCHI Labortechnik AG 한국지사인 뷰키코리아는 제약, 화학, 

식품 및 음료, 사료, 환경 분석 및 학계와 같은 다양한 산업 분야에 특화된 

솔루션과 서비스를 제공하고 있습니다. 전 세계적으로 연구를 위한 실험실 

장비 및 품질 관리를 위한 분석 장비를 제공합니다. BUCHI Labortechnik AG

의 모든 제품은 "Quality in your hands”라는 철학을 준수합니다. 우리는 고객의 

요구를 최대한 충족시키기 위해 견고하고, 독창적으로 설계되고, 편리하고 

사용하기 쉬운 제품과 솔루션을 개발하기 위해 노력하고 있습니다.

•실험실용 회전 증발 솔루션:  R&D/품질 관리 부서를 위한 실험실 전용 회전 

증발 솔루션 

•킬달 & 두마스:  단백질 정량, 화류 분해, 증기-휘발성 화합물의 증류를 위한 

다용도 솔루션

•추출 솔루션:  전통적인 지방 정량과 다양한 매트릭스에서의 잔류물 및 

오염물 분석을 위한 전용 추출 솔루션

•NIR 솔루션:  최상의 분석 결과를 보장하는 근적외선 분광기 및 실시간 

프로세스 제어가 가능한 NIR Online 솔루션
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브루커코리아 Booth No. 14

대표자 제랄드엔허만 전화번호 031-719-0123

홈페이지 www.bruker.com 이메일 kyoungjin.woo@bruker.com

주요기술 및 

취급품목

브루커 – 생명 과학과 분석 장비 분야의 최고 리더

세계 최고의 분석기기 회사인 브루커는 1960년 이래로 지금까지 각 분석 

분야의 최고 기술력을 제공하기 위해 집중해 왔습니다. 다양한 산업분야의 연구, 

개발에 이용되고 있으며, 폭넓은 자원을 통해 제품의 품질보증과 공정의 신뢰성 

확보를 위해 사용되고 있습니다.

저희 브루커는 최고의 제품을 제공하고, 지속적인 제품 성능 향상을 통해 고객을 

지원하고 있으며, 앞으로도 끊임없는 연구를 통해 고객에게 지속적으로 

혁신적인 솔루션을 제공할 것을 약속드립니다.

•주요기술 및 치급품목:  FT-IR/FT-NIR 분광분석기, Raman 분광기, 휴대용 

라만분석기

㈜세니젠 Booth No. 2

대표자 박정웅 전화번호 02-1833-8010

홈페이지 www.sanigen.kr 이메일 smk@sanigen.kr

주요기술 및 

취급품목

•유전체 분석 (NGS service)

•미생물 진단분야 (Real-time PCR kit, BeamTemplate)

•미생물 제어분야 (세니버블, 세니아이, 수처리소독장치)
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㈜애니랩 Booth No. 24

대표자 정잠숙 전화번호 02-2027-2626

홈페이지 www.anylab.co.kr 이메일 ys7066@naver.com

주요기술 및 

취급품목

•MC-Media Pad:  식품공전 건조필름배지법 II 로 등재된 식품/환경, 미생물 

검출용 배지 

•자동샘플희석장치:  식품, 축산물, 의약품 및 병원성 시료를 이용한 

미생물실험용 무균적 자동 희석장치 

•배지분주펌프:  고체, 액체, 멸균수 및 희석액을 신속, 정확하게 분주 가능한 

다기능 연동펌프 

•HPLC 컬럼:  극한의 pH 농도에서 다양한 화합물을 분리할 수 있는 여러 

종류의 HPLC 컬럼 및 Fitting 

•시린지 필터:  실험목적에 맞게 다양한 재질(Nylon, PTFE, PVDF, Glass Fiber

등)의 시린지 필터제품

•퀘쳐스: 농산물 및 달걀 시료의 잔류농약 분석용 추출 및 정제 키트와 소모품

•SPE카트리지:  농업, 식품, 생물분석, 환경 및 법의학 분야에서 사용가능한 

다양한 폴리머와 실리카기반의 SPE 제품들

㈜에버켐텍 Booth No. 6

대표자 이성민 전화번호 031-221-0023

홈페이지 www.everchemtech.com 이메일 ever1@everchemtech.com

주요기술 및 

취급품목
식품포장재용 천연물 기반 친환경 차단성 코팅제 및 필름
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엠티엠코퍼레이션㈜ Booth No. 25

