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Graduate School of International Agriculture and Technology 
(GSIAT) consists of five majors including Applied Animal 
Science, Food Technology, Crop Biotechnology, Green 
Ecosystem Engineering, and International Agricultural 
Development and Cooperation. We are an educational 
institution that fosters the global experts to promote 
international and industry-university cooperation in the fields 
of international agriculture and green-bio industry. Each major 
at GSIAT establishes a cluster of an industry, academy, and 
institute related to agricultural and livestock food products at 
the Pyeongchang campus. Through close cooperation with the 
Institutues of Green Bio Science and Technology (GBST), GSIAT 
provides an optimal research and practice environment based 
on practical and field-oriented education

In addition, the experience of  GSIAT by conducting several 
international projects with Asian, African, and Latin American
countries will be a strong foundation for talented graduate 
students to become global leaders with expertise in the 
international agriculture and green-bio industry in the 
future. Furthermore, GSIAT will contribute to the development 
of the international community by advancing the agricultural 
technologies and appropriate technologies with the 
developing countries as well as sharing Korea’s experience in 
this field.
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We are leading the agriculture & livestock industry
in Asia through international cooperation.

"Do you want to grow as a global expert in the 
international agriculture industry?"

Our graduate school was established in 2014 to foster the future leaders in 
green-bio, food, and environmental industries. Our graduate school strives 
to become the hub of the agriculture, livestock, and food industries in Asia 
through international as well as domestic cooperaion.
Our graduate school is equipped with state-of-the-art research and 
educational facilities, and is located in Pyeongchang campus at Gangwon-
do equipped with on-site training facilities and industrial cooperative 
research complex. We also provide the best research and practice 
environment for agriculture, livestock, and food industries through close 
cooperation with the Institutes of Green Bio Science and Technology of 
Seoul National University.

If you have a dream of pioneering the future through the agricultural life 
industry, please join us at Graduate School of International Agricultural 
Technology at Seoul National University.
We appreciate your passion to lead the future agriculture and life industry.
We will do our best to make the campus where you can turn your dreams 
into reality. Thank you.

Graduate School of International Agricultural Technology at 
Seoul National University

Dean Seokha Lee
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Applied 
Animal Science

Prof. Chul Sung Huh  

Prof. Kyoung Hoon Kim 

Prof. Byung-Chul Park 

Prof. Jong Geun Kim

Prof. Sang-Kee Kang 

Prof. Joonghoon Park

Prof. Tae Sub Park

Prof. SuCheong Yeom

Prof. Tae Min Kim

Prof. Gap-Don Kim

Lab. Dairy Technology and Intestinal Microbiome  

Lab. Animal Energy Metabolism

Lab. Animal Nutrition and Feed Biotechnology

Lab. Grassland and Forage Science

Lab. Animal Bioresources Development

Lab. Systems Pharmacology

Lab. Poultry Genome Modulation

Lab. Designed Animal Science

Lab. Disease Modeling

Lab. Meat Science
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Next Generation Probiotics from Human 

Intestinal Microbiome Bank(IMB)
Next Generation Probiotics from Human 
Intestinal Microbiome Bank(IMB)

[Research Goals]

The human gastrointestinal tract contains a complex 
and dynamic population of microorganisms, which are 
associated with diseases as well as gut homeostasis. 
Our research has been focused on gut microbiome and 
host interactions, unculturable bacterial cultivation, 
metabolic disease, gut microbiota, and probiotics. 
Since the establishment of the Intestinal Microbiome 
Bank (IMB) in 2018, we have been dedicated to 
discovering next-generation probiotics as well as 
beneficial microbes by investigating the differences in 
the intestinal microbiomes between healthy people 
and patients suffering from diabetes, obesity, and 
inflammatory bowel disease. The beneficial effects of 
the potential probiotic candidates we found have been 
proven in various animal models.

We aim to conduct the research on human health and 
beneficial application of microorganisms in relation to 
the intestinal microbiota

○ Study of about Functional Probiotics

○ Application of Human microbiome

Lab. Dairy Technology and Intestinal Microbiome 
Prof. Chul Sung Huh   cshuh@snu.ac.kr

- 
-

- 
  
-

[Research Fields]

○ Studying the  Interaction between human and microbiome

- 
-

Relationship between intestinal microbiome and diseases
Relationship between skin and skin microbiome

Investigation of new Probiotics and their function
Development of techniques for mass production 
and preservation of Probiotics

Study on application of human microbiome to Dairy 
Products and Health Functional Foods
Application of microbiome mixed with natural substances
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Building precision response strategies to climate change using indirect
 respiratory chamber for analysing expired gas from large ruminant

Building precision response 
strategies to climate change using 
indirect respiratory chamber for 
analysing expired gas from large 
ruminant 

[Research Goals]

[Research Fields]

Laboratory of animal energy metabolism is the only laboratory that uses the indirect respiratory chamber for real-time measurement 
of the expired methane from large ruminant such as Hanwoo, which is a major concern for global warming. Therefore, we can perform 
the experiments to elucidate the mechanisms of greenhouse gas production  from the livestock enteric fermentation and to develop 
novel anti-methanogenic materials as well as sophisticated methodologies for the estimation of  national methane emission. 

