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Eiet 9 nenn
U 4 / mamsfnei 2 mihein | ngwf | UfUA | Anwrdaeaues
09-044-802 | Awfinus dmsulay 1.2 9 vidiena
Eiet 9 nenn

newe * Medydemameidouiounuulituniiein uarazdesdinanisiFeulusgiuasiuu S (@oun)




14

NANGATUNY 2.1

Uil 1/ aensinunil 1 migin | naef | U§UR | Anwrdleaues
09-041-801 | seileuisiduuaznsiiaTieideya 3 3 0 6
mamnalulagginm
09-041-802 §3NAUaLNITATIUTANTIUNI 3 3 0 6
walulagdinn
09-04x-xxx PLAIGER 3 X X X
et 9 i2enn
Uil 1/ pamsinenil 2 miwin | ngul) | URUR | Anwrdieauies
09-041-803 | & 1 1 0 3 1
09-044-803 | AWHUNUS dmSulKY 2.1 6 vefin
EetY 7 enn
Ui 2/ mansfinunii 1 miwin | ngul) | URUR | Anwrdleauies
09-041-901 | & 2 1 0 3 1
09-044-803 | AWUNUS dmSuLKY 2.1 6 mhefin
52 7 nuenn
Uil 2/ mamsEnunit 2 nihein | ngwf | U4UR | Anwrdleaules
09-041-902 W 3 1 0 3 1
09-044-803 AUTINUS dmTukNu 2.1 8 Megfin
39 9 i2enn
Uil 3/ mansfnenii 1 miwin | ngwl) | URUR | Anwrdlauies
09-044-803 AUTINUS dmTuwNu 2.1 8 Megfin
39 8 nein
Uil 3 / mansinendl 2 migin | ngwl) | URUR | Anwrdleaues
09-044-803 A inug dviuuny 2.1 8 vIefin
39 8 nein
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09-041-801

09-041-802

09-041-803

szleuisideuazn1sinTsidayaniamalulagyanw 3(3-0-6)
Research Methodology and Data Analysis in Biotechnology
ndnuazsedouinisidemanaluladfinin msdeseidgniiernun
WU97198 N19510eUlATII19NITITE N1TRBNLUUNITNARBILALNITIATIEVVBYA
n1sUsrgndladalunuidenmanalulagdinin n15edusenanisize ns
enuunagy MsUssidunanuite maesuduatuiloffin a5381uTIN
N9y AsusssuMslddninnanuazaue

Principles and research methodologies in biotechnology and innovation,
problem analysis for determination of research topics, research proposal
writing, experimental design and data analysis, application of statistics in
biotechnological research, data discussion, summary reporting, evaluation

of research impact, manuscript preparation for publishment, research

ethics, research ethics in animals and humans

gInauaznsasudanssunamalulagyinam 3(3-0-6)

Business and Innovative Biotechnology Creation
wuaAan s udUsznaunis JULUUEIAY WHUGSAY NITUIUAITAUNUSSAY
AN LUINNNITATNUTRNTTUNIamAlUlagdn I nsIanITNIwgdunia
Hydundnsasidanim nsdamituuiesdadagsfadanm mmsusadu
A MYRIgIAaTanIw nMsliengianudsdunisamu mslavundndai
nsdansssRatiamlissdu nsdldnum

Entrepreneurship concepts, business models, business plans, finding
producer of bio-business, guideline in innovative biotechnology creations,
intellectual property rights management of biological products, financing
and setting up bio- business, assessing the quality of bio- businesses,
investment risk analysis, product advertisement, sustainable bio-business

management, case studies

duyun 1 1(0-3-1)
Seminar 1

AUAINUINY 52 T8UITIVY kAT ULEUBNAIIWITEWUUUNINUA1UB9TDIT8N

\Netaaiuiivenuiinus



09-041-901

09-041-902

09-042-801
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Research exploration, research methodology, and oral presentation of

research topics relevant to the dissertation topics

dauaun 2 1(0-3-1)
Seminar 2

AuaanAde Tinseigauiuaraedimasusuuss 3asalnacuide wagiiaue
nanAdeuuuniawenhideideiineadesiurdonuiinus

