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3.1.5 A185UYTIIUT
dunumianalulagdnimnienisinens 1 1(0-2-1)
Agricultural Biotechnology Seminar |
nstaueuazeAUTeraniTemanaluladiinmniamsinens A 1
dielhAnmsiseusimaluladtanmmsnisinuasuazimaluladdinmenamnssy uas
gnsastlminianalulad@ininnisnsinyns
The first interpretation, presentation and discussion on research topics
in agricultural biotechnology, industrial biotechnology, and current knowledges

in agricultural biotechnology

FUNUIMIANALUlaBIININNNNITINENT 2 1(0-2-1)
Agricultural Biotechnology Seminar |
nstaveuazeUerayisemanalulaitinmmenisinens ased 2
dielhAnmsiFeusimaluladtanmmenisinuasuazimaluladdinmenavnssy uas
gnsasiylminianalulad@ininnisnisinens
The second interpretation, presentation and discussion on research
topics in agricultural biotechnology, industrial biotechnology, and current

knowledges in agricultural biotechnology

Baaanizmanaluladanmumienisinens 3(2-3-5)
Selected Topics in Agricultural Biotechnology

A15ANEIAAS1E9 Fansaitadeludfiuraulanianaluladdininnis
NSNEAT

Interesting topics involving innovation in Agricultural Biotechnology

528U AIeMeIneAansuazmalulad 3(3-0-6)
Research Methodology in Science and Technology

AUNRNIE an¥E LaztUInu18019998 UTZANLagnIzuIuUnNITINg N3
Auualynin1side fmulsuazauufgiu nsinusiusdeya n1sinsgideya n1s
WeulATITarT18UNITINY NsUTEEunuddy nstwaldululd Lazasseusse
13y wazwelinisn1TITuanIznauINeIrmantazsialulad

Research definition, characteristic and goal, type and research process,
research problem determination, variables and hypothesis, data collection, data
analysis, proposal and research report writing, research evaluation, research
application, ethics of researchers and research techniques in science and

technology
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110512 mslfiaTasiievosfiAnisdmumaluladdanm 3(2-3-5)

110521

110531

Biotechnology Laboratory Instrumentation
ndnn1suaznguiveamnadanisiasgidioiaiesefiszyndlifuau
maumalulagdinin wu anlasalad lasulans il Sianlansadl Bianlnslusda
Hudu sufanedalmidug uanieiosdiodugsdmivufofnismaneluladdanm
Principles and theories of biotechnological analysis associated with
appropriate instruments such as spectroscopy, chromatography, electrophoresis
techniques including the other novel techniques and advanced instruments for

biotechnology laboratory

Tassadauasntifiveswad 3(2-3-5)
Cell Structure and Function

wadganilen lnssafranasnihiiszduluianavesdiunigg veuead n13
Fuaszdoasuniua nMsdraenasiivitestuiitonagadine

Eukaryotic cells, structural details and the molecular functions of the
different parts of the cell, organelle biosynthesis, including paper review
sessions
WugAansszauluana 3(2-3-5)

Molecular Genetics

1A39@519009nIATIARDA N1TTNABIANDIVDINTATIAGDA N1TIALILIFIVDY J
Tuw nalnszduluanavesnisnatsaznisdonuauiiduie niualnawiaodiuu
1A59as99098u MsdauAsIEiansidue nsdaAs1esilusiu nMseauladlusiunienas
msulasia nsdesaanslusiu fide1s wadidnlaslngda leuslawtuvansnianise
Bulagdinsme Msmaduisue Aduelnauils Frarsaumadmsunsinse
SPuAdueLaz U

Nucleic acid structure, nucleic acid replication, genome organization,
molecular mechanism of mutation and DNA repair, transposable elements, gene
structure, RNA synthesis, protein synthesis, post-translational modification of
protein, protein degradation, PCR, gel electrophoresis, nucleic acid hybridization,
restriction enzyme, DNA sequencing, DNA cloning, bioinformatics for analysis of

genes and annotated sequences
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szUUIneasItauInisluseauluana 3(2-3-5)
Molecular Systematics and Evolution
Brsdemnavyddiinlasendoanuuandesziuluana nalafineliAnnns
Wasuuasdaifauins wagaruduiudidaiaunslussdlinana
Classification of organisms using molecular data, mechanisms for

evolution and phylogenetic relationships

Tnssadreuazniidiveslusiu 3(2-3-5)
Protein Structure and Function

nsnezdlu lassassanuifuedlusiu nsdunsizinaznisaalslusiu n1g
LARIPDNKAZNITANYIANYULURIUTAY NSNARLUIALUSNIMLINIaUNAFAIEASIDY
ol lassarsveseulesl wihilveseuls wazninssufAzerveaeulesd n1siu
fhuvedusiuludaiPiauaslunaennnasdidnisveantsdnwilusiiu Wsalefing