대표자 김덕영 전화번호 031-776-0930

홈페이지  www.kormtm.com 이메일 kormtm@chol.com

주요기술 및 

취급품목

끊임없는 연구와 혁신을 선도하는 만능재료시험기의 글로벌 기업 

엠티엠코퍼레이션(주)

‘세계 최고 수준’의 종합 물성시험기 제조업체인 독일 ‘Zwick GmbH & Co. 

KG’의 식품물성시험기

-  식품의 경도, 응집성, 씹힘성, 접착성, 탄력성, 검성 등 다양한 식품의 물성 

결과를 자동으로 계산 해주는 전용 소프트웨어

-  각종 식품 재료의 물리적 특성을 측정하고 제품의 품질을 관리하며, 식품을 

연구,개발하는 장비로써 국가 연구기관, 기술 연구소 및 다수의 업체에 

납품하고 기술 지원을 하고 있습니다. 

■■취급품목

•식품물성시험기 (Texture Analyser)

•만능재료시험기 (Universal Testing Machine)

•경도계 (Hardness Tester)

•시편 전처리 장비(Sample preparation Machine) 등 물성시험기 일체
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영인에스티 Booth No. 7

대표자 나태화 전화번호 031-8033-0600

홈페이지 www.younginst.com 이메일 info@younginst.com

주요기술 및 

취급품목

영인에스티㈜는 국내 최대의 과학분석 솔루션을 공급하는 영인그룹의 

관계사로, 학교, 연구소, 병원, 산업체의 실험실 및 생산라인에 다양한 제품을 

공급하고 있습니다. 시료전처리/합성 솔루션부터 식품, 화학 분석, 수질, 

대기측정, 물성측정 및 방사선측정을 위한 첨단 정밀기기 등을 취급하고 

제품의 판매, 서비스는 물론 사용 교육, 분석지원, 응용정보를 제공함으로써 

원스톱 통합 솔루션을 제공합니다. 저희 영인에스티는 항상 고객 만족을 

실현하기 위해 끊없이 노력하고 있습니다.

•분석기기 :  Boron 분석기, ICP-OES, TOC, XRD, 수은분석기, 원소분석기, 

UV-Vis 등

•측정기기 : 단백질 함량, 고형분/수분, 융점, 지방함량, 회분함량 등

•전처리/합성 :  마이크로웨이브 전처리/ 합성기, 추출/농축기, 면역친화성 

컬럼, 동결건조기 등

•실험실 기초 : 저울, 초순수 장비, 피펫 등

•크로마토그래피 : 다양한 컬럼, 바이알, 필터 등
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영인프런티어㈜ Booth No. 22

대표자 이덕희 전화번호 02-2140-3300

홈페이지 www.younginfrontier.com 이메일 yhham@younginfrontier.com

주요기술 및 

취급품목

코스닥 상장기업 영인프런티어는 과학기기전문기업이자 바이오 전문 기업입니다. 

취급하고 있는 주요제품은 Thermo, GE, Analytik Jena, Dynex, BD, Fluidigm, 

TaKaRa 등의 브랜드를 포함한 바이오 장비 및 소모품이며 Merck, Resteck, 

Malvern 등의 분석 장비 및 소모품을 취급하고 있습니다. 그 외에도 CS 및 

연구용항체를 개발하고 있는 Abfrontier 자체 브랜드도 취급을 하고 있습니다.