These studies will help to improve earlier income of farm house and environment friendly livestock industry by minimizing the amount 
of green house gases released into the environment.   

○

○

○

Environment-friendly livestock industry with low input 
and high efficiency
Reduction in greenhouse gas emission from the 
livestock sector
Development of sophisticated methodologies for the 
estimation of national methane emission 

Lab. Animal Energy Metabolism
Prof. Kyoung Hoon Kim   khhkim@snu.ac.kr

○ Research on mitigation using the indirect respiratory chamber

○ Research on feed intake and energy partitioning 

- 

-

-

- 

-

Next generation sequencing technology-based 
metagenomics approaches to develop novel anti-
methanogenic materials
Determination of methane emission factors to calculate 
GHG emissions 
Challenges in measuring the carbon footprint of cattle 
farm boundaries 

Feed supplements for modifying fat and protein 
deposition in the carcass
Feeding programs based on metabolic imprinting of early 
life nutrition 
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Development of converged science 
and technology and products for 
animal functional feed and bio-active 
substances

Development of converged science and technology 

and products for animal functional feed and bio-

active substances

[Mission]

[Vision]

In line with the times and social changes, the global animal industry 
faces serious challenges, coupled with issues such as climate change, 
environmental pollution (water, air, and soil), safe livestock production,  
and animal welfare. In order to produce safe and excellent animal 
protein, a high-performance bio-feed is required, which is a departure 
from the existing concepts and approaches borrowed from the 
development course of the feed industry. To this end, it is essential 
to develop bioactive materials in which various sciences and 
technologies are converged. Based on the analysis of the current 
data and situation, the emergence and development of globally 
leading domestic companies in this field is impossible without 
development and support of the innovative convergence of science 
and technology.

Development of cutting-edge bioactive substances through 
industry-university collaboration and convergence of sciences and 
technologies 

To become a part of world’s top 1% industry-university collaborative 
research groups in animal feed and bioactive substance

Lab. Animal Nutrition and Feed Biotechnology
Prof. Byung-Chul Park   bcpark@snu.ac.kr

[Research Areas]

○

○

○

○

Exploration of bioactive substances for efficacy and 
safety in animal feed and human food
Investigation of stress, nutritional balance, and 
immune modulation in domestic animals
Improvisation in energy and amino acid evaluation 
systems for mono-gastric animals
Strategy development for efficient animal feed 
utilization
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Expansion of production base for self-sufficiency of domestic 
forage compared to market opening and development of 
forage production and storage technology in response to 
environmental changes

Creation of new demand in accordance with 

the paradigm change of mountainous pasture

Improvement of Forage Quality and New 
demand creation for hilly pasture

[Research Goals]

[Research Field]

Aiming at the complete self-sufficiency of domestic forages, 
this lab is conducting research and development in the field 
of forage production and utilization for ruminants. In order 
to expand the forage production base, we are conducting 
research on forage production technology using paddy fields 
and reclaimed land, and strive to establish a stable storage 
technology for produced forages.
Particularly, it plays a leading role in the development of 
microbial additives for silage. It is also spreading hay production 
technology in Korea through field demonstration.
As the paradigm for mountainous pastures was changed, a 
new pasture management model was set up to increase the 
benefit, and efforts are being made to secure the technology 
for producing and utilizing these forages  for climate change.

Lab. Grassland and Forage Science
Prof. Jong Geun Kim    forage@snu.ac.kr

○ 

○ 

○ 

Securing domestic forage production and processing technology  

Securing technology to respond the climate change

Paradigm change for grassland

- 
-
-

- 
-

- 

-

Technology for domestic forage production and utilization 
Development and application of a new inoculant for silage
Complement  hay-making technology

Set up the cultivation limits for southern grasses
Development of cultivation and utilization technologies  
by introducing new grasses

Derivation of methods to improve the benefit of grassland 
considering amenity
Public function of grassland and technology in improving 
emotional value
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[Research Goals]

Realization of future-sustainable livestock production technology 
by research and development on highly functional animal 
bioresources

Development of highly functional 
animal bioresources 
to realize a future-sustainable 
livestock industry 
Eco-friendly and future-sustainable livestock industry

For the eco-friendly and future-sustainable livestock industry, new technologies against changed 
industrial situation should be developed such as ‘antibiotic-free technology’, ‘low pollution 
technology’,  ‘resource-saving technology’, and  ‘animal welfare technology’.

These novel technologies could be realized by exploration and research on animal bioresources 
such as 'high functional bioactive substances', 'natural antibiotic substitutes', and 'valuable 
agricultural byproducts'.