Research exploration, analysis of strength and point for improvement,

criticism of results from research articles, and oral presentation of research

topics relevant to the dissertation topics

duyun 3 1(0-3-1)
Seminar 3

U Y a

AUAT TATIENUAEFAATIZVYALAULAEIANIAITUTUUTE F9150iHaUTTERENS

s a

Aweyiansel dogonadnusluEsneassd Useiiunansenuueanauiy
mMsthiauenanuifouuuiinavesiidedseifvadestuidenufdnus
AIEIANANIINGANERNT

Research, analyses and synthesis of strength and point for improvement,
research-article criticism with peer review, expand knowledge with creative

thinking, effect of evaluation in research articles, oral presentation of

research topics relevant to the dissertation topics with scientific reasons

Jaynnitawanumalulagydanmnigaannssy 3(0-9-3)
Special Problems in Industrial Biotechnology
o 1 awv o Y v aa v A A

nsdaueAlassuITslumtosumalulagdininseduusgyyeniivetdy
wwImslumsvigulinus Msdndunisnaass efuse agurawidenigle
NIQUAYDID1TENUINEN

Research proposal presentation in topics related to biotechnology and
innovation at doctoral degree for thesis guideline, conducting experiment,

discussion, conclusion under the supervision of thesis advisor



09-042-802

09-042-803

09-042-804
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a =)

walulagdugauazuinnssugaunsy 3(3-0-6)

Advanced Microbial Technology and Innovations

& A

YUBUIAUNTIUAzAIUNAINNAI8TEAULILANA NITHAUIRFUNT I
gREMNTIULAENTEUIUNM TSN MseenuuuMIaassieuidamlunuide
LAZNITHELNINAUITENI 1WA UNTS MsHRAIUINEAT NI T uNITuay
WINNIINGNIAEAAIMNTIU NIAANYIAIULTANTTURAUNITTUasnSndFunia
Uy

Microbial communities and molecular diversity, microbial development for
industries and fermentation processes, experimental design for problems
solving and publication in microbial research, microbial products and

development of microbial products and innovation to the industry, case

studies in microbial innovation and intellectual property

n1sRAANaIUMILAanlaggEUNSE 3(3-0-6)
Alternative Energy Production by Microorganisms

dl v L = 4 3 = v 6
AMNTAULA IR UNGIUTI00 n15laUselevianndauia n1sdaasigi

& a

lalasarsvoulaggdunsd niswawiaeiugydunsdluseavliana nsly

99

a a

Qaun3dlunsrurumsrdandsnu iwadileimanaunid anunsaitlagtues
wdanumaidenanqduyisd mnwignuuenaniui

Overview of bioenergy, utilization of biomass, hydrocarbon synthesis by
microorganisms, microbial strain improvement in  molecular level,
utilization of microorganisms in energy production processes, microbial
fuel cells, current status of alternative energy from microorganisms, field

trip required

"‘Jmnﬁmzw%qmw%’juga 3(3-0-6)
Advanced Biosystem Engineering

A0N158519UaEEaN18U0IAUNTY QUNNAFIANTUDIRAUNTTUATIUATATEN
wuuTaemNedaemaasdmsunsdnuasufizerveaoulsd n1soeniuuns

LY

UNTalTININRALNITAIVANNTTUIUNNT FAINTTUNMTMSIRLIREUVS VUGS

Y

Anabolic and catabolic pathway of microorganisms, microbial

thermodynamics and interactions, mathematical models for fermentation



09-042-805

09-042-806

09-042-807
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and enzyme reactions, bioreactor design and process control, advanced

microbial cultivation engineering

YPIFNTAUNAAAATVUES 3(3-0-6)
Advanced Bioinformatics

= s

flugudhansaunamans adfdmiuiiasaunemans waluladreuines
Adedostuilun ueaneafiuildluthasaumamans nsmalunsaan s
Wisuieudluy nsfinwlusiuanun nsdnsesivinaeusnbvedlusiu
wazlassas1slusiu Tumanisadnamansd s utiasaunaaans n1silou
AMwlnsneukares nsussendanuilitiasaumamansluausiiueiig q

Basic bioinformatics, statistic methods in bioinformatics, technologies
related with computational genomics, algorithms in bioinformatics, whole
genome sequencing, genome comparison, proteomics, protein motif and

domain prediction, mathematical model, python and R programing,

knowledge application of bioinformatics in related works

nszuaunsuenpAnfuIianaluladdanmtugs 3(3-0-6)
Advanced Product Recovery Process in Biotechnology
wdnmsuaztladefidmasensyuiunisuenadndost madansuensdnsiaeing
walulad@anm wmedansvilindnsusiuians mIausunszuIuNIILeN
nanSuanaluladdniw winnssuluilunsienndnduaidinin