영진코퍼레이션 Booth No. 4

대표자 이형열 전화번호 02-1577-7956

홈페이지 www.yjcorp.co.kr 이메일 info@yjcorp.co.kr

주요기술 및 

취급품목

(주)영진코퍼레이션은 교반, 유화, 마이크로 분산 및 나노분산 분야 전문 

기업으로서 고객 여러분들이 필요로 하는 솔루션을 완벽하게 제공해 드리기 

위해 최선을 다하는 기업입니다.

그동안 영진코퍼레이션은 식품, 화학, 화장품, 제약, 전기, 전자 등 수많은 

분야의 국공립 및 기업체 연구소, 그리고 생산현장에서 연구용 및 생산용으로 

필요한 교반, 분산 및 유화 과정에 대한 최적의 조건을 찾기 위해 고객여러분과 

함께 직접 수많은 테스트를 시행하였으며 이를 통해 교반, 분산 및 유화 

분야에서 최고의 기술력을 쌓아 왔습니다.

전시 품목은 아래와 같습니다. 

•킬달 질소/단백질 분석기

•지질 산화안정성 측정기

•조지방 추출기

•분산 안정성(dispersion stability) 분석기

•고점도용 호모게나이저

•일반 실험장비
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㈜진성유니텍 Booth No. 3

대표자 전성빈 전화번호 02-2219-5157

홈페이지 www.jsunitech.com 이메일 info@jsunitech.com

주요기술 및 

취급품목

식중독균 진단 kit(Neogen), 곰팡이 독소 분석 kit(Neogen), Allergen 분석 

kit(Neogen), 혐기배양챔버(DW scientific), 혐기배양가스팩 및 Jar(MGC), 

Sthomacher(Interscience), Dilutor(Interscience), Spiral plater(interscience & 

DW Scientific), CHROMagar, Dehydrate culture media(HIMEDIA), Microbial 

Indentification kit(Microgen), Prepared Media(진성유니텍), 식중독균 진단 PCR 

Kit(진성유니텍), Thermal cycler 미생물신속진단장비(Soleris), Autoclave(ALP)

㈜플렉센스 Booth No. 20

대표자 김기범 전화번호 070-4725-4660

홈페이지 www.plexense.com 이메일 swlee@plexense.com

주요기술 및 

취급품목

㈜플렉센스의 독창적인 기술력으로 개발, 출시한 면역 진단 kit, ACCEL 

ELISAⓇ는 4시간 이상의 복잡했던 기존 효소면역진단법(ELISA)을 15~45분 

이내에 한번의 워싱으로 40배의 감도 증대와 측정 편리성을 대폭 향상시킨 

면역진단법이다. ACCEL ELISAⓇ는 바이오 연구, 의료진단, 수의 진단, 및 식품 

안전관리 등 다양한 분야의 면역 진단(Immunoassay)에 사용되는 다양한 제품 

군으로 출시되었으며, 기존 측정 장비와의 호환성이 월등히 뛰어나 96-

웰플레이트 리더를 사용한 측정이 가능하다. ACCEL ELISAⓇ는 플랫폼 

기술로서 다양한 종류의 컨텐츠 도입이 가능하며, 특히 15분이내의 속도로 

단분자측정이 가능하여 기존 질량분석법과 크로마토그래피 분석법에 의존하던 

식품 안전관리 분야에서(잔류 항생제, 농약 및 기타 독소 검출) 월등한 성능 및 

편리성을 제공할 수 있다. ACCEL ELISAⓇ의 민감도와 빠른 측정 시간은 식품 

자체의 quality control(무농약, 무항생제), 식품 수출입의 현장 검역에 

활용하였을 때 획기적이면서도 매우 편리한 툴로 사용 될 수 있다.
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㈜피크만에스피 Booth No. 21

