This is not an ADB material. The views expressed in this document are the views of the author/s and/or their organizations and do not necessarily reflect the views or
policies of the Asian Development Bank, or its Board of Governors, or the governments they represent. ADB does not guarantee the accuracy and/or completeness of

the material’s contents, and accepts no responsibility for any direct or indirect consequence of their use or reliance, whether wholly or partially. Please feel free to
contact the authors directly should you have queries.

KMUTT Strategic Research Themes

0

@

@
=
il ) ( Ssustainabl Innovati i 1( b 7 i
: ustainable nnovative : ; -
Sustainabl
S.UStamable Energy and Smart Healthcare | | Materials, Manu. & lﬁol::irl‘?ty = L C".aat“éisf T Df'g'tal .
Bloeconomy Environment Const. earning Society ransformation
Earth System isti
Biofuels and and Climate Te Q}sns(;?élve e Advance B s Art and Design Data Science
Biorefinery ch 9y Materials, S Innovation for Business
o Energy Disabled and Manufacturing Next .
Bioresource Efficianc Rehabilitation : Community _
Management y G%nir_atllon Dev. and Al and Robotics
and Utilization Energy System Logistics and Smart — Management
~ Construction
Integration Management Reil Svst
Food f Energy and alt system Futu_re Education
ood for The , _ Learning Technology
Fufine Environmental Medical ;
Policy Diagnostics Supply Chain
. Management Digital
tetaliEbic - Future Society transformation
Sustainable Environmental Medical Transport JHITIe
P application
Agriculture Technology & Treatment and Policy and
Management Prevention Planning
. o N, 7 56,53 o N 5 N B <5 .

R

5

&)

v
Area-based Sustainability and Inclusive research: Area-based research that impact the community ]
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Translational R&D Chain

Ethanol
== Pilot Plant

Biopharmaceuticals
Pilot Plant

Strain selection/ B
Strain engineering

A chje_up Pilot‘and Precommerckal Scale CG‘MP
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: Computurized Downstream

monitoring  processing

Process optimization via

Systems biology
/Modeling/Simulation

Photobioreactor, Raceway Pond



Synthetic Biology

Bioprocess
Technology » Metabolic modeling
Gene editing o
Omi Data management and analysis (in Plant)
mics

Microbiomes

Bioinformatics Next Generation Sequencing




Center for Agricultural System Biology (CASB) CASB

Agriculbura
| L.lv\,_a

* Bioinformatics

« High-throughput and high-dimensional data - Computer sever system
analysis « High-performance computer

« Microbiome data analysis (Main focus)
* Next-generation and third genertaion
sequencing data analysis for genomics

« Gene expression data analysis DTU "
« Machine learning for biological data = ﬁ:s';f,‘}jgfo}q P?II‘E =N JUL'CH

 Biomarkers identification

« Database and web-application for biological data e
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System Biology and Bioinformatics (SBI)
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Food Production

Agriculture

Productivity improvement
Biofertilizer use

m Chemical agents and pesticides
use recuction

£ Nutrient rich produces

Aquaculture
Antibiotics use reduction

Immunity improvement

Livestock

Antiblotics use reduction

Microblome feed supplement

Immunity impravement

Safety feed
High quality meat

Waste Streams

Food waste management
AMR detection before discarding

Human Health

Microblome diet interaction
Gut microbiome diagnostics
Gut health

MICROBIOME IN FOOD SYSTEMS
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Food Material Management

Grains, fruits & vetgetables
Post harvest loss reduction
Detection of foodborne pathogens

Meat production

Inspection of carcass

Detection of foodborne pathogen
Contamination surveillance

Processing & Packaging

Detection of foodborne pathogen
Food authentication
Food quality iImprovement

Logistic & Distribution

Detection of foodbome pathogen -
before distribution ks ao

Quality control o

Cold chain integrity

Markets & Restaurants

Hygiene verification
Food authentication
Foodborme pathogen detection
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ENZYME TECHNOLOGY LABORATORY
(EXCELLENCE CENTER OF ENZYME TECHNOLOGY AND MICROBIAL UTILIZATION)

Enzyme for agricultural residues valorization

PM2.5

Focus on the enzymes and microbial utilization in
the biotechnology industry to produce

alternative energy and high-value biorefinery g
from all parts of biomass.