Lab. Animal Bioresources Development
Prof. Sang-Kee Kang    kangsk01@snu.ac.kr

[Research Field]

○ 

○ 

○ 

○ 

○ 

Functional feed resources for Omega-3/6 fatty 
acid-balanced livestock production

Functional feed additives utilizing valuable agricultural 
byproducts

Animal subunit vaccines based on protein design technology

Antibiotic substitutes based on microorganisms and natural substances

Animal smart farm technology

- 

-

- 

-

- 

-

- 

-

- 
-

Research on the bioactivity of Omega-3 fatty acid treatment in 
livestock and humans
Research and development on feed resources for the production 
of Omega-3 fatty acid-fortified livestock

Characterization of bioactive substances from agricultural 
byproducts
Research on functional livestock production utilizing feeds 
developed from agricultural byproducts

Mass production of antigenic proteins from pathogenic virus 
surface
Animal subunit vaccine utilizing recombinant protein antigens 

Research and development on multi-originated feed additive 
probiotics
Mass production of bacteriocins from lactic acid bacteria

Validation of animal smart farm solutions 
Development of a robot-milking  program and milk replacer for 
Korean native cattle
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[Research Goals]

Discovery of novel pharmacological perturbagens to control 
metabolic phenotypes based on systems pharmacology

Research and development on next-
generation therapeutic solutions against 
metabolic disorders through systems 
pharmacology on myogenesis and 
adipogenesis
Based on functional approaches of the genes including G0S2 and Prokr1 in the treatment of obesity, muscle homeostasis, and 
non-alcoholic fatty liver disease, we focus on the research and development  of next-generation therapeutics using exosomes and 
drug repurposing. Besides, epigenomic and genomic understanding of the development of adipose tissue and genome-editing 
technologies serve as a cornerstone of systems pharmacology research.

Lab. Systems Pharmacology 
Prof. Joonghoon Park    joonghoon@snu.ac.kr

[Research Field]

○ 

○ 

○ 

○ 

Knowledge-based identification of novel genes of metabolic traits

Role of Prokr1 in myogenesis and insulin resistance

Therapeutic microvesicle production through 3D culture of hMSCs

Study of therapeutic mechanisms through integrative transcriptome 
analyses

- 
-

- 

-

- 
-

- 

-

Finding novel metabolic genes and their functions 
Discovery of  new therapeutic options and enhancement 
of livestock product competitiveness

Evaluating the effects of Prokr1 on myogenesis and insulin 
resistance
Discovery of novel Prokr1 modulators through the drug 
repositioning approach

Characterization of 3D cultured human mesenchymal stem cells 
Mass production and characterization of microvesicles for 
therapeutic potency

Integrative analysis of transcriptome, phenotypes,  and drug-
target association
Discovery of novel modulators and their mode of action through 
the integrative analysis



Graduate School of International Agricultural Technology

gsiat.snu.ac.kr  l  23

Production of genome-edited livestock 
and functional genomics studies on 
economically desirable genes

[Mission]

[Goals]

[Research Areas]

Production of new livestock by genome-editing technologies 
and its practical application in the poultry industry

Development of future livestock industry through multi-
disciplinary research
Development of new poultry breeds for value-added products
Basic research on valuable genes for industrial applications

Lab. Poultry Genome Modulation
Prof. Tae Sub Park    taesubpark@snu.ac.kr

○

○

○ 

○ 

○ 

○ 

Development of a new poultry breed through genome-editing 
technologies

Functional genomics study of the regulatory genes for embryo 
development

Breeding of native Korean livestock through molecular and genetic 
analyses

- 
-
-

-

- 

-

- 
-

Development and application of a new poultry breed
Research on metabolic regulatory pathways in chicken
Reseach on the mechanism of muscle growth and differentiation 
in chicken
Development of avian models for studying human diseases

Functional genomics study based on genome-editing 
technologies
Study of systemic mechanisms for germ-cell differentiation in 
chicken

Selection and breeding of native Korean livestock
Development of systemic and applicable technologies for native 
Korean livestock
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Developing an animal model for human  
gene-based disease and in vivo and ex vivo 
gene correction therapies

Animal model for human genetic disease

Recent advances in genetic analysis and editing technology have made many incurable genetic disorders a viable target. Designed 
animal science lab is developing an animal model for a human gene-based disease and researching the development of in vivo and 
ex vivo gene correction therapies. Since 2014, more than 50 genetically modified animals have been developed and multidisciplinary 
research has been conducted. In particular, to fundamentally treat the incurable human diseases through bioengineering, we focus 
on 1) precise editing efficiency (homology-directed repair), 2) safe gene editing (off-target minimization), 3) animal experiment, and 4) 
functional analysis of genes.

[ Research Areas]

Lab. Designed Animal Science
Prof. SuCheong Yeom    scyeom@snu.ac.kr

[ Mission]

Realization of treatment for an incurable genetic disorder
Translational research connecting basic science and 
clinical science

○

○

○

○

○

[ Vision]

○

○

○ 

High correlation between gene function and human health
Continuous development of gene editing technology 
(Gene is Druggable)
Need for a genetically modified animal in biomedical research

Optimization of gene editing technology and development of 
animal models

Establishment of a genetic correction therapy platform

Gene function analysis

- 

-

- 
-

- 

Research on improving gene editing efficiency and minimizing 
off-target effects
Development of genetically modified mice using 
CRISPR/cas9 technology

Development of a humanized animal model with genetic disorder
In vivo and ex vivo gene correction for gene therapy

Genetic function analysis based on genetically modified animal 
models
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Understanding the mechanism of 
tissue injury and developing advanced 
nanoparticle-based therapeutics with better 
stability and efficacy

Understanding the mechanism of tissue injury 

and developing advanced nanoparticle-based the 

rapeutics with better stability and efficacy

We expect that the current methods for treating various chronic 
diseases may not be ideal in the coming  years, necessitating a strategy 
for developing novel therapeutics. With a deeper understanding of 
normal and pathophysiological events in adults, investigators are now 
developing an innovative tissue engineering technology. Extracellular 
vesicles are nano-sized particles that are secreted by almost all the 
cells, including stem cells and progenitor cells, in response to the 
external cues. Besides their innate bioactive molecules, they can also 
be used as drug delivery tools. Therefore, it is expected that they 
have the potential to become an alternative to the current cell-based 
systems for tissue regeneration and drug delivery.