대표자 임호빈 전화번호 02-577-5982

홈페이지 www.peakmansp.co.kr 이메일 hwsong@peakmansp.co.kr

주요기술 및 

취급품목

식품 중 영양성분 및 유해물질 분석을 위한 HPLC 시스템과 컬럼 판매, 식품 

분석 관련 응용지원 제공

한국생명공학연구원 Booth No. 8

대표자 장규태 전화번호 042-860-4306

홈페이지 www.ibmrc.re.kr 이메일 mjpark@kribb.re.kr

주요기술 및 

취급품목
해외 유용식물 추출물

한국쇼코츠쇼 Booth No. 17

대표자 이와타카즈노리 전화번호 02-784-5111

홈페이지 www.shodex.com/kr 이메일 yhshin@shokokorea.com

주요기술 및 

취급품목

High Performance Liquid Chromatography Columns

Reversed Phase Column

Normal Phase Column

HILIC Column

Ligand Exchange Column

Ion Exclusion Column

Ion Column

SEC Column(GFC, GPC)

Ion Exchange Column

ETC
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한국애질런트테크놀로지스㈜ Booth No. 16

대표자 Nino Totino 전화번호 02-2194 -9577

홈페이지 ww.agilent.com 이메일 sarah.lee@agilent.com

주요기술 및 

취급품목

애질런트는 다음과 같은 여섯가지 산업분야에 집중하여 연구에 도움이 되는 

업무를 수행 중에 있습니다. 

식품, 환경, 제약, 진단, 화학 및 에너지, 연구

애질런트는 기체 및 액체 크로마토 그래피 제품, 질량분석기 제품, 

스펙트로스코피 제품 등을 제작, 판매, 서비스 업무를 하고 있습니다.
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(사)한국종균협회 부설 한국미생물보존센터 Booth No. 10

대표자 김갑수 전화번호 02-391-0950

홈페이지 www.kccm.or.kr 이메일 kccmny8225@kccm.or.kr

주요기술 및 

취급품목

한국미생물보존센터는 학계와 산업계의 과학자 및 관련 종사자들에 의해 

비영리 사단법인으로 발족된 (사)한국종균협회(Korean Federation of Culture 

Collections, KFCC)의 부설기관으로서 국가기관, 대학 및 기업 등 생명공학관련 

기관에 미생물을 비롯하여 다양한 기술적 지원과 교육 프로그램을 제공하고 

있습니다. 앞으로도 미생물의 분양, 보존, 미생물의 동정 및 국제 

특허기탁기관으로서의 역할을 수행함으로써 국내는 물론 국제적인 

Bioresource Center로 거듭나기 위해서 최선을 다하겠습니다.

■ 전시품목

1.국제/국내 특허미생물 기탁

2.미생물의 수집,보존 및 분양

3.안전기탁 및 일반기탁

4.미생물의 동정 및 분석

5.미생물 정보 및 미생물동정/분석 관련정보의 제공

6.국내의 특수 환경 미생물 자원의 탐색, 보존 및 분양

■ 전시제품소개

    - KCCM은 오랫동안 외국의 culture collection 으로 부터 다양한 종류의 

표준미생물을 확보함과 동시에 국내 연구자의 기탁 및 자연계에서의 분리를 

통하여 일반세균, 효모, 곰팡이, 방선균, 고세균 및 특수환경 미생물의 type 

strain 2,400종을 포함하여 약 10,000종 이상의 다양한 미생물을 확보하여 

국내 약 400여개의 기관에 분양하고 있습니다.