Cellulose e 3
o L]
Hemicellulose %

Bioprocess Biorefinery

Agricultural residues

Collaboration and Partner
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ENZYME TECHNOLOGY LABORATORY
(EXCELLENCE CENTER OF ENZYME TECHNOLOGY AND MICROBIAL UTILIZATION)

Functional ingredients

é o Biosurfactant fe—

o Oligosaccharide o Cellulose / hydrogel

- xylooligosaccharides (XOS)
- mannooligosaccharides (MOS)

- Isomaltooligasaccharide (IMOS)

-

o D-tagatose

o D-psicose S | t Lipopeptide
u emen o o o
o Lactulose PP O N N A
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Low calories sugar o Probiotic ol o g
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- Value-added in feed

Phde

D-psicose D-fructose D-sorbose D-tagatose




Algal Biotechnology Research Group

Goal: Sustainable Algal Biomass & Bioproducts

CLEANWATER
ANDSANITATION

GOOD HEALTH
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Strain Selection
& Development

Integration OMICs
technologies with

Cultivation System &
Optimization

Biomass & Bioproducts:
Foods and Functional
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*Natural isolation
*Classical method

* GMO ( Transformation
development)

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

* Resource use efficiency

* Integrated waste for algal
cultivation

* Integration of algae production

o Extraction, separation and
purification process

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

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

eothers * Metabolome, etc. with Agri-PV Ponsaccha'rides . * Polysaccharides from .
* In silico modeling * Smart algal cultivation facilities o Encapsulation for protein Caulerpa waste Workshﬁp
- High * Data base /Web based hydrolysates . Consultation
app. : S goTTTmm \
performance Microalgae cultivation system | ;
strains ; ; ; | g |
« Techniques for Platform for productions for eco-friendly and sustainable Platform for extraction and r _ |
: of peptides, lipid and production . . | - |
selection and bioactive fatty acidsifor separation of bioactive : }/g 14 i
strain aquaculture industry and compounds from algae and | Biochemical
development development of agricultural waste for functional i analysis 5
that meet functional food products, ingredients and functional food. e /
market demands etc.
[ ] [ ] [ ] °
Algae Biotechnology/Engineering Products Services



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
e Bacillus subtilis-based vaccine
e Egg-derived IgY

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

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



Lipid Technology LABORATORY
Fat and Oil Research Center for Excellency (FORCE)

Division of Biochemical Technology,

o Llc?) )
School of Bioresources and Technology AOO X @ ) ,,
King Mongkut’s University of Technology Thonburi a High Value Product
\L

Analysis &
Low value Process development
By-product
Extraction Preparation Process Analysis
e =
=gl - O
i =
= =
» Wax Policosanol » Biodiesel Method
» y-Oryzanol Wax ester » Refining loss Acylglycerols
» Steryl glucosides Ethyl ferulate » Green solvent FFA, Biodiesel
» Phenolic acids Phytosterols > Partial extraction Vitamin E, Wax,
CLA Policosanol
Ferulic acid Conjugated fatty acid
MCPD

Rice bran oil & Palm oil

» Food

margarine/shortening
oil powder
blended oil
» Coating
(Fruit/Seed)
» Cosmetics
(Lip balm/Soap/Cream etc.)

Mathematical Relationship

» Predicted retention time

» Biodiesel properties



Lipid Technology LABORATORY i! \
Fat and Ol Research Center for Excellency (FORCE) Corg e
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Lipid Technology Laboratory [ PAGE 4 ]
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Total Area 240 m?
Production area 120 m?
Inoculum Room 30 m? e |
Chemical Room 30 m? Steam Boiler.
te Fermentation- Office & Meeting area LS

/" Pilot Scale Equipment

- - Rotating drum bioreactor
200L, 500L, 600L

- Dryers 100 Kg

Compressed Air

"

\..

Chemica | Room Ingculum Room

Pilat plant fermentation roorm

KMUTT (Bang Khun Thian)

Office roo m Meeting
room




Microalgae Production Biomass, Lipid, Phycocyanin, Polysaccharide and Biopeptides etc.