Lab. Disease Modeling
Prof. Tae Min Kim    taemin21@snu.ac.kr

[ Mission]

[Vision]

[Research Areas]

Developing advanced therapeutic extracellular vesicles based 
on the understanding of tissue injury and healing mechanisms

Identifying the endogenous healing mechanisms in cells, 
tissues, and systems
Developing tissue regeneration strategies 

○

○

○

○

○

Procuring cell sources for producing extracellular vesicles

Preclinical efficacy testing

- 
-

- 
-

Identifying and defining novel progenitor cells
Developing a cell conditioning protocol

Acute and chronic renal failure
Non-alcoholic steatotic hepatitis
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Playing a leading role in the field of muscle 

foods through the development of cutting-

edge and high-value-added technologies

Playing a leading role in the field of muscle 
foods through the development of cutting-
edge and high-value-added technologies

Different varieties of meat (muscle food), one of the animal 
foods, have different tastes and nutritional values depending 
on their type. The unique histological and biochemical 
characteristics of each muscle, before its conversion into 
meat, determine the taste and nutritional value of each meat. 
Our research team demonstrated biological and biochemical 
properties, such as different muscle fiber characteristics and 
proteome, depending on the type of meat. As a result, we can 
personalize the meat consumption based on different ages, 
constitutions, and preferences.
In addition, our research team is developing the technologies 
for determining the meat distribution in a fraudulent manner 
through peptides, proteome, and histological analysis to 
improve the meat distribution environment and contribute to 
the promotion of national health.

Development of innovative technologies that will contribute 
to the increase in value of muscle foods and the promotion of 
public health through convergence studies in muscle biology 
and meat science

Lab. Meat Science
Prof. Gap-Don Kim    gapdonkim@snu.ac.kr

[Research Goals]

[Research Areas]

○

○

Muscle food value-added technology

Meat determination technology

- 
-
-
-
-

- 
-

-

Discovery of the factors controlling muscle fiber characteristics
Development of meat proteome control technology
Development of efficient carcass processing technology
Development of healthy meat products using natural materials
Search for functional materials derived from muscle foods

Freeze-thawed meat determination technology
Raw meat type determination technology from mixed meat and 
meat products
Low quality and decay meat determination technology
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Crop 
Biotechnology
Prof. Ju-Kon Kim

Prof. Jina-Ho Kang

Prof. Choonkyun Jung

Prof. Jang-Kyun Seo

Lab. Crop Biotech

Lab. Crop Genomics & Breeding

Lab. Crop Molecular Biology

Lab. Plant Molecular Immunity
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Research on Drought Tolerance and Nitrogen-Use-

Efficiency of Crops

Prof. Kim’s group aims to identify the genes that are critical for plant-
response to adverse environmental changes. The group is exploring a 
genomics-based approach to unravel the regulation of genes in rice 
under such environmental stresses. Prof. Kim has developed several 
drought-tolerant transgenic crops, including trehalose-producing 
rice plants. The BBC online news wrote about his trehalose-producing 
rice plants, and later, the license for this trehalose technology was 
given to multinational companies.

Nitrogen (N) is an essential nutr ient for plant growth and 
development. Nitrogen present in the natural soil is insufficient for 
crop production, and most of the nitrogen sources are inevitably 
supplied by nitrogen fertilizer. Although nitrogen fertilizer induces 
great benefits in crop yield, its overdose has a negative impact on 
the our environment. Improvement in nitrogen-use-efficiency (NUE) 
of the crops therefore aims to reduce the usage of nitrogen fertilizer 
while maintaining the crop yield. To find a key player in the NUE of 
crops, Prof. Kim’s group uses EMS mutant pools containing a nitrogen 
molecular sensor by employing both the forward and reverse genetic 
approaches by utilizing  genome-editing technologies.

Research on Drought Tolerance 
and Nitrogen-Use-Efficiency of Crops

Lab. Crop Biotech
Prof. Ju-Kon Kim    jukon@snu.ac.kr
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Development of insect-resistant and 
health-promoting crops

Development of insect-resistant and 

health-promoting crops

Plants are subjected to a variety of biotic and abiotic stresses. Among 
them, insect assaults are one of the most serious biotic stresses. 
However, the use of pesticides for pest-control causes serious 
environmental contamination and threats to the ecosystem. Trichomes 
are hair-like epidermal plant cells that serve as physical barriers or 
chemical protection against insect attacks. My lab is developing 
insect-resistant crops using the genes involved either in trichome 
development or in the synthesis of trichome-enriched metabolites. We 
are also developing the crops with high contents of health-promoting 
nutrition through functional analysis of secondary metabolites in 
tomato.

