
KMUTT Strategic Research T1he1mes 

w 
� � � (Q) f.J 

, "I , , 
-.., 

Sustainable 
Bioeconomy 

Sustainable lnnovat1ive Sustainab!le Creat1ive & Digital 
Energy and Smart Healthcare Materials, Manu. & Mobility Learning Society Transformation 

Environment Const. 

Biofuels and 
Bi ore finery 

Bioresource 
Management 

and Utilization 

Food for The 
Future 

Sustainable 
Agriculture 

Earth System Assistive 
,,.------

Next 
and Climate Advance Art and Design Data Science 

Change 
Technology for Materials, Generation 

Innovation for Business the Aged, Design and Aerial Vehicle 

Energy Disabled and Manufacturing Next 
Efficiency Rehabilitation 

Generation 
Community 

,-- Dev.and Al and Robotics 

Energy System Smart '------- Vehicle 
Management Logistics and 

Construction Integration Management 
Rail System 

Energy and Future Education 
- -

Learning Technology 
Environmental Medical 

Policy Diagnostics 
Supply Chain 
Management Digital 

Sustainable 
� 
� 

Medical 
Future Society transformation Environmental 

,,-

Transport 
Technology & Treatment and Policy and 

application 

Prevention 
1,,.'- ,. 

Management Planning � 
� .. 

rrr�, 
IJ.JJ.J Area-based Sustainability and Inclusive research: Area-based research that impact the community





-4-

Translational R&D Chain

600 L 5000 L

Process optimization via
Systems biology 

/Modeling/Simulation

1500 L50 L

cGMP

Physiological study

Strain selection/
Strain engineering

Scale-up

Computurized
monitoring

Downstream
processing

Pilot and Precommercial Scale

Ethanol 
Pilot Plant

Biopharmaceuticals 
Pilot Plant

Photobioreactor, Raceway Pond



Agricultural Food-Agro
industry

Renewable 
energy, Bio-
energy 

Herbs

Functional 
Ingredients

Nutraceuticals
Precision Agri.

Smart Farm
Bio-Energy
& Biorefinery

Omics

Bioinformatics

Microbiomes

Metabolic modeling

Data management and analysis (in Plant)

Bioprocess

Synthetic Biology

Technology
Gene editing

Next Generation Sequencing



Center for Agricultural System Biology (CASB)



System Biology and Bioinformatics (SBI)



Focus on the enzymes and microbial utilization in 
the biotechnology industry to produce 
alternative energy and high-value biorefinery 
from all parts of biomass.

ENZYME TECHNOLOGY LABORATORY
(EXCELLENCE CENTER OF ENZYME TECHNOLOGY AND MICROBIAL UTILIZATION)

Collaboration and Partner 

Thailand

World

Companies



ENZYME TECHNOLOGY LABORATORY
(EXCELLENCE CENTER OF ENZYME TECHNOLOGY AND MICROBIAL UTILIZATION)

o Oligosaccharide

- xylooligosaccharides (XOS)

- mannooligosaccharides (MOS)

- Isomaltooligasaccharide (IMOS)

Enzyme for Feed
o Biosurfactant

o Cellulose / hydrogel

Functional ingredients

FOOD FEED

o D-tagatose

o D-psicose

o Lactulose

o Low calories sugar o Probiotic

- Fermented soil bean

- Value-added in feed

Supplement
Lipopeptide



ProductsBiotechnology/EngineeringAlgae Services

• Omics technology: 
Genome,  Transcriptome 
(Microaray, RNA-seq.), 
Proteome (LC-MS/MS),

• Metabolome, etc.
• In silico modeling
• Data base /Web based 

app.

Strain Selection 
& Development 

Cultivation System & 
Optimization

• Resource use efficiency
• Integrated waste for algal 

cultivation 
• Integration of algae production 

with Agri-PV
• Smart algal cultivation facilities

Algal Biorefinery

o Extraction, separation and 
purification process

o Value-added products: 
Phycocyanin (blue pigment) & 
Polysaccharides

o Encapsulation for protein 
hydrolysates

Biomass & Bioproducts:
Foods and Functional 
Ingredients

• Spirulina products:
Biomass, Phycocyanin,
Polysaccharides, Lipids, 
Bioactive peptides, etc.