    - KCCM은 표준미생물의 관리 및 미생물 관련 연구를 통해서 축적된 

노하우와 기술력을 바탕으로 미생물의 분리 단계에서부터 신속, 정확한 

미생물의 동정 및 분석서비스를 제공하고 있습니다.
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㈜한국첨단시험연구원 Booth No. 26

대표자 안장혁 전화번호 031-734-7155

홈페이지 www.fft-test.com 이메일 fft-test@hotmail.com

주요기술 및 

취급품목

1. ISO17043 국가공인 숙련도시험운영기관(KOLAS 인정 제KPTP-011호)

   1)  국내 최초 축산물(유제품, 육제품)시료 미생물시험 숙련도시험 프로그램 

운영 (2018년 운영 프로그램 : 유제품 중 유당(6월), 조지방, 조단백, 

조회분(7월), 유산균수(9월))

2. 신속검사키트 

   1) Milk Prep Kit – 유화시료 전처리 (유지방, 유단백 제거) 

   2) BIOEASY Kit – 우유 중 곰팡이, 항생제 등 신속 검출 (15분 이내)

3. CRM 수입 보급 

   1) NIST, USP, ERM, HSA 등 국제표준연구기관의 인증표준물질(CRM) 보급

4. 전문교육 

   1) 식품/축산물 시험·검사 교육기관(식약처 지정, 제2017-195호) 

   2) 출강-ISO17025, ISO17043, 측정불확도, 품질문서관리

5. 시험검사 

   1) 이화학/미생물 참조용 시험 검사 

   2) 유통기한 설정 시험(가속, 실측시험)

6. 컨설팅/내부심사 

   1) 식약처 지정 식품/축산물 시험검사기관 컨설팅/내부심사 

   2) 국가기술표준원 지정 KOLAS 국제공인시험기관 컨설팅/내부심사 

   3) 환경부 지정 수질시험검사기관 컨설팅/내부심사
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한약진흥재단 Booth No. 27

대표자 이응세 전화번호 053-810-0391

홈페이지 www.nikom.or.kr 이메일 ms_hee@naver.com

주요기술 및 

취급품목

한약진흥재단은 한의약 육성을 위한 기반 조성과 한의약 기술 개발 및 

산업진흥을 통해 국민 건강증진과 국가 경제 발전에 기여함을 목적으로 하고 

있습니다. 저희 기관은 주로 우수한 약용작물의 종자를 보급하고 한약재 

재배기술을 개발하며, 한약재로부터 단일성분을 분리 및 확보함으로써 

한약재의 표준화에 힘쓰고 있습니다. 또한, 한의약 소재를 활용한 화장품 및 

식품 등의 제품 개발, 한의신약개발과 더불어 한약제제의 제형 개발, 약리작용 

평가 및 표준화 관련 업무를 진행하고 있습니다. 특히, 한약진흥재단에서는 

한약재로부터 분리된 고순도의 단일 성분 및 한약재 효소처리 전후 추출물을 

라이브러리 형태로 분양하고 있으며, 산학연 간의 상호협력과 교류를 통해 

우수한 연구 결과를 도출함으로써 한의약의 발전에 크게 기여하고 있습니다.

YMC Co., Ltd. Booth No. 1

대표자 김현택 전화번호 031-603-1321

홈페이지 www.ymckorea.com 이메일 sh.kim@ymckorea.com

주요기술 및 

취급품목

YMC Group은 1980년 주식회사 야마무라 화학연구소(현 주식회사 YMC) 

설립 이래, 액체 크로마토그래피를 이용한 분리 정제 기술을 중심으로 

크로마토그래피 사업의 Maker로서 사업을 전개해 왔습니다. 그 중에서도 

YMC 그룹이 총력을 다한 부분은, 크로마토그래피 기술을 생산스케일에서도 

활용하는 "분취"분야입니다. 창업 초기의 액체 크로마토그래피는 소량시료의 

성분 분석 등이 중요했지만, 당사는 이 부분을 생산 스케일에서 활용할 수 

있도록 일찍이 주목하여 의약품 등 공업 생산 기술 발전에 공헌하여 왔습니다. 

YMC는 Plant Engineering 기술과 YMC가 축적해왔던 크로마토그래피 기술과 

최신의 Flow 합성 생산 기술을 융합하여 고품질 제품과 서비스를 제공하고 

있습니다.
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2018 KoSFoST International Symposium and Annual Meeting Program
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