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mstauenaifouuunuaesiiieddefiiedestuideinerinus
Research exploration, analysis of strength and point for improvement, criticize
and criticism the results from research articles, and oral presentation of

research topics relevant to the thesis topics

walulagdun3d 3(3-0-6)
Microbial Technology

ANUVAINYANEYDIRAUNTE N1FINTMUNYAUNTISEAUTUANG NMITINLEEIRALNT

=

AUNIILNDAS1IUIANTTULTINIYY

a

ARy mdnfusiangdunis euidonsiu
wagnngaunadyanlunuideneweuauns
Microbial diversity, molecular microbial identification, cultivation and
harvesting of microbial product, microbial research for commercial innovative

creation, and intellectual property in microbial research



09-042-616

09-042-617

09-042-618

N13M39ATIEHIUIIUIILNNAIUATIINGT 3(2-3-5)
Assay in Microbiological Research

a v (3 a

MANNIS ¥iA wagmAlANIINTIBATIAAMTUNITITERNEATUANAUNTE NS
Jaduunanefiudqdunid arseangvinisiinnangdundd nsuszidiugninig
Fanm wazUFRnsAAeaTeq

Principles, types, and analysis techniques for microbial product research,
microbial  identification, microbial bioactive compounds, bioactivity
evaluation, and related laboratories

YrasaunAAansgelszand 3(3-0-6)
Applied Bioinformatics

afRd1vsuTIEsaunAAIans NugAanssauluanaveRdunsy iy wazdnd
sULUUYaetaya J1uveuan19%In I Nsisenndudeya ANSUIEINURLOULD NS
TATIZRLazNMITLUNaIIURBWe MIUssynaldtiansaumamansiuaudulse
finide #1550 N15NERS UAdnd Lavanainssy LLazmiﬁﬂQOuuaﬂamuﬁ
Statistic for bioinformatics, microbial, plant and animal molecular genetics,
data format, biological databases, data retrieval, DNA sequencing, DNA
sequence analysis and identification, bioinformatic application in infectious
disease, public health, agriculture, livestock and industry, and field trip
required

WugAAnSvasRAUNIduazn1sUsTYnd 3(3-0-6)
Microbial Genetics and Applications

[

BIAAIUSNEAYTDINTLUIUNIMIRUTIAINTTY Waluladvesdy malulaglednd

[y [y

walulagnsdnsienandualsiugnssy wmalulagiumdluinduasnisussyndld
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walulagnisusuusaiugivuasdndseavluana walulagnisusuudedluy ns
Uszgnaldinaluladvesiulunuise msdnwgauuenanud

The key concept of genetic engineering procedure, genomic technologies,
omics technology, next generation sequencing technology, metagenomics
technology and application, molecular breeding technology in plant and
animal, genome editing technology, applications of gene technology in

research, and field trip required



09-042-619

09-042-703

09-043-605

'3

walulagnisiwizidgasaadnd 3(2-3-5)
Animal Cell Culture Technology

(% v 6

Ao nwazuaznssyRvInvoswaddnSmnzides Funastaseniswsaivin
wiesufnsaifanmdmumsidsneaddnt msamunazaiuaueiesfnsol
Fanm nARSTTI MBI AsNTadERn nsruIuMsLenkandueTanad
dn

Characteristics and growth of cultured animal cells, serum and growth factors,
bioreactors for animal cell cultures, monitoring and control of bioreactors,

biological products from animal cell cultures, downstream processing of

animal cell products

Jaynnitawanumalulagydanmnianannssy 3(0-9-3)
Special Problems in Industrial Biotechnology
nsdnaueilassidsluidenumalulagiinmnieenamnssu seRuUTya
Indeduuuamslunsviiinerinus msduiunimaass eAuse wazasuna
MAduaelinsguaveseInsdiuinm