Amino acids, the three-dimensional structure of proteins, protein
synthesis and turnover, protein expression and characterization, large-scale
protein production, enzyme kinetics, enzyme structure, enzyme function, and
enzyme catalysis, protein folding in vivo and in vitro, methods of studying

proteins, proteomics

WUFIAINTIY 3(2-3-5)
Genetic Engineering

R iugIundinuarsedeuisiiAeafuaaiTindaudasiugnssy
wadadmivimnssiugnssuresdeldin Ussidumaasusiauardiay dawandey
938595 wazaunmilAgtestunumaiuresiugimnssunazimaluladiiuie

The basic biological concepts and methodologies associated with
transgenic organisms, techniques for genetically engineering organisms,
socioeconomic, environmental, ethical and health issues related to genetic

engineering and DNA technology

nsussenaldiasosangluana 3(2-3-5)
Applications of Molecular Markers
a 9 ax a va « a a 9 ¥
ALBULD ‘Maﬂﬂ’]iLL’ﬁS’JﬁﬂﬁiUQU@%@QL@?@Q%MWS@L@HL@ LLagﬂ’]i‘Uiz‘QﬂGﬂﬂJ
= a v o v a A - a
LmammamLaummgmmﬂmﬂum wAlANlglun1InSI980ULATEINNEALOULE
DNA, principle of DNA markers, DNA marker technologies and their

applications in genetics
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nsuTuusugsEauluanavazmalulagdaninludnd 3(2-3-5)
Molecular Breeding and Biotechnology in Animals

aNNIsHAYaUATINITUTUU TIugsEAulanawavmalulagdin1mmnig
dmmans Trineluana wadematugmaniluiana wiemsnelinana vdnnism
wAauAlandy nsviunuidluy nisuduuseiudssduluena anuvainuatsnig
WUGNITY Hransauna malulad¥inmninisduiugiasveeiugdnd

Principles and scope of molecular breeding and biotechnology in
animals, molecular biology, molecular genetic techniques, molecular markers,
candidate gene approach, genome mapping, molecular breeding, genetic

diversity, bioinformatics and reproductive biotechnology

nszuruviAdmalulagdiniwnienisinuens 3(3-0-6)
Aspects of Agricultural Biotechnology

Aunugvesmaluladiinimnisnisinens waluladdinnaufuuay
atflnyl mswadumeluladdanimmansnees feudanaluladdininguiiy
Wrmanseomisdnd dnenans gnaImnssunens Ingrmansn1suszas 9atImen
Aaeiifeados msviinlugnamnssy waluladfidueuagnsUszgndlimmanisinums
nstdgudeuatin nludiniasugia

Definition of agricultural biotechnology, classical and modern
biotechnology, development of agricultural biotechnology (includes plant
biotechnology, feed science, animal science, agro-industry, fisheries science and
related field of microbiology), industrial fermentation, DNA technology and its

application in agriculture, utilization of bio-resource database in bio-economy

Faasaumadmiumalulagdinmseauluana 3(2-3-5)
Bioinformatics for Molecular Biotechnology

n1sbaanvesdeya gudeya n1sAugiudeyadisuiindlelnalagldniy
wilouvssarnuindlelng n1sssufisuaiauiinalelvanaiesed s ITauinig
vesdiu n1seenuuulnsiues MssmaRuAdwe MsnseviuruLdulvdfngng
nstufinanauindlelng Fansaumenislaseasng

Data acquisition, databases, searching sequence databases by sequence
similarity criteria, multiple sequence alignment, phylogenetics, primer design,
sequence assembly, restriction site analysis, sequence annotation, structural

bioinformatics
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AUVTINIINISINEATLATESUNUalan 3(2-3-5)
Agricultural Microorganisms and Their Metabolites

pruvanyaevesgauvssaldlunudumeluladaninmieninnees @es
wafife wendlulfedad Jad nguansiuunuelaviimulunszuiunsalyiulauag
pongvEvatinm mstharsaunuslaviinusegndldlunininuns

Diversity of microorganisms applied in agricultural biotechnology, fungi,
bacteria, actinomycetes, yeast, groups of metabolites for growth promotion and
bioactivity production, applications of microbial metabolites in agriculture
walulagTanmmenisuszusuasmsiviziaesdn i 3(2-3-5)

Biotechnology in Fishery and Aquaculture

1%
o [

NANN1SVRINUTANEN SUTEYINT NSUTUUTIRUEARIuIkazn153AN1sM19Ns

a a

Uszndlageryitugenans insemneluanaiiieadesfiunsiosaiula msduiuduay
Frumusielsa wihflvesdunielusiuludaii

