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WU 1 wuu n 2 Iimsiiavdleiindgentafuain 10 wiein 1y 11 wiiefin 93183y 01051561
welulagveadiy ieliiianldsummiuasinuzaseunquiamaluladildtagtumadumaluladues
Bu

nAesMsveiidiuladiuds uasmealulagitwane (Foresight Technology) 84
ANYERAMNSTUNYAT ndngRsT SeinsuTulsaeineing q iedualumswaunidaalviannugi
aonndosiunszuamudasnsyesuIunlantaqgiy Tneiinisuiudgemedvddu feil 01051531
Imnssuduniidugs Usuusailomidsatuinnssumunuedd (Metabolic Engineering) wagmsuens
w19 (Scale-up) wasfiansaiianm (Bioreactor) 01051561 wrlulauesdu fnsfiumiaginan 2
widefadu 3 miefin 01051571 gaamnssudanm U%’Uﬂqqﬁamlﬁmﬁ‘uqiﬁﬁlqﬁmmim%amw
naenaufienuasidlifureseramnssudinm wasUiulgineiniendeniislviaeandosiuaiim
foennsvesfdlddiuds duil 01051521 waluladnsuenadndasiliuians 01051526
waluladginmveanadiueiginin 01051527 wialulag n1sudmdes 01051562 nszuIunIs

gRaunnsINVInduge 01051564 AsaatealaznIsUITRaTUaN ¥ 01051565 Louley

walulagugs 01051566 Wugirmnssuuaznsuszenslodndlun1sinuns geamnIsy wazdwindoy

3. 3wmmdgin laseaiavangns 183v1 A185U1E187YT WASMNUNITANED
3.1 wANgAT UHY 1 uuu n 1
3.1.1 undeinsunseandngns lddesndn 36 wiaefia

3.1.2 laseadravangns

A, Aen Taivaenin 5 wuhefin (aiduniienn)
- & 2 viwdn (lddurmiieie)
- AenTafy 3 wihein (luddundefia)
= = & (%73 1 1 =

%, INeINUS laitfoenin 36 NN

3.1.3 518791

n. 38N laltfaenin 5vheie  (lddunidaena)
- Fuun 2 vheia (ladumiienin)
01051597 &uuun 1,1

(Seminar)
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01051591**5z10g Ui Idemamaluladdinn
(Research Methodology in

Biotechnology)

9. ventinus  lidesnin 36 Muhn

01051599 eniinus

(Thesis)

3.2 NENGAT WHY 1 LUU N 2
3.2.1 Iwrunmiieiasiueaeanangas  ldleendn
3.2.2 \neRTameingns
n. 3w nen liitdosni 18
- N
- Iy nendasy
-Jyneniden  Litdsendn

9 eniinus lddewnin 18

3.2.3 5787311
n. 3Len laitipenin 18
- duuun
01051597 duun
(Seminar)
- Avendefu
01051531% Amnssufuniifugs
(Advanced Biochemical Engineering)
01051561** maluladuodu
(Gene Technology)
01051571% gAa NS TTIN N
(Bio-Industry)
01051591* sz10puisIdemavalulagdiinw

(Research Methodology in

Biotechnology)

** §1839UTUUR
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01051511 myanendeyauszandlunsidamalulagdinm 3(3-0-6)
(Applied Data Analysis in Biotechnological Research)

01051521 *maluladnsusnuandusiivuas 3(3-0-6)
(Product Recovery Technology)

01051522 \afiuaginaluladvestlasa 3(3-0-6)
(Sucro-chemistry and Technology)

01051525 anslasutiueuayn1sUITenaNINgaa NI sUNYAS 3(3-0-6)
(Probiotics and Application in Agro-Industry)

01051526*malulagiinmasinedimlesdinv 3(3-0-6)

(Biotechnology of Biopolymer)

01051527**maluladniswandes 3(2-3-6)
(Brewing Technology)
01051528*lule3lwlueddmunsiiuyarimna 3(3-0-6)

(Biorefinery for Biomass Valorization)
01051532 M3UssgnimouiImesdmiunIzuIUNIITMRTINM 3(3-0-6)
(Computer Application for Bioprocess)
01051562**ﬂ‘i8U1Uﬂ73@@ﬁ1%ﬂiiu1ﬁﬁﬂ%ugﬂ 3(3-0-6)

(Advanced Industrial Fermentation Processes)

01051564**Msaanefkagn1suiIuaaIsuanen1siInIw 3(3-0-6)
(Biodegradation and Bioremediation)

01051565**aulwalinaluladduas 2(2-0-4)

(Advanced Enzyme Technology)

01051566**fugimnssuuasn1suseendledindlunisinuns 3(3-0-6)

MAMNTIY wardwInaoy

** 51g3vUTul g
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(Genetic Engineering and Omics Applications
in Agriculture, Industry, and Environment)

01051596 Fasamizmanalulaidanmn 1-3
(Selected Topics in Biotechnology)

01051598 Ugymiiw 1-3

(Special Problems)

9. wendwus  lLidesnin 18 Ma8in
01051599 Aneninus 1-18
(Thesis)
LT dmfulanilidfugumanalilatiinmlisounsineeluiflnglifumheia
01051501 walulagdinwuwuudndudmsutudingnw 5(5-0-10)

(Intensive Biotechnology for Graduate)

o g o/ =

) o i aa a o w
3.4 ANMUFANNUSNUNanaasaunilagaulunz/nA BB uvasaa Ity

U

3.4.1 vanadv/nguiv/sednlundngns Milaaeulay ans/nadvy/méngnidu
laidl
3.4.2 vanndrvnguivysednlundngns Milaseuld anez/neivy/mingasdu
i leaeulitundngnsinermansumdudin aw1indainerdunsied
(MANGATUIUIYIR)
mAAruINs eiwn 01051502 wwiliuuaslenidlugaavnssudanin
3.5 A2 UNYTIIU
01051501  walulag@inmuuudndud msutndindnum 5(5-0-10)
(Intensive Biotechnology for Graduate)
nannsmalulagdinw andhvazdnuuzianizvegdunse nsuszgnigaunidly
gaavnssu UjuRmsamzvihelugnamnssununs waginenmaniianssuaidanim
Principles of biotechnology. Properties and characteristics of microorganisms.

Industrial application of microorganisms. Unit operation in agro-industry and biochemical

engineering sciences.
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01051502  uwwilduuazlenalugnaiunssudann 2(2-0-4)

(Trends and Opportunities in Bio-Industry)

MATIVRIGATMNTIUIININ AU AQYVBIRAAIMNTIUTINWABNITAAIULATEAY
vasUseinAlne nmsadauinnssuuazmsuszgndanuimeiumalulagdinmiieadrsgmanvngs
Fanm anuvasadeni¥inin nangla3esssy warnsdifinyvesgeaImnssudin nnienisinems
gRENMNTINOMNT MesumMsuIng uazdanaden anunisaitlagturesgpaunssadanin

Overview of bio-industry. Importance of bio-industry for economic development
of Thailand. Innovation creativity and application of biotechnological knowledge to establish
bio-industries. Biosafety, bioethics and case studies of bio-industry in agriculture, food industry,

medical field, and environmental sector. Current situation of bio-Industry.

01051511 Minenteyalseyndlunsidemalulagdinn 3(3-0-6)
(Applied Data Analysis in Biotechnological Research)
mMafiuunuuagiesizideys nvaassdadoifien unULUUANRADA UNULUUE

meluuden uazlHULUUANRUALADS NsvAasaLuuLnneiSea n1seanuuulAvaIudnnaiea

msannoeidany FEnsiuianansy nmsliemesiteyanaeiauls malinneRiausenoundn ns

Usgenaldlusunsumeadfilumsidemaluladdanm
Data collection and analysis. One factor design: completely randomized design,

randomized complete block design and Latin square design. Factorial design. Fractional factorial

design. Multiple regression. Response surface methodology. Multivariate analysis. Principal

component analysis. Application of statistic program in biotechnological research.

L3
a

01051521*  inalulagnisuennandueiliusgvs 3(3-0-6)
(Product Recovery Technology)
vaNMIKENLAsYUTAVENAN eI n MANNIEUILNINETININ NMTuBniTaduas
aswniifanmaeluwad nsadn nmsnnpzneu Bmsuenmamenam msviliuigrslagldnalulad
wausukazimadalasunlangil msUssdiumamnzailudaasvgamans wdau danndou was
e

Principles of separation and purification of bioproducts derived from

bioprocesses. Separation of cell and biochemical compound in cell. Extraction. Precipitation.

** 5183UT U
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Physical separation methods. Purification by membrane technologies and chromatography

technigues. Evaluation of economic viability, energy, environmental, and sustainability.

01051522 afluasvaluladvesglasa 3(3-0-6)
(Sucro-chemistry and Technology)
autAimaeiiuasilandvesylasa msunuiingylensondaluluianavesslasa niswdn
oyWuSA o vesglasa uoanesed wawes wasnansnsinldannsmieslansiuglaga
Physical and chemical characteristics of sucrose. Substitution of hydroxyl group

in the molecule of sucrose. Production of subunits of sucrose, alcohol, ester and the products

resulted from the binding between metals and sucrose.

01051525 AR UAIUBLAE N TUTEENAVNDREN NS TUNYAT 3(3-0-6)
(Probiotics and Application in Agro-Industry)

L a

NNz AunTdansiasudiug unumlumaAueImis uasHanagunIn

o
s 1

audinsdudeqdunidnalsn mandnansaiuduziaziadosnmansiaiudoue wmaluladnisvediu
ﬂ’ﬁﬂ'i%E;ﬂﬁaﬁLagu%’mzmﬂamEl']“vmﬁa.lt.ﬂ‘t-}mi

Characteristics of probiotic microorganisms. Role of probiotics in gastrointestinal
tract and health effects of probiotics. Inhibition properties against pathogen. Production of
probiotics and stability. Encapsulation technology. Beneficial effect on human and animal

health. Application of probiotic in agro-industry.

01051526**  wialulag¥anmaasnediuosdinm 3(3-0-6)
(Biotechnology of Biopolymer)
msduaszimanalulagyininvemedinesdinm AuandAimaaiiiagnenInyes
wodwe s muaznnsuszgndldlugaamnssy nmadenaaiensdinmvsmedmeidanm ms

VAFOULALIINTFILVRINBAWRSTINN

Biotechnological synthesis of biopolymers, Chemical and physical properties of
biopolymers and applications in industry. Biodegradation of biopolymers. Test and standards

for biopolymers.

** 513U TUU
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01051527*  aluladnsudndes 3(2-3-6)

(Brewing Technology)

yilpveadesuaznszuiunisndades nisidenwaznisnsivasununning v
weluladifeafudasuarnsinnstad nislieulwllumssdndes mssenuuudaminuasnseuey
MINTINABUANATNTET AIUAWIIVBINENATUAZNITAUINY N1IINURUNIINERRLMANNNTANL
dafiu ngyaneuagdeimuniiiieados Usrlewiarnwondes Uisinmeuamdes

Beer type and brewing processes. Raw material selection and quality inspection.
Yeast technology and yeast management. Enzyme application for brewing. Fermenter design
and control. Beer quality inspection. Product stability and storage. Production plan regarding

principle of sustainability. Related law and regulations. Advantage and disadvantage of beer.

Practical of beer production.

01051528  lulaSlniviiueidmiumaifiuyardouna 3(3-0-6)
(Biorefinery for Biomass Valorization)
AnamineuazaNudAyvasluleslwiliuel vlla uazAndnuurvesdinia BNINs
vEnus siiiuyarveaeaglaa wfilwaglaa uazdniu
Definition and significance of biorefinery. Type and characteristics of biomass.

Pretreatment methods. Valorization of cellulose, hemicellulose, and lignin.

01051531%  Fmnsauduaiidugs 3(3-0-6)
(Advanced Biochemical Engineering)
AINTINUZATETINMN N15eenuuUdanIaiinnmuasnsueneautn MaiasIei
WindlumuoATunaznsieseimusIuNUeATY dmnsauiaibefivuasdnd

Bioreaction engineering. Bioreactor design and scale-up. Metabolic flux analysis

and control analysis. Plant and animal tissue engineering.