Research proposal presentation in topics related to Industrial Biotechnology

at master’ s degree for thesis guideline, conducting experiment, discussion

and conclusion under the supervision of thesis advisor

nszUIUNIsuenkandaeinnanalulagdanan 3(2-3-5)
Product Recovery Process in Biotechnology

nanSunmaluladTinin ndnnisuasiadefidmanenszuiunisuenudnsos
Mﬂaaﬂﬁﬁamﬂaﬂmimaﬂ n15des Mgy ldiwaduan nsanavneu n1sate
weluladifodeniin wadamadasuinnsil SdnlnsTnda

Products from biotechnology, principles and factors affecting product
recovery process, unit operations of filtration, centrifugation, cell
disintegration, precipitation, extraction, membrane technology, chromatography

techniques, electrophoresis



09-043-610

09-043-612

09-043-618

walulagnisusindugs 3(2-3-5)
Advanced Fermentation Technology

[ o

N3EUIUMINIIN JauNaAIanTva9aunsd dmlnuazn1svineu Msiliseain

[ a [

L%E] ﬂ’]i‘ﬁ?ﬂi%U’]Uﬂ’]i%ﬂﬂﬁL‘VI%J’]%EI&I RIBIY ﬂ’ﬁLﬂ‘ULﬁIEJ’JLLﬂ%ﬂ’]iVlo’]IﬁU%Eleé
LATYFNITININLALNIINAINTVDINGN S U

Fermentation process, microbial kinetics, fermenter and operation,
sterilization, fermentation process optimization, raw materials, product

harvesting and purification, bio-economy and product marketing

wialulagwadiuasyinw 3(3-0-6)
Biopolymer Technology

Tauinsvesnalulagnediwesdinm lasaiuazauaudivemediuasyinn
nszuaunsnediuelsedu walulagnisudanadiuesdinin n1saasunuauts
YDINDFUDTYININ N1sTBrAIENeANDITININ N5UsEYnAldnediuesdininly
RIGRVGAPEH

Evolution of biopolymer technology, structure and properties of biopolymers,
polymerization, biopolymer production technology, analysis of biopolymer
properties, biopolymer degradation, applications of biopolymer in the

industry

walulagn1suTuuanugng 3(3-0-6)

Plant Breeding Technology

ndnn1suararmddyveInNIsUTUUTIRUSTY TBM3eng 9 lun1susuuseiugiias
YanANGIDY waznandn n1sdienendnunrLardnSnavesdindeusanis
wanseanvasiiy N1suwaluladdinmunUssynaldluanuyiuueiuging

The principles and importance of plant breeding, major methods of plant
breeding: self-pollination and cross-pollination in plants, inheritance and
environmental influences on the gene expression of the plant, biotechnology

applications in plant breeding



09-043-619

09-043-620

09-043-621

walulaBmsinzideaioboiiy 3(2-3-5)
Plant Tissue Culture Technology

wadamsnsdsdedoiiv N15v818NUTUTUI NN miéﬁwqﬂ ATTINLUNUNT
Wan edesUAnsaitinmdmiumnziasaiaiboiy nslnneiyardandedosg
Hussuu wagmsinwigauuenaniui

Plant tissue culture techniques, mass propagation, transplantation,
production planning, bioreactors for plant tissue culture, systematically value
analysis for commercialization, and field trip required
N13INTEUUNNERIINBAN1TUTEENA 3(3-0-6)
Systematics Zoology and Applications

WENNITNNTTASTUUNERITINE FTauinsvesszuuiildlunsdasiuun Ysuan

I w6 & o Y

LumMIMsinsruy ssuuildlunisdangudninagnisuszgnd sadetlagiud
Aenfunsdaszuun1edniine) uasnsdianw
Principles of systematics zoology, evolutionary of classification, system
philosophy, systematic classification of animals and applications, current
topic on systematics zoology, and case studies

¢

YIMervagaaTugIazNTUTZENA 3(3-0-6)