[Research Objective]

[Research Area]

Trichome development and chemistry

Insect resistance Health-promoting fruit

Fruit chemistry

+ +

Lab. Crop Genomics & Breeding
Prof. Jin-Ho Kang    kangjinho@snu.ac.kr

- 

- 

- 

-
- 

-  

Development of insect-resistant crops by studying plant defense 
mechanisms against insects
Development of crops with health-promoting nutrition by studying 
synthetic pathways of secondary the metabolites and new breeding 
technologies

Plant defense mechanisms by understanding plant epidermal cell 
development 
Trichome-enriched secondary metabolites  
Identification of insect-resistant genes through genomics and 
transcriptomics 
Development of new breeding materials using mutants and gene 
editing  technologies 
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[Research Goal]

Securing basic/original technology necessary for developing climate-
resilient genetically modified crops to lead the future of agriculture

Investigation of Long Noncoding 
RNA-Mediated Environmental Stress 
Tolerance Mechanisms and 
Climate-Resilient Crop Development

Recently, long noncoding RNAs (lncRNAs) have emerged as important regulators of key 
biological processes. However, plant lncRNAs remain poorly characterized. Using high-
throughput transcriptomic analysis, we identified a large number of pathogenic bacteria-
responsive long noncoding RNAs in Arabidopsis. Among them, we uncovered a novel 
disease-resistance mechanism in which ELENA1 enhances the innate immune response 
by increasing PR1 expression through MED19a.
This is the first report to reveal the key role of long noncoding RNA in plant innate 
immunity, suggesting a new concept of disease-resistant genetically modified crop 
development using long noncoding RNAs as next-generation genetic resources. In 
addition to Arabidopsis, we identified a large number of rice lncRNAs responsive to 
abiotic stresses such as drought, high salinity, and low temperature, whose functions are 
under investigation.

Functional Characterization of Long Noncoding RNAs 
Enhancing the Innate Immune Response in Plants

Lab. Crop Molecular Biology
Prof. Choonkyun Jung   jasmin@snu.ac.kr

[Research Areas]

○

○

Research on gene regulatory mechanisms by environmental stress-
related lncRNAs

Research on the stability of stress-related regulatory proteins

- 
- 

- 
-
-

- 
 
-
-
-

Identification of lncRNA target genes and lncRNA-binding proteins
Correlation between lncRNA secondary structures and their 
functions
Epigenetic gene regulation by lncRNAs
LncRNA-mediated novel stress tolerance mechanisms
Next-generation genetically modified crop development using 
lncRNAs

Identification of stress-related E3 ubiquitin ligases and ubiquitin 
proteases
Correlation between ligases/proteases and their target proteins
Stress tolerance mechanisms mediated by protein stability
Development of stress-tolerant genetically modified crops using 
genome editing 
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Development of Disease-Resistant 

Crops and New Breeding Resources 

Development of Disease-Resistant Crops 
and New Breeding Resources 

Plant’s disease-resistance is one of the most desirable 
traits for agricultural production, especially in the present 
time of fear over food production and crop security. 
Plant disease plays an important role in crop production 
and product quality.  One key factor in food security and 
production is the enhancement of plant disease-resistance 
in plants. Plants have evolved a sophisticated immune 
system to fight against invading microbial pathogens that 
threaten their normal growth and development. However, 
resistance genes are not durable in many cases, because of 
rapid changes in the pathogen population, to overcome 
the resistance that they confer. Therefore, it is very 
important to develop and apply sustainable approaches 
for enhancing crop disease resistance.

Our laboratory aims to understand the interactions 
between plants and microbes at the molecular level. 
Based on this approach, we are studying the methods for 
enhancing plant immunity in an environment-friendly 
manner.

Application of new technologies, such as CRISPR, to enhance crop’s 
disease resistance based on understanding of the basic mechanism 
of plant-microbe interactions.

[Research Objectives]

[Research Topics]

Lab. Plant Molecular Immunity
Prof. Jang-Kyun Seo    jangseo@snu.ac.kr

○

○

○

Molecular Interactome between plant and microbe

Characterization of plant’s disease-resistance genes

Virus-based manipulation of gene expression in plants

- 
-
-

- 
-
-

- 
-
-

RNA sequencing & Bioinformatic analysis
Prodeomics approaches
Molecular interaction network

Identification of resistance genes
Dominant susceptibility characterization
Gain- and loss-of-function studies in plants

Virus-based gene delivery vector
Virus-induced gene silencing
Molecular farming & green vaccine
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Food 
Technology

Prof. Doman Kim

Prof. Donghwa Chung

Prof. Hyo Jin Kim

Lab. Functional Food Materials and Fermentation

Lab. Food Material Engineering

Lab. Food Microbiology and Biomaterials
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[Mission]

[Research Areas]

To establish a global leading laboratory for the future of agro-food 
biotechnology and well-aging and for the education of the best 
and talented human resources thereof. Our lab has established  
convergence research in the fields of functional food materials, 
fermentation, microorganisms, enzymes, neurocosmetics, and 
biotechnology

Development of value-added  
natural and functional 
fermented materials based 
on microbial activities
Our lab has developed value-added safe and natural highly functional fermentation products 
using the bioconversion function of microorganisms. We have established a fundamental 
platform technology to manufacture the materials that enhance the water solubility and 
bioavailability of antioxidant-based well-aging materials. These materials are used as natural 
antioxidants in  functional foods, personalized cosmetics, neurocosmetics, and inner beauty, 
and in their commercialization. We are continuing to develop the industrial microbial resources 
for the production of high-performance enzymes and to build a pilot-scale fermentation 
system.