* §1garUTuug
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01051532  msUszgndmeuiawmesdniunszuIunIIeTInm 3(3-0-6)
(Computer Application for Bioprocess)
nMsUszgnaldneuiumesiunszuIunMsmMdinm msasnawuusiasmndinmans

YBINTFUIWNMINTINMN Uaznsuitymlagldreuiames nsuszendldmeuiiamesiunismiugu

N1SNEN NIAIFANY
Computer application in bioprocesses. Building of mathematical model for

bioprocesses. Problems solving by computer. Computer control applied in production. Cases

study.

01051561*  nalulagvesdu 3(3-0-6)
(Gene Technology)
wannsuaznsuszgnsinaluladvesduluuiunvesgnainnssuinynsuay

walulad¥inm minupunsuansesnvedulugdunid msleauluanauazinaluladlusiuine

Juuud nMsUszgnduunfndinedaaseiiitossnuuuiazaireszuuinwlmifianuisaniuaunis

nuvesiunidldedaluduasivssansam weluladlefindifiolinesiesdusenaunasniing

Yos9aunIdluszuuing
Principles and applications of gene technology in context of agricultural and

biotechnological industries. Gene regulation of microorganism. Molecular cloning and

recombinant protein technology. Application of synthetic biology concepts to design and
construct new biological systems capable of precisely and efficiently controlling microbial
functions. Omics technology for analyzing composition and functions of microorganisms in

ecosystems,

o
s

01051562**  AsBUIUNTERAMNTTUINTUEA 3(3-0-6)

(Advanced Industrial Fermentation Processes)

2/

wannskaznsusegndmalulagvintugalusydugnainnssy ns3asIenans

v o

WugnIsuveagiiuniduazniai nMsusulsaeRugaunidmedmnssudanmuardainendaunsieni
WenAnaN TN MYaAZs NMIBBNKUULazAIMIUANNIsUIUNsudUinsel msldsruusaluluas
walulagadvialunisadilsnueadydunsduasmsiinuszansamnsminluuiunvesgravmns sy

q

Wew el

** 9evUTulse
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Principles and applications of advanced fermentation technologies at industrial
scale. Microbial genetics and functional analysis. Microbial strain improvement through genetic
engineering and synthetic biology to produce high-value bioproducts. Design and control of
bioreactor processes. Use of automation and digital technologies to create microbial cell factory

and improvement of fermentation efficiency within context of modern agro-industry.

01051564**  ASaEa18MILaLNISUIUAEITUANEN TN N 3(3-0-6)

(Biodegradation and Bioremediation)

|
s

WANNITUBINITERNH IN19TININUYBIAITOUNT 55UV P WALE1TBUNT S FILATIZIN

b

Juilaueglufsuinden nalnnisaatedmisdanineesanseslsufin wodlues wazarsdunidiadl

ounae mstdaansuaiiveiiunid mallanwiugimnsiuuazlsiuismnssuildlunisinnuuas

'
=l alay =

USuusamsaaneansdunsduay/vsanisavanansotunsdlaeddldin walamsurdaasuaiunig
= A o w N = v o 7
Finwinemdnansuanyludsnndeunaznisilule

Principles of biodegradation of natural and synthetic organic compounds
contaminated in environment. Mechanisms of biodegradation of aromatic compounds,
polymers, and toxic chemical organic compounds. Bioremediation of inorganic pollutants.
Genetic and protein engineering techniques for monitoring and improving biodegradation of
organic compounds and/or bioaccumulation of inorganic compounds by living organisms.

Bioremediation techniques to remove pollutants in environment and applications.

01051565%* Lau‘lsajﬁwmiuiaﬂdﬁy'uqq 2(2-0-4)

(Advanced Enzyme Technology)

2 a e ]

msandenieuledildming msiawinssuiumswdaeuleilussauresnfi@inisg

Y

v ot

sysufegramnss nssvumaiuieaeulel mevhieulslliu3ans nisnsivseuanuuigns s
naugasieuled nsusgynadanssulusiuiieUiuusenmamvesouled nisussynsiouleily

gMAMNTIN

* 51839UTUU
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Target enzyme selection. Development of enzyme production process from
laboratory scale to semi-industrial scale. Enzyme downstream process. Enzyme purification.
Purity verification. Enzyme formulation. Applications of protein engineering to improve enzyme

quality. Industrial applications of enzymes.

01051566**  fugirmnssuuaznsussend lefindlunisinuns 3(3-0-6)
QAEMNTT UagAundon
(Genetic Engineering and Omics Applications in Agriculture,
Industry, and Environment)

Wuglmnssuuaznsysanmsteyaladng unanwesumsinsetuuaznisssydmane

s

lnelddayaladind nsuszendugisnssunazlodindlumalulad@anmnisinens waluladTinm

gnavNTTy wazmalulagTinmdwindew

Genetic engineering and omics data integration. Gene editing platforms and
omics-based target identification. Applications of genetic engineering and omics in agricultural

biotechnology, industrial biotechnology, and environmental biotechnology.

01051571%  gAamMNITNTINN 2(2-0-4)

(Bio-Industry)

mu§luRsIiugnamnssutanm wasldgununagnissans nsmuauAMAIN
nsassuianssy mamalulagluldusslovdludondeduasarudululaniegsia nsdfne
FINVYAAMNTINTINN WNLUUYDIRAMNTTUTININ

General knowledge of bio-industry. Supply chain and management. Quality
control. Innovation creativity. Technology commercialization and business feasibility. Case study

of bio-industry business. Trends in bio-industry.

01051591  szideuidivemanaluladdinm 3(2-2-5)
(Research Methodology in Biotechnology)
vdnuazszideuisitemanaluladdinim melnssidymidiefvuniadesnide

nMssausandeyariiensneusunside nsivunfiediuazivaiin it maulana wazns

Ansainan1s3de MsdavihenuientstiauslunsUsyyuuaznsARun

** $183UTUU
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Principles and research methods in biotechnology problem analysis for research
topic identification, data collection for research planning, identification of samples and
techniques. Analysis, interpretation and discussion of research result; report writing for

presentation and publication.

01051596 FoaameymanaluladTann 1-3
(Selected Topics in Biotechnology)
Fosamemanaluladiinwlussiuligyin Wdeisoudisundadiluudaznin
ASANMN
Selected topics in biotechnology at the master’s degree level. Topics are subject

to change each semester.
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(Seminar)
mstaueuazeiueitefiuaulaniumalladfinwluseduuiggiin
Presentation and discussion on current interesting topics in biotechnology at the

master’s degree level.
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Study and research in biotechnology at the master’s degree level and compile

into a written report.
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(Thesis)
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Research at the master’s degree level and compile into a thesis.
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Separation of cell and  biochemical
compounds from the cell. Cell disintegration and
clarification of the extract. Precipitation, chromatography
method, aqueous two phase systems, reverse micelles,

liquid membranes, and membrane technology.
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Principles of separation and purification of
bioproducts derived from bioprocesses. Separation of
cell and biochemical compound in cell. Extraction.
Precipitation. Physical separation methods. Purification
by membrane technologies and chromatography
techniques. Evaluation of economic viability, energy,

environmental, and sustainability.
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Biotechnological synthesis of biopolymers.
Chemical and physical properties of biopolymers,
and their applications in industry. Biodegradation of

biopolymers. Life cycle assessment of bioplastics.
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Biotechnological synthesis of biopolymers,
Chemical and physical properties of biopolymers and
Biodegradation  of

applications in  industry.

biopolymers. Test and standards for biopolymers.
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Beer type and brewing processes, raw
material selection and quality inspection, yeast
technology and yeast management, enzyme
technology for brewing, fermenter design and
control, beer quality inspection, product stability and
plan, related law and

storage, production

regulations, advantage and disadvantage of beer,

factory or microbrewery visiting.
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Beer type and brewing processes. Raw material
selection and quality inspection. Yeast technology
and yeast management. Enzyme application for
brewing. Fermenter design and control. Beer quality
inspection. Product stability and storage. Production
plan regarding principle of sustainability. Related law
and regulations. Advantage and disadvantage of beer.

Practical of beer production.
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Definition and significance of biorefinery.
Type and characteristics of biomass. Pretreatment
methods. Biorefinery of lignocellulose, cereal, green

plants and food waste.
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Definition and significance of biorefinery.
Type and characteristics of biomass. Pretreatment
methods. Valorization of cellulose, hemicellulose,

and lignin.
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Microbial

thermodynamics and

interaction. Advanced enzyme kinetics.
Characteristic metabolic engineering and design of
bioreactors. Transport processes. Measurement and
control of fermenters. Mathematical model and
simulation of fermentation processes. Tissue
engineering, Methods for increasing productivity and
cost fermentation

analysis  of processes.

Fermentation economics and business.
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Bioreaction engineering. Biocreactor design and
scale-up. Metabolic flux analysis and control

analysis. Plant and animal tissue engineering.
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Genetic materials and their function.
Technology of gene transfer. Cloning technology.
Recombinant deoxyribonucleic acid identification
techniques. Gene analysis techniques. Gene
and  their

systems  of  microorganisms

manipulation involving in agro-industry.
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Principles and applications of gene

technology in context of agricultural and

biotechnological industries. Gene regulation of
microorganism. Molecular cloning and
recombinant protein technology. Application of
synthetic biology concepts to design and construct
new biological systems capable of precisely and
efficiently controlling microbial functions. Omics
technology  for and

analyzing composition

functions of microorganisms in ecosystems.
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Genetic materials and their function.
Technology of gene transfer. Cloning technology.
Recombinant deoxyribonucleic acid identification
techniques. Gene analysis techniques. Gene systems
of microorganisms and their manipulation involving

in agro-industry.

SEAURNAMNTTY MTIATIENATHUGNITUYDFUNTSuay

s ey a

Wi nsUfuuRmeRugdunidaeimnssuiininuay
o e <l a = '
Iivenduaseiitenanansionmuanias AnseanLuLLaL

U u

msmuaunsEuIunsludaufnal nisldszuudnluifuay
walulad@dvalunsaiulsuisadyduniduazniaiiu
Usednsammsninluviunvesanaunssunuaseadelval
Principles and applications of advanced
fermentation technologies at industrial scale. Microbial
genetics and functional analysis. Microbial —strain
improvement through genetic engineering and synthetic
biology to produce high-value bioproducts. Design and
control of bioreactor processes. Use of autormation and
digital technologies to create microbial cell factory and

improvement of fermentation efficiency within context

of modern agro-industry.
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Principle of biodegradation of natural and
synthetic organic compounds contaminated in the
environment. Mechanisms of biodegradation of
aromatic compounds, polymers, and toxic chemical
organic compounds. Bioremediation of inorganic
pollutants.  Genetic

and protein engineering

techniques for monitoring and  improving
biodegradation of organic compounds and/or
bioaccumulation of inorganic compounds by living
organisms. Bioremediation techniques to remove

pollutants.
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Principles of biodegradation of natural
and synthetic organic compounds contaminated in
environment. Mechanisms of biodegradation of
aromatic compounds, polymers, and toxic
chemical organic compounds. Bioremediation of
inorganic Genetic

pollutants. and protein

engineering techniques for monitoring and

improving biodegradation of organic compounds
and/or bioaccumulation of inorganic compounds
by living crganisms. Bioremediation technigues to
environment  and

remove  pollutants  in

applications.
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Technology of enzyme production in a
semi-industrial scale. Purification of enzyme with
chromatographic and electrophoresis methods.
Methods of determination of the molecular weight.
Applications, immunology technology techniques

of enzyme and genetic engineering aspects of

enzyme preduction.
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Target enzyme selection. Development
of enzyme production process from laboratory
scale to semi-industrial scale. Enzyme downstream
process. Enzyme purification. Purity verification.
Enzyme formulation. Applications of protein
engineering to improve enzyme quality. Industrial

applications of enzymes.
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Genetic engineering application to agriculture,
industry and environment. Gene design for production
control. Fermentation design and product recovery for
genetic engineered and fused strain. Quality control of
biological products. Gene manipulation of organism for

agriculture, industry and environment
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Genetic engineering and omics data
integration. Gene editing platforms and omics-
based target identification. Applications of genetic

engineering and  omics in  agricultural

biotechnology, industrial biotechnology, and

environmental biotechnology.
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General

knowledge of Bio-Industry.