Advanced Cell Biology and Applications

'
acf N o w g

FMUINTVLAE 99AUTZNIUNINATIIDUYAE NTZUIULLNUBATUNAALY N193

wazn1saenendyyIunslugad Ininsvesead w3nslleNlifnwiIne1ves

\wad ndodganssAudianaseu n1sias1zidlunnazlasluley ns3dadesziu

'
v a

luana wellan1e¥luanaadelnduaznisussynd n1seduseiidetagiui
RenfuTTivenvensad uaznsdane

Evolution of cell, chemical components of cell, major metabolic pathways,
cell signaling, cell cycles, tools of cell biology, electron microscopy, analysis
of genome and chromosome, molecular diagnosis, modern molecular

techniques and applications, current topic on cell biology, and case studies



09-043-622

09-043-623

09-043-703

15ARALYD LULNEATNTTURASAILINA DL 3(3-0-6)

Infectious Diseases in Agricultures and Environments

1%
wa o

Tomvedsaindalununsnssuiazdswindon lsnantogUalng lsnfnogUnag

15ARALTBDLUALEIDT 2AUNSENBLSA TT8N15NBLSATBITD SEUIMINGIVBILSARMLTD
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nsdvaiulsaiae n1sdesiunazaiunuuelsafinide uarn1sAN¥IgIIULEN
amuﬁ

Definition of infectious in agricultures and environments, emerging infectious
diseases, re-infectious emerging diseases, urban-infectious diseases,
pathogenic microbes, virulence factors of pathogens, epidemiology of
infectious disease, investigation of infectious disease, monitoring and control

of infectious disease, field trip required

f\;a‘z"l')"“ma11/mm's|,nwmuaz?iaLL'mé'an 3(3-0-6)
Agricultural and Environmental Microbiology

a

MANNIIIRTTINGIMIAY JAUNIInlsANTwaTNITAIUANNNTININ FRUNITdRETY

a al 6t +

msm%iy@uimaaﬁ% Qaumaiuﬂa%amw WATANISASIVIANITINTNLAENNS
o o 1% 1% a a6 = N a A 1%
UTUAFNTNISLINABUNIYYAUNIY LL@Sﬂ’ﬁ‘U\‘]GULL@%LLfiI”L‘U{]iyJWWlNT\!aSU'J’WlUWWLﬂ‘EJ’JGUEN
AUNSINYATHaLELInaaY

Principle of soil microbiology, plant pathogens and biological control, plant
growth promoting microorganism, microorganism in bio-fertilizer, biological

detecting techniques and bioremediation using microorganism, and problem

indication and fixation in microbiology related to agriculture and environment

Tymiiiasdrumalulagdinmnaineasuaziuindon 3(0-9-3)
Special Problems in Agricultural and Environmental Biotechnologies
msdnavadlassnuidelumdedumaluladtinmmianunsuagduindey
536’1’11%@,@'111/11,%Lﬁ“fJuLLu'smﬂumsﬁﬁmmﬁwué A3 HUNITNAABY 8AUTE
LLaza’::UNa\‘l’]u?ﬁEm’lEﬂéfﬂ’ﬁ@LLaGUENE]’H]’ISEjﬁ‘LJ%ﬂE’l

Research proposal presentation in topics related to Agricultural and
Environmental Biotechnologies at master’ s degree for thesis guideline,
conducting experiment, discussion and conclusion under the supervision of

thesis advisor



09-044-613 wanwASiwazqnsnedanw 3(3-0-6)
Phytochemical and Biological Activities
nsrvIuMITIFLATIEvesasiadluiy arsmAegiluiiy n1snszanedivesngny
wiluagn1siing msataaimmgnuaiuagnisiliuians ndnnisuaasum
P01 uarmsUszgndldnvimetanmueiansainsssum
Biosynthesis of chemicals in plants, secondary metabolites in plants,
phytochemical distribution and analysis, phytochemical extraction and
purification, principles of biological testing and applications of biological

active ingredients

09-047-601 3NgUNWUS 1 36 wqenn
Thesis 1
msvidelusziuuSuain wazSouSsadewduinendnus