Principles and factors affecting product recovery process, product recovery
techniques, product purification techniques, planning of product recovery

process, innovative in product recovery process

waluladnsusindugs 3(3-0-6)

Advanced Fermentation Technology

[ o [

N3¥UIUNIMINTUGS FaUNAAIENTVRIRAUNTE daminuaznisvinau nsviln

v

U51P91ne Msmnseuunsdnfivianzay MsndnseaunesdjuRnisuas

£ a

Tssnuduluy Tagau msinuiieasaznisviliuians ieswgiadaninuas
ASHAIAVDINANN U
Advanced fermentation process, microbial kinetics, fermenter and

operation, sterilization, fermentation process optimization, laboratory-



09-042-808

09-043-801

09-043-802
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scale and pilot-scale fermentation, raw materials, product harvesting and
purification, bioeconomy and product marketing
wiAlulaguasuInnIsuaggnd 3(3-0-6)
Technology and Innovation of Animal Cell Culture
wAnfuTTinmaInMasdsasaddnd nsfanuuazaunaaiesunsal
TN NTZUIUNSUEARERS M99 Inwaddnd nsaaleg1umaluladiay
WINNTIUNANTUNATININNLTAGER

Biological products from animal cell cultures, monitoring and control of
bioreactors, downstream processing of animal cell products, cases studies

of technology and Innovation of biological product from animal cell

Tyvniaedumaluladdinmmensinensuaziuando 3(0-9-3)
Special Problems in Agricultural and Environmental Biotechnologies
nsdauaimlassnideluiitosumalulag@ininig dnd wazuinnssuly
sedudiggreniiodunuimalunisviguidnus asdudunisvaass
siUTBuarasUnauifenelimsguareseraseiuinm

Research proposal presentation in topics related to plant- animal
biotechnology and innovation at doctoral degree for thesis guideline,
conducting experiment, discussion and conclusion under the supervision

of thesis advisor

aynsuITBlUaNa 3(3-2-5)

Molecular Systematics

nanNNIskaEIsN1IIeYNsIIs I dluana ATwunisluseauluena nsasa
wUN AUl TwnTg nmeaeunsatfveswnu) IAulgITmuinIs
nsfnwnumuluniseynsuisnudsluana wazanuidelulagtu nisdnwily
o uRns

Principles and methodologies in molecular systematics, evolution at the
molecular level, phylogeny reconstruction, statistical test of phylogenetics
tree, molecular systematics revision works and current research, laboratory

study



09-043-803
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NUFANARTIUaaTEAULNLANAYRETAILATEEAY 3(3-0-6)
Molecular Cytogenetics in Economic Animals
lassailaslulouseiuluanavedniiasegna tastulounasanudunusnig

1y o

fiugnssu mstmusiwanazlaslaleune nmsdendomaiugmansivaduay
anwarauEnUnfvedlasiulanluiuusingg vdnnisuaznisussendldimaia
yatugmanfeadszsuluanaiionsuiuussiuddnd nsddnw

Molecular chromosome structure in economic animals, chromosome and
genetic relationships, sex determination and sex chromosome, cytogenetic
nomenclature and various forms of chromosomal abnormalities, principles

and applications of molecular cytogenetics techniques for animal breeding,

case studies

walulagninsiaidadeszauluanauasduinln 3(3-0-6)
Molecular Diagnosis and Gene Therapy Technology
anudifosuienfunfitedelsesediliana midadelsnsedufibue ns
adelsaszaveniidue nmsidadelsasedullsiiv msuszendldinaiianisen
Fainenlunisidadenounasn n1snsivdeuAdunenlgn Lazaulds
Inermans mstmugansTidadelse anufidesiuisatuniniitainw
lsaszavluiana seuvdnadee1uas seuudIadaeIbuulaNeas AIn1eIuas
nstAne nstdasnwlsaszauidule Msvitasnelsnseauensioue ns
Undnsnwlsaseaulusiu nstdninulsaszauiwas