Logistic and management. Quality control.

Innovation creativity. Case study of Bio-Industry

business. Trends in Bio-Industry.

UMULAEAITTANIS N1TATVANAMAIN N15aT1
winnssu msdunaluladlulivssloviludmndivduas
anandululdmegsia nsdfinwgsiagranunssu@inm
wnlsvasamamnssudinin

General knowledge of bic-industry. Supply
chain and management. Quality control. Innovation
creativity. Technology —commercialization — and
business feasibility. Case study of bic-industry|

business. Trends in bio-industry,

EACRL AT Tgnuiulg feiuabuuUa
01051571 @MATUNTTHTINMN 2(2-0-4) 01051571 amaunssudINH 2(2-0-4)
Bio-Industry Bio-Industry
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YDIVINWIRINGE Research Methodology in Biotechnology
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NNDAFAIUNTIULAYAT Research Methodology in Biotechnology
Research Methodology in Biotechnology
in Agro-Industry
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Principles and research methods in
biotechnology in Agro-Industry problem analysis for
research topic identification, data collection for
research planning, identification of samples and
technigues. Analysis, interpretation and discussion
of research result; report writing for presentation

and publication.
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Principles and research methods in
biotechnology problem analysis for research topic
identification, data collection for research planning,
identification of samples and techniques. Analysis,
interpretation and discussion of research result;

report writing for presentation and publication.
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W1lAse518391 (Course Outline)
01051521 walulaBnsuenudndualviuians

(Product Recovery Technology) 3(3-0-6)

1a1lAseT18397 (Course Outline)

L.

10.

1.
12
13

14.
15.

Total

ANMUAAYUBINSUENNANSUATUN TEUIUNTTTININ

(rational of bioseparation in bioprocessing)
LLu’Jﬁﬂﬁug'lunTiLLaﬂﬂ’l‘s (basic bioseparation)
nszuruMsiuhuas Tngdu

(Understanding your upstream processing/feed stocks)
mswRsukaynsUTuanwingdiv

(Raw material preparations/ pretreatments)
nsuenansiildazane n1smnAgnau n13nTes (removal of insoluble)
msatnvaural-ueumna uaznsaiaued-vauvan
(liquid-liquid extraction, solid-liquid extraction)
nsuenmemaluladiuuiusu (bioseparation of membrane technology)
maviliusanssemadalasinlans il

(purification of chromatography technigues)
MsWpTvinauasAaNINEAnTe (Product quality and analysis)
wnanuAnlulesviueiuazmsuenndndueisn

(Biorefinery concept and co-product recovery)
msUsufiunansevuiwandandasdiu (basic life cycle analysis)
NT9aNLUUNTEUIUATIEN (process design and simulation)
meAssvisuuuaz AU a iy

(basic cost and economic analysis)
TAS99UNNSONLUUNTEUILNTUENETTTININ
M3ULEUEIASIIUNTRNLUUNSTUIUNITRENANTTINIW

ruaudalasussens
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1lAe5187397 (Course Outline)
01051526 wAluladiinIwvaIwadmaigInIw
(Biotechnology of Biopolymer) 3(3-0-6)

wnlAT9918397 (Course Outline)
1. wugthsedn
2. Polyhydroxyalkanoates, PHAs
- msduaneimatinm Buiimungunisnan
- mM3Uszandly
3. Polylactic acid, PLA
- MsduaNEiuaninuednlaunssuIuNIUIInlALAuEE
- MSAUATIEY PLA
- nsthluussgnald
4. Plant cellulose
- nalnmsduaTeieagloa
- myaineaglaa AuaudReg
- msUszgndlfizagloa
- wwnltnnuidelusuimn
5. Bacterial cellulose
- nalnmsdaasziigaglaalaguuaiise
- JUUUNMsIERsAunEdienanivaglas AmTRiY
- msUszgnAld suidedhinaula
6. Biodegradation: Msnaaeunseesaaanelfanzaeulnay
7. MINAABULBZLIRTTIUTBINBANBTTIN N
Total

UL IUTTENE
1
2

12

12

12
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1W1lAT95183%7 (Course Outline)
01051527 walulagnsuandes
(Brewing Technology) 3(2-3-5)

1A1lAse187391 (Course Outline)
Lafieveadesuasnsyuiunmsndmdes
2.MHARNDAN NMIEBNLALATIVABUAMN LAY

3 msidonunaniuaynsavivdeuamn

489N NSHER wasnsdentd
s.melulaBifeafuaduaznisdanisdadlugnamng
6.m3leulesidmiunsudndes
7.NM1588NUUUTMINLAENTAIUANNTLUINTS
8.minsaeunun e suasnsdifinm
9.ANUAITBINENTUA
10.MIVHUHUMIRAAALMENNIANLEEY
11.nguanefifedauasdarmuasingg

12, WUURNHANITIUNLNSEER

13, nsdifnwiSesingivluntsndndes

14, nsdiinuasengmsiiuuasaunh

15. dlgue

334

¥nlAs95187397 (Course Outline)
Lytinvandeiuazandnune
2.M9FNNEALAEATITADUANNNIBAY
3. msuuaniniin
4.nmsAnnuUTInueaniazaauadlules
5.MsEsdanuas MsveBIIRTLEe
6.mswsinidesviinmneg
7.msvinidesiae
8.m3sameluudes
9.m3UsiuAmAWKER gDy

10. msdnauayssinaran1sviuguRng
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¥lAse518397 (Course Outline)
01051528 Tulaslwliueidmiumamiuyad@mia
(Biorefinery for Biomass Valorization) 3(3-0-6)

wlaseedvn (Course Outline)

1 Principle of biorefinery

Lignocellulosic biorefinery
Whole plant biorefinery
Green biorefinery

Food waste biorefinery

2. Type and characteristics of biomass

3. Pretreatment methods

Physical methods
Chemical methods
Physico-chemical methods

Biological methods

4. Cellulose valorization

5. Hemicellulose valorization

6. Lignin valorization

Total

I NeUTIENY

9
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1ilAs93183%7 (Course Outline)
01051531 FAINTSUTNAT VUGS
(Advanced Biochemical Engineering) 3(3-0-6)

AilA59578397 (Course Outline)
1 Bioreaction engineering
- Stoichiometry of biochemical pathway
- Thermodynamic of microbial metabolism
- Model of growth and product kinetics
- Mode of operation
2. Bioreactor design and scale-up
- Transport phenomena in bioreactor
- Scale up and scale down of bioreactor
3. Flux control analysis
- Resgulation of metabolic pathways
- Metabolic flux analysis
- Metabolic control analysis
4. Plant cell and tissue engineering
5. Animal cell and tissue engineering

Total

UG HIUTIENE
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1A1lAS9518797 (Course Outline)
01051561 alulativasdiu
(Gene Technology) 3(3-0-6)

inlAs9518397 (Course Outline)

1. Gene regulation of microorganism
- prokaryote
- eukaryote
2. Molecular cloning and recombinant protein, technology
- In E. coli system
- In Lactic acid bacteria system
- In Yeast system
3. System Biology and synthetic biology
- Introduction to Synthetic biology
- Molecular and genetic tools for synthetic biology
- Synthetic biology application
4. Applied molecular technique for microbial ecology analysis
- PCR-DGGE
- Realtime PCR
- DNA Hybridization
- Next Generation Sequencing
5. Omics technology
- Metagenomics
- Meta-proteomics
- Meta-metabolomics
Total

UL UIUTTOY

7

15
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1AlAS95787397 (Course Outline)
o ¥
01051562 ﬂiz‘U?uﬂ']iqmﬂ'l“ﬂﬂiiNﬂllﬂﬂuqq

(Advanced Industrial Fermentation Processes) 3(3-0-6)

1A1lAT95187391 (Course Outline) dwnudalusussens
1. Introduction to Advanced Fermentation

2. Microbial Genetics for Fermentation

3. Genetic Engineering Tools

4. Synthetic Biology in Industrial Microbes

5. Strain Improvement Strategies

6. Fermentation Modes & Process Types

7. Bioreactor Design & Operation

8 Process Monitoring & Control

9 Automation & Digital Tools

10. Fermentation of Agri-Industrial residues and High-Value Products
11. Economic and Environmental Evaluation

12 Biolaw and Intellectual property

13. Case Studies & Industry Guest Lecture#1

14. Case Studies & Industry Guest Lecture#?2

15. Group Project Presentation & Course Wrap-up

Total

Be o e e e e e e e e e w e e w



wilasesedvn (Course Outline)
01051564 n'rsaawﬁ':l.aasn'rsﬁ'lﬁ'ﬂmina'ﬁ‘w'm%mw
(Biodegradation and Bioremediation) 3(3-0-6)

1AnlAS9518397 (Course Outline)
1. H'gﬂ ﬂﬁi“ﬂﬂﬂﬂﬁ‘iﬁﬁ?ﬂéﬁﬂ’l\‘l%’]ﬂqw

Acclimatisation
Threshold

Factors affecting biodegradation

2. nalnuasnisaanesmdinmuazioulyiimineldes

Aromatic compound
Haloaromatic compound
Lignocellulose

Polymer

3. wadlassauluanalunsnrafnuuasUn e suaiiy
4. wadansirdransuafivnedanmuaz sl

Total

In situ & solid phases
Ex situ & bioreactors
Landfarming
Phytoremediation

Bioremediation of metals & other inorganic pollutants

Frunudalusussens
12

10
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WlAseT18739n (Course Outline)
01051565 toulasimalulagvugs
(Advanced Enzyme Technology) 2(2-0-4)

¥lAs9318797 (Course Outline)

1. amsneeseulwilugnamnssy (Overview of enzyme for industry)

2. msAndaneulasiidnmng (Screening for target enzymes)

3. msufulgsnaunwreseulediieiminssulusiu (Protein engineering for
enzyme properties development)

4. msuAneuluifomaluladniswinlussduil igaaimnssu (Fermentation
technology for enzyme production in pre-pilot scale)

~ s uusedns aawnisud aaules (Optimization of enzyme
production)

- wialulagnisuain (Fermentation technology)

- mswﬁ'ﬂﬁunismumwﬁmLauhﬁﬁmnizﬁuﬁaﬂﬂﬁﬁﬁm‘sejixﬁuﬁa
9Aa1%N533 (Translational research for enzyme production from
laboratory scale to semi-industrial scale)

5. matfuiRsuagi3avsiaulal (Enzyme harvesting and purification)

- Fmsduieaeules (Downstream process)

- msvigniieuluiuagnisnmaaeunnuuians Enzyme purification
and purity verification)

6. msiduseloviieulaiviainumie q (Enzyme applications)

- YU MNSHaINEAS (Food and agriculture)

- yeRunsunme (Medicals)

- yedudandau (Environments)

- mehuBamasEanm (Biofuels)

Total

Frurugalususseny



W1TA95187397 (Course Outline)
01051566 Wugaranssuuazmsuszgndmalulaglefindlunsinens gaavnssu uazdwanden
(Genetic Engineering and Omics Applications in Agriculture, Industry, and Environment) 3(3-0-6)

111A595987397 (Course Outline) Srunudalusussens
1. Introduction to Genetic Engineering and Omics Data Integration 3
2. Gene Editing Platforms (CRISPR/Cas, TALENs, ZFNs) and Omics-based Target 3

Identification

3. Applications in Agriculture I: Crop Yield Improvement and Pest Resistance
4. Applications in Agriculture Il: Omics-guided Stress Tolerance and Nutritional
Enhancement

5. Applications in Industrial Biotechnology I: Metabolic Engineering for Bicfuel 6
and Biochemical Production

6. Applications in Industrial Biotechnology II: Protein Engineering and Enzyme 6
Optimization Using Omics Data

7. Applications in Environmental Biotechnology I: Bioremediation and 6
Bioaugmentation

8. Applications in Environmental Biotechnology Il: Waste Treatment and 6
Carbon Sequestration

9. Case Studies: Omics-Driven Genetic Engineering Success Stories
Total

& e



1WlAses187397 (Course Outline)
01051571 gRaMNTTUYININ
(Bio-Industry) 2(2-0-4)

WlAs9918791 (Course Outline)
. Introduction
. Bioindustry and its trend
. Technology commercialization
. Business Feasibility

1
2
3
il
5. Supply chain and management in biocindustry
6. Innovation creativity

7. Quality control

8. Case study

Total

U NIUTTENY
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wirlAsesedvn (Course Outline)
01051591 szilsuisidemanalulagyaniw
(Research Methodology in Biotechnology) 3(2-2-5)

11lAT957187397 (Course Outline)

o ~ O 1 A LN e

. Introduction to Research in Biotechnology

. Problem Analysis and Research Topic Identification
. Research Design and Methodology

. Data Collection and Literature Review

. Statistical Methods and Data Analysis

. Research Writing and Scientific Reporting

. Case Studies in Biotechnology Research

. Research Presentation and Communication

Total

nlaseseien (Course Outline)

1.
2,
3.
4.
5.
6.
7.
8.