Research at the master’s degree level and compile into thesis

09-047-701 NTNUS 2 12 wiaehn
Thesis 2
msvIdeluszauuSanin wazSouSsadewduinendnus

Research at the master’s degree level and compile into thesis

WHUTILAAINTTNTERIBANUTURRYBUINASTIUNAGNS ST BusEiundngns (PLO)
Tumefiaanumanedsil
PLO 1 : Uszgndldannudmamaluladdanmiiasissenasdanuilugaavnssuaiugiuuy

\WAsugnatdd (BCG economy model) 14

Sub PLO 1.1a wW1landnniswasngunianmalulagdininnisgnainssuly
2RAVNTIUAINFULUULATYERATTTLA

Sub PLO 1.2a Usggndldndnnisuagnguinianaluladiinmmnisgnaimnssuiile
WALRAAMNTTUAINFURUULATYEAA TR

Sub PLO 1.3a Usziiumadananalulad@inimnisgaaivnssuiitonddgymly
PRAMNTINMNFURUULATEAATTILA

Sub PLO 1.1b ilandnnsuagnguimanaluladdanmmanunsuardaindenly

a ddd‘ly

Qﬁ]ﬁ’mﬂiimﬁﬂmgﬂLLUULﬂiUﬁﬂ‘\]U%"U 9



PLO 2:

PLO 3:
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Sub PLO 1.2b Uszgndldndnnisuasngunianalulad@inimniunensuay
dunedeuiioiaungnannIsumuULuUATegnadaala
Sub PLO 1.3b Usziliumaiianiamalulagiinimymianunsuazdauinaauinonidoym
Tugnamnssumuguuuuiasugnadaale
2anuuuUITelngaulesesdndnuinanalulagdininieuilvlyniuasse
¢ A Aaay v
ganadAANilugnamnssuANFULUULATEENATTTLA
Sub PLO 2.1a Fiastzndgnuanignislugnaimnssumusuiuuiasegnalaan

donpdasiumalulagdinmnisgnamnssula
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=

Sub PLO 2.2a eanuuunuifeiieundymuazsegensinainuilugnamvnssuniy

aa v v

sULvuATERdEdmenuinanalulagdininnisgnamnssule
Sub PLO 2.3a 3eui3esesdnnuimamalulad@rnimmnisgaaivnssuiidununio
fannulfieffusinaaaidelunsasiduiloonsul
Sub PLO 2.1b Aiasigsitymianiznidlugnamnssunusuiuuiasygiadad

aonnandnumAluladtIN NN ERsLaranaaule

o oA %

Sub PLO 2.2b eanuuunuifeiieundymuazsegensinninuilugnavnssuniy

sUnuuATEgNaldIMIeAuInIamalulagiinimnisnunsuas
Aawndeuls

Sub PLO 2.3b Feuiissesarnuimanaluladiinimmanunsuazdunndendduny
yEewmutulnifleffninanuidelunsansiiufivonsuls

#¥19assdudanssy ninddunedygn visuulrRaianmswauigsialugnaunssy

AuULUULATEENATTTLA

Sub PLO 3.1a @UAUBIAAIINS UTANTIU nanTnddun1alayqiniunig
wiAlulagdinmniseeaivnssula

Sub PLO 3.2a szyssranusmimanalulagiinmnisenavnssuiveasauinnssy

a a

ningaunadygn vieuuiAndegsianiiusslesilugnavnssuniy

o

a ddd‘ly
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Sub PLO 3.3a @3194u1AnT955ATAUIAAN M analuladdininmis

a dddVL v

geamnsuiveldusylovdlugnavnssumusuuuuiasugiaiadle

&3

Sub PLO 3.1b @uAuBIAAI1us uTnnssu nieninddun1alyqiniunis
waluladTinmmanunskazdwnaaula