Introduction to molecular diagnosis, DNA- based diagnosis, RNA- based
diagnosis, protein-based diagnosis, application of molecular techniques for
prenatal diagnosis, paternity testing, forensic medicine, development of
the new diagnostic kit, introduction to molecular therapy, drug delivery
systems and targeted delivery, drug carriers and case studies, DNA-based

therapy, RNA-based therapy, protein-based therapy, cell-based therapy



09-043-805

09-043-806

09-043-807
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s3inendeszuutugs 3(3-0-6)
Advanced Systemic Physiology
N1sMIVANMTSNEIaURAbUTERUwaduaradeny dSTInenseauluenavessyuy
UnAqusanglaz A Uiy a3singrsgavluianavesssuuysvain ssuu
n&silauaznazgn sruuiilauazuaenidon ssuumgla ssuumaduilaans
FEUUMGALDMIT Seuvduiiug seuusieulivie n1sysannIsneassine s
WUU

Homeostatic control of cells and organs, molecular physiology of
integumentary and the immune system, molecular physiology of nervous
system, musculoskeletal system, cardiovascular system, respiratory
system, urinary system, digestive system, reproductive system, endocrine

system, integration of systemic physiology

TsnfaaludndiAsegha 3(3-0-6)

Infectious Diseases in Economic Animals

U a6 1

qaunidnelsa dunrine1vesgdunidnolsn Jadenisiinlsn ssuining1ves

& 1

AUN3INDlsA NISHTIINITYIAUNIINBLTA NNTIATIZNANULFLIVBINITAR

q

-2

(%
[y

We N1spIvANLatisyis wsugiatugdunidnelsa nstestuuasnisaiuny
Qauvdnelsn msfdngaunidnelsa nsAnwigeuuenaniui

Pathogenic microbials, ecology of pathogenic microbials, virulence factors,
epidemiology of pathogenic microbials, detection of pathogenic
microbials, risk analysis of infection, economy with pathogenic microbials,
monitoring and controlling pathogenic microbials, eradication of

pathogenic microbials, filed trip required

qa%q’m8ﬁwﬁaﬂqianmsLLaz§au:mé’au%y'ug 3(3-0-6)
Advanced Agricultural and Environmental Microbiology
onyTAneveAuvIsiiAnesiunmsinunsuazdsindon Uduiusseming
AUNIGAUNY ui’mmsmﬁu%aqﬁw'%é windlauazanAdeRuadionaninnums
LardInden waznsAnwigamuenanIud

Molecular biology of agricultural and environmental microorganisms,
microbial- plant interaction, innovative microbial inoculum, technique and

research on agriculture and environment, filed trip required
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uianssungneaiiazgnsniedanm 3(3-0-6)
Phytochemical Innovation and Biological Activities

nsvUIUNSTIFUATIEIvRsansUTENaUNAuiluiy a1sailluiiy serUseney
mangnuaivesansniogiluiy msadeuasngnuainazgnsnisinin
vosivayulnssonnuduiivluwaddnd nalnniseangninadanmuesans

a

yFogiluiiy winnssuiivayulnsifieguam
Biosynthesis of secondary metabolites in plants, chemicals in plants,
phytochemical components of secondary metabolites in plants,
phytochemical testing and biological activities of medicinal plants on
animal cell toxicity, biological activities mechanisms of secondary

metabolites in plants, innovative medicinal plants for health

walulaginnsluymedanim 3(3-0-6)
Bioremediation Technology
wé’ﬂmﬂmLwﬂiuiaﬁmsﬂ‘%\ljuﬁ?qLLmé’auImﬁ%mﬁamw N3 UNAITH Y
ﬂﬂ%’&ﬁﬁwaﬁaﬂssﬁwﬁmwmaam’:tﬁuﬁﬁqL,Lmé’amima%%mﬁamw n3unUn
ansfisnefio wuafide 1Wes msdansmngaavinsy nsdiAnu

Principles of environmental restoration technology by biological method,
classification of toxic substance, factor affecting of environmental
restoration  efficiency by biological method, phytoremediation,
bioremediation, mycoremediation, industrial waste management, case

studies

AUAUNUS dmTunau 1.1 48 wiqenn
Dissertation for Type 1.1
nsvindelussiuUTyen wezissuteadoudunuidnus

Research at the doctorate’s degree level and compile into dissertation

Auijiwus dusuunu 1.2 72 videiin
Dissertation for Type 1.2
nsvindelussiuUTyen wezissuteadowdunuidnus

Research at the doctorate’s degree level and compile into dissertation
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09-044-803  Aufiwus drusumauy 2.1 36 waEn
Dissertation for Type 2.1
msviddelusziuUiygien wasousendowlugulinus

Research at the doctorate’s degree level and compile into dissertation
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