Lab. Functional Food Materials and Fermentation
Prof. Doman Kim   kimdm@snu.ac.kr

○

○

○

○

○

Overall process development for the production of natural 
solubilizers manufactured by bioconversion method for functional 
cosmetics, foods, and pharmaceuticals 
Overall process development for the production of functional 
natural glycosides manufactured by bioconversion method
Development of overall production process for the well-aging 
industry based on antioxidant and skin health functions
Overall process optimization for the production of well-aging 
products using natural glycoside prebiotics
Application of GRID, a new IT technology, in microbial and enzyme 
bioengineering  in collaboration with European and Asia teams to 
develop new medicinal and cosmetic materials. 
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Creating New Value for 
Food Materials 

Food Material Engineering for Smart 

Food Processing

My research interest is to investigate, control, and 
engineer biopolymer-based food colloid structures, 
such as emulsions, foams, gels, and particles, using the 
principles of Food Material Science and Engineering to 
develop smart technologies that enable effective delivery 
of structure- and bio-functionalities to food systems. 

To create new value for food materials using smart food processing 
technology 

To control and engineer food biopolymers and colloids using material 
science and engineering approach

[Mission]

[Vision]

[Research Topics]

Lab. Food Material Engineering
Prof. Donghwa Chung    dchung@snu.ac.kr

○

○

○

○

Food Particle Engineering

Food Encapsulation

Food Surface & Particulate Matters

Food Colloids & Interfaces 

- 

- 

- 

- 

Formation and stabilization of food particles, granules, and tablets

Probiotics encapsulation by controlling glass transition

Interactions between food surfaces and particulate matters 

Understanding (gelled) emulsion systems
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[Research Goal]

Research and industrialization of food biomaterials by utilizing 
metabolic engineering methods

[Research Areas]

Harnessing Beneficial 
Microorganisms derived 
from Traditional Foods

Our lab focuses on the R&D and industrialization of functional foods, probiotics, and 
natural food additives among others by controlling metabolic products and metabolic 
functions of diverse food microorganisms such as yeast and Lactobacillus by utilizing 
metabolic engineering methods.

Lab. Food Microbiology and Biomaterials
Prof. Hyo Jin Kim    erythritol@snu.ac.kr

○

○

○

Food microbiome

Metabolic engineering for food microbes

Genome editing for food microbes

- 
-
-

- 
-
-

- 

Microbial community analysis in traditional foods
Whole genome sequencing and analysis of food microbes
Harnessing food microbes for therapeutic level probiotics

Microbial metabolic engineering for natural food additives
Metabolic engineering of probiotics
Metabolic engineering of food biomaterials

Modulation of the metabolites from food microbes through 
genome editing
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Green 
Ecosystem 
Engineering
Prof. Joon Weon Choi

Prof. Kyo Suh

Prof. Hakkwan Kim

Lab. Biomass and Bioenergy

Lab. Green Resources Engineering

Lab. Watershed and Environmental Engineering
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Biomass: A solution for climate change and 

environmental crisis

Research on Biomass Conversion 
Technology into Sustainable and 
Green-Energy

[Research Objectives]

[Research Fields]

Woody biomass is gaining much attention as a sustainable 
energy and material  source due to 70-80% of its 
carbohydrates (mainly cellulose and hemicellulose,  which 
can be developed as biomaterials) and 20-30% of lignin 
(a phenolic energy dense polymer) that are potentially 
suitable enough to substitute fossil resources. Recently, 
with an increased demand for eco-friendly bio-based 
chemicals and related rigorous research, the technologies 
for biomass conversion process have also gain much 
momentum. In line with such social needs, Lab. of Biomass 
& Bioenergy, Seoul National University, is focusing on 1) 
the exploitation of biomass for its liquefaction using a 
thermochemical conversion platform, 2) developing new 
strategies for the production and application of green 
carbon from unutilized biomass, 3) the value addition to 
the lignin-rich molecules.