• Polysaccharides from 
Caulerpa waste 

Web services: 
Arthrospira
Genome, 

CyanoCoG, 
SpirPro, SpirPep

Training
Workshop

Consultation

Biochemical 
analysis

•Natural isolation
•Classical method
• GMO ( Transformation

development)
•others 

Integration OMICs 
technologies with 
systems biology

Goal: Sustainable Algal Biomass & Bioproducts

• High 
performance 
strains

• Techniques for 
selection and 
strain 
development 
that meet 
market demands

Platform for productions 
of peptides, lipid and 
bioactive fatty acids for 
aquaculture industry and 
development of 
functional food products, 
etc.

Microalgae cultivation system 
for eco-friendly and sustainable 
production

Platform for extraction and 
separation of bioactive 
compounds from algae and 
agricultural waste for functional 
ingredients and functional food.

Algal Biotechnology Research Group



Animal Cell Culture 

Focus on the platform for production of biologically
active medical compounds, including the production
of vaccines. Antibiotics from chicken eggs taking
probiotics and development of viral infection
diagnostic kits for animals.

Production Platform :
• Baculovirus Expression system
• Adenovirus Expression system
• Bacillus subtilis-based vaccine
• Egg-derived IgY

Prediction Platform :
• antibody epitope using a genetic tool ;immunoinformatics

for Design and development of vaccines in the form of 
epitope-based vaccine



Division of Biochemical Technology, 

School of Bioresources and Technology

King Mongkut’s University of Technology Thonburi 

Fat and Oil Research Center for Excellency (FORCE)

Lipid Technology LABORATORY



Fat and Oil Research Center for Excellency (FORCE)

Lipid Technology LABORATORY



50L

Microbial Bioprocess Development (MBD)
Platform – Submerge Fermentations



Microbial Bioprocess Development (MBD)
Platform – Solid State Fermentation using Horizontal Rotating Drum Bioreactor

15

KMUTT (Bang Khun Thian)

Solid State Fermentation
Pilot Plant Electrical Steam Boiler (100 kg/h) 

500 L 

Rotating Drum 
Bioreactor (RDB)

Electrical 
Steam Boiler

Chiller

Air Compressor

Air Storage Tank

Air 
Dryer

Compressed Air System (8 BAR,G) 

Total Area  240 m2

- Production area  120 m2

- Inoculum Room   30 m2

- Chemical Room   30 m2

- Office & Meeting area 

Pilot Scale Equipment
- Rotating drum bioreactor 

200L, 500L, 600L
- Dryers  100 Kg



2562 2563 2256525612560

Microalgae Production 
(Arthrospira sp., Ankistrodesmus sp., etc.): 
Physiological study on abiotic stresses and mixing

Integration of algal cultivation 
with biogas plant(2022)

Concrete 
raceway ponds

7.2 m3 X 2 ponds

Concrete 
raceway ponds

20 m3 X 2 ponds

-Fiberglass open raceway 
pond 1.5 m2 X4 ponds
-Photobioreactors

Pilot facilities for algal production 
(2560-2567)
• Open raceway pond
• Photobioreactors
• Harvesting unit
• Smart Control System (2567)

2564

Outdoor cultivation systems (2562)

Biomass, Lipid, Phycocyanin, Polysaccharide and Biopeptides etc.

987 m2
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Microbial Bioprocess Development (MBD)
Platform – Microalgae Mass Cultivation



Cassava 
Starch 
Factory

Productivity
Improvement

Technology 
Transfer
& HRD

Waste 
Utilization

Waste 
minimization
& Resources 

efficiency

Wastewater

Cassava 
pulp

Biogas

Energy

Spirulina

Crop

Fertilizer

Biomaterial



Overcoming Policy, Market and Technological Barriers to Support Technology Innovation and 
South-South Technology Transfer
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