Introduction to Research Planning

Research Proposal Development

Database Searching and Reference Management
Reference Management Using EndNote
Statistical Analysis Practice

Scientific Article Writing Practice

Case Study Discussion and Critical Review
Research Presentation Practice

Total

Tt lusussene

B v soos s e

JutlusfiRnns

Bw v e o rr e



WUUNBSNUSIAUNTUNAIIUNIIYINTG

€ Var

VIg1a156 Uﬁ@ﬂaumé’n%mi Mawaﬂséﬂssﬁmé’ﬂgm

Lt

il
U
[enanse

@ou [eorarseifivay
Yo-urwana  599AIENT19138 AS.ARYN 2eEATUNS Tasy

i
dnsamsAneszaudiygyien U w.A. 2555

UTIIYNTY

LAUARININ

WNENTU

13

=

A

MU

1. WATULAIWIDISHULTEY M5 VLED WIUNAINIYINTG

gl

2. WA
2.1 Saejiw, N., T. Choosong, C. Sathirapanya, P. Neamchaliew, P. Senthong,
S. Surasombatpattana, M. Yingkajorn, N. Pipithsuntornsan, S.
Chusri and K. Vongkamjan. 2024. The Strengths and Advantages
of SARS-CoV-2 Management of a Southern University Hospital in
Thailand. Asia-Pacific Journal of Public Health. 36(4): 399-401.

(Scopus)

1.0

2.2 Pelyuntha, W., D.Y. Yamik, N. Vetboocha and K. Vongkamjan. 2025.
Effect of Novel Phage Cocktail on Salmonella Recovered from
Broiler Sources and Its Anti-Biofilm Effect on Food Contact

Surface Model. Food Control. 169: 111000: 9 Pages. (Scopus)

1.0

2.3 Sinlapapanya, P., W. Pelyuntha and K. Vongkamjan. 2025. Diversity of
Sanitizer-Resistant Bacteria on Food Contact Surface and
Handling Equipment in Squid Sushi Production Line. Food
Research International. 203: 115837: 8 Pages. (Scopus)

1.0

3. WAIUNIIVINT MUANEZDY
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1. NAULAIYIBISEUISEY A5 WU9ED WSOUNAINIYINS

Taidl

2. WAUIVY
2.1 Mensah, RQ., P. Tantayotai, K. Rattanapomn, S. Chuetor, S. Kirdponpattara, M
M. Kchaou, P.-L. Show, S.I. Mussatto and M. Sriariyanun. 2024.
Properties and Applications of Green-Derived Products from
Spent Coffee Grounds - Steps Towards Sustainability.
Bioresource Technology Reports. 26: 101859: 15 Pages.

(Scopus)

1.0

2.2 Watthanasakphuban, N., B. Ninchan, P. Pinmanee, K. Rattanaporn and S. M
Keawsompong. 2024. In Silico Analysis and Development of the
Secretory Expression of D-Psicose-3-Epimerase in Escherichia

coli. Microorganisms. 12(8): 1574: 15 Pages. (Scopus)

1.0

2.3 Kitpaosong, C., S. Liengprayoon, E. Durand, T. Lerksamran, A. Daval, M
E. Gohet, LK. Tiva, P. Chetha, K. Mengchheang, P. Phearun, U.
Rattana, K. Chandy, P. Sokea, UK. Eng, K. Rattanaporn, B. Barea
and L. Vaysse. 2025. Shedding Light on the Existence of Furan
Fatty Acids in Latex Lipids Across a Wide Diversity of Hevea
Brasiliensis ~ Genotypes. Journal of Bioresources and

Bioproducts. 10(1): 111-122. (Scopus)

1.0

3. WHAUNISIYINIT MIANEMLY
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1. WATULAIVIBITEULSEY A5 NU9HD WIBUNAINIYINAG

1aid]

2. WasIUIY
2.1 Ninchan, B., S. Songbang and N. Watthanasakphuban. 2024. Optimization
and Comparative Methods for Efficient D-psicose Production
Using Physicochemical and Enzymatic Processes. Sugar Tech.

26(6): 1544-1555. (Scopus)

1.0

2.2 Watthanasakphuban, N., B. Ninchan, P. Pinmanee, K. Rattanaporn
and S. Keawsompong. 2024. In Silico Analysis and Development
of the Secretory Expression of D-Psicose-3 - Epimerase in

Escherichia coli. Microorganisms. 12(8): 15 Pages. (Scopus)

1.0

2.3 Usawattanakul, N., N. Chaisirijaroenpun, P. Sukyai, U. Sukatta, N.
Watthanasakphuban, T. Nimchua, P. Pakawanit, N.
Kamonsutthipaijit and S. Torgbo. 2025. Green Extraction and
Isolation of Cellulose Nanofibrils from Orchid (Dendrobium Sonia
Earsakul) Stem for Wound Dressing Application. OpenNano. 22:
100229: 16 Pages. (Scopus)

1.0
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1. HAYIULAUSDITEUISEY AN WU9FD USOUNAIINIBINTG

Lud

2. WAIIUIY
2.1 Mok, K., T. Poolsawat, S. Somnuk, B. Wanikorn, P. Patumcharoenpol, M
S. Nitisinprasert, W. Vongsangnak, M. Nakphaichit. 20 2 4 .
Preliminary Characterization of Gut Mycobiome Enterotypes
Reveals the Correlation Trends Between Host Metabolic
Parameter and Diet: A Case Study in the Thai Cohort. Scientific

Reports. 14(1): 5805: 11 pages. (Scopus)
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Memorandum of Agreement
To Establish Double Degree {Master's degree)
Between Kasetsart University
and

National University Corporation Kyushu University

This Memorandum of Agreement to Establish Double Degree (Master's degree) (hereinafter
referred to as this “MOA”) is made and entered into July 22, 2024 (hereinafter referred to as the
“Effective Date”), by and between Kasetsart University, an autonomous university established
and existing under Kasetsart University Act. B.E. 2558, which has its principal office at 50
Ngamwongwan Road, Lat Yao, Chatuchak, Bangkok 10900, Thailand (hereinafter referred to as
“KASETSART") and National University Corporation Kyushu University, a national university
corporation duly organized and existing under the laws of Japan, having an address at 744
Motooka, Nishi-ku, Fukuoka, 819-0395, Japan (hereinafter referred to as “KYUSHU-U")
(KASETSART and KYUSHU-U may be referred to individually as the “Party” and jointly as the
“Parties”).

Background:

KASETSART and KYUSHU-U are interested in entering into a relationship to establish a Master's
double degree program (hereinafter referred to as the “DDP") described in Annex 1.

In contemplation of the relationship to be established and for valuable consideration, the Parties

agree as follows:

Article 1. QUALIFICATIONS AND TITLE OF AWARD

1.1 This MOA between KASETSART and KYUSHU-U which proposes to cooperate for the
purposes of developing the DDP to be awarded by the Parties based on the Agreement on
Academic Cooperation between Faculty of Agriculture, Graduate School of Bioresource and
Bicenvironmental Sciences, School of Agriculture, and Institute of tropical Agriculture, KYUSHU-
U and Faculty of Agriculture, Faculty of Agricuiture at Kamphaeng Saen, Faculty of Agro-industry,
Faculty of Forestry, Faculty of Fisheries, Faculty of Economics and Faculty of Science, and
Faculty of Engineering at Kamphaenyg Saen, KASETART dated on March 13, 2020 (hereinafter
referred to as the “AAC”).

1.2 The DDP will lead to two (2) specific Master's degrees shown as follows:

(i) Master's Degree in Science at KYUSHU-U; and



3.3 The Host University may specify the minimum or the maximum number of DD Students that
may be admitted under the DDP. However, each academic year, in principle, each Party is entitled
that up to three (3) DD Student may be admitted to the DDP.

3.4 Each Party reserves the right to require the Candidate to complete the necessary documents
and to provide the results of any required entrance examinations. The Host University reserves
the right to deny admission to the Candidate not meeting the admission requirements stipulated
in this Article 3.

4. REGISTRATION AND MAINTENANCE OF STUDENT RECORDS

4.1 The Parties agree that the DD Student will be enrolled as full-time students at both DB-
KASETSART and GB-KYUSHU.

4.2 The Parties agree that the DD Student may take classes or undertake research at whichever
the Party is most appropriate, and the location may change as appropriate to meet the degree
requirements.

4.3 The study duration of the DDP at each Party is shown in the ltem 3 of the Annex 1.

4.4 The Parties will maintain an official transcript and academic records reflecting the curriculum
work and grades for each DD Student, in accordance with the standard procedures of the DDP
at each Party.

4.5 The Parties will provide the other Party with information contained in the DD Student's

academic record upon requested.

5. DEGREE REQUIREMENTS

5.1 The Parties agree that the DD Student must fulfill the course and credit requirements in
accordance with the Item 4 and 5 of the Annex 1, Annex 2 and the Annex 3.

5.2 Both Parties will provide each other with all relevant official documents related to academic
regulations established by its domestic government agencies (hereinafter referred to as the
“Academic Regulations”). If any change occurs in the Party's Academic Regulations which affect
the DDP or the participating DD Student, such Party is obliged to notify the other Party in writing
as soon as possible. The Parties will enter into a discussion for purposes of taking the steps
necessary to amend this MOA. If any issue or disagreement should arise, both Parties will
endeavor to seek a congenial resolution.

5.3 The curriculum offered for the DDP at each Party and the corresponding credits are indicated
in the Annex 2 and Annex 3, and the transfer credits between the Parties are indicated in the

Annex 4. Upon completion of DDP requirement in accordance with this Article, the DD Student



g

7.3 The Parties agree that KYUSHU-U's DD Student staying at Thailand shall comply with the
Thailand Law, and KASETSART's DD Student staying at Japan shall comply with the laws of

Japan.

8. ASSESSMENT

8.1 The Parties understand that the DD Student must produce and submit two (2) different theses,
one to each of their respective universities that meet the following requirement and requirements
indicated in the ltem 8 of the Annex 1:

(i) The format of each thesis shall conform to the guidelines of KASETSART or KYUSHU-U
depending on where the thesis is to be submitted.

(i) Submission of bound theses shall be made to both KASETSART and KYUSHU-U, and each
Party should receive a copy of the bound thesis in addition to those required by the Examiners
for use.

(iii) The name of both KASETSART and KYUSHU-U must be presented on the thesis’s preliminary
page or the cover page.

{iv) In addition to the above copies, an electronic copy of the final version of the thesis will be
submitted to both Parties following the final approval of the thesis as determined by the Parties.

9. APPOINTMENT OF EXAMINATION COMMITTE/BOARD

9.1 Each Party shall be responsible to form its Examination Committee/Board indicated below
(hereinafter referred to as the “Examination Committee”), for the purpose of submitting the thesis
to the Examiner (defined in Section 9.2 below), and arranging the viva voce examination following
its internal standard academic practices.