Present a new paradigm in the energy & materials sector by developing 
conversion technologies to utilize the most abundant lignocellulosic biomass 
for the production of environment-friendly fuels, chemicals, and materials for 
substituting existing fossil resources, such as coal and crude oil

Lab. Biomass and Bioenergy
Prof. Joon Weon Choi   cjw@snu.ac.kr

○

○

Development of a thermochemical conversion platform for woody 
biomass and application of their essential pyrolytic products

Development of a value-addition strategy for lignin polymers

- 

-

-

- 
-
-

Production of bio-oil from low value/recycled biomass and its application as 
green fuel in the agricultural sector
Optimization of green carbon manufacturing technology from bio-char/
agricultural wastes and their application in the environmental purification 
Pyrolysis of waste plastics

Identification of catalytic depolymerization of lignin polymers
Investigation on the application of value-added materials from lignin polymer
Production of environment-friendly plastics using lignin copolymer 
manufacturing
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Sustainable Resource Initiative for Planning 

and Management on Creative Thinking and 

Innovative Perspective

Sustainable Resource Initiative for 
Planning and Management on Creative 
Thinking and Innovative Perspective Do you believe that humanity can sustainably survive in the future? 

Can our earth adequately provide what we need? The lab of Green 
Resources Engineering mainly evaluates the economic feasibility 
and environmental implications of various future resources based 
on creative thinking. We keep finding highly efficient and effective 
ways of potential resources,  including potential technologies for 
the conversion of current wastes into valuable resources, and the 
optimization of the resource utility on the sharing economy.

What is the role of graduate schools? My answer is to make students 
think creatively and deliberately find problems and answers. To 
develop one's own questions and solutions, we focus on reviewing 
and applying various latest technologies in solving and verifying 
these questions. For example, drones and big data logistics can be 
used for the last-mile delivery and direct transactions of agricultural 
products. Students in my lab will learn network analysis and system 
engineering tools, including big data analysis, system dynamics, life-
cycle analysis, and geographic information systems.

[Research Vision]

Network System Design for Sustainable Future 

Lab. Green Resources Engineering
Prof. Kyo Suh    kyosuh@snu.ac.kr

[Research Project]

○

○

○

○

Smart Logistics System 

Life cycle Analysis  

Sustainable Design   

- 

- 

- 

-

Development of a smart logistics system for agricultural 
products based on spatial big data

To design and evaluate sustainable network systems using  
new technologies and potential resources

Evaluation of economic feasibility and environmental 
benefits of biofuel using life cycle assessment (LCA)

Master plan for the high-tech agricultural complex and 
agricultural export platform in SAEMANGEUM
Management strategies for sustainable Jeju Island
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[Mission]

[Research Areas]

To identify the relationship between soil, plant, water, climate, and 
energy and develop sustainable watershed management technologies 
in response to new paradigms and global water and environmental 
challenges

Development of 
technologies for predicting 
the impacts of future 
environmental changes 
and building a sustainable 
environment
Changes in the climate conditions, water consumption and demand patterns, 
and land use result in multiple water challenges, such as distortion of the 
hydrological cycle, pollution of surface and ground water, and extreme drought 
and flood. To solve these environmental problems and build a sustainable 
future environment, it is very important to forecast the impact of environmental 
changes on the future environment as accurately as possible and to develop 
innovative technologies for improving the water environment.

Developing innovative technologies for an accurate future environmental 
prediction and advanced water and environmental management will provide 
innovative solutions to complex environmental challenges and ensure a cleaner 
and greener future.

Lab. Watershed and Environmental Engineering
Prof. Hakkwan Kim    hkkimbest@snu.ac.kr

○

○

○

Assessment of the impacts of environmental changes on water 
quantity and quality

Analysis of  big data for an efficient water and environmental 
management

Environmental policy and institutions for a sustainable future

- 

-
-

- 

-

- 

-

Development of hydrological and water quality models for predicting 
future environmental changes
Assessment of climate change impacts and vulnerability
Development of integrated prediction models for forecasting 
environmental changes using remote sensing and geographic 
information system

Prediction of future environmental changes using big data and 
machine learning
Development of environmental management systems based on big 
data

Development of the policy and institutions for securing a cleaner and 
greener future
Establishment of environmental plans and strategies in response to 
new paradigms and global water and environmental challenges
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International 
Agricultural 

Development 
and Cooperation

Prof. Taeyoon KIM

Prof. Mi Sun Park

Prof. Seongtae Ji

Lab. Global Agricultural Development Cooperation

Lab. International Agricultural and Forest Policy

Lab. Global Food Value Chain
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The field research in the global society 

and the impact evaluation (RCTs, LEWIE) 

for international aid programs

The field research in the global society 
and the impact evaluation (RCTs, LEWIE) 
for international aid programs

Based on the understanding of Korea’s economic development 
with a focus on agriculture, we have conducted several 
field surveys, especially in Mekong countries (CLM+V+T ) in 
Asia, by establishing the academic collaboration with the 
local universities. Our research is aimed at solving a field 
problem by studying factors for enhancing farm productivity, 
income, and wellbeing of rural people. We also emphasize 
Randomized Control Trials (RCTs) for a better understanding 
of aid effectiveness by finding the causal relation of impacts 
with international aid programs as well as Local Economy-
Wide Impact Evaluation (LEWIE) for conducting a simulation of 
potential aid programs.