The principles of population genetics, aquatic animal breeding and
fisheries management by molecular genetics, molecular markers linked to
growth, reproduction and disease resistance, function of genes or proteins in

aquatic animals

wmaluladanmdudsandounisi 3(2-3-5)
Biotechnology in Aquatic Environment

SYUUENANINT tafiviasransnuiedn ity Msdanmsuafiwienenisnn
LAl ez ININ Mé’ﬂmiﬁuﬁﬁmmiiﬂumim‘imaauuaﬁwﬁmmjﬁ

Aquatic ecosystem, pollution and impacts on aquatic animals, physical,
chemical and biological management of pollution, principles of genetic

engineering for detection of water pollution

wialulagoulaysl 3(2-3-5)
Enzyme Technology

lassastamandivesouled saumansuagnalnnisyinauveseuled  A1g
muAuuazmiraneuleiluszdugnamnisy msatauaznsiliuians wadanis
sseuluiarauantBveseuluiignaie msuszgndltieuluflugnannnssueims
AUINGOU NITWINNS LaTIUATIZRNI9TIN N

Chemical structure of enzyme, kinetic and mechanism of enzyme
action, industrial enzyme production and control, extraction and purification,
immobilized enzyme techniques and properties, applications of enzymes in

food industries, environment, medicine and biocassay
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nsuszgnaldinduganilsnluanainnssy 3(2-3-5)
Applications of Polysaccharides in Industry

Bin 9IAUIZNOU N1FILUA LA NITMTEN NITAIATIZY Lazn1sanaLen
Tnduwamlsd Mfuutouas Llvuds mnuvdsingAunisdanm  msnwiaadnuue
wavautAnsiladdutia msUszyndlilugnamnssy

Type of polysaccharides, composition, characteristics, classification
and synthesis, extraction of polysaccharide both of starch and non-starch from

biomaterial source, functional properties and application in industry

welulaBuazuianssaneduifoda 3(2-3-5)
Meat Technology and Innovation

fiamnadagtiuresnmsuszgndldinaluladiinnluidedniuasnannsian
dodnd dnwaugniaiugnisy nsnmaaeueundy ndnteuians 35n19mag
waluladTanmdug fiunldmunuuasiauamunmueidodntuasudnfusian
o]

Recent trends and applications of biotechnology in meat and meat
products, genetic traits, traceability, starter cultures, other biotechnological
based methods for controlling and improving qualities of meat and meat

products

nsdansgunwdarii 3(2-3-5)
Aquatic Animal Health Management

szuundduiudn i dnssgndunduaslifinszgndunds Jafoniaialsaly
Fith nssuunsitesulsediinaniadosineg msldeuazansieiilunsilosiusnm

Immune systems of aquatic vertebrates and invertebrates, factors of
pathogenesis in aquatic animals, process of disease diagnosis caused by various
factors, uses of drugs and chemicals for protection and curing
NILUIUNITNINNINQATIMNTIY 3(2-3-5)
Industrial Fermentation Process

nszurunansinlusziugaamnssy Yadesing q MAadesiunszurunsmn
1y 9BuNEE onadients waendndut nawlsnuaniuinuide nandusiiie
nnszuINMIn Ten1sndnuuuemsiies msvdnuuue sl i
VBIYUIUNININNNYTIING1REMNTTY

Industrial fermentation processes, important factors in fermentation
processes i.e. microorganism, fermentation media and product, starter culture
preparation and preservation, industrial products from various fermentation
processes i.e. submerge and solid-state fermentation, recent advance in

industrial fermentation process
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NITUAUNITHENNISIININ 3(2-3-5)
Bioseparation Process

ANANTRALALAUAIFIVINENTUINITININ NMFIITgaawANLAZNITINE
N miheUfTRnsAEAUMsuInasTanm Wy msvyumilss nslideusiuly ns
wenuazyilindnsasidututiy msnnazneusaznsanudn msata msuenlaelasin
Tans 1wl nsvinliansudanidieiBniseneg nseenuuu mMslesedinag msdiaed
AEUIUNTTELEN

Properties and stability of biological products, cell lysis and flocculation;
unit operation in bioseparation i.e. centrifugation, membrane processes for
concentration and separation of biological products, precipitation and
crystallization of bioproducts, extraction, chromatography methods for
separation of biological, purification of bioproducts, bioseparation process

design, analysis, and simulation

n1sinn1sAMNAMLAzANUARAdENwnAlulagYdIn W 3(3-0-6)
Biotechnology Quality and Safety Management

1ATsUMa TR TR UANY RgIRU STUUAMNIN ISO ndnUFTATAlUNHER
(GMP) nénUfURNAVNIAETN (GCP) wanUFTRTAMRURTRNS (GLP) Malinsei
IwIngafidesAIuAL (HACCP) mnudssiazmulasnioniagadaingt msinges
BAZAITINIUABDUNTEUIUNIT mimU@mmﬂmmaawﬁmﬁmﬁﬁuazmiwﬁmmmLmueﬁ
IATFIU ASIAYILDNAITAMNIN nQuaneLRgfuaniteg nguuneuazdafimue
Aenfundnfasiannnszuiunsmedinin nsuseiuainulasnseresndns e
IfnandsdPindauuasiugnssu