9.2 The Examination Committee of each Party comprises at least persons (the “Examiner”) shown

in the ltem 9 of the Annex 1

Program Internal Examiner External Examiner Total
Master's KASETSART 2 1 3
Master's KYUSHU-U 3 0 3

9.3 The chairperson of the Examination Committee may not be thesis advisor or thesis co-advisor.
9.4 Degree examination for the KYUSHU-U master's program shall be conducted by one primary
supervisar and two secondary supervisors. The secondary supervisors must include at least one

faculty member outside the certain DD Student's own labaratory.



13. INTELLECTUAL PROPERTY RIGHTS

13.1 Both Parties agree that the Intellectual Property Rights (IPR) in all materials of curricula for
the DDP shall be vested in and be owned by the Party responsible for creating and/or developing
the relevant materials unless otherwise agreed in writing between Parties,

13.2 The Parties agree that the copyright of the thesis shall belong to individual DD Student who
created it.

13.3 Both Parties acknowledge that any and all of the background Intellectual Property Rights
used or embodied in or in connection with the curricula of DDP shall remain the sole property of
the respective Party or such other Party as may be identified and neither Party shall during or at
any time after the expiry or termination of this MOA deprive or attempt to deprive the other Party
or the owner of any such Intellectual Property Rights.

13.4 The Parties shall conclude a separate written agreement to stipulate the Intellectual Property
Rights in respect of any technological development, products and services development, carried

by the joint activity of the Parties, prior to the commencement of such joint activity.

14. FINANCIAL ARRANGEMENTS

14.1 The Parties agree that each DD Student will pay the required tuition and other fees to their
Home University for the duration of their study. The DDP constitutes a student exchange program,
and so tuition, admission, examination, and registration fees at the Host University are waived.
14.2 The Parties agree that each DD Student shall be responsible for the payment of their
personal travel; accommodations; food; visa and passport costs; books, clothes and personal
expenditures; transportation cost; health care, medical and insurance costs; living expenses; and
other obligation established during the mobility period.

14.3 The Parties agree that each DD Student shall be responsible for obtaining education visas
to study in Thailand and Japan. Both Parties agree to provide documents as needed by DD

Student to apply for the appropriate education visas.

15. INSURANCE OBLIGATIONS

15.1 The Parties agree that each DD Student are required to obtain appropriate health and
accident insurance and other necessary insurance plans covering its mobility period.

15.2 Each Party will provide appropriate information to the DD Student regarding its registration
in the national health system or the provision of other kinds of health insurance which may be

required.




20. EQUAL OPPORTUNITIES
KASETSART and KYUSHU-U agree that neither Party shall discriminate against any person
connected to this MOA or the programs that form this MOA on the basis of race, ethnicity, color,

religion, sex, sexual orientation, marital or parental status, national origin, age or disability.

21. SUSPENSION OF AND WITHDRAWAL FROM THE PROGRAMS

21.1 Both Parties reserve the right to withdraw from the DDP and this MOA. Should either of the
Party wish to withdraw from the DDP and this MOA, such Party should provide a written notice of
intent to withdraw from the DDP and this MOA no later than twelve (12) months prior to the desired
date of withdrawal.

21.2 Notwithstanding the above, the Parties are committed to ensuring that DD Student already
admitted and registered on the DDP at the time of the termination or withdrawal of DDP and this
MOA shall be allowed to complete such DD Student’s ongoing DDP.

21.3 If an Party commits any material breach of the provision of this MOA, and if the breach is
capable of remedy but the breaching Party fails to provide a remedy within thirty (30) business
days after being given written notice containing full particulars of the breach and extend of remedy,
the non-breaching Party may terminate this MOA by giving written notice to the other, wherein
such termination shall take effect immediately, and may seek additional remedies as provided by

law, but only to the extent of actual and direct money damages.

22. CONFIDENTIALITY
if under this MOA, any confidential information needed to be disclosed by one Party to the other

Party, a non-disclosure agreement is required before disclosing such confidential information.

23. RELATIONSHIP OF THE PARTIES

This MOA connotes only close collaboration in implementing the terms and intent of this MOA.
Nothing contained in this MOA shall be construed so as to constitute either Party a legal partner
of the other Party, or to create any agency or partnership between the Parties under any
applicable laws of Thailand or of Japan. Neither Party is empowered to incur implied or actual

obligations on behalf of the other Party.



In WITNESS THEREOQOF, both Parties have caused this MOA to be executed by their duly

authorized representatives.
KASETSART

............ W.. Kl atbmanizi

(Assoc. Prof. Weeraphart Khunrattanasiri)

Dean of Graduate School

Attest:

..............................................

{Assoc. Prof. Anuvat Jangchud)
Dean of Faculty of Agro-Industry

...............................

KYUSHU-U

AW

(Professor Miki NAKAD)
Dean of Graduate School of
Bioresource and Bioenvironmental

Sciences

..Aeam....z,.__‘.zezsé....

12




Annex 1
Description of the DDP
1. Organizing Committee

1.1 Both Parties will establish an Organizing Committee to oversee implementation of the DDP.

The first appointed committee members are:
KASETSART:

Administrative Coordinator: Associate Dean for Education Standards, the Graduate School,

Assist. Prof. Teerasak E-kobon
Academic Coordinator: Assoc. Prof. Nuttakan Nitayapat
KYUSHU-U:
Administrative Coordinator: Associate Professor Hiroko Kita
Academic Coordinator: Associate Professor Hiromi Maekawa

1.2 A meeting of the Organizing Committee should be held at least twice a year to discuss matiers
related to implementation of this MOA. The meeting may take place using electronic resources,

such as teleconferencing equipment.

2. Description of Degrees

2.1 The Parties will confer the Double Master's degree upon DD Student who meets the

graduation requirements prescribed in this MOA.
2.2 The specific master's degrees to be offered are as follows:
Master's degrees conferred by KASETSART

M.S. (Biotechnology)
Master's degree conferred by KYUSHU-U

Master of Science



51.1 The DD Student must complete at least thirty six (36) credits of course work at

KASESTSART. Transfer credits earned at KYUSHU-U will count toward this 36-credit requirement.

5.2.2 Up to 50% of the credits earned at KYUSHU-U will be accepted as transfer credits towards
completion of the master's degree at KASETSART.

5.2.3 A comprehensive oral examination for thesis may be required in certain curriculum.
5.24 A master's thesis which is written and submitted according to KASETSART’s regulations.

525 A final oral examination for thesis which is conducted according to KASETSART's

regulations.

6. Learning Agreement

Each DD Student will propose an individual study plan made according to the agreed curriculum
for the total duration of its DDP. The Leaming Agreement based on the study plan will then be
drawn up and signed by the Academic Coordinators of the two Parties and the DD Student prior
to the DD Student’ arrival at the Host University. The Learning Agreement may be revised at time

upon written approval by the Academic Coordinators of the two Parties.
7. DD Student Selection Procedures

Both Parties shall select its Candidate of appropriate ability and academic standard to participate
in the DDP. Candidate selected for the DDP must fulfill the following requirements:

1) A relevant undergraduate specialization;

2) Demonstrate appropriate performance record;
3) An appropriate academic performance record;
4) Recommendation letters; and

5) Entrance examination or the equivalent

8.  Thesis and Oral Examination

In principle, DD Students must write two (2) master's theses in English. Under exceptional
circumstances and with special approval from the relevant graduate school, the DD Student

may write their thesis in a language other than English. in such a case, the DD Student is



Annex 2. Degree requirements and course offering in GB-KYUSHU

Degree name of KYUSHU-U:
Master of Science

1. A minimum requirement of 30 earned credits

2. Curriculum structure:

2.1 Special Research Subjects 12 credits (Master's Thesis Research | & [1)

2.2 Practicum Subjects a minimum of 4 credits

2.3 Core Subjects a minimum of 5 credits

2.4 PBL Subjects a minimum of 2 credits

2.5 Advanced Subjects a minimum of 2 credits (a minimum of 2 subjects)
2.6 Others a minimum of 5 credits

3. List of subjects

3.1 Special Research Subjects
Master's Thesis Research | 6 credits
Master's Thesis Research || 6 credits
3.2 Practicum Subjects

Seminar in a Specified Field | 2 credits
Seminar in a Specified Field i 2 credits
Teaching practice 2 credits
Presentation skill for academic meeting | 1 credit
Presentation skill for academic meeting Il 1 credit
International presentation skill for academic meeting 2 credits
Internship 1 credit
3.3 Core Subjects
21665001 Basic Statistics 1 credit
21865002 Advanced Statistics 1 credit
— Biological Resources: Utilization S
and Conservation
21665004 Soil and Water Environment 1 credit
21665005 International Rural Development 2 credits
21665006 Advanced Technology in Agriculture 1 credit
21665007 Food Science and Food System 1 credit



Annex 3. Degree requirement and course offerings in DB-KASETSART

Degree name of KASETSART:

Master of Science Program in Biotechnology M.S. (Biotechnology)

1. A minimum requirement of 36 earned credits

2. Curriculum structure (Plan A2):

2.1 Major modules a minimum of 18 credits

- Seminar 2 credits (1 credit x 2 times,

taking 1 credit/ semester)

- Compulsory modules: 10 credits
- Optional modules: a minimum of 6 credits
2.2 Thesis a minimum of 18 credits

3. Lists of modules

3.1 Major modules: a minimum of 18 credits

- Seminar: 2 credits

01051597 Seminar

- Compulsory modules:

01051531 Advanced Biochemical Engineering

01051561 Gene Technology

01051571 Bio-Industry

01051591 Research Methodology in Biotechnology in Agro-Industry

1,1 credit

3 credits
2 credits
2 credits
3 credits




Annex 4. Credit Transfer for DD Student

Table 1. Credit transfer for KASETSART DD Student to fulfill KYUSHU-U’s requirements

Table 1 shows how KYUSHU course requirements should be met by KASETSART DD Student

through credit transfer. There may be alterations and/or additions to this information in future.

KYUSHU-U course requirements/subjects

Equivalent subjects at

‘Thesis: Special Research Subjects: 12 credits

KASETSART

Master's Thesis Research | (6 credits: online)

Master's Thesis Research Il (6 credits)

No credit transfer

:Emmlsa Suhjacts a m%nimum of 4 credtts

Seminar in a Specified Field | (2 credits: oni:ne)

Seminar in a Specified Field 11(2 credits)

No credit transfer

of 2 suh)acts} +* PBL &ubjacts a mirﬁmum of 2 m&diis

; cors Suhjecbs a mmsmum af 5 cradits *Advamd Sublect a minimum cf 2 sub;ects {a minimum. -

21665001 Basic Statistics {1 credit) Core
+ 21665002 Advanced Statistics (1 credit) Core
+ 21665008 Fundamental Research Skills {1 credit) Core
+ 21665009 Rural Survey Research Methods (1 credit) Core

+ 21665019 Agricultural Problem-Based Learning | (1 credit) PBL
+ 21665020 Agricultural Problem-Based Learning Il {1 credit) PBL

01051591 Research
Methodology in Biotechnology in
Agro-Industry (3 credits)

+ 01051511 Applied Data
Analysis in Biotechnological

Research (3 credits)

21665006 Advanced Technology in Agriculture (1 credit )
Core
+ 21665016 Molecular Bioscience | (1 credit)
Advanced

01051561 Gene Technology
(2 credit)

21660017 Advanced in Bioresource Technology (1 credit)
Advanced

01051596 Selected Topics in

‘Other Subjects: a minimum ofﬁ credits

Biotechnology {1 credit)

Development of Asian Agriculture and Technology | {2 credits)

01051571 Bio-Industry
(2 credits)

Presentation skill for academic meeting I {1 credit)

Presentation skill for academic meeting I (1 credit)

01051598 Special Problems
(2 credits)

KYUSHU-U.’s Subject (1 credit)

No credit transfer




01051591 Research Methodology in 2 required subjects (2 credits)

Biotechnology in Agro-Industry (3 credits) | | 21665001 Basic Statistics (1 credit)
+ 01051511 Applied Data Analysis in

; : 21665002 A Statisti 1 credi
Biotechnological Research (3 credits) B Grtaes (1 credit)
o
4 selected subjects from below (4 credits)
21665008 Fundamental Research Skills (1 credit)
21665009 Rural Survey Research Methods (1 credit)

21665019 Agricultural Problem-Based Learning | (1 credit)

21665020 Agricultural Problem-Based Learning | (1 credit)

English for AgriBio Leaders | (1 credit)

English for AgriBio Leaders Il {1 credit)
01051596 Selected Topics in Select 1 Core OR 1 Advanced subject (1 credit)
Biotechnology (1 credit) + Presentation skill for academic meeting | (1 credit) PBL

+ 01051598 Special problems (2 credits) | + Presentation skill for academic meeting Il (1 credit) PBL
.?hﬁsis:'afEhihffﬁﬁi“féff*i&md"'. TN 3 T L L 8 : G

Theis (a minimum of 18 credits) No credit transfer

Summary
A summary of Table 2; KYUSHU-U DD Student can earn 14 of the 38 credits to complete a
master's degree at KASETSART through credit transfer.