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

Integration of algal cultivation

@“ ‘ﬁ Outdoor cultivation systems (2562) with biogas plant(2022)

2563 2564 22565

Concrete
raceway ponds
| 7.2 m?3X 2 ponds

2560 2561 2562

-Fiberglass open raceway
pond 1.5 m? X4 ponds
-Photobioreactors

Pilot facilities for algal production

(2560-2567)

* Open raceway pond

* Photobioreactors

* Harvesting unit

* Smart Control System (2567)




BCG in Tapioca Starch Industry

(KMUTT-BIOTEC)

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

THE PILOT CASE OF

@ 61?4 ‘ it e} ETHANOL PRODUCTION FROM CASSAVA
QEf -&”:a-::. TS T TS




Excellent Center of Waste Utilization and si0Tec)
Management e NSTDA

Capacity Building on Circular Economy, Resource and nergy Efficiency for Productivity and
Sustainability of Cassava Chain to High Value Products: Cassava Root, Native Starch, and Biogas in
Mekong Countries (abbreviation: CCC)

Countries From Thailand to Cambodia, VietNam,

Mya nma r' Lao P D R F;ﬁ;::: Review the current status of the cassava value chain Voice of customer survey: '.:.r.m-n-t) Need )6‘
. =~ -7
Duration 2 years (2563-2565) -
BUdQEt USD 3941005 (1 21'960'1 05 Baht) Output 1: Cassava Hub Output 2: Curriculur, Manual and Teolkit  Qutput 3: Training Course
Fund Meko ng- Rep ublic of Korea Mzl Technical support Training curriculum Technical training
. Intervention Strategy I = = &
Cooperation Fund (MKCF) _
Preparation knowledge and FHETETATG LGTEEE 18 Chi Training program announcemant
technlcalir:fmmatlon technology information on 1=
5EIEIUS::H\?F"I-: Implernentation Establishment the hub for Cassava cultivation Faricipant
2 — - o — — v EEEE e EE el il recruitment and selection
(WOWEUUNANYAIWUAAINSTUDRATRASSUITUAURAY (S:aUR e vt gt >
— o — —_ - AL
UE]UFTﬂ']S} 21U2U 90 Au OjﬂUStlnﬂﬂU\'HU'] aid wayuuIs Operation Development complete training Conduct training
ByauIU uazing Wiunisausy 3 RANGNS B S 2

(1) MsUgATUAU:HEY - e | — —

(2) mMsudssUudvuuaiuzkav

(3) Msdnnisuaztsus:losto1nvoavidans:-uounIsHan (AU
gonw) Kangmsa: 30 AU

Project lesson learnt and cassava technology widely distnbuted
Qutput 4: Lesson Leamnt

* yeulANTUMSEVIURDUWRILNKANGRASUSa: Module Lwamqua domsaau ua: Outline
course ISgOUSUU 2565



Excellent Center of Waste Utilization and sihTec )
Management ool .NSTOR

Train-the-Trainer Program under Lancang - Mekong Cooperation to Enhance Production Capacity and People’s
Livelihood by Improving the Value Chain for Cassava Cultivation and Application: Clean Cassava Chips, Native
Starch, Modified Starch, Ethanol and Biogas Production

. . . . . Training Module #1:
Countnes FrOm Thalland tO Chlna, CambOdla, Vl@tnam, Cassava Root: Techniques for Sustainable Production
Lao PDR Training Module #2:
Cassava Product: Processing Technology (Chip, pellet, native and
Duration 3 years (2563-25606) modified, starch)
Training Module #3:
Budget USD 467 700 (‘]3 732 488’]‘] Baht) Cassava Waste: Biogas Production and Manaement
! ! ! Training Module #4:
Fund Lancang - Mekong Cooperation Special Cassava to Energy: Bioethanol Technology
Fund (LMC) Oy
5mﬂushmﬁ. Stem planting Extraction =r }j_,.:.-..
WOWEUUNENEAIWUAAINSTUNANKASSUITUAUKEY (S:0U i et B il | W
NlUEJOU']EU KSo Tralner) 27U2U 120 AU 91AUS=INADU ﬂUWU'] - R~ Ja— Purtfisaion
a19 LBYAUIY wazlny WuNISauUsUKaNgRns (1) msUaﬂuu (stona arpng_potiaton_romerioton meaicaton ) | Power Shertn
dU=Kav (2) msudssuutvioudid:=kav (3) msdnnisua=ls R comnSpue pmimen oS
Us=lwsUuonuavidgns=udunIsHan (Msdoniw) uas (4) A1s :

WARNUDANATUAIU=RAY Rangnsa: 30 AU
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