Sub PLO 3.2b szyssRauiivimanalulagTinimmanunsuasdsinaeuiieasng

a

winnssu ninddunielggi vsewulAndagsianiuseloyily

a

AN TUAINFULUULATYERATTTLA



PLO 4 :

PLO 5:
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Sub PLO 3.3b @319uuiAnidegsniatiniuesiauinianalulagdinmmnisnunsuas
dunndeunieliUsslonilugnavnssumusuuuuiasugRadaals

Uszgndltinaluladdadnaiadniun1sisenranaluladdinwiieausslavly

QAENMNTIUANFULUULATEFNATITLA

Sub PLO 4.1a \denmaluladddviaifienisdududoya tniaue Woumenuniide
wagAnuiNaAdemanalulagdininvnsgnaivinssule

Sub PLO 4.2a W@onmalulad@diatiienisuszuiananieadfuaznisisenis
wAlulagdinmnisenannssula

Sub PLO 4.3a Uszgndldinaluladfdaifiensdududoya tiaue Wousisauns
38 waginuinanAdemanalulagdininvnsgnamnssule

Sub PLO d.4a Uszgndldinaluladddsiaiiionisuszanananisaifnaznisidonis
wialulagdinmmisgeainnssule

Sub PLO 4.1b denimaluladddviaifienisdududoya tiaue Weumenuniside

[

wasfifiuinauiTemmeamealuladinmmanuasuasasndeuls

Sub PLO 4.2b Aenmaluladfdfatiion1suszurananisddfnnaznisisenis
walulaBFinmmanensuaydaundeuls

Sub PLO 4.3b Uszgndldimaluladidiaiiienisdududoya tiaue Wousisauns
4o wardRuinanudtomanaluladfinmmianuasuazdunaou
1]

Sub PLO 4.4b Uszgndldinaluladdsiaiiionisuszanananisadfnaznisidonis
walulaBFinmmanunsuardaundeuls

USTNORAUAINIZETITULAZITTBNUTTUUNIFeManalulagdannla

Sub PLO 5.1a #AUS1URENNITYDIVITYIUTTUNIIFIAITUALIBITN N9
wialulagtininneeeamnssule

Sub PLO 5.2a UfUfnuasse1ussaunIfigin1swagiv inmniamaluladdininmis
ANAVNTIUAIEAULRILG

Sub PLO 5.1b #AUS18MaNNITUDIATTYIUTTUNIYINISUALIYITN NS
walulaBFinmmanunsuaydaundeuls

Sub PLO 5.2b U{UAnIu95581U55UN19391N1 583 v 1N nIamalulagdinimmnig
InunsLarAundsusenuLedls

Sub PLO 5.3 UfUAauasesssy Aseileuitde Aaudednd Snwianuduiay

naUszlovivesesnns uarddnaisisuzluaniunisalnng 1
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PLO 6 : Hoansidsivimsmamaluladdannld
Sub PLO 6.1 Wnauedayadeaiginisniwnaluladdininaieniwilneuias
AMe8Ingulel
Sub PLO 6.2 wansuadnanlumstiiaueteyaidinnisia
Sub PLO 6.3 Uszandltinalulagfdvialunisindeyadivnsiidunnle
PLO 7 : ¥iausufugdulusanunisaiiluandnsuazesdnswy Tausssuld
Sub PLO 7.1 vhanuduiusmiugduls
Sub PLO 7.2 $uilauaziausmnudadiuandnsiusuidudssloviddenisvialy

pIANINImusIsule

vaewg a nunefs nadnsnisiSouiiaianievesdndnwiamedoulunguivn
wAlUlaETINNNEAaINNTIY
b nutefa wadndnisiFouifaianievesind@nuiiameifoulunguie
waluladiinmmsnsinessuazdsuindon

nssllailasey nunedis nadnsnsiseuinanavivestinAnwinnau