Required Transferable Must take at
{credits) from KYUSHU-U KASESART
Major Modules: Seminar 2 1 1
Compulsory 10 7 3
Modules
Optional Modules 6 8 0
Thesis 18 0 18
Total credits 36 14 22
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Memorandum of Agreement
To Establish Double Degree (Master's degres)
Between Kasetsart University
and

National University Corporation Kyushu University

This Memorandum of Agreement to Establish Double Degree (Master's degree) (hereinafter
referred to as this “MOA”") is made and entered into July 22, 2024 (hereinafter referred to as the
“Effective Date"), by and between Kasetsart University, an autonomous university established
and existing under Kasetsart University Act. B.E. 2558, which has its principal office at 50
Ngamwongwan Road, Lat Yao, Chatuchak, Bangkok 10900, Thailand (hereinafter referred to as
“KASETSART") and National University Corporation Kyushu University, a national university
corporation duly organized and existing under the laws of Japan, having an address at 744
Motooka, Nishi-ku, Fukuoka, 819-0395, Japan (hereinafter referred to as “KYUSHU-U"
(KASETSART and KYUSHU-U may be referred to individually as the “Party” and jointly as the
"Parties”).

Background:

KASETSART and KYUSHU-U are interested in entering into a relationship to establish a Master's
double degree program (hereinafter referred to as the “DDP") described in Annex 1.

In contemplation of the relationship to be established and for valuable consideration, the Parties

agree as follows:

Article 1. QUALIFICATIONS AND TITLE OF AWARD

1.1 This MOA between KASETSART and KYUSHU-U which proposes to cooperate for the
purposes of developing the DDP to be awarded by the Parties based on the Agreement on
Academic Cooperation between Faculty of Agriculture, Graduate School of Bicresource and
Bioenvironmental Sciences, School of Agriculture, and Institute of tropical Agriculture, KYUSHU-
U and Faculty of Agriculture, Faculty of Agriculture at Kamphaeng Saen, Faculty of Agro-Industry,
Faculty of Forestry, Faculty of Fisheries, Faculty of Economics and Faculty of Science, and
Faculty of Engineering at Kamphaeng Saen, KASETART dated on March 13, 2020 (hereinafter
referred to as the “AAC").

1.2 The DDP will lead to two (2) specific Master's degrees shown as follows:

(i) Master's Degree in Science at KYUSHU-U; and



(i) Master's Degree in Biotechnology at KASETSART,

which will be awarded by KASETSART and KYUSHU-U separately.

1.3 The Parties agree that the DDP will be established between Department of Biotechnology,
the Faculty of Agro-industry, KASETSART (hereinafter referred to as “DB-KASETSART") and
Graduate School of Bioresource and Bioenvironmental Sciences, KYUSHU-U (hereinafter
referred to as "GB-KYUSHU”) that facilitate their graduate students from both DB-KASETSART
and GB-KYUSHU to simultaneously Master's degrees from KASETSART and KYUSHU-U.

1.4 This MOA is limited to the DDP. Any further programs will be subject to a further written
agreement. KASETSART and KYUSHU-U will not support any arrangements outside the scope
of this MOA (whereby the Party offers the approved collaborative provision, or assigns delegated
powers, elsewhere through an arrangement of its own). This MOA confirms the rights and
obligations of both KASETSART and KYUSHU-U.

2. DEFINITIONS

2.1 The "Home University” means the Party at which a graduate student is initially enrolled
and pays tuition for the DDP.

2.2 The “Host University” means the Party which has agreed to receive a double degree
Candidate {defined in Section 2.3 below) nominated from the Home University.

2.3 The “Candidate” means graduate students nominated by the Home University to the Host
University for the DDP.

24 The “DD Student’ means the Candidate who has been admitted and accepted by the
Host University for participating in the DDP.

3. RECRUITMENT AND ADMISSION
3.1 The Parties agree that the Candidate shall be selected by the Home University in accordance
with the requirements indicated in the ltem 7 of the Annex 1.
3.2 In addition, the Parties agree that the Candidate shall meet the requirements as follows:

N shall be registered as degree candidate at GB-KYUSHU's international Graduate
Program (IGP); or DB-KASETSART to be eligible to join the DDP;

(2) fulfill DB-KASETSART and GB-KYUSHU individual department's requirements for
admission to the DDP; and

(3) fulfill English proficiency test with a minimum score of TOEFL iBT 78, TOEFL
PBT 550, TOEIC 700, IELTS 5.5 or by evaluation validated by staff from the Home University.



3.3 The Host University may specify the minimum or the maximum number of DD Students that
may be admitted under the DDP. However, each academic year, in principle, each Party is entitled
that up to three (3) DD Student may be admitted to the DDP,

3.4 Each Party reserves the right to require the Candidate to complete the necessary documents
and to provide the results of any required entrance examinations. The Host University reserves
the right to deny admission to the Candidate not meeting the admission requirements stipulated
in this Article 3.

4. REGISTRATION AND MAINTENANCE OF STUDENT RECORDS

4.1 The Parties agree that the DD Student will be enrolled as full-time students at both DB-
KASETSART and GB-KYUSHU.

4.2 The Parties agree that the DD Student may take classes or undertake research at whichever
the Party is most appropriate, and the location may change as appropriate to meet the degree
requirements.

4.3 The study duration of the DDP at each Party is shown in the ltem 3 of the Annex 1.

4.4 The Parties will maintain an official transcript and academic records reflecting the curriculum
work and grades for each DD Student, in accordance with the standard procedures of the DDP
at each Party.

4.5 The Parties will provide the other Party with information contained in the DD Student's

academic record upon requested.

5. DEGREE REQUIREMENTS
5.1 The Parties agree that the DD Student must fulfill the course and credit requirements in

accordance with the ltem 4 and 5 of the Annex 1, Annex 2 and the Annex 3.

5.2 Both Parties will provide each other with all relevant official documents related to academic
regulations established by its domestic government agencies (hereinafter referred to as the
“Academic Regulations”). If any change occurs in the Party's Academic Regulations which affect
the DDP or the participating DD Student, such Party is obliged to notify the other Party in writing
as soon as possible. The Parties will enter into a discussion for purposes of taking the steps
necessary to amend this MOA. If any issue or disagreement should arise, both Parties will
endeavor to seek a congenial resolution.

5.3 The curriculum offered for the DDP at each Party and the corresponding credits are indicated
in the Annex 2 and Annex 3, and the transfer credits between the Parties are indicated in the

Annex 4. Upon completion of DDP requirement in accordance with this Article, the DD Student



will be awarded degrees separately by both Parties as indicated in the ltem 2 of the Annex 1, in
accordance with the relevant regulations in force in each country and based on the conditions

established by the Parties.

6. MANAGEMENT OF PROGRAMS

8.1 Management of the DDP will be in accordance with KASETSART's and KYUSHU-U's
standard arrangements for each curriculum indicated in the Annex 2 and Annex 3.

6.2 All DD Student accepted for admission by the Host University must be informed of the
curriculum requirements at the time the offer of admission is made.

6.3 Both Party will establish an organizing committee to oversee implementation of the DDP
{hereinafter referred to as "Organizing Committee”) in accordance with ltem 1 of Annex 1. The
members of the Organizing Committee are expected to work in collaboration to provide academic
guidance and advice to the DD Student.

6.4 The DD Student who find themselves without supervision or who are unhappy with their
supervision should discuss the matter with their Academic Coordinator at both Parties indicated
in the item 1 of Annex 1.

6.5 For each DD Student, a learning agreement indicated in the ltem 5 of the Annex 1 is required
to be executed in accordance with the ltem 5 of the Annex 1 (hereinafter referred to as the
“Learning Agreement”).

6.6 The Parties understand that each DD Student will undertake its study in accordance with this

MOA and the additional provisions stated in its Learning Agreement.

7. RULES AND REGULATIONS

7.1 The DD Student shall be subject to the rules and regulations of both KASETSART and
KYUSHU-U. In the event of an irreconcilable difference between the regulations at KASETSART
and KYUSHU-U which prevents the awarding of a Double Master's degree under the terms of
this MOA, the DD Student shall have two options below:

i. To continue its curriculum at one Party only, following that Party’s regulations, and receive a
single degree from that Party;

ii. To comply with the regulations of both Parties, which may involve additional work and
additional assessment, in order to receive Double Master's degree awards from both Parties.
7.2 KASETSART and KYUSHU-U will provide each other with all relevant official documents

related fo its academic regulations.




g

7.3 The Parties agree that KYUSHU-U’'s DD Student staying at Thailand shall comply with the
Thailand Law, and KASETSART's DD Student staying at Japan shall comply with the laws of

Japan.

8. ASSESSMENT

8.1 The Parties understand that the DD Student must produce and submit two (2) different theses,
one to each of their respective universities that meet the following requirement and requirements
indicated in the ltem 8 of the Annex 1:

(i) The format of each thesis shall conform to the guidelines of KASETSART or KYUSHU-U
depending on where the thesis is to be submitted.

(i) Submission of bound theses shall be made to both KASETSART and KYUSHU-U, and each
Party should receive a copy of the bound thesis in addition to those required by the Examiners
for use.

(iii) The name of both KASETSART and KYUSHU-U must be presented on the thesis’s preliminary
page or the cover page.

{(iv) In addition to the above copies, an electronic copy of the final version of the thesis will be
submitted to both Parties following the final approval of the thesis as determined by the Parties.

9. APPOINTMENT OF EXAMINATION COMMITTE/BOARD

9.1 Each Party shall be responsible to form its Examination Committee/Board indicated below
(hereinafter referred to as the “Examination Committee”), for the purpose of submitting the thesis
to the Examiner {defined in Section 9.2 below), and arranging the viva voce examination following
its internal standard academic practices.

9.2 The Examination Committee of each Party comprises at least persons (the “Examiner”) shown

in the ltem 9 of the Annex 1

Program Internal Examiner External Examiner Total
Master's KASETSART 2 1 3
Master's KYUSHU-U 3 0 3

9.3 The chairperson of the Examination Commitiee may not be thesis advisor or thesis co-advisor.
9.4 Degree examination for the KYUSHU-U master's program shall be conducted by one primary
supervisar and two secondary supervisors. The secondary supervisors must include at least one

faculty member outside the certain DD Student's own laboratory.



9.5 The qualifications of thesis Examiner must have a qualification in compliance with the
Regulations of the Parties.

9.6 The external Examiner shall be independent of both Parties.

9.7 All nominations for the Examiner shall be subject to approval by the relevant authorities in
both Parties.

9.8 Examination costs, including, but not limited to, Examiners’ expenditure, if required will be

borne by the Party where the examination will be conducted.

10. COMPLAINTS, APPEALS AND OFFENCES

10.1 Complaints and appeals shall be dealt with in accordance with KASETSART's or KYUSHU-
U’'s complaints and appeals policy and procedure respectively. Both Parties shall ensure that
such information is available to DD Students.

10.2 The Parties agree that the DD Student shall be subject to KASETSART as well as KYUSHU-

U academic offences policy and procedure.