[Vision]

Nurturing students who are capable of conducting field research 
in the developing countries and finding solutions fitted to 
the local context to achieve the Sustainable Development 
Goals (SDGs) of the international community based on the 
knowledge of the theory and analytical methodology of applied 
microeconomics 

Research Lab. Global Agricultural Development Cooperation
Prof. Taeyoon KIM    taeyoonkim@snu.ac.kr

[Research Areas]

○

○

○

Enhancing farm productivity and income in rural areas 

Global agro-food marketing

Economic development in the Mekong region with Korea

- 

-

-

- 
-

- 

Information diffusion, social network, off-farm activities, and farm 
income
Farm productivity with government regulations (land, financial 
market, etc.)
Impact evaluation using RCTs and LEWIE

Consumer research for exporting Korea’s agro-food products
Trade, investment, and service in the global agro-food market

Agricultural development in Cambodia, Laos, Myanmar, Vietnam, 
and Thailand



Graduate School of International Agricultural Technology

gsiat.snu.ac.kr  l  61

[Vision]

[ Research Areas]

[Mission]

Analyzing international phenomena, discourse, and policy changes for 
agriculture and forest management 

International agricultural 
and forest policy analyses

Upon internationalization of the agriculture and forest issues, various stakeholders  
emerged and the problem-solving process became complicated. In order to 
achieve the international goals of sustainable agriculture and sustainable forest 
management, it is necessary to identify various stakeholders and their roles and 
to develop various procedures and methods for sustainable agriculture and 
sustainable forest management. Analysis of policy discourse, policy instruments, 
communication, and governance can contribute to identifying and interpreting the 
problems related to agriculture and forest management, thereby broadening the 
understanding of related phenomena and suggesting new solutions. Ultimately, 
the international agricultural and forest policy analysis can contribute to the 
achievement of sustainable development goals (SDGs) by drawing academic 
progress  as well as policy development.

Research lab. International Agricultural and Forest Policy
Prof. Mi Sun Park    mpark@snu.ac.kr

○

○

○

○

○

○

○

Integrated approach towards sustainable agriculture and sustainable 
forest management
Multi-dimensional approach towards sustainable agriculture and 
sustainable forest management (Global/National/Local)  
Capacity building for international agricultural and forest policy analysis 

Global discourse and communication on sustainable agriculture and 
sustainable forest management 
Governance for sustainable agriculture and sustainable forest 
management 
Policy instruments for sustainable agriculture and sustainable forest 
management 
Policy integration for sustainable agriculture and sustainable forest 
management

- 
- 
- 

Agroforestry
Urban agriculture and urban green space management
Ecosystem service management 
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Research on Inclusive and Practical Agriculture

The global agricultural trade structure is being diversified due to FTAs, protectionism and trade conflicts, climate change, and animal and 
plant diseases. Developing countries are unfavorable for sharing profit in the international trade. Accordingly, efforts should be made to 
form a healthy Global Food Value Chain through fair trade and Aid for Trade(AfT). Through the realization of Creating Shared Value(CSV) and 
Social Farming in the agriculture sector, problems such as poverty, income gap, and job creation in the global society should be solved and 
inclusive agriculture should be realized.

Thus, in order to contribute to the realization of fair trade and inclusive agriculture, this Lab is studying the global agro-food trade
network, Creating Shared Value and social farming, Agri-business for poverty reduction, and agricultural cooperation model of developing 
countries.

[Research Objective]

Through research on the global agro-food trade network, 
Creating Shared Value and Agri-business, we try to seek inclusive 
cooperation measures and models for sustainable agricultural 
development and poverty reduction in the global society

[Research Field]

Research on Global Agro-Food 
Trade Network & 
Inclusive Agriculture 

Lab. Global Food Value Chain
Prof. Seongtae Ji    dongsimjst@snu.ac.kr

○

○

○

○

Global Agro-Food Trade Network

East Asian Agricultural Cooperation Model

Creating Shared Value and Social Farming

Agri-business and Poverty Reduction

- 
- 
- 

- 
-
 
- 

- 
- 

- 
- 

Agricultural Trade Structure Analysis
Global Food Value Chain Analysis
Aid for Trade in the Agriculture Sector

Agricultural Reform Experience in Transitional Countries
Three-Dimensional Rural Issues in China and North Korean 
Agriculture
Korea-China-Japan Agricultural Development Model

Case Study on CSV in the International Development Cooperation
Public function of Agriculture and Social Farming

Agri-business for the International Development Cooperation
Value Chain Analysis of Agriculture Development



Graduate School of International Agricultural Technology

gsiat.snu.ac.kr  l  65

Pyeongchang Ex
pressway Rest Area

Yeongdong 
Expressway

Phoenix Park
Route 31

Pyeongchang IC

Myeonon IC

C A R :

B U S :

K T X :

To SNU Pyeongchange Campus after exiting the Pyeongchang IC on Yeongdong Expressway

Nambu Terminal or Dong Seoul Terminal in Seoul to Jangpyeong Terminal
 (Taxi or Local Bus is available from Jangpyeong Terminal to the campus)

(Seoul-Gangneung Line) Taxi is available after taking off at KTX Pyeongchang Station

Seoul National University 1447, Pyeongchang-daero, Daehwa-myeon, Pyeongchang-gun, Gangwon-do, 25354 
Rep.of KOREA 

[Graduate School of International Agricultural Technology]

KTX Pyeongchang 
Station