Standard operating procedures and regulations of quality management
systems, 1SO series, Good Manufacturing Practice (GMP), Good Clinical Practice
(GCP), Good Laboratory Practice (GLP), Hazard Analysis Critical Control Point
(HACCP), microbiological risk assessment, process analysis and process
validation, quality control of product and their manufacturing processes, quality
control documentation, patent, laws and regulations on biotechnology

products, safety assessment of genetically modified products

e INUS 1 e A LuU n 1 9 wuqEnA
Thesis |, Type A 1

Tgusrasd lassaduagsduuuinerinus  nisideniideineiinug
29AUTTNOUBILATITIINGTNUG

The basic overview of the thesis and its educational objectives, structure
and formatting of master degree’s thesis, suggesting thesis proposal elements,

Identify a thesis theme
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NETNUS 2 LA A kUU N 1 9 wuaEAn
Thesis I, Type A 1

NIFNUNILLAZLIEERISIUNTIREITUE BTl agrineinug nsWau
sulouitide swiiimmeans Ussanvesteyadifesnts  FBmsdudunuiiv
umLarileszidoya nasnaunsinauslaseiinednusiooiansdiuinu
WINUSILarANENITUNTERULATITIINETINUS

Performing a thorough review of the literature in the area of thesis
theme and presentation, developing in research methodology including a
description of research design, the type of data to be collected, the method of
collection, and how the data will be evaluated, presenting a thesis proposal to

thesis advisor and committee

INGIWWUS 3 WY N wUU N 1 9 wienn
Thesis lll, Type A 1

mMsfflumsideifieuaniosdrudiumeluladdinwmsaineas s
Ww3BNUNANNMIINImansiitonsafun nsdsuguidainendnusmuuuuisnig
e SIS

Conducting thesis research to demonstrate mastery of a body of
knowledge in agricultural biotechnology, preparation of a scientific manuscript
for publication, writing the master thesis document following the thesis

guidelines

NYIUWUS 4 waw A wuu N 1 9 WA
Thesis IV, Type A 1
nsinaueIneinusreruznssuntsaeuInednusddlinisiuses lususes
viosusesedaiidoulalaaliiniunsusulsdiendnusiu maudlviverdnusuas
duduinerdnusatuanysalundadining gy
Presenting the master thesis to the colloquium which either approved,
rejected, or conditionally approved with recommendations for improvement,

retifying the work and submitting it to the graduate school

WMNUS 1 WKLY N LU N 2 3 HuEin
Thesis |, Type A 2

TngUuszasd laseadrauazuuuuineriinus n1siieniivedneniinusg
psdUszneuvaslAssdIneninug msvumutaziiauelssunssAEIiuEofazi
Ingrfinus Mswamnszfouiside uiaitnmeass Ussianvesdeyaiidednis
Basandunuiunuruuaglinseideys
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The basic overview of the thesis and its educational objectives, structure
and formatting of master degree’s thesis, suggesting thesis proposal elements.
identify a thesis theme, performing a thorough review of the literature in the

area of thesis theme and presentation

INGITNWUS 2 WU N KUY N 2 3 UYnA
Thesis I, Type A 2

msnauelasssBneninudiesiansefivsnviinednusuazanenssung
aou Taseidivendnud mssufumsideifionansesdrnuiiumaluladiinimms
NIAYAT

Developing in research methodology including a description of research
design, the type of data to be collected, the method of collection, and how the
data will be evaluated, presenting a thesis proposal to thesis advisor and
committee, conducting thesis research to demonstrate mastery of a body of

knowledge in agricultural biotechnology.

INGTWUS 3 WNU N LUU N 2 6 MUWNAA
Thesis lll, Type A 2
Msw3ENUnANNMAINeImanfilensafiud n1sieuguidiinerinug

AULUUITNWBUAITINUS  N1TULAUDINYTNUSHEAMZNTTUNITAOUINEITNUS
Felinsiuses laisuses iesusesednadidoulalnglisuiunmsusulsdinednusiy
nsuilvineinusuarduauinerinusatuauysalunUaudinineay

Preparation of a scientific manuscript for publication. Writing the master
thesis document following the Thesis Guidelines. Presenting the master thesis
to the colloquium which either approved, rejected, or conditionally approved
with recommendations for improvement. Retifying the work and submitting it to
the Graduate School.
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AAUING Uszine | U AM5zNNSEDU
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7. AUSTNANTITANEUUN (Key Performance Indicators)
7.1 ArUsuan (Core KPIs)
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