11. GRADUATION

11.1 The DD Student shall be subject to the graduation requirements of both KASETSART and
KYUSHU-U, unless otherwise stipulated in this MOA. The specific completion requirements of
each master's degree will be listed in the Learning Agreement.

11.2 Graduate of DDP shall be considered to be an alumnus/ae member of both KASETSART
and KYUSHU-U.

12. QUALITY ASSURANCE

12.1 The Parties take responsibility for ensuring the quality of education provided leading to a
degree awarded by the Parties, The DDP will be subject to the normal quality assurance
policies and procedures in force at each Party,

(b) Each Party retains the right to approve a copy of any publicity and promotional materials
produced by the other Party in relation to the DDP. Neither Party will use the name or loge of
the other in any form of publicity without the written permission of the other. Provided, however,
each Party may publicly announce the partnership of the DDP with other Party without the written
permission of the other. KASETSART's name and logo remain the property of KASETSART and
KYUSHU-U’s name and logo remain the property of KYUSHU-U.



13. INTELLECTUAL PROPERTY RIGHTS

13.1 Both Parties agree that the Intellectual Property Rights (IPR) in all materials of curricula for
the DDP shall be vested in and be owned by the Party responsible for creating and/or developing
the relevant materials unless otherwise agreed in writing between Parties,

13.2 The Parties agree that the copyright of the thesis shall belong to individual DD Student who
created it.

13.3 Both Parties acknowledge that any and all of the background Intellectual Property Rights
used or embodied in or in connection with the curricula of DDP shall remain the sole property of
the respective Party or such other Party as may be identified and neither Party shall during or at
any time after the expiry or termination of this MOA deprive or attempt to deprive the other Party
or the owner of any such Intellectual Property Rights.

13.4 The Parties shall conclude a separate written agreement to stipulate the Intellectual Property
Rights in respect of any technological development, products and services development, carried

by the joint activity of the Parties, prior to the commencement of such joint activity.

14. FINANCIAL ARRANGEMENTS

14,1 The Parties agree that each DD Student will pay the required tuition and other fees to their
Home University for the duration of their study. The DDP constitutes a student exchange program,
and so tuition, admission, examination, and registration fees at the Host University are waived.
14.2 The Parties agree that each DD Student shall be responsible for the payment of their
personal travel; accommodations; food; visa and passport costs; books, clothes and personal
expenditures; transportation cost; health care, medical and insurance costs; living expenses; and
other obligation established during the mobility period.

14.3 The Parties agree that each DD Student shall be responsible for obtaining education visas
to study in Thailand and Japan. Both Parties agree to provide documents as needed by DD

Student to apply for the appropriate education visas.

15. INSURANCE OBLIGATIONS

15.1 The Parties agree that each DD Student are required to obtain appropriate health and
accident insurance and other necessary insurance plans covering its mobility period.

15.2 Each Party will provide appropriate information to the DD Student regarding its registration
in the national health system or the provision of other kinds of health insurance which may be
required.




16. STUDENT SERVICES AND SUPPORT

The services provided to DD Student by the Host University should be the same as those provided
to its regular students. In addition to its regular student services, each Party undertakes to provide
additional services for the DD Student, including assistance with obtaining residence permits,
assistance with finding accommeodation, instruction intended to teach the local language, and

activities to facilitate social integration.

17. LEGAL JURISDICTION

17.1 This MOA shall be subject to the respondent country laws (without giving effect to its conflicts
of law principles.

17.2 Both Parties agree to settle any dispute through good faith negotiation between
representatives of each Party authorized to bind such Party.

17.3 Both Parties are subject to Freedom of Information and Data. Protection legislation in force

in each country.

18. INDEMNIFICATION

Each Party agrees to indemnify, defend and hold harmless the other against all legal liability,
actions, suits, proceedings, demands, any cost and expenses, claim or damage resulting from
the gross negligence or willful misconduct of the indemnifying Party, except to the extent resulting

from the gross negligence or willful misconduct of the other Party.

19, FORCE MAJEURE

Neither Party shall be responsible to the other Party for any delay in performance or non-
performance due to Force Majeure, but the affected Party shall promptly upon occurrence of any
such causes inform the other Party, stating that such cause has delayed or prevented its
performance hereunder and thereafter such Party shall take all actions within its power to comply
with the terms of this MOA as fully and promptly as possible. If the Force Majeure in question
prevails for a continuous period in excess of one (1) month, the Party shall enter into discussions
with a view to alleviating its effects or to agree with reasonable alternative arrangements. Force
Majeure under this MOA shall include, but not limited to, act of God, acts or orders of
governmental authorities, fire, flood, typhoon, tidal wave, or earthquake, war (declared or not),

rebellion, riots, strike, lockout or pandemic.




20. EQUAL OPPORTUNITIES
KASETSART and KYUSHU-U agree that neither Party shall discriminate against any person
connected to this MOA or the programs that form this MOA on the basis of race, ethnicity, color,

religion, sex, sexual orientation, marital or parental status, national origin, age or disability.

21. SUSPENSION OF AND WITHDRAWAL FROM THE PROGRAMS

21.1 Both Parties reserve the right to withdraw from the DDP and this MOA. Should either of the
Party wish to withdraw from the DDP and this MOA, such Party should provide a written notice of
intent to withdraw from the DDP and this MOA no later than twelve (12) months prior to the desired
date of withdrawal.

21.2 Notwithstanding the above, the Parties are committed to ensuring that DD Student already
admitted and registered on the DDP at the time of the termination or withdrawal of DDP and this

MOA shall be allowed to complete such DD Student’s ongoing DDP.

21.3 If an Party commits any material breach of the provision of this MOA, and if the breach is
capable of remedy but the breaching Party fails to provide a remedy within thirty (30) business
days after being given written notice containing full particulars of the breach and extend of remedy,
the non-breaching Party may terminate this MOA by giving written notice to the other, wherein
such termination shall take effect immediately, and may seek additional remedies as provided by

law, but only to the extent of actual and direct money damages.

22. CONFIDENTIALITY
If under this MOA, any confidential information needed to be disclosed by one Party to the other

Party, a non-disclosure agreement is required before disclosing such confidential information.

23. RELATIONSHIP OF THE PARTIES

This MOA connotes only close collaboration in implementing the terms and intent of this MOA.
Nothing contained in this MOA shall be construed so as to constitute either Party a legal partner
of the other Parly, or to create any agency or partnership between the Parties under any
applicable laws of Thailand or of Japan. Neither Party is empowered to incur implied or actual

obligations on behalf of the other Party.



24. VARIATION
This MOA thereto may be amended or varied only by the written agreement of the Parties, signed
by the duly authorized signatories of both Parties, and unless the context otherwise so requires

a reference to this MOA shall include this MOA as amended or varied from time fo time.

25. WAIVER

No waiver of any provision of this MOA nor consent to any departure by either Party shall be
effective unless it is in writing signed by the Party giving the waiver or consent, and the waiver
or consent shall be effective only in the specific instance and for the purpose for which it is given.
No default or delay on the part of either Party in exercising any rights, powers, or privileges
specified in this MOA shall operate as a waiver of any other right, nor shall a single or partial
exercise of any right, power, or privilege preclude any other or further exercise of any other right,

power, or privilege.

26. ENTIRE AGREEMENT
This MOA constitutes the entire understanding and agreement between the Parties as to its
subject matter. Any prior agreements, arrangements, representations, or understandings by either

Party, whether oral or in writing, made prior to the date of this MOA are superseded.

27. DURATION OF THE AGREEMENT AND REVIEW ARRANGEMENTS
The MOA is established for an initial period of five (5) years from the Effective Date and will be
automatically renewed and is subject to review in the twelve {12) months prior to the potential

date of renewal.

28. ADDITIONAL DOCUMENTS
Other written materials related to the DDP shall be shared, acknowledged, and preserved by both
Parties,

29. NOTICES

Every nofice, request, or any other formal communication concerning implementation,
modification, or termination of this MOA shall be in writing, in English, and delivered personally
or sent by registered or certified airmail or by courier or fax (which shall be acknowledged by the

other party) to the Parties at the addresses as state below:
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In WITNESS THEREOF, both Parties have caused this MOA to be executed by their duly

autherized representatives.
KASETSART

............ W Klumratbmasin

(Assoc. Prof. Weeraphart Khunrattanasiri)

Dean of Graduate School

Attest:

..............................................

{(Assoc. Prof. Anuvat Jangchud)
Dean of Faculty of Agro-Industry

KYUSHU-U

AEH

(Professor Miki NAKAO)
Dean of Graduate School of
Bioresource and Bioenvironmental

Sciences

Date: }4"3“’12/2029[
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For KASETSART:
Head of Department
Department of Biotechnology, Faculty of Agro-industry
Kasetsart University
50 Ngamwongwan Rd.
Lat Yao, Chatuchak,
Bangkok 10900, Thailand

For KYUSHU-U
Graduate School of Bioresource and Bioenvironmental Sciences
744 Motooka, Nishi-ku, Fukuoka, 818-0395, JAPAN
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Annex 1
Description of the DDP
1. Organizing Committee

1.1 Both Parties will establish an Organizing Committee to oversee implementation of the DDP.

The first appointed committee members are:
KASETSART:

Administrative Coordinator: Associate Dean for Education Standards, the Graduate School,

Assist. Prof. Teerasak E-kobon
Academic Coordinator: Assoc. Prof. Nuttakan Nitayapat
KYUSHU-U:
Administrative Coordinator: Associate Professor Hiroko Kita
Academic Coordinator: Associate Professor Hiromi Maekawa

1.2 A meeting of the Organizing Committee should be held at least twice a year to discuss matters
related to implementation of this MOA. The meeting may take place using electronic resources,

such as teleconferencing equipment,

2. Description of Degrees

2.1 The Parties will confer the Double Master's degree upon DD Student who meets the
graduation requirements prescribed in this MOA.

2.2 The specific master's degrees to be offered are as follows:
Master's degrees conferred by KASETSART

M.S. (Biotechnology)
Master's degree conferred by KYUSHU-U

Master of Science



3. Duration of Program and Overseas Study
3.1 The duration of the DDP shall be three (3) years for each participating DD Student.

3.2 Each DD Student shall first study at Home University for at least two {2) academic year
(four {4) regular semestersfeight (8) regular quarters). After the completion of this period, the DD
Student shall study at the Host University for one (1) academic year (two (2) regular semesters /

four {4) regular quarters).

KASETSART DD Student shall take online subjects provided by KYUSHU-U during its second
academic year of study at KASESTART.

4. Curriculum for DD Student of KYUSHU-U

4.1 To obtain a master's degree from KYUSHU-U, DD Student must fulfill the degree

requirements of the IGP at GB-KYUSHU, Annex 2 shows the specific curriculum structure.

4.2 To obtain a master's degree from KYUSHU-U, DD Student from KASETSART is required

to meet the following general conditions:
4.2.1 The DD Student must complete at least thirty (30) credits of course work at KYUSHU-U,

4.2.2 Up to fifteen (15) credits earned at KASETSART will be accepted as transfer credits

toward the completion of the master's degree at KYUSHU-U.

4.2.3 The DD Student must submit a master's thesis to KYUSHU-U that is different from the
thesis submitted to KASETSART, and must pass the final oral examination for thesis as set by
KYUSHU-U.

424 A master's thesis which is written and submitted according to KYUSHU-U's regulations.

425 A final oral examination for thesis which is conducted according to KYUSHU-U's

regulations.
5. Curriculum for Students of KASETSART

5.1 To obtain a master's degree at KASETSART, DD Student is required to complete the
requirements of the chosen curriculum in which they are enrolled. Annex 3 shows the specific

curriculum structure. The specific components of the curriculum are as follows:



5.1.1 The DD Student must complete at least thirty six (36) credits of course work at

KASESTSART. Transfer credits earned at KYUSHU-U will count toward this 38-credit requirement.

5.2.2 Up to 50% of the credits earned at KYUSHU-U will be accepted as transfer credits towards
completion of the master's degree at KASETSART.

5.2.3 A comprehensive oral examination for thesis may be required in certain curriculum.
5.2.4 A master's thesis which is written and submitted according to KASETSART’s regulations.

525 A final oral examination for thesis which is conducted according to KASETSART's

regulations.

6. Learning Agreement

Each DD Student will propose an individual study plan made according to the agreed curriculum
for the total duration of its DDP. The Learning Agreement based on the study plan will then be
drawn up and signed by the Academic Coordinators of the two Parties and the DD Student prior
to the DD Student’ arrival at the Host University. The Learning Agreement may be revised at time

upon written approval by the Academic Coordinators of the two Parties.
7. DD Student Selection Procedures

Both Parties shall select its Candidate of appropriate ability and academic standard to participate
in the DDP. Candidate selected for the DDP must fuifill the following requirements:

1) A relevant undergraduate specialization;

2) Demonstrate appropriate performance record;
3) An appropriate academic performance record,
4) Recommendation letters; and

5) Entrance examination or the equivalent

8.  Thesis and Oral Examination

In principle, DD Students must write two (2) master's theses in English. Under exceptional
circumstances and with special approval from the relevant graduate school, the DD Student

may write their thesis in a language other than English. In such a case, the DD Student is



required to submit an abstract written in English. The final oral examinations should be

conducted in English by each Party.

9. Examination Committee

Both Parties shall establish an examination committee (hereinafter referred to as the “Examination
Committee”) consisting of full-time faculty members as members of the Examination Committee
appointed by the Parties. Each Party shall provide the details of qualifications and credentials of
the members of its Examination Committee to the other Party. The number of each Examination
Committee is indicated below. Each Party shall inform the other without delay of any changes in

its Examination Committee.

KASETSART Examination Committee

KASETSART: at least two (2) committee members, External Examiner one (1) committee member
The external Examiner shall be independent of both Parties.

KYUSHU-U Examination Committee

KYUSHU-U: at least three (3) commitiee members



Annex 2. Degree requirements and course offering in GB-KYUSHU

Degree name of KYUSHU-U:
Master of Science

1. A minimum requirement of 30 earned credits

2. Curriculum structure:

2.1 Special Research Subjects 12 credits (Master's Thesis Research | & )

2.2 Practicum Subjects a minimum of 4 credits

2.3 Core Subjects a minimum of 5 credits

2.4 PBL Subjects a minimum of 2 credits

2.5 Advanced Subjects a minimum of 2 credits (@ minimum of 2 subjects)
26 Others a minimum of 5 credits

3. List of subjects

3.1 Special Research Subjects
Master's Thesis Research | 6 credits
Master's Thesis Research | 6 credits
3.2 Practicum Subjects

Seminar in a Specified Field | 2 credits
Seminar in a Specified Field I 2 credits
Teaching practice 2 credits
Presentation skill for academic meeting | 1 credit
Presentation skill for academic meeting Il 1 credit
Iinternational presentation skill for academic meeting 2 credits
Internship 1 credit
3.3 Core Subjects
21665001 Basic Statistics 1 credit
21665002 Advanced Statistics 1 credit

Biological Resources: Utilization
21665003 1 credit
and Conservation

21665004 Soil and Water Environment 1 credit
21665005 International Rural Development 2 credits
21665006 Advanced Technology in Agriculture 1 credit
21665007 Food Science and Food System 1 credit



21665008
21665008

3.4 Advanced Subjects
21665010

21665011
21665012
21665013

21665014
21665015
21665016

21665017

21665018
35 PBL Subjects

21665019

21665020

3.8 Others
English for AgriBio Leaders |

English for AgriBio Leaders Il

Fundamental research Skills

Rural Survey Research Methods

Agrobiological Science
Advanced Animal and Marine
Biosciences

Forest and Forestry Sciences
Bioproduction Environmental
Sciences

Sustainable Bioresources Science
Advanced econometrics
Molecular Bioscience |
Advanced in Bioresource
Technology

Advanced Food Quality

Agricultural Problem-Based
Learning |
Agricultural Problem-Based

Learning 1l

Development of Asian Agriculture and Technology |

Development of Asian Agriculture and Technology Il

Current Topics in Agriculture and Biotechnology

AgriBio Global Exercise |
AgriBio Global Exercise |l
AgriBio Giobal Exercise Hi

AgriBio Overseas Short-term Program

AgriBio Overseas Program

1 credit

1 credit

1 credit

1 credit

1 credit

1 credit

1 credit
2 credits

1 credit

1 credit

1 credit

1 credit

1 credit

1 credit
1 credit
2 credits
2 credits
1 credit
1 credit
1 credit
1 credit
2 credits

4 credits



Annex 3. Degree requirement and course offerings in DB-KASETSART

Degree name of KASETSART:

Master of Science Program in Biotechnology M.S. (Biotechnology)

1. A minimum requirement of 36 earned credits

2. Curriculum structure (Plan A2):

2.1 Major modules a minimum of 18 credits

- Seminar 2 credits (1 credit x 2 times,

taking 1 credit/ semester)

- Compulsory modules: 10 credits
- Optional modules: a minimum of 8 credits
2.2 Thesis a minimum of 18 credits

3. Lists of modules

3.1 Major modules: a minimum of 18 credits

- Seminar: 2 credits

01051597 Seminar

- Compulsory modules:

01051531 Advanced Biochemical Engineering

01051561 Gene Technology

01051571 Bio-Industry

01051591 Research Methodology in Biotechnology in Agro-Industry

1,1 credit

3 credits
2 credits
2 credits
3 credits




- Optional modules: 2 minimum of & credits selected from the list below.

01051511 Applied Data Analysis in Biotechnological Research 3 credits
01051521 Product Recovery Technology 3 credits
01051522 Sucro-chemistry and Technology 3 credits
01051523 Advanced Starch Technology 3 credits
01051525 Probiotics and Application in Agro-Industry 3 credits
01051526 Biotechnology of Biopolymer 3 credits
01051527 Brewing Technology 3 credits
01051528 Biorefinery for Biomass Valorization. 3 credits
01051532 Computer Application for Bioprocess. 3 credits
01051562 Advanced Industrial Fermentation Processes 3 credits
01051564 Biodegradation and Bioremediation 3 credits
01051565 Advanced Enzyme Technology 3 credits
01051566 Genetic Engineering for Agriculture, Industry and Environment 3 credits
01051567 Laboratory in Gene Technology 2 credits
01051581 Waste Treatment Systems 3 credits
01051596 Selected Topics in Biotechnology 1-3 credits
010515988 Special problems 1-3 credits

3.2 Thesis: a minimum of 18 credits
01051599 Thesis 1-18 credits




Annex 4. Credit Transfer for DD Student

Table 1. Credit transfer for KASETSART DD Student to fulfill KYUSHU-U’s requirements

Table 1 shows how KYUSHU course requirements should be met by KASETSART DD Student

through credit transfer, There may be alterations and/or additions to this information in future.

KYUSHU-U course requirements/subjects

Equivalent subjects at
KASETSART

Thodis: Spasial Reseafeh Subjects: 12 oadts

Master's Thesis Research | (6 credits: online)

Master's Thesis Research Il {6 credits)

No credit transfer

Exercise Subjects: a minimum of 4 credits

Seminar in a Specified Field | (2 credits: onfine)
Seminar in a Specsﬁed Field 11(2 credlts)

No credit transfer

of 2 sub)acts) * PBL suhjacts a m1simum of 2 creﬂits

Core $ub§ac=ts a minimum caf 5 gred:ts +Advamad s::bm a m:nimum of 2 subpcts (a msmmum

21665001 Basic Statistics {1 credit) Core
+ 21665002 Advanced Statistics (1 credit) Core
+ 21665008 Fundamental Research Skills {1 credit) Core
+ 21665009 Rural Survey Research Methods (1 credit) Core

+ 21665019 Agricultural Problem-Based Learning | (1 credit) PBL
+ 21665020 Agricuitural Problem-Based Learning If (1 credit) PBL

0105;1591 Research
Methodology in Biotechnology in
Agro-Industry (3 credits)

+ 01051511 Applied Data
Analysis in Biotechnological

Research (3 credits)

21665006 Advanced Technology in Agriculture (1 credit )
Core
+ 21665016 Molecular Bioscience | (1 credit)
Advanced

01051561 Gene Technology
(2 credit)

21660017 Advanced in Bioresource Technology (1 credit)
Advanced

01051596 Selected Topics in

| Other Subjects: a minimum of 5 credits

Biotechnology (1 credit)

Development of Asian Agriculture and Technology | (2 credits)

01051571 Bio-industry
(2 credits)

Presentation skill for academic meeting I (1 credit)

Presentation skill for academic meeting I (1 credit)

01051598 Special Problems
{2 credits)

KYUSHU-U.’s Subject (1 credit)

No credit transfer




Summary

A summary of Table 1; KASETSART DD Students can earn 13 of the 30 credits to complete a

master's degree at KYUSHU-U through credit transfer.

Required | Transferable from Must take at
(credits) KASETSART KYUSHU

Thesis (Special Research Subjects) 12 0 12
{Exercise Subjects) 4 0 4
Major Modules -Core Subjects 5 5 0
-Advanced Subjects 2 2 0
-PBL Subjects 2 2 0
-Other Subjects 5 4 1
Total credits 30 13 17

Table 2. Credit transfer for KYUSHU-U DD Student to fulfill KASETSART's requirements

Table 2 shows how KASETSART course re

quirements should be met by KYUSHU-U DD

Student through credit transfer. There may be alterations and/or additions to this information in

future.

KASETSART course
requlrementsfsuhjem

Equivalent subjects at KYUSHU-U

- Majorﬂluduie a mimmum af 18 creﬁm:s

1 Samlnar i 2 nradi!s f‘l cmdiﬂsemmr 2 ﬁmm}

01051597 Seminar (1 credit, 1 credit)

Seminar in a Spec:f‘ed Fleld | (1 cred;t { 2 cred:ts)
~+ 1 credit must be taken at Kasetsart Univ.

-2;. Gomg@lﬁag ﬁ#éﬁlés:-'-gh-éﬁﬂiﬁ*ﬂf'q

ptional modules: a minimm of 6 credits

01051531 Advanced Biochemical
Engineering (3 credits)

No credit transfer

01051561 Gene Technology (2 credits)

21665006 Advanced Technology in Agriculture
+ 21665016 Molecular Bioscience |

{1 credit)
{1 credit)

01051571 Bio-Industry (2 credits)

Development of Asian Agriculture and Technology |
{2 credits)




01051591 Research Methodology in
Biotechnology in Agro-Industry (3 credits)
+ (01051511 Applied Data Analysis in
Biotechnological Research (3 credits)

2 required subjects (2 credits)

21665001 Basic Statistics (1 credit)
21665002 Advanced Statistics (1 credit)
4
4 selected subjects from below (4 credits)
21665008 Fundamental Research Skills {1 credit)
21665009 Rural Survey Research Methods (1 credit)

21665019 Agricultural Problem-Based Leaning | (1 credit)

21665020 Agricultural Problem-Based Learning | (1 credit)

English for AgriBio Leaders | (1 credit)

English for AgriBio Leaders 1l {1 credit)

01051596 Selected Topics in
Biotechnology (1 credit)
+ (1051598 Special problems (2 credits)

Select 1 Core OR 1 Advanced subject (1 credit)
{1 credit) PBL
+ Presentation skill for academic meeting Il (1 credit) PBL

+ Presentation skill for academic meeting |

‘-Tﬁsﬁ;:-d-ﬁﬂﬁi:ﬁtﬂ‘ﬁtﬁ:1‘%@&6&5 L,

Theis (a minimum of 18 credits)

No credit transfer

Summary

A summary of Table 2; KYUSHU-U DD Student can earn 14 of the 36 credits to complete a

master's degree at KASETSART through credit transfer.

Required Transferable Must take at
{credits) from KYUSHU-U KASESART
Major Modules: Seminar 2 1 1
Compulsory 10 T 3
Modules
Optional Modules 8 6 0
Thesis 18 0 18
Total credits 36 